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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

	 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
	 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
	 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
	 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
	 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
	 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
	 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
	 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
	 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
	 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
	 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
	 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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НАУКА

The atherosclerotic process simultaneously affects several 
vascular basins and forms a characteristic clinical picture of 
ischemic manifestations of various organs and systems - from 
explicit manifestation to asymptomatic, latent leakage in oth-
ers [1]. Pathogenetic validity and clinical efficacy of surgical 
treatment of hemodynamically significant lesions of the major 
arteries of the lower extremities, brachiocephalic and coronary 
arteries have been proved in a number of studies [2]. The de-
cision of the order of restorative operations on the brachioce-
phalic arteries and the aorto/iliac-femoral segment is based on 
the analysis of the localization of the occlusive process in both 
arterial basins, their hemodynamic characteristics, the degree of 
ischemia and the tolerance of the brain to hypoxia [3]. Depend-
ing on the results of the analysis, two surgical tactics, one-stage 
or stage-by-stage, are adhered to during revascularization opera-
tions in both arterial basins [4]. In patients with atherosclerotic 
occlusion of the aorta/iliac-femoral arterial bed in conditions of 
chronic arterial insufficiency of the lower extremities of ІІІА-B 
- ІVst. (according to the classification of Fontaine R. taking into 
account the criteria of the European Working Group (1992) there 
is a high risk of developing of reperfusion-reoxygenative com-
plications [6]. According to the mentioned, the revascularization 
of the extracranial arterial basinl in patients with combined le-
sions of both arterial regions with a high risk of reperfusion-
reoxygenative syndrome should be performed before the recon-
struction of the aorta/iliac-femoral basin or simultaneously.

The aim of the study - improve the results of surgical treat-
ment of combined occlusion-stenotic lesions of extracranial and 
aortic/iliac-femoral arterial pools under conditions of high risk 
of reperfusion-reoxygenative syndrome.

Material and methods. 58 patients with combined lesions of 
extracranial and aortic/iliac-femoral arterial basins were exam-
ined and operated.

Age of patients in the range of 52 - 74 years (average age - 
63,4 + 7,4 years), all male patients.

In all patients were diagnosed different variants of atherosclerotic 
occlusion of the aorta/ilac-femoral segment. Of these, 31 patients 
had a stenotic-occlusive process of the femoral-distal arterial lumen 
of the lower extremities, and 6 were the stenotic-occlusive process 
of the femoral-poplite segment of only one lower limb. One of the 
lower extremities was characterized by ІІІА-B st. of chronic arterial 
deficiency (CAD), the contralateral lower limb - ІІА-B st. of CAD 
(according to the classification of Fontaine R. taking into account 
the criteria of the European Working Group (1992).

Among 58 patients in four was noticed the occlusive-stenotic 
atherosclerotic processes of the brachiocephalic trunk (BCT) 
and in three we noticed the stenosis (69-76%) of bifurcation 
of the common carotid artery (CCA) with its expansion on the 
internal carotid artery (ICA) were revealed. Atherosclerotic le-
sions of the ICA were diagnosed in 51 patients (ICA stenosis at 
the level of 64 - 90%). In 17 of them, it was combined with the 
stenotic process (26 - 37%).

SURGICAL TREATMENT OF COMBINED OCCLUSIVE-STENOTIC LESIONS OF EXTRACRANIAL 
ARTERIES AND AORTO/ILIAC-FEMORAL SEGMENT IN CONDITIONS OF HIGH RISK 

OF DEVELOPMENT OF REPERFUSION-REOXYGENATIVE COMPLICATIONS

1Venher I., 2Kolotylo O., 1Kostiv S., 1Herasymiuk N., 2Rusak O.

1I. Horbachevskiy Ternopil National Medical University; 2HSEI «Bukovinian State Medical University», Ukraine

In 24 (41.4%) patients, the compensated stage of cerebrovas-
cular failure was diagnosed, and 34 (58.6%) were at the stage of 
relative compensation. The compensated stage of cerebrovascu-
lar failure was characterized by an asymptomatic course or its 
initial manifestations. The stage of relative compensation was 
manifested by transient violations of cerebral blood circulation 
- in 15 (44.1%) of observations, dyscirculatory encephalopathy - 
in 14 (41.7%) patients, and transient ischemic attacks (up to two 
episodes) were in 5 (14.7%) patients.

Ultrasound system “Ultramark-9” (USA) and “Doptek” (Eng-
land) were used for diagnostics of hemodynamics of extracra-
nial arteries, for the diagnosis of hemodynamics of the aorta 
and trunk arteries of the lower extremities - ultrasound system 
Siemens Acuson S2000 (Germany). X-ray contrast digital angi-
ography was used to determine the structural and hemodynamic 
characteristics of the aorta and trunk arteries of the lower ex-
tremities.

 The system of preoperative preparation introduced a set 
of preventive measures reperfusion-reoxygenative syndrome, 
which included: the elimination of vasoconstriction by con-
ducting prolonged epidural anesthesia and infusion of pros-
taglandins (alprostadil); reduction of neutrophilic activity 
and level of systemic inflammatory response by conducting 
a session of leukapheresis; increasing of the endothelium 
resistance by the prescribing of a beta-blocker (nebivolol), 
perindopril and L-arghenine; for the normalization of micro-
vascular permeability we used salt hyperosmotic hypertonic 
solution (dextran); the increase of the activity of prooxidant-
antioxidant equilibrium was achieved by the introduction of 
alpha-tocopherol and corvitin; in order to achieve anti-isch-
emic effect, intravenous infusion of hydroxyethyl starch was 
prescribed.

Results and their discussion. 51 patients underwent the one-
time surgical intervention on extracranial arteries and aorto/
iliac-femoral segments. In all observations, the surgical inter-
vention on extracranial vessels was carried out in the form of 
carotid endarterectomy, and in the aorto/iliac-femoral zone - in 
the form of aorto-bifermal aloshunting.

 In the spread occlusion-stenotic lesion of BCT and bifur-
cation of CCA and ICA in combination with the stenotic pro-
cess of the contralateral ICA in the stage of relative compen-
sation of cerebral blood flow in 7 patients, primarily surgical 
intervention on the vessels of the neck was performed. Three 
prosthetics have been performed at spread occlusal-stenotic 
lesions of BCT, carotid bifurcation resection with carotid 
arterial revascularization by prosthetics, carotic-subclavian 
autovenesal bypass surgery, endarterectomy of BCT and 
endarterectomy of CCA, endarterectomy popliteal artery and 
subclavian-carotic bypass grafting. For seven patients, re-
vascularization of the aorta-femoral zone was performed 4-6 
days after the restoration of surgical intervention on the neck 
arteries.
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In all cases, the restoration of blood flow in the aorta/iliac-
femoral zone was performed only by aorto-bifermal aloshunt-
ing. The main purpose of the given surgical intervention is to 
prevent a one-step delivery of oxygenated blood to the periph-
eral arterial bed and thereby to reduce the active phase of reper-
fusion-reoxygenative syndrome development.

In 22 out of 37 patients who had an occlusive process of aorto/
iliac-femoral segment combined with femoral-distal occlusion, 
on the third days after the operation during the ultrasound exam-
ination revealed that the peak systolic velocity (PSV) and index 
of resistance (IR) at the level of the deep thoracic artery reached 
the level respectively, 23.2 - 1.5 cm/sec and 0.41 - 0.29 SU, and 
PSV and IR at the level of the tibioperinal trunk, respectively, 
17.1 - 3.1 cm/sec and 0, 39 - 0.11 SU. The results obtained are 
lower, respectively, in 1.9 (p <0,05) and 1,5 (p<0,05) times the 
indicators that were on the first day of the postoperative period. 
This is due to blocking the occlusive process of the femoral-
poplite segment of the anastomosis of the deep thoracic artery 
with the lowering artery of the knee and the popliteal artery, the 
arteries of the shin. These circumstances were indications for a 
hip-distal reconstruction, which was done in 22 observations on 
the third day after conducting the restoration operations on the 
aorto/ilac-femoral segments.

The decision of the order of restorative operations on 
brachiocephalic arteries and the aorto/ilac-femoral segment 
is based on the analysis of the localization of the occlusive 
process in both arterial basins, their hemodynamic character-
istics, the degree of ischemia, and the tolerance of the brain 
to hypoxia [3]. Patients with atherosclerotic occlusion of the 
aorta/iliac-femoral arterial bed in conditions of chronic arte-
rial insufficiency of lower limbs of ІІІА-B - ІVst. (according 
to the classification of Fontaine R. taking into account the cri-
teria of the European Working Group (1992) have a high risk 
of developing reperfusion-reoxygenative complications [5]. 
Given the above, the revascularization of both arterial pools 
should be done in stages: the reconstruction of extracranial 
arteries is carried out initially, and after 4-6 days after the 
first surgical intervention – the revascularization of the aorta/
iliac-femoral arterial region or revascularization of both arte-
rial pools simultaneously.

Analyzing the results of revascularization operations at com-
bined occlusive-stenotic lesion of extracranial and aortic/iliac-
femoral arterial basins under conditions of high risk of develop-
ment of reperfusion-reoxygenative syndrome, it was established 
that due to the differentiated choice of surgical intervention pri-
ority in both arterial zones, it was possible to prevent the devel-
opment of such complications as progression of ischemic disor-
ders of cerebrovascular blood flow, deepening of ischemia of the 
lower extremities, severe renal failure and some other dangerous 
reperfusion complications. Along with the above, at the intraop-
erative stage and in the early postoperative period, we diagnosed 
one manifestation of transient ischemic attack, 3 cases of rhythm 
disturbance and conduction of the cardiac muscle and 4 manifes-
tations of transient renal failure.

The delayed revascularization of the femoral-distal arterial 
bed up to three days after aortic/iliac-bifemoral arterial bed has a 
number of positive features: besides restoring a complete blood 
supply to the distal lower limb, prevents a sudden oxygen shock 
on the peripheral arterial system of the lower limb and thereby 
reduces the activity of reperfusion-reoxygenative syndrome.

Conclusions. Staging and one-stage restorative operations in 
patients with combined atherosclerotic lesions of the extracra-

nial and aortic/iliac-femoral arterial beds in conditions of high 
risk of reperfusion-reoxygenative syndrome prevents a number 
of complications: development of acute ischemic disorders of 
cerebral blood circulation, deepening of ischemia of the lower 
extremities, severe renal failure and some other formidable re-
perfusion complications.

Compliance with Ethics Requirements. The authors declare 
that all the procedures and experiments of this study respect the 
ethical standards in the Helsinki Declaration of 1975, as revised 
in 2008(5), as well as the national law. Informed consent was 
obtained from all the patients included in the study.
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SUMMARY

SURGICAL TREATMENT OF COMBINED OCCLU-
SIVE-STENOTIC LESIONS OF EXTRACRANIAL AR-
TERIES AND AORTO/ILIAC-FEMORAL SEGMENT IN 
CONDITIONS OF HIGH RISK OF DEVELOPMENT OF 
REPERFUSION-REOXYGENATIVE COMPLICATIONS

1Venher I., 2Kolotylo O., 1Kostiv S., 
1Herasymiuk N., 2Rusak O.

1I. Horbachevskiy Ternopil National Medical University; 2HSEI 
«Bukovinian State Medical University», Ukraine

Today, the issues of surgical tactics remain unresolved, name-
ly, the choice of volume and area of ​​primary reconstruction with 
occlusion-stenotic lesions of extracranial arteries and aorto-il-
iac-femoral segment in conditions of high risk of reperfusion-
reoxygenative syndrome.

The aim of the study - To improve the results of surgical treat-
ment of combined occlusion-stenotic lesions of extracranial ar-
teries and the aorto-iliac-femoral segment in conditions of high 
risk of development of reperfusion-reoxygenative complica-
tions.

The study included 58 patients with combined atherosclerotic 
lesions of extracranial arteries and aorto-iliac-femoral zone. To 
diagnose the nature of the lesion of the arterial bed and the fea-
tures of hemodynamic disorders, ultrasound dopplerography, 
duplex scanning, X-ray contrast digital angiography were used. 
The proposed set of measures to prevent the development of 
reperfusion-reoxygenative complications was introduced to the 
system of preoperative preparation.

The decision of the order of restorative operations on the 
brachiocephalic arteries and the aorto-iliac-femoral segment 
was based on the analysis of the localization of the occlusive 
process in both arterial basins, their hemodynamic character-
istics, the degree of ischemia and the tolerance of the brain 
to ischemia.

Due to the spread occlusion-stenotic lesion of extracranial 
arteries in combination with the stenotic process of the con-
tralateral ICA in the stage of relative compensation of cere-
bral bloodflow in 7 patients, primarily the surgical interven-
tion on the vessels of the neck was performed. Four to six 
days after the first surgical intervention, the revascularization 
of aorta/iliac-femoral segment was performed.

In 51 patients, one-time surgical intervention was performed 
on extracranial arteries and aorto-iliac-femoral basin.

Analyzing the results of revascularization operations, it can be 
argued that a differentiated approach to choosing the tactics of 
surgical treatment of multifocal atherosclerotic lesions of arte-
rial basins should be used.

The revascularization of both arterial basins should be car-
ried out in stages: a reconstructive operation on the extra-
cranial arteries is performed initially, and 4 to 6 days after 
the first surgical intervention, the aorta/iliac-femoral arterial 
zone revascularization or revascularization of both arterial 
basins simultaneously.

Keywords: obliterative atherosclerosis, extracranial arteries, 
revascularization.
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ЭКСТРАКРАНИАЛЬНЫХ АРТЕРИЙ И АОРТО-ПОД-
ВЗДОШНО-БЕДРЕННОГО СЕГМЕНТА В УСЛОВИЯХ 
ВЫСОКОГО РИСКА РАЗВИТИЯ РЕПЕРФУЗИОННО-
РЕОКСИГЕНАЦИОННЫХ ОСЛОЖНЕНИЙ
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Некоторые вопросы хирургической тактики, в частности, 
выбор объема и зоны первичной реконструкции при окклю-
зионно-стенотическом поражении экстракраниальных арте-
рий и аорто-подвздошно-бедренного сегмента в условиях 
высокого риска развития реперфузионно-реоксигенацион-
ного синдрома по сей день остаются нерешенными.

Цель исследования - улучшить результаты хирургическо-
го лечения сочетанного окклюзионно-стенотического по-
ражения экстракраниальных артерий и аорто-подвздошно-
бедренного сегмента в условиях высокого риска развития 
реперфузионно-реоксигенационных осложнений.

Обследовано 58 пациентов с сочетанным атеросклеро-
тическим поражением экстракраниальных артерий и аор-
то-подвздошно-бедренного сегмента. Для диагностики 
характера поражения артериального русла и особенностей 
гемодинамических нарушений применяли ультразвуковую 
допплерографию, дуплексное сканирование, рентгенокон-
трастную цифровую ангиографию. В системе предопера-
ционной подготовки применен предложенный комплекс 
мероприятий для профилактики развития реперфузионно-
реоксигенационных осложнений.

Решение очередности восстановительных операций на 
брахиоцефальных артериях и аорто-подвздошно-бедренном 
сегменте базировалось на анализе локализации окклюзион-
ного процесса в обоих артериальных бассейнах, их гемоди-
намической характеристике, степени ишемии и толерантно-
сти головного мозга к ишемии.

В связи с распространенным окклюзионно-стенотиче-
ским поражением экстракраниальных артерий в сочетании 
со стенотическим процессом контралатеральной внутрен-
ней сонной артерии в стадии относительной компенсации 
мозгового кровообращения 7 пациентам проведены опера-
тивные вмешательства на сосудах шеи. Спустя 4-6 дней по-
сле первого хирургического вмешательства осуществлена 
реваскуляризация аорто-подвздошно-бедренного сегмента.

51 пациенту проведено одномоментное хирургическое 
вмешательство на экстракраниальных артериях и аорто-
подвздошно-бедренном бассейне.

Анализ результатов операций реваскуляризации показал, 
что к выбору тактики хирургического лечения мультифокаль-
ного атеросклеротического поражения артериальных бассей-
нов следует применять дифференцированный подход.

Реваскуляризацию обоих артериальных бассейнов не-
обходимо проводить поэтапно: первый этап - реконструк-
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тивная операция на экстракраниальных артериях, второй 
этап - спустя 4-6 суток после первого хирургического вме-
шательства – реваскуляризция аорто-подвздошно-бедрен-
ной артериальной зоны или обоих артериальных бассейнов 
одномоментно.

reziume

eqstrakraniuli arteriebis da aortul-TeZosqve-
Sa-barZayis segmentis Serwymuli okluziur-
stenozuri dazianebis qirurgiuli mkurnaloba 
reperfuziul-reoqsigenaciuri garTulebebis 
ganviTarebis maRali riskis pirobebSi

1i.vengeri, 2a.kolotilo, 1s.kostivi, 1n.gerasemiuki, 
2o.rusaki

1ternopilis i.gorbaCevskis saxelobis erovnu-
li samedicino universiteti, ukraina; 2bukovinis 
saxelmwifo samedicino universiteti, Cernovci, 
ukraina

kvlevis mizans warmoadgenda eqstrakraniuli 
arteriebis da aortul-TeZosqveSa-barZayis seg-
mentis Serwymuli okluziur-stenozuri da-
zianebis qirurgiuli mkurnalobis Sedegebis 
gaumjobeseba reperfuziul-reoqsigenaciuri 
garTulebebis ganviTarebis maRali riskis piro-
bebSi.
gamokvleulia 58 pacienti eqstrakraniuli ar-

teriebis da aortul-TeZosqveSa-barZayis segmen-
tis Serwymuli aTerosklerozuli dazianebiT. 
arteriuli nakadis dazianebis xasiaTis da he-
modinamikuri darRvevebis Taviseburebebis dia-
gnostikisaTvis gamoynebulia ultrabgeriTi 
doplerografgia, dupleqsuri skanireba, ren-
tgenokontrastuli cifruli angiografia. wi-
nasaopercio mzadebis sistemaSi reperfuziul-
reoqsigenaciuri garTulebebis ganviTarebis 
profilaqtikisaTvs gamoyenebulia SeTavazebul 
RonisZiebaTa kompleqsi. 
eqstrakraniuli arteriebis okluziur-steno-

zuri dazianebisa da kontrlateraluri SigniTa 
saZile arteriis stenozuri procesis Serwymis 
xSir gavrcelebasTan dakavSirebiT, Tavis tvi-
nis sisxlis mimoqcevis SedarebiTi kompensaciis 
stadiaze 7  pacients operacia Cautarda kisris 
sisxlZarRvebze. Ppirveli qirurgiuli Carevidan 
4-6 dRis Semdeg Catarda aortul-TeZosqveSa-bar-
Zayis segmentis revaskularizacia.
51 pacients Cautarda erTmomentiani qirurgi-

uli Careva eqstrakraniul arteriebsa da aor-
tul-TeZosqveSa-barZayis auzze.
orive arteriuli auzis revaskularizacia Catar-

da etapobrivad: pirveli etapi – rekonstruqci-
uli operacia eqstrakraniul arteriebze, meore 
etapi –pirveli qirurgiuli Carevidan 4-6 dRis 
Semdeg - aortul-TeZosqveSa-barZayis arteriuli 
zonis, an orive arteriuli auzis erTmomentiani 
revaskularizacia.

ANTIBACTERIAL THERAPY FOR PURULENT-SEPTIC COMPLICATIONS IN PATIENTS 
WITH COMBAT RELATED PENETRATING CRANIOCEREBRAL GUNSHOT WOUNDS

1Sirko A., 1Yovenko I., 1Zhyliuk V., 2Mosentsev M., 2Pilipenko G.

1State Establishment, Dnipropetrovsk Medical Academy, Ministry of Healthcare of Ukraine; 
2Public Institution, Mechnikov Dnipropetrovsk Regional Clinical Hospital, Ukraine

Penetrating craniocerebral gunshot wounds (PCGW) are a 
threat to victims’ lives and long-term health, primarily due to 
the injury and resulting destruction of brain tissue as well as 
bacterial penetration of detritus into the cranial cavity and sub-
sequent risk of wound infection. Bacterial contamination is al-
ready known to occur in cases of soft tissue injuries of the head 
and increases considerably if a non-sterile injuring projectile 
penetrates the cranial cavity [6]. Following the injuring projec-
tile, fragments of skull, skin, hair, cranial bones, hot air, powder 
gases, etc., pierce through the brain, significantly increasing the 
risk of intracranial purulent-septic complications (PSCs) [1,18].

According to the U.S. military guidelines on the prevention of 
infections associated with combat-related injuries [8], cefazolin 
(2 g every 6-8 h) is prescribed as initial empiric antibiotic therapy 

(ABT) for PCGWs, and if wound contamination is significant, 
metronidazole (500 mg every 8–12 h) is added. Clindamycin 
(1,800–2,700 mg/day) or ceftriaxone (2-4 g/day) and metroni-
dazole (500 mg every 8-12 h) are considered to be therapeutic 
alternatives. In cases of penicillin allergy, vancomycin (2 g/day) 
and ciprofloxacin (400–800 mg/day) are recommended.

Intravenous antibiotics should be administered as soon as pos-
sible after the injury, preferably within 3 h. The antibiotic used 
should be sufficient to manage pathogenic microorganisms that 
can contaminate wounds during injury, including normal skin 
and intestinal flora, such as Staphylococcus, Escherichia coli 
and anaerobes of the gastrointestinal tract.

Initial antibacterial therapy should not target pathogens with 
multiple antibiotic resistance such as Acinetobacter baumannii, 
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Pseudomonas aeruginosa or Klebsiella pneumoniae. Because of 
decreased levels of methicillin-resistant Staphylococcus aureus 
infections and clinical evidence that adequate wound drainage, 
rather than antibiotics, is considered primary treatment in cases 
of abscesses, empiric therapy with vancomycin or linezolid may 
not be appropriate. Data have shown that empiric use of broad-
spectrum antibiotics can lead to subsequent antibiotic-resistant 
infections [10].

The duration of ABT should be reduced to a minimum. Stud-
ies have reported that long-term therapy diminishes the outcome 
[15]. Wounds should be cleaned thoroughly at each bandage 
change with 4% chlorhexidine gluconate. Treatment of gun-
shot wounds often involves delayed initial closure of extrem-
ity wounds. However, facial and cerebral injuries require early 
primary closure of mucous membranes or dura mater to reduce 
the incidence of infections and aesthetic complications [4,18].

Study objective - to analyse pathogens and their susceptibility 
to antibiotic therapy in combat-related penetrating craniocere-
bral gunshot wounds patients and establish recommendations 
for the treatment of post-traumatic meningoencephalitis.

Material and methods. One hundred twenty-one patients 
who were admitted to the Public Institution, Mechnikov Dni-
propetrovsk Regional Clinical Hospital, Dnipro, Ukraine, from 
25 May 2014, to 31 December 2017, were successively enrolled 
in the study. The main inclusion criterion was a combat-related 
PCGW. All wounds were sustained during the combat opera-
tions in the eastern Ukraine.

Penetrating craniocerebral wounds (PCWs) are injuries that 
damage the integrity of the dura mater, which can lead to bacterial 
penetration into the skull. Clinical symptoms of PCWs include dis-
charge of cerebrospinal fluid (CSF) and/or brain fragments from the 
wound. Symptoms of a penetrating craniocerebral wound on head 
and neck computed tomography include intradural or intracerebral 
foreign bodies and pneumocephalus [17].

ABT was administered according to the guidelines for the 
treatment of combat-related injuries [8]. Empirical ABT lasted 
for up to 5 days. Antibacterial therapy was adjusted according 
to results of bacteriological examination, and its efficacy was 
based on procalcitonin, a generally recognised marker for sep-
sis. Microbiological studies were performed in a clinicodiag-
nostic laboratory with a bacteriological analyser, VITEK 2 (bio-

Mérieux., Inc., France). We were able to identify the pathogen 
and prescribe targeted ABT (etiotropic treatment) in most cases 
of PSCs.

Results and their discussion. The study included 121 male 
patients aged 18 to 56 years (mean, 34.1±9.1). The Glasgow 
Coma Scale score ranged from 3 to 15 (mean, 10±4), and the 
Injury Severity Score ranged from 16 to 57 (mean, 27.7±7.6). 
Overall, 101 patients (83.5%) were diagnosed with shrapnel 
wounds and 20 (16.5%) with gunshot wounds.

The characteristics of microorganisms extracted during mi-
crobiological study of patients with PSCs are shown in Table 1.

Bacteriological examination of patients with PSCs due to pen-
etrating CGSWs revealed that Acinetobacter baumannii, one of 
the most important representatives of so-called hospital flora, 
caused the highest incidence of infections, including post-trau-
matic meningitis. A. baumannii typically involves the skin and 
respiratory tract but can also cause other infections due to trans-
location, including those related to past medical procedures.

The most notable characteristic of this microorganism is its 
high pathogenicity in hospital patients who have been seriously 
ill for an extended period, including those with a weakened im-
mune system. Patients with invasive medical devices, such as 
vascular and other catheters, surgical sutures or respiratory ven-
tilators, and those who have received renal replacement therapy 
(haemodialysis) or antimicrobial therapy for the last 90 days are 
also at risk of developing A. baumannii infections.

Data on the relationship between the high incidence of this patho-
gen in patients with combat-related gunshot wounds have been re-
ported. A. baumannii became particularly well known during the 
U.S. Army›s military operations in Iraq during Operation Iraqi 
Freedom, causing an increased incidence of bloodstream infections 
among U.S. military personnel, called Iraqibacter [9].

A. baumannii is more likely to affect moist tissues, such as 
mucous membranes or damaged skin areas, where it may cause 
necrotising infection. Areas of infection or colonisation may 
involve the respiratory tract, blood, pleural fluid, urinary tract, 
surgical wounds, central nervous system (CNS), skin and eyes. 
Pneumonia can pose a threat to patients requiring mechanical 
ventilation, as A. baumannii has the ability to produce biofilms 
on endotracheal tube surfaces. A study conducted in 2003 on 
board the U.S. Navy hospital ship Comfort, which provided 

Table 1. Results of bacteriological examinations

Microorganism

Infection location 

CSF Wound infection Respiratory tract 
infection

Urinary tract 
infection TOTAL

Acinetobacter baumannii 5 1 5 0 11
Klebsiella pneumoniae 2 1 4 0 7
Escherichia coli 0 1 1 0 2
Pseudomonas aeruginosa 1 2 5 0 8
Staphylococcus aureus 0 0 1 0 1
Staphylococcus epidermidis 2 0 0 0 2
Staphylococcus haemolyticus 0 0 3 0 3
Enterobacter agglomerans 1 0 2 0 3
Enterococcus faecalis 1 1 0 0 2
Enterococcus faecium 0 0 1 0 1
Candida 0 0 0 1 1
TOTAL 12 6 22 1 41
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emergency medical care to injured U.S. military personnel in 
the Persian Gulf, showed that 4.1% of all skin and soft tissue 
infections were associated with A. baumannii [5].

The incidence of A.  baumannii infections is increasing, es-
pecially in the U.K. and the U.S., as coalition forces exposed 
to bacteria in field hospitals return home to recover and reha-
bilitate.

Together with the development of skin, soft tissue, respiratory 
tract and bloodstream infections due to A.  baumannii, neuro-
surgical patients are reported to have worsening of nosocomial 
post-surgical meningitis, which is a serious problem in those un-
dergoing intensive therapy [3,12].

The second most common pathogen in our patients was Pseu-
domonas aeruginosa, which is also characteristic of hospital-
acquired postoperative wound, respiratory tract and bloodstream 
infections in patients with a weakened immune system and those 
requiring invasive medical devices.

The efficacy of infection control measures, particularly hand 
hygiene and disinfection of the surrounding area, plays a major 
role in the spread of P. aeruginosa. Antibiotic-resistant Pseu-
domonas can be fatal in critically ill patients. In total, 51,000 
medically related P. aeruginosa infections are estimated to oc-
cur each year in the United States. More than 6,000 (13%) cases 
have multiple drug resistance, with approximately 400 deaths 
associated with these infections per year [2].

Meningitis and ventriculitis caused by P. aeruginosa are pri-
marily nosocomial infections and are related to previous neuro-
surgical procedures. Statistics have shown that P. aeruginosa is 
responsible for 1%–18% of cases of nosocomial meningitis [14].

K.  pneumoniae was the third most common pathogen with 
infectious complications in our patients. In cases of K.  pneu-
moniae, meningitis is most often considered a hospital-acquired 
infection related to neurosurgery and is associated with high 
mortality, despite the wide availability of antimicrobial and ad-
junctive therapies, due to its abnormal characteristics and the 
difficulty in detecting it at an early stage. Clinical outcomes of 
K. pneumoniae meningitis are often unsatisfactory. Studies have 
reported higher rates of diabetes, alcoholism and chronic liver 
diseases in addition to pre-existing infections (such as pyogenic 
liver abscess, septic endophthalmitis, pneumonia, otitis media, 
urinary tract infection, lumbar discitis and perianal abscess) in 
patients with K.  pneumoniae meningitis who had undergone 
neurosurgical procedures [11].

Staphylococcus epidermidis are typically in hospital infec-
tions associated with the use of intravenous catheters and per-
manent prostheses. Colonisation of S. epidermidis on the skin 
of patients and health care workers is considered the most 
common source of these infections. This pathogen’s ability 
to stick and form biofilms on the surfaces of foreign bodies 
is considered to be its most important mechanism. S. epider-
midis meningitis is typically associated with neurosurgical 
procedures and devices, such as ventriculoperitoneal shunts, 
as well as head injury [13].

Meningitis caused by Enterobacter species rarely occurs in 
adults, although it may develop in neurosurgery patients and 
those sustaining neurotrauma. Treatment is often complicated 
because of the resistance of many Enterobacter isolates to 
third-generation cephalosporins and poor penetration of other 
antibiotics into the CNS. The most common pathogens are En-
terobacter cloacae, Enterobacter aerogenes and Enterobacter 
agglomerans (50%, 34% and 16% of cultures, respectively). 
Overall, 47% of patients had clinical recovery/improvement, 
whereas 21% died [7].

Enterococcus faecalis caused by meningitis is an uncommon 
disease accounting for <1% of all cases of adult meningitis. 
This infection typically affects patients with immune disorders 
or CNS injuries, primarily in the form of hospital-acquired in-
fections. It is also associated with neurosurgical procedures 
and shunting. The overall mortality rate was 21% in the pres-
ent study. Adverse outcomes largely correspond with old age, 
presence of serious underlying disease, associated enterococcal 
infection, bacteraemia, septic shock and absence of fever on ad-
mission [16].

Thus, our careful analysis of infectious complications of 
pathogens in patients with PCWs revealed that most cases are 
nosocomial infections. The most effective prevention strategy 
includes a modern infection control system focusing on barrier 
measures to prevent the spread of infection. Targeted ABT to-
ward the pathogen’s sensitivity to antibiotics and antiseptics is 
the preferred treatment strategy.

We performed a detailed analysis of the sensitivity of mi-
croorganisms extracted from biological tissues to antibacterial 
agents (Table 2).

Sensitivity analysis of microorganisms detected in our pa-
tients to antibiotics revealed that, in most cases, the efficacy of 
the first-line ABT (ACCESS) was low and it was often neces-
sary to prescribe broad-spectrum antibacterial drugs, including 
those related to second-line antibiotics (WATCH) and reserve 
drugs (RESERVE), according to the World Health Organisation 
classification [20].

Data in the literature confirm the results of our bacteriological 
studies.

Modern A. baumannii infections are characterised by multi-
drug resistance to antimicrobials and antiseptics. The MYSTIC 
study, performed in 48 European hospitals between 2002 and 
2004, reported that only 73.1% of A. baumannii isolates were 
susceptible to meropenem and 69.8% to imipenem. Susceptibil-
ity to other antibiotics was also extremely low: 32.4%, 34.0% 
and 47.6% were sensitive to ceftazidime, ciprofloxacin and 
gentamicin, respectively. Despite extensive administration of 
broad-spectrum ABT, the mortality rate in such infections can 
reach 70% [19].

The high resistance of P. aeruginosa infections requires treat-
ment with intravenous antibiotics such as ceftazidime, carbapen-
ems (meropenem and imipenem), aminoglycosides (gentamicin, 
amikacin or tobramycin) and ciprofloxacin, often in combina-
tion with intrathecal agents such as aminoglycosides or colistin. 
The recommended duration of therapy is from 14 to 28 days. In 
spite of this, treatment failures and relapses occur, with mortal-
ity reaching 80% [14].

For the treatment of K. pneumoniae infections in patients with 
CNS injury undergoing neurosurgical procedures, the primary 
component of survival, recovery and a favourable neurological 
outcome is early intravenous administration of first-line antibi-
otics before decline in neurological status (GCS≤7). Extended-
spectrum cephalosporins are typically the drugs of choice, but 
aztreonam, carbapenems, aminoglycosides and ciprofloxacin 
are also used with varying degrees of effectiveness. Expected 
therapy duration ranges from 14 to 21 days [11].

In the present study, intracranial PSCs were detected in 14 
(11.6%) patients. In addition, isolated meningoencephalitis oc-
curred in eight patients, meningoencephalitis combined with 
ventriculitis in three and meningoencephalitis combined with 
ventriculitis and subdural empyema in two. Recurrent menin-
goencephalitis was complicated by multiple brain abscesses in 
one patient.
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Table 2. Detected microorganism sensitivity to antibiotics

Microorganism
Sensitivity to antibiotics

CSF Wound infection Respiratory tract infection Urinary tract 
infection

Acinetobacter baumannii

Cefoperazone/sul-
bactam, Meropenem, 
Tigecycline, Tobra-

mycin

Tobramycin Colistin, Tigecycline, Cefopera-
zone/sulbactam -

Klebsiella pneumoniae
Amikacin, Piperacil-
lin/tazobactam, Tige-
cycline, meropenem

Tobramycin

Amikacin, Cefoperazone/sulbac-
tam, Meropenem, Gentamicin, 
Tobramycin, Trimethoprim/sul-
famethoxazole, Ciprofloxacin

-

Escherichia coli
-

-

Gentamicin, Amikacin, 
Meropenem, Tobramy-

cin, Ciprofloxacin

Meropenem, cefoperazone/sul-
bactam, Ceftriaxone -

Pseudomonas aerugi-
nosa

-
Cefoperazone/sul-

bactam, Gentamicin, 
Amikacin, Merope-
nem, Ciprofloxacin, 

Colistin, Ceftazidime 

Cefoperazone, cefoperazone/sul-
bactam, Tigecycline, Tobramy-

cin, Colistin, Levomycetin
-

Staphylococcus aureus
-

- Vancomycin, Ttigecycline, 
Gentamicin -

Staphylococcus epider-
midis

Levofloxacin, 
Tigecycline, Trim-

ethoprim
- - -

Staphylococcus haemo-
lyticus

-
-

Levofloxacin, Tigecycline, 
Cefoperazone/sulbactam, 

Clindamycin
-

Enterobacter agglom-
erans

Amikacin, Merope-
nem - Tigecycline, Meropenem -

Enterococcus faecalis 

Linezolid, Vanco-
mycin - Imipenem, Colistin, Cefopera-

zone/sulbactam, Tobramycin -

Enterococcus faecium - - Amphotericin B, Caspofungin -

Candida - - - Fluconazole, 
Voriconazole

Post-traumatic meningoencephalitis caused by S. еpidermidis 
is characteristically associated with neurosurgical procedures 
and devices, such as ventriculoperitoneal shunts, as well as head 
injury. Glycopeptides (vancomycin and teicoplanin) are usually 
effective for intensive therapy, and oxazolidinones (linezolid) 
are effective in treating methicillin-resistant strains [13].

Treatment of meningoencephalitis caused by Enterobacter 
family microorganisms is characterised by low resistance to 
third-generation cephalosporins. Successful therapy involves 
intravenous and intrathecal administration of aminoglyco-
sides, trimethoprim-sulfamethoxazole, piperacillin and cip-
rofloxacin [7].

Treatment of meningoencephalitis associated with Enterococ-
cus faecalis usually includes ampicillin, penicillin, vancomycin 
and linezolid, with or without aminoglycosides, for an average 
period of 18 days. Other effective agents are intrathecal genta-
micin and intravenous dexamethasone [16].

On the basis of the present study, we have formulated recom-
mendations for antibiotic treatment of post-traumatic meningo-
encephalitis in combat-related CGSWs (Table 3).

Thus, because of the high risk of multi-drug-resistant hos-
pital flora translocation, with clinical laboratory data indi-
cating development of post-traumatic meningoencephalitis, 
we started de-escalation of empiric ABT with the broadest-
spectrum drugs as monotherapy, and combination therapy 
was primarily used in cases of expected gram-positive and 
gram-negative aerobic and anaerobic pathogenic bacteria. 
Modification of empiric ABT was performed on the ba-
sis of clinical data regarding development of the infection 
process over time, SIRS markers, sepsis and multisystem 
failure. After receiving results of microbiological studies, 
targeted medication of ABT was initiated immediately, 
with a preference for etiotropic therapy and aggressive mi-
crobiological control.

Conclusions. Modern combat-related GSWs are serious in-
juries with numerous entry points for infection. Factors leading 
to immunosuppression in patients and promoting generalised 
infection of gunshot wounds include the presence of multiple 
primary wound infections, blood loss, anaemia, shock, malnutri-
tion and chronic stress.
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ABT for severe PSCs of PCGWs is effective when thoroughly 
and continuously controlled (daily or every 2–3 days) by bac-
teriological monitoring, a so-called monitoring-based antibiotic 
therapy.

Initial elimination of pathogens is often accompanied by 
superinfection development with ESKAPE pathogens (En-
terococcus faecium, Staphylococcus aureus, Klebsiella pneu-
moniae, Acinetobacter baumannii, Pseudomonas aeruginosa, 
Enterobacter species), and use of procalcitonin-guided ABT 
is recommended. Procalcitonin level <0.5 ng/mL is a sign to 
stop ABT.

It is reasonable to use combined ABT, combining drugs with 
different mechanisms of action, and it is acceptable to monitor 
the mode of dose- and time-dependent antibiotics administra-
tion.

In order to achieve minimum inhibitory (suppressive) concen-
tration of an antibacterial drug in cases of increased clearance, 
the maximum permitted dose of the drug should be used. In-
creased drug clearance may be due to increased renal blood flow, 
hypervolaemia, overhydration or hyperdynamic circulation.

Conclusions.
Regarding PSC pathogens: Our results showed that, in most 

cases, such infections are considered nosocomial and are related 
to invasive medical procedures and devices. The most effective 
strategy in their prevention is implementing a modern infection 
control system with an emphasis on barrier measures against the 
spread of infection. Targeted ABT with early identification of 
the pathogen and its sensitivity to antibiotics and antiseptics is 
the preferred treatment strategy.

Regarding AB sensitivity of PSC pathogens: Our results 
showed that the efficacy of first-line antibiotics (ACCESS) was 
typically low and it was often necessary to prescribe broad-spec-
trum antibiotics, including those related to second-line antibiot-
ics (WATCH) and reserve drugs (RESERVE), according to the 
WHO classification.

Regarding ABT of PSC: The use of initial de-escalation of em-
piric ABT using the broadest-spectrum drugs, mainly as a part of 
combination therapy for expected gram-positive and gram-neg-
ative aerobic and anaerobic infection pathogens, is recommend-
ed. Modification of empiric ABT is made on the basis of clinical 

Table 3. Post-traumatic meningoencephalitis ABT for craniocerebral gunshot wounds
ABT

MicroorganismEmpiric in escalation mode
De-escalation

Empiric de-esca-
lation modified 

(when there is no 
culture growth)

Targeted, ini-
tial (according 
to inoculation 

results)
Etiotropic-1

Targeted, 
modified for 
the 1st time 

(according to 
inoculation 

results)
Etiotropic-2

Targeted, modified 
for the 2nd time 

(according to in-
oculation results)

Etiotropic-2

Meropenem+metronidazole 
(3)

Meropenem-vancomycin (6)
Meropenem-colimycine (1)
Meropenem-ornidazole (1)

Meropenem-cefosulbin
Cefoperazone/sulbactam-

ertapenem,
Tienam-ornizol 

Cefoperazone/sul-
bactam,

Vancomycin-me-
ropenem,

Tienam-vancomy-
cin, Vancomycin-ti-
gecycline, Tigecy-
cline-piperacillin/

tazobactam-linezol-
id, Tigecycline-line-

zolid-colomycin,
Linezolid-colomycin

Tigecycline,
Levofloxacin-vanco-

mycin

Ceftriaxone/
sulbactam, 
Colomycin, 
Piperacillin/
tazobactam, 

Cefoperazone/
sulbactam, 

Tigecycline, 
Biseptol,

Tigecycline +Tigecycline, etc. Acinetobacter 
baumannii

Tigecycline Gentamicin Klebsiella pneu-
moniae

Meropenem (2) Escherichia coli

Tigecycline Chloramphenicol Pseudomonas 
aeruginosa

Vancomycin Staphylococcus 
aureus

Biseptol, vanco-
mycin Tigecycline S. epidermidis

Tigecycline 
(2) S. haemolyticus

Enterobacter 
agglomerans

Vancomycin Linezolid Escherichia 
faecalis

Escherichia 
faecium

Fluconazole Candida
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data regarding development of the infectious process over time, 
SIRS markers, sepsis and multiple organ dysfunction. Targeted 
modification of ABT is performed immediately upon determin-
ing the results of microbiological studies, with a preference for 
etiotropic therapy and aggressive microbiological control.
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SUMMARY

ANTIBACTERIAL THERAPY FOR PURULENT-SEP-
TIC COMPLICATIONS IN PATIENTS WITH COMBAT 
RELATED PENETRATING CRANIOCEREBRAL GUN-
SHOT WOUNDS

1Sirko A., 1Yovenko I., 1Zhyliuk V., 
2Mosentsev M., 2Pilipenko G.

1State Establishment, Dnipropetrovsk Medical Academy, Min-
istry of Healthcare of Ukraine; 2Public Institution, Mechnikov 
Dnipropetrovsk Regional Clinical Hospital, Ukraine

Aim - to evaluate pathogens and their susceptibility to antibi-
otic therapy (ABT) in combat-related penetrating craniocerebral 
gunshot wound (PCGW) patients and develop recommendations 
for treatment of post-traumatic meningoencephalitis.

We conducted a prospective analysis of examination and 
treatment results of 121 patients who were admitted to the Pub-
lic Institution, Mechnikov Dnipropetrovsk Regional Clinical 
Hospital, Dnipro, Ukraine, from 25 May 2014, to 31 December 
2017, and were successively enrolled in the study. Intracranial 
purulent-septic complications were diagnosed in 14 (11.6%) 
patients including eight cases of isolated meningoencephalitis, 
three cases of meningoencephalitis combined with ventriculitis, 
two cases of meningoencephalitis combined with ventriculitis 
and subdural empyema and one case of multiple brain abscesses.

In most cases of combat-related craniocerebral wounds, infec-
tions are considered nosocomial and typically related to medi-
cal procedures and devices. In most cases, the effectiveness of 
first-line antibiotics was low, and it was often necessary to pre-
scribe broad-spectrum ABT, including those related to second-
line antibiotics and reserve drugs, according to the World Health 
Organisation classification. The use of initial de-escalation of 
empiric ABT with the broadest-spectrum drugs, mainly as a part 
of combination therapy for expected gram-positive and gram-
negative aerobic and anaerobic infection pathogens, is recom-
mended.

Keywords: purulent-septic complications, pathogens, sus-
ceptibility of pathogens, antibacterial therapy, penetrating cra-
niocerebral wounds, combat-related gunshot wounds.
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Цель исследования - анализ возбудителей инфекций и их 
чувствительности к антибактериальной терапии у пациен-
тов с боевыми огнестрельными проникающими черепно-
мозговыми ранениями; разработка рекомендаций по лече-
нию посттравматического менингоэнцефалита.

Проведен проспективный анализ результатов обследо-
вания и лечения 121 пациента с боевыми проникающими 
черепно-мозговыми ранениями. Пострадавшие поступи-
ли в Днепропетровскую областную клиническую боль-
ницу им. И.И. Мечникова в период с 25 мая 2014 г. по 
31 декабря 2017 г.  Внутричерепные гнойно-септические 
осложнения выявлены у 14 (11,6%) раненных: изолиро-
ванный менингоэнцефалит - 8 случаев, менингоэнцефа-
лит в сочетании с вентрикулитом – 3 случая, менинго-
энцефалит в сочетании с вентрикулитом и субдуральной 
эмпиемой – 2 случая, множественное абсцедирование 

РЕЗЮМЕ

АНТИБАКТЕРИАЛЬНАЯ ТЕРАПИЯ ГНОЙНО-СЕПТИЧЕСКИХ ОСЛОЖНЕНИЙ У ПАЦИЕНТОВ 
С БОЕВЫМИ ОГНЕСТРЕЛЬНЫМИ ПРОНИКАЮЩИМИ ЧЕРЕПНО-МОЗГОВЫМИ РАНЕНИЯМИ

1Сирко А.Г., 1Йовенко И.А., 1Жилюк В.И., 2Мосенцев Н.Ф., 2Пилипенко Г.С.

1Государственное учреждение «Днепропетровская медицинская академия МОЗ Украины»; 2Коммунальное учреждение 
«Днепропетровская областная клиническая больница им. И.И. Мечникова», Украина

вещества головного мозга – 1 случай. Инфекции у пациен-
тов с боевыми черепно-мозговыми ранениями в большин-
стве случаев следует рассматривать как нозокомиальные, 
связанныхес медицинскими процедурами и устройствами. 
Терапия антибиотиками первого выбора (ACCESS) в 
большинстве случаев оказалась неэффективной, часто 
возникала необходимость назначения антибактериаль-
ных препаратов широкого спектра действия, в том числе 
антибиотиков второго выбора (WATCH) и препаратов ре-
зерва (RESERVE) по классификации ВОЗ. В результате 
проведенного исследования доказано преимущество ис-
пользования стартовой эмпирической деэскалационной 
антибактериальной терапии препаратами максимально 
широкого спектра действия в режиме комбинированной 
терапии грам-положительных и грам-отрицательных аэ-
робных и анаэробных возбудителей инфекций.

reziume

Cirqovan-septikuri garTulebebis antibaqteriuli Terapia pacientebSi sabrZolo cecxlnasroli 
gamWoli qala-tvinis WrilobebiT 

1a.sirko, 1i.iovenko, 1v.Jiliuki, 2n.mosencevi, 2g.pilipenko 

1saxelmwifo dawesebuleba „ukrainis jandacvis saministros dnepropetrovskis samedicino akademia“; 
2i. meCnikovis sax. dnepropetrovskis saolqo klinikuri saavadmyofo, ukraina

kvlevis mizans warmoadgenda infeqciebis 
gamomwvevebis da maTi antibaqteriuli Terapiis 
mimarT mgrZnobelobis analizi dazaralebuleb-
Si cecxlnasroli gamWoli qala-tvinis Wrilo-
bebiT, rekomendaciebis SemuSaveba travmis Semd-
gomi meningoencefalitis mkurnalobis Taobaze.
gaanalizebulia 121 sabrZolo cecxlnasro-

li gamWoli qala-tvinis WrilobebiT dazara-
lebulis mkurnaloaba i. meCnikovis saxelobis 
dnepropetrovskis saolqo klinikuri saavadmyo-
foSi, 2014  wlis 25 maisidan 2017  wlis 31 de-
kembramde. Sidaqalis Cirqovan-septikuri gar-
Tulebebi gamouvlinda 14  (11,6%) daWrils: 
izolirebuli meningoencefaliti – 8 SemTxveva, 
meningoencefaliti ventrikulitTan erTad – 3 
SemTxveva, meningoencefaliti ventrikulitTan da 
subduralur empiemasTan erTad – 2 SemTxveva, Ta-
vis tvinis nivTierebis mravlobiTi abscedireba 
– 1 SemTxveva.

infeqciebi dazaralebulebSi sabrZolo ce-
cxlnasroli qala-tvinis WrilobebiT umetes 
SemTxvevaSi unda ganvixiloT, rogorc nozoko-
mialuri, romlebic dakavSirebulia samedicino 
procedurebsa da mowyobilobebTan. Terapia 
pirveladi SerCevis antibiotikebiT (ACCESS) 
umetes SemTxvevaSi ar iyo efeqturi, xSirad 
aucilebeli xdeboda moqmedebis farTo speqtris 
mqone antibaqteriuli preparatebis daniSvna, maT 
Soris, romlebic ganekuTvneba meore SerCevis an-
tibiotikebs (WATCH) da rezervis preparatebs 
(RESERVE), msoflio jandacvis organizaciis 
klasifikaciis Tanaxmad. CvenebaSia sastarto 
empiriuli deeskalaciuri antibaqteriuli Tera-
piis gamoyeneba moqmedebis maqsimalurad farTo 
speqtris preparatebiT, upiratesad, kombinire-
buli Terapiis reJimSi savaraudo gram-dadebiTi 
da gram-uaryofiTi aerobuli da anaerobuli in-
feqciebis gamomwvevebis mimarTulebiT.
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Treatment of pediatric shaft (diaphyseal) fracture of the femur 
is important subject in traumatology and orthopedics. Topicality 
of this subject is based on the frequency of pathology in pedi-
atric population [1,7,14] and on the different methods of treat-
ment. In 2013 Atsuko Nakaniida and colleagues [1] accounted 
that from all pediatric fractures which require hospitalization 20 
% was femoral diaphyseal fractures. The same number - 21.7% - 
showed Galano and colleagues in their article [7] in 2005. 

 There are several methods for treatment of pediatric femoral 
shaft fractures, which can be divided by conservative and opera-
tive methods. Choice of treatment methods depends on type of 
fractures, doctor’s personal opinion, hospital environment, child 
and parent’s requests and etc. 

 Osteosynthesis by titanium elastic intramedullary nails 
(TEN) became very popular over the world in last 2 decades as a 
method of first choice for pediatric diaphyseal fractures, includ-
ing femoral diaphyseal fractures.

 Most of article’s reports about Osteosynthesis by TEN have 
good results [3,5,9,10,23]. There are few complications, which 
mainly includes pain and irritation on nail insertion site, nail 
migration, shortening, loss of reduction, Malunion, nonunion, 
refracture [2,4,11,15,16,18,21,24,25,27]. There are discussions 
that all complications depend on objective circumstances or 
just on poor surgical technique and some subjective reasons 
which can be improved [2,11,15,18,24,27]. Most recent study 
of complications of fixation by TEN [20] shows that instead of 
improved knowledge and experience of this kind of treatment, 
there are still complications related to this method. 

 The goal of our study is to share our experience regarding the 
pediatric femoral shaft treatment by TEN, to show efficacy of 
method and low rate of unimportant complications, to demon-
strate that treatment by TEN is excellent and first choice method 
of treatment of this pathology. 

Material and methods.  This is a retrospective cohort study. 
We reviewed Institutional Review Board approval before begin-
ning the study. From 2013 to 2017 from the medical and X-ray 
records of „M Iashvili Children‘s Central Hospital“. we collect-
ed all data of patients with diagnosis of femoral shaft fractures 
and of those who were hospitalised for this reason. Inclusion cri-
terias were patients from 2 to 15 years of age, with femorel shaft 
fracture who underwent operative treatment - osteosynthesis by 
titanium elastic nail (TEN). Exclusion criterias were politrauma 
patients, patients with open and pathological fractures, patients 
with metabolic bone disease and with neuromuscular disease. 
All surgical procedures were performed by same orthopedic 
team. Most of patient underwent second surgery to remove the 
implants. We collected data regarding patients age, sex, weight 
and mechanism of injury, types of fractures, operative procedure 
duration, radiographic and functional outcomes of treatment, 
early and late complications. For assesing the clinical and ra-
diological outcome of treatment we used the scoring criteria for 
TEN by John M. Flynn et al. [11].

Results and their discussion.  There were total of 188 patient 
in our institution during 2013-2017 with fracture of femoral 
shaft. From these patients inclusion criteria were met by 119 
patients. From the rest of 69 patient there were 2 patients with 

metabolic bone disease, 5 patients with open fractures, 7 pa-
tients with neuromascular disease, 7 pathological fractures and 
48 patients with politrauma. There were 34 girls and 85 boys 
(ratio 1: 2,5) with mean age of 7 years (range 2 - 15). Patients‘ 
mean weight was 23 kg (range 10,5 to 61 kg). According to 
International Statistical Classification of Diseases and Related 
Health Problems 10th Revision ( ICD-10 Version:2016) trauma 
mechanisms were 54 cases of fall on the same level from slip-
ping, strippind and strumbling (W01), 22 cases of different types 
of traffic accidents (V43.6, V79.8, V46.3, V69.8, V47.6, V49.1, 
V43.6, V28.0), 19 cases of fall from, out of or throught building 
or structure (W13), 15 - sports related injury and 9 -others. Ac-
cortong to Muller AO classification of fractures there were frac-
tures of type A1-52 cases, type A2- 29 cases, A3-26 cases; B1-5 
cases; B2- 2 cases; B3- 1 cases; C1 - 3 cases and C3 - 1 case.

 Duration of operation was an avarage of 50 minutes (range 
25 - 100 minutes). In 5 cases open reduction and internal fixation 
were done. In rest of the 114 cases close reduction and internal 
fixation were done. The insertion of „end cup“ for elastic nails 
during the surgery was performed in 25 cases.

Avarage time for patients to stay in hospital was 3 days (from 
2 to 7 days). First follow up of patients was seen between 4 
to 8 weeks. Patients who were permitted began partial weight 
bearing (with crutches or with assistance) avaragely for 5 week 
(range from 4 to 8 weeks). The avarage time for final follow 
up and admition in hospital for removing the implants was 9 
months (range 3 - 17 month). According to the scoring criteria 
for TEN by Flynn et al. the results are listed in Table 1.

According to our study, in group of satisfactory results from 
29 patiets 17 patients had some degree of irritation of soft tis-
sies caused by ends of nails; 7 patients had varus deformation of 
about 10 degrees and 5 patients resulted in shortening of femur 
from 1 to 2 cm. All the patients with soft tissue irritations were 
in the group which did not have „end cups“ on the nails – 18 % 
(17 patients from 94). No one had same complaint in group of 
25 patients with insertion of nails „end cups“. 

 In group of poor results two patients had significant pain 
caused by ends of nails and they had procedure of removal of 
the impants before usual time - 3 months after the operation.

 One patient with poor result was 14 year old boy who re-
ceived femoral fracture (type B1) after traffic accident with 
weight of 55 kg. During the operation we inserted two 4 mm 
diameter elastic nails with appropriate technique . Immediately 
after operation X-ray showed satisfactory position of fracture 
(around 10 degrees of varus deformation). On follow up after 7 
weeks of discharging from hospital we discovered varus angula-
tion of nearly 20 degrees on X-ray. On this visit X-ray showed 
satisfactory healing and we allowed patient partial weight bear-
ing with crutches for 2 weeks. We saw this patient 1 year after op-
eration and there was varus angulation on x-ray again of about 20 
degrees. Patients‘ gate pattern was changed and we offered him to 
continue some phisiotherapy procedures. We discussed this compli-
cation with patient and his parents and offered them to do corrective 
osteotomy but they denied futher treatment and after one year we 
removed the nails. Patient currently continues doing active sports. 
Below are two x-rays of this patient on picture 1 and 2. 

COMPLICATIONS OF TREATMENT BY TITANIUM ELASTIC 
INTRAMEDULLARY NAILS IN CHILDREN WITH FEMORAL SHAFT FRACTURES

Bajelidze G., Beruashvili Z., Bajelidze L., Zimlitski M. 

David Tvildiani Medical University, Tbilisi, Georgia
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Let’s mention that this patient was one of the five overweight 
patients. Second patient’s weight was 55kg, third patient‘s weight-
ed - 61 kg, fourth patient‘s weight - 56 kg and the fifth patient‘s 
weight - 58 kg. For three patients also two 4 mm diameter elastic 
nails were used and for fifth patient (with weight - 58 kg) was used 

3 elastic nails - 4mm diameter - additional third nail was inserted 
from lateral side for correction of varus defformation of femur. All 
four patients had type A3 fractures. For all 4 overweight patients 
the results were excellent. Below are shown pre-op. and post-op. 
x-Ray’s of some of the these owerweight children. 

Table 1. TEN outcome scoring
Excellent results Satisfactory results Poor results

Leg length inequality <1.0 cm <2.0 cm >2.0 cm
Malaligment 5 degrees 10 degrees >10 degrees

Pain non non present

Complication non minor and resolved major complication and/or lasting 
morbidity

Patients results (n=119) 87 29 3

  Pic. 1. 14 year old boy’s x-ray after 7 weeks of operation Pic. 2. X-ray after 1 year of follow up of same patient

 Pic. 3-4. Patient #1. 14 year old girls’s x-ray after fracture 
(patient’s weight is 61 kg) 

Pic. 5-6. Patient #1. X-ray of same patient after operation

  

Pic. 7-8. Patient#2. X-rays of 14 years boy with femoral shaft transverse fracture (type A3) with weight 55 kg before and after oparation
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Pic. 9-10. Patient#3: X-rays of 15 years boy with femoral 
shaft transverse fracture (type A3) with weight 58 kg before and 
after oparation

There was not a single case of early or late infection and no 
case of nonunion or delayed union in our series.

 There are several articles which are focusing on complica-
tions of treatment by TEN:

In January 2018 Rapp. M. and colleagues [19] published pa-
per where they analised results of treatment of femoral shaft 
fractures in overweight children (ower 50 kg). From 12 patient 
(with insertion of two elastic nail) 7 patiens had some short-
ening or instability of the fractures and they underwent second 
surgery. In the subgoup of 11 patients in whom third nail was 
inserted for more stability only one had poor outcome.

 John M. Flynn et al. [11] analyzed 58 patients with treatment 
by TEN and showed that results were excellent or satisfactory in 
57 of the 58 cases. In our study, we had almost the same amount 
of success - from 119 patients only 3 had poor outcomes. In 
another study [5] Flynn JM, Luedtke L, Ganley TJ, et al showed 
that from 50 cases the most common complication was irritation 
at the nail insertion site - 18 %. In our study 17 patient from total 
119 (14%) had the same complaints. 

 Saikat Sarkar et al. [21] analyzed results of 70 patients and 
mentioned, that 14 patients out of 70 (20 %) had pain on the site 
of nail entry. For this reason 4 nails were removed. There was 
varus angulation in 4 cases out of 70 (5.71%), which did not 
require further treatment. They concluded that most of the com-
plications were surgical technique related and pain at the nail 
entry site could be avoided by insertion of end cups. In our study 
not a single patient from 25 patients with insertion of end cups 
had any irritation or pain before performing the second surgery 
for removing the implants. 

 Windolf M. and colleagues [28] studied nail migration after end 
cups insertion in 15 artificial and 4 cadaveric femurs by creation 
and fixation of oblique patter of fracture. They concluded that risk 
of elastic nail migration can be reduced by using of end cups. 

 Salonen A and et al. [22] in their study reported 9 postopera-
tive complications out of 32 patients, which include nail promi-
nence and instability. They concluded that short cutting of nail 
ends and proper diameter of nails can avoid these complications. 

 Unni G. Narayanan et al. [27] had reported 41 cases of pain 
or irritation by nail out of 77 patients; malunion in 8 cases, 
loss of reduction in 5 cases and refractures in 2 patients. They 
mentioned that most of the complications were minor and most 
are potentially avoidable. They recommended that nail ends be 
trimmed short and advanced so as to lie near metaphyseal corti-
ces. During analysis of X-ray-s we mentioned, that almost all of 

our patients, which had irritation and pain on nail insertion site, 
had preferably long ends above the entry point in the bone and 
we concluded, that if we cut nail ends preferably shorter or use 
end cups - we will resolve this complication. 

 Ernest L. Sink et al. [4] listed complications of TEN with 
different types of fractures. The complication rate for transverse 
fractures was 50% and 2 from 24 patients underwent surgery to 
resolve the complications. In group of unstable fractures (com-
minuted and long oblique fractures) rate of complications was 
80% and 6 patients needed unplanned surgeries out of 15 pa-
tients. They concluded that for the long oblique and comminuted 
fractures it is better to consider other surgical techniques rather 
than TES’s. In our study we had 29 patient with type 2A oblique 
fractures (including long oblique fractures), but we had no major 
complications in this group. 

 In 2018 Reddy A and colleagues [20] analyzed 30 patients 
with close femoral shaft fractures treated with TEN. To assess 
the results they used Flynn criteria. 80% of patients whose 
weights were over 40 kg had satisfactory or poor results. Du-
ration of surgery was 45 to 150 minutes and 57% of patients 
required open surgery. They had one major and 5 minor com-
plication. They concluded that weight over the 40 kg is one of 
the factors, which can raise risk of complications. In our study 
we had 7 patients with weight between 40 to 50 kg and 4 of 
them had excellent results, 3 of them - satisfactory results (two 
patients about 10 degrees of varus deformation and one with irri-
tation of nail end). 114 patients in our study had close reduction 
and only 5 patients out of 119 (0.04%) required open reduction. 

Conclusion. Although there are some complications of TENs, 
listed in literature, with appropriate surgical technique, there are 
minimal and not important complications of these methods and 
majority of them can be avoided with right surgical techniques 
(For example by using of end cups for the nails) by experienced 
surgical team. This technique successfully can be used in heavy 
children (from 40 to 50 kg) and even in children more than 50 kg 
with fracture type A3. Stabilization by TEN is excellent method 
of treatment of first choice for children diaphyseal fractures.  
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SUMMARY

COMPLICATIONS OF TREATMENT BY TITANIUM 
ELASTIC INTRAMEDULLARY NAILS IN CHILDREN 
WITH FEMORAL SHAFT FRACTURES

Bajelidze G., Beruashvili Z., Bajelidze L., Zimlitski M. 

David Tvildiani Medical University, Tbilisi, Georgia

 Treatment of pediatric femoral shaft fractures is actual sub-
ject of modern traumatology, because of high frequency and dif-
ferent types of treatment. Nowadays Osteosynthesis by Titanium 
Elastic intramedullary nails (TEN) is the most popular method 
of treatment for pediatric shaft fractures. As an other methods of 
treatment Osteosynthesis by TEN also has some complications.

 In our study we analyzed 119 patients 2 to 15 years of age 
with pediatric femoral shaft fractures who underwent opera-
tive treatment by TEN. According to Flynn’s scoring criteria for 
TEN our patients had in 87 cases (73 %) excellent result, in 29 
cases (24%) - satisfactory results and in 3 cases (3%) - poor 
results. For patients with satisfactory and poor outcome (total 32 
patients) the main problem was different degree pain and irrita-
tion of soft tissues from nail ends. No one patients had the same 
problem in who was inserted nail “end cup” (total 25 patients). 
Average operation duration was 50 minutes (from 25 to 100) and 
in only 5 cases from 119 (4%) was needed open reduction for 
fracture. Avarage hospital stay for patients was 3 days (from 2 
to 7 days). Patients were permitted begin partial weight bearing 
avarage for 5 week (range from 4 to 8 weeks). We had no one 
case of infection complication and non or delaied union. 

 We concluded that with opetration by TEN the coplications is 
mainly minor and don’t affects general outcome of treatment for 
this particullar kind of fracture. the majority of complications 
are surgery techniques related and can be avoided by using of 
end cups for the nails. This technique successfully can be used 
in heavy children (from 40 to 50 kg) and even in children more 
than 50 kg with fracture type A3. Osteosynthesis by Titanium 
elanstin intramedullary nail is excellent method for theatment 
pediatric femoral diaphyseal fractures. 

Keywords: pediatric femoral fracture; titanium elastic intra-
medullary nail. 

РЕЗЮМЕ

ОСЛОЖНЕНИЯ ЛЕЧЕНИЯ ТИТАНОВЫМИ ЭЛА-
СТИЧНЫМИ ИНТРАМЕДУЛЛЯРНЫМИ СТЕРЖНЯ-
МИ ПЕРЕЛОМОВ БЕДРЕННОЙ КОСТИ У ДЕТЕЙ

Баджелидзе Г.Т., Беруашвили З.Г., Баджелидзе Л.Г., 
Зимлицкий М.Г.

Медицинский университет им. Д. Твилдиани, Тбилиси, Грузия

Лечение переломов бедренной кости у детей по сей 
день является актуальной проблемой современной трав-
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матологии ввиду множества послеоперационных ос-
ложнений. Остеосинтез титановым интрамедуллярным 
стержнем (TEN) является наиболее популярным методом 
лечения переломов диафиза у детей, однако часто отмеча-
ется ряд осложнений.

 В статье проанализированы результаты лечения 119 
пациентов в возрасте 2-15 лет с переломами бедренной 
кости, которым проведено оперативное лечение методом 
ТEN. Согласно оценке Флинна 87 (73%) пациентов имели 
превосходный результат, 29 (24%) - удовлетворительный и 3 
(3%) - плохой. У пациентов с удовлетворительным и плохим 
результатом (n=32) отмечалась боль и раздражение мягких 
тканей от кончиков стержня, однако указанные осложнения 
не выявлены ни у одного из 25 пациентов, которым была 
вставлена «концевая заклепка» стержня (“end cup”). Сред-
няя продолжительность операции составила 50 минут (25-
100 мин.), в 5 (4%) случаях из 119 потребовалось откры-
тое вправление перелома. Средняя продолжительность 
пребывания в стационаре составила 3 ​​дня (2-7 дней). 
Случаев инфекционного осложнения или несрастания не 
выявлено.

 Результаты проведенного исследования позволяют 
заключить, что осложнения при использовании TEN в 
основном незначительны и не влияют на общий резуль-
тат лечения, их можно избежать с использованием «кон-
цевых заклепок» стержня (“end cup”). Вышеописанный 
метод целесообразно использовать также при операциях 
детей с избыточным весом. 

reziume

titanis elastiuri intrameduluri ReroebiT 
barZayis diafizis motexilobebis mkurnalobis 
garTulebebi bavSvTa asakSi

g. bajeliZe, z. beruaSvili, l. bajeliZe, 
m. zimlicki

daviT tvildianis samedicino universiteti, 
Tbilisi, saqarTvelo

barZayis diafizis motexilobis mkurnaloba 
bavSvTa asakSi dRemde warmoadgens aqtualur 
sakiTxs Tanamedrove orTopedia-travmatolo-
giaSi, ganpirobebuli erTis mxvriv am paTolo-
giis sixSiriT da meores mxvriv mkurnalobis 
mravalferovani meTodebiT. dResdReobiT am pa-

Tologiis mkurnalobis yvelaze gavrcelebuli 
meTodia osteosinTezi titanis intrameduluri 
elastiuri ReroebiT. ise rogorc mkurnalobis 
sxva meTodebs, am meTodsac gaaCnia garkveuli 
garTulebebi. 
 warmodgenil statiaSi Cvens mier gaanali-

zebulia 2 dan 15 wlamde 119 pacientis monace-
mebi, romelTac aReniSneboda barZayis diafizis 
travmuli motexiloba da romelTac Cautarda 
operaciuli mkurnaloba zemoxsenebuli meTo-
diT. mkurnalobis gamosavlis “flinis” Se-
fasebis kriteriumis mixedviT 87  pacients (73%) 
aReniSna kargi Sedegi, 29 pacients (24%) - damak-
mayofilebeli, xolo darCenil 3 pacients (3%) - 
aradamakmayofilebeli Sedegi.
im pacientebisgan, romelTac aReniSnaT damak-

mayofilebeli da cudi Sedegi (32 pacienti), pa-
cientTa naxevarze mets aReniSna tkivili da rbi-
li qsovilebis “iritacia”, rac gamowveuli iyo 
elastiuri Reroebis mokveTili kideebiT. aRniS-
nuli garTuleba ar aReniSna arcerT pacients (25 
pacienti), romelTa SemTxvevaSi operaciis dros 
gamoyenebul iyo e.w. “xufi” elastiuri Reroebis 
boloebisTvis. operaciis saSualo xangZlivoba 
Seadgenda 50 wuTs (25 wT-dan 100 wT-mde) da mxo-
lod 5 (4%) SemTxvevaSi 119 pacientidan saWiro 
gaxda motexilobis “Ria” repoziciis Catareba. 
pacientebis saSualo dayovneba klinikaSi Sead-
gina 3 sawol-dRes (2-dan 7  dRemde). pacientebs 
kiduris nawilobrivi datvirTvis neba miecaT mo-
texilobidan saSualod 5 kviris Semdeg (4-dan 8 
kviris farglebSi). ar aRiniSna infeqciuri gar-
Tulebis, Seuxorceblobis da Sexorcebis dagvi-
anebis arc erTi SemTxveva.
kvlevis Sedegebma aCvena titanis elastiuri in-

trameduluri ReroebiT operaciuli mkurnalo-
bis dadebiTi efeqti. garTulebaTa ricxvi mci-
re iyo da mniSvnelovani gavlena ver moaxdina 
paTologiis saboloo gamosavalze. garTule-
baTa didi nawili Tavidan acilebul iqna swo-
ri qirurgiuli teqnikis gamoyenebiT, maT Soris 
elastiuri Reroebis boloebisTvis e. w. “xufis” 
gamoyenebiT. aRniSnuli meTodis gamoyeneba aseve 
warmatebiT gamoiyeneba didi wonis bavSvebSi (40-
dan 50 kg-mde) da aseve zogierT SemTxvevaSi (igu-
lisxmeba A3 tipis motexilobebi) ufro mZime 
- 50 kg-ze meti wonis pacientebSi. 
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ON THE ISSUE OF NECESSITY TO PERFORM THE DR-70 IMMUNOASSAY PRIOR 
TO PROSTATE BIOPSY IN PATIENTS WITH HIGH PROSTATE SPECIFIC ANTIGEN LEVEL 

AND ITS EFFICACY IN PREDICTING THE BIOPSY RESULTS

 Ediz C., Akan S., Temel CM., Tavukcu HH., Yilmaz O.  

Sultan Abdulhamid Han Education and Research Hospital, Department of Urology, Istanbul, Turkey

Prostate cancer (PCa) is the most seen cancer type on the men 
above 70 years of age [3]. One of the markers of PCa is serum 
prostate specific antigen (PSA) level. Although PSA level is or-
gan specific, but it is not cancer specific. PCa is possible tumour 
in all PSA levels. Therefore, there is no consensus on PSA cutoff 
level yet. The possibility of high PSA levels due to many causes 
(infection, catheterization, digital rectal examination etc.) out-
side of cancer makes it difficult to perform a good cancer screen-
ing. 4 ng / ml, which is considered to be a threshold value of 
PSA, has been replaced by 2.5 ng/mL for the last few years [18]. 
But Ross et al. have reported that a cut-off of 1.5 ng/mL should 
be used in the decision of prostate biopsy. So management of 
borderline PSA is not straightforward [20]. For patients with 
high PSA levels or patients that have a significant finding on 
digital rectal examination (DRE), a transrectal ultrasonography-
guided prostate biopsy should be applied according to National 
Comprehensive Cancer Network (NCCN) and European Asso-
ciation of Urology (EAU) guidelines [6,17]. 

The morbidity and high cost associated with TRUS guided 
prostate biopsy is great importance to both patients and clini-
cians alike [12,16]. New biological markers such as Progensa-
PCA3 and SelectMDX DRE urine tests, the serum 4Kscore 
and Prostate Health Index (PHI) have been evaluated due to 
insufficient PSA level in prostate biopsy decision. It is clear 
that these tests shown to add sensitivity and specificity on top 
of PSA, potentially avoiding unnecessary biopsies or lowering 
over-diagnosis and are reduced the high cost of biopsy in health 
management [4,26,27].

An association between malignancy and the coagulation sys-
tem was reported by Trousseau more than a century ago [25]. 
Fibrin and fibrin degradation products (FDP) have been inves-
tigated for many years in oncological researchs. In malignancy 
tissue, fibrin is a component of the connective tissue stroma. But 
fibrinogen is more widely located in the connective tissue [9]. 
The studies in the literature that support the increase of hemo-
static abnormalities in cancer cases. Overt or subclinical intra-
vascular coagulation usually occurs in patients with malignancy 
[19] and this is closely related to the fibrinolysis process. The 
increased FDP level due to fibrinolysis in patients with malig-
nancy is the most common hematological abnormality [23]. 
These FDP products are important due to the fibrinogen act as 
pathogenetic connecting links for development and spread of 
malignant tumors on the initial phase of haematogenic metasta-
sis particularly [14].

Polyclonal antibody DR-70 as a tumor marker is an ELISA-
based laboratory test with high specificity and sensitivity to 
measure fibrin and FDP in the blood, even in the early stages of 
cancer. American FDA and European CE is an approved DR-70 
immunoassay. It is not an organ-specific marker. DR-70 levels 
were found to be increased in 13 different tumors [28]. Unlike 
other tests, DR-70 immunoassay evaluates all fibrin and FDPs 
including X, Y, D, E, D-dimer particles.

In studies on the DR-70 immunoassay in genitourinary tu-
mors, results related to bladder and prostate cancer have been 
published [21,24,28]. However, there is no information using of 

this test prior to prostate biopsy in these studies. Therefore, its 
contribution to PSA is not clear.

In this study, we aimed to discuss the contribution of the DR-
70 for the patients with high PSA level and which cutoff level of 
DR-70 must be taken into account the biopsy decision.

Material and methods. 453 cases were performed transrectal 
ultrasonography (TRUS) guided prostate biopsy due to border-
line or high PSA level or significant DRE findings in our clinic 
between January 2016 and March 2018 were evaluated. 93 cases 
whose data were reached taken into the study. 

The inclusion criteria of the patients were; To have applied 
to the general surgery department within the last 3 months and 
to be measured as a DR-70 level screening test, to have a bor-
derline or high PSA level. Patients with diagnosed a diesease of 
coagulopathies or urinary tract infections, patients who have had 
surgery in the past year or patients who were used anti-androgen 
and 5-alfa reductase inhibitory treatment and patients with inad-
equate data were also excluded from the study.

Factors that could increase the level of DR-70 were evalu-
ated. Patients with a known malignancy were not included in 
the study. All patients were questioned for possible colorectal 
cancer. The patient who had constipation, rectal bleeding, etc. 
was not included in the study.

The study was designed as a prospective observational cohort 
study. The study was conducted among 56 patients with benign 
(Group 1 or G1) and 37 patients of malignant (Group 2 or G2) 
biopsy result. The patient’s medical records were recorded. Pa-
tients age, grading and findings of digital rectal examination, 
prostate volume (PV) which was calculated with the ellipse 
method (length X depth X width X π X 1/6) by TRUS, total PSA 
(tPSA) and free PSA level (fPSA), rate of percentage of free 
to total prostate specific antigen (f/tPSA), PSA density (PSAD) 
which was analysed as total PSA (ng/mL) divided by prostate 
volume (ml) and DR-70 level, number of received cores and pa-
thology results were recorded for both of biopsy. 

The fibrin degradation products were quantitatively evalueated 
using DR-70 kits (AMDL, Inc., Tustion, CA, USA). The blood 
samples were stored in siliconized vacutainers with gel serum 
separators (SST vacutainer). Centrifugation of the samples was 
performed for 30 min–4 h after venipuncture [28]. All samples 
were kept frozen at −80°C until assay. During the immunoassay, 
the immobilized rabbit anti-DR-70 (FDP) polyclonal antibodies 
and horseradish peroxidase-conjugated polyclonal anti-human 
fibrinogen antibodies were used. The serum levels of FDP were 
determined by interpolating the absorbance at 450 nm from the 
provided standard curve [2].

One day before the procodure, oral administration of 500-mg 
levofloxacin and 400-mg etodolac was started and it was contin-
ued after the biopsy. The day of biopsy a rectal enema (250 mL) 
was performed before the biopsy. The biopsy was performed 
while the patient was in the left lateral position with the thighs 
flexed. The procedure was performed under the guidance of ul-
trasound device with a 7.5 mHz biplanar probe.

The biopsy was performed on an outpatient basis in a room 
equipped with all material necessary for emergency interven-
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tion. Sedation and anesthesia were not achieved. 10 minutes be-
fore the procedure, periprostatic nerve blockade was performed 
in addition to perianal intrarectal lidocain gel. Injections were 
delivered at the angle between the seminal vesicle and prostate 
on each side using 5 cc of 2% lidocain. The biopsies were per-
formed by multiple experienced urologists. In initial biopsy, 
standard 12 (both lateral and medial biopsies from the base, me-
dial and apex on the right and left side of the prostatic peripheral 
zone) core prostate biopsy was performed.

Statistical analyses were performed using SPSS Statistics 
22.0 software (SPSS Inc., Chicago, IL, USA) and Microsoft 
excel computer programs. The normality hypothesis was tested 
using the Kolmogorov-Smirnov test during data analysis. De-
scriptive levels are presented as medians and minimum/maxi-
mum for other than normally distributed. Mann-Whitney U test 
was applied for mean difference comparison between G1 and 
G2. Chi-Square was used to assessment difference comparison 
between gleason score of PCa and DR-70 level. Spearman’s rho 
was used to analyze the linear relationship between DR-70 lev-
el and gleason score of PCa. Receiver operating characteristic 
(ROC) curves were used to quantify the predictive accuracy of 
the logistic models. The diagnostic significances of tPSA, fPSA, 
f/tPSA, PSAD and DR-70 levels on biopsy result was evaluated 
by ROC curve. We constructed ROC curves by plotting sensi-
tivity against 1 – specificity. Two-tailed levels of P<.05 were 
considered statistically significant.

Results and their discussion. The median age of patients in 
G1 and G2 was 62.52 and 68.22 years, respectively. The mean 
PV in G1 and G2 were 52.16 and 39.6 mL, respectively. The 
mean tPSA, fPSA, f/tPSA rate, PSAD and DR-70 levels in G1 
and G2 were found as 7.19 and 18.74 ng/mL, 1.6 and 3.84 ng/
mL, 0.21 and 0.18, 0.14 and 0.48 ng/mL/cc and 0.44 and 0.5 µg/
mL, respectively (Table). The mean DR-70 levels according to 
gleason score of PCa (3+3, 3+4, 4+3, 4+5 and 5+5) were 0.42, 
0.59, 0.71, 0.43 and 1.43 µg/mL, respectively.

The mean age of the patients in G2 was statistically signifi-
cantly higher than G1 (p=.001). The mean PV of the patients 
in G2 was statistically significantly lower than G1 (p=.001). 
There was no statistically significant difference on tPSA, fPSA 
and f/tPSA levels between G1 and G2 (p=.12, p=.32 and p=.10, 
respectively). The mean PSAD of the patients in G2 was sta-
tistically significantly higher than G1 (p=.001). There was no 
statistically significant difference on DR-70 levels between G1 
and G2 (p=.38) and on DR-70 levels according to gleason score 
of PCa in G2 (p=.51). In Spearman’s rho correlation analysis, 

there was no statistically significant relationships between DR-
70 levels and pathology results in G2 (p=.24). ROC curve of 
tPSA, fPSA, f/tPSA, PSAD and DR-70 levels were evaluated. 
ROC curve of PSAD shows a fair discriminant power with 
AUC = 0.71 (95% CI: 0.607–0.828) for differentiation between 
PCa and benign tissue in prostate biopsy with moderate specific-
ity and high sensitivity (62.5% and 75.7%, resp., cut-off level: 
0.1377 ng/mL) (Fig.).

Fig. ROC curve of PSAD shows a fair discriminant power 
with AUC = 0.71 (95% CI: 0.607–0.828) for differentiation be-
tween PCa and benign tissue in prostate biopsy with moderate 
specificity and high sensitivity (62.5% and 75.7%, resp., cut-off 
level: 0.1377 ng/mL)

Prostate cancer is the second most commonly diagnosed can-
cer in men [13]. One of the most important indicators at diagno-
sis is serum PSA level. Besides high PSA level, findings such as 
nodule existence in prostate tissue during DRE, asymmetry, and 
palpable induration of the prostate affect biopsy decision. While 
cut-off level of PSA level is contradictive, the leading factor of 
prostate biopsy decision. 

In our study, The mean age of the patients in G2 was higher 
than G1, and it complies with literature. The main parameter 
for deciding prostate biopsy is tPSA and trustful used in daily 
practice. PSA has an admissible sensitivity for prostate cancer 

Table. The results of parameters performed before prostate biopsy 
and the statistical evaluation of the measurements between in two groups

Variables Group 1
Median (Min.-Max.)

Group 2
Median (Min.-Max.)

p
value

Age (years) 62.52 (50-78) 68.22 (56-80) .001*
Prostate Volume (ml) 52.16 (20-90) 39.6 (10-120) .001*

tPSA(ng/mL) 7.19 (1.04-24.5) 18.74 (0.81-100) .12

fPSA(ng/mL) 1.6 (0.15-12.6) 3.84 (0.01-30) .32

f/tPSA 0.21 (0.04-0.5) 0.18 (0.01-0.33) .10

PSAD (ng/mL/cc) 0.14 (0.02-0.46) 0.48 (0.04-2.78) .001*

DR-70 (µg/mL) 0.44 (0.13-2.01) 0.48 (0.17-1.74) .38
*: p<.05

tPSA - Total Prostate-Specific Antigen, fPSA - Free Prostate-Specific Antigen, f/tPSA - Free/Total Prostate-Specific Antigen, 
PSAD - Prostate-Specific Antigen Density, DR-70: an ELISA based kit for evaluating of fibrin degradation products
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with 4 ng/mL cut-off level [7]. Catalona et al. was reported that 
it was stated that PSA cut-off level must be 2,5ng/mL, especially 
for young patients [8]. In an another study Arcangeli et al. found 
that PCa can be missed approximately at the rate of 20-30% 
when PSA cut-off level 4 ng/mL was used [1]. In our study, the 
cut-off level of tPSA was preferd as 2.5 ng/mL. Only 2 (5.4%) 
of the 37 patients with PCa had a tPSA level under 2.5 ng/mL 
in G2. This is parallel to discussions on cut-off levels issue, and 
it shows prostate cancer diagnosis can be missed on low tPSA 
levels. Being between 4-10 ng/mL of PSA level is called grey 
zone. Because high level of negative results gained on biopsies 
on the patients with grey zone PSA levels, in the course of time 
new parameters such as fPSA, f/tPSA rate, PSAD and PSA ve-
locity are started to be evaluated. Braver et al. was reported that 
patients in the grey zone can be diagnosed prostate cancer with 
95% rate when the f/tPSA threshold level is considered 25%. 
Thus, 20% of the patients can be saved from the unnecessary 
biopsy [5]. Seamen et al. and Kotb et al. were reported if PSAD 
threshold level is taken as 0,15ng/mL/cc, there can be an im-
provement in detecting prostate cancer [15,22]. In our study, 
the mean tPSA level was 7.19 and 18.74 ng/mL ng/mL in G1 
and G2, respectively and conformed the grey zone in G1. In this 
zone, tPSA level is not enough to evalutaion for patients, param-
eters such as fPSA, f/tPSA rate and PSAD should be examined. 
Detecting f/tPSA rate as 0.21 in G1, considering Braver et al.’s 
study, it supports our results’ accuracy and reliability. Also in 
our study, PSAD was 0.14 and 0.48 ng/mL/cc in G1 and G2, re-
spectively and when threshold level was considered as 0.15 ng/
mL/cc, this outcome in benign patients support the importance 
of evaluating PSAD. This result support the Seaman and Kobt 
et al.’s study [15,22] regarding PSAD. Biological markers such 
as tPSA, fPSA, f/tPSA and PSAD are valuable for prediction 
of PCa. However, in our study, the most valuable marker was 
PSAD. As the cutoff level 0.13 ng/mL/cc can be used in benign 
/ malignant tissue differentiation. Evaluation of PSAD as a sup-
port to tPSA will usually give enough results. As we reported in 
our study, we recommend the use of PSAD and tPSA together 
without any further investigation.

Prostate volume is another effective factor in predicting of 
PCa. Erdogan et al. have reported that PV was a significantly 
better indicator of PCa than PSAD and f/t PSA [11]. Demura et 
al. have shown that PV is associated with a decrease in size and 
detectability of cancer lesions and 50 mL is a cutoff for that [10]. 
In our study, the mean PV was 39.6 mL and lower volumes of 
prostate tissue is more associated with PCa than higher PVs. In 
contrast to the study by Erdogan et al., in our study, PSAD was 
found to be a more meaningful parameter in the diagnosis of 
PCa. We recommend that the biopsy decision should be made 
more easily in patients with low PV (<50 mL).

Fibrin and fibrin degradation products are molecules that 
have proven effective in cancer tissue. Cutoff level of DR-70 
in healthy population is 0.5 µg/mL (0.2–0.8) [29]. In our study, 
DR-70 levels in both groups were 0.44 and 0.5 µg/mL, respec-
tively, and were not different from the normal population. The 
DR-70 level was found to be higher in G2, even if it was not 
statistically significant. However, its effectiveness in the urinary 
system is weaker than other systems. Unfortunately, there is no 
contribution in the diagnosis of PCa. It can not distinguish PCa 
tissue from normal tissue and does not correlate with cellular 
grade increase in PCa tissue. Therefore, there is no need for ad-
ditional evaluation before prostate biopsy. Considering that PCa 
is more common after 70 years of age, it can give an idea of 
another concurrent malignancy. 

The most successful parameter for prostate cancer predic-
tion was determined as tPSA and PSAD. We recommend that 
PSAD be considered in the biopsy decision. The threshold value 
of 0.13 has high sensitivity and specificity for biopsy decision. 
The DR-70 does not contribute to this decision, and its use in 
prostate cancer has no clinically significant benefit.

This study contains several limitations. The low number of 
patients in the cohort and the DR-70 level not being evaluated 
simultaneously with the prostate biopsy are the limitations of 
the study.

Conclusions. Before the prostate biopsy, tPSA, fPSA and f/
tPSA rate should be routinely evaluated in the patients with sus-
picion of PCa. Contrary to literature and guidelines, cutoff level 
of PSAD as 0.13 ng/mL/cc should be kept in mind and accord-
ingly, a biopsy decision should be made. We think that DR-70 
is no needed for additional evaluation before prostate biopsy. In 
the future, we think that the DR-70 level should be investigated 
with larger patient series molecularly in prostate tissue.
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SUMMARY

ON THE ISSUE OF NECESSITY TO PERFORM THE DR-
70 IMMUNOASSAY PRIOR TO PROSTATE BIOPSY IN 
PATIENTS WITH HIGH PROSTATE SPECIFIC ANTI-
GEN LEVEL AND ITS EFFICACY IN PREDICTING THE 
BIOPSY RESULTS

Ediz C., Akan S., Temel CM., Tavukcu HH., Yilmaz O.  

Sultan Abdulhamid Han Education and Research Hospital, De-
partment of Urology, Istanbul, Turkey

The aim is to discuss the contribution of the DR-70 for the 
patients with high PSA level and which cutofflevel of DR-70 
must be consideredthe biopsy decision.

93 patients with high prostate specific antigen level were 
enrolled into the study. Before the prostate biopsy, total PSA 
(tPSA), free PSA (fPSA), free/total PSA rate (f/tPSA), PSA den-
sity (PSAD) and DR-70 levels were recorded. The patients were 
divided into two groups according to the pathological outcome 
of benign (G1) or malignant (G2). G1 and G2 were compared 
with Mann-Whitney U test, Spearman’s rho and ROC curve for 
analysis. The significance level is taken as .05 for all tests.

The median age of patients in G1 and G2 was 62.52 and 68.22 
years, respectively. The mean PV in G1 and G2 were 52.16 and 
39.6 mL, respectively. The mean tPSA, PSAD and DR-70 levels 
in G1 and G2 were found as 7.19 and 18.74 ng/mL, 0.14 and 
0.48 ng/mL/cc and 0.44 and 0.5 µg/mL, respectively. 

The mean age of the patients in G2 was statistically signifi-
cantly higher than G1 (p=.001).The mean PV of the patients in 
G2 was statistically significantly lower than G1 (p=.001).The 
mean PSAD of the patients in G2 was statistically significantly 
higher than G1 (p=.001). There was no statistically significant 
difference on DR-70 levelsbetween G1 and G2 (p=.38). In 
Spearman’s rhocorrelationanalysis, there was nostatistically 
significant relationships between DR-70 levels and pathology 
results in G2 (p=.24). ROC curve of tPSA, fPSA, f/tPSA, PSAD 
and DR-70 levelswere evaluated. ROC curve of PSAD shows a 
fair discriminant power with AUC = 0.71 (95% CI: 0.607–0.828) 
for differentiation between PCa and benign tissue in prostate bi-
opsy with moderate specificity and high sensitivity (62.5% and 
75.7%, resp., cut-off level: 0.1377 ng/mL). 
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Contrary to literature and guidelines, cutoff level of PSAD as 
0.13ng/mL/cc should be kept in mind and accordingly, a biopsy 
decision should be made. We think that DR-70 is no needed for 
additional evaluation before prostate biopsy.

Keywords: DR-70, PSA, prostate biopsy, prostate cancer, 
PSA density.

РЕЗЮМЕ

ИММУНОФЕРМЕНТНЫЙ АНАЛИЗ DR-70 И БИОП-
СИЯ ПРЕДСТАТЕЛЬНОЙ ЖЕЛЕЗЫ: НЕОБХОДИ-
МОСТЬ ИММУНОФЕРМЕНТНОГО АНАЛИЗА  DR-70 
ПЕРЕД БИОПСИЕЙ ПРЕДСТАТЕЛЬНОЙ ЖЕЛЕЗЫ 
У ПАЦИЕНТОВ С ВЫСОКИМ УРОВНЕМ ПРОСТА-
ТИЧЕСКОГО СПЕЦИФИЧЕСКОГО АНТИГЕНА И 
ЕГО ЭФФЕКТИВНОСТЬ В ПРОГНОЗИРОВАНИИ РЕ-
ЗУЛЬТАТА БИОПСИИ

Эдиз Дж., Акан С., Темел Дж.М., Тавукджу Х.Х., Йилмаз О.

Образовательный и исследовательский госпиталь им. 
Султана Абдулхамида, департамент урологии, Стамбул, 
Турция

Цель исследования - определить эффективность иммуно-
ферментного анализа DR-70 для мониторинга пациентов с 
высоким уровнем простатспецифического антигена. 

В исследование включены 93 пациента с высоким уров-
нем простатспецифического антигена (PSA). Пациенты в 
зависимости от характера опухоли разделены на две груп-
пы: доброкачественная (G1 - первая группа - 56 пациентов) 
и злокачественная (G2 - вторая группа – 37 пациентов).  
Средний возраст пациентов в группах G1 и G2 составил 
62,52 и 68,22 года, соответственно и статистически значимо 
был выше в группе G2 (p=.001). Перед биопсией простаты 
определены  общий PSA  (tPSA), свободный уровень PSA 
(fPSA), уровень свободного/общего PSA (f/tPSA), плотность 
PSA (PSAD), объем простаты ���������������������������(PV)����������������������� и уровень DR-70. Пока-
затели пациентов групп G1 и G2 сравнивались по следую-
щим критериям: U-критерий Манна-Уитни, коэффициент 
ранговой корреляции Спирмена и ROC-кривая. 

Исследованы факторы, повышающие уровень DR-70. 
Средние значения PV в G1 и G2 составили 52,16 и 39,6 mL, 
соответственно. Средние уровни tPSA, PSAD и DR-70 со-
ставили 7,19 и 18,74 ng/mL, 0,14 и 0,48 ng/mL/cc и 0.44 и 
0.5 µg/mL, соответственно. Средняя PV пациентов в груп-
пе G2 была статистически значимо ниже, чем в группе 
G1 (p=.001); средняя PSAD статистически значимо выше 
(p=.001). Статистически значимой разницы в уровнях DR-70 
в G1 и G2 не выявлено (p=.38). Корреляционный анализ 
Спирмена статистически значимых взаимосвязей между 
уровнем DR-70 и патологией в группе G2 (p=.24) не 
выявил. Изучены ROC кривая уровней tPSA, fPSA, f/tPSA, 
PSAD и DR-70. В результате проведенного исследования, в 
противоположность данным научной литературы, установ-

лено, что биопсию следует проводить при минимальном 
уровне PSAD 0.13ng/mL/cc и нет необходимости опреде-
лять показатели DR-70.

reziume

DR-70-is imunofermentuli analizi da winamde-
bare jirkvlis biofsia: DR-70 imunofermentuli 
analizis aucilebloba winamdebare jirkvlis 
biofsiis win pacientebSi prostatis specifikuri 
antigenis maRali doniT da misi efeqturoba 
biofsiis Sedegis prognozirebaSi

j.edizi,  s.akani,  j.temeli, x.tavukju, o.ilmazi

sulTan abdulxamidis sax. saganmanaTleblo da 
kvleviTi hospitali, stambuli, TurqeTi

kvlevis mizans warmoadgenda DR-70-is imuno-
fermentuli analizis efeqturobis gansazRvra 
prostatis specifikuri antigenis (PSA) maRali 
donis pacientebis monitoringisaTvis.
kvlevaSi CarTuli iyo 93 pacienti PSA-s maRa-

li doniT. prostatis biofsiis win ganisazRvra 
PSA-s saerTo done (tPSA), Tavisufali done (fPSA), 
Tavisufali/saerTo done (f/tPSA), PSA-s simkvrive 
(PSAD), prostatis moculoba (PV) da DR-70 done.
simsivnuri procesis tipis gaTvaliswinebiT pa-

cientebi gayofili iyo 2 jgufad: keTilTvisebi-
ani (G1 - pirveli jgufi, n=56) da avTvisebiani (G2 
- meore jgufi, n=37). pacientebis saSualo asaki 
orive sakvlev jgufSi Seadgenda 62,52 da 68,22 ww., 
Sesabamisad, da statistikurad sarwmunod ufro 
maRali iyo G2 jgufSi (p=.001). gamokvleuli iyo 
faqtorebi, romlebic zemoqmedeben DR-70 doneze. 
PV saSualo maCvenebeli G1 da G2 jgufebSi Sead-
genda 52,16 da 39,6 ml, Sesabamisad; tPSA,  PSAD 
da DR-70 saSualo done – 7,19 da 18,74  ng/ml, 0.14  
da 0.48 ng/ml/cc, 0.44 da 0,5 µg/mL, Sesabamisad. PV-s 
saSualo maCvenebeli G2 jgufSi statistikurad 
sarwmunod dabali iyo G1 SedarebiT (p=.001). sa-
Sualo PSAD ki, piriqiT, sarwmunod ufro maRali 
(p=.001). statistikurad sarwmuno gansxvaveba 
DR-70 maCveneblebs Soris arc erT jgufSi ar 
gamovlinda (p=.38). spirmenis korelaciis analiz-
ma G2 jgufSi DR-70-is donesa da paTologias So-
ris statistikurad sarwmuno kavSiri ar gamoav-
lina (p=.24). Seswavlilia ROC-mrudebi tPSA, fPSA, 
f/tPSA, PSAD da DR-70. 
samecniero literaturaSi moyvanili minace-

mebis sapirispirod, Catarebuli kvlevis Sede-
gad dadgenilia, rom biofsiis Catareba 
saWiroa PSAD-is minimalur maCveneblis SemTx-
vevaSi (0.13ng/mL/cc), xolo DR-70 gansazRvra ar 
warmoadgens aucileblobas.
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The condition of organism of girls throughout their repro-
ductive years is constantly influenced by the dynamic fluctua-
tions of their hormonal background. The effect from influence 
of cyclic changes of hormonal secretion on all organ systems 
has been studied for a long time [1]. As a rule, researchers are 
interested in adaptation changes in the organism of girls engaged 
in a certain sport or having a high level of sports qualification, 
but data on the functional state of girls with low motor activity 
are practically non-existent. It must be noted, that today there is 
still ambiguity in scientific data regarding the nature of changes 
in women’s functional capabilities over the menstrual cycle 
[5,6,8,11,15–17], in particular, the adaptation reactions of the 
cardiovascular system (CVS) [2,3,14,18,23].

The study of the dynamics of the mechanisms of regulation 
of cardiac activity of girls with low motor activity (LMA) dur-
ing the ovarian-menstrual cycle (OMC) has a certain scientific-
theoretical and practical interest. On the one hand, the state of 
CVS can be considered as an indicator of the reserves of func-
tional capabilities, because it is the most sensitive to a variety 
of different factors [1, 2], and the level of activity and the ad-
equacy of CVS reactions, in particular, to physical activity, is 
determined by the state of control mechanisms of the autonomic 
nervous system, which is described by changes in the heart rate 
[2,3,14,22,25]. On the other hand, girls 17–22 years old with 
LMA are under the influence of more stable endocrine fluctua-
tions compared to sportswomen.

Objective – to study the dynamics of functional capabilities of 
girls of 17–22 years old with different vegetative status during 
the ovarian-menstrual cycle.

Material and methods. 28 girls took part in research – there 
were students of Faculty of Primary Education, Preschool Peda-
gogy and Psychology, whose physical activity was limited to one 
physical activity per week. Among many classifications of the 
menstrual cycle (MC) phases the most optimal is the classifica-
tion proposed by the Institute of Gerontology AMS of Ukraine, 
which consists in dividing the menstrual cycle into 5 phases: 
menstrual (I), postmenstrual (II), ovulatory (III), postovulatory 
(IV) and premenstrual (V), according to which the study was 
conducted. The menstrual cycle of girls was not violated for 3 
months, which made it possible to use the calendar method of 
phase determination by N.V. Svechnikova [5,9,17].

All research was conducted on the basis of the Department of 
Biology and Health Protection at the Laboratory of Age Physiol-
ogy of Sports of South Ukrainian National Pedagogical univer-
sity named after K.D. Ushinsky (Odessa) with observance of 
the basic bioethical provisions of the Convention of the Council 
of Europe on Human Rights and Biomedicine (04.04.1997), the 
Declaration of Helsinki of the World Medical Association on 
ethical principles of scientific medical research with the partici-
pation of human beings (1964-2008), as well as the Order of the 
Ministry of Health of Ukraine № 690 of 23.09.2009.

The following methods were used to achieve this goal: ques-
tioning, anthropo-physiometry, electrocardiography with the 
following definition of the variability of the heart rate by R.M. 
Baevsky [2,3], cycle ergometry, the calendar method for deter-
mining the phases of the menstrual cycle,, blood pressure mea-

surement of systolic, diastolic, pulse (ADs, ADD, PD), calcula-
tion of systolic and minute blood volume, statistical methods for 
processing research results.

Work on the cycle ergometer VED-12 was used as a muscle 
load according to D.N. Davidenko’s methodology [7], modern-
ized in our laboratory. Testing consisted in a smooth, continuous 
increase in load power from zero to heart rate (HFR) 150–155 
beats per minute, after which, according to the program the oper-
ating power was reduced to the initial level with the same speed.

Heart rate variability (HRV) was studied before cycle ergo-
metric loading (at rest), at the moment of reverse (at HFR=150–
155 beats per minute), at the end of work and at the 5th minute 
of recovery, sitting on the cycle ergometer. To assess HRV, a 
series of indicators characterizing the state of the autonomic ner-
vous system was determined: Мо (с), АМо (%), ∆Х (с). Based 
on these indicators, the indices were calculated on the proposed 
R. M. Baevsky [2], which are used to assess the regulation and 
adaptation of the cardiovascular system to physical activity – ac-
tivity of the humoral regulation channel (AHRC, c. u.), vegeta-
tive rhythm indicator (VRI, c. u.), vegetative equilibrium index 
(VEI, c. u.), indicator of the adequacy of regulatory processes 
(IARP, c. u.) and regulatory voltage index (RVI, c. u.).

Statistical processing of the results was carried out using the 
SPSS 16 application software. The obtained results are present-
ed in the form of M±m, where M is average and m is average 
error. To compare the dynamics of the indicators were used to 
determine the Wilcoxon criterion and the Mann-Whitney U-test. 
Reliable differences were considered to be differences at p<0.05. 

The work was done in accordance with the plan of research 
work of the Department of Biology and Health Protection of 
University named after K.D. Ushinsky «Systemic adaptation 
to physical and mental stress at certain stages of human onto-
genesis» (N state registration. 0109U000206), «Adaptation of 
children and young people to educational and physical activities 
(boys aged 17–21)”. (N state registration 0114U007158).

Results and their discussion. The physical development of 
the surveyed girls according to the mean group anthropo-physio-
metric data was in compliance with age and sex standards [5]. It 
is common knowledge, that women of reproductive age change 
the activity of the vegetative nervous system and the humoral 
regulatory channel during the menstrual cycle under the influ-
ence of estrogen and progestin concentration (gestogens) ac-
cordingly, parasympathetic and cholinergic influences predomi-
nate in the first half of the cycle, and sympathetic and adrenergic 
influences predominate in the second half [10,17,19,20,24]. In 
the state of relatively rested muscles, in each phase of MC, we 
determined the state of vegetative type of regulation (vagotony, 
normotonia, sympathicotonia) on the level of stress index. Other 
criterias, such as those integrated into the RVI calculation, had 
corresponding changes in RVI dynamics of fluctuations.

The first – vagotonic - type of regulation was observed in 
35.7–60.7% of girls. It was mostly manifested in postmenstrual 
(60.7%) and postovulatory (53.6%), the lowest – in premen-
strual (39.3%) and menstrual (35.7%) phases of MC. Eutonic 
type of influence included 7.1–35.7 % of the surveyed persons. 
This type of regulation was observed in a higher number of girls 
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in the premenstrual (35.7%), menstrual (32.2%) and ovulatory 
(32.2%) phases. The third type of regulation, sympathicotonic, 
indicated a reduction of adaptation possibilities in 21.4% of 
girls in the postmenstrual and ovulatory phases and in 32.1% 
in the menstrual phase, and 39.3% in the postovulatorial phase 
of OMC. 

To assess the peculiarities of vegetative regulation of the 
cardiovascular system of girls and its reactions to muscular ac-
tivity were tested in a closed cycle (with reversal) with dosed 
physical activity. The results of ergometry showed unreliable 
(p>0.05) higher efficiency, according to PWC170, in postmen-
strual (129.62±3.58 W) and premenstrual (133.52±3.37 W), and 
a little lower (p>0.05) – in ovulatory (127.08±4.17 W) and post-
ovulatory (127.34±3.18 W) phases of MC, which can demon-
strate the limiting role of menstruation and ovulation processes 
in the manifestation of functional capabilities [13,17]. However, 
the data obtained do not allow to fully assessing the degree of 
influence of vegetative regulation on the mechanisms of adapta-
tion to physical activity in different phases of OMC. To solve 
this problem, we have divided the general group into subgroups 
in accordance with the type of heart rate regulation defined in 
the menstrual phase of MC.

As the results of individual analysis of initial HRV data have 
shown, the girls with predominance of the vagotonic type of 
vegetative regulation showed higher physical performance on 
the background of low estrogen-progesterone concentration 
in menstrual (І) and premenstrual (V) and lower - on estrogen 
peaks - in ovulatory (III) and postovulatory (IV) phases of OMC 
(Fig. 1). It is unreliable (p>0.05) that the higher physical per-
formance of girls in phases I and V was followed by a signifi-
cant tension of regulatory mechanisms, which is confirmed by 
the higher tension of regulatory mechanisms (RVI) during the 
whole testing in comparison with other phases of MC.

Fig. 1. Dynamics RVI and PWC170 girls 17–22 years old with 
vagotonic type of heart rate regulation during the ovarian-men-
strual cycle (I–V phases of OMC) during closed cycle testing 
(with reverse). Note: * – there are significant differences be-
tween vagotonic and normotonic girls (р<0.05)

It must be noted that in the menstrual phase the recovery pro-
cesses were more intensive than in the premenstrual phase of 
MC and were characterized by the increased influence on the 
cardiac activity of the parasympathetic part of the autonomous 
nervous system, which indicates the resistance of girls of 17–22 
years old with a vagotonic type of heart rate regulation to physi-
cal activity and a higher potential reserve (increase of RVI val-
ues by 50.1% and 59.1%, correspondingly, in phase I and V). 
The low performance of the vagotonics in phases III and IV was 

determined, on the one hand, by a moderate level of regulation 
voltage before testing and on the other hand, by the high reac-
tive mobilization of adaptive reserves in the process of muscu-
lar work. At the same time, adaptation to the stress varying in 
a closed cycle was accompanied by more costly physiological 
mechanisms due to the activation of sympatho-adrenal system, 
which is indicated by the fixed values of cardiac rhythm at rest 
and at the end of the stress (increase in the values of RVI by 
23.2% and 58.3%, respectively, in phases III and IV).

The girls with normotonic type of ANS have performed a 
larger volume of work and accordingly, have demonstrated high 
values of PWC170, in menstrual (133,47±3,68 W) and ovulatory 
(135,2±8,4 W) and smaller – in postmenstrual (129,22±7,44 W) 
and postovulatory (126,45±7,18 W) phases of MC (Fig. 2) that 
testifies to significant adaptation reserves in the physiological 
stress phases, in spite of the established opinion [5,12,17,21].

The higher work capacity of normotonics in the menstrual 
phase, as compared to vagotonics, was accompanied by a higher 
tension of regulatory mechanisms (RVI) at rest (111.93±5.84 
c. u.), on the reverse of the load (1551.12±180.3 c. u.) and a low 
intensity of regenerative processes (196.62±35.24 c.  u.). The 
initial state of HRV of girls-normotonics in the ovulatory phase 
corresponded to the middle of the age norm (89.18±11.36 c. u.) 
and was characterized by a significant, but smaller reaction to 
the load in relation to the shifts in the menstrual phase (RVI on 
the reverse increased to 1088.2 c. u.). By the time of leaving the 
load RVI decreased to 883.95 c. u. and significantly decreased 
after 5 minutes of rest after work (to 94.8 c. u.), which indicates 
a more optimal level of functional capacity mobilization in this 
phase for the manifestation of general physical performance and 
preservation of homeostasis.

The decreased adaptive capacity, and consequently the 
PWC170, in the postmenstrual (129.22±7.44 W) and postovula-
tory (126.45±7.18 W) phases was accompanied by a high reac-
tive response (RVI 1838.08±196.41 c. u. and 1541.42±177.21 
c.  u., correspondingly) and slower processes of restitution 
(150.85±26.34 c. u. and 185.4±22.06 c. u., correspondingly).

Fig. 2. The dynamics of RVI and PWC170 girls of 17–22 years 
old with normotonic type of heart rate regulation during the 
ovarian-menstrual cycle (I–V phase of OMC) during the closed 
cycle testing (with reverse). Note: * – the significant differ-
ences between the data of nortotonic and sympathicotonic girls 
(р<0.05)

The examined persons with ANS sympathicotonic type in con-
trast to normotonics carried out muscle loading with better results 
in postmenstrual (129.39±5.69 W) and postovulatory (130.95±7.27 
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W) phases and with the worst results in menstrual (119.17±8.14 W) 
and ovulatory (121.94±6.48 W) phases of MC (Fig. 3). The same 
results were obtained by other researchers, who indicate a natural 
decrease in stress in these phases [5,11,13,17]. 

In fact, as in the postmenstrual (121.96±26.48 c. u.), as in the 
postovulatoriual (67.7±11.5  c.  u.) phases, the level of regula-
tion mechanisms tension at rest was reliably (p<0.05) lower, and 
its increase in the process of cycle ergometric test was charac-
terized by a smaller diapason in comparison with other phases 
(RVI in these phases was, respectively, on the reverse and at the 
end of the load 1334.88 c. u. and 1223.25 c. u.; 1105.88 c. u. and 
1085.86 c. u.). The recovery was also faster than in other phases 
of the menstrual cycle. 

Fig. 3. The dynamic of RVI and PWC170 of girls 17–22 years 
old with sympathycotonic type of cardiac rhythm regulation dur-
ing the ovarian-menstrual cycle (I–V phases of CMCs) during 
closed cycle testing (with reverse). Note: * – there are signifi-
cant differences between the data of sympathicotonic girls and 
vagotonics (р<0.05) 

Significant level of activation of heart rate regulation mecha-
nisms in relative rest in menstrual, ovulatory and premenstrual 
phases, according to the criteria of R.  M.  Baevsky, indicates 
a significant strain on regulatory systems, which was more 
likely to be detected and maintained throughout testing when 
girls were exposed to physical activity. It is notable that during 
these phases a part of the studied (44.4–66.7%) had lower IN by 
5.68–25.88 c. u. during the recovery period than at rest, which 
indicates the imbalance of the regulation mechanisms and sig-
nificant exhaustion of the reserve capacity of both the nervous 
and humoral channels of heart rate regulation.

Conclusions. 1. The absence of reliable differences between the 
obtained data on the work capacity girls of 17–22 years old with a 
low level of motor activity during the ovarian-menstrual cycle in 
each group of the selected types of cardiorhythm regulation (va-
gotony, normotonia, sympathicotonia) testifies to the insignificant 
degree of the influence of hormonal oscillations on the functionality 
of girls with low motor activity, independent of the type of vegeta-
tive regulation. The analysis of the cardiovascular system reaction 
to the cycle ergometric test indicates different “cost” of adaptation 
to muscle load in different phases of OMC for girls with differ-
ent types of vegetative regulation. According to the results of cycle 
ergometric testing, it was found out that vagotonics are character-
ized by higher (130.28±6.1 W), and sympathicotonics – by lower 
(126.1±6.37 W) values of PWC170 as an integral indicator of the 
body’s functional capabilities. 

2. The data of individual analysis indicate the existence of dif-
ferent levels of homeostasis and mechanisms of its support in 
patients with different types of vegetative regulation through-
out the OMC. The optimal phases of physical performance for 
girls with vagotonic type of regulation are menstrual and pre-
menstrual, with normotonic – menstrual and ovulatory, with 
sympathicotonic – postmenstrual and post-menstrual phases of 
OMC. Physical activities in other phases of the cycle increase 
the level of functional stress and can provoke pre-pathological 
and pathological conditions.
3. The determination of the predominant type of autonomic ner-
vous regulation in a state of relative muscle rest allows a more 
objective assessment of the functional capabilities of girls aged 
17–22 years with low level of motor activity and to carry out on 
their basis control and dosing of physical activity, which will 
provide optimal health effects of muscular activity without the 
development of tension or failure of adaptation. The obtained 
information can be used by specialists in the area of physical 
culture and sports, fitness coaches, and employees of health-
improving rehabilitation centers.
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SUMMARY

DYNAMICS OF FUNCTIONAL CAPABILITIES AMONG 
17-22 YEARS OLD  GIRLS WITH DIFFERENT VEGETA-
TIVE STATUS DURING THE OVARIAN-MENSTRUAL 
CYCLE

Bosenko A., Orlik N., Palshkova I.

State Institution “South Ukrainian National Pedagogical Uni-
versity named after K.D. Ushinsky”, Odessa, Ukraine

The aim of the research is to study the dynamics of functional 
capabilities of 17–22 year old girls with different vegetative 
status during the ovarian-menstrual cycle. By the use of ques-
tionnaires and anthropo-physiometry, 28 girls with low motor 
activity and a regular (more than 3 cycles) menstrual cycle were 
selected, which allowed to determine the phases by calendar 
method. All of the surveyed people were in the main medical 
group of health. The modernized method of D. N. Davidenko 
muscular load was used. The heart rate was recorded at rest 
when the heart rate was reached at 150–155 beats per minute, 
at the end of testing and on the 5th minute of recovery, sitting 
on the cycle ergometer. To estimate the variability of the heart 
rate, a number of indicators proposed by R. M. Bayevsky were 
calculated to characterize the state of the vegetative nervous 
system. The degree of centralization of heart rate control was 
determined by means of a stress index, on the basis of which the 
group of patients was divided into subgroups depending on the 
type of regulation in the state of relative rest in the first (men-
strual) phase of the menstrual cycle. It has been identified that 
vagotonics are characterized by higher, and sympathicotonics – 
by low values of PWC170, as an integral indicator of the body’s 
functional capabilities. 

The optimal phases of physical performance for girls with vago-
tonic type of regulation are menstrual and premenstrual, with nor-
motonic – menstrual and ovulatory, with sympathicotonic – post-
menstrual and postovulatory phases of OMC. Physical activity in 
other phases of the cycle increases the level of functional stress and 
can provoke pre-pathological and pathological conditions.

Keywords: ovarian-menstrual cycle, variability in heart rate, 
hormone, cycle ergometry, functional capabilities. 

РЕЗЮМЕ

ДИНАМИКА ФУНКЦИОНАЛЬНЫХ ВОЗМОЖНО-
СТЕЙ ДЕВУШЕК 17–22 ЛЕТ С РАЗНЫМ ВЕГЕТАТИВ-
НЫМ СТАТУСОМ В ПЕРИОД ОВАРИАЛЬНО-МЕН-
СТРУАЛЬНОГО ЦИКЛА

Босенко А.И., Орлик Н.А., Пальшкова И.А.

Государственное учреждение «Южноукраинский нацио-
нальный педагогический университет им. К.Д. Ушинского», 
Одесса, Украина

Исследования посвящены изучению динамики функцио-
нальных возможностей девушек 17–22 лет с разным вегета-
тивным статусом в период овариально-менструального цикла 
(ОМЦ). С помощью анкетирования и антропо-физиометрии 
выбрано 28 девушек с низкой двигательной активностью и ре-
гулярным (более 3-х) менструальным циклом, что позволило 
определить фазы по календарному методу. Все обследован-
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ные женщины относились к основной медицинской группе 
здоровья. В качестве мышечной нагрузки использовалась 
модернизированная методика Д.Н. Давиденко. Запись сер-
дечного ритма осуществлялась в покое, в момент дости-
жения ЧСС=150–155 уд/мин, в конце тестирования и на 5 
минуте восстановления, сидя на велоэргометре. Для оценки 
вариабельности сердечного ритма рассчитывался ряд по-
казателей, предложенных Р.М. Баевским, характеризующих 
состояние отделов вегетативной нервной системы. Степень 
централизации управления ритмом сердца определялась с 
помощью индекса напряжения, на основе чего группа об-
следованных была разделена на подгруппы в зависимости 
от типа регуляции в состоянии относительного покоя в пер-

вой менструальной фазе цикла. Выявлено, что ваготоники 
характеризуются более высокими, а симпатикотоники – 
низкими значениями PWC170, как интегрального показателя 
функциональных возможностей организма. 

Оптимальными фазами проявления физической рабо-
тоспособности для девушек с ваготоническим типом ре-
гуляции являются менструальная и предменструальная, с 
нормотоническим – менструальная и овуляторная, с сим-
патикотоническим – постменструальная и постовуляторная 
фазы ОМЦ. Физические нагрузки в других фазах цикла 
увеличивают уровень функционального напряжения и мо-
гут спровоцировать предпатологические и патологические 
состояния. 

ON THE ISSUE OF STANDARDIZATION OF UTERINE NATURAL KILLER CELL 
MEASUREMENT IN PATIENTS WITH RECURRENT PREGNANCY LOSS

Chiokadze M., Kristesashvili J.

The Centre for Reproductive Medicine „Universe“, Tbilisi, Georgia

Recurrent pregnancy loss (RPL) affecting 2-5% of women of 
reproductive age is still big clinical challenge for gynaecologists 
worldwide. Despite the extensive research up to 50% of cases 
still remain unexplained, the vast majority of which is thought 
to be due to immunological causes [9,10]. Disturbed endome-
trial factor, as a result of altered number and proportion of uter-

ine Natural Killer (uNK) cells and its subtypes, is regarded as 
one of the most controversial immunological pathways of RPL 
[2,11,23]. Methods of measurement of uNK cells during the 
last decades have been challenged with many factors that have 
produced various types of investigational errors and differences 
in results between the research centres worldwide [8,12,18]. 

reziume

sxvadasxva vegetaturi statusis mqone 17-22 wlis gogonebis funqciuri SesaZleblobebis dinamika 
ovariul-menstrualuri ciklis periodSi

a.bosenko,  n.orliki, i.palSkova

samxreT ukrainis k.uSinskis saxelobis erovnuli pedagogiuri universiteti, odesa, ukriana

kvleva eZRvneba sxvadasxva vegetaturi statu-
sis mqone 17-22 wlis gogonebis funqciuri Sesa-
Zleblobebis dinamikis Seswavlas ovariul-men-
strualuri ciklis (omc) periodSi. Aanketirebis 
da anTropofiziometriis saSualebiT SerCeulia 
28 axalgazrda qali dabali moZraobiTi aqti-
vobiT da regularuli menstrualuri cikliT, 
ramac SesaZlebeli gaxada omc-is fazebis dad-
gena kalendaruli meTodiT.  kunTovani datvirT-
vis saxiT gamoyenebuli iyo d. davidenkos moder-
nizebuli meTodi. Ggulis ritmis registracia 
xorcieldeboda mosvenebis mdgomareobaSi, gulis 
cemis sixSiris miRwevisas 150-155-mde wuTSi, tes-
tirebis bolos da aRdgenis mexuTe wuTze, velo-
ergometrze jdomis pirobebSi.
gulis ritmis variabelobis SefasebisaTvis 

gamoiTvleboda r. baevskis mier vegetaturi ner-
vuli sistemis ganyofilebebis daxasiaTebisaT-
vis mowodebuli maCveneblebi.  gulis ritmis mar-

Tvis centralizaciis xarisxi ganisazRvreboda 
daZabvis indeqsiT, romlis safuZvelze gamo-
kvleulTa jgufi daiyo qvejgufebad, regula-
ciis tipis mixedviT SedarebiTi mosvenebis md-
gomareobaSi omc-is pirvel fazaSi. Ddadgenilia, 
rom vagotonikebi xasiaTdebian PWC170-is – or-
ganizmis funqciuir SesaZleblobebis integral-
uri maCveneblis - ufro maRali, xolo simpaTiko-
tonikebi – ufro dabali sididiT. 
fizikuri Sromiunarianobis gamovlinebis op-

timalur fazas vagotoniuri tipis axalgazrda 
qalebSi warmoadgens omc-is menstruaciis da 
winamenstrualuri fazebi, normotoniurSi – men-
struaciis da ovulaciis, simpaTikotonurSi ki 
– postmenstrualuri da ovulaciis Semdgomi fa-
zebi. fizikuri datvirTva omc-is sxva fazebSi 
zrdis funqciur daZabvas da, SesaZloa, gaxdes 
paTologiiswina da paTologiur mdgomareobaTa 
provocirebis mizezi.
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Our own experience has shown us the importance of quality of 
performance of every step during the investigation: from tissue 
sampling and processing to the immunostaining and measure-
ment of uNK cells.

The aim of this article is to highlight the methods of uNK 
cell measurement in women with RPL during the last decade, to 
analyse our own difficulties during the endometrial tissue sam-
pling/processing, to describe a reliable methodology of uNK 
cell investigation by immunohistochemical approach and sum-
marize current trends in this direction to the establishment of the 
standardized protocol. 

It is now well established that normal balance of immuno-
competent cells in endometrium determines normal processes 
of implantation in the first trimester of pregnancy. 40% of to-
tal cell content in endometrium are different subpopulations of 
lymphocytes and the major immune cells (70-90%) among them 
are uNK cells [2-4]. These large, granulated lymphocytes ex-
press CD56 molecular surface marker with high density and are 
CD56bright and CD16- . The other subtype, comprising 90% 
of peripheral blood NK cells (bNK), express low-density CD56 
and are CD56dim and CD16+. The latter have limited cytokine 
output and are primarily responsible for NK cell cytotoxicity. 
In contrast, uNK cells have little cytotoxic activity, but are a 
rich source of different cytokines and growth factors [18,19,20]. 
They are abundant around the spiral arteries, endometrial glands 
and near to extravillous trophoblast in early pregnancy. All these 
make uNK cells unique in terms of their tissue distribution, phe-
notype and function.

It has been speculated, that uNK cells are recruited from 
blood, however exact mechanisms for this cyclic recruitment 
and subsequent proliferation/ differentiation within the endome-
trial stroma are not well understood [3,16]. Recent data suggest 
that they might also be produced locally from progenitor stem 
cells [7]. The number of uNK cells increases dramatically in 
mid-luteal phase-the supposed time of implantation. It remains 
high during early pregnancy and comprises 70% of lymphocytes 
at the feto-maternal interface [9,11]. 

The exact function of uNK cells is unclear, although their 
increased number at the implantation time and their presence 
adjacent to the invading trophoblast suggests that uNK cells are 
key players in tolerogenic immune mechanisms of pregnancy 
[10,18]. Particularly, uNK cells regulate normal processes of 
trophoblast invasion through the controlled expression of recep-
tors and secretion of chemokines [3,24]. They play also a critical 
role in remodelling of uterine spiral arteries and enhancing uter-
ine vascularization by producing of angiogenic factors. Exces-
sive angiogenesis due to high uNK cell density/activity, which 
also occurs during implantation, results in increased blood flow 
and can lead to oxidative stress and termination of pregnancy 
[24]. According to the recent, big multicentre study, IL-15 medi-
ated uNK cells selectively target and clear senescent decidual 
cells through granule exocytosis and govern endometrial reju-
venation and remodelling [5,11]. Another group of investigators 
has reported that there is emerging evidence that aberrant differ-
entiation of resident endometrial stromal cells into specialized 
decidual cells, due to inadequate number of uNK cells, is the 
hallmark of RPL [21].

Relevance of uterine NK cell research.
There is a growing interest worldwide in understanding the 

potential role of altered number and function of uNK cells 
towards the reproductive disorders, particularly RPL, recur-
rent implantation failure (RIF) after IVF and “Great Obstetri-
cal Syndroms”: pre-eclampsia, pre-term delivery, fetal growth 

retardation [17,18]. Intensive research is being carried out to 
understand better the unique immunological mechanisms be-
tween mother and fetus during successful/abnormal pregnancy 
and find out reliable immune markers to predict the potential 
risk for subsequent miscarriage. Therefore, the measurement of 
uNK cells acquires more significance in clinical investigational 
protocols of above mentioned disorders. Furthermore, there is 
an increasing demand from women with recurrent reproductive 
failure for an “uNK cell count test” and “immune treatments”, 
despite the fact that normal reference range and the concept of 
“high cell count” of uNK cells have not yet been firmly estab-
lished and there is not an evidence-based immunological testing 
and treatments to offer them [4,18]. 

The literature about the link between RPL and alterations in 
uNK cell number is limited and controversial. Studies vary in 
methodology and design, their results are conflicting, investigat-
ed populations are small and heterogeneous [22,23]. Recruiting 
fertile controls and obtaining endometrial biopsy samples from 
them, due to the invasiveness and painfulness of procedure, are 
also problematic [2,25]. Moreover, the endometrium is a com-
plex, dynamic tissue and it’s morphological structure and the 
number of uNK cells is highly dependent on the day of cycle. 
Therefore, corresponding to several researchers [10,14,18], it is 
important that biopsy is precisely timed and preferably taken 7 
days following LH surge (LH+7). In addition, the presence of 
endometrial oedema, the depth from the surface epithelium and 
the site in uterus can all affect uNK numbers [17]. 

Methods of measurement of uNK cells. 
There are mainly two types of assessment of NK cells: 

Flow cytometry and Immunohistochemistry (IHC). Flow 
cytometry is a traditional method of measurement of bNK 
cells. The advantage of this method is that it offers more de-
tailed information about NK cell subtypes and their activa-
tion status [1,18]. It can also be used for the assessment of 
uNK cells, but involvement of other cell types can not be 
excluded, as the cell sorting is not 100% pure and mechani-
cal and enzymatic processing of tissue can lead to loss of 
information of certain antigens and location of immune cells. 
Thus, isolation of uNK cells for this procedure is technically 
very difficult [1,12,18,20]. Another disadvantage of flow cy-
tometrical assessment of uNK cells is that it requires bigger 
endometrial biopsy samples and immediate processing after 
collection. Beside this, the results may be potentially affected 
by several reasons, such as different protocols for prepara-
tion, labelling and gating of cell populations and transporting 
to the lab [20]. 

Immunohistochemistry evaluates uNK cells by using tissue 
staining technique with the monoclonal antibodies. This ap-
proach has also its limitation. First of all, taking biopsy samples 
is an invasive and painful procedure. Furthermore, the endome-
trium has complex, glandular structure and counting cells in dif-
ferent areas can give different results [20,25]. With IHC we can 
only detect the general population of CD56+ uNK cells and it 
is not possible to measure the level of their activation or detect 
simultaneously any subtypes of uNK cells, for example, CD-
56Dim, CD16+ cells, which are mainly involved in reproductive 
failure [10,20]. 

However, in contrast to flow Cytometry, IHC allows the visu-
alisation of immunopositive cells within the whole endometrium 
and evaluation their relation to epithelial glands [18,20,22]. One 
of the technical advantages of IHC is that it needs smaller biopsy 
samples, which once fixed, can be processed later at the conve-
nience of laboratory. 
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Taking into account all above mentioned reasons, assessment 
of uNK cells is usually done by Immunohistochemistry, how-
ever, results of many IHC studies are still controversial. 

Types of variability and methods of counting of uNK cells.
High quality studies of uNK cells require reliable assessment 

of their density within the complex endometrial tissue. Methods 
of uNK cell counting vary between the mean numbers of uNK 
cells, the number of uNK cells as a percentage of total stromal 
cells [8,12,18] or as a percentage of CD45+ cells [16]. The lack 
of consensus in counting methods and reporting obtained results 
makes it difficult to compare the results of various investiga-
tions. To address this problem, one group of researchers has 
made an attempt to find out potential source of variability of 
counting uNK cells by IHC approach [15]. Precisely timed en-
dometrial samples (LH+7-LH+9 days of cycle) were obtained 
from the RPL and RIF groups of women. The number of CD56+ 
uNK cells was expressed as a percentage of total stromal cells. 
Traditional cell counting (TCC) and image analysis (IA) meth-
ods were used to compare results. The authors have found rela-
tively small intra-observer (TCC -0,94 vs. IA-0,93) and modest 
inter-observer (TCC-0,83 and 0,49, IA-0,43) variability. There 
was significant cycle-to-cycle variability in uNK cell count, but 
only in women with reproductive failure, which may be associ-
ated with the dysbalance of uNK cells under these specific clini-
cal circumstances. 

Concerning the minimum cell count need to be measured, au-
thors determined that 3800 stromal cells need to be examined 
to achieve sufficiently reliable results, which is an equivalent to 
counting them in 10 high power microscope fields at x400 mag-
nification. According to other investigators, due to the variation 
of uNK cell density with endometrial depth, counting CD56+ 
positive cells was confined to the stroma, underlying the luminal 
epithelium [11]. As they suggested, the characteristic feature of 
an abnormal decidual response is possibly excessive migration 
of uNK cells to subluminal parts, rather than the elevated total 
concentration of uNK cells. 

Authors concluded, that in order to minimise the variations in 
counting of uNK cells between different operators/laboratories 
and establish their normal reference range, a single methodolog-
ical IHC protocol for the measurement of uNK cells is needed.

For this purpose, one multicentre study has been carried out 
recently to explore why various centres, using the same IHC 
methodology, reported such different results and to develop a 
standardised method of evaluating and counting uNK cells [13]. 

Each of three participating centres in UK provided 5 samples of 
3μm thick formalin-fixed, paraffin embedded sections of endome-
trial tissue. At initial analysis, the processing of tissue and immu-
nostaining of uNK cells was carried out as per the established pro-
tocol in each centre. To determine inter-observer error, images were 
swapped between two centres and assessed by 3 different operators. 

Variation in uNK cells number after initial evaluation.
There was considerable variation in the % CD56+/total stro-

mal cells within the same endometrial sample reported from each 
centre after the initial evaluation. This was partly explained by 
using different counting methods-manual Vs. Image J software. 

The pattern of leucocytes’ distribution may also be the reason 
sometimes quite considerable variations-there are clustering of 
uNK cells, particularly around glands and blood vessels [14,17]. 
Researchers concluded that for a protocol to be successful it 
needs to be simple and easy to use and therefore, cells across 
the whole stroma should be counted, but not in glandular and 
luminal epithelium, which are easily distinguished. In addition, 
one of the contributing factors to this variability is a “camera 

factor”-different microscope camera systems with different 
magnifications.

The variation in percentage of uNK cells was noticed when 
different staining methods with two different secondary anti-
body systems (in routine pathology laboratory Vs. research set-
ting) were used. There were also differences in immunostaining 
patterns: samples from one centre showed clear positive staining 
around the cell nuclei, while others showed additional specks of 
immunostaining, not associated with cell nuclei. Another source 
of variation was due to the definition of an immunopositive cell. 
Therefore, it was recommended that cell nucleus must be visu-
alized with the specific immunopositive membrane staining, to 
assess a cell as the positive.

Number and depth of fields for analysis
To prevent observers from the tendency ignoring the fields 

with less/no positive cells, researchers recommended to capture 
the first field near the luminal epithelial border at random and 
then subsequent fields-by moving one field to the left or right 
(skipping a field between each image), keeping the luminal edge 
in view, until 10 images are captured. 

Not all endometrial biopsy samples contained sufficient lumi-
nal epithelium to obtain 10 adjacent x400 fields to be included, 
especially in RPL women (likely to be pipelle sampled). To de-
termine the influence of depth from luminal edge on selected 
fields, individual up to 5×400 fields from luminal edge were 
chosen. The number of cells was similar when up to 4 fields 
away from the luminal edge were chosen. Thus, authors dem-
onstrated that using up to 4 consecutive fields extending deeper 
into the stroma, will still provide valid results.

Development of an agreed protocol
After initial analysis several meetings were organized be-

tween the researchers and sources of variation were debated. It 
was agreed that differences in results arose from the quality of 
tissue fixation, processing, capture of images, selecting of ar-
eas for counting, different counting methodology and definition 
of immunopositive cells. As a result of intensive discussion a 
standardized strict protocol was adopted to minimize variations. 

Several amendments were included in the protocol, among 
them: fixation of the tissue in a neutral, 10% buffered formalin 
for 24-48h in a room temperature, during sectioning ensuring 
that water baths are kept dust free. Images for analysis should be 
selected adjacent to the luminal epithelium within 5 fields, and 
captured digitally. Immunopositive cells should be counted us-
ing cell counter plug in Image J software, with at least 3800 total 
stromal cells to be counted. Endothelial cells and smooth muscle 
cells of blood vessels should be included in total stromal cell 
counting, but glandular and luminal epithelial cells –should not. 

During our research work, when dealing with endometrial bi-
opsy samples of 18 Georgian women with RPL, we have clearly 
seen the importance of quality of performance of above mentioned 
steps-from tissue sampling/processing to the capturing of images. 
Endometrial pipelle biopsy samples which were collected at the 
Centre for Reproductive Medicine “Universe”, Tbilisi, Georgia, 
were mainly scanty and bloody, time of tissue fixation in forma-
lin was sometimes more than 72 hours, embedding in paraffin was 
performed manually. Later, all of these technical errors adversely 
affected the further processing of endometrial tissue which was 
performed by one of the authors at the Placenta-Lab, University 
Hospital Jena, Germany. Due to the hardness of endometrial tissue 
during microtome sectioning, it was impossible to produce normal 
slides for immunostaining. Despite these difficulties, several slides 
were prepared, immunostained for different markers of uNK cells 
(CD56, CD16, CD57, CD45, CD138) and checked under the mi-
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croscope. Often it was not possible to capture more than two rel-
evant fields for counting. In many microscopic fields endometrial 
tissue was disrupted, presented with fragments of uneven thickness 
and lots of erythrocytes; luminal epithelial edge was also absent 
in many fields. In some areas immunopositive cells had additional 
positively stained spots and therefore, counting of uNK cells in 
many fields was not accurate and informative.

Implementation of standardized protocol
After the application of several amendments in new protocol, 

researchers of above mentioned study [13] have observed re-
duced variations in obtained counts between different centres. 
Additionally, images from different centre’s samples were more 
similar to each other.

Despite the small sample size, authors achieved the main 
purpose of their study: to determine the reasons in variations 
of uNK cell counting between different researchers and identi-
fied key steps how to correct them in future investigations. As a 
result of this a standardisation protocol for measurement of uNK 
cells has been adopted, which will enable comparison of results 
between centres and will be very important prior its extension 
into clinical practice.

On the basis of the above mentioned work another multicentre 
retrospective study has been carried out recently in three uni-
versity hospitals in UK [6]. The investigators used the recently 
adopted standardized protocol to determine the reference range 
of uNK cell percentage in precisely timed endometrial biopsy 
samples (LH+7) of fertile women and compared obtained results 
with those in women with recurrent reproductive failure.

A total of 215 women were investigated, including 97 women 
with unexplained RPL, 34 women with RIF and 84 fertile con-
trols: 72 Chinese and 12 Caucasian women with proven fertility. 
None of the fertile controls had a history of spontaneous mis-
carriage. To ensure the homogeneity of specimens, they were 
taken only on the day 7 after LH surge in a natural cycle. Tissue 
processing, immunostaining and counting of CD56+ uNK cells 
was performed by using the standardized protocol [13]. 

The number of CD56+ uNK cells as % from total stromal 
cells for each image was calculated and the final cell count, as an 
average of 10 fields was reported. The new standardized meth-
odology was verified by intra- and interobserver variability anal-
ysis, which showed acceptable levels of variation. Researchers 
used the 5th and 95th percentile as the lower and upper limit 
in fertile controls for the reference range. The nonparametric 
(Mann-Whitney U) test was used for comparison of CD56+ cell 
percentages between: 1) RPL and control groups and 2) RIF and 
control groups. P<.05 was considered significant. 

uNK cell percentage in fertile women - establishment a refer-
ence range

In this study a reference range for uNK cell percentage in pe-
riimplantation endometrium was established using the 5th and 
95th percentile results (to define the lower and upper limits) for 
a group of Chinese fertile women. This gave a reference range 
of uNK cell percentage as 1.2%-4.5%. The median uNK cell % 
from 72 Chinese controls was 2.5% (range 0.9%-5.3%). How-
ever, authors suggested that the findings may not apply to con-
trolled ovarian stimulation cycles. The median uNK cell % from 
12 Caucasian fertile women in natural cycles was 3.3% (1.1%-
5.3%). There was no significant difference between Chinese and 
Caucasian ethnic groups. 

uNK cell percentage in women with recurrent reproductive 
failure

In the group of women with RPL the median uNK cell per-
centage was 3.2% (range 0.6-8.8%), in RIF group - 3.1% (range 

0.8-8.3%). In comparison with the median result of fertile con-
trols (2.5%), there was a significantly increased % of uNK cells 
in both groups: in RPL – P=.042, in RIF – P=.048. Thus, this 
study which is consistent with many earlier studies, has shown, 
that uNK cell percentage was increased in women with recurrent 
reproductive failure, compared to fertile controls. About 22% 
(21/97) of women with RPL and around 29% (10/34) of women 
with RIF had uNK cell percentage above the upper limit, as de-
fined by the researchers of the above mentioned study. 

It is noteworthy, that all previous studies focused only on the 
upper limit of the reference range and limited attention had been 
paid to the “low uNK cell count” and its possible harmful im-
pact to the pregnancy outcome. The working group of the above 
mentioned study [6], based on its proposed reference range, de-
fined the lower limit (1.2%) and reported that significant amount 
of women with recurrent reproductive failure (about 38% in 
RPL group and 47% in RIF group) had uNK cell’s level both 
above and below the reference range, with a major part above 
and a smaller proportion below this range. About 16% (16/97) 
of women in RPL group and 18% (6/34) of women in RIF group 
had uNK cell percentage below this level. However, the clini-
cal relevance of this fact requires further investigations. Along 
with the use of the standardized IHC protocol and cell count-
ing methodology for the assessment of uNK cells, this study is 
distinguished by several strengths as well: only precisely timed 
endometrial biopsy samples (LH+7) were included, significantly 
larger control group of 72 fertile Chinese women was organised 
and a reference range of uNK cell percentage was established. 

Conclusion.  During the last two decades heterogeniety of 
methods for evaluation of uNK cells, lack of reliable, stan-
dardised IHC protocol and reference range of uNK cells pro-
duced various types of investigational errors and results of many 
studies were incomparable. Our own experience has shown us 
the importance of quality of performance of every step during 
the investigation: from tissue sampling/processing to the immu-
nostaining and measurement of uNK cells.

With the joint effort of different researchers in two multicentre 
studies standardised IHC protocol has been developed and refer-
ence range of uNK cells for fertile women has been established. 

Although, not all controversial issues regarding uterine NK 
cells assessment and its relation to the reproductive outcome are 
solved and existing methods still need to be refined, the result of 
the above mentioned research is a very important step forward 
to the future investigation of uNK cells’ role in unique immuno-
logical mechanisms of normal/disturbed pregnancy. Standard-
ized methodological approach will enable researchers to mini-
mize variability in the assessment of uNK cells, perform high 
quality studies with comparable results, find out meaningful 
immune marker for the prediction of reproductive outcome in 
women with a history of recurrent pregnancy loss and apply sci-
entific findings into clinical practice. A thorough understanding 
of mechanisms, underlying this disorder would further advance 
immunological treatment innovations.
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SUMMARY

ON THE ISSUE OF STANDARDIZATION OF UTERINE 
NATURAL KILLER CELL MEASUREMENT IN PATIENTS 
WITH RECURRENT PREGNANCY LOSS

Chiokadze M., Kristesashvili J.

The Centre for Reproductive Medicine „Universe“, Tbilisi, 
Georgia

Disturbed endometrial factor, as a result of disbalance of im-
mune cells, is regarded as one of the most controversial immu-
nological pathways of RPL. Uterine NK (uNK) cells are major 
immune cells present in endometrium and key players in tolero-
genic immune mechanisms during implantation/placentation in 
the first trimester of pregnancy. 

There is a growing interest worldwide in understanding the 
potential role of altered number and function of uNK cells to-
wards the reproductive outcome. Intensive research is being car-
ried out to find out reliable immune markers to predict the poten-
tial risk for subsequent miscarriage. Therefore, the measurement 
of uNK cells acquires more significance in research settings and 
in clinical investigational protocols as well. Furthermore, there 
is an increasing demand from couples with RPL for an “uNK 
cell count test” and “immune treatments”. 

Methods of measurement of uNK cells during the last decades 
have been challenged with many factors, that have produced vari-
ous types of investigational errors and differences in results between 
the research centres. Researchers emphasize an urgent need for an 
agreed standardized protocol for the measurement of uNK cells, in 
order to minimize variations between the results of different centres 
and translate NK cell research into clinical practice.

The aim of this article is to highlight the methods of uNK 
cell measurement in women with RPL during the last decade, to 
analyse our own difficulties during the endometrial tissue sam-
pling/processing, to describe a reliable methodology of uNK 
cell investigation by immunohistochemical approach and sum-
marize current trends in this direction to the establishment of the 
standardized protocol. 

Keywords: Natural Killer cells, endometrium, recurrent 
pregnancy loss, measurement method, Immunohistochemistry, 
standardized protocol.
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РЕЗЮМЕ

К ВОПРОСУ СТАНДАРТИЗАЦИИ ОПРЕДЕЛЕ-
НИЯ МАТОЧНЫХ НАТУРАЛЬНЫХ КИЛЛЕРОВ У 
ЖЕНЩИН С ПОВТОРНЫМИ ПОТЕРЯМИ БЕРЕ-
МЕННОСТИ

Чиокадзе М.Дж., Кристесашвили Дж.И.

Центр репродуктивной медицины “Универс”, Тбилиси, Грузия

Нарушение рецептивности эндометрия (эндометриаль-
ный фактор) – самое противоречивое звено в понимании 
патогенеза иммунологических аспектов повторных потерь 
беременности (ППБ). Известно, что в толерогенных иммун-
ных механизмах имплантации/плацентации в первом три-
местре беременности большая роль принадлежит маточным 
натуральным киллерам – uNK клеткам (uNK). Цель обзора 
– на основе анализа современных источников научной ин-
формации оценить потенциальную роль количества uNK 
клеток в репродуктивных потерях; изучить методы опреде-
ления количества и функционального статуса uNK у жен-
щин с ППБ; выделить надежные иммунные маркеры для 
прогнозирования риска прерывания последующей беремен-
ности. Рекомендовано uNK тестирование и иммунотерапия 
женщин с ППБ. Выявлена необходимость разработки стан-
дартизированного метода оценки активности uNK клеток и 
их количества, а также разработка норм для здоровых фер-
тильных женщин и женщин с патологией. 

reziume

saSvilosnos naturaluri kilerebis gansaz-
Rvris standartizaciis sakiTxi qalebSi orsu-
lobis ganmeorebiTi danakargebiT

m.WiokaZe, j.qristesaSvili

reproduqciuli medicinis centri ”universi”, 
Tbilisi, saqarTvelo

naSromis mizans warmoadgenda qalebSi orsu-
lobis ganmeorebiTi danakargebiT (ogd) saSvi-

losnos naturaluri kilerebis (uNK) gansaz-
Rvris meTodebis mimoxilva, kvlevis procesSi 
- endometriumis bioptatebis aReba/damuSavebidan 
maT imunohistoqimiur analizamde sirTuleebis 
gaanalizeba, agreTve imunohistoqimiuri meTodiT 
uNK ujredebis Seswavlis Tanamedrove tenden-
ciebisa da erTiani, SeTanxmebuli standartizire-
buli protokolis aRwera. 
endometriumis imunuri ujredebis disba-

lansiT gamowveuli recepciulobis darRveva, 
e.w.endometrialuri faqtori, erT-erTi yvelaze 
winaaRmdegobrivi sakiTxia ogd-s imunologiur 
paTogenezSi. uNK ujredebi warmoadgenen endo-
metriumis imunuri ujredebis ZiriTad popula-
cias da mTavari monawileebi arian implantacia/
placentaciis tolerogenul imunur meqanizmeb-
Si orsulobis pirvel trimestrSi. msoflio 
masStabiT SeiniSneba mzardi interesi uNK ujre-
debis raodenobisa da funqciis cvlilebebis po-
tenciuri gavlenis Sesaxeb reproduqciul gamo-
savalze. intensiuri kvlevebi tardeba saimedo 
imunuri markerebis aRmosaCenad orsulobis mo-
salodneli Sewyvetis riskis prognozirebisaT-
vis. amitom, uNK ujredebis raodenobis gansaz-
Rvra da maTi funqciuri statusis Sefaseba 
sul ufro met mniSvnelobas iZens samecniero 
SromebSi klinikuri gamokvlevebis protokoleb-
Si maTi gamoyenebisaTvis. garda amisa, ogd-s mqone 
sasowarkveTili wyvilebis mxridanac SeiniSneba 
gazrdili moTxovnileba “uNK testirebaze” da 
imunur Terapiaze.
bolo aTwleulebSi uNK ujredebis gansaz-

Rvris meTodebis araerTgvarovneba iwvevda 
sxvadasxva tipis kvleviT Secdomebsa da mniS-
vnelovan sxvaobebs msoflios kvleviTi cen-
trebis Sedegebs Soris, rac aZnelebs miRebuli 
Sedegebis Sedarebas. dResdReobiT, mecnierebi 
myarad Tanxmdebian imaze, rom uNK ujredebis 
raodenobis gansazRvrisaTvis aucilebelia 
SeTanxmebuli standartuli protokolis Se-
muSaveba kvlevis SedegebSi sxvaobebis minimiza-
ciisaTvis da mecnieruli kvlevebis klinikur 
praqtikaSi translaciisaTvis. 
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Premenstrual syndrome (PMS) is a complex of different 
symptoms (psychological, gastrointestinal manifestations, skin 
disorders and those connected with imbalance of water-elec-
trolyte processes and so on) that occurs in the second phase of 
menstrual cycle. The variety of PMS manifestations induces the 
development of numerous theories of pathology [16,18]. The 
contribution of genetic factors in the pathogenesis of the syn-
drome remains to be studied.

The importance of serotonin and dopamine transporter gene 
polymorphisms was determined in the development of severe 
PMS form – premenstrual dysphoric disorder [20, 25]. The 
results of the scientific research indicate that such psychologi-
cal symptoms as increased anxiety, depression, hopelessness, 
aggression and so on are associated with serotonin transporter 
gene polymorphism [8]. The effective therapy of PMS and pre-
menstrual dysphoric disorder with selective serotonin reuptake 
inhibitors confirm the significance of serotonin transporter gene 
in the development of premenstrual disorders [17].

Estrogen receptor gene ESR has a certain position in the regu-
lation behavior and mood in women. By studying of the psy-
chological disorders that are not directly related to the changes 
in sex hormone levels, in particular, affective states in women 
with premenstrual dysphoric disorder, the importance of poly-
morphic variants of ESR1 gene in the control and the regulation 
of such behavior has been established [11,26].

Only some scientific articles are dedicated to the genetic 
mechanisms of PMS. In particular, it was determined that bitter 
taste receptor gene TAS2R38 can be associated with the pres-
ence of this syndrome [23], and CC genotype of SRD5A1 gene 
is the protective marker for the development of severe PMS [5]. 
Polymorphism of RAI1 gene can be related to the certain physi-
cal and psychological symptoms that occur during the menstrual 
cycle and can lead to perinatal depression [24].

Edema on extremities is very often symptom of PMS. It can 
be connected with the certain disorders of the regulation of re-
nin-angiotensin-aldosterone system. That is why we can assume 
the value of the angiotensin-converting enzyme (ACE) gene in 
the development of some manifestations of PMS.

Aim of the study is to determine the frequency of polymor-
phism of ACE gene in patients with PMS.

Material and methods. We examined 50 women with PMS 
who formed basic group, 25 persons had mild PMS, 25 – se-
vere one. 25 women without PMS were controls. Diagnоsis оf 
PMS wаs exhibited by the prеsеncе of cyclicаl manifestаtions of 
the diseаse in the luteal phаse of the menstrual cycle on the basis of 
histоry-taking and the results of patient’s self-оbservation diary fоr 
2-3 menstrual cycles (R. Mооs Mеnstrual Distress Questionnaire). 
The verification of severity of the diseases (mild and severe) was 
performed according to the Order # 676 of the Ministry of Health of 
Ukraine [3]. Mild PMS is the appearance of 3-4 symptoms in 2-10 
days before the menstruation with significant severity 1-2 of them, 
severe PMS is the presence of 5-12 symptoms in 3-14 days before 
the menstruation, 3-4 of them are most pronounced.

Inclusion criteria: reproductive age (18-44 years), regular 
menstrual cycles, the presence of PMS, written consent of the 
patient.

Exclusion criteria: pregnancy, lactation, disorders of men-
strual cycle, focal lesions of breast, abnormal uterine bleeding 
of unknown etiology, acute inflammatory processes in pelvic 
organs, tumors of uterus and ovaries of unknown etiology, en-
dometrial hyperplasia, genital endometriosis, severe somatic 
pathology in the history, organic pathology of central nervous 
system, mental illness, hormonal tumors, diabetes mellitus, ad-
renal diseases, thyroid pathology, malignant tumors in the pres-
ent or in anamnesis, premenstrual dysphoric disorder, women 
who took psychotropic medications or hormonal therapy within 
the last 3 months.

The clіnіcal study was conducted оn the basіs of Ivano-
Frankivsk City Clinical Perinatal Centre (Ivano-Frankivsk, 
Ukraine).

ID polymorphism of ACE gene was studied in the research 
laboratory at the Department of Medical Genetics in Shupyk 
National Medical Academy of Postgraduate Education (Kiev, 
Ukraine). The material for the study was peripheral blood, which 
was collected into tubes coated with ethylenediaminetetraace-
tic acid in amount 2.7 ml. Then deoxyribonucleic acid (DNA) 
was isolated using commercial set “DNA-sorb-B” (Institute of 
Epidemiology of the Ministry of Health of Russian Federation). 
Polymerase chain reaction was performed using the reagents of 
company Fermentas (Lithuania) in thermocycler «FlexCycler» 
(Analytik Jena, Germany). DNA amplification products were 
separated according to their molecular weight by electrophoresis 
in 2% agarose gel with the addition of ethidium bromide. Imag-
ing was performed using a computer system Vitran.

For statistical analysis we used program Statistica 6.0 (de-
scriptive statistics – mean, standard error; nonparametric statis-
tics – Mann-Whitney test to compare two independent groups 
by a single feature; criterion χ2; odds ratio (OR) and confidence 
interval (CI)). The difference between the values that were com-
pared was considered significant by p≤0.05. 

Results and their discussion. The average age of per-
sons in the control group was 27.16±1.09 years, the basic one 
– 29.42±0.84 years. Also there was no difference between 
women of two groups in age of menarche onset (13.04±0.20 
and 12.94±0.12 years respectively). Most of the persons had 
gynecological diseases in anamnesis – 21 (84.0%) controls and 
46 (92.0%) patients with PMS. Special attention is ought to be 
paid to quantity of women in the basic group with inflammatory 
processes of appendages (42 persons (84.0%)), that was in 1.4 
times more than among healthy individuals (15 women (60.0%); 
χ2=4.03, р=0.045; OR=3.50, 95% СІ 1.16-10.52, p=0.03). Fre-
quency of such diseases in patients with severe PMS (22 wom-
en (88,0%)) was in 1,47 times higher than in healthy persons 
(χ2=3.74, р=0.053; OR=4.89, 95% СІ 1.15-20.79, p=0.03). In-
flammatory diseases of low genital tract had 11 (44.0%) controls 
and 23 (46.0%) women in the basic group, ovarian cysts – 3 
(12.0%) and 5 (10.0%) persons respectively, disorders of men-
strual cycle – 7 (28.0%) and 15 (30.0%), infertility – 1 (4.0%) 
and 1 (2.0%), gynecological operations – 2 (8.0%) and 3 (6.0%).

Extragenital pathology was not typical for examined wom-
en. 3 (12.0%) persons of controls had chronic cholecystitis, 1 
(4.0%) – pyelonephritis, 1 (4.0%) – prolapse of mitral valve. 

ASSOCIATION OF ACE GENE POLYMORPHISM WITH THE DEVELOPMENT 
OF PREMENSTRUAL SYNDROME

Pakharenko L., Vorobii V., Kurtash N., Basiuha I.

SHEI “Ivano-Frankivsk National Medical University”, Ukraine
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8  (16.0%) patients with PMS suffered from pyelonephritis, 9 
(18.0%) – cholecystitis and pancreatitis, 3 (6.0%) – prolapse of 
mitral valve.

Reproductive anamnesis in controls differs from women with 
PMS. Only 11 (44.0%) healthy persons were pregnant versus 35 
(70.0%) patients with PMS (χ2=3.72, р=0.053; OR=2.97, 95% 
СІ 1.09-8.03, p=0.03). 10 (40.0%) of controls had labors versus 
32 (64.0%) in basic group (χ2=2.98, р=0.08; OR=2.67, 95% СІ 
0.99-7.15, p=0.05). There was no significant difference in above 
mentioned indices between women with mild and severe PMS.

The onset of the first premenstrual symptoms was at the simi-
lar age period in both PMS groups – 22.88±0.99 years in patients 
with mild form and 23.04±1.12 years – with severe one. Most of 
the clinical manifestations in women with PMS were connected 
with psychological (emotional lability, irritability, arousal) and 
physical disorders (peripheral edema, mastalgia, pain in bones, 

muscles, lumbalgia) (Table 1). It worth to mention, that all wom-
en with PMS declared that manifestations in the second phase of 
menstrual cycle reduced their daily activities.

We did not find the significant difference in the distribution 
of ACE gene genotypes between healthy women and patients 
with PMS (Table 2). In both groups ID genotype predominated. 
Pathological DD genotype was determined more in the basic 
group (30.0%) than in control one (24.0%). The statistical data 
convincingly indicate the role of the homozygous DD genotype 
in the genesis of the severe PMS (52.0%). This genotype was 
found in 2.17 times more often in such patients compared to 
healthy persons (χ2=3.06, p=0.08; OR=3.43, 95% CI 1.02-11.47, 
p=0.045). In addition, OR value greater than one in the women 
with severe PMS relative to controls may indicate the associa-
tion of DD genotype ACE gene with the increased risk of the 
development of severe form of the disease. 

Table 1. Frequency of clinical manifestations in patients with premenstrual syndrome

Symptoms Mild PMS (n=25) Severe PMS (n=25) Basic group, total 
(n=50)

Emotional lability 14 (56.0%) 20 (80.0%) 34 (68.0%)
Peripheral edema 11 (44.0%) 20 (80.0%) 31 (62.0%)

Irritability 13 (52.0%) 16 (64.0%) 29 (58.0%)
Vulgar acne, changes in skin fat 7 (28.0%) 18 (72.0%) 25 (50.0%)

Arousal 10 (40.0%) 14 (56.0%) 24 (48.0%)
Mastalgia 3 (12.0%) 14 (56.0%) 17 (34.0%)

Pain in bones, muscles, lumbalgia 4 (16.0%) 11 (44.0%) 15 (30.0%)
Fatigue, lack of energy 1 (4.0%) 13 (52.0%) 14 (28.0%)
Increase in body weight 2 (8.0%) 10 (40.0%) 12 (24.0%)

Changes in appetite and taste 4 (16.0%) 8 (32.0%) 12 (24.0%)
Sleep disturbance 8 (32.0%) 3 (12.0%) 11 (22.0%)

Drowsiness 8 (32.0%) 3 (12.0%) 11 (22.0%)
Voltage, anxiety 3 (12.0%) 6 (24.0%) 9 (18.0%)

Apathy, decline of interest 2 (8.0%) 7 (28.0%) 9 (18.0%)
Reduced muscle strength 1 (4.0%) 5 (20.0%) 6 (12.0%)

Decrease in concentration, attention - 5 (20.0%) 5 (10.0%)
Hypersensitivity to sounds, odors - 4 (16.0%) 4 (8.0%)

Weakness - 3 (12.0%) 3 (6.0%)
Nausea, vomiting - 3 (12.0%) 3 (6.0%)

Headache (migraine) - 3 (12.0%) 3 (6.0%)
Feeling of fear, longing - 2 (8.0%) 2 (4.0%)

Increase sweating - 2 (8.0%) 2 (4.0%)
Dizziness - 1 (4.0%) 1 (2.0%)

Table 2. Frequency of ID polymorphism and alleles of ACE gene in women with premenstrual syndrome and controls

Genotype/ allele Control group 
(n=25)

Basic group
Mild PMS (n=25) Severe PMS (n=25) Total (n=50)

DD genotype 6 (24.0%) 2 (8.0%) 13 (52.0%) 15 (30.0%)
ID genotype 15 (60.0%) 12 (48.0%) 11 (44.0%) 23 (46.0%)
II genotype 4 (16.0%) 11 (44.0%) 1 (4.0%) 12 (24.0%)

D allele 21 (84.0%) 14 (56.0%) 24 (96.0%) 38 (76.0%)
I allele 19 (76.0%) 23 (92.0%) 12 (48.0%) 35 (70.0%)
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The frequency of D allele was determined in 76.0% of per-
sons in the basic group, which was on 8.0% less than in con-
trol one (84.0%). However, most of the carriers of D allele were 
found among patients with severe PMS (96.0%), which is on 
12.0% higher than among healthy women. The rate of I allele 
was almost identical in control and basic groups – 76,0% and 
70.0% respectively. However, among patients with severe PMS 
frequency of I allele was in 1.58 times less than in control group 
(χ2=3.06; p=0.08; OR=0.29, 95% CI 0.09-0.98; p=0.045).

Synthesis of angiotensin-converting enzyme is encoded ge-
netically. Most of the researches demonstrate study of ID poly-
morphism in the 16th intron of ACE gene and its association 
with various diseases such as diabetic nephropathy, Alzheimer’s 
disease, and its role in the mechanisms of the occurrence of car-
diovascular phenotypes is still controversial [22].

There are some researches about ACE gene polymorphism in 
the implementation of gynecological pathology. It was estab-
lished that A2350G polymorphism (allele G, AG genotype) of 
ACE gene is associated with endometriosis development but no 
connection with severity of the disease and treatment of infer-
tility which is related to endometriosis [19]. According to the 
results of the research of G.I. Gultekin et al. ID polymorphism 
is not a marker of uterine leiomyoma [12]. K. Ożegowska et 
al. believe that persons with polycystic ovarian syndrome with 
DD genotype have the increased cardiovascular risk and the 
presence and association of metabolic disorders in women with 
polycystic ovarian syndrome and ACE ID polymorphism is sig-
nificant [21]. While other scientists did not find the reliable link 
between ID polymorphism and polycystic ovarian syndrome in 
general population [9].

Last years no association was found between ID polymor-
phism of ACE gene and preeclampsia in women during preg-
nancy [4]. But other researches demonstrated such associa-
tion [27]. Studies about the significance of ID polymorphism 
of ACE gene in the mechanisms of recurrent miscarriage con-
firmed its role in the development of this pathology [7,10]. 
DD and ID genotypes are usually determined in patients with 
idiopathic recurrent pregnancy loss [6,13,14], as well as with 
preterm birth [15].

There are only some scientist publications about role of ACE 
gene in the development of PMS. N.V. Aganezova indicates the 
similar distribution of genotypes of ACE gene in women with 
and without PMS. However, it was established that the presence 
of D allele in the combination with the blood renin level in the 
luteal phase of the menstrual cycle is most significant in the de-
velopment of this pathology. In addition, the DD genotype is 
associated with such possible symptom of PMS as itching of 
the skin [1]. The reliable association of DD genotype was deter-
mined with the fact of polyuria in patients with PMS [2]. 

Conclusion. Our results confirm the fact of equal distribu-
tion of ACE gene genotypes between women with and without 
PMS with predomination of ID genotype. But women with DD 
genotype of ACE gene have the tendency to development of the 
severe form of the disease (χ2=3.06, p=0.08; OR=3.43, 95% CI 
1.02-11.47, p=0.045).
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SUMMARY

ASSOCIATION OF ACE GENE POLYMORPHISM WITH 
THE DEVELOPMENT OF PREMENSTRUAL SYN-
DROME

Pakharenko L., Vorobii V., Kurtash N., Basiuha I.

SHEI “Ivano-Frankivsk National Medical University”, Ukraine

Premenstrual syndrome (PMS) is a common problem of 
women in reproductive age. Genetic aspects of this pathology 
are not completely clear. The aim of the article is devoted to 
the study of the frequency of ID polymorphism of angiotensin-
converting enzyme gene ACE in patients with premenstrual syn-
drome. The object of the study were 50 women in reproductive 
age with the diagnosis of PMS, 25 of them had mild form of the 

disease, 25 – severe one. 25 persons without PMS were controls. 
Polymerase chain reaction was used to study ACE gene poly-
morphism. We determined an equal distribution of ACE gene 
genotypes between women with PMS and without this pathol-
ogy (DD genotype was established in 24% of controls and 30% 
women with PMS, ID genotype – 60% and 46% respectively, II 
genotype – 16% and 24%). However, DD genotype was found 
in 2.17 times more often in patients with severe form of the dis-
ease (52%) compared to healthy persons. Thus, women with DD 
genotype of ACE gene have the tendency to the development 
of severe PMS (χ2=3.06, p=0.08; OR=3.43, 95% CI 1.02-11.47, 
p=0.045). 

Keywords: premenstrual syndrome, pathogenesis, ACE 
gene, polymorphism.

РЕЗЮМЕ

АССОЦИАЦИЯ ПОЛИМОРФИЗМА ГЕНА АСЕ С РАЗ-
ВИТИЕМ ПРЕДМЕНСТРУАЛЬНОГО СИНДРОМА

Пахаренко Л.В., Воробий В.Д., Курташ Н.Я., 
Басюга И.О.

ГВУЗ «Ивано-Франковский национальный медицинский уни-
верситет», Украина 

Предменструальный синдром (ПМС) является распро-
страненной проблемой среди женщин репродуктивного 
возраста. Генетические аспекты этой патологии полностью 
не изучены. Целью исследования явилось определение ча-
стоты ID полиморфизма гена ангиотензин-превращающего 
фермента (ген АСЕ) у пациентов с предменструальным син-
дромом. Исследованы 50 женщин репродуктивного возраста 
с диагнозом ПМС, 25 из них с легкой формой заболевания, 
25 – с тяжелой. Контрольную группу составили 25 женщин 
без диагноза ПМС. Полимеразная цепная реакция исполь-
зована для изучения полиморфизма гена АСЕ. Определены 
генотипы гена ACE у женщин с ПМС и без этой патологии 
(генотип DD встречался у 24% женщин контрольной груп-
пы и 30% женщин с ПМС, генотип ID – у 60% и 46%, со-
ответственно, генотип II – у 16% и 24%). У пациентов с тя-
желой формой заболевания генотип DD обнаружен в 2,17 
раза чаще (52%), чем у здоровых женщин. Таким образом, 
женщины с DD генотипом гена ACE имеют тенденцию к 
развитию тяжелой формы ПМС (χ2=3,06, p=0,08; OR=3,43, 
95% CI 1,02-11,47, p=0,045).

reziume

menstruaciiswina sindromis ganviTarebasTan 
daakavSirebuli АСЕ genis polimorfizmi 

l.paxarenko,  v.vorobii, n.kurtaS,  i.basiuga

susd „ivano-frankovskis erovnuli samedicino 
universiteti“,ukraina

menstruaciiswina sindromi (mws) warmoadgens 
gavrcelebul daavadebas reproduqciuli asakis 
qalebSi. am paTologiis genetikuri safuZveli 
ar aris bolomde Seswavlili.
kvlevis mizans warmoadgenda angiotenzin-gar-
damqmneli fermentebis genis (АСЕ geni) ID po-
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limorfizmis sixSiris Seswavla pacientebSi 
menstruaciiswina sindromiT. gamokvleulia 
reproduqciuli asakis 50 qali diagnoziT mws, 
romelTagan 25 aRmoaCnda daavadebis msubuqi 
forma, 25 – mZime forma. sakontrolo jgufi Sead-
gina 25 qalma mws diagnozis gareSe. АСЕ genis 
polimorfizmis Seswavlis mizniT gamoyenebuli 
iyo polimerazuli jaWvuri reaqcia. dadgenilia 
АСЕ genebis genotipebis Tanabari ganawileba qa-
lebSi mws–iT da am paTologiis gareSe (genoti-

pi DD gamovlinda 24%-Si sakontrolo jgufSi da 
30% qalebSi diagnoziT mws, genotipi ID – 60% da 
46%, Sesabamisad, genotipi II  – 16% da 24%). mws-is 
mZime formiT daavadebul pacientebSi genotipi 
DD gamovlenilia 2,17-jer ufro xSirad (52%), vi-
dre janmrTel qalebSi. miRebuli maCveneblebi-
dan gamomdinare, АСЕ genis DD genotipis mqone 
qalebSi arsebobs mws mZime formis ganviTarebis 
tendencia (χ2=3,06, p=0,08; OR=3,43, 95% CI 1,02-11,47, 
p=0,045).

NEW GENETIC MARKERS ASSOCIATED WITH SUSCEPTIBILITY 
TO EXFOLIATION SYNDROME AMONG GEORGIAN POPULATION

1,2Kobakhidze N., 1Tabagari S., 2Chichua G.

1David Tvildiani Medical University, Tbilisi; 2Chichua Medical Center Mzera, LLC, Tbilisi, Georgia

Exfoliation syndrome (XFS) is an age-related systemic disor-
der of the extracellular matrix characterized by excessive pro-
duction and progressive accumulation of extracellular fibrillar 
material (XFM) in the anterior chamber of the eye on the lens, 
iris, ciliary body, as well as other intraocular structures. XFS is 
the most frequent reason of intra- and postoperative complica-
tions in cataract surgery as a result of tissue laxity from XFM 
deposition. It is also the most common cause of secondary ex-
foliative glaucoma (XFG) which results from accumulation of 
XFM in the trabecular meshwork, leading to elevated intraocu-
lar pressure which eventually damages the optic nerve. 

Sixty to 70 million people are affected by XFS worldwide [18]. 
Patients with XFS have twofold increased risk of converting ocular 
hypertension to XFG [11] which in contrast to primary open angle 
glaucoma is characterized by much more severe clinical course, 
more fluctuation of IOP, less response to conservative treatment, 
faster progression of optic nerve atrophy and visual field deteriora-
tion, more frequent need of surgical treatment.

XFS is a heritable condition. This fact is long known from 
familial aggregation studies. Genetic markers of XFS are also 
actively investigated. XFS and XFG patients are found to have 
three high-risk SNPs of LOXL1 gene on chromosome 15: 
rs2165341, rs1048661 and rs3825942 [1,4-10,18-20]. LOXL1 
codes for lysil oxidase which is a member of copper-dependent 
enzymes, which plays role in genesis, stabilization and remodel-
ing of elastic fibers [12]. It catalases deamination of lysil rem-
nants of tropoelastin, which is the most important reaction in 
elastogenesis [18,20]. It is synthesized as a precursor which 
undergoes glycosilation in Golgi complex and is secreted to ex-
tracellular space, where it is proteolysed to become an active 
enzyme [21]. In XFS patients hyperpoduction, cross-linking and 
aggregation of elastic fibers occurs where lysil oxidase plays a 
major role [18].

Recently, genome-wide association studies showed strong 
association between 6 other genetic loci (CACNA1A, POMP, 
TMEM136, AGPAT1, RBMS3, and SEMA6A) and increased 
risk of XFS [2]. Interestingly, all these genes encode proteins 
which could point to different mechanisms of disease develop-

ment. These are calcium channel subunit, proteasome matura-
tion protein, sematophorin, involved in neuronal development, 
to name a few. As XFS is very common in Georgia, studying its 
genetic markers in our population could give some insight in the 
disease pathogenesis. 

Material and methods. Self-reported Georgian subjects were 
recruited between 2015 and 2017 at an ophthalmology tertiary 
care center. Patients underwent detailed ophthalmic examina-
tion, including Humphrey 24-2 perimetry and optic nerve head 
(ONH) evaluation to exclude glaucoma. Subjects with XFS ex-
hibited deposits of exfoliation material on pupillary margin or 
lens capsule upon slit lamp examination. Subjects with glaucoma 
had characteristic changes of ONH, including increased vertical 
cup-to-disc ratio, retinal nerve fiber layer thinning, neuroretinal 
rim notching or hemorrhages. Patients over age 50 with evident 
XFS and XFG were included into the study. The control group 
comprised patients over age 60 with no evidence of exfoliations 
and glaucoma upon clinical examination. Patients having uveitis 
and neovascular glaucoma were excluded from the study.

The ethical approval of this study was obtained from David 
Tvildiani Medical University Ethics Committee. All study pro-
cedures were adherent to principles stated in Declaration of Hel-
sinki on Biomedical Research Involving Human Subjects. After 
signing informed consent, subjects underwent blood sampling. 
We collected 5 ml of peripheral blood and refrigerated in EDTA-
coated tubes before use. DNA extraction was performed using 
a DNA extraction kit according to manufacturer’s protocol. We 
performed principal-component analysis to assess the degree of 
genetic stratification and population substructure for all samples. 
Genetic outliers were excluded from the study. Genome-Wide 
Association Study (GWAS) was performed using Illumina Om-
niExpress Microarray. More than 680 000 SNPs were analyzed 
for association to XFS.

Statistical analysis of our case–control association study was 
performed using a χ2 test (Pearson correction). Relative risk as-
sociation was estimated by calculating odds ratios (OR) along 
with 95% confidence intervals (CIs). p < 0.05 was considered 
statistically significant.
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Results and their discussion. One hundred and thirty-two 
patients with XFS were included in our study (Table 1). Seven-
ty-three (56%) patients were female and 59 (44%) patients were 
male. Mean age was 73.7 (±6.4) years. One hundred and four-
teen (86%) patients were diagnosed with XFS only, 18 (14%) 
had XFG. The control group comprised 199 patients without 
any clinical evidence of XFS or XFG. One hundred and thirty 
control patients (65%) were female and 69 (35%) patients were 
male. Mean age was 70.8 (±7.3) years.

We identified six genes previously reported in association to 
XFS: CACNA1A rs4926244, POMP rs7329408, TMEM136 
rs11827818, AGPAT1 rs3130283, RBMS3 rs12490863 
and SEMA6A rs10072088. The results are shown in Table 2.

Among six genes studied, SEMA6A, POMP and CACNA1A 
were found to be associated with XFS in our population. Allele 
frequencies of SEMA6A were significantly different when com-
paring cases and controls and associated with XFS (p=0.001). 
High-risk allele A did increase disease susceptibility by 80%. It 
was present in 81% of affected individuals, 65% of them were 
homozygous. Heterozygotes had almost 2-fold increased risk 
(p=0.001; OR=1.8; 95% CI: 1.2676 to 2.6973), whereas, homo-
zygotes had the risk of disease development up to 4 times higher 
(p=0.001; OR= 4.0; 95% CI: 1.1531  to 13.9903) than normal 

individuals. Interestingly, allele A was found in up to 70% of 
normal individuals and half of them were homozygous.

 High-risk allele A of POMP was found only in 16% of 
XFS cases. The likelihood of disease development rose up 
to 60% in affected individuals (p=0.005; OR= 1.6; 95% 
CI: 0.9931  to  2.5634). Heterozygotes did not show any in-
creased risk of disease development (p=0.7; OR=1.5; 95% CI: 
0.0937  to 24.3786) and homozygotes had up to 70% (p=0.06; 
OR= 1.7; 95% CI: 1.0217 to 2.8713) higher risk when compared 
to individuals who were not carrying a high-risk allele. Normal 
individuals carried allele A in 10% of cases and only 0.5% of 
them were homozygous.

We identified allele G of CACNA1A as high-risk. It was 
present in about 20% of both affected and normal individu-
als and only the homozygotes carried an increased risk of dis-
ease development up to 3 times (p=0.05; OR= 3.15; 95% CI: 
0.9275 to 10.6658).

For the other three genes tested (TMEM136 rs11827818, AG-
PAT1 rs3130283, RBMS3 rs12490863) we did not observe any 
statistically significant differences in allele frequencies. Previ-
ously reported high-risk alleles were present both in controls 
and affected individuals in 10-15% of cases respectively and 
they did not confer any risk of disease development. 

Table 1. Demographic characteristics of XFS patients and controls in the Georgian population
Total Male Female

XFS 132 59 (44%) 73 (56%)
XFS only 114 (86%) 49 (43%) 65 (57%)

XFG 18 (14%) 10 (55%) 8 (45%)
Controls 199 69 (35%) 130 (65%)

Table 2. Allele and Genotype Frequencies of SEMA6A, CACNA1A and POMP genes in XFS and healthy subjects
SNP Controls % (n=199) XFS % (n=132) P value OR (95% CI)

SEMA6A-rs10072088
Allele A 70.4 81.4 0.001 1.8 (1.2676 to 2.6973)

G 29.7 18.6 0.001 0.5 (0.3299 to 0.8166)
Genotype GA 42.3 32.5 0.002 1.9 (1.2246 to 3.0316)

AA 49.2 65.2 0.004 4.0 (1.1531 to 13.9903)
GG 8.5 2.3 0.004 0.2 (0.0715 to 0.8672)

Total 98/84/17 (AA/GA/GG) 86/3/43 (AA/GA/GG)
POMP-rs7329408
Allele A 9.8 14.8 0.04 1.6 (0.9931 to 2.5634)

G 90.2 85.2 0.05 0.6 (0.3901 to 1.0069)
Genotype AG 18.6 28 0.7 1.5 (0.0937 to 24.3786)

AA 0.5 0.8 0.05 1.7 (1.0217 to 2.8713)
GG 80.9 71.2 0.05 0.6 (0.3483 to 0.9788)

Total 161/37/1 (GG/AG/AA) 94/37/1  (GG/AG/AA)
CACNA1A-rs4926244
Allele G 21.21 18.34 0.4 1.2 (0.8122 to 1.7690)

A 78.8 81.7 0.4 0.8 (0.5653 to 1.2313)
Genotype AG 42.3 32.5 0.7 1.08 (0.6801 to 1.7043)

GG 8.5 2.3 0.05 3.15 (0.9275 to 10.6658)
AA 49.2 65.2 0.05 0.3 (0.0938 to 1.0782)

Total 40/84/8 (AG/AA/GG) 65/130/4 (AG/AA/GG)
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Among the six genes studied, only SEMA6A and POMP were 
associated with XFG in our population. Allele frequencies of 
SEMA6A were significantly different when comparing cases and 
controls and associated with XFG (p=0.04). High-risk allele A 
increased disease susceptibility more than 3 times (p=0.04; OR= 
3.4; 95% CI: 1.2676 to 2.6973). It was present in 86% of our pa-
tients, 65% of them were homozygous. Heterozygotes had twice 
increased risk (p=0.002; OR= 1.9; 95% CI: 1.2246 to 3.0316), 
whereas, homozygotes had the risk of disease development up to 
4 times higher (p=0.002; OR= 3.6; 95% CI: 1.1474 to 11.3402) 
compared to controls. 

High-risk allele A of POMP was found in 22% of XFG cases. 
The likelihood of disease development rose up to 3 times in affected 
individuals (p=0.02; OR= 2.7; 95% CI: 0.9931  to  2.5634). Het-
erozygotes showed 3-fold increased XFG risk (p=0.05; OR= 2.7; 
95% CI: 0.0937 to 24.3786) and homozygotes had up to 11 times 
(p=0.05; OR= 11.6; 95% CI: 0.6972 to 194.5768) higher risk when 
compared to individuals who were not carrying a high-risk allele.

The LOXL1 gene is so far the best characterized gene pre-
disposing individuals to XFS development. Recently, a huge 
Genome-wide Association study found several different loci in 
association with the disease. We tested these genes in our popu-
lation and determined the association of the three of them with 
XFS. These are SEMA6A, POMP and CACNA1A. 

CACNA1A encodes for the alpha 1A subunit of the type P/Q 
voltage-dependent calcium channel. Calcium channels play a 
key role in a cell’s ability to generate and transmit electrical 
signals. Previous electron microscopy studies on human XFS 
eyes showed the presence of high calcium concentration in XFS 
fibrils [3]. On the other hand, it is well known that fibrillin uti-
lizes calcium to form stable aggregates [17]. Thus, it can be hy-
pothesized that altered function of a calcium channel could lead 
to alterations of calcium concentrations that may facilitate the 
formation of XFS aggregates.

POPM encodes proteasome maturation protein. It functions 
as a proteolytic enzyme for newly assembled dysfunctional pro-
teins. Its expression is downregulated in XFS [2], as shown in 
recent studies. Therefore, it can be one of the factors causing 
pathologic aggregation of XFM. A single nucleotide deletion 
causes keratinizing skin disorders and ichthyosis. 

Sematophorin, encoded by SEMA6A is found in developing 
neural cells and is involved in axonal guidance. SEMA6A muta-
tions are observed in several neurological diseases. It is interest-
ing to see, that XFG risk is increased 3.6-fold in homozygous 
individuals. 

Our data suggest several new mechanisms of XFS develop-
ment. Further studies are necessary to define exact mechanisms 
leading to XFS and especially XFG. The limitation of our study 
was a very small subgroup of XFG patients, which therefore, 
could not reflect the whole picture.

Conclusions. We studied six proposed genetic markers of 
XFS in Georgians, where the disease is extremely prevalent in 
general population. We identified high-risk alleles of SEMA6A, 
POMP and CACNA1A which theoretically can contribute to 
disease development in Georgians. The other three genes pos-
sibly play no role in XFS pathogenesis. Only SEMA6A and 
POMP are associated with XFG in our population.
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GG 80.9 61 0.05 0.4 (0.3483 to 0.9788)

Total 161/37/1 (GG/GA/AA) 11/6/1  (GG/GA/AA)
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SUMMARY

NEW GENETIC MARKERS ASSOCIATED WITH SUS-
CEPTIBILITY TO EXFOLIATION SYNDROME AMONG 
GEORGIAN POPULATION

1,2Kobakhidze N., 1Tabagari S., 2Chichua G.

1David Tvildiani Medical University, Tbilisi; 2Chichua Medical 
Center Mzera, LLC, Tbilisi, Georgia

The aim of this study was to identify susceptibility variants 
of CACNA1A, POMP, TMEM136, AGPAT1, RBMS3, and 
SEMA6A genes for Exfoliation Syndrome (XFS) and Exfolia-
tion Glaucoma (XFG) by a case-control association study ap-
proach among Georgian population.

Self-reported Georgian subjects were recruited between 2015 
and 2017 at a specialized ophthalmic center. Patients underwent de-
tailed ophthalmic examination to diagnose or exclude Exfoliation 
Syndrome and Exfoliation Glaucoma. Patients underwent periph-
eral blood sampling. Genome-Wide Association Study (GWAS) 
was performed using Illumina OmniExpress Microarray (USA). 

One hundred and thirty-two XFS patients (including XFG-
affected individuals) and 199 healthy subjects were included into 
the study. Six genes CACNA1A rs4926244, POMP rs7329408, 
TMEM136 rs11827818, AGPAT1 rs3130283, RBMS3 rs12490863 
and SEMA6A rs10072088 variants were identified. The A alleles 
of SEMA6A and POMP genes are likely the risk factors of dis-
ease development in Georgians with p=0.001; OR= 1.8, 95% CI 
1.2676 to 2.6973 and p=0.001; OR=1.6, 95% CI 0.9931 to 2.5634, 
respectively. SEMA6A homozygotes have 4 times greater risk 
compared to normal individuals, with p<0.004; OR=4.0, 95% CI 
1.1531  to  13.9903. The G allele of CACNA1A in homozygous 
state increases the risk up to 3-fold with p<0.05, OR=3.15, 95% CI 
0.9275 to 10.6658. The A alleles of SEMA6A and POMP increased 
XFG susceptibility more than 3 times (p=0.04; OR= 3.4; 95% CI: 
1.2676 to 2.6973 and p=0.02; OR= 2.7; 95% CI: 0.9931 to 2.5634, 
respectively).

Three high-risk genes have been identified in connection to 
XFS in Georgian population. Two genes are relevant to XFG. 
Three other previously described genes are not associated with 
the disease development. 

Keywords: exfoliation syndrome, exfoliation glaucoma, 
GWAS.

РЕЗЮМЕ

НОВЫЕ ГЕНЕТИЧЕСКИЕ МАРКЕРЫ, АССОЦИИ-
РОВАННЫЕ С ЭКСФОЛИАТИВНЫМ СИНДРОМОМ 
СРЕДИ ГРУЗИНСКОЙ ПОПУЛЯЦИИ

1,2Кобахидзе Н.Г., 1Табагари С.И., 2Чичуа Г.А.

1Медицинский университет им. Д. Твилдиани, Тбилиси; 2Ме-
дицинский центр Чичуа «Мзера», Тбилиси, Грузия

Целью исследования явилось определение связи генов 
CACNA1A, POMP, TMEM136, AGPAT1, RBMS3 и SEMA6A 
с эксфолиативным синдромом.
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В 2015-2017 гг. исследованы этнические грузины - 132 
пациента с эксфолиативным синдромом (основная группа, 
включющая 18 больных эксфолиативной глаукомой) и 199 
здоровых лиц (контрольная группа). После информиро-
ванного согласия, у пациентов забиралась периферическая 
кровь. Исследование генетического материала производи-
лось с помощью чипов Illumina OmniExpress (США).

Исследованы 6 генов CACNA1A rs4926244, POMP 
rs7329408, TMEM136 rs11827818, AGPAT1 rs3130283, 
RBMS3 rs12490863 и SEMA6A rs10072088, 3 из них ока-
зались ассоциированными с синдромом: аллели А генов 
SEMA6A и POMP оказались носителями высокого риска 
развития эксфолиативного синдрома (p=0.001; OR=1.8, 
95% CI 1.2676 to 2.6973 и p=0.001; OR=1.6, 95% CI 0.9931 

to 2.5634, соответственно). У гомозиготных носителей ал-
лелей высокого риска генов SEMA6A и CACNA1A риск 
развития заболевания был в 3-4 раза больше (p<0.004; 
OR=4.0, 95% CI 1.1531  to  13.9903 и p<0.05, OR=3.15, 
95% CI 0.9275 to 10.6658, соответственно). Риск разви-
тия эксфолиативной глаукомы повышался в 3 раза у но-
сителей аллелей А генов SEMA6A и POMP (p=0.04; OR= 
3.4; 95% CI: 1.2676 to 2.6973 и p=0.02; OR= 2.7; 95% CI: 
0.9931 to 2.5634, соответственно) 

У исследованных пациентов обнаружено три полимор-
физма, ассоциированных с эксфолиативным синдромом и 
два полиморфизма, ассоциированных с эксфолиативной 
глаукомой. Три других, предполагаемых гена не оказались 
связанными с данным состоянием.

reziume

eqsfoliaciur sindromTan asocirebuli axali genetikuri markerebi qarTul populaciaSi

1,2n.kobaxiZe, 1s.Tabagari, 2g.CiCua 

1daviT tvilidianis sax. samedicino universiteti; 
2CiCuebis samedicino centri “mzera”, Tbilisi, saqarTvelo

kvlevis mizans warmoadgenda CACNA1A, POMP, 
TMEM136, AGPAT1, RBMS3, da SEMA6A genebis maRali 
riskis polimorfizmebis kavSiris gansazRvra  eqs-
foliaciuri sindromis ganviTarebastan pacien-
tebSi. kvlevaSi CarTuli iyo 132 pacienti da 199 
janmrTeli eTnikurad qarTveli individi, romle-
bic detaluri ofTalmologiuri kvlevis Sede-
gad ganawildnen eqsfoliaciuri sindromis (maT 
Soris eqsfoliaciuri glaukomis) mqone pacien-
tebisa da sakontrolo jgufebSi. informirebuli 
Tanxmobis xelmoweris Semdeg xdeboda periferi-
uli sisxlis aReba da genetikuri masalis gamoyo-
fa. sruli genomis Seswavla ganxorcielda Illumina 
OmniExpress (aSS) mikroCipebis saSualebiT.
Seswavlilia CACNA1A rs4926244, POMP rs7329408, 

TMEM136 rs11827818, AGPAT1 rs3130283, RBMS3 
rs12490863 da SEMA6A rs10072088 genebis kavSiri 
eqsfoliaciur sindromsa da glaukomasTan. 
SEMA6A da POMP genebis A alelebi aRmoCndnen 

maRali riskis matarebelni qarTul populacia-
Si (p=0.001; OR= 1.8, 95% CI 1.2676 to 2.6973 da p=0.001; 
OR=1.6, 95% CI 0.9931 to 2.5634, Sesabamisad). SEMA6A 
homozigotebs aRmoaCndaT yvelaze maRali ris-
ki, janmrTel individebTan SedarebiT (p<0.004; 
OR=4.0, 95% CI 1.1531 to 13.9903). aseve, CACNA1A 
genis G alelis homozigot matareblebs daa-
vadebis ganviTarebis riski ezrdebodaT 3-jer 
(p<0.05, OR=3.15, 95% CI 0.9275 to 10.6658). TMEM136, 
AGPAT1 da RBMS3 genebTan kavSiri ar aRmoCnda. 
SEMA6A-sa da POMP-is A alelebi eqsfoliaci-
uri glaukomis risks zrdidnen 3-jer (p=0.04; 
OR= 3.4; 95% CI: 1.2676 to 2.6973 da p=0.02; OR= 2.7; 95% 
CI: 0.9931 to 2.5634, Sesabamisad).
eTnikurad qarTvel individebSi gamovlinda 

eqsfoliaciur sindromTan asocirebuli sami da 
eqsfoliaciur glaukomasTan asocirebuli maRa-
li riskis mqone geni. sami adre aRwerili geni 
ar aRmoCnda daavadebasbTan kavSirSi.
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В настоящее время все больше и больше людей желают 
иметь красивую здоровую улыбку. В век современных тех-
нологий, применяемых на стоматологическом приеме, до-
биться этого результата задача несложная. При частичном, 
и даже полном отсутствии зубов у пациентов и врачей-сто-
матологов все большую популярность приобретает имплан-
тация. Потерянный зуб, может не только испортить улыбку, 
но и доставляет множество неудобств и проблем. Особенно 
это касается жевательных коронок, отсутствие которых уси-
ливает нагрузку на противоположные и соседние зубы. В 
результате они расшатываются, изменяется прикус, быстрее 
развивается кариес. Решить эту проблему можно с помо-
щью имплантации, которая на сегодняшний день является 
новейшей прогрессивной методикой по восстановлению 
утраченных зубов [5].

Имплантация – это операция по установке в челюстную 
ткань специального стоматологического штифта, который 
заменяет корень, затем на штифт закрепляется коронка, и 
полученная прочная конструкция полностью заменяет по-
терянный зуб. Имплантат в виде корня зуба изготавливается 
из высококачественного титана. Используемый материал 
является гипоаллергенным и не вызывает у пациентов ника-
ких осложнений. После приживления искусственного корня 
на него устанавливается абатмент – промежуточная часть 
между имплантат и коронкой. Примерно 99% имплантатов 
успешно приживаются, не вызывая каких-либо осложне-
ний. Имплантаты применяются не только для эстетических 
целей, но и для восстановления жевательной функции зу-
бов, распределения равномерной нагрузки на весь зубной 
ряд, предупреждения развития воспалительных и дистро-
фических заболеваний пародонта и височно-нижнечелюст-
ного сустава. Несмотря на то, что установка имплантата 
в настоящее время не связана с трудностями, очень часто 
после дентальной имплантации развиваются осложнения. 
Одним из распространенных осложнений является периим-
плантит [2].

Периимплантит – воспаление тканей вокруг остеоинте-
грированного имплантата, приводящее к прогрессирующей 
убыли опорной кости. Согласно данным клинических ис-
следований, при использовании различных современных 
имплантационных систем периимплантит развивается в 
12-43% случаев [12] и является одной из частых причин 
отторжения дентального имплантата. В отличие от пери-
имплантита мукозит является воспалением прилегающего 
к имплантату участка слизистой без признаков убыли кост-
ной ткани. Дентальная имплантология активно развиваю-
щееся направление современной стоматологии. Количество 
пациентов, имеющих как съемные, так и несъемные про-
тезы с опорой на имплантаты, неуклонно растет. В связи с 
этим вопросы повышения успешности дентальной имплан-
тации и профилактики осложнений приобретают особую 
значимость [22]. 

Многочисленные общие и местные факторы-предикторы 
развития периимплантитов и мукозитов можно разделить на 
два типа [6]– общие и местные. К общим факторам относятся:
1. Токсический и аллергический фактор – аллергическая 
реакция на медикаментозные и химические раздражители.

2. ����������������������������������������������������Нейрогенный фактор – за счет симпато-адреналовой од-
номоментной реакции: стресс, обеспокоенность во время 
сна, нервно-психические потрясения, негативные эмоции.
3. Иммунный фактор - по типу поздней иммунологической 
реакции с цитотоксическим эффектом.

4. Микроциркуляторные нарушения – на фоне снижения 
скорости базального кровотока и вазоконстрикции сосудов.

Местные факторы – это неудовлетворительная гигиена 
полости рта.

II тип факторов является провоцирующием, к ним отно-
сятся факторы, зависящие от действий врача и от действий 
пациента. При этом в ближайшем послеоперационном пе-
риоде осложнения, как правило, обусловлены технически-
ми погрешностями при проведении хирургического этапа 
имплантации и протезирования, а в отдаленном периоде 
– несоблюдением пациентом гигиенических норм. Среди 
врачебныех ошибок, являющихся причиной развития пери-
имплантита следует отметить нарушение правил асептики 
и антисептики; неправильная оценка факторов риска и под-
бора и установки (позиционирование) внутрикостной части 
имплантата, формирователя десны, абатмента; неправиль-
но изготовленные ортопедические конструкции (коронки, 
протезы), приводящие к перегрузке и хронической травме 
пародонта. Наиболее типичными факторами, вызывающи-
ми периимплантит, являются формирование поддесневой 
гематомы с ее последующим нагноением; несоответствие 
костного ложа размерам имплантата, вследствие чего раз-
вивается подвижность конструкции; разрушение костной 
ткани, вызванное чрезмерным усилием вкручивания им-
плантата (более 45 Н/м); неадекватное ушивание операци-
онной раны, наличие микрозазоров между имплантатом и 
абатментом.

Что касается использования для протезирования имплан-
тационных систем сомнительного качества, эта причина 
периимплантита встречается очень редко и может быть от-
несена к сфере медицинской ответственности. В этом слу-
чае осложнение может быть связано с низким качеством 
титанового сплава, недоработанным дизайном имплантата, 
применением имплантационных систем-подделок [2].

Наиболее частой причиной периимплантита является 
неадекватный уход пациента за естественными зубами, 
имплантатом и фиксированным на нем протезом, игнори-
рование профилактических осмотров и профессиональной 
гигиены полости рта. Конструктивные особенности им-
плантатов предрасполагают к образованию зубного налета 
и зубного камня, что, в свою очередь, вызывает воспаление 
окружающих тканей и периимплантит.

В группе риска по развитию периимплантита находятся 
курильщики, пациенты с заболеваниями пародонта (гин-
гивит, пародонтит, пародонтоз), бруксизмом, иммунными 
нарушениями, сахарным диабетом. На успешность инте-
грации имплантата влияет выбор тактики имплантации 
- одноэтапной или классической, показания и противопо-
казания к которой должны быть учтены при планирова-
нии лечения [18].

Вышеперечисленные местные факторы – предикторы 
развития мукозитов, являются легко контролируемыми у 

СТРЕСС КАК ФАКТОР-ПРЕДИКТОР РАЗВИТИЯ ПЕРИМПЛАНТИТА (ОБЗОР)

1Михальченко Д.В., 1,2Поройский С.В., 1,2Македонова Ю.А.

1Волгоградский государственный медицинский университет; 2Волгоградский медицинский научный центр, Россия
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компетентных пациентов. Что касается общих факторов, то 
аллергический компонент выявить не представляет особой 
сложности с помощью проведения аллергологических проб. 
Стрессовое состояние является причиной многих заболева-
ний, в том числе и стоматологических. Согласно данным 
Всемирной организации здравоохранения (ВОЗ), пародон-
том болеют более 90% взрослого населения планеты. По 
данным учёных швейцарского университета в Цюрихе, та-
кие заболевания прямо связаны со стрессом [1,7,11].

Стресс является неспецифическим ответом организма на 
любое предъявленное к нему требование. Известно, что че-
ловек испытывает стресс не только когда злится, переживает 
или раздражается, но и при положительных эмоциях. Такой 
вид стресса считается эустрессом, т.е. хорошим стрессом, 
который исходит от позитивных событий в жизни – радость 
при встрече вызывает такой же стресс как и раздражение. 
Независимо от того, чем вызвана стрессовая ситуация, че-
ловек испытывает сначала тревогу (это может быть ещё и 
паника или же приятное волнение), а после этого уже про-
исходит целый ряд различных приспосабительных реакций 
организма. Малые стрессовые реакции отлично тренируют 
организм, однако постоянные являются причиной заболева-
ний, так как приспосабливающий механизм быстро истоща-
ется. Современное общество, к сожалению, живет в посто-
янном стрессе. Следует отметить, что у большинства (90%) 
визит к стоматологу также вызывает стрессорное состояние 
[14,16]. Во время стрессовых ситуаций человеческий орга-
низм вырабатывает кортизол - гормон стресса, высокий уро-
вень которого часто приводит к воспалительным процессам 
тканей пародонта — комплекса тканей, окружающих зуб и 
предоставляющих надёжную фиксацию в челюсти. 

Стресс влияет на соблюдение правильной гигиены по-
лости рта. Данные исследования Neuroendocrinology Letters 
[13] сообщают о том, что именно стресс влияет на гигие-
нические ежедневные привычки 565 людей. Иначе говоря, 
человек начинает меньше внимания отводить чистке зубов, 
перестаёт пользовать ополаскивателями для полости рта, 
зубные нити в тот момент, когда подвержен стрессу. Несо-
мненно, внимательное отношение к своему психическому 
эмоциональному состоянию очень важно, как и грамотное 
поведение во время стрессовых ситуаций, так как полное их 
избежание невозможно.

Одним из факторов, способствующих росту неинфекци-
онных заболеваний, в том числе и стоматологических, явля-
ется высокий уровень психоэмоциональной напряженности 
в жизни современного человека. Несмотря на огромный по-
ток информации, посвященный проблемам стресса, его роль 
в генезе стоматологических заболеваний, а в частности пе-
риимплантитов изучена недостаточно. Снижение местных 
и общих механизмов защиты от повреждающих факторов, 
нарушение метаболических процессов в пародонтальном 
комплексе, как правило, происходит в случаях нервно-сома-
тических заболеваний, нарушениях обмена веществ, частых 
и длительных стрессах [2].

Влияние стресса на развитие стоматологических заболе-
ваний и их осложнений не вызывает сомнений, однако, ран-
нее выявление данного состояния и коррекция существую-
щей схемы патогенетической и симптоматической терапии 
стоматологического больного позволяет предотвратить раз-
витие периимплантитов и мукозитов.

Одним из объективных достоверных методов диагности-
ки психологического стресса является лазерная допплеров-
ская флоуметрия (ЛДФ). Данный метод является доступ-

ным, неинвазивным, способным наблюдать за состоянием 
организма in vivo в динамике лечения [3.9].

ЛДФ проводится с помощью приборов, предназначенных 
для этих целей. В России наиболее часто используются раз-
ные модификации прибора «ЛАКК»– анализатора лазерно-
го для оценки микроциркуляции крови. В качестве датчика 
в приборах ЛАКК применяется световой зонд, выполнен-
ный из трёх моноволокон. Одно волокно используется для 
доставки лазерного излучения от прибора к исследуемому 
объекту, два других волокна являются приёмными для рас-
сеянного в ткани лазерного излучения [10]. Доставленное 
по волокнам рассеянное излучение детектируется двух-
канальным фотоприёмным устройством. Электрические 
сигналы с фотоприёмного устройства поступают в блок 
обработки анализатора, где происходит выделение в зареги-
стрированном сигнале допплеровского сдвига частоты. По-
сле аналоговой обработки формируется выходной сигнал, 
пропорциональный произведению множителей: средней 
скорости движения эритроцитов и их концентрации в зон-
дируемом объёме ткани [4]. 

После регистрации ЛДФ-грамм на монитор выводились 
показатели амплитуд сигнала на выходе прибора: величина 
среднего потока перфузии крови – М в интервале времени 
регистрации, измеряется в перфузионных единицах (пф.ед), 
параметр σ («флакс») - среднее колебание перфузии отно-
сительно среднего значения потока крови М, измеряется в 
перфузионных единицах и интегральный показатель вариа-
ций – Kv данного процесса, расчетные параметры, которые 
позволяют проводить общую оценку состояния гемомикро-
циркуляции (в %) [8].

Более детальный анализ функционирования микроцир-
куляторного русла проводится на втором этапе обработки 
ЛДФ-грамм базального кровотока при исследовании струк-
туры ритмов колебаний перфузии крови - амплитудно-ча-
стотный анализ (АЧС) колебаний перфузии. По величинам 
амплитуд колебаний микрокровотока в конкретных частот-
ных диапазонах возможно оценивать состояние функциони-
рования определенных механизмов контроля перфузии [20]. 

Микроциркуляторное русло находится под многоуровне-
вым контролем, который организован через систему обрат-
ной связи. С помощью ЛДФ-метрии можно оценить влия-
ние активных (эндотелиальный, нейрогенный и миогенный 
механизмы) и пассивных (пульсовая и дыхательная волна) 
факторов. Изменения вышеперечисленных факторов вызы-
вают модуляцию перфузии. Активные факторы напрямую 
оказывают влияние на микроциркуляторную систему. К ним 
относятся эндотелиальные – VLF – колебания, миогенные – 
LFм и нейрогенные LFн – колебания. 

Факторы, вызывающие колебания капиллярного кровото-
ка вне микроциркуляторной системы, относятся к пассив-
ным (амплитуды дыхательной и пульсовой волны).

Амплитуда пульсовой волны (CF), попадает в микро-
циркуляторное русло со стороны артерий, является пара-
метром, который изменяется в зависимости от состояния 
тонуса резистивных сосудов. Очевидно, что при снижении 
указанного сосудистого тонуса, увеличивается объем при-
тока артериальной крови в микроциркуляторное русло, мо-
дулированной пульсовой волной [21]. 

Дыхательная волна (HF) обусловлена динамикой веноз-
ного давления при легочной механической активности. 
Увеличение амплитуды дыхательной волны указывает на 
снижение микроциркуляторного давления. Ухудшение от-
тока крови из микроциркуляторного русла может сопрово-
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ждаться увеличением объема крови в венулярном звене, что 
приводит к росту амплитуды дыхательной волны в ЛДФ – 
грамме. 

Пассивные факторы вызывают продольные колебания 
кровотока, отражающие периодические изменения объ-
ема крови. Поперечные колебания, обусловленные вазокон-
стрикцией и вазодилатацией мышц сосудов, обусловлены 
работой активных факторов системы микроциркуляции.

С помощью флаксмоций миогенных колебаний (LFм) 
предоставляется возможность оценить состояние мышеч-
ного тонуса прекапилляров, регулирующего приток крови 
в нутритивное русло.

С помощью нейрогенных колебаний (LFн) возможно 
оценивать периферическое сопротивление артериол; уве-
личение амплитуд нейрогенных колебаний является инди-
катором снижения сопротивления и возможности усиления 
кровотока по артериоло-венулярному шунту при повыше-
нии миогенного тонуса [15]

Физиологическая природа нейрогенных колебаний связа-
на с симпатическим адренергическим влиянием на гладкие 
мышцы артериол и артериолярных участков. Нейрогенная 
симпатическая активность накладывается на миогенные 
вазомоции и подчиняет их. При выраженной активации 
симпатических вазомоторных волокон симпатическая им-
пульсация усиливается, приводя к увеличению нейрогенно-
го компонента артериолярного тонуса, снижению амплитуд 
осцилляций кровотока в нейрогенном диапазоне. Вышеу-
казанные колебания кровотока в нейрогенном диапазоне 
связаны с влиянием тех симпатических волокон, которые 
иннервируют соответствующие сосуды, т.е. только на ло-
кальном участке исследования. Нейрогенная терморегуля-
торная активность в регуляции микрокровотока значимо за-
висит от психического состояния человека [19]. 

Микроциркуляторное русло обеспечивает транскапилляр-
ный обмен O2, CO2, субстратов, метаболитов, ионов, БАВ. 
Маркерами стрессовой ситуации являются кортизол, глюко-
кортикоиды и катехоламины (КА) [17]. Во время стресса и 
роста концентрации КА в крови снижается среднее значе-
ние перфузии, приводящее к росту индекса перфузионной 
сатурации O2 в микроциркуляторном русле и сопровождает-
ся увеличением оксигенации смешанной крови. Кроме того, 
падает индекс удельного потребления кислорода и объема 
перфузии в ткани. Данные изменения связаны со спазмом 
микрососудов и шунтированием крови ввиду повышения 
уровня катехоламинов крови [22]. Дилатация и констрикция 
микрососудов обеспечивается посредством миогенного ме-
ханизма, который, в свою очередь, зависит от концентрации 
цитозольного кальция в гладких миоцитах. Концентрация в 
гладкомышечных клетках меняется при действии стресса, 
вследствие чего возникает вазоконстрикция или вазодила-
тация и увеличение или уменьшение перфузии [16]. Стресс 
развивается по типу симпато-адреналовой реакции. Нейро-
генные колебания связаны с симпатическими адренергиче-
скими влияниями на гладкие мышцы артериол, что приво-
дит к увеличению активности симпатических вазомоторов, 
следовательно происходит сужение сосудов. Нейрогенные 
колебания способны влиять компенсаторно на мускулатуру 
и кровеносные сосуды, что также может отразиться на коле-
баниях пульсовой и дыхательной волны. Следовательно, с 
диагностической точки зрения актуальным является изуче-
ние не только амплитуд колебаний в нейрогенном, эндоте-
лиальном и миогенном диапазоне, но и пассивных факторов 
регуляции кровотока.

Таким образом, выявление стресса объективными мето-
дами – актуальная проблема здравоохранения. Предпри-
нимаются попытки осуществить диагностику психологи-
ческого стресса, используя различные физиологические 
сенсоры, в том числе ЭКГ, ЭЭГ, фотоплетизмографию 
[7,13]. Несмотря на полученные результаты, поиску до-
стоверного метода диагностики стресса по-прежнему 
уделяется много внимания. 

Психологический стресс, который опосредуется в ос-
новном симпатической нервной системой [16], может 
стать причиной изменений и кожного кровотока, модули-
руя нейрогенные осцилляции перфузии. Имеются данные 
о влиянии стресса на вазомоции и влиянии психогенно-
го фактора на развитие стоматологических заболеваний, 
успех выздоровления, в частности геронтостоматологи-
ческих пациентов [22]. Однако по сей день отсутствуют 
данные о воздействии стресса на развитие осложнений 
после имплантации, что диктует необходимость проведе-
ния дальнейшего исследования. 

На основании данных, полученных с помощью ЛДФ-
метрии, возможно проанализировать состояния и расстрой-
ства системы микроциркуляции, обнаружить различные 
заболевания на более ранних стадиях их развития, создать 
базу для более глубокого понимания патогенеза возника-
ющих расстройств микроциркуляции и осуществлять объ-
ективный контроль за проводимыми лечебными меропри-
ятиями и индивидуальным подбором фармакологических 
средств. 
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SUMMARY

STRESS AS A PREDICTOR OF PERI-IMPLANTITIS DE-
VELOPMENT (REWIEV)

1Mikhalchenko D., 1,2Poroyskiy S., 1,2Makedonova Y.

1Volgograd State Medical University; 2Volgograd Medical Sci-
entific Center, Russia

 In the era of modern technology is becoming increasingly 
popular implantation. This method is one of the leading methods 
in prosthetics of dental patients. Implantation solves a number of 
problems both aesthetic and functional. However, the percent-
age of complications, such as peri-implantitis and mucositis, 
leading to a violation of the chewing function of the dentition, 
is steadily increasing. To date, the etiology and pathogenesis of 
post-implantation complications have not been definitively clar-
ified. One of the leading predictors is psychoemotional stress. 
On the basis of the literature analysis method to study stress, 
its impact on the development of periimplantitis, is laser Dop-

pler flowmetry, allows you to quickly assess the state of micro-
circulation of the oral cavity at the stage of diagnosis, prior to 
the commencement of pharmacotherapy and in the dynamics of 
treatment and to adjust treatment regimen to prevent postopera-
tive complications. The obtained LDF-grams allow to reflect the 
state of the regulatory systems of the body, and therefore it is 
possible to use LDF for the diagnosis of psychological stress.

Keywords: implantation, peri-implantitis, mucositis, diag-
nostics, stress, laser Doppler flowmetry.

РЕЗЮМЕ

СТРЕСС КАК ФАКТОР-ПРЕДИКТОР РАЗВИТИЯ ПЕ-
РИМПЛАНТИТА (ОБЗОР)

1Михальченко Д.В., 1,2Поройский С.В., 
1,2Македонова Ю.А.

1Волгоградский государственный медицинский универси-
тет; 2Волгоградский медицинский научный центр, Россия

В эпоху современных технологий все большую попу-
лярность приобретает имплантация, который является од-
ним из ведущих методов при протезировании стоматоло-
гических больных. Имплантация решает ряд проблем как 
эстетических, так и функциональных. Однако, неуклонно 
растет процент осложнений, таких как периимплантиты и 
мукозиты, приводящие к нарушению жевательной функ-
ции зубного ряда. По сей день окончательно не выяснены 
вопросы этиологии и патогенеза послеимплантационных 
осложнений. Одним из ведущих факторов-предикторов 
их развития является психоэмоциональный стресс. На 
основании анализа литературы возможным методом ис-
следования стресса, его влияния на развитие периим-
плантитов является лазерная допплеровская флоуметрия 
(ЛДФ), позволяющая оперативно оценить состояние 
системы микроциркуляции полости рта на этапе поста-
новки диагноза, до начала проведения фармакотерапии 
и в динамике лечения и скорректировать схему лечения 
с целью профилактики развития послеоперационных ос-
ложнений. Полученные ЛДФ-граммы позволяют оценить 
состояние регуляторных систем организма. Авторы реко-
мендуют использовать ЛДФ для диагностики психологи-
ческого стресса.

reziume

stresi, rogorc faqtori-prediqtori periimplan-
titis ganviTarebisaTvis (mimoxilva)

1d. mixalCenko, 1,2s. poroiski, 1,2i. makedonova

1volgogradis saxelmwifo samedicino univer-
siteti; 2volgogradis samedicino samecniero 
centri, ruseTis federacia

Tanamedrove teqnologiebis epoqaSi implanta-
cia sul ufro popularuli xdeba. es meTodi 
erT-erTi wamyvania stomatologiuri pacien-
tebis proTezirebisaTvis. implantacia iZleva 
rogorc esTeTiuri, ise funqciuri problemebis 
gadwyvetis saSualebas. Mmagram, ganuxrelad iz-
rdeba iseTi garTulebebis sixSire, rogoricaa 
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periimplantiti da mukoziti, rac iwvevs kbilTa 
rigis ReWviTi funqciis darRvevas. sadReisod 
sabolood ar aris dadgenili implantaciis Sem-
dgomi garTulebebis etiologia da paTogenezi. 
erT-erT wamyvan faqtor-prediqtors warmoad-
gens stresi. literaturis analizis safuZvelze 
stresis da periimplantitebis  ganviTarebaze 
misi gavlenis Seswavlis SesaZlo meTodia laz-
eruli doplerografiuli fluorometria, ro-
melic piris Rrus mikrocirkulaciis sistemis 
mdgomareobis operatiulad Sefasebis saSuale-

bas iZleva diagnostikis etapze, farmakoTerapiis 
dawyebamde da mkurnalobis dinamikaSi, aseve,  in-
formaciulia mkurnalobis sqemis koreqciisaT-
vis operaciis Semdgomi garTulebebis prevenciis 
mizniT.
lazeruli doplerografiuli fluoromet-

rogramebi iZleva organizmis saregulacio 
meqanizmebis Sefasebis saSualebas, ris gamoc 
lazeruli doplerografiuli fluorometriis 
Catareba mizanSewonilia fsiqologiuir stresis 
diagnostikisaTvis.

PERCEPTION OF ORAL PROBLEMS IN PATIENTS WITH ADVANCED CANCER 

1,4Tebidze N., 1,3Chikhladze N., 1,3Janberidze E., 1Margvelashvili V., 1,2Jincharadze M., 1,3Kordzaia D.

1Ivane Javakhishvili Tbilisi State University (TSU); 2Batumi High Technology Hospital Clinic “Medcentre“; 
3TSU Alleksandre Natishvili Morphology Institute; 4BAU International University, Batumi, Georgia 

The end-of-life is an essential time period correct perception 
of which substantially stimulates the process of self-aknowl
edgment, realisation of self-essence, one’s place and role in the 
world  [15,16]. For every person, as a member of the commu
nity, the end-of-life for whom is still far, observation of the other 
person’s end-of-life and correct understanding of the actions 
taken during this period contribute to better preparation for the 
own end-of-life (the role of church and creative art plays par
ticular role here). Moreover, community is obliged to create the 
environment (ethical and institutional) that helps a person have 
an honorable ending of life, ensures consideration the impor
tance of maximum respect of one’s faith and wishes. One of the 
spheres of public activities  that is explicitly responsible for this 
is healthcare that appears to be the institutionally (community) 
organized relations among the medicine and all other related 
phenomena (activity, process).In short, healthcare is medicine in 
the governmental (community) action [7].

Every special period of life, coming out from its medical-bi
ological problems, complies with the concrete direction (field) 
of medicine. The beginning of life is taken care by “Midwifery” 
and “Neonatology”, childhood age by-“Pediatrics” while the life 
of elderly people by- „Geriatrics“. This logic suggests that the 
end of life also must have its medical direction. Until the 2

nd
 half 

of the 20th century no medical care for the end-of-life period 
existed. From the mentioned period on, medical direction called 
“Palliative Care” has been developing rapidly [4,12].

Based on the Georgian Laws on „Health Protection“ and  „Medi
cal Activities“ palliative care is: “the service via multidisciplinary 
approach that, through early detection of pain and other physical, 
psychosocial, mental problems and their correct evaluation as 
well as treatment, moral support, prevention and relief of suffer, 
improves the quality of life of a patient, with chronic or/and life 
threatening diseases, and his/her family members”. 

For the last 2 decades Georgia has been taking significant 
measures that ensured development of a certain system of pro
vision of palliative care  for the advanced  cancer patients, op
eration of which is the responsibility delegated among the state, 
professional organizations and educational institutions. 

At the same time the current model needs to be developed 
further; this requires research besides other activities. Moreover, 

in accordance with the definition of the palliative care, the patients 
with chronic or/and life threatening deseases include the patients of 
all ages with already advanced chronic incurable diseases as well 
as the aging people with incurable diseases what for these people 
is their age  [11]. This philosophy was perfectly stated by Shota 
Rustaveli, Georgian poet of the 12th century: “I passed the years 
and suffer from my age, the illness worse than others ever” [14].

It must be noted that, in Georgia where elderly people make 
the fourth part of the population, looking after the aged people 
is traditionally considered to be the responsibility of the society; 
this is the issue of worth for family and the nation as whole [8].

International pratice proves that the elaboration of the scien
tifically justified national model of the palliative care for elderly 
people depends on a certain number of demographic, social and 
health realities including the aspects such as distribution of the 
elderly population within the regions of the country, the struc
ture of diseases, economic conditions and social ensurance, pro
viding medical support (insurance and targeted state programs) 
and legislative (legal) service [9,17,19].

Moreover, it is clearly stated that while elaboration of the pal
liative care model for the elderly as well as incurable cancer pa
tients, the requirements and needs of the given contingent must 
be considered together with the national-traditional-religious 
specifics as well as their attitude towards meeting these require
ments, with particular focus on the relations (communication) 
with them at the end of their lives  [1,9]; this  was proved by our 
previous research works too [2].

Earlier we carried out a crosssection survey during which the 
acknowledgment of the end of life and the attitude to it in the 
cancer patients with the limited life period and the aging people 
have been reflected and compared through semi-structured for
mat like interview recording and analysis. 

As it was revealed the end-of-life needs, perceptions and at
titudes are mainly similar in people independently from what 
causes this sensation of the limitation, be it an incurable disease 
or the age; the stories of patients with advanced cancer diagnosis 
as well as the persons over 85 clearly reveal that the complaints 
and symptoms are overwhelmed by the stories associated with 
the need of social relations, love and respect as in Abraham 
Maslow’s hierarchy of human needs and requirements [3].
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Besides, while carrying out the mentioned research the prob
lems connected with oral cavity were mentioned only in single 
cases. It was strangely unexpected as, on the one hand, oral 
cavity as well as dental problems appear to be common in old 
people, while, on the other hand, chemotherapeutic treatment in 
oncological incurable patients also not seldom appears to be the 
reason of complains on the oral cavity. 

We assume that the semi structured interviews that we recorded 
did not allow to highlight separate symptoms/complaints (including 
the symptoms/complaints about oral cavity). In other case we must 
assume that the main problem for the interviewes-acknowledgment 
of the end-of-life due to the age or illness-overwhelmed all their 
daily problems so that both elderly patients and patients subject to 
palliative care had to reveal the demand on free accomplishment of 
physiological needs, in reality demonstrated intense need of love, 
relationship, respect to the extent that they paid less attention to the  
symptoms of disease. In other words we witnessed what Galak-
tionTabidze, Georgian poet, said in one of his poems: 

„... so the closeness of death changes 
the roses and waterfalls in the tunes of the dying swan” [18], 

while Ilia Chavchavadze, a writer, stated: „when the Sun goes 
down, stars disappear”. In our case the issue must be un-der-
stood in the following way: “when a big trouble is approach-
ing us, minor things are no more cause of unrest!” if we deal 
with this phenomenon, we have to admit that elderly people like 
incurable cancer  patients who can feel some limitation of the 
life left, appear to be very interesting subjects for the psycho-
medical research [10,13].

We aimed to verify if the less attention from the sides of pa-
tients towards the oral cavity symptoms/complaints were caused 
by the “poor” format of semi-structured interviews that were not 
focused on the oral status.

With the purpose to meet the presented objective, we dicided 
to address the below given three tasks: 

- To find out to what extent the oral cavity problems cause 
complaints in patients with incurable cancer versus their general 
complaints; 

- What is the compliance between the complaints of the pa-
tient with incurable cancer and the reality stated and assessed 
by the dentist; 

Table 1. First part of the mentioned questionnaire
1.Have you been experiencing any changes in your life after detection of the disease or after treatment? 

a. no b. slight c. moderate d. severe 
2Have you been experiencing  any changes in your mouth after detection of the disease or after treatment? 

a. no b. slight c. moderate  d.severe  
3.Do you have dry mouth? 

a. no b. slight c. moderate  d. severe
4.Do you feel any mouth discomfort? 

a. no b. slight c. moderate  d. severe
5Do you have any taste disturbances? 

a. no b.slight c. moderate  d. severe
6.Do you have difficulties while chewing? 

a. no b. slight c.moderate  d. severe
7.Do you have difficulties while swallowing? 

a. no b. slight c. moderate  d.severe
8.Do you have difficulties while speaking? 

a. no bslight c. moderate  d. severe
9.Do you feel sore taste in mouth? 

a. no b. slight c.moderate  d. severe
10.Do you suffer from nausea and vomiting? 

a. no b. slight c. moderate  d. severe
11.Do you have a burning mouth? 

a. no b. slight c. moderate  d. severe
12.Do you use dentures? 

a. yes b. no 
13.How do dentures fit you?

a.	 no b. yes 
14.Do you have rushing mouth? 

a. no b. slight c. moderate  d. severe
15.Do you feel any pain in your mouth? 

a. no b. slight c. moderate  d. severe
16.How would you grade your mouth related problems vis-à-vis your general problems? 
0........10....... 20.......30.......40......50.........60.......70.........80.........90.........100
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- How manageable the pathologies of oral cavity are for the 
patients with advanced cancer.

Material and methods. 50 patients, aged 20 -75, with advanced 
cancer were involved in the study; the patients were provided inte-
grated palliative treatment (care) in the Cancer Centre (in the De-
partment of Che-motherapeutic and Palliative Care of the Batumi High 
Technol-ogy Hospital Clinic “Medcentre”) in the Autonomous Repub-
lic of Ajara from 10 January 2017 until 30 November 2018. 

Criteria for the involvement in the research: 
1.Verified advanced cancer;
2. The sample involved in the survey had to speak Georgian 

language at the satisfactory level;
3. Cognitive skills of those involved in the survey had to be 

adequate (they have to be able to understand the questions they 
are asked and respond  thoughtfully).

Adequate cognitive function (was confirmed by theresults of 
Mini-mental State Examination investigationprovided by their 
family doctors before their admission to Cancer Center in the 

Batumi High Technology Hospital Clinic «Medcentre».
Criteria of exclusion from the research: 
1.No or low competences of Georgian language;
2.Inadequate cognitive skills.
For the research we used a questionnaireone the part of 

whichwas answered by the people involved in the research who 
had simply to circle one out of the proposed alternatives. The 
below presented table (Table 1) represents the first part of the 
mentioned questionnaire. 

After filling the questionnaire we recorded the additional in
formation related to the “problems with oral cavity” provided 
with the patients via in-depth interview. The recorded informa
tion was processed then and together with the from the question
naire was the subject of the qualitative and quantitative analysis. 

The second part of the questionnaire was filled by a research
er/dentist on the ground of the information obtained through the 
data in the questionnaire and the examination of oral cavity of 
the patient (Table 2).

Table 2. Second part of the questionnaire 
Second Part of the Questionnaire 

Date:
1.Name, Surname: 	
2. ID Number: 
3.Age: 
4.Address; 
5.Telephone: 
6Profession and Occupation: 
8. Previous and accompanying diseases: allergy, pediatric infectious diseases, Cardio-vascular disorders, Respiratory system disor-
ders, Digestive system disorders, Urinary system disorders, Nervous system disorders, Endocrine system disorders; 
Note:
9.Primary diagnosis:
10.History of illness:
11. Passed therapy:  chemotherapy, radiotherapy and surgery;
12. Current therapy: chemotherapy, radiotherapy and surgery;
13.Planned therapy: chemotherapy, radiotherapy and surgery; 
14.Oral cavity anamnesis:  (how do the existing oral cavity complaints disturb the patient and  to what extend do they decrease quality 
of their life) ; 
-dry mouth:
-mouth discomfort:
-taste disturbances: 
-difficulty chewing and swallowing: 
-difficulty speaking:
-mouth sores:
-mucus layer diseases (candidosis, stomatitis, etc.); 
Notes: 
15.External examination:
Face skin color:
Symmetry:
Tumors:
Regional lymph nodes: enlarged, painful, movable; 
Lips and mouth angles state: norm, splits; 
Mucosa state: tongue, cheeks and palates; 
16.Occlusion: normal,mesial, distal, edge-to-edge, nonocclusion, crossbite; 
Note: 
17. Formula:8 7 6 5 4 3 2 1  1 2 3 4 5 6 7 8

     8 7 6 5 4 3 2 1  1 2 3 4 5 6 7 8
Dentures type: removable full or partial; 
Dentures fitting: yes, no; 
Necessity of dentures: yes, no; 
18.Hygiene state: good,  bad; 
19. How a patient takes care of his/her mouth
20.Periodontal  diseases:
Note: 
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The presented questionnaire (both parts) was created based on 
consultations with international experts in oncology, palliative 
care and dentistry; 

We conducted the pilot survey to evaluate the validity of 
the questionnaire. In order to check if each question was  un
derstandable, for the pilot survey we chose 6 patients with ad
vanced cancer and 6 practically healthy patients. All 12 patients 
involved in the survey coped with the first part of the question
naire without complications  as well as collaborated with the 
dentist at the satisfactory level in the process of filling the sec
ond part of the questionnaire. 

Results and their discussion. Out of the 50 cancer patients 
with incurable disease involved in the survey 20 were women 
and 30-men. The diagnoses of all 50 patients are presented in 
the Table 3.

31 (62%) patients were diagnosed to accompanying disease. 
Out of those 31 17 (55%) patients  had 2 and more accompany
ing diseases. 

Out of 50, 33 had undergone various treatments. 21 patients 
had undergone complex treatment: 3 patients had been operated; 
they also had radiotherapy and chemotherapy.  2 patients had 
been operated and treated with radiotherapy; 9 patients had been 
operated and treated with chemotherapy, while 7 patients had 
been administered chemotherapy and radiotherapy. 

While being involved in the survey these 33 patients were not 
the subjects to cancer treatment in the radical or palliative re
gime; they were staying in hospital or at home under symptom
atic treatment and palliative care. 

17 patients were diagnosed late, at the 4th stage of the disease.  
Due to severeness of the disease they were rejected from radical 
treatment methods and transfered to the 4th clinical group. This 
group of patients directly became the subjects of palliative care. 

Oral cavity appeared to be the cancer localization area for one 
patient only. 

Based on the data of each part of the questionnaire for the 
patients we prepared 2 tables where the data were grouped in 

accordance with the gender and 3 aging groups of the patients 
(20-44; 45-64; 65 and older) (Tables 4 and 5).

Slight and severe changes in the quality of life were stated by 
42 (84%) patients including 26 men and 16 women. Out of these 
42 patients 24 were 65 years old and more. Cancer was expected 
to have changed the quality of life of young people more (due to 
disease, everyday routine must have been changed for them more 
[worsen]). It is possible that the change in the quality of life in the 
elderly people is the combination of worsening the life due to their 
disease and the age and, therefore, it is perceived more painfully. 

Mild and excessive nausea and/or vomiting were stated by 
15 (30%) out of 50 patients out of which 7 were women and 
8- men. 8 out of those 15 patients were 65 and older. The stated 
two symptoms are related to cancer (or they appear to be the side 
effects of treatment) [6]. It has to be underlined that all patients 
with these symptoms reported the decrease of the quality of life.

Out of 50 patients, involved in the survey, 21 (42%) wore den
tures; 18 out of those 21 patients were 65 and older. 6 (29%) out 
of 21 patients expressed dissatisfaction with dentures. Compari
son of given data with the data on the change of the life qual
ity confirms that dissatisfaction with dentures should not be the 
determinant of the life quality evaluation.  

Changes in oral cavity were stated by 30 out of 50 patients 
including 13 women and 17 men. 19 (7 women and 12 men) 
out of these 30 patients were 65 and older. It is interesting that 
sensation of changes in oral cavity were rarely connected with 
“bad work” of dentures.

All patients revealed having at least one symptom out of the 10 
symptoms of oral cavity listed in the questionnaire (Fig.). Mild and 
excessive symptoms, in six groups selected in accordance with gen
der and age, range between 2 and 23 %, while the absence or minor 
representation of complaint ranges between 2-52%.  

What is more, the absence of symptoms or “minor discom
fort“  in oral cavity were mainly stated (30-52%) by 65 year old 
and older patients. At the same time, this data stays same statisti
cally in women and men. 

Table 3. The diagnoses of patients (n=50)

Diagnosis 
Number 

Women Men 

Malignant  tumor of bronch and lung 2 15

Ductal carcinoma of mammary gland 5
Prostate adenocarcinoma 3
Malignant ovarian tumor 3
Malignant tumor of pancreatic head 1 1
Malignant tumor of rectus 1 1
Follicular limphoma 1 1
Malignant tumor of Urinary bladder 2
Malignant cervical tumor of uterus 2
Malignant lateral side tumor of tongue 1
Malignant skin melanoma 1
Malignant tumor of thyroid gland 1
Nonhodgkin limphoma 1
Malignant tumor of connective and soft tissues (myxosarcoma) 1
Malignant tumor of kidney 1
Kaposi΄s sarcoma 1
Malignat tumor of stomach 1
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Only one woman, diagnosed to tongue cancer, stated that oral 
cavity was her main complaint. All the above presented confirms 
that incurable cancer patients do not “consider” oral cavity com
plaints as a significant problem.

Examination of the patient’s mouth by the researcher (dentist) 
revealed splits on lips and mouth corners in 13 (26%) patients 
including 5 (10%) women and 8 (16%) men. Splits or cheilitis 
can be explained with the dryness in mouth or the lack of saliva 
that, in its side, is caused due to hypofunction of salivary glands. 
It must be underlined that 6 out of 13 patients did not complain 
about oral cavity at all.  

Occlusion or physiological (normal) relevance of the rows of 
low and upper teeth [5] is changed in the case of  50%; that in the 
majority of the patients is due to deficiency of teeth and absence 
of dentures. When dentures are not applied on time after missing 
teeth due to various reasons, low and upper teeth start mismatch-
ing that might be followed by pathological changes in temporo-
mandibular joint too [5]. The presented table demonstrates that 
not a single patient had full dentition. Moreover, out of the group 
of elderly people- 5 (10%) women and 9 (18%) men - had aden-
tia (complete lack of teeth); 13 out of 14 patients wore dentures. 
In 7 cases dentures were of a bad quality suggesting the need of 
other dentures. The rest 36 patients were identified to have miss-
ing teeth to various amounts. Out of 50 patients only 25 (50%) 
wore dentures, while 16 (32%) needed to be provided with them 
urgently, among them 7 patients with adentia. 34% of men and 
14% of women were identified to have various types of dental 
plaques. Condition of oral cavity in correlation with disregard of 
oral cavity hygiene. Diseases of periodont have been identified 
too the frequency which is increasing in parallel of getting older. 

The above stated proves that the sample needs to improve the 
oral cavity hygiene. Moreover, if we consider that the presented 
condition could be unlikely connected to cancer or its side ef
fects, we can conclude that the problems of oral cavity are more 
of common/general nature.  

Adaptation to the lack of teeth and even more, full adentia, 
when the people involved in the research chose “no” or “slight” 
out of the alternative answers focused on the oral cavity prob
lems, while filling the questionnaire, reveals a lack of education 
and awareness on the the oral cavity in general and in particular, 
the physiology and hygiene of teeth.  

Conclusions. 1. Based on the above stated we must assume that 
the semi-structured interview format (without special focus on the 
complaints on the oral cavity) “does not appear guilty” in report
ing oral cavity complaints/problems as insignificant by the patients. 
Cancer patients consider these problems as less important;  

2.Conditions recorded by a dentist are more severe and seri-
ousin comparison to what the patients stated;

3.Furthermore, it must be taken into consideration that the 
conditions and pathologies of oral cavity registered during our 
research are subject to improvement and treatment and, rel-
evantly, their correct management has potential to improve the 
quality of life for incurable cancer patients.
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SUMMARY

PERCEPTION OF ORAL PROBLEMS IN PATIENTS 
WITH ADVANCED CANCER 

1,4Tebidze N., 1,3Chikhladze N., 1,3Janberidze E., 
1Margvelashvili V., 1,2Jincharadze M., 1,3Kordzaia D.

1Ivane Javakhishvili Tbilisi State University (TSU); 2Batumi 
High Technology Hospital Clinic “Medcentre“; 3TSU Alleksan-
dre Natishvili Morphology Institute; 4BAU International Uni-
versity, Batumi, Georgia 

The results of the previous research, aimed to study the per
ception of and attitude to the end-of-life in the incurable cancer 



56

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

patients as well as the elderly aged 85 and older, revealed that 
independently from the cause of the life limitation, perceptions 
of and attitudes to the end-of-life are mainly similar. Moreover, 
it must be highlighted that the complaints on oral cavity were 
stated only by the single patients from the sample. 

We aimed to verify if the less attention from the sides of pa
tients towards the oral cavity symptoms/complaints were caused 
by the “poor” format of semi-structured interviews that were not 
focused on the oral status.

The sample of the research included 50 advanced cancer pa
tients aged 20 to 75, under integrated palliative treatment (care).  
We applied for two-part questionnaire in the first part of which 
the patients had to choose one out of the alternative answers to 
the concrete questions related to oral cavity problems.  The sec
ond part of the questionnaire was filled by the researcher/dentist 
based on the information obtained through examination of the 
patient’s oral cavity.

Based on the results of the data processing it was concluded 
that conditions recorded by a dentist were more severe and seri
ous in comparison to what the patients stated.

Furthermore, it must be taken into consideration that the con
ditions and pathologies of oral cavity registered during our re
search are subject to improvement and treatment and, relevantly, 
their correct management has potential to improve the quality of 
life for incurable cancer patients.

Keywords: incurable cancer,  oral cavity, palliative care.

РЕЗЮМЕ

ВОСПРИЯТИЕ ПРОБЛЕМ ПОЛОСТИ РТА У ПАЦИ-
ЕНТОВ С ЗАПУЩЕННЫМ РАКОМ 

1,4Тебидзе Н.Т., 1,3Чихладзе Н.Т., 1,3Джанберидзе Е.Г., 
1Маргвелашвили В.В., 1,2Джинчарадзе М.И., 1,3Кордзаиа Д.Дж.

1Тбилисский государственный университет им. И. Джава-
хишвили (ТГУ); 2Батумский высокотехнологический госпи-
таль, Клиника «Медцентр»; 3Институт морфологии им. 
А. Натишвили, ТГУ; 4БАУ Международный Университет, 
Батуми, Грузия

Целью исследования явилось определение причин невы-
явления жалоб на патологии ротовой полости и симптомов 
заболевания в интервью полу-структурированного формата 
с отсутствтем фокусирования на состоянии ротовой поло-
сти.

Исследовано 50 онкологических больных в возрасте 20-
75 лет, которые получали интегрированное паллиативное 
лечение. 

В процессе исследования использованы анкеты-опрос-
ники, состоящие из 2 частей. В первой части исследуемые 
пациенты отвечали на заданные вопросы по поводу жалоб 
на состояние ротовой полости путем выбора ответа из не-
скольких предложенных вариантов. 

Вторую часть анкеты заполнял врач-стоматолог после ос-
мотра ротовой полости исследуемых пациентов.

В результате анализа полученных данных установлено, 
что состояние, зафиксированное врачом-стоматологом, бо-
лее тяжелое и серьезное, чем в жалобах пациентов. 

На основании результатов обработки данных проведен-
ного исследования авторами делается вывод, что состояние, 
зарегистрированное стоматологом, было более тяжелым и 
серьезным в сравнении с жалобами пациентов.

Следует учитывать, что состояние и патология полости 
рта, выявленные в ходе проведенного исследования, подле-
жат улучшению и лечению. Таким образом, их правильное 
ведение может улучшить качество жизни больных тяжёлы-
ми формами рака.

reziume 

piris Rrusmxrivi  Civilebis aRqma kibos Sors-
wasuli formebiT daavadebul pacientebSi

1,4n.TebiZe, 1,3n. CixlaZe, 1,3e. janberiZe, 
1v. margvelaSvili, 1,2m.jinWaraZe, 1,3d. korZaia

1i. javaxiSvilis sax. Tbilisis saxelmwifo uni-
versiteti (Tsu); 2baTumis maRalteqnologiuri 
hospitali, klinika «medcetri»; 3Tsu, aleqsandre 
naTiSvilis morfologiis instituti; 4  bau saer-
TaSoriso universiteti, baTumi, saqarTvelo

avtorebis mier adre Catarebulia sicocxlis 
SezRuduli xangrZlivobis gamacnobierebeli 
onkoinkurabeluri pacientebis da 85 da meti wlis 
moxucTa jgufebis mier sicocxlis miwurulis 
aRqmisa da damokidebulebebis anketuri kvleva. 
dadgenilia, rom sicocxlis limiturobis ganma-
pirobebeli garemoebebis miuxedavad, si¬cocxlis 
miwurulis aRqma da damokidebulebebi metwilad 
msgavsia. amasTanave, aRsaniSnavia, rom gamokvleul 
kontingentSi mxolod erTeulebma aRniSnes piris 
Rrusmxrivi Civilebi.
winamdebare kvlevis mizans warmoadgenda na-

xevrad-struqturirebuli intervius formatiT 
gamokiTxvis meTodiT pacientebis mxriv piris 
Rrus simptomebze/Civilebze yuradRebis gamax-
vilebis/argamaxvilebis mniSvnelobis Sefaseba.
gamokvleulia 20-75 wlis asakis 50 onkoinkura-

beluri pacienti, romlebic iRebdnen integrire-
bul paliatiur mkurnalobas (mzrunvelobas). 
gamoyenebulia ornawiliani anketa-kiTxvari. 
pirvel nawilSi dasmul konkretul SekiTxvebs 
piris Rrusmxrivi Civilebis Taobaze kvlevaSi 
CarTuli pirebi upasuxes SeTavazebuli versie-
bidan erT-erTis ubralo Semoxazvis gziT; an-
ketis meore nawils, kvlevaSi CarTuli pirebis 
piris Rrus daTvalierebis Sedegad miRebuli in-
formaciis safuZvelze, avsebda mkvlevari (eqimi-
stomatologi). 
miRebuli monacemebis damuSavebis Sedegad 

dadginda, rom eqimi-stomatologis mier dafiq-
sirebuli mdgomareoba ufro mZime da seriozu-
lia, vidre es asaxulia pacientebis subieqtur 
aRqmebsa da CivilebSi.  es miuTiTebs, rom adre 
Catarebuli kvlevis Sedegebi araa pirobadebu¬li 
gamoyenebuli anketa-kiTxvaris struqturis 
xarveziT piris Rrusmxriv Civilebze arasaTa-
nado aqcentis TvalsazrisiT.
¬gasaTvaliswinebelia, rom piris Rrus is mdgo-

mareobebi da paTologiebi, rac mkvlevaris mier 
iqna aRwerili, eqvemdebareba marTvas (gaumjobese-
bas da mkurnalobas), rac, Sesabamisad, gulisxmobs 
onkoinkurabelur pacientTa cxovrebis xarisxis 
gaumjobesebas. 
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MODERN TREATMENT METHODS OF PHLEGMON IN THE MAXILLO-FACIAL AREA AND NECK

1Malanchuk V., 2Sidoryako A., 2Vardzhapetian S.

1Bogomolets National Medical University, Kyiv; 2State Establishment Zaporizhzhya Medical Academy 
of Postgraduate Education of the Ministry of Health of Ukraine, Ukraine 

The lymphatic system enters the human blood system and is 
actively involved in ensuring the immune response of the body. 
It duplicates the vasculature, consisting from lymphatic capil-
laries, blood vessels, and evenly distributed lymphoid tissue, 
which is a part of the structure of the lymph nodes and group 
lymphatic follicles of the small intestine (Peyer’s patches) and 
others. According to the evidence of the world’s lympologists, 
the lymphatic system is the main organ of the human immune 
system, most of the lymphocytes are located in it [3,4,11]. The 
lymphatic system is involved in all pathological processes in 
the macroorganism [2,5,7] since the division and further adher-
ence of bacteria and toxins occurs through the lymphatic vessels 
and lymph nodes and creates so-called accumulation of toxins, 
therefore the endolymphatic injection of antibacterial agents of 
immunocorrective is pathogenetically justified [1,9]. Antibacte-
rial saturation by the lymphotropic way creates high concentra-
tions of anti-inflammatory and other drugs on the path of move-
ment of microorganisms and bacteroids, contributing to a rapid 
immune response and movement of antibacterial drugs to meet 
microorganisms.

One of the many distinguishing features of odontogenic infec-
tion is that the patient’s body cannot cope on its own, without 
remedial measures, to stop the flow of microorganisms from the 
source of infection. And it means it is useless to hope on the self-
healing and the complete elimination of the infectious focus. At 
best, the process is chronized, a center of odontogenic infection 
is in a state of equilibrium with the patient’s body [6,8,10].

Objective: to increase the effectiveness of treatment of phleg-
mon of the maxillofacial area and neck with the influence on 
pathogenic factors, complementing the main treatment plan with 
the injection of the second antibiotic in a regionarny lymphatic 
way.

Material and methods. All procedures carried out in the 
study with the participation of patients corresponded to the ethi-
cal standards of the institutional and national research commit-
tee, as well as the Helsinki Declaration (1975) and its revision, 
1983. We have carried out the diagnostics and complex treat-
ment of 100 patients with odontogenic phlegmons who were 
hospitalized in the department of maxillofacial surgery at the 
Department of Surgical and Therapeutic Dentistry of the State 
Establishement “Zaporizhzhya Medical Academy of Postgradu-
ate Education of the Ministry of Health of Ukraine” in City Clin-
ical Hospital for Emergency and Medical Care, Zaporizhzhya 
during 2016-2017. Patients were divided into 2 groups: 1 gr - 45 
patients were treated with intramuscular injection of “ceftriax-
one”. 2 gr. - 55 patients whose treatment consisted of both the 
traditional method and the lymphatic injection of “Lincomycin” 
(antibiotic).

All patients got a complete examination upon admission to 
the hospital. Surgery was performed according to the generally 
accepted technique under the local or general anesthesia de-
pending on the prevalence of the inflammatory process and it 
deals with a wide dissection and drainage of the purulent focus.

Patients received common antibacterial and anti-inflammato-
ry therapy; the correction of water and electrolyte balance was 
carried out.

Fig. 1. Inflammatory process targeting

From the very first hospital stay, all hospitalized patients re-
ceived antibacterial therapy, regardless of the location and ex-
tent of the infectious-inflammatory process. Choosing places 
for lymphotropic injection of antibacterial drugs, we proceeded 
from the regionarny principle on the basis of available literature 
data about the structure of the lymphatic system of the maxillo-
facial area, taking into account the anatomical and physiological 
principle of lymphatic drainage.

For directional exposure on the inflammatory process in the 
lower jaw body, as well as adjacent subtoungue, submandibular, 
pterygomaxillary and chewing cellular tissue spaces, the anti-
bacterial drug was injected strictly hypodermicly 1 cm below 
and laterally to the mastoid of the temporal bone on the side of 
inflammation.

In the submental area, drugs were injected into submucosaly 
in the area of the mandibular nerve exit from the lower jaw on 
both sides using the subperiosteal anesthesia method. We have 
injected lymphotropic antibacterial drugs intracutaneously in 
the nasolabial fold on the side of inflammation to influence on 
the infectious inflammatory process in the upper jaw, upper lip, 
infraorbital, zygomatic, cheek areas.

Fig. 2. The location of the lymph nodes of the maxillofacial 
region

With the spread of the inflammatory process in the parotid-mas-
ticatory area or the parenchyma of the parotid salivary gland, the 
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lymphotropic antibiotic drugs were injected intracutaneously under 
the base of the ear tragus. It is possible to do the simultaneous injec-
tion of an antibacterial drug from several points based on the sever-
ity of inflammatory process (Fig. 2). The course of lymphotropic 
antibiotic therapy lasted 5-7-10 days.

For the treatment of patients with phlegmon of the maxil-
lofacial area and neck, regionarny antibacterial lymphotropic 
therapy was used as an additional way of injecting drugs to the 
basic principle of treatment. Ceftriaxone, an antibiotic of the 3rd 
generation of cephalosporins group, was chosen as the main an-
tibacterial drug. In addition, Lincomycin 30%, an antimicrobial 
medicine of the lincosamide group, was injected lymphotropi-
cally as a second antibacterial drug.

The distribution of patients was carried out taking into ac-
count sex and age, as it is shown Table 1. The most common 
hospital patients - are people of working age, from 20 to 40 
years (90.9%). All 100 patients included in the comparison 
group of the etiological factor of the purulent-inflammatory 
process of the maxillofacial area the teeth were affected by 
complicated caries.

In particular, from the topographic classification of phlegmon 
of the maxillofacial area, a purulent-inflammatory process can 
spread to one, two and more areas. The distribution of inflam-
matory process by anatomical cellular spaces corresponds to the 
Table 2.

According to the Table 2, purulent-inflammatory diseases 
of the maxillofacial area are often localized in the subman-
dibular, parotid-chewing and pharyngeal areas and the floor 
of the mouth. In 63 patients, the spread of acute purulent-
inflammatory process was observed in two or more anatomi-
cal cellular spaces. 

At the time of hospitalization of various indicators of white 
blood hemogram any comparison was not observed between 
the groups. In 86 (86%) patients, red blood cells did not ex-
ceed normal values and only in 14 (14%) patients their value 

was 4x1012/l. Hemoglobin in 24 (24%) patients was less than 
120 g/l, while the remaining 76 (76%) patients were within 
the normal range. Changes in leukogram values were dif-
ferent.In 35 (35%) patients, the number of leukocytes was 
within the normal range, in 7 (7%) patients leukopenia was 
observed less than 4 x109/l and only in 58 (58%) patients 
leukocytosis more than 11x109/l. was observed according to 
the analysis. An increase in the number of rod neutrophils to 
7–8%, and segmented neutrophils accounted for up to 70%, 
also was noticed only in 45 (45.5%) patients. At the same 
time, there was a decrease as for lymphocyte content in all 
patients: severe lymphopenia (5-15%) in 41 (40.5%) patients, 
in 14 (14.1%) patients a decrease in their number (to 20-30%) 
was noticed. In 20 (20.3%) patients, the number of lympho-
cytes did not pass their lower limit of the rate (from 15 to 
20%), and only in 25 (25%) patients the level of lymphocytes 
was within the physiological limits. A decrease in the number 
of lymphocytes with a low number of leukocytes proves that 
this is one of the signs of the torpid course of the disease. 
Hematological parameters among practically healthy indi-
viduals and patients of the 1st and 2nd groups with phlegmon 
during hospitalization correspond to Table 3.

Thus, 40.5% of hematological signs of impaired immune 
response took place. It indicates on the development of in-
flammation which is not favorable for a quick recovery of the 
patient. The evidence of low clinical activity of the inflam-
matory process were indicators of ESR, which did not rise 20 
mm/hour in 33 (33.5%) patients, in 45 (53.2%) patients their 
values were in the range of 20-40 mm/hour, and only in 22 
(22.2%) patients the indicators were higher than 40 mm / hour 
of the physiological norm. 

Results and their discussion. As a result, it was found that 
among 17.3% of patients with odontogenic phlegmons of the 
maxillofacial area a torpid stage of the disease with blurred clin-
ical signs was observed.

Table 1. The distribution of patients with phlegmons of the maxillofacial area and neck depending on the age and sex corresponds

Sex
Age (years)

Total
15-20 21-40 41-60 61 and older

Men 6 43 9 2 60
Women 7 22 10 1 40

Table 2. Indicators of the general blood test, which were taken upon admission to the hospital, 
convincingly show the development of inflammatory processes in patients

Location area Number

Chin 4

Submandibular 35

Mandibular 2

Cheekbone 2

Wing maxillary 12

Parotid-chewing 10

Pharyngeal 15

Infraorbital 5

Neck 4

Floor of the mouth 10

TOTAL 100
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In 58 (58.3%) patients, accompanying somatic diseases, 
such as chronic diseases of the digestive system and the bron-
chopulmonary system, as well, were presented.

Before hospitalization, 57 (57%) patients did not seek any 
medical help from a doctor, they did self-medicated, used an-
tibacterial drugs without a doctor’s prescription. 43 (43%) 
patients were at the outpatient appointment with a dental 
surgeon before referral to hospital. They were carried out 
anti-inflammatory therapy with antibiotics, sulfonamides, an-
algesics, UHF, compresses. Many patients took these drugs in 
full dosages and in an incomplete course. The course of the 
inflammatory process from the first clinical symptoms to hos-
pitalization in the majority of patients (87%) was more than 
3 days. In these patients, lymphotropic therapy accelerated 
the result of the inflammatory process and led to the recovery 
of the body in shorter periods. The results of the observation 
showed a positive dynamic as for the treatment of patients 
of the second group with regionarny injection of lincomycin 
in addition to the main method of treatment; their length of 
stay in the hospital decreased, compared with patients of the 
first group.

On the 4th day, there was noticed a positive dynamic in the 
results of blood tests (an increase in the number of red blood 
cells, a decrease of the ESR indicator, a decrease in the num-
ber of leukocytes, etc.), a decrease in symptoms of general in-
toxication of the body and a decrease in local signs of inflam-
mation. The wound was cleansed and granulations appeared 
in it three days earlier. Normalization of body temperature 
in patients of the second group took place 3-4 days earlier, 
in patients of 1st group, a decrease in body temperature was 

accompanied by its periodic rises. In the second group of 
patients simultaneously with the normalization of body tem-
perature, the general condition improved, sleep and appetite 
returned to normal. In group 1, the same indicators appeared 
later for 2-4 days. It was also established that with the region-
arny injection of the antibiotic Lincomycin, its concentration 
in the exudation lasted up to 24 hours, and was higher than 
with the traditional method of antibacterial drug injection.

With the injection of the drug by the regionarny method, it 
penetrates into the blood from the lymphatic system. Associ-
ated it with the fact that the movement of the lymph through 
the vessels is not large and amounts to 0.4-0.5 m/s, the anti-
bacterial drug entering the blood from the lymphatic system 
periodically, in small doses, keeps a positive concentration 
of the antibiotic in the lymphatic system and stay longer in 
blood. This explains the preservation of a high concentration 
of the antibiotic in soft tissues in the area of the inflamma-
tory process in comparison with the similar injection by the 
intramuscular method.

The maximum concentration of Linkomicin in the blood 
after endolyphatic injection is slightly lower than the con-
centration of the drug injected intramuscularly. However, 
if we consider that the maximum intramuscularly injected 
ceftriaxone concentration occurs on the 2nd hour after ap-
plication and quickly decreases (by 93 % by 12 hours), 
while the maximum amount of Linkomicin injected en-
dolymphatically is found in the blood 4 hours later and 
decreases on the 12th hour, it is only 79.5 %. A day later, 
regardless of the presence of pathways, lincomycin is not 
detected in the blood.

Table 3. Hematological parameters among practically healthy individuals and patients 
of the 1st and 2nd groups with phlegmon during hospitalization

Index Healthy faces (n=20) I group (n=45) II group (n=55)

Red blood cells, (1012/l) 4,64±0,06 4,31±0,08* 4,27±0,08*

Hemoglobin, (g/l) 141,0±1,7 132,6±2,8* 134,7±2,1*

 Color indicator, (c.u.) 0,91±0,01 0,89±0,01 0,89± 0,01

White blood cells, (109) 5,88±0,14 11,02±0,4* 12,48±0,4*

 Rod neutrophils, (%) 3,05±0,29 8,53 0,74* 9,69±0,61*

Segmented neutrophils, (%) 61,18±0,74 64,48±1,65* 66,09±1,44*

Lymphocytes, (%) 28,09±0,6 18,82±1,4* 16,72±1,2*

Monocytes, (%) 5,45±0,38 6,04±0,4 5,03±0,2

Erythrocyte sedimentation rate mm/h 6,0±0,6 29,2±1,7* 28,2±1,5*
* – significant differences from the group of healthy individuals (p <0.05)

Table 4. Comparative characteristics of clinical indicators in patients with phlegmon of the maxillofacial area and neck 

Indicators I group (n=45) II group (n=55)

General improvement, (day) 4,7±0,6 2,4±0,7

Pain Relief, (day) 3,2±0,4 2,5±0,8

Reduction of purulent discharge, (da) 6,2±0,7 3,4±0,6*

Appearance of granulations, (day) 8,5±0,9 4,2±0,5*

Wound cleansing, (day) 11,2±0,8 6,2±0,7*

Bed day (day) 15,7±1,2 9,5±0,6*
* - statistically significant differences from the control group (p <0.05)



60

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

Using this method of injection of antibacterial drugs, three 
types of complications were identified: the formation of infil-
trates, skin necrosis, allergic reactions.

The data obtained by us testified about significant changes 
in the immune status of (17.3%) patients with phlegmon of 
maxillofacial and neck. In the process of traditional antibac-
terial therapy in the first group, stabilization of the general 
condition in 40 (88%) patients was noticed on 4th-5th days 
after surgery, in 5 (12%) patients - on 4th-5th days after the 
wound repair and elimination of streaks in hidden checkered 
spaces. Reducing of the pain occurred on the 5th day. Observ-
ing the mild inflammatory reaction and the treatment, there 
was no evidence as for a restriction of the process in patients 
of the first group. In 17 (37.7%) patients, the decrease in sup-
puration occurred on 6th - 7th day, scanty, sluggish granula-
tions were formed in the wound on 8th-9th day. The average 
number of days in the hospital for patients of the first group 
was 13.21±1.3 days.

In 5 (12 %) patients, recovery took a longer time, since 
several interfascial spaces and anatomical areas were in-
volved Table 4. Serious-purulent discharge was maintained 
on the background of the already formed granulation tissue; 
up to 6th–7th day soft tissue infiltration along the periphery 
of the wound did not diverge until 8-9th day. A decrease in 
the number of suppuration in 4 (8.8%) patients was observed 
on the 8th day, fine-grained granulations appeared on the 9th 
day, a complete cleansing of the wound and the convergence 
of the edges were noted on the 13th day. The average hospital 
stay of these patients was 15.34±1.1 days, since these patients 
had an accompanying diagnosis of diabetes. The dynamics of 
clinical signs in patients of the first group was more marked.

Improvement of the clinical picture and stabilization of 
the general condition in 53 (96.4 %) patients of the second 
group was on the third day after surgery, in 43 (95.6 %) 
patients of the first group - on 5th-6th day, the intensity of 
the pain syndrome decreased on average on 4th-5th day. In 
48 (87.3 %) patients of the second group suppuration was 
already absent on 2nd-3rd day, the formation of granula-
tions - on 3rd-5th day, and complete cleansing and drawing 
closer of the wound edges - on 6th-8th day. In 4 patients of 
the first and second groups, the healing time of the post-
operative wound was longer: the cessation of suppuration 
was noticed by 6th–7th day, the appearance of granulations 
- by 7th–8th day, complete cleansing and boundary wound 
closeness - by 10th–12th day.

Conclusions. 1. Regionarny lymphatic injection of the an-
tibiotic in the treatment of phlegmon of the maxillofacial area 
and neck leads to an accelerated appearance of the second 
phase of the wound process, more rapid detoxification of the 
body, reducing the number of complications in patients and 
the prevalence of the marked positive dynamics in the lym-
phogram.

2. Studies have shown that a low-molecular antibiotic, region-
arny injected into the lymphatic system, accumulates at higher 
concentrations in various organs and tissues compared to the 
main broad-spectrum antibacterial drug when injected intramus-
cularly.

3. When comparing the results of treatment of patients 
with localized forms of purulent-inflammatory diseases of 
the maxillofacial area and neck, the groups showed a reduc-
tion in the course of the disease and the patient’s recovery at 
least twice.
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SUMMARY

MODERN TREATMENT METHODS OF PHLEGMON IN 
THE MAXILLO-FACIAL AREA AND NECK

1Malanchuk V., 2Sidoryako A., 2Vardzhapetian S.

1Bogomolets National Medical University, Kyiv; 2State Estab-
lishment Zaporizhzhya Medical Academy of Postgraduate Edu-
cation of the Ministry of Health of Ukraine, Ukraine 

Objective of the investigation - to increase the effectiveness 
of treatment of phlegmon of the maxillo-facial area and neck 
with the influence onto the pathogenic factors, complementing 
the main treatment plan with the injection of a second antibiotic 
in a regionary lymphatic way. 

100 patients with acute inflammatory odontogenic diseases 
of the maxillofacial area were examined. Patients received both 
traditional medical treatment and regional lymphotropic antibi-
otic therapy added to the main method of treatment as well. 
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Regionarnl lymphotropic antibiotic injection in the treat-
ment of phlegmon of the maxillofacial area and neck leads to 
an accelerated onset of the second phase of the development of 
the wound process, more rapid detoxification of the body. Key 

words: acute inflammatory odontogenic diseases, maxillofacial 
area, lymphatic system.

Keywords: phlegmon of the maxillofacial area and neck, 
lymphatic system.

РЕЗЮМЕ

СОВРЕМЕННЫЕ МЕТОДЫ ЛЕЧЕНИЯ ФЛЕГМОН ЧЕЛЮСТНО-ЛИЦЕВОЙ ОБЛАСТИ И ШЕИ

1Маланчук В.А., 2Сидоряко А.В. , 2Варжапетян С.Д.

1Киевский национальный медицинский университет им. О.О. Богомольца; 
2ГУ Запорожская медицинская академия последипломного образования МЗ Украины, Украина

Лимфатическая система – входит в единую кровеностную 
систему человека и активно участвует в обеспечении им-
мунного ответа организма. 

Цель исследования - повысить эффективность лечения 
флегмон челюстно-лицевой области и шеи  влиянием на 
патогенические факторы, дополняя основной план лечения 
введением второго антибиотика регионарным лимфатиче-
ским путем. 

Обследовано 100 пациентов с острыми воспалительными 

одонтогенными заболеваниями челюстно-лицевой обла-
сти. Больные получали как традиционное медикаментоз-
ное лечение, так и к основному методу лечения включали 
регионарную лимфотропною антибактериальную терапию. 
Заключение. Регионарное лимфатропное введение анти-
биотика при лечении флегмон челюстно-лицевой области 
и шеи приводит к ускоренному наступлению второй фазы 
развития раневого процесса, более быстрой дезинтоксика-
ции организма.

reziume

yba-saxis da kisris modamoebis flegmonebis mkurnalobis Tanamedrove meTodebi

1v. malanCuki, 2a. sidoriako, 2s. varJapetiani

1kievis o. bogomolcis sax. erovnuli samedicino universiteti; 2ukrainis jansdacvis saminostro, 
zaporoJies samedicino diplomisSemdgomi ganaTlebis akademia, ukraina

kvlevis mizans warmodagenda yba-saxis da kis-
ris midamoebis flegmonebis mkurnalobis efeq-
turobis gazrda paTogenur faqtorebze zemoq-
medebiT, mkurnalobis ZiriTad sqemaSi regionuli 
limfuri gziT meore antibiotikis damatebiTi 
SemoyvaniT. 
gamokvleulia 100 pacienti yba-saxis midamo mwvave 

anTebiTi odontogenuri daavadebiT. avadmyofebi 

tradiciul medikamentur mkurnalobasTan erTad 
damatebiTad Rebulobdnen regionul limfur an-
tibaqteriul Terapias. antibiotikis regionuli 
limfotropuli gziT Seyvana yba-saxis da kis-
ris midamoebSi flegmonebis mkurnalobis dros 
iwvevs WrilobiTi procesis meore fazis ganviTa-
rebas da uzrunvelyofs organizmis swraf dez-
intoqsikacias.
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Recently, there has been a tendency for the growth of dento-
gnathic deformities of various origins, accompanied by phonetic 
abnormalities [1-4]. They can be caused by the disturbance of 
the dentognathic relationship, changes in the functional activity 
of the dentofacial muscles, the state of the articulation apparatus, 
ENT diseases, etc. [5-9].

These factors are in a cause-effect relation and require a si-
multaneous systematic multidimensional approach to the diag-
nosis and treatment of patients with dentognathic deformities 
and phonetic disorders [1-3,10-12].

To date, for this category of patients, various methods of 
orthodontic treatment of dentognathic deformities are used in 
combination with myogymnastics, teiping, as well as certain 
types of correctional speech therapy [1,2,13,14]. In this sense, 
it is of particular importance to determine the sequence, staging, 
volume, and duration of diagnostic and therapeutic measures to 
obtain the most effective end result.

The use of well-known methods of orthodontic treatment 
without directed speech therapy correction reduces the effective-
ness of rehabilitation of patients with dentognathic deformities, 
which are accompanied by phonetic disorders. Attempts to nor-
malize the dental occlusion without speech therapy and func-
tional muscle restructuring complicate orthodontic treatment 
and make it impossible to achieve a stable result [6].

Given the above, there is a need for an in-depth study of the 
relationship between speech impairment disorders of speech 
function and deformities of the dentognathic apparatus, devel-
opment of modern preventive, diagnostic and therapeutic mea-
sures based on a multidisciplinary approach to overcoming the 
problems identified.

Aim – to increase the effectiveness of orthodontic treatment of 
dentognathic deformities, accompanied by phonetic disorders, 
by developing and justifying a set of diagnostic and therapeutic 
measures based on a multidisciplinary approach.

Material and methods. The influence of the state of ENT or-
gans on the formation of dentognathic deformities and phonetic 
disturbances is studied in 155 children who underwent rhinos-
copy, pharyngoscopy, cone-beam computed tomography.

A clinical dental examination is performed in 82 patients aged 
6-12 years with dentognathic deformities and phonetic disorders 
according to the conventional scheme with the use of objective and 
additional research methods. Thirty-eight patients were admitted 
for orthodontic treatment with distal deep, 16 – with distal, 18 – 
with open, 10 – with mesial bite (n = 82) with the use of remov-
able (Schwarz`, Andresen-Haupl`s, Bruckl`s-Reeykhenbakh, Flis 
P.- Filonenko V.) and non-removable (Marco Rossa) orthodontic 
appliances [15-17] for 10-12 months following retention period.

Efficiency of orthodontic treatment was estimated based on 
the results of anthropometric measurements using 3Shape View-
er software on scanned models of upper and lower jaws in 82 pa-
tients with determination of the length of the anterior segment of 
the tooth rows by M. Mirgazizov’s method (n=328), transversal 
sizes of the tooth rows by Moorrees method before treatment in 
all 82 patients (n=164), after - in 71 (n=142), as 11 patients lost 
their temporary canine teeth as a result of physiological change 
of teeth.

A cephalometric study was conducted for 45 patients (n=90) 
by A. Schwarz method using the RadiocefStudio2 computer 
program with superimposition of cephalometric images accord-
ing to the structural landmarks of the supraorbital plane Cl-RO 
and Ce.

The volume of the upper respiratory tract (n=60) and topo-
graphic indices of the tongue (n=30) was determined using cone-
beam computed tomography of the skulls of 30 children with 
dentognathic deformities. The obtained data were processed in 
the SIMPlant graphic dental program (Materialize Software, 
Belgium) with the construction of multiplanar, panoramic and 
3D reconstructions. Cone-beam computed tomography was also 
used to determine the topographic parameters of the tongue in 
10 children without orthodontic pathology, but with diseases of 
the ENT organs.

The functional state of the anterior surface of the m. masseter, 
front bundles of the m. temporalis, m. sternocleidomastoideus, 
anterior belly m. digastricus, m. orbicularis oris in 44 patients 
with dentognathic deformities and phonetic disorders (n = 440) 
was determined by the method of total (surface) electromyog-
raphy using an eight-channel electromyograph “BioEMG III” 
company “BioResearch Inc.” (USA). The state of physiologi-
cal rest, volitional contraction and swallowing were subject to 
analysis.

Diagnosis of the phonological side of speech was carried out 
in 155 patients without phonetic disorders (73 people) and with 
deformities of the dentognathic apparatus (82 people). The indi-
cators of sound pronunciation, the ratio of the most frequently 
detected distortions of sounds, the average number of violations 
of sound pronunciation per child in the age groups of 6-8 and 
9-12 years are determined.

Individual corrective speech therapy work has been carried 
out to overcome the defects of the phonological side of speech, 
children without orthodontic pathology have been assigned 10 
sessions of speech therapy three times a week, with deformities 
of the dentognathic apparatus and speech disorders - 2-3 courses 
of 10 sessions with breaks for 1-2 months.

In 12 children without orthodontic pathology, in addition to 
speech therapy, Dr. Hinz’s MUPPY-P vestibular plates with 
beads were used, in 8 children – removable devices with beads, 
in 9 children – fixed Bluegrass appliances, in 6 children – the 
proposed fixed device for elimination and prevention of harmful 
language habits and training of muscle structures of the articula-
tion apparatus [18,19].

Mathematical and statistical research. Statistical processing 
of the obtained results was carried out with the help of the math-
ematical program of medical and biological statistics STATIS-
TIÑA 6.0. Statistica. The calculated parameters and correlation 
coefficients had equal reliability within the limits allowed for the 
processing of medical researches (<0, 05).

Results and their discussion. Among 82 children with defor-
mities of the dentognathic apparatus, which are accompanied by 
phonetic disorders, hypertrophy of the nasopharyngeal tonsils 
(adenoid vegetation) of the first degree was diagnosed in 51.2% 
(n=42), II degree – in 30.5% (n = 25), III degree – in 18.3% 
(n=15). That is, in all examined patients with dentognathic de-

VALIDATION OF THE DIAGNOSTIC AND TREATMENT COMPLEX FOR PATIENTS 
WITH ORTHOGNATHIC DEFORMITIES AND PHONETIC DISORDERS

Flis P., Yakovenko L., Filonenko V., Melnyk A.

O.O. Bogomolets National Medical University, Kiev, Ukraine
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formities, hypertrophy of the nasopharyngeal tonsils was ob-
served. Among 73 children without orthodontic pathology, but 
with speech pathology, adenoid growths of the first degree were 
detected in 43.8% (n = 32), II degree – in 20.5% (n = 15), and 
III degree – in 2.7% (n = 2). An increase in the size of nasopha-
ryngeal tonsils in 32.9% (n = 24) without orthodontic pathology 
was not detected.

Adenoid growths of I degree in children with existing orth-
odontic pathology are observed 1.2 times more often than in 
children without orthodontic pathology, II degree – 1.5 times, 
III degree – 6.8 times. No children without an imbalance of the 
size of the nasopharyngeal tonsils were observed among persons 
with dentognathic deformities.

When conducting pharyngoscopy with determination of the 
size and condition of the tonsils in 82 children with dentognathic 
deformities, accompanied by phonetic disorder, I degree hyper-
trophy was found in 42.7% (n=35), II degree – in 32.9% (n=27), 
III degree – in 24.4% (n=20). A various degree of hypertrophy 
of the tonsils was recorded in all examined patients with den-
tognathic deformities. Among 73 children without orthodontic 
pathology with speech pathology, an increase in palatine tonsils 
of the first degree was detected in 38.4% (n=28), II degree – in 
16.4% (n=12), and III degree – in 6.8% (n=5). Violation of the 
size of the tonsils in 38.4% of children (n=28) without orthodon-
tic pathology was not detected.

Analysis of the state of palatine tonsils indicates that hyper-
trophy of the first degree in children with orthodontic pathology 
is 1.1 times more frequent than in children without it, II degree 
– 2 times, III degree – 3.6 times, respectively. The obtained data 
showed the presence of the relationship between dentognathic 
deformities and inflammatory diseases of ENT organs, which 
is an additional factor in changes in the volume of the upper 
respiratory tract, which in turn affects the location of articulation 
zones, speech breathing and contributes to the development of 
sound pronunciation disturbances.

A certain pathological “chain” of cause-effect relationships of 
dentognathic deformities with phonetic disorders and diseases 
of the ENT organs became the basis for a multidisciplinary ap-
proach to solving the problems identified. A complex of diag-
nostic and treatment measures for patients with denthognathic 
deformities accompanied by phonetic disorders, consisting of 
motivational, diagnostic and treatment blocks, has been devel-
oped and introduced into practice [20].

The motivational block is aimed at the perception of the posi-
tive result of orthodontic treatment and speech therapy by the 
child and his parents; creation of the atmosphere of emotional 
comfort between the patient, orthodontist, speech therapist, oto-
laryngologist, children’s therapist and dentist surgeon; formation 
of the child’s personalized treatment and correctional training.

Diagnostic activities included surveys to determine the extent 
of treatment interventions and to assess their effectiveness. If the 
parents and the child turn to an orthodontist, clinical examina-
tions, anthropometric measurements of scanned models of the 
upper and lower jaws, electromyography, orthopantomography, 
cephalometry, and photometry have been carried out, and com-
plaints about ENT and sound disorders have been collected, fol-
lowed by a consultation with an otolaryngologist and a speech 
therapist; a consultation with a pediatric dentist to determine the 
hygienic state of the oral cavity, the intensity of dental caries, 
the presence of inflammatory processes of periodontal tissue 
and oral mucous membranes; a consultation with a pediatric 
surgeon dentist to identify congenital defects in the frenulum 
of the lips, tongue, etc. The otolaryngologist collected anamne-

sis, an examination of nasopharyngeal and palatine tonsils using 
rhinoscopy and pharyngoscopy. Cone-beam computed tomog-
raphy with multiplanar, panoramic and 3D reconstructions was 
performed according to the orthodontist’s recommendation. The 
speech therapist determined the state of formation of the pho-
netic side of speech with the help of neuropsychological and 
speech therapy tests, reviewed the components of the articula-
tion apparatus (tongue, lips, soft sky, bite), screening of pre- and 
postnatal factors of somatic health affecting the development of 
speech disorders.

The treatment unit included orthodontic treatment using re-
movable and non-removable orthodontic apparatus, depending 
on the type of deformity, the age of the patient, the degree of for-
mation of the dentognathic apparatus, etiology; phonetic correc-
tion with general obligatory (orofacial gymnastics, formation of 
speech breathing) and correctional directed (setting automation 
and differentiation of sounds) tasks; otolaryngological conser-
vative and / or surgical treatment of adenoiditis and tonsillitis; 
control of the level of oral hygiene, therapeutic treatment of dis-
eases of hard tooth tissues, inflammatory processes of periodon-
tal tissues and oral mucosa; elimination of congenital defects 
of the frenulum of the lips, tongue, etc. This contributed to the 
implementation of a comprehensive multi-vector treatment of 
dentognathic deformities, accompanied by phonetic disorders.

After orthodontic treatment, anthropometric measurements of 
scanned jaw models using the M. Mirgazizov method (Fig. 1 a, 
b) and Moorrees method (Fig. 2 a, b) showed a change in the 
size of the dental row. The statistically significant reduction of 
the length of the frontal part of the upper tooth row was noted 
when treating patients with distal bite by 2.51±1.39 mm, distal 
deep bite – by 1.06±1.05 mm, and at mesial bite – the reduction 
of the lower one by 1.72±1.79 mm and the increase of the upper 
tooth row by 3.43±1.36 mm; enlargement in the area of canines 
on the upper jaw of patients with distal bite by 3.32±1.03 mm 
and distal deep bite – by 2.59±1.04 mm in comparison with the 
initial clinical picture.

a)  

b)
Fig. 1 Anthropometric measurements using the M. Mirgazizov 

method on scanned models of the upper jaw of patient L. at the 
beginning of treatment (a) and at the end of treatment (b)
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			   а)  

			 
			   b) 

			   c) 
Fig. 5 Coronary section of a cone-beam computed tomogram 

of patient C. airways, before (a) and after treatment (b), overlay 
of the airway profile before and after treatment (c)

Analysis of cephalograms using the A. Schwarz method con-
firms positive changes at the end of orthodontic treatment. The 
most informative improvements in the placement of the apical 
base of the lower jaw in relation to the base of the skull in the 
sagittal direction in the treatment of distal and distal deep bites, 
the vertical position of the jaw in the treatment of open bite.

The most informative improvements in the placement of the 
apical base of the lower jaw relative to the base of the skull in 
the sagittal direction (angle SeNB), by almost 5°, were found 
in the treatment of distal and distal deep bites. While treating 
an open bite, the vertical relative position of the jaws (angle B) 
changed by almost 9°. The inclination of the axes of the teeth 
(angle 1SpP, angle 1MP) relative to the planes of the base of the 
jaw improved (Fig. 3 a, b, 4).

Fig. 4 Superimposition of patient B. cephalogram with open 
bite before and after treatment

By means of cone-beam computed tomography it is objective-
ly proved the increase of the upper respiratory tract volume by 
53.80±4.21% in patients with 11.82±2.06 ml up to 18.01±3.84 ml 
after enlargement of the upper jaw at the dentoalveolar level, which 
leads to a change in the position of the tongue with its dislocation to 
the hard palate, thus improving the results of orthodontic treatment 
and creating optimal conditions for effective correction of sound 
pronunciation (Fig. 5 a, b, c, 6 a, b, 7 a, b, 8 a, b).

			   а)  							       b) 
Fig. 2 Anthropometric measurements using the Moorrees method on scanned models of the upper jaw of patient L. 

at the beginning of treatment (a) and at the end of treatment (b)

			   a)  							       b) 
Fig. 3. Patient B. cephalogram with open bite before (a) and after (b) treatment
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                       а)  			            b) 
Fig. 6 Axial and frontal sections of cone-beam computed to-

mography of the respiratory tract of patient C. before (a) and 
after treatment (b)

	       а)  			              b) 
Fig. 7 3D reconstruction of the upper respiratory tract and 

superposition of patient C. volumes (prior to treatment – volume 
reconstruction in red, after completion of treatment – blue, side 
view (a), front view (b))

	          а)  			                b) 
Fig. 8 3D reconstruction of the upper respiratory tract and 

superposition of patient P. volumes (before treatment, volume 
reconstruction in red, after treatment, yellow, side view (a), front 
view (b))

The determination of the volume of the respiratory tract is 
a clear criterion for evaluating the effectiveness of orthodontic 
treatment and creating conditions for speech therapy correction.

Changes in the indicators of the biopotentials of the muscular 

structures of the articulatory apparatus depending on the forms 
of dentognathic deformities, accompanied by phonetic distur-
bances, confirm their correlation. The given results of electro-
myographic analysis of the condition of the surface parts of the 
m. masseter, front bundles of the m. temporalis, m. sternoclei-
domastoideus, anterior belly of the m. digastricus, and m. orbi-
cularis oris before orthodontic treatment indicate the group of 
muscles with the greatest dysfunction in accordance with the 
established orthodontic pathology and direct the work of the 
orthodontist and speech therapist to restore the neuromuscular 
balance of this particular group.

Patients with mesial bite before orthodontic treatment at rest 
registered an increase in the bioelectric activity of the front 
bundles m. temporalis (7.81±2.07 mV) and the m. masseter 
(2.29±1.03 mV) and a significant decrease in the contractile ac-
tivity of the latter at will compression (19.94±7.37 mV); with 
open – the amplitude of biopotentials of the upper part of m. 
orbicularis oris was reduced at rest (3.21±1.07 mV) and at will 
compression (9.25±2.38 mV), the increase of bioelectric activ-
ity of the front bundles of the m. temporalis, at rest (4.62±1.13 
mV); in distal deep and distal, the amplitude of biocapacities of 
the upper part of m. orbicularis oris in a resting state is the high-
est (5.24±1.17 mV and 5.04±2.01 mV, respectively).

After the orthodontic treatment, along with the speech therapy 
correction, changes in the electromyogram parameters were es-
tablished, which showed an improvement in the functional state 
of the muscles and the effectiveness of the treatment by an aver-
age of 2.5 times. In patients with a mesial bite in a resting state, a 
decrease in the bioelectric activity of the front bundles of the m. 
temporalis (2.11±0.97 mV) and of the m. masseter (1.32±0.78 
mV), an increase in their contractile activity during volitional 
compression was recorded (44,48±6.33 mV); open – an increase 
in the amplitude of the biopotentials of the upper part of m. or-
bicularis oris with volitional compression (12.84±3.51 mV), a 
decrease in the bioelectric activity of the front bundles of the m. 
temporalis at rest (0.87±0.22 mV) in the distal deep and distal 
– a decrease in the amplitude of the biopotentials of the upper 
part of m. orbicularis oris at rest (3.22±1.37 mV and 2.76±1.02 
mV, respectively).

The topographic indices of the tongue as a powerful muscle 
factor of influence on the development of the dentognathic ap-
paratus and sound pronunciation in children are determined. 
Analyzing cone-beam computed tomograms it was found that 
an increase in its size leads to changes in the anatomical and 
topographic relationship with surrounding tissues. The ratio of 
the thickness of the front, middle and back third of the tongue 
in children aged 8-12 years is 1:1.7:1.8, respectively. A change 
in any parameter can directly or indirectly affect an increase in 
its asymmetry, which is one of the reasons for the formation of 
dentognathic deformities. The asymmetry of the left and right 
halves of the tongue was within 5% in children without orth-
odontic pathology and 15% in children with intermaxillary in-
terrelation disorders.

Diagnostic screening of sound pronunciation disorders was 
carried out and their dependence on dentognathic deformitis was 
established. The average number of violations of the pronuncia-
tion of whistling sounds per child is greatest with a mesial bite 
at the age of 6-8 years – 2.4 and with an open bite at the age of 
9-12 years – 2.0 and sonant in distal deep at the age of 6-8 years 
– 1.7, at the age of 9-12 years – 1.1. The ratio of sound pronun-
ciation disorder of sonant to whistling at the mesial bite at the 
age of 6-8 years is 6.0, at the open bite – 4.7, at the age of 9-12 
years, respectively, 4.5 and 3.0. The lowest average number of 
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disorders of hissing at the age of 6-8 years – 0.4, at the age of 
9-12 years – 0.6 per child at all bite pathologies is determined. A 
step-by-step work was carried out to overcome phonetic speech 
disorders, which contributed to the normalization of the sound 
pronunciation of whistling, sonant and hissing sounds in various 
types of dentognathic deformities.

The expediency and effectiveness of the proposed fixed device 
(Fig. 9), which helps to train the muscle structures of the articu-
lation apparatus in combination with speech therapy correction, 
to improve the kinetic and kinesthetic praxis in the temporary 
and first period of the mixed occlusion, has been proved [19]. 
This is due to a decrease in the size of the device structure, an 
increase in articulation zones, and facilitation of hygienic care.

Fig. 9 Device for elimination and prevention of harmful oral 
habits 

The device consists of a bracket on which a functionally ac-
tive bead-shaped element is attached in the middle part of the 
device; the bracket is soldered to two thin-walled cast perforated 
crowns intended for fixation on temporary canines. The techni-
cal result is as follows: the fixation on the temporary canines 
makes the device compact by reducing the size of the construc-
tion, which in turn facilitates hygienic care and improves oral 
hygiene; the compactness increases the articulation zones of 
the tongue, which in turn has a positive effect on the quality of 
speech therapy treatment. The use of a functionally active bead-
shaped element makes it possible to control the usual palatial 
position of the tongue, to activate the work of the tongue root, as 
the child unwittingly rolls it in the palate, stimulating the tongue 
muscles.

Evaluation of the effectiveness of the diagnostic and treat-
ment complex of measures proposed for the patient with dento-
gnathic deformities accompanied by phonetic disorders, based 
on the multidisciplinary approach, showed the need to deter-
mine the condition of the nasopharyngeal and palatine tonsils 
and proved the effectiveness of orthodontic treatment along with 
speech therapy correction accompanied by a pediatric therapist 
and surgeon. There was an improvement in electromyography, 
anthropometric measurements of scanned jaw models, cepha-
lometry in 86.6% of patients; analysis of cone-beam computed 
tomography data confirmed a significant increase in the volume 
of the upper respiratory tract by 53.8±4.2% in patients after the 
orthodontic treatment, which in turn contributed to corrective 
speech therapy.

Conclusions. The etiopathogenetic relationship of otolaryn-
gological diseases of an inflammatory nature with dentognathic 
deformities was determined. In children with orthodontic pa-
thology, hypertrophy of the tonsils of the third degree was 
more often manifested (6.8 times nasopharyngeal and 3.6 times 
palatine) than in children without dentognathic deformities. The 
obtained data showed the presence of a relationship between 
dentognathic deformities and inflammatory diseases of the ENT 
organs, which are factors leading to a decrease in the volume of 

the upper respiratory tract to 11.82±2.06 ml, changes in articu-
lation zones, speech breathing and affect the pronunciation of 
the sound. They are the basis for the prescription of otolaryngo-
logical conservative and/or surgical treatment of hypertrophied 
nasopharyngeal and palatine tonsils.

The qualitative and quantitative dependence of sound dete-
rioration on the type of dentognathic deformities is established. 
After individually directed speech therapy correction with the 
use of orofacial gymnastics the indicators of sound pronuncia-
tion of whistling and sonorous sounds approached the norm. In 
combination with speech therapy correction for improvement of 
kinetic and kinesthetic praxis the fixed device which promotes 
the training of muscular structures of the articulation apparatus 
is offered. The expediency of its use in the temporary and first 
period of the mixed occlusion is confirmed.

The proposed complex of diagnostic and treatment measures 
made it possible to increase the efficiency of orthodontic treat-
ment of children with dentognathic deformities with distur-
bances of sound pronunciation depending on the type of bite 
by means of a multidisciplinary approach involving an otolar-
yngologist, speech therapist, children’s therapist and surgeon, 
which was confirmed in 86.6% of patients by the improvement 
of electromyography, anthropometric measurements of scanned 
models of jaws, cephalometry; the analysis of cone-beam com-
puted tomography data showed a significant increase in the up-
per respiratory tract volume by 53.8±4.2%.
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SUMMARY

VALIDATION OF THE DIAGNOSTIC AND TREAT-
MENT COMPLEX FOR PATIENTS WITH ORTHOGNA-
THIC DEFORMITIES AND PHONETIC DISORDERS

Flis P., Yakovenko L., Filonenko V., Melnyk A.

O.O. Bogomolets National Medical University, Kiev, Ukraine

Recently, there has been a tendency for the growth of dento-
gnathic deformities of various origins, accompanied by phonetic 
abnormalities.

Aim – to increase the effectiveness of orthodontic treatment of 
dentognathic deformities, accompanied by phonetic disorders, 
by developing and justifying a set of diagnostic and therapeutic 
measures based on a multidisciplinary approach.

The influence of the state of ENT organs on the formation of 
dentognathic deformities and phonetic disturbances is studied 
in 155 children. A clinical dental examination and orthodontic 
treatment is performed in 82 patients aged 6-12 years. Individual 
corrective speech therapy work has been carried out to over-
come the defects of the phonological side of speech.

A certain pathological “chain” of cause-effect relationships of 

dentognathic deformities with phonetic disorders and diseases 
of the ENT organs became the basis for a multidisciplinary ap-
proach to solving the problems identified. The qualitative and 
quantitative dependence of sound deterioration on the type of 
orthognathic deformities is established. A complex of diagnos-
tic and therapeutic measures for patients with dental deformities 
accompanied by phonetic disorders, consisting of motivational, 
diagnostic and therapeutic blocks, has been developed and intro-
duced into practice. 

The proposed complex of diagnostic and treatment measures 
made it possible to increase the efficiency of orthodontic treat-
ment of children with dentognathic deformities with distur-
bances of sound pronunciation depending on the type of bite 
by means of a multidisciplinary approach involving an otolar-
yngologist, speech therapist, children’s therapist and surgeon, 
which was confirmed in 86.6% of patients by the improvement 
of electromyography, anthropometric measurements of scanned 
models of jaws, cephalometry; the analysis of cone-beam com-
puted tomography data showed a significant increase in the up-
per respiratory tract volume by 53.8±4.2%.

Keywords: children, dentognathic deformities, phonetic dis-
orders, diagnosis, treatment, multidisciplinary approach.

РЕЗЮМЕ

ОБОСНОВАНИЕ КОМПЛЕКСА ДИАГНОСТИЧЕ-
СКИХ И ЛЕЧЕБНЫХ МЕРОПРИЯТИЙ ДЛЯ ПАЦИ-
ЕНТОВ С ЗУБОЧЕЛЮСТНЫМИ ДЕФОРМАЦИЯМИ 
И ФОНЕТИЧЕСКИМИ НАРУШЕНИЯМИ

Флис П.С., Яковенко Л.Н., Филоненко В.В., 
Мельник А.А.

Национальный медицинский университет им. А.А. Бого-
мольца, Киев, Украина

В последнее время наблюдается тенденция роста зубоче-
люстных деформаций различного происхождения, сопрово-
ждающихся фонетическими нарушениями.

Цель исследования - повышение эффективности ортодон-
тического лечения зубочелюстных деформаций, сопрово-
ждающихся фонетическими нарушениями, путем разработ-
ки и обоснования комплекса диагностических и лечебных 
мероприятий на основании мультидисциплинарного под-
хода.

Влияние состояния ЛОР-органов на формирование зубо-
челюстных деформаций и фонетических нарушений изуче-
но у 155 детей. Клиническое стоматологическое обследо-
вание и ортодонтическое лечение проведено 82 пациентам 
в возрасте 6-12 лет. Выполнена индивидуальная корректи-
рующая логопедическая работа по преодолению дефектов 
фонологической части речи.

Предложенный комплекс диагностических и лечебных 
мероприятий позволил повысить эффективность ортодон-
тического лечения детей с деформациями зубочелюстного 
аппарата и нарушениями речи, в зависимости от типа при-
куса с помощью междисциплинарного подхода с участием 
отоларинголога, логопеда, детского терапевта и хирурга, что 
подтверждено улучшением показателей электромиографии, 
антропометрических измерений сканированных моделей 
челюстей, цефалометрии у 86,6% пациентов; анализ данных 
конусно-лучевой компьютерной томографии показал увели-
чение объема верхних дыхательных путей на 53,8±4,2%.
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reziume 

pacientebis sadiagnostiko da samkurnalo 
Ronisiebebis kompleqsis dasabuTeba pacientebi-
saTvis yba-kbilTa deformaciebiT da fonetikuri 
darRvevebiT

p.flisi, l.iakovenko, v.filonenko, a.melniki

a.bogomolcis saxelobis erovnuli samedicino 
universiteti, kievi, ukraina

kvlevis mizans warmoadgenda yba-kbilTa de-
formaciebis da Tanxvedrili fonetikuri dar-
Rvevebis orTodontiuli mkurnalobis efeqturo-
bis gaumjobeseba sadiagostiko da samkurnalo 
RonisZiebebis kompleqsis multidisciplinuri 
midgomiT SemuSavebisa da dasabuTebis saSuale-
biT.
yel-yur-cxviris organoTa mdgomareobis gav-

lena yba-kbilTa deformaciebis da Tanxvedrili 

fonetikuri darRvevebis ganviTarebaze Seswav-
lilia 155 bavSvze. Kklinikuir stomatologiuri 
gamokvleva da orTodontiuli mkurnaloba Cau-
tarda 6-12 wlis asakis 82 pacients. metyvelebis 
fonologiuri nawilis defeqtebis aRmofxvri-
saTvis Catarebulia individuri makoregirebeli 
logopediuri samuSao.
sadiagnostiko da samkurnalo RonisZiebebis 

SeTavazebuli kompleqsi iZleva yba-kbilTa 
deformaciebis da Tanxvedrili metyvelebis 
darRvevebis  mqone bavSvebis orTodontiuli 
mkurnalobis efeqturobis gaumjobesebis 
saSualebas Tankbilvis tipis gaTvaliswinebiT 
da  interdisciplinuri gundis  monawileobiT 
– otorinolaringologi, logopedi, pediatri 
da qirurgi, rac dasturdeba pacientebis 86,6%-
Si eleqtromiografiis, ybebis modelebis 
anTropometriuli gazomvebis skanirebis da 
cefalometriis maCveneblebis gaumjobesebiT; 
konusur-sxivuri kompiuteruli tomografiis 
monacemebis analizma aCvena zeda sasunTqi gzebis 
moculobis gazrda 53,8±4,2%-iT. 

EVALUATION OF GENE POLYMORPHISM OF IL-1β AND IL-10 
IN CHILDREN WITH NEPHROTIC SYNDROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga I., Moskaliuk O.

National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Estimating the prevalence of chronic kidney disease (CKD) 
in children and investigating markers of the prognosis and pro-
gression are the priority for public health. Approximately 9 in 
every 1 million children in the developed world require renal 
replacement therapy treating end-stage renal disease of CKD. 
The prevalence of CKD and end-stage renal disease is growing 
worldwide [5,13]. Taking into account the considerable preva-
lence and progression of CKD in children, findings effective 
methods of the prevention of this disease is important goal of all 
pediatric nephrologists. The issue of early onset of prophylaxis, 
the individual factors of progression of CKD not completely un-
derstood [15].

Traditional risk factors of the progression of CKD are arte-
rial hypertension, persistent proteinuria, anemia, congenital 
anomalies, progressive course of the disease and resistance to 
pathogenetic treatment, hereditary history, and acute renal fail-
ure [4]. Nephrologists have good results in decreasing of both 
progression of disease and number of patients with end-stage 
renal disease by avoiding or correction of risk factors of CKD, 
and widely using renoprotective therapy. However, despite the 
results, the improving of quality of life and reducing the number 
of patients with progressive CKD is still unresolved. Genetic 
factors may also influence the incidence and/or the progres-
sion of CKD and its complications. Studies of genetic factors 
are now interesting in this population. The goal of identifying 
genetic factors that contribute to the outcome of CKD is to gain 
further understanding of the disease pathogenesis and underly-

ing causes and, possibly, to use this knowledge to predict dis-
ease or its complications. Furthermore, by identifying patients’ 
genetic backgrounds, it is possible that a more individualized 
therapy could be performed [1,3].

Progression of CKD in children with chronic glomerulone-
phritis also connected with immune inflammation which is 
known to be a marker of unfavorable prognosis. Chronic glo-
merulonephritis is considered as immunocomplex disease in 
which monocytes are activated and secreted a wide variety of 
biologically active compounds into the blood. 

The immune inflammation is a cascade of biochemical and 
immunological reactions regulated by a large number of me-
diators, among which a special place is belonged to cytokines – 
low-molecular weight proteins. Each cytokine has cross-linked, 
synergistic or inhibitor activity in relation to other cytokines. 

It is known that in the development of glomerular injury and 
nephrosclerosis great role belongs to pro-inflammatory cytokine 
IL-1β [10]. It has been shown that IL-1β is a key cytokine that 
induces the development of a cascade of other proinflamma-
tory cytokines. This leads to glomerular and tubulointerstitial 
damage and stimulates the fibrogenesis of nephrons. IL -1β is 
considered to be one of the factors of progression of chronic 
glomerulonephritis. Balance between the production, expression 
and inhibition of the synthesis of proteins of the IL-1 family play 
the main role in the development of any inflammatory process. It 
was known that a higher level of IL-1 was determined in part of 
the patients, even before identifying the association of increased 
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IL-1 production with certain alleles. It has also been shown that 
the duration and intensity of the inflammatory process in differ-
ent individuals may be different [4].

The predisposition to multifactorial diseases, especially their 
course, the effectiveness and safety of their treatment are largely 
determined by a specific set of polymorphic variants of genes.

The aim of our work was to determine the gene polymorphism 
of cytokines IL-1β (-511) and IL-10 (-1082) in children with 
nephrotic syndrome.

Material and methods. 20 patients with nephrotic syndrome 
were recruited into the study from 2017 to 2018 years in sin-
gle center (Vinnytsya regional clinical children’s hospital), in 
Ukraine. Mean age of the patients was 11,73±3,63 years. Boys 
and girls were met with the same frequency among them. All 
patients were diagnosed with nephrotic syndrome and received 
subsequent medical care at Vinnytsya regional clinical chil-
dren’s hospital. 

All the children were carefully clinically and laboratory ex-
amined. Blood and urine samples were collected after 8 h of 
overnight fast. Our study included children with levels of glo-
merular filtration rate >90 ml/min. Estimated glomerular filtra-
tion rate (eGFR) was calculated using the Schwarz formula. 

Genetic polymorphism of IL-1β (-511) and IL-10 (-1082) and 
serum IL1β were evaluated. The variants of IL-1β and IL-10 
genes were determined from whole blood samples. Polymor-
phic analysis for IL-1β and IL-10 was performed by polymerase 
chain reaction (PCR) and subsequent restriction fragment length 
polymorphism (RFLP) methods. The level of IL-1β was deter-
mined by the ELISA method using standard reagent kits.

Statistical analysis was performed using the SPSS software. 
Difference between different groups of patients was analyzed by 
Mann-Whitney U-test. P values < 0.05 were considered to be 
statistically significant.

The study was performed in accordance with the Declaration 
of Helsinki and was approved by local ethics committees at the 
individual study center. All patients and their parents gave writ-
ten informed consent before undergoing any study related pro-
cedures.

Results and their discussion. Of the 20 patients, 4 were 
diagnosed as nonrelapsers or infrequent relapsers of nephrotic 
syndrome, 12 patients as frequent relapsers, and 4 with steroid 
resistant nephrotic syndrome according to the diagnostic criteria 
of the KDIGO recommendations. All the children had I stage 
of CKD without renal insufficiency. There were 12 children in 
remission of disease during examination, 8 children had active 
stage of nephrotic syndrome.

We determined the variants of IL-1β (-511) and IL-10 (-1082) 
genes in children with nephrotic syndrome (Table 1). 

We found the prevalence of the genotype СТ (16 patients – 
80%) of allelic polymorphism of ІL-1β (-511) gene. Among the 
patients with nephrotic syndrome 4 had the genotype CC of the 
gene ІL-1β (-511) (20 %). 

Preliminary evidence primarily from adult CKD studies indi-
cates that gene polymorphisms of IL-1β СT (-511) was associ-
ated with the progressive course of CKD. Presence of the C/T 
allelic polymorphism of the gene IL-1β (-511) in children with 
glomerulonephritis in the human genome can be one of the fac-
tors of the progression of CKD. 

We analyzed allelic polymorphism of IL-10 as one of the 
important anti-inflammatory interleukins. IL-10 attenuates the 
inflammatory response. Decreased production of IL-10 is asso-
ciated with increased CRP. Checking the polymorphism of SNP 
-1082 of IL-10, we determined that in 50% of children with ne-
phrotic syndrome there was G/A genotype, in 40% - G/G geno-
type, and genotype А/А was only in 10% of patients. The low 
producer genotype A/A of the gene -1082 G>A SNP is associ-
ated with increased cardio-vascular mortality in end-stage renal 
disease patients.

Analyzing the contents of IL -1β in serum of children with 
chronic glomerulonephritis, nephrotic syndrome, we found 
that IL -1β was significantly increased in children with steroid-
resistant nephrotic syndrome and with progression of glomeru-
lonephritis compared with remission and with healthy children 
(p<0.05). The presence of C/T genotype is associated with twice 
increased production of interleukin-1β in serum, compared with 
children with genotype C/C (p<0.05) (Table 2). 

A strong direct relationship between the level of IL-1β in 
serum and C/T allelic polymorphism of the gene IL-1β (-511) 
was found (r=+0,56) (p<0.05). This indicate an increased 
level of secretion of this interleukin in the presence of C/T 
genotype of IL -1β.

We analyzed connection between allelic polymorphism of 
gene of IL-1β and the course of the disease in our patients. Pa-
tients were divided into 3 groups: nonrelapsers or infrequent 
relapsers of nephrotic syndrome, frequent relapsers, and with 
steroid resistant nephrotic syndrome in remission and in active 
stage. 4 children with steroid resistant nephrotic syndrome had 
C/T allelic polymorphism of the gene IL-1β (-511). C/C allelic 
polymorphism of the gene IL-1β (-511) mostly was found in 
children in remission of glomerulonephritis. Our data suggest 
that genetic association studies have the potential to provide 
new insights into the factors responsible for CKD progression in 
case of nephrotic syndrome.

Recently, several studies have reported that polymorphisms of 
cytokine genes were associated with the development and sever-
ity of inflammatory diseases. Many researchers have evaluated 
the association with genetic polymorphisms in the IL-1b, IL-1ra, 
and TNF-a genes in patients with various inflammatory diseases, 
including IgA nephropathy, ankylosing spondylitis, and multiple 
sclerosis [7,9,11,13] 

 Interleukin genes have an extremely high degree of polymor-
phism, and the number of sites of this polymorphism in one gene 
can reach several dozen and they can be located both in encod-
ing exons and introns, and, most importantly, in the promoter 

Table 1. Allele frequencies of IL-1b and IL-10
Group of investigation ІL-1β (-511) ІL-10 (-1082)

Children with nephrotic syndrome
CT CC GA GG AA

16(80%) 4(20%) 10(50%) 8(40%) 2(10%)

Table 2 Levels of ІL-1β according to gene polymorphism
Genotype СС Genotyp СТ Healthy children

ІL-1β(pg/ml) 4,65±0,27 10,66±0,96* 3,16±0,25
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regulatory regions of the gene structure. These DNA regions 
contain zones of binding of regulatory factors that determine not 
the reading structure, but the intensity of the end-product pro-
tein production, that is, the molecules of interleukins itself. The 
presence of allelic polymorphism in the promoter regions of the 
genes of interleukins provides a variety of individuals according 
to the cytokine production. 

It is known that each gene is located in one of 23 pairs of 
chromosomes. The two alleles may be the same or differ from 
each other. Polymorphism represents variants of alleles that are 
relatively common in the population and are generally associ-
ated with a deviation in the expression or function of enzymes. 
Genetic polymorphism is a nucleotide variation in a particular 
genomic sequence, including insertions, deletions, single nucle-
otide polymorphism (SNP), which account for about 90% of all 
variations in the genome.

The genes encoding IL-1β are localized on the chromosome 
2q 13-21. Among the allelic polymorphisms of IL-1β, the most 
studied are changes in the positions -511, -31, +3953, represent-
ing the replacement of one nucleotide. Analysis of transcrip-
tional activity showed that at position -511 cytosine is replaced 
by thymine (C→T), and at position-31 thymine is replaced by 
cytosine (T→C). There are studies about the relation of poly-
morphism in the position -511 C → T with a progressive and 
more severe course of nephropathy. It is proved that polymor-
phic variants of the IL-1β gene are highly productive. Persons 
who are homozygous for the high-producing IL-1β allele are 
produced 4 or 2 times more of this cytokine, respectively, in 
comparing the homozygous individuals with non-mutant allele 
of this gene. It has also been proven that the IL-1β gene poly-
morphism has a close relationship with such effects as hyperten-
sion, atherosclerosis, cardiovascular complications, progression 
of nephropathy [2,6].

Violation of the synthesis of IL-10 may play an important role 
in the pathogenesis of glomerulonephritis. IL-10, as one of the 
anti-inflammatory cytokines, reduces inflammatory reaction. 
Pathological decline in the production of this interleukin leads 
to an increase in C-reactive protein. The genes encoding IL-10 
are localized on the chromosome 1q 31-32. Among the poly-
morphisms of the gene most studied are -592 C→A, -819 C→T 
and -1082 G→A. In different studies, changes -1082 G→A are 
associated with mortality from cardiovascular complications in 
patients with an end-stage renal disease. In a number of studies, 
it has been established that the genotype A/A in the allelic poly-
morphism -1082 G→A leads to decreased production of IL-10 
and increased levels of cardiovascular morbidity.

Resent study with investigating of the association between 
single nucleotide polymorphisms of the IL-1 gene cluster and 
childhood IgA nephropathy suggested that the IL1 β and IL1RN 
genes are associated with increased susceptibility to IgAN in 
children. They also suggested that the development of protein-
uria in IgAN is related to IL1A and that podocyte foot process 
effacement is associated with IL1 β [8,13].

In another study, they investigated whether genetic polymor-
phisms of TNF-α, IL-1β, IL-6, and IL-10 genes leading to a 
more intense inflammatory response might predispose very low 
birth weight infants to the development of acute renal failure in 
severe infection. The single presence of TNF-α, IL-1β, IL-6, and 
IL-10 variants does not influence the development of acute renal 
failure, but the constellation of TNF-α and IL-6 genetic variants 
is associated with acute renal failure [14].

Unfortunately, studies of IL-1b, IL-1ra, and TNF-a gene poly-
morphism are limited in children with nephrotic syndrome [12].

Conclusions. Our data suggest the prevalence of the genotype 
С/Т of allelic polymorphism of ІL-1β (-511) gene in children 
with nephrotic syndrome. In our study, we demonstrated that 
pro-inflammatory cytokine IL-1β is independently associated 
with C/T allelic polymorphism of the gene IL-1β (-511) in chil-
dren with steroid-resistant nephrotic syndrome and with pos-
sible progression of glomerulonephritis. Polymorphism of SNP 
-1082 of IL-10 consists of 50% of children with G/A genotype, 
40% - G/G genotype, and 10% genotype А/А.

Genetic testing has increasingly become a valuable tool in 
the identification of genetic variations associated with nephrotic 
syndrome and may decrease the need for biopsies in the future.

 Genetic screening of paediatric CKD patients may enhance 
the impact of preventive measures that could have a positive ef-
fect on outcome. Further studies are needed to confirm our find-
ings and to elucidate the role of the IL-1β gene polymorphism 
in the progression of CKD in children with nephrotic syndrome.
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SUMMARY

EVALUATION OF GENE POLYMORPHISM OF IL-1β 
AND IL-10 IN CHILDREN WITH NEPHROTIC SYN-
DROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga I., 
Moskaliuk O.

National Pirogov Memorial Medical University, Vinnytsia, 
Ukraine

The aim of our work was to determine the gene polymorphism 
of cytokines IL-1β (-511) and IL-10 (-1082) in children with 
nephrotic syndrome.

20 patients with nephrotic syndrome were recruited into the 
study from 2017 to 2018 years in single center. Our study included 
children with levels of glomerular filtration rate >90 ml/min. Ge-
netic polymorphism of IL-1β (-511) and IL-10 (-1082) and se-
rum IL1β were evaluated.

Analyzing the contents of IL-1β in serum of children with 
nephrotic syndrome, we found that IL-1β was significantly in-
creased in children with steroid-resistant nephrotic syndrome 
and with progression of glomerulonephritis compared with re-
mission and with healthy children (p<0.05). The presence of C/T 
genotype is associated with increased production of interleukin-
1β in serum, compared with children with genotype C/C 
(p<0.05). Checking the polymorphism of SNP -1082 of IL-10 
we determined that in 50% of children with nephrotic syndrome 
there was G/A genotype, in 40% - G/G genotype, and genotype 
А/А was only in 10% of patients. A strong direct relationship be-
tween the level of IL-1β in serum and C/T allelic polymorphism 
of the gene IL-1β (-511) was found (r=+0,56) (p<0.05). 

Gene polymorphism of IL-1β (-511) can be used as a marker 
of progression of glomerulonephritis, nephrotic syndrome but 
more studies are needed. 

Keywords: children, nephrotic syndrome, cytokines IL-1β, 
IL-10, gene polymorphism.

РЕЗЮМЕ

ПОЛИМОРФИЗМ ГЕНОВ ИЛ-1β И ИЛ-10 У ДЕТЕЙ С 
НЕФРОТИЧЕСКИМ СИНДРОМОМ

Дудник В.М., Звенигородская А.Ю., Зборовская О.А., 
Выжга Ю.В., Москалюк А.В.

Винницкий национальный медицинский университет им 
Н.И. Пирогова, Украина

Целью исследования явилось определение полиморфизма 
генов цитокинов ИЛ-1β (-511) и ИЛ-10 (-1082) у детей с не-
фротическим синдромом.

20 пациентов с нефротическим синдромом включены в 
исследование с 2017 по 2018 гг. В исследование были вклю-

чены детей с уровнем скорости клубочковой фильтрации 
>90 мл/мин. Оценивали генетический полиморфизм ИЛ-1β 
(-511), ИЛ-10 (-1082) и уровень сывороточного IL1β.

Анализ содержания ИЛ-1β в сыворотке у детей с нефро-
тическим синдромом выявил, что ИЛ-1β значительно повы-
шен у детей с стероид-резистентным нефротическим син-
дромом и детей с прогрессированием гломерулонефрита в 
сравнении с ремиссией и здоровыми детьми (р<0,05). Нали-
чие C/T генотипа связано с повышенной продукцией ИЛ-1β 
в сыворотке в сравнении с детьми с генотипом C/C (p<0,05). 
Изучая полиморфизм SNP-1082 ИЛ-10, определено, что у 
50% детей с нефротическим синдромом имеется G/A гено-
тип, у 40% - G/G генотип, а генотип А/А - у 10% пациентов. 
Обнаружена сильная прямая связь между уровнем ИЛ-1β 
в сыворотке и C/T аллельным полиморфизмом гена ИЛ-1β 
(-511) (r=+0,56) (р<0,05).

Результаты проведенного исследования позволяют заклю-
чить, что генный полиморфизм ИЛ-1β (-511) можно исполь-
зовать в качестве маркера прогрессирования гломерулонеф-
рита и нефротического синдрома.

reziume

interleikin-1β-s da interleikin-10-is genebis 
polimorfizmi bavSvebSi nefrozuli sindromiT

v.dudniki, a.zvenigorodskaia, o.zborovskaia, i.viJga, 
a.moskaliuki 

vinicas n.pirogovis saxelobis erovnuli samedi-
cino universiteti, ukraina

kvlevis mizans warmoadgenda interleikini-1β-s 
(-511) da interleikini -10-is (-1082) genebis poli-
morfizmis gansazRvra bavSvebSi nefrozuli sin-
dromiT.
kvlevaSi 2017-2019 ww. CarTuli iyo 20 pacienti 

nefrozuli sindromiT, gorglovani filtraciis 
siCqariT >90 ml/wT. fasdeboda interleikini-1β-s 
(-511) da interleikini-10-is (-1082) genebis poli-
morfizmi da Sratismieri interleikini-1β.
interleikini-1β-s Semcvelobis analizis 

safuZvelze nefrozuli sindromis mqone bavS-
vebSi gamoavlda interleikini-1β mniSvnelovani 
mateba bavSvebSi steroid-rezistentuli nefro-
zuli sindromiT da bavSvebSi glomerulonefri-
tis progresirebiT remisiaSi myof da janmrTel 
bavSvebTan SedarebiT (р<0,05). C/T genotipis ar-
seboba dakavSirebulia interleikini-1β-s mo-
matebul produqciasTan C/C genotipis mqone 
bavSvebTan SedarebiT (р<0,05). interleikini -10 
-is SNP-1082 polimorfizmis kvleviT dadgenil-
ia, rom nefrozuli sindromiT bavSvebis 50%-s 
aqvs G/A genotipi, 40%-s - G/ G genotipi, 10%-s ki 
- А/А genotipi.  Ddadgenilia Zlieri pirdapiri 
kavSiri sisxlis SratSi interleikini-1β-s da 
interleikini-1β-s (-511) genis C/T alelur poli-
morfozms Soris (r=+0,56) (р<0,05).
Catarebuli kvlevis Sedegebi safuZvels iZle-

va daskvnisaTvis, rom interleikini-1β-s (-511)-is 
genuri polimorfizmi SesaZloa gamoyenebuli 
iyos glomerolonefritis da nefrozuli sin-
dromis progresirebis markerad.
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MICROBIOLOGICAL AND IMMUNOLOGICAL ASSESSMENT OF A COMPLEX 
OF THERAPEUTIC-PREVENTIVE MEASURES FOR CHRONIC CATARRHAL GINGIVITIS 

IN CHILDREN WITH DIABETES MELLITUS 

1Kotelban А., 2Moroz P., 1Hrynkevych L., 1Romaniuk D., 1Muryniuk T. 

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University»,
1Department of Pediatric Stomatology, 2Department of Surgery №1, Chernivtsi, Ukraine

Dysbacteriosis is of the oral cavity is known to complicate 
the course of chronic catarrhal gingivitis (CCG) resulting from 
functional disorders of the macroorganism ecosystem, decreased 
amount of probiotic and increased amount of opportunistic and 
pathogenic microflora [1-5]. And natural immune response is 
activated first in this case. It differentiates pathogens by means 
of special receptors of a wider specificity. These receptors are 
able to find and bind structural components of family groups of 
the major types of bacteria, viruses, and fungi. First of all, they 
include toll-like receptors of 2 and 4 types (TLR -2, -4) [6-9]. 
The main function of TLR is signal transmission of specific con-
genitally coded receptors into soluble mediators bounded with 
T and B-cells through the specific cytokine-chemokine recep-
tors. Due to TLR initiation of the transcription of inflammatory 
cytokines, neutrophil chemoattractant, matrix metaloproteinases 
occurs, which destroy the periodontal tissue [8,10,11].

Scientific literature describes an important value of natural 
immunity in the development of [11-14]. Foreign researchers 
determined relations of these pathogenic chains with the devel-
opment of periodontal tissue diseases [15-18]. However, these 
studies among children are not numerous [19,20].

A complex of treatment of CCG among children against the 
ground of insulin therapy according to basic-bolus scheme 
is suggested to be complemented with topical administra-
tion of an antiseptic solution possessing a pronounced bac-
tericidal action concerning gram-positive, gram-negative and 
anaerobic microflora, as well as fungicidal effect; probiotic 
of immunotropic action on the basis of L. reuteri; an oral im-
mune modulator of a plant origin which action is directed to 
stimulation of nonspecific reaction of the immune system at 
the expense of increased phagocytosis of macrophages and 
granulocytes, and intracellular destruction of bacteria in the 
process of phagocytosis.   

The Aim of the study is to enhance the efficacy of treatment of 
chronic catarrhal gingivitis in children suffering from type 1 dia-
betes mellitus by means of improving the methods of pharmaco-
logical correction on the basis of investigation of the indices of 
local natural immune response and microbiological properties 
of the disease.

Material and methods. With the purpose to assess labora-
tory an improved method of treatment and prevention of CCG 
in children with DM we have conducted examination and treat-
ment of 54 children aged 12 years, suffering from CCG with 
comorbid type 1 DM including 32 boys and 22 girls. They were 
divided into 2 subgroups: the main (30 individuals) and the 
group of comparison (24 individuals).

Microbiological inoculation of scrape taken from the oral mu-
cous membranes was made in order to determine microflora by 
means of traditional bacteriological examination. The expres-
sion level of mRNA natural immunity indices in the buccal epi-
thelium was detected by means of polymerase chains reaction 
with reverse transcription in the regimen of real time. 

The degree of probability of the obtained results in case of 
normal distribution of both samples was statistically processed 

according to Student-Fisher’s criterion, in other cases – U-Wil-
coxon for independent sampling and T-Wilcoxon for dependent 
sampling. 

The treatment of chronic catarrhal gingivitis with comorbid 
DM against insulin therapy according to basic-bolus sccheme 
included teaching hygienic individual care of the oral cavity, 
professional hygiene and oral cavity sanation. 

The children from the main group were suggested to rinse 
the oral cavity with the antiseptic solution “Decasan” 0,02% 
topically (in dilution with boiled water 1:2 ratio) twice a day 
during 5-7 days; chewing 1 pill of a probiotic action “BioGaia 
ProDentis” twice a day during 2 weeks, and since the begin-
ning of the second week of treatment – oral administration of 
the immune modulator “Imupret”, 25 drops 3 times a day during 
3 weeks. Children from the comparative group was treated ac-
cording to the common scheme: rinsing with antiseptic solution 
«Chlorhexidine bigluconate» 0,05% twice a day till the clini-
cal effect of elimination of inflammatory signs, and «Rotocan» 
solution twice a day during 5-7 days; oral administration of the 
immune modulator «Echinacea» 5 drops (in dilution with boiled 
water 1:2 ratio) 3 times a day 30 minutes before meals during 
3 weeks. 

Results and their discussions. Biocoenosis of the oral cavity 
in children before the beginning of treatment were similar, and 
after the conducted first course of treatment microbiological sta-
tus in both groups of the study improved immediately (Table 1).

The results of a quantitative assessment of the oral mi-
croflora after the conducted treatment demonstrated 69,42% 
(p˂0,05) decrease of the general microbial number in chil-
dren of the main subgroup, and in the children from the 
comparative group – 46,92% (p˂0,05). The amount of gram-
positive microorganisms in children from the main subgroup 
was found to be 73,69% less as compared with the results of 
treatment (р˂0,05), gram-negative microorganisms –46,43% 
less (р˂0,05), and Candida fungi – 94,74% (р˂0,05). These 
findings are twice as less in the group of comparison than 
those among the children from the main subgroup: gram-pos-
itive microorganisms – 54,77% less (р˂0,05), gram-negative 
microorganisms – 36,00% (р˂0,05), and Candida fungi – 
42,86% (р˂0,05). Comparison of findings between the main 
subgroup and the group of comparison determined 39,53% as 
much increased general amount of microorganisms, 47,37% - 
gram-positive, 6,25 % – gram-negative and 87,50% - Candida 
fungi (р1˂0,05).

In addition to changes of the qualitative content of microor-
ganisms found during inoculations from the oral cavity the rate 
of their growth changed as well. In 100 % of cases among the 
children from the main subgroup very low colony growth was 
determined. Examination of inoculated cultures in the children 
from the group of comparison determined a moderate growth 
of the following microorganisms: streptococci (Str. faecalis, 
Str. pуogenes), staphylococci (S. aureus) and certain Candidae 
(C. albicans). Scanty growth of colonies was found concerning 
other microorganisms.  
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Table 1. Changes in the amount of oral microorganisms in children suffering from chronic catarrhal gingivitis with comorbid 
diabetes mellitus in case of different methods of treatment, (M±m)

Indices
before treatment

Main subgroup (n=30) Group of comparison (n=24)

after 
treatment

before 
treatment

after 
treatment

before 
treatment

General amount of microorganism strains 
abs. 85 26* 81° 43*,°

% 100 100 100 100

Amount of strains 
of gram-positive bacteria

abs. 38 10* 42° 19*,°

% 44,71 38,46 51,86 44,18

Amount of strains 
of gram-negative bacteria

abs. 28 15* 25° 16*

% 32,94 57,69 30,86 37,21

Yeast-like fungi Candida
abs. 19 1* 14° 8*,°

% 22,35 3,85 17,28 18,61
notes: * – difference between the indices in the groups of observation before and after treatment is reliable (р<0,05); 

° – difference between the indices of the main and comparative groups in the dynamics of treatment is reliable (р1<0,05)

Table 2. Changes of generic and specific content of microorganisms in the oral cavity of children suffering from chronic catarrhal 
gingivitis and comorbid diabetes mellitus in case of different methods of treatment, lg CFU/ml, (M±m)

ki
nd

s Generic 
belonging 

Specific 
belonging

Group of the study

main subgroup (n=30) group of comparison (n=24)

before 
treatment

after 
treatment before treatment after treatment

re
si

de
nt

Lactobacillus L. salivarius 0 1,00* 1,00° 1,00

Neisseria
N. oralis 2,00±0,58 2,00±0,58 2,00±0,58 1,00*,°

N. elongatа 2,00 2,00 2,00 1,00*,°

Streptocoсcus

Str. anginosus 3,00 1,0* 2,93±0,96 2,0

Str. salivarius 4,91±0,21 3,50±0,33 4,57±0,20 1,50±0,50*,°

op
po

rtu
ni

st
ic

Str. faecalis 3,75±0,48 1,0* 3,50±0,50 2,00*,°

Str. pуogenes 4,91±0,34 1,0* 4,67±0,33 2,00*,°

Staphylococcus
S. epidermidis 4,83±0,17 1,0* 4,75±0,25 2,00*,°

S. aureus 4,58±0,39 1,0* 4,50±0,17 2,00*,°

Candida

C. albicans 3,27±0,24 1,0* 3,00±0,19 2,0*,°

C. tropicalis 3,0±0,38 0 2,60±0,40 1,00*,°

C. krusei 2,00 0 1,00° 0

pa
th

og
en

ic

Pseudomonas P. aeruginosa 3,33±0,33 0 3,33±0,33 2,0*

Escherichia E. coli 3,35±0,15 1,0* 3,23±0,17 1,22±0,15*,°

Proteus
P. mirabilis 3,50±0,50 1,0* 4,00 2,0*,°

P. rettgeri 2,00 0 2,00 0
notes: * – difference between the indices in the groups of observation before and after treatment is reliable (р<0,05); 

° – difference between the indices of the main and comparative groups is reliable (р1<0,05)

After the course of treatment according to the suggested 
scheme, the contamination by associative opportunistic micro-
flora in the oral cavity of children decreased reliably (Table 2). 

We found 4,91 times less amount of Str. pyogenes,  4,58 times 

less – S. aureus and 3,75 times – Str. faecales, 3,35 times Е. 
сoli and 3,27 times С. albicans. In children from the group of 
comparison contamination of the oral cavity with these micro-
organisms decreased as well: 2,65 times – Е. сoli, 2,34 times 
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Str. pyogenes, 2,25 times S. aureus and 75,00% – Str. faecales, 
66,50% – Р. aeruginosa and 50,00% – С. albicans.

Such representatives of biocoenosis of the oral cavity of chil-
dren from the main subgroup as Str. anginosus, P. aeruginosa, P. 
rettgeri, C. tropicalis and C. krusei were not inoculated, and in 
children from the subgroup of comparison – only P. zettgerі and 
C. krusei were found.

The state of natural immunity was also indicative of the im-
provement of protective mechanisms of the oral cavity in chil-
dren from the main subgroup in the dynamics of treatment, 
therefore we have determined 2,23 times less level of mRNA 
TLR-2 expression (р<0,05) in children from the main subgroup 
in the dynamics of treatment. This index was 46,48 % lower as 
much in comparison with the indices in children from the group 
of comparison (р1<0,05), Table 3. 

mRNA TLR-4 expression in children from both groups after 
treatment decreased reliably to (41,22±9,47) – in children from 
the main subgroup, and to (63,99±7,71) – in the subgroup of 
comparison, contrary to the indices before treatment. In children 
who were treated according to the common methods, mRNA 
TLR-4 expression was 35,58% higher than those from the val-
ues among the children from the main group (р1<0,05).

Reduction of a relative normalized expression of TLR-2 and 
TLR-4 genes in children is associated with decreased number 
of gram-positive and gram-negative microorganisms in the oral 
cavity of children from the groups of observation.

Conclusions. Therefore, the conducted laboratory investiga-
tion is indicative of improvement of microbiological status and 
congenital mechanisms of immune protection in the oral cav-
ity of children suffering from CCG and comorbid DM, when 
a complex of treatment is supplied with antiseptic, probiotic 
and immune modulator, which confirms greater efficacy of the 
suggested therapeutic-preventive complex than generally used 
scheme of treatment.  
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Table 3. Changes of levels of mRNA expression of natural immunity in the buccal epithelium of children suffering from chronic 
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Index
Before treatment After treatment 

Main subgroup (n=30) Group of comparison 
(n=24) Main subgroup (n=30) Group of comparison 

(n=24)
TLR-2 90,07±3,41 85,83±5,02 40,35±4,91° 75,38±6,53°,*
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notes: ° – difference between indices in the group of observation before and after treatment is reliable р<0,05; 
* – difference between indices of the main group and the group of comparison is reliable р1<0,05. 

Normalization according to the method ΔΔCt with referent-agent GAPDH
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SUMMARY

MICROBIOLOGICAL AND IMMUNOLOGICAL ASSESSMENT OF A COMPLEX OF THERAPEUTIC-PREVENTIVE 
MEASURES FOR CHRONIC CATARRHAL GINGIVITIS IN CHILDREN WITH DIABETES MELLITUS 

1Kotelban А., 2Moroz P., 1Hrynkevych L., 1Romaniuk D., 1Muryniuk T. 

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University»,
1Department of Pediatric Stomatology, 2Department of Surgery №1, Chernivtsi, Ukraine

Dysbacteriosis of the oral cavity is known to complicate the 
course of chronic catarrhal gingivitis resulting from functional 
disorders of the macroorganism ecosystem, decreased amount of 
probiotic and increased amount of opportunistic and pathogenic 
microflora. And natural immune response is activated first in this 
case. It differentiates pathogens by TLR.  

The aim - to enhance the efficacy of treatment of chronic ca-
tarrhal gingivitis in children suffering from type 1 diabetes mel-
litus by means of improving the methods of pharmacological 
correction on the basis of investigation of the indices of local 
natural immune response and microbiological properties of the 
disease. 

We formed 2 group of the study. Children received basic 
insulin therapy. The treatment of chronic catarrhal gingivitis 
in children from the main group were suggested the antisep-
tic solution “Decasan”; pill of a probiotic action “BioGaia 

ProDentis”  and the immune modulator “Imupret”. Children 
from the comparative group were treated according to the 
common scheme.

Oral microflora of children after treatment was decreased by 
69,42% of general microbial number in children from the main 
group. 

Natural immunity state was also indicative of the improved 
protective mechanisms of the oral cavity in children from the 
main subgroup in the dynamics of treatment: twice as less level 
of mRNA TLR-2 expression was found in the main subgroup 
and mRNA TLR-4 – 45,44%.

Therefore, the initiated course of treatment concerning chron-
ic catarrhal gingivitis promoted a considerable improvement of 
the periodontal tissue state in children.   

Keywords: gingivitis, microflora, toll receptors, antiseptic, 
probiotic, immune modulator.

РЕЗЮМЕ

МИКРОБИОЛОГИЧЕСКАЯ И ИММУНОЛОГИЧЕСКАЯ ОЦЕНКА КОМПЛЕКСА 
ЛЕЧЕБНО-ПРОФИЛАКТИЧЕСКИХ МЕРОПРИЯТИЙ У ДЕТЕЙ 

С ХРОНИЧЕСКИМ КАТАРАЛЬНЫМ ГИНГИВИТОМ И САХАРНЫМ ДИАБЕТОМ

1Котельбан А.В., 2Мороз П.В., 1Гринкевич Л.Г., 1Романюк Д.Г., 1Мурынюк Т.И.

Высшее государственное образовательное учреждение Украины 
«Буковинский государственный медицинский университет», 1кафедра детской стоматологии; 

2кафедра хирургии №1, Черновцы, Украина

Целью исследования явилось повышение эффективно-
сти лечения хронического катарального гингивита у детей, 
больных сахарным диабетом типа 1, путем усовершенство-
вания методов фармакологической коррекции, определения 
показателей местного врожденного иммунного ответа и 
микробиологических особенностей заболевания.

Обследованы 54 ребенка, больных сахарным диабетом 
типа 1 и гинигвитом в возрасте 12 лет. В зависимости от 
проводимой терапии дети разделены на 2 группы: основ-
ная (n=30) и группа сравнения (n=24). Проведен микро-
биологический посев соскоба со слизистых оболочек 
ротовой полости с целью определения микрофлоры и 
уровня экспрессии мРНК показателей врожденного имму-
нитета в буккальном эпителии. Дети получали базисную 
терапию в виде инсулинотерапии по базисно-болюсной 
схеме. Лечение хронического катарального гингивита в 
обеих группах включало гигиеническое обучение инди-
видуального ухода за полостью рта, профессиональную 

гигиену и санацию кариозных зубов. Детям основной 
группы предложено полоскание ротовой полости анти-
септическим раствором «Декасан», разжевывание 1 та-
блетки пробиотического действия «Биогая ПроДентис», 
пероральное применение иммуномодулятора «Имупрет». 
Детям группы сравнения проводилось лечение хрониче-
ского катарального гингивита по общепринятой схеме.

Микробный пейзаж полости рта детей после завершения 
лечебно-профилактических мероприятий характеризовался 
уменьшением общего микробного числа у детей основной 
группы до 69,42%, в группе сравнения - до 46,92%.

В динамике лечения состояние врожденного иммуните-
та указывает на улучшение защитных механизмов рото-
вой полости у детей основной группы, что подтвеждается 
уменшением уровня экспрессии мРНК TRL-2 вдвое у детей 
основной группы, в группе сравнения этот показатель стал 
меньше исходного уровня и составил 11,71%.

Экспрессия мРНК TLR-4 у детей обеих групп после ле-
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чения достоверно уменьшилась: у детей основной группы 
- 45,44% а у детей в группе сравнения - 19,59%.

Полученные данные позволяют заключить, что прове-
денный нами курс лечебных мероприятий при хрониче-

ском катарального гингивите у детей основной группы 
способствовал существенному улучшению состояния 
тканей пародонта в сравнении с традиционным методом 
лечения.

reziume

qronikul katarul gingivitTan dakavSirebuli samkurnalo-profilaqtikuri RonisZiebebis 
kompleqsis mikrobiologiuri da imunologiuri Sefaseba Saqriani diabetiT bavSvebSi

1a.kotelbani, 2p.morozi, 1l.grinkeviCi, 1d.romaniuki, 1t.muriniuki

bukovinis saxelmwifo samedicino universiteti, 1bavSvTa stomatologiis kaTedra, 
2qirurgiis @#1 kaTedra, Cernovci, ukraina

kvlevis mizans warmoadgenda qronikuli kata-
ruli gingivitis mkurnalobis efeqturobis ama-
Rleba farmakologiuri koreqciis meTodebis 
srulyofis, Tandayolili lokaluri imunuri 
maxasiaTeblebis da daavadebis mikrobiologi-
uri Taviseburebebis gansazRvris gziT Saqriani 
diabeti tipi1-iT daavadebul bavSvebSi.
gamokvleulia 12 wlamde asakis qronikuli 

kataruli gingivitiT da Saqriani diabeti 
tipi1-iT daavadebuli 54  bavSvi. Catarebuli 
Terapiis mixedviT bavSvebi daiyo or jgufad: 
ZiriTadi (n=30) da Sedarebis (n=24). piris Rrus 
lorwovani garsis anafxeki mikrobiologiu-
rad daiTesa mikrobuli florisa da bukalur 
epiTeliumSi Tandayolili imunitetis rnm-
maCveneblebis eqspresiis donis gansazRvrisaT-
vis. bavSvebi iRebdnen bazisur Terapias insu-
linoTerapiis saxiT bazisur-bolusuri sqemiT. 
qronikuli kataruli gingivitis mkurnaloba 
orive jgufSi moicavda piris Rrus indivi-
duri higienuri movlis, profesionaluri higie-
nis da kariesuli kbilebis sanaciis swavlebas.  
ZiriTadi jgufis bavSvebma miiRes SeTavazeba 
piris RruSi antiseptikuri xsnaris ‘dakasanis” 
gamovlebis, probioturi moqmedebis tabletis (1 
c.) “biogaia prodentis” daReWvis da imunomod-
ulator “imupreti”-s peroraluri gamoyenebis 
Sesaxeb.  Sedarebis jgufis bavSvebSi qroni-

kuli kataruli gingivitis mkurnaloba tarde-
boda miRebuli sqemiT.
samkurnalo-profilaqtikuri RonisZiebebis 

dasrulebis Semdeg bavSvebis piris Rrus mikro-
buli peizaJi xasiaTdeboda mikrobebis saerTo 
raodenobis SemcirebiT ZiriTad jgufSi 69,42%-
iT, Sedarebis jgufSi ki - 46,92%-iT.
Tandayolili imunitetis mdgomareoba 

mkurnalobis dinamikaSi miuTiTebs piris Rrus 
dacviTi meqanizmebis gaumjobesebaze ZiriTadi 
jgufis bavSvebSi, rac dasturdeba citokinuri 
kaskadis reaqciis mainicirebeli da parodontis 
qsovilSi anTebiTi procesebis ganviTarebis gan-
mapirobebeli Toll-msgavsi receptorebis - TRL-2-
is rnm-is eqspresiis donis orjer SemcirebiT 
ZiriTadi jgufis bavSvebSi; Sedarebis jgufSi 
es maxasiaTebeli sawyis donesTan SedarebiT Sem-
cirda da Seadgina 11,71%.

TRL-4-is rnm-is eqspresia orive jgufis bavSveb-
Si sarwmunod Semcirda: ZiriTadi jgufis bavS-
vebSi -  45,44%, Sedarebis jgufSi - 19,59%.
miRebuli Sedegebi iZleva safuZvels 

daskvnisaTvis, rom avtorebis mier Catarebulma 
samkurnalo RonisZiebebis kursma qronikuli 
kataruli gingivitis mqone ZiriTadi jgufis 
bavSvebSi xeli Seuwyo parodontis qsovilebis 
mdgomareobis mniSvnelovan gaumjobesebas, 
mkurnalobis tradiciul meTodebTan SedarebiT.
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Antimicrobial resistance (AMR) has become a global problem 
and is considered an emerging threat to public health worldwide 
[2,5,6,8,19]. It prevents successful treatment of many infections. 
In 2001 WHO provided a program to slow the emergence of 
AMR and reduce the number of resistant microorganisms and 
in 2012 it published the Options for Action [19]. According to 
WHO, “AMR is a high priority issue to be resolved by collective 
global action” [25]. Antibiotics are very important part of care in 
multiple fields of medicine and increase of resistant microorgan-
isms raises the costs for effective treatment and endangers life 
of the patients in general causing higher morbidity and mortality 
rates. 

Some of the main reasons of AMR are availability of antibi-
otics over the counter, self medication, inappropriate use and 
non-compliance, overprescription by the physicians, lack of 
knowledge among population and specialists, poor quality of 
the drugs, inappropriate storage conditions, the use of antibiot-
ics in animal and agricultural industry, release of a large amount 
of antibiotics in wastewater, absence or lack of the antimicrobial 
resistance control strategies, etc. [3,9,10,11,19,26]. 

There are several ways to improve the situation and one of 
them is education of the health professionals on effect of the 
misuse of antibiotics and education of the general population 
on importance of avoiding self-medication and misuse of anti-
microbials [3]. 

In order to tackle this problem in the most efficient way, it 
is necessary first of all to research the current situation in the 
country, i.e. among general population and medical profession-
als, including students. Appropriate studies are quite rare and 
none exist regarding the situation in Georgia.

The aim of our study was to assess knowledge, attitude and 
practice (KAP) regarding antimicrobial resistance and antibiot-
ics among medical students in Georgia. 

Material and methods. Questionnaire development. Litera-
ture search and analysis of the similar studies was performed 
[1,4,11,13,14,16,17,18,22]. Based on them potential questions 
were determined. The specialists in the field (general practi-
tioner, pediatrician, infectionist) were asked for the opinion on 
these questions. The KAP questionnaire was developed in Eng-
lish and piloted in a group of foreign students of the Internation-
al Faculty of Medicine. The participants of the pilot study were 

excluded from the main study. They were asked to provide their 
opinion regarding relevance and difficulty of the questions. Fol-
lowing the discussion and taking into account their comments, 
the final version was developed. It contains 50 questions: 3 de-
mographics, 15 knowledge, 16 attitude, 16 practice. The English 
version was translated into Georgian and approved by the De-
partment of Epidemiology and Biostatistics.

Sampling. Sampling frame consisted of students of the 4th year 
of the Tbilisi State Medical University. Random cluster sam-
pling was used with confidence interval/margin of error 10 and 
confidence level 95%. Total number of participants was 212: 
31.13% from the International Faculty of Medicine (English) 
(n=66), 45.75% from the Faculty of Medicine (medicalGEO) 
(n=97), and 23.11% from the Faculty of Public Health (pub-
licHEALTH) (n=49). Mean age 22.95 (sd=0.52); 50.0% male 
(n=106) and 47.64% female (n=101), 5 persons have not re-
sponded to this question. 

Survey. Cross-sectional study was performed. The survey was 
anonymous and self-administered. Identical English and Geor-
gian questionnaires were used. The survey was done in groups 
and before starting, the respondents were informed of the aim 
of the study and explained its significance. Each questionnaire 
had an inroductory paragraph which contained explanation of 
the main terms, instruction on how to fill the questionnaire, note 
that this was voluntary and expression of gratitude for the spent 
time. Principles of Declaration of Helsinki were followed.

Data analysis. The electronic replica of the questionnaire was 
prepared in Epidata 3.1. It gave the possibility to use the checks 
option to introduce the data entry error control. All question-
naires were given the unique number. After manual check all 
questionnaires were entered into Epidata and then exported to 
Stata 14.0. Data analysis was done in Stata 14.0. Descriptive sta-
tistics was used to generate frequencies, percentages and propor-
tions. Where relevant, the Chi-square test was used to determine 
any statistical significance. 

Results and their discussion. Knowledge
79.25% think that antibiotics can cure bacterial infections, 

16.51% think that no, and 4.25% do not know. 33.02% think 
that antibiotics can cure viral infections, 57.08% think that no, 
and 9.91% do not know. There was a statistically significant dif-
ference by faculties (p<0.0001) (Figs. 1, 2).

SURVEY OF PRACTICES, KNOWLEDGE AND ATTITUDE CONCERNING ANTIBIOTICS 
AND ANTIMICROBIAL RESISTANCE AMONG MEDICAL UNIVERSITY STUDENTS

1Phagava H., 1Balamtsarashvili T., 2Pagava K., 1Mchedlishvili I.

Tbilisi State Medical University, 1Department of Epidemiology and Biostatistics; 
2Department of Child and Adolescent Medicine, Georgia
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Can antibiotics cure bacterial infections?
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Can antibiotics cure viral infections?

Fig. 1. Percentage of responses to the question: “Can antibi-
otics cure bacterial infections?”

Fig. 2. Percentage of responses to the question: “Can antibi-
otics cure viral infections?”
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Equal number of the students (46.23%) think that use of an-
tibiotics will speed up the recovery of colds and 7.55% do not 
know. There is no statistically significant difference by gender 
or faculties. 34.43% think that bacteria cause common cold and 

influenza. There is a statistically significant difference both by 
gender (p=0.01) and by faculty (p=0.03) (Fig. 3). 83.02% have 
heard of antibiotic resistance. There is a statistically significant 
difference by faculties (p<0.0001) (Fig. 4).
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Have you heard of antibiotic resistance?

Fig, 3. Percentage of agreement to the statement: “Bacteria 
cause common cold and influenza”

Fig. 4. Percentage of responses to the question: “Have you 
heard of antibiotic resistance?”

56.60% of the respondents agree that the unsystemic use of 
antimicrobials leads to the emergence of resistance, but 43.40% 
do not. There is a statistically significant difference by faculties 
(p<0.0001). 13.68% do no agree with the meaning of antimicro-
bial resistance. There is a statistically significant difference by 
faculties (p=0.021). 83.96% recognize that Antibiotic Resistance 
is an important and serious global public health issue. There is a 
statistically significant difference by faculties (p=0.013). 

70.28% think that frequent use of antibiotics will decrease 
efficacy of treatment when using the antibiotic again, but 
16.51% do not think so and 13.21% do not know. There is 
no statistically significant difference by gender or faculties. 
44.34% think that the efficacy is better if the antibiotics are 
newer and more costly, though 32.08% do not think so and 
22.64% do not know. There is a statistically significant dif-
ference both by gender (p=0.001) and by faculties (p=0.007). 
25.00% agree that unsystemic and disorganized use of antibi-
otics might contribute to treatment efficacy. There is a statis-
tically significant difference by faculties (p<0.0001). 77.36% 
agree that unsystemic use of antibiotics might prolong the 
disease. There is a statistically significant difference by fac-
ulties (p<0.0001). 24.53% erroneously agree that due to un-
systemic use of antibiotics the additional costs for the patient 
might decrease. There is a statistically significant difference 
by faculties (p<0.0001). 83.49% agree that if taken too fre-
quently the antibiotics will not work in the future. There is 
a statistically significant difference by faculties (p<0.0001).

Attitude
85.85% agree that there is abuse (taken too frequently or when 

there is no necessity) of antibiotics at present. 83.96% agree that 
antibiotics resistance has become a problem. 75.00% agree that 
the abuse of antibiotics has become the main cause leading to 
bacterial resistance. 60.38% consider that antibiotic resistance 
affects them and their family’s health. For these statements there 
is no statistically significant difference by gender or faculties.

93.40% agree that it is necessary to get more education about 
antibiotics and 79.25% think that it is necessary to establish 
course on ‘rational use of antibiotics’. There is a statistically 
significant difference by faculties (p<0.0001).

Frequency of responses to different statements regarding at-
titutude to AMR and antibiotics are presented in Table 1. 

Practice
The students’ behaviour of using antibiotics is illustrated in 

the Table 2.
This is the first nationwide survey to explore the knowledge, 

attitude and behaviour regarding antibiotic use among students 
in Georgia. Generally the obtained results were corresponding 
to the findings from the studies performed in other countries, 
though there were some differences as well.

74.94% of our respondents are aware that antibiotics cure 
bacterial infections, so are around 92% of medical students in 
China [12,13], 93.3% in UAE [14], 95.2% in Italy [21]. 98% in 
India [11], 70.4% in Jordan [23]. 57.08% think that antibiotics 
can NOT treat viral infections, the same think 64.5% of medical 
students in China [13], 65.8% in UAE [14], 83.2% in in Italy 
[21], 55% in India [11], 71.9% in Jordan [23]. 64.15% know 
that bacteria do NOT cause common cold and influenza, the 
same think around 76% of medical students in India [4,16] and 
71.9% in Jordan [23]. 83.02% of our respondents have heard of 
antibiotics resistance, 94.7% of medical students in China [13], 
84.5% in UAE [14] and 93% in India [11]. 84.28% agree with 
AMR definition, 93.9% in medical students in Italy [21]. 94% 
of Sri Lanka pharmacy students were aware of the terms antibi-
otic resistance and 76% of antimicrobial resistance [20]. 70.28% 
think that frequent use of antibiotics will decrease efficacy of 
treatment when using the antibiotic again, likewise think 87.9% 
of medical students in China [13], 82.4% in Ethiopia [22] and 
97% in India [11]. 32.08% do NOT think that the efficacy is 
better if the antibiotics are newer and more expensive; the same 
think 81.5% of medical students in China [13], 72.5% in UAE 
[14] and 60% in India [11]. 56.60% agree that the unsystematic 
use of antibiotics leads to the resistance. The same think 97% of 
medical students in US [1], 94.1% in Ethiopia [seid], 93.9% in 
Italy [21], 95.1% in Malaysia [15]. 77.36% of our respondents 
think that this might prolong the disease, the same think 84.3% 
in Jordan [23]. 46.23% think that use of antibiotics can NOT 
speed up the recovery of colds and flu. The same think 27.4% 
of medical students in China [13], 34.2% in UAE [14], 35% in 
Ethiopia [22], 72% in India [11].

85.85% of TSMU students agree that there is abuse of antibi-
otics at present; the same think around 85% of medical students 
in China [12,13], 91.3% in UAE [14], 87.5% in Congo [24], 
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Table 1. Attitudes towards antibiotics and AMR

in % completely 
agree

somewhat 
agree

unde-
cided

somewhat 
disagree

completely 
disagree

Antibiotics are safe drugs, hence they can be commonly used* 14.15 26.42 12.74 25.00 21.70
Skipping one or two doses does 
not cause development of antibiotic resistance 21.23 27.83 15.09 19.81 15.57

Adverse effects of antimicrobials are reduced 
by using more than one antibiotic at a time** 6.60 22.17 24.53 18.40 27.83

Unnecessary use of antimicrobials shortens 
the duration of illness* 4.25 17.45 16.04 14.15 47.17

When you have a cough and sore throat, use 
of antimicrobials will contribute to emergence of resistant 
strains

14.15 36.32 21.70 14.62 13.21

When I have a cold, I should take antibiotics to prevent getting 
a more serious illness* 16.98 21.23 8.96 16.98 34.43

When I get fever, antibiotics help me 
to get better more quickly*** 18.87 25.94 14.62 25.47 15.09

Whenever I take an antibiotic, I contribute 
to the development of antibiotic resistance 18.40 29.72 21.70 19.34 9.91

AMR is an important and serious public health issue facing the 
World** 54.25 25.94 11.79 4.72 2.83

AMR is an important and serious public health issue in our 
Country 50.47 24.06 16.51 4.25 4.25

after combining the answers into 3 categories: agree, undecided and disagree,
* there is a statistically significant difference by faculties when (p<0.0001); ** there is a statistically significant difference 

by faculties (p=0.005); *** there is a statistically significant difference by faculties (p=0.002)

Table 2. Practice of using antibiotics
in % always often sometimes never

The doctor prescribes a course of antibiotic for you. After taking 2–3 doses you start 
feeling better. 
... Do you stop taking the further treatment?* 12.74 18.87 25.94 42.45

... Do you save the remaining antibiotics for the next time you get sick?* 12.74 15.09 28.77 43.40

... Do you discard (throw away) the remaining, leftover medication?** 11.79 8.02 29.72 50.47

... Do you give the leftover antibiotics to your friend if he/she gets sick?*** 8.49 10.85 26.42 53.77

Do you consult a doctor before starting an antibiotic? 31.60 30.19 33.02 4.72

Do you check the expiry date of the antibiotic before using it?**** 56.60 17.45 18.40 6.60

Do you use antibiotics when you ...

... have Fever? 12.74 26.42 39.62 20.75

... have Common cold?**** 9.43 14.62 28.30 47.17

... have Acute bronchitis?* 18.87 26.42 35.38 16.98

... are Coughing up yellow/green sputum?**** 23.58 23.11 30.66 22.64

... have Sore throat?**** 9.91 20.28 34.91 33.49

... have Cough with fever? 17.45 25.47 39.15 16.98

... have Congested nose with headache?**** 10.85 9.91 21.70 56.13

... are Coughing up white sputum?* 12.26 11.79 34.43 41.04

... have Cough lasting 2 weeks or more?**** 19.34 20.75 35.38 23.11

Do you ask a doctor to prescribe antibiotics when you catch a common cold?**** 8.02 11.79 29.25 50.94
After combining the answers into 2 categories: yes and no,

* there is a statistically significant difference by faculties when (p<0.0001); ** there is a statistically significant difference 
by faculties (p=0.005); *** there is a statistically significant difference by faculties (p=0.001); 

**** there is a statistically significant difference by faculties (p<0.05)
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93% in India [11]. 83.96% of respondents agree that antibiotics 
resistance has become a problem likewise 82.84% of medical 
students in China [13], 47.8% in UAE [14], 94.0% in France 
[7], 70.6% in Ethiopia [22], 99% in India [11] and majority in 
Congo [24]. 75% agree that the abuse of antibiotics has become 
a main cause leading to AMR, the same think 83.88% of medical 
students in China [huang], 79.2% in UAE [jairoun] and 95% in 
India [11]. 60.38% think that AMR affects them and their fam-
ily’s health in comparison to 81.9% of medical students in China 
[13], 70.8% in UAE [jairoun], 90.7% in Ethiopia [22], 92% in 
India [11]. 93.40% agree that more education on antibiotics is 
necessary likewise 89.2% of medical students in China [13], 
97.2% in UAE [14], 94% in India [11]; 90.0% of Miami students 
would like to get more education on antimicrobials and 79% on 
antimicrobial resistance [1]. 

Comparison of practical behaviour regarding antibiotics be-
tween our respondents and medical students from China, UAE 
and India is given on Fig. 5. 

Fig. 5. Frequency of using antibiotics always and often (in %) 

31.61% of the students in Georgia always and often stop tak-
ing antibiotics if they start feeling better. Same behaviour is seen 
in 34.7% of medical students in UAE [14], 5.7% in Malaysia 
[15], 15.2% in Italy [21], 61.2% in Jordan [23]. 

43.40% never keep the remaining antibiotics and 19.81% al-
ways and often discard them. Keeping leftover antibiotics is not 
a good practice for 96.7% of medical students in Malaysia [15]. 
17.7% use leftover antibiotics and 62.01% have them at home 
among medical students in Italy [21]. 73.1% of medical students 
in Jordan also keep them at home [23].

There was statistically significant difference in responses 
to some questions by faculty and this is also in line with the 
international findings [13]. It is understandable that without a 
specially dedicated course on AMR the background of the Medi-
cine students gives them more general knowledge on antibiotics 
and antimicrobial resistance than public health students. But this 
should be improved, because AMR is a global health problem to 
be handled not only by the clinical staff but by the public health 
professionals as well. 

Limitation of the study is that we have not introduced questions 
to assess the knowledge of the participants regarding the causes 
of AMR. Also it would have been interesting to compare medical 
students with non-medical students. Another interesting issue that 
can be explored in the future research is adding additional variables 
such as parental background, academic achievement level, eco-
nomic status, etc. in order to establish possible correlations. 

Conclusion.
Obtained results are in line with the international findings. 

There was seen a statistically significant difference between 

public health and medical faculties (both English and Geor-
gian) in responses on knowledge. In the attitude and practical 
behaviour sections all three groups provided similar results, only 
some questions were provided significantly different responses 
by faculties. There was no statistically significant difference by 
gender. Difference in responses, especially on knowledge can 
be explained by the background of different faculties. But this 
problem is important not only for future clinicists but for the 
public health specialists as well and it is advisable to introduce 
additional training in this direction. 

Acknowledgements: We would like to thank the students 
who participated in the research for their input in study of this 
important issue. 
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SUMMARY

SURVEY OF PRACTICES, KNOWLEDGE AND ATTI-
TUDE CONCERNING ANTIBIOTICS AND ANTIMI-
CROBIAL RESISTANCE AMONG MEDICAL UNIVER-
SITY STUDENTS

1Phagava H., 1Balamtsarashvili T., 2Pagava K., 
1Mchedlishvili I.

Tbilisi State Medical University, 1Department of Epidemiology 
and Biostatistics; 2Department of Child and Adolescent Medi-
cine, Georgia

Antimicrobial resistance (AMR) has become a global problem 
and is considered an emerging threat to public health worldwide. 

Aim - to assess knowledge, attitude and practice (KAP) re-
garding antimicrobial resistance and antibiotics among medical 
students in Georgia. 

KAP questionnaire containing 50 questions was developed 
in English and Georgian. Sampling frame consisted of students 
of the 4th year of the Tbilisi State Medical University (TSMU). 
Random cluster sampling was used and total number of par-
ticipants was 212 (31.13% - International Faculty of Medicine, 
45.75% - Faculty of Medicine, 23.11% - Faculty of Public 
Health). Mean age 22.95 (sd=0.52) with almost equal gender 
distribution. Cross-sectional study was performed. The survey 
was anonymous and self-administered. Principles of Declaration 
of Helsinki were followed. Data analysis was done in Stata 14.0. 

79.25% think that antibiotics can cure bacterial infections, 
57.08% think that antibiotics can not cure viral infections (sta-
tistically significant difference by faculties p<0.0001). 34.43% 
think that bacteria cause common cold and influenza (by gender 
p=0.01 and by faculties p=0.03). 83.02% have heard of antibi-
otic resistance (by faculties p<0.0001). 83.96% agree that anti-
biotics resistance has become a problem. 75.00% agree that the 
abuse of antibiotics has become the main cause leading to bacte-
rial resistance. 60.38% consider that antibiotic resistance affects 
them and their family’s health. 93.40% agree that it is necessary 
to get more education about antibiotics. 31.61% of the students 
in Georgia always and often stop taking antibiotics if they start 
feeling better. 43.40% never keep the remaining antibiotics. 

Obtained results are in line with the international findings. 
There was seen a statistically significant difference between 
public health and medical faculties (both English and Georgian) 
in responses on knowledge. In the attitude and practical behav-
iour sections all three groups provided similar results, only some 
questions were provided significantly different responses by fac-
ulties. 

Keywords: AMR, KAP, students, antibiotics, antimicrobials, 
resistance, survey

РЕЗЮМЕ

ОЦЕНКА ЗНАНИЙ, ОТНОШЕНИЯ И ПРАКТИЧЕ-
СКОГО ПОВЕДЕНИЯ СТУДЕНТОВ МЕДИЦИНСКО-
ГО ВУЗА ПО ИСПОЛЬЗОВАНИЮ АНТИБИОТИКОВ 
И ИХ ПРОТИВОМИКРОБНОЙ РЕЗИСТЕНТНОСТИ

1Пагава Е.К., 1Баламцарашвили Т.М., 2Пагава К.И., 
1Мчедлишвили И.М.

Тбилисский государственный медицинский университет, 
1департамент эпидемиологии и биостатистики; 2депар-
тамент детской и подростковой медицины, Грузия

Противомикробная резистентность является всемирной 
проблемой и представляет угрозу для здравоохранения во 
всем мире. 

Цель исследования - оценка знаний, отношения и прак-
тического поведения студентов медицинского университета 
по использованию антибиотиков и их противомикробной 
резистентности. 

Опросник знаний, отношения и практического поведения 
(ЗОП), содержащий 50 вопросов разработан на английском 
и грузинском языках. В исследовании принимали участие 
студенты IV курса Тбилисского государственного меди-
цинского университета. В исследовании использован метод 
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случайной гнездовой выборки и общее количество участни-
ков составило 212 (31,13% - международный факультет ме-
дицины, 45,75% - факультет медицины, 23,11% - факультет 
здравоохранения; почти равномерное разделение по полу). 
Средний возраст 22,95 (sd=0,52). Проведено поперечное ис-
следование. Опрос был анонимным и выполнялся самосто-
ятельно, соблюдены принципы Хельсинкской декларации. 
Анализ данных проведен в программе Stata 14.0. 

Согласно данным опросника, 79,25% опрошенных сту-
дентов считают, что антибиотики лечат бактериальные 
инфекции, 57,08% - антибиотики не лечат вирусные ин-
фекции (статистически значимая разница по факультетам 
p<0,0001). 34,43% - бактерии вызывают простуду и грипп 
(по полу p=0,01, по факультетам p=0,03). 83,02% осве-
домлены об антибиотикорезистентности (по факультетам 
p<0,0001). 83,96% считают, что антибиотикорезистентность 
является проблемой, а 75,00% - что злоупотребление анти-
биотиками - главная причина, вызывающая бактериальную 
резистентность. По мнению 60,38% опрошенных студен-
тов, антибиотикорезистентность наносит ущерб здоровью. 
93,40% студентам необходимо получить больше знаний об 
антибиотиках. 31,61% опрошенных студентов всегда и ча-
сто прекращают прием антибиотиков, если чувствуют себя 
лучше. 

На основании анализа полученных данных делается вы-
вод, что результаты проведенного исследования аналогичны 
международным. Выявлена статистически значимая разни-
ца между ответами студентов факультетов здравоохранения 
и медицины (англоязычный и грузиноязычный). В разделах 
по отношению и практическому поведению все три группы 
показали схожие результаты, лишь на некоторые вопросы 
представлены ответы, значительно различающиеся по фа-
культетам. Статистически значимой разницы в ответах сту-
дентов женского и мужского пола не выявлено. 

reziume

samedicino universitetis studentebis codnis, 
damokidebulebis da praqtikuli qcevis Sefaseba 
antibiotikebis gamoyenebisa da maTi antimikro-
bul rezistentobis Sexaxeb

1e. faRava, 1T. balamwaraSvili, 2y. faRava, 
1i. mWedliSvili

Tbilisis saxelmwifo samedicino universiteti, 
1epidemiologiis da biostatistikis departamen-
ti; 2bavSvTa da mozardTa medicinis departamenti, 
saqarTvelo

antimikrobuli rezistentoba (AMR) warmoad-
gens globalur problemas da did safrT-

xes sazogadoebis janmrTelobisaTvis mTeli 
msoflios masStabiT. 
kvlevis mizani - samedicino universitetis 

studentebis antibiotikebis gamoyenebisa da maTi 
antimikrobul rezistentobis Sexaxeb codnis, 
damokidebulebis da praqtikuli qcevis Sefaseba.
aRniSnuli informaciis misaRebad gamoyeneb-

uli iyo codnis, damokidebulebis da praqti-
kuli qcevis (cdp) qarTul da inglisurenovani 
kiTxvari, romelic Sedgeboda 50 SekiTxvisagan. 
kvlevaSi monawileobda Tbilisis saxelmwifo 
samedicino universitetis IV kursis 212 studen-
ti (31,13% - medicinis saerTaSoriso fakulteti, 
45,75% - medicinis fakulteti, 23,11% - jandac-
vis fakulteti; sqesis mixedviT TiTqmis Tana-
bari ganawileba), saSualo asaki 22,95±0,52 w.. Cat-
arda erTmomentiani anonimuri kvleva, romelic 
gulisxmobda kiTxvaris damoukideblad Sevsebas. 
daculi iyo helsinkis deklaraciis principebi. 
miRebuli monacemebi damuSavda programiT „Stata 
14.0“.
miRebuli minacemebis analizis Sedegad gamov-

linda, rom studentebis umetesobis nawilis az-
riT (79,25%), antibiotikebiT SesaZlebelia baq-
teriuli infeqciebis gankurneba; 57,08% ki, rom 
- antibiotikebi ar kurnavs virusul infeqciebs 
(statistikurad mniSvnelovani gansxvavebaa 
fakultetebs Soris p<0,0001). 34,43% Tvlis, rom ga-
ciebas da grips iwvevs baqteria (sqesis mixedviT 
p=0,01 da fakultetebis mixedviT p=0,03). 83,02%-
s gacnobierebulia antibiotikorezistentobis 
Sesaxeb (fakultetebis mixedviT p<0,0001). 83,96% 
eTanxmeba mosazrebas, rom antibiotikorezisten-
toba sadReisod warmoadgens problemas, 75,00%-s 
miaCnia, rom antibiotikebis borotad gamoyeneba 
aris AMR-is mTavari gamomwvevi mizezi. 60,38% 
miiCnevs, rom AMR gavlenas axdens maT da maTi 
ojaxis wevrebis janmrTelobaze. 93,40% Tvlis, 
rom saWiroa meti codnis miReba antibiotikebis 
gamoyenebis da gverdiTi movlenebis Sesaxeb. 
gamokiTxuli studentebis 31,61% yovelTvis da 
xSirad wyvets antibiotikebis miRebas, Tu Tavs 
ukeT grZnobs. 43,40% arasodes inaxavs darCenil 
antibiotikebs. 
miRebuli Sedegebi Seesabameba saerTaSoriso 

Sedegebs. statistikurad mniSvnelovani gan-
sxvaveba gamovlinda sazogadoebrivi jandacvis 
da medicinis fakultetebis studentebis pa-
suxebSi. damokidebulebis da praqtikuli qcevis 
nawilebSi samive jgufma msgavsi Sedegebi aCve-
na. statistikurad mniSvnelovani gansxvaveba pa-
suxebSi sqesis mixedviT ar gamovlinda.
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PREVENTION OF CEREBROVASCULAR MICROEMBOLIZATION DURING
AORTA-CORONARY BYPASS UNDER CONDITIONS OF ARTIFICIAL BLOOD CIRCULATION

Radiushin D., Loskutov O. 

Shupyk National Medical Academy of Posgraduate Education, Department of Anaesthesiology and Intensive Care, Kyiv; 
Odessa Regional Clinical Hospital, Ukraine

Coronary heart disease (CHD) is one of the leading causes of 
disability and mortality worldwide [6,7]. Despite significant prog-
ress in the field of CHD pharmacotherapy, it is not always effective 
to achieve the desired results [8], which is the indication for use 
of surgical methods of revascularization. Coronary bypass surgery 
(CABG) is one of the most common surgical methods for the treat-
ment of coronary artery disease, and is often performed under con-
ditions of artificial blood circulation (ABC).

However, such operations are associated with the risk of dam-
age to the central nervous system (CNS), the development of 
neurological and neuropsychological disorders of varying se-
verity related to the features of the surgical and perfusion tech-
niques [1,5,10].

A special place among these disorders is occupied by post-
operative cognitive dysfunction (POCD) [4,7,10,18], which is 
a marker of poor quality of life, financial dependence of the pa-
tient on relatives and the state social services, and an unfavor-
able prognosis for survival [2,19,22].

In the recommendations of the American Heart Association (АНА) 
and the American College of Cardiology (ACC) in 2014, cerebral com-
plications of cardiac surgery are divided into 2 types: [16].

Cerebral injuries of type 1 are associated with stroke death, 
fatal stroke, or transient ischemic attack, while delirium and 
postoperative cognitive dysfunction (POCD) are classified as 
cerebral lesions of the type 2 [2].

The two most significant clinical neurological complications 
of CABG are stroke and POCD. The stroke incidence among 
the patients undergoing CABG is 1.6% [2]. However, the quan-
titative determination of POCD is more complex. According to 
various authors, the incidence of encephalopathy in the postop-
erative period reaches 40-90% [9,12,18].

POCD is a decrease in cognitive function after surgery and 
anesthesia compared with the preoperative baseline [1,2,9,14]. 
POCD can manifest itself in various cognitive areas, such as 
attention, memory, learning, visual spatial, motor skills, and 
executive functions. It may also be accompanied by behavioral 
changes.

The up-to-date concept of POCD consists in the development 
of disorders of higher cortical functions in the early postopera-
tive period, and their preservation later [4,7,21].

Clinically, POCD can be confirmed using neuropsychological 
testing conducted immediately after surgery and in the late post-
operative period, compared with baseline studies that had been 
performed before surgery. However, currently there is no inter-
national agreement on generally accepted criteria for making a 
diagnosis of POCD; its structure is not clear; there are no uni-
form approaches to conducting neuropsychological testing [22].

Numerous studies indicate that the pathogenesis of POCD 
is multifaceted [2,9,10,23]. At the same time, discussions and 
search for the most important factors for the development of 
POCD in cardiac surgery patients are still ongoing.

The issues of prevention of brain function impairment during 
cardiac surgery performed under cardiopulmonary bypass are 
still not fully understood and largely unsolved [12].

In the modern scientific literature, the following mechanisms 
of brain damage in cardiac surgery patients operated under con-
ditions of artificial blood circulation (IC) are being discussed 
[1,4,10,11,13,18,20,24,25]:
• intraoperative microembolization of cerebral arteries;
• systemic hypoperfusion within the central nervous system with 
distortion of the autoregulation of the cerebral blood flow;
• systemic and cerebral inflammatory response;
• cerebral edema;
• dysfunction of the blood-brain barrier;
• contact activation of blood cells in the course of the skin;
• metabolic disorders;
• pharmacological effects of anesthetics;
• other surgical and individual factors

It is important to note that the role of each of the above patho-
genetic factors of perioperative damage to the brain is discussed 
by modern researchers, and the concept of etiopathogenesis of 
disturbance of neurological functions in cardiosurgical patients 
in the postoperative period has not yet been formulated.

Intraoperative microemboli are registered in the overwhelm-
ing majority of cardiosurgical patients. Reliable relationship 
between the number of cerebral microemboli, on the one hand, 
and postoperative cognitive impairments, on the other hand, 
was demonstrated in a significant number of neuropsychologi-
cal studies [4,7,19].

A number of studies have demonstrated the relationship 
between the amount of cerebral arterial microemboliza-
tion and the degree of brain damage in operations with MS 
[11,13,18,20,24,25]. However, the available literature does not 
adequately cover the methods of prophylaxis of gas embolism 
and the possibility of using systemic vasodilators [3] to reduce 
the risk of cerebral arterial microembolization.

We were of the opinion that application of high doses of ni-
troglycerin at the end of artificial blood circulation against the 
background of high volume perfusion rates could reduce the se-
verity of brain damage in the postoperative period.

The aim of the study - to investigate the relationship between 
cerebral microembolization and the development of postopera-
tive cognitive impairment in patients after coronary artery by-
pass grafting with and without prophylactic administration of 
nitroglycerin at the end of artificial blood circulation.

Material and methods. The study included two groups of 
patients: control and experimental. The total number of patients 
was 72 (43 male and 29 female), who underwent CABG proce-
dure due to myocardial infarction. The control group consisted 
of 34 patients, the study group - 38 patients.

The average age of patients was 67.3±5.2 years old. The aver-
age body mass index was 27.4±5.2 kg/m2. The average duration 
of the operation is 269.4±7.8 minutes, the artificial blood circu-
lation – 145±4.5 min.

Depending on the functional class (FC), all patients were dis-
tributed as follows: II FC - 9 patients (12.5%), III FC - 51 pa-
tients (70.8%), IV FK and unstable angina pectoris - 6 patients 
(16.7%)
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There were 49 (68%) patients with the history of one myocar-
dial infarction (MI), and 8 (11.1%) patients with the history of 2 
MI. Seven (22,2%) patients with coronary heart disease (CHD) 
indicated no prior history.

The left ventricular ejection fraction (FV) above 40% was recorded 
in 58 (80.6%) patients, and below 40% - in 14 (19.4%) patients.

Carotid duplex scan conducted at the preoperative stage on 
all the patients, did not detect any hemodynamically significant 
stenoses within the major neck area arteries [15,24].

All patients were operated under general anesthesia with 
sevoflurane (1.5-2Mac). Introductory anesthesia included pro-
pofol (1.5±0.3 mg/kg) and fentanyl (1 μg/kg). Myorelaxation 
was facilitated by use of pipecuronium bromide (0.07-0.08 mg/
kg); further analgesia - fentanyl (21.5±3.4 μg / kg for the full 
duration of surgery).

Artificial ventilation of the lungs was carried out by the 
air-oxygen mixture (FiO2=50%), under the arterial blood gas 
monitoring (the average value of pCO2 of the arterial blood was 
35.3±2.4 mm Hg).

The medical clearance examination of the patients was per-
formed 3 days prior to the operation and, together with the gen-
erally accepted methods, included transtemporal dopplerogra-
phy by the Siemens apparatus (Germany).

In the course of all operations the standard protocol of anesthesia, 
surgical technique and artificial blood circulation was used.

Peripheral vasodilator (nitroglycerin) at the dose of 8-10 μg/kgx-
min were administered to patients of the study group at the end of 
the artificial blood circulation for 9-10 minutes against the back-
ground of high (120-130% of the estimated) volume perfusion rate. 

Assessment of the cognitive status of patients was performed 
using verbal and non-verbal tests (one day before the surgery, 
and on the fifth day after).

1. MOCA - Montreal Scale for Assessing Cognitive Functions 
[6,17] – is a set of tests designed to quickly assess cognitive 
impairment. The test evaluates memory, “frontal” functions 
(visual-constructive skills, speed of speech, abstraction, etc...), 
nominative function of language, visual spatial praxis. The aver-
age duration of evaluation in elderly patients was 15-20 minutes. 
In the postoperative period, alternate test variants were used for 
evaluation on the MCA scale (alternative words were used in 
the test for memorization, and different figure in the copy test);

2. MMSE - short scale of assessment of mental status [6] - 
the technique is widely used to diagnose dementia. Orientations, 
memory, attention, speech, executive functions and constructive 
praxis are studied. Duration of the survey in the elderly usually 
did not exceed 15 minutes.

3. Comprehensive study of various cognitive functions: Trail-
making test, Grooved Pageboard, Tests for fine hands, learning 
10 words for AR Luria, Wexler’s test, Schultz tables.

The criterion for diagnosis of POPs was to reduce test results 
by 10% or more, with a full study in two, or more tests, and a 
decrease of 2 points or more in the MoCA and MMSE tests.

Intraoperative monitoring of cerebral blood flow was per-
formed on the device “Angiodin 2K” (“Bios”, Russia). 
Measurements were made by transtemporal access according 
to the standard method [15]. The baseline evaluation of linear 
blood flow rate was performed the night before the surgery, and 
subsequently intraoperatively, starting with the stage of anes-
thesia induction. In this case ultrasonic sensors of linear format 
with the frequency range of 5-10 MHz were used.

Statistical processing was performed using dispersion and 
correlation analysis methods using Statistica 10.0 software (Dell 
StatSoft, USA).

Results and their discussion. The obtained data show that, 
regardless of the method used for preventing the formation of 
microemboli, the microembolic signals in the projection of the 
middle cerebral artery are recorded in all the examined patients, 
on average 753.4±15.6 IU/surgery or 5,2±0,7 IU/min (for the 
stage of artificial blood circulation). It should be noted that the 
formation of microemboli obviously does not have a linear na-
ture. In the vast majority of patients, episodes of group micro-
embolization (from 2-3 to 10 or more signals over a period of 
1 to 5 seconds) were observed in connection with surgical ma-
nipulations on the aorta, e.g. during cannulation or at the time of 
overlapping and removal of aortic clamps .

In many cases, group microembolization was observed at the 
beginning of artificial blood circulation, as well as in restoring ef-
fective cardiac activity. Thus, the distribution of the formation of 
ME was primarily discrete in nature. On the other hand, in some pa-
tients, a significant number of microemboli signals were registered 
throughout the AFC period. They appeared immediately after turn-
ing on the machine and disappeared immediately after it stopped, 
regardless of the events in the operating field. Thus, in many pa-
tients, the volume of intraoperative microembolia was determined 
directly by the functioning of the apparatus of the MS.

It should be noted that changes in photoreaction, signs of a 
CNS dysfunction and significant hemodynamic abnormalities in 
any patient were not determined during MI formation.

In assessing the amount of ME in different clinical groups, it has 
been established that the use of peripheral vasodilators significantly 
(p<0,05) reduces the risk of microembolisation (Fig. 1) 

 

Fig. 1. Development of microemboli during CABG surgery in 
different clinical groups

As the graph in Fig. 1 shows, there were an average of 753,4±8,0 
IU per operation determined, compared to the experimental group 
with 735,6±10,6 IU. Thus, when using nitroglycerin as a peripheral 
vasodilator, at a dose of 8-10 μg/kg*min on the background of high 
(120-130%) volume of perfusion, the number of microemboli in the 
basin of СNS decreases by 2.4%. However, due to the significant 
variance of the indicator, the observed differences are not statisti-
cally significant (W=0.96, p=0.22). It can be expected that with in-
creasing study group size, the observed trend will be realized in the 
form of statistically significance.

 In the course of the study, a statistically significant strong 
positive correlation relationship was found between the large 
number of registered microemboli (>750) in the CNS basin and 
a decrease in the level of cognition in the early postoperative 
period (r=0.8 p<0.05) (Fig. 2).
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Fig. 2. Relationship between the severity of cognitive dysfunctions and the number of microemboli (rs=0.8)

Fig. 3. Correlation relationship between the number of microemboli and cognitive dysfunction indices 
in patients of the study and control groups

From Fig. 3 it is evident that the most significant correlation 
was observed with the indicators of reduction of cognitive func-
tions in comparison with the preoperative period (for Δ МоСА 
- rs = 0.74-0.85, ΔTMT 0.82-0.91, ΔGBP 0.85- 0,92, Δ of test 
with coding 0,86-0,88, Δ of Schulte test 0,77-0,87, Δ of Luria 
test 0,92-0,94). This is consistent with the dynamics of indica-
tors characterizing the cognitive function.

Thus, in the main group ΔMOSA, it was -2.79±0.26 points, 
Δd ТМТ 6.8±0.6 points, ΔdMMSE -2.1±0.2 points, ΔdGPB 
22.2±2.1 points, ΔdDifference -3.3±0.2 points, ΔdSound 
14.4±0.7, ΔdLury -10.2±0.7, which is 15-20% less than in the 
control group (p<0,05). Thus, the use of vasodilators seems to 
have a protective effect against the risk of cognitive dysfunction 
in the early postoperative period. 

We deem it noteworthy to point point out the view of some 
authors who consider the causes of intraoperative ischemic dam-
age to the brain not only microembolization within the blood 
flow, but also systemic hypoperfusion of the brain [21,22]. A 
number of authors in their studies point to a reliable connection 
between intraoperative disorders of brain perfusion and deterio-
ration of cognitive status in the postoperative period [23,24].

L. Caplan et al. [25] suggested that the reduction of cerebral 
perfusion limits the possibility of blood flow from the remov-

al of microemboli from the microcirculatory bed, and that the 
areas of borderline circulation are particularly susceptible to 
combined embolic and hypoperfusion injury. Thus, the means 
of pharmacological correction of cerebral perfusion are of par-
ticular importance. In particular, they include nitroglycerin, a 
pharmaceutical product with a powerful vasodilating effect.

Conclusions. When used as a peripheral vasodilator, nitro-
glycerin at a dose of 8-10 μg/kg*min on the background of high 
(120-130%) volume perfusion rate, the number of microemboli 
in the basin of CNS decreases by 2.4%, and the severity of the 
indicators of cognitive dysfunction - by 15-20%
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SUMMARY

PREVENTION OF CEREBROVASCULAR MICRO-
EMBOLIZATION DURING AORTA-CORONARY 
BYPASS UNDER CONDITIONS OF ARTIFICIAL 
BLOOD CIRCULATION

Radiushin D., Loskutov O.

Shupyk National Medical Academy of Posgraduate Education, 
Department of Anaesthesiology and Intensive Care, Kyiv; 
Odessa Regional Clinical Hospital, Ukraine

The aim of the research was to investigate the relationship be-
tween cerebral microembolization and the development of post-
operative cognitive impairment in patients after coronary artery 
bypass grafting with and without prophylactic administration of 
nitroglycerin at the end of artificial blood circulation.
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The study included 72 patients (43 male and 29 female) who 
had ACBPS using an ABCA. The patients were randomized into 
two clinical groups. The number of patients in the control group 
was 34 patients, in the study group - 38 patients. The study of 
the cognitive sphere was performed using a battery of clinical 
tests that included MSA and MMSE scales, Trail-making test, 
Grooved Pageboard, fine hands-motor test, 10 words test by AR 
Luria, Wexler’s test, Schultz tables. The assessment was carried 
out on a day before the intervention and on the fifth day after the 
surgical intervention.

It was shown that by all patients undergoing aorto-coronary 
bypass syrgery microembolization within the cerebral blood 
flow had been determined. The vast majority of microemboli 
is formed at the beginning of artificial blood circulation, at the 
moment of clamping aorta, as well as during the restoration of 
effective cardiac activity. Intraoperative microembolization of 
cerebral blood flow in excess of 750 microemboli leads to clini-
cally significant deterioration of the brain functions in the early 
postoperative period. When used as a peripheral vasodilator, ni-
troglycerin, at a dose of 8-10 μg/kg*min in high (120-130%) 
volume perfusion rate, decreases the number of microemboluses 
in the basin of СМА by 2.4%.

Keywords: cerebral microembolization, postoperative cogni-
tive impairment, coronary artery bypass grafting, artificial blood 
circulation, nitroglycerin.

РЕЗЮМЕ

ПРОФИЛАКТИКА МИКРОЭМБОЛИЗАЦИИ ЦЕРЕ-
БРАЛЬНОГО КРОВОТОКА ПРИ ПРОВЕДЕНИИ АОР-
ТОКОРОНАРНОГО ШУНТИРОВАНИЯ В УСЛОВИЯХ 
ИСКУССТВЕННОГО КРОВООБРАЩЕНИЯ

Радюшин Д.А., Лоскутов О.А.

Национальная медицинская академия последипломного об-
разования им. П.Л. Шупика, кафедра анестезиологии и ин-
тенсивной терапии Киев; Одесская областная клиническая 
больница;  Украина

Цель исследования - определить связь между церебраль-
ной микроэмболизацией и развитием послеоперационных 
когнитивных расстройств после аортокоронарного шун-
тирования при назначении нитроглицерина в конце искус-
ственного кровообращения и без его назначения.

Исследованы 72 пациента (43 мужчины и 29 женщин), ко-
торым проведено аортокоронарное шунтирование с исполь-
зованием ИК. Больные распределены в две клинические 
группы: контрольная (n=34) и основная (n=38). Исследо-
вание когнитивной сферы выполняли с помощью клини-
ческих тестов: шкалы МоСА и MMSE, Тrail-making test, 
Grooved Pageboard, тест на мелкую моторику рук, заучива-
ние 10 слов по А.Р. Лурия, тест Векслера, таблица Шульте. 
Оценку проводили за день до и на пятый день после хирур-
гического вмешательства. 

Результаты исследования показали, что у всех пациентов, 
которым было проведено аортокоронарное шунтирование, 
наблюдалась микроэмболизация церебрального кровотока. 
Подавляющее большинство микроэмболий образовыва-
лось в начале искусственного кровообращения, в момент 

наложения зажима на аорту, а также при восстановлении 
эффективной сердечной деятельности. Интраоперационная 
микроэмболизация церебрального кровотока в количестве 
более 750 микроэмболий приводит к клинически значимому 
ухудшению функций головного мозга в раннем послеопераци-
онном периоде. При применении нитроглицерина в качестве 
периферического вазодилятатора в дозе 8-10 μg/kg*мин на 
фоне высокой (120-130%) объемной скорости перфузии коли-
чество микроэмболов в бассейне средней мозговой артерии  
уменьшается на 2,4%.

reziume

cerebruli sisxlis nakadis embolizaciis pro-
filaqtika aortokoronaruli Suntirebis dros  
xelovnuri sisxlis mimoqcevis pirobebSi

d.radiuSini,  o.loskutovi

p.Supikis sax. diplomisSemdgomi ganaTlebis sa-
medicino akademia, anesTeziologiisa da inten-
siuri Terapiis kaTedra, kievi; odesis saolqo 
klinikuri saavadmyofo, ukraina

kvlevis mizans warmoadgenda kavSiris Sefase-
ba cerebrul mikroembolizaciasa da operaci-
is Semdgom kognitiur darRvevebs Soris paci-
entebSi aortokoronaruli Suntirebis Semdeg 
xelovnuri sisxlis mimoqcevis dasasruls ni-
troglicerinis saprofilaqtiko Seyvanis gareSe 
da pacientebSi aortokoronaruli Suntirebis 
Semdeg, romlebsac profilaqtikis mizniT xe-
lovnuri sisxlis mimoqcevis dasasruls ukeTde-
boda nitroglicerini.
kvleva Catarda 72 pacientze (43 mamakaci, 29 

qali), romelTac CautardaT aortokoronaruli 
Suntireba xs -s gamoyenebiT. Ppacientebi randomu-
lad ganawilda or klinikur jgufSi. sakontro-
lo jgufi Seadgina 34  pacientma, sakvlevis jgufi 
– 38 pacientma. Kkognitiuri sferos gamokvleva 
Catarda klinikuri testebis gamoyenebiT, МоСА 
da MMSE, Тrail-making test, Grooved Pageboard Skalebis 
CaTvliT, testiT xelebis wvril motorikaze, tes-
tiT 10 sityvis daswavlaze a.r.lurias mixedviT, 
veksleris testiT, Sultes tabulebiT. Sefaseba 
xorcieldeboda operaciul Carevamde erTi dRiT 
adre da Carevidan mexuTe dRe-Rames.
naCvenebia, rom yvela pacients aReniSna cereb-

ruli sisxlis nakadis mikroembolizacia. Mmi-
kroembolebis umetesoba warmoiqmna xelovnuri 
sisxlis mimoqcevis dasawyisSi, aortaze mom-
Weris dadebis momentSi, aseve, gulis efeqturi 
muSaobis aRdgenisas.  cerebruli hemodinami-
kis intraoperaciuli mikroembolizacia 750 
mikroembolis raodenobiT iwvevs Tavis tvinis 
klinikurad gamoxatul disfunqcias adreul 
postoperaciul periodSi. periferiuli vazo-
dilatatoris saxiT nitroglicerinis gamoye-
nebisas doziT 8-10 mkg/kg/wT perfuziis maRali 
(120 - 130%) moculobiTi siCqaris fonze tvinis 
Sua arteriis baseinSi mikroembolebis  raode-
noba mcirdeba 2,4%-iT.
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Juvenile idiopathic arthritis (JIA) is not a disease, but an ex-
clusion diagnosis that encompasses all forms of arthritis that 
begin before the age of 16 years, persist for more than 6 weeks, 
and are of unknown origin. This heterogeneous group of chronic 
arthritis has been classified on clinical and laboratory grounds 
to try to identify homogeneous, mutually exclusives categories 
suitable for etiopathogenic studies [14]. 

 The etiology of JIA has not been studied enough. Some of 
risk factors for the disease development are still being investi-
gated. Among them, the role of vitamin D is discussed.

 Vitamin D is a secosteroid (pro)-hormone with a wide va-
riety of effects from the classical role as a mediator of cal-
cium and phosphorus metabolism (that plays a significant 
role in mineralization, growth and remodeling of the bone) 

[3,9,17] to non- skeleton roles (including modulation of cell 
growth, neuromuscular and immune function, and reduction 
of inflammation. Many genes encoding proteins that regulate 
cell proliferation, differentiation, and apoptosis are modulat-
ed in part by Vitamin D) [10,15,17].

As far as Vitamin D receptors (VDRs) in peripheral mono-
nuclear blood cells were discovered, the scientific interest in 
the role of Vitamin D in modulating immune function has 
been growing. It was found the causes of Vitamin D in down-
regulation of antigen-presenting cells, inhibition of T-cell 
proliferation, and decreased production of T helper cell-1 
cytokines IL-2, interferon gamma and tumor necrosis factor-
alpha [5,24]

 Plenty of studies demonstrated an association between a Vi-
tamin D deficiency and several autoimmune disorders, such as 
insulin-dependent diabetes mellitus, systemic lupus erythemato-
sus (SLE), and rheumatoid arthritis (RA) in adult patients [4,11-
13]. Single studies have shown that vitamin D plays a significant 
role in the development of autoimmune diseases also in children 
[7,18,19].

 The VDRs have been found in macrophages, chondrocytes, 
and synoviocytes in rheumatoid synovium and at sites of carti-
lage erosion in RA patients [5,12,24].

 Vitamin D plays a role in osteoporosis and development of 
disease activity. However, both of these functions might be com-
mon not only in adults with RA but also in children with JIA.

The aim of this study was to assess the possible relationship 
between the level of vitamin D, main features of patients (age, 
gender) and clinical characteristics of disease (duration and ac-

tivity of the disease, number of joints involved in pathological 
process) in JIA patients. 

Material and methods. 69 patients with JIA fulfilling current 
ILAR criteria for the classification of the JIA were examined and 
15 healthy children were chosen as the control group. Patients 
were divided into groups depending on the subtype of the dis-
ease. The average age of patients was 10,8 ±4,6 years. The total 
duration of the disease was 4 years 1 months ± 1 years 1 month. 
Selected characteristics of the patients with JIA (Table1). 

The disease activity was analyzed based on juvenile arthri-
tis disease activity score (JADAS27). That score consists of global 
disease activity assessment by a doctor, global assessment of the 
child’s well-being by the patient/parent, number of joints involved, 
and ESR value. Patients got methotrexate therapy (15mg/m2). Any 
of the patients were not treated by corticosteroids. The serum level 
of 25-hydroxyvitamin D [25(OH)D] was measured through blood 
test by chemiluminescence method using Cobas 6000, Roche Diag-
nostics (Switzerland), by taking a blood sample of 5 cc. The use of 
human biological material was approved by the Ethics Committee 
of the Institute of children and adolescents, Kharkiv, Ukraine, and 
written informed consent was obtained according to the Declara-
tion of Helsinki. All statistical analyses were performed using s/n 
SPSS 17 4a 180844250981. Distributed data was analyzed by lin-
ear correlation and regression method. P values less than 0.05 were 
considered as significant.

Results and their discussion. In this study was examined the 
vitamin D status in patient with JIA based on general character-
istic of patients and features of disease. At the main group the 
average level of vitamin D in serum was 22,69±7,8 ng/ml, at 
the control group the vitamin D status was 28,67±5,06 ng/ml. 
In spite of the fact that a decrease in vitamin D status was ob-
served in both groups, however in the group of healthy children 
it was significantly higher (p>0.05). Dependence on gender was 
not found. The significant difference between level of vitamin D 
in groups of patients with oligoarticular subtype and poliarticu-
lar subtype (p>0.05) was not found, but status of vitamin D in 
children with undifferentiated arthritis was lower than in other 
groups (p<0,05) (Table 2).

Using the lineal correlation it was not found relationship 
between vitamin D status and duration of disease (r – 0,12; 
P>0,05), activity of disease (r-0,11; P>0,05), number of active 
joints( r-0,05; P>0,05) and number of injured joints (r-0,14; 
P>0,05). However, the association between the vitamin D status 

JUVENILE IDIOPATHIC ARTHRITIS AND VITAMIN D STATUS IN UKRAINIAN PATIENTS

Shevchenko N., Khadzhynova Y.

Institute of Children and Adolescents Health Care Department of Сardiorheumatology; 
V.N. Karazin Kharkiv National University, Department of pediatrics №2, Ukraine

Table I. General characteristic of patients with JIA

Sign
Gender

Total
male female

number of patients 24 45 69
age,years (M±m) 10,8±4,8 10,9±4,9 10,9±4,8
duration of disease, years (M±m) 3,0±0,5 4,7±4,8 3,9±2,7
oligoarthicular subtype, number of patients,% 9 (6,2) 16 (11,0) 25 (17,3)
poliarthicular subtype, number of patients,% 12 (8,3) 22 (15,2) 36 (24,8)
undifferentiated arthritis, number of patients,% 3 (2,1) 7 (4,8) 10 (6,9)
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and clinical manifestations of the disease in children has been 
proved using the regression method. A significant multiple rela-
tionship was established between the number of active joints on 
the one side and the age of patients, duration of disease, the level 
of vitamin D in serum the number of injured joints, and disease 
activity on the other side (number of active joints =-1,144+0,005 
x age of patients – 0,007x duration of disease + 0,292 x the num-
ber of injured joints + 0,033 x level of vitamin D + 0,077 x the 
number of points accordant to JADAS27). 

In our research, we use the cut-off about serum concentrations 
of 25(OH)D suggested by Grant and Holick [8] as recommend-
ed in the revision by the Institute of Medicine [1].

 The role of vitamin D in disease activity remains relevant. 
There is no consensus on this issue at this time. Plenty of recent 
studies involving adult patients with rheumatoid arthritis dem-
onstrated a considerable reverse relationship between the serum 
level of vitamin D and severity of disease [19]. What is more, 
studies reported that children with active disease had lower sta-
tus of vitamin D than those patients who were in remission or 
who had less disease activity [7,18]. 

 Other observed researches indicate that vitamin D concentra-
tions are significantly decreased in children with JIA. Decreased 
vitamin D concentrations may be associated with the pathogen-
esis of JIA. However, vitamin D concentrations may have no 
correlations with JIA subtypes, disease severity, and disease ac-
tivity [6,16,21,2 3,25].

 A lot of studies included also a control group consisting of 
healthy children with matching age and gender. Some of such 
researches noticed that the percentage of subjects with severe 
deficiency of vitamin D in the JIA group was significantly higher 
than that in the control group [23,25].  Others have not found 
considerable difference between them [20,22].

 In this study, the serum level of vitamin D of patients with JIA 
was lower than normal though. However, we did not find direct 
correlation between lower 25(OH) D concentrations and sever-
ity of disease. Nevertheless, it was proved that disease activity 
was in regression with age of patients, duration of disease, the 
number of injured joints and level of vitamin D in children with 
JIA. It can be noticed that vitamin D status is an important crite-
rion of disease activity as well as age of the patients, duration of 
disease, the number of injured joints.

 Conclusion. The monitoring of vitamin D level is advisable 
to carry out during observing the children with JIA. It can be 
useful for timely correction of vitamin D deficiency and preven-
tions both skeleton and non-skeleton complications. That may 
improve the quality of life of patients and their families.
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SUMMARY

JUVENILE IDIOPATHIC ARTHRITIS AND VITAMIN D 
STATUS IN UKRAINIAN PATIENTS

Shevchenko N., Khadzhynova Y.

Institute of Children and Adolescents Health Care Department 
of Сardiorheumatology; V.N. Karazin Kharkiv National Univer-
sity, Department of pediatrics №2, Ukraine

Plenty of studies demonstrated an association between a Vi-
tamin D deficiency and several autoimmune disorders, such 
as diabetes mellitus, systemic lupus erythematosus (SLE), and 
rheumatoid arthritis (RA) in adult patients. 

 This study was aimed to assess probable association between 
the 25-hydroxyvitamin D [25(OH)D] level and juvenile idio-
pathic arthritis (JIA) features and the possible relationship be-
tween serum vitamin D level and disease activity.

69 patients with JIA were examined and 15 healthy children 
were chosen as the control group. The mean age of patients was 
10 years 8 months ±4 years 6 months (45 female, 24 male). 25 
patients with oligoarthicular subtype of disease, 34 with po-
liarthicular sybtype and 10 patient with undifferentiated arthri-
tis . The total duration of the disease was 4 years 1 month ± 
1 year 1 month. Patients got methotrexate therapy (15mg/m2). 

Any of the patients were not treated by corticosteroids. The se-
rum level of vitamin D was measured through blood test by che-
miluminescence method. The relationship between the level of 
vitamin D and disease activity was analyzed based on juvenile 
arthritis disease activity score (JADAS27).

The average level of vitamin D in serum was 22,69±7,8 ng/
ml at the control group the vitamin D status was 28,67±5,06 
ng/ml. In spite of the fact that a decrease in vitamin D status 
was observed in both groups, however in the group of healthy 
children it was significantly higher (p>0.05). Using the regres-
sion method, a significant relationship was established between 
the number of active joints and the age of patients, duration of 
disease, the level of vitamin D in serum, the number of injured 
joints, and disease activity (accordant to JADAS27 score) (num-
ber of active joints = - 1,144 + 0,005 x age of patients – 0,007x 
duration of disease + 0,292 x the number of injured joints + 
0,033 x level of vitamin D + 0,077 x the number of points ac-
cordant to JADAS27). 

The monitoring of vitamin D level is advisable to carry out 
during observing the children with JIA. It can be useful for 
timely correction of vitamin D deficiency and preventions both 
skeleton and non-skeleton complications. That may improve 
the quality of life of patients and their families.

 Keywords: juvenile idiopathic arthritis, vitamin D status.

РЕЗЮМЕ

ЮВЕНИЛЬНЫЙ ИДИОПАТИЧЕСКИЙ АРТРИТ И 
СТАТУС ВИТАМИНА Д У УКРАИНСКИХ ПАЦИЕН-
ТОВ

Шевченко Н.С., Хаджинова Ю.В.

ГУ «Институт охраны здоровья детей и подростков 
НАМН Украины»; Харьковский национальный университет 
им. В.Н. Каразина, кафедра педиатрии №2, Украина

Целью исследования явилось определение возможной 
связи уровня витамина Д с особенностями течения юве-
нильного идиопатического артрита и его влияния на мани-
фестацию заболевания и активность.

Обследованы 69 больных ювенильным идиопатическим 
артритом (ЮИА), 45 девочек, 24 мальчика, из них 25 па-
циентов с олигоартикулярным вариантом заболевания, 34 
пациента - с полиартикулярным вариантом, 10 - с недиф-
ференцированным артритом. Средний возраст пациен-
тов составил 10 лет 8 месяцев ± 4 года 6 месяцев, средняя 
длительность заболевания - 4 года 1 месяц ± 1 год 1 месяц. 
Все пациенты получали базисную терапию метотрексатом, 
кортикостероиды у данных больных не применялись. Кон-
трольную группу составили 15 здоровых детей. Уровень 
витамина Д в сыворотке крови определялся хемилюминес-
центным методом. Взаимосвязь между уровнем витамина Д 
и активностью заболевания анализировалась при помощи 
шкалы оценки активности ювенильного идиопатического 
артрита JADAS27.

Средний уровень витамина Д в основной группе составил 
22,69±7,8 нг/мл, в группе контроля - 28,67±5,06 нг/мл. Несмо-
тря на недостаточность витамина Д в обеих группах, у здоро-
вых детей статус витамина Д был значительно выше (p>0.05). 
Регрессионным методом выявлена значимая взаимосвязь 
между количеством активных суставов, возрастом пациентов, 
длительностью заболевания, уровнем витамина Д в сыворотке 
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крови, количеством пораженных суставов и степенью актив-
ности заболевания согласно шкале JADAS27.

Полученные результаты диктуют необходимость опреде-
ления уровня витамина Д при наблюдении детей с ЮИА для 
своевременной его коррекции с целью профилактики как 
скелетных, так и вне скелетных осложнений заболевания и 
улучшения качества жизни больных детей.

reziume

iuveniluri idiopaTiuri arTriti da D vitaminis 
statusi ukrainaSi mcxovreb pacientebSi

n.SevCenko, i.xajinova

ukrainis  bavSvTa da mozardTa janmrTelobis 
dacvis instituti; xarkovis v.karazinis saxelo-
bis erovnuli universiteti, pediatriis  #2 kaT-
edra, ukraina

kvlevis mizans warmoadgenda D vitaminis do-
nis SesaZlo kavSiris gansazRvra iuveniluri 
idiopaTiuri arTritis mimdinareobis, daavadebis 
manifestirebis da aqtivobis TaviseburebebTan,
gamokvleulia 69 avadmyofi iuveniluri ar-

TritiT (45 gogona, 24  vaJi), maTgan 25 pacienti 
– daavadebis oligoartikuluri variantiT, 34  
– poliartikuluri variantiT, 10 – aradiferen-

cirebuli arTritiT. pacientebis saSualo asaki 
iyo 10 weli,8 Tve ± 10 weli,6 Tve, daavadebis sa-
Sualo xangrZlivoba - 4  weli,1 Tve ± 1 weli,1 
Tve.  Yyvela pacienti iRebda bazisur Terapias 
metotreksatiT; kortikosteroidebi am pacien-
tebTan ar gamoiyeneboda.  sakontrolo jgufi 
Seadgina 15 janmrTelma bavSvma. D vitaminis 
done sisxlis SratSi ganisazRvra qemilumines-
centuri meTodiT. kavSiri D vitaminis donesa 
da daavadebis aqtivobas Soris gaanalizebulia 
iuveniluri idiopaTiuri arTritis aqtivobis Se-
fasebis SkaliT JADAS27.

D vitaminis saSualo donem ZiriTad jgufSi 
Seadgina 22,69±7,8 ng/ml, sakontrolo jgufSi - 
28,67±5,06 ng/ml. miuxedavad D vitaminis ukmariso-
bisa orive jgufSi, janmrTel bavSvebTan D vita-
minis statusi mniSvnelovnad maRali iyo (p>0.05). 
regresiuli meTodiT gamovlenilia kavSiri aq-
tiuri saxsrebis raodenobas, pacientis asaks, daa-
vadebis xangrZlovobas, sisxlis SratSi D vita-
minis dones, dazianebuli saxsrebis raodenobas 
da daavadebis aqtivobas Soris JADAS27- Skalis 
mixedviT.
miRebuli Sedegebi miuTiTebs D vitaminis do-

nis gansazRvris aucileblobaze iuveniluri idi-
opaTiuri arTritis mqone bavSvebSi   ConCxovani da 
araConCxovani garTulebebis drouli koreqciisa 
da sicocxlis xarisxis gaumjobesebisaTvis.

ФЕНОТИПИЧЕСКИЙ ПОЛИМОРФИЗМ N-АЦЕТИЛТРАНСФЕРАЗЫ 2 
У БОЛЬНЫХ САХАРНЫМ ДИАБЕТОМ

Дорошкевич И.А., Яковлева О.А., Кириченко О.В., Жамба А.О., Пивторак Е.В.

Винницкий национальный медицинский университет им. Н.И. Пирогова, Украина

Ариламин N-ацетилтрансферазы являются уникальной 
группой ферментов, которая играет значимую роль в деток-
сикации лекарственных средств и активации канцерогенов. 
У человека присутствуют два изофермента - NAT1 и NAT2, 
кодируемые полиморфными генами. Значительные вари-
ации ацетилирования лекарств связаны с полиморфизмом 
гена NAT2 [1], который генерирует быстрые, промежуточ-
ные и медленные фенотипы ацетилирования через измене-
ния структуры фермента; поэтому, человеческую популя-
цию на основе их ацетиляционных возможностей можно 
разделить на подгруппы [4].

С одной стороны, генотип медленного ацетилятора (АЦ) 
может являться значимой детерминантой развития и клини-
ческого течения пародонтита, сахарного диабета, бронхи-
альной астмы, рака мочевого пузыря [1,5,9]. Среди других 
соматических патологий установлены ассоциации между 
NAT2 и кардиоваскулярной патологией в китайской попу-
ляции: генотип медленного АЦ является фактором риска 
ишемической болезни сердца [9].

Результаты исследования Irshaid YM, Abujbara MA [8] 
показали, что генотипы медленных АЦ NAT2 могут яв-

ляться значимой генетической детерминантой в развитии 
СД у турецкого населения. При этом в популяции суще-
ствует избыток генотипов, которые кодируют промежу-
точное ацетилирование у больных СД 2 типа и избыток 
генотипов с медленным ацетилированием у пациентов 
с СД 1 типа [7]. С другой стороны, NAT2 полиморфизм 
имеет значение для скорости инактивации и, соответ-
ственно, концентрации различных лекарственных препа-
ратов, включая изониазид, дапсон, прокаинамид и суль-
фаметазин [1,4,5]. Таким образом, определение генотипа/
фенотипа NAT2 может служить вспомогательным мето-
дом как для повышения эффективности фармакотерапии 
и минимизации побочных эффектов при лечении ряда 
заболеваний [1], так и для определения рисков возник-
новения различных патологий. Значительные отличия в 
полиморфизме NAT2 наблюдаются среди различных эт-
нических групп, однако среди жителей Украины имеются 
весьма скудные данные об этом полиморфизме. Опреде-
ление генотипов ацетилирования, как рутинного иссле-
дования в условиях лечебных учреждений, по сей день 
остается невозможным. Поиск новых методов определе-
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ния фенотипа ацетилирования, не требующих больших 
финансовых затрат и активного вмешательства, является 
перспективным направлением исследований.

Цель исследования определить распределение генети-
чески детерминированных признаков в зависимости от 
ацетиляторного фенотипа у больных сахарным диабетом 
в сравнении со здоровыми лицами и разработать методику 
определения фенотипа ацетилирования без биохимического 
вмешательства.

Материал и методы. Открытое проспективное рандо-
мизированное клиническое исследование проведено на 
базе Винницкого областного клинического высокоспециа-
лизированного эндокринологического центра.Информиро-
ванное согласие получено у всех пациентов. Критериями 
исключения из исследования являлись острые и осложнен-
ные формы ИБС и гипертонической болезни (стенокардия, 
возникшая впервые, острый инфаркт миокарда, острое 
нарушение мозгового кровообращения, недостаточность 
кровообращения IIБ-III ст., блокады сердца и нарушение 
сердечного ритма); больные СД 2 типа, которые до начала 
исследования получали инсулинотерапию, диабетические 
осложнения (нефропатия IV-V cт., ретинопатия III ст., вы-
раженные ангио- и нейропатия конечностей), хронические 
заболевания легких, почек и желудочно-кишечного тракта 
в фазе обострения и с тяжелым течением, возраст более 70 
лет, хронический алкоголизм, отказ больного принимать 
участие в исследовании.

В исследование включено 115 больных СД 2 типа в воз-
расте 57,49±1,23 г. Контрольную группу составили прак-
тически здоровые лица (n=141) с нормальным уровнем 
глюкозы в крови, среди них 73 (51,8%) женщины и 68 
(48,2%) мужчин, в возрасте от 20 до 32 лет (средний возраст 
38,3±1,77 года).

Установление типа ацетилирования проводили путем 
определения метаболитов сульфадимезина по методу 
Брайтона и Маршала. Кроме того, среди больных с опре-
деленным ацетиляторным статусом проводили измерение 
антропометрических и антропоскопических показателей 
(обхватные и диаметральные размеры конечностей, груд-
ной клетки, шеи и головы, ширина жировых складок на 
тех же частях тела, форма ногтей, цвет глаз и волос), ге-
нетически детерминированных признаков (группа крови, 
резус-фактор, наличие ямочек на подбородке и щеках, 
умение скручивать язык в трубочку, наличие или отсут-
ствие приращенной мочки уха).

Математическую обработку полученных данных про-
водили с помощью стандартных методов вариационного 
анализа с применением пакета программ Statistica 6.0. 
Результаты представлены в виде «среднее значение (М) 

± погрешность (m)». Для оценки межгрупповой разницы 
применяли параметрический t-критерий Стьюдента и χ2 
для непараметрических показателей. За достоверность 
различий в группах принят уровень статистической зна-
чимости p<0,05. Регрессионный анализ проведен с при-
менением статистического пакета StatSoft «Statistica», 
версия 5.5 (лицензионный № SN AXXR910A374605FA).

Результаты и их обсуждение. Определение активно-
сти NAT 2 среди 115 больных СД выявило бимодальное 
распределение фенотипического полиморфизма фермен-
та в соотношении быстрых к медленным АЦ как 45,2% 
(n=52) к 54,8% (n=63).

Одинаковым было соотношение ацетиляторного по-
лиморфизма среди обоих полов. Среди мужчин выявлено 
27 (57,4%) медленных и 20 (42,6%) быстрых АЦ и, соот-
ветственно, среди женщин - 36 (52,9%) медленных и 32 
(47,1%) быстрых. Разница в распределении ацетилятор-
ного статуса по полу недостоверна (t <2,0; p> 0,05).

Рис. 1 Структура полиморфизма NAT2 у больных СД 2 
типа (в %)

 Подобная картина наблюдалась среди 141 здорового 
представителя популяции Подольского региона: соотно-
шение медленных к быстрым АЦ как 79 (56%) к 62 (44%), 
что повторялось среди обоих полов.

Проведен анализ взаимосвязи ацетиляторного ста-
туса с генетически детерминированными признаками, 
постоянными для человеческого организма: группа 
крови, резус-фактор, наличие ямочек на подбородке 
и щеках, умение скручивать язык в трубочку, наличие 
или отсутствие приращенной мочки уха, форма ногтей, 
цвет волос и глаз.

Анализ взаимосвязи ацетиляторного статуса со струк-
турой групп крови и резус-фактора достоверной разницы 
среди того или иного типа ацетилирования не выявил. У 
больных СД 2 типа, как и в общей популяции, соотноше-
ние I и II групп крови было 34,7%/41,7%, а III и IV групп 
- 15,3% и 8,3%, соответственно. При оценке распределения 
резус-фактора обнаружено 81,9% резус-положительных 
лиц и 18,1% резус-отрицательных. Такой же была структура 

Таблица 1. Распределение групп крови и резус-фактора в зависимости от полиморфизма NAT2 у больных СД 2 типа

Группа крови, резус 
фактор (Rh)

Ацетиляторный статус (n=115) В общей выборке

больных СДМедленные АЦ (n=63) Быстрые АЦ (n=52)

І группа (0) 33,3% 36,4% 34,7%
ІІ группа (А) 46,2% 36,4% 41,7%
ІІІ группа (В) 15,4% 15,2% 15,3%

ІV группа (АВ) 5,1% 12,0% 8,3%
Rh+ 82,1 81,8 81,9%
Rh – 17,9 18,2 18,1%
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групп крови и резус-фактора среди обоих ацетиляторных 
фенотипов, без достоверной разницы (t<1,0; p>0,05).

Обнаружена достоверная разница в структуре таких ге-
нетических признаков, как наличие ямочек на подбородке 
и щеках, умение скручивать язык в трубочку и наличие или 
отсутствие приращенной мочки уха, между здоровыми ли-
цами и больными СД (таблица 2).

Это же соотношение наблюдается и при различных типах 
ацетилирования у здоровых и больных СД. Разница в струк-
туре данных признаков между медленными и быстрыми АЦ 
недостоверна (t <2; p> 0,05).

Анализ связи формы ногтей с ацетиляторным статусом не 
показал достоверной разницы в соотношении данного по-
казателя среди медленных и быстрых АЦ. 

Среди больных СД 2 типа выявлено равное соотношение 
лиц с разным цветом волос. У пациентов с СД достоверно 
увеличена доля лиц с черными волосами (брюнетов) в срав-
нении с практически здоровыми, причем эта закономер-

ность сохраняется среди быстрых и медленных АЦ (табли-
ца 3).

Анализ распределения пациентов с СД по цвету глаз об-
наружил достоверную разницу в структуре данного показа-
теля среди медленных и быстрых АЦ: среди быстрых АЦ 
увеличена доля больных с карими глазами и уменьшена - с 
голубыми, против пациентов с медленным ацетиляторным 
статусом (таблица 4).

Среди обследованного контингента больных подавляю-
щее большинство - 87 (75,7%), имели ту или иную степень 
ожирения и только 24,3% пациентов с СД имели нормаль-
ную массу тела. Достоверной разницы в распределении 
массы тела среди медленных и быстрых АЦ не обнаружено 
(t<2; p>0,05).

При анализе связи наследственных факторов и фенотипов 
ацетилирования достоверной разницы в распределении се-
мейных заболеваний среди быстрых и медленных АЦ боль-
ных СД не обнаружено (t<2,0; p>0,05), таблица 5.

Таблица 2. Взаимосвязь между ацетиляторным статусом и генетическими детерминантами у больных СД 2 типа

Признак
Полиморфизм NAT2 (n=115) Всего среди 

больных СДМедленные АЦ (n=63) Быстрые АЦ (n=52)

Ямочки на подбородке: есть 54,0% 46,2% 50,4%**

нет 46,0% 53,8% 49,6%**

Ямочки на щеках: есть 55,6% 53,8% 54,8%**

нет 44,4% 46,2% 45,2%**

Умение скручивать язык в трубочку:  есть 39,7% 28,8% 34,8%**

нет 60,3% 71,2% 65,2%**

Мочка уха: прирощенная 49,2% 61,5% 54,8%*

не прирощенная 50,8% 38,5% 45,2%*
примечания: * - достоверная разница в распределении соответствующих признаков 

между практически здоровыми лицами и больными СД (t> 3,0; p <0,01); 
** - достоверная разница в распределении соответствующих признаков 
между практически здоровыми лицами и больными СД (t>5,0; p<0,001)

Таблица 3. Ассоциации ацетиляторного статуса и цвета волос среди больных СД 2 типа

Цвет волос
Ацетиляторный статус (n=115) Всего среди

больных СДМедленные АЦ (n=63) Быстрые АЦ (n=52)

Русый 34,2% 40,5% 37,5%

Шатен 36,9% 32,4% 35,0%

Брюнет 28,9% 26,2% 27,5%*
примечание: * - достоверная разница соотношения по цвету волос 

между здоровыми лицами и больными СД (t>2,0; p<0,05)

Таблица 4. Распределение цвета глаз среди различных типов ацетилирования у больных СД

Цвет глаз
Полиморфизм NAT2 (n=115)

ВсегоМедленные АЦ (n=63) Быстрые АЦ (n=52)

голубой 19,4% 2,6%* 10,1%

серый 32,2% 31,6% 31,9%

зеленый 22,6% 13,2% 17,4%

карий 25,8% 52,6%* 40,6%
примечание. * - достоверная разница соотношения цвета глаз между медленными и быстрыми АЦ (t>2,0, р<0,05)
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Литературные данные о распределении фенотипов аце-
тилирования среди больных СД противоречивы, они об-
условлены неоднородностью популяций. Полиморфный 
характер метаболизма сульфадимезина среди больных 
СД в пределах Украины в данном исследовании показан 
впервые. Существенных различий в фенотипическом со-
ставе среди обследованных групп не выявлено, что сви-
детельствует о жестком генетическом контроле NAT2 и 
отсутствии ассоциаций между ацетиляторным статусом 
и заболеванием в качестве предиктора, а следовательно, 
необходимы поиски его связей с другими генетическими 
маркерами.

Достоверных корреляций между генетическими мар-
керами, антропометрическими показателями, как от-
дельными единицами, и ацетиляторным полиморфизмом 
не обнаружено. Поэтому дальнейший поиск предпола-
гает определить наличие ассоциативных связей одно- и 
многофакторного направления, что позволит обнаружить 
конкретные параметры для определения фенотипа ацети-
лирования по внешним генетически детерминированным 
признакам.

Для разработки прогностической модели и шкалы про-
гнозирования характера ацетилирования задействована 
статистическая матрица, которая объединила результаты 
обследования трех групп: I - здоровые лица (n=141) II - па-
циенты с ИБС (n=85) и III - больные c CД 2 типа в сочетании 
с ИБС (n=72) и включала 46 клинико-антропологических 
показателей, перечисленных выше. Все 3 группы показали 
бимодальное распределение фенотипического полиморфиз-
ма фермента в соотношении быстрых к медленным АЦ без 
достоверной межгрупповой разницы.

При помощи пошаговой многофакторной регрессии 
(«Stervice Variable Selection”) получено 12 моделей линей-
ной многофакторной регрессии типа: Y=f (A, B, ..., L), где 
в качестве независимых переменных A, B, …L выступили 
параметры, которые характеризуют антропологический и 
клинический статус пациентов, а в качестве выходного па-
раметра (Y) - характер ацетилирования (показатель закоди-
рован в виде баллов, где 1 балл - медленные АЦ и 2 балла 
- быстрые АЦ) [10].

Полученная модель предоставляет возможность про-
гнозировать характер ацетилирования с помощью 11 
антропологических факторов и группы крови пациента. 
Так, на характер ацетилирования (величина выходного 
параметра Y) в подавляющем большинстве влияли антро-
пологические факторы: цвет глаз и волос, форма мочки 

уха и подбородка, размер дистального эпифиза голени, 
обхватные размеры голени, грудной клетки и плеча, а 
также толщина жировой складки на животе, под лопаткой 
и на предплечье. Из клинических данных единственным 
параметром, который влиял на характер ацетилирования, 
оказалась группа крови. Приведенные данные выявили 
генетически обусловленную направленность характера 
ацетилирования в проанализированных выборках паци-
ентов.

С целью упрощения методики определения характера 
ацетилирования путем сокращения количества различ-
ных показателей разработана балльная шкала прогнози-
рования ацетиляторного статуса с помощью независимых 
антропологических факторов. Поэтому проведен анализ 
силы влияния отдельных регрессоров (независимых пе-
ременных модели) на выходной параметр Y и значимо-
сти этих воздействий, что характеризовалось величиной 
β-коэффициента и р. Только 6 переменных проявляли ста-
тистически значимое (р<0,041) влияние на выходной па-
раметр. Другие переменные не показали значимого вли-
яния на выходной параметр (р>0,058) и исключены нами 
из дальнейшего анализа (таблица 6). Пропорционально 
β-коэффициентам конечной модели были назначены со-
ответствующие баллы. При этом переменной с наимень-
шим β-коэффициентом (в нашем случае наименьший 
β-коэффициент = 0,08) был назначен 1 балл, остальные 
баллы определяли путем разделения соответствующих 
β-коэффициентов на наименьший β-коэффициент с по-
следующим округлением доли до целого числа.

Следует отметить, что самый большой балл (5 баллов) в 
разработанной шкале имел показатель G, который характе-
ризовал толщину жировой складки на животе. В свою оче-
редь, наименьший балл (2 балла) имели два показателя: С - 
размер дистального эпифиза голени и І - цвет волос (брюнет 
либо не брюнет).

Таким образом, в разработанную шкалу прогнозирования 
характера ацетилирования включены 6 независимых факто-
ров. Минимальное количество баллов, которое могло опре-
деляться согласно шкалы, составило 0 и максимальное - 19 
баллов.

С помощью однофакторного анализа и уравнений линей-
ной регрессии, которые показывали характер зависимости 
различных переменных от исходного параметра, рассчи-
таны критические величины для независимых факторов. 
Расчеты проведены отдельно для больных с медленным и 
быстрым типом ацетилирования (таблица 7).

Таблица 5. Ассоциация фенотипов метаболизма у больных СД 2 типа 
с частотой различных заболеваний в их семьях

Заболевания в семьях
Больные СД 2 типа (n=115) Всего среди 

больных СДМедленные АЦ Быстрые АЦ
абс. % абс. % абс. %

Сердечно-сосудистые 53 84,1 47 90,4 100 87
Аллергические и бронхолегочные 16 25,4 13 25 29 25,2
Нарушения обмена 27 42,9 24 46,2 51 44,3
Патология сосудов и соединительной ткани 6 9,5 3 5,8 9 7,8
Заболевания желудочно-кишечного тракта 10 15,9 8 15,4 18 16,7
Доброкачественные и злокачественные 
новообразования 13 20,6 19 36,5 32 27,8
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Таблица 6. Независимые переменные, влияющие на характер ацетилирования, 
и анализ вклада отдельных факторов в эффективность прогнозирования

Пере-
менные Параметры β-коэффициент Р Баллы

А Цвет глаз (1 –карий, 0 – не карий) -0,11 0,067 -

B Форма мочки уха (1 - фиксированная мочка уха, 0 – не 
фиксированная) 0,11 0,058 -

С Размер дистального эпифиза голени (см) 0,18 0,007 2
D Наличие ямочки на подбородке (1 – есть ямочка, 0 – нет ямочки) - 0,11 0,070 -
Е Группа крови 0,08 0,14 -
F Oбхватный размер голени (см) -0,12 0,073 -
G Tолщинa жировой складки на животе (см) 0,39 0,001 5
H Tолщинa жировой складки под лопаткой (см) -0,27 0,011 3
I Цвет волос (1 – брюнет, 0 – не брюнет) - 0,12 0,041 2
J Tолщинa жировой складки на предплечье (см) - 0,10 0,084 -
K Oбхватный размер грудной клетки на выдохе (см) 0,29 0,014 4
L Oбхватный размер плеча (см) -0,21 0,027 3

Таблица 7. Критические величины независимых переменных при разных вариантах ацетилирования

Независимые факторы Баллы
Критические величины

Медленные АЦ Быстрые АЦ
Розмер дистального эпифиза голени (см) 2 <6,5 >6,5
Толщина жировой складки на животе (см) 5 <2,1 >2,0
Tолщинa жировой складки под лопаткой (см) 3 >2,0 <1,7
Цвет волос 2 Брюнет Не брюнет
Oбхватные размеры грудной клетки на выдохе (см) 4  99 > 02
Oбхватные размеры плеча (см) 3 >33 <33

Таблица 8. Эффективность прогнозирования характера ацетилирования по прогностической шкале

Баллы
Прогнозирование медленных АЦ Прогнозирование быстрых АЦ

Инф. Чувст. Спец. Инф. Чувст. Спец.
2 и > 52% 52% 100% 48% 48% 0%
3 и > 53% 53% 62% 47% 47% 29%
5 и > 53% 53% 58% 48% 48% 47%
6 и > 56% 55% 62% 48% 48% 50%
7 и > 59% 58% 62% 46% 47% 44%
8 и > 58% 58% 59% 47% 47% 48%
9 и > 53% 55% 51% 54% 52% 56%

10 и > 53% 57% 51% 55% 53% 56%
11 и > 53% 58% 51% 55% 54% 55%
12 и > 46% 37% 47% 57% 65% 56%
13 и > 47% 40% 47% 57% 67% 56%
14 и > 47% 29% 47% 54% 80% 53%
15 и > 47% 25% 48% 53% 100% 53%

Ниже приводится пример пациентки П.: женщина, 23 
года, размер дистального эпифиза голени равен 7 см - 2 бал-
ла; толщина жировой складки на животе - 1,6 см - 5 баллов; 
толщина жировой складки под лопаткой - 1,2 см - 3 балла; 
цвет волос - русые - 2 балла; обхватный размер грудной клетки на 
выдохе - 108 см - 4 балла; обхватный размер плеча - 30 см - 3 

балла. Сумма данных показателей составила 15 баллов, сле-
довательно со 100% вероятностью можно прогнозировать 
быстрый тип ацетилирования. По данным сульфадимези-
нового теста содержание N-ацетилсульфадимезина в моче 
составил: 0-6 ч. - 73%, 7-12 ч. - 93%. Итак, как по антро-
пологическим показателям, математически обработанными 
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согласно бальной шкалы прогнозирования, так и по резуль-
татам биохимического тестирования данное лицо является 
быстрым АЦ.

Согласно разработанной шкалы, медленный тип ацетили-
рования следовало предвидеть у больных-брюнетов с раз-
мером дистального эпифиза голени менее 6,5 см, толщиной 
жировой складки на животе менее 2,1 см и толщиной жи-
ровой складки под лопаткой более 2,0 см, обхватным раз-
мером грудной клетки на выдохе менее 99 см и обхватным 
размером плеча более 33 см. Быстрый тип ацетилирования 
следовало ожидать у больных небрюнетов, с размером дис-
тального эпифиза голени более 6,5 см, толщиной жировой 
складки на животе более 2 см и толщиной жировой складки 
под лопаткой менее 1,7 см, при обхватных размерах грудной 
клетки на выдохе более 102 см и обхватных размерах плеча 
менее 33 см.

В таблице 8 приведены результаты анализа эффектив-
ности прогнозирования характера ацетилирования по раз-
работанной прогностической шкале (критерии приведены в 
таблице 7) отдельно для медленных и быстрых АЦ

При прогнозировании медленного типа ацетилирования и 
наличии 2 баллов имеет место 100% специфичность про-
гноза. Последнее свидетельствует, что при наличии 2 бал-
лов со 100% вероятностью возможно исключение наличия 
у больных быстрого типа ацетилирования. Рост количества 
баллов (3 и более) приводит к существенному уменьшению 
специфичности прогнозирования медленного типа ацетили-
рования. Наибольшая чувствительность (55-58%) прогнози-
рования медленного типа ацетилирования определялась в 
пределах от 6 до 11 баллов.

С другой стороны, данные таблицы 8 свидетельствуют 
о достаточно высокой (65% и выше) чувствительности 
прогнозирования быстрого типа ацетилирования при на-
личии 12 и более баллов по разработанной шкале. При 
наличии 15 баллов чувствительность прогнозирования 
составила 100%.

Заключение. В результате проведеного исследования вы-
явлено бимодальное распределение фенотипического по-
лиморфизма активности N-ацетилтрансферазы 2 как среди 
больных сахарным диабетом, так и здоровых лиц без ген-
дерных различий.

Генетический анализ больных СД 2 типа и здоровых лиц 
молодого возраста выявил следующие особенности: 

- у здоровых лиц медленный фенотип NAT2 достоверно 
чаще встречается у лиц с коричневым цветом глаз; быстрый 
фенотип NAT2 - достоверно чаще у сероглазых; быстрые 
АЦ вероятно имели в семейном анамнезе нарушения обме-
на веществ (сахарный диабет, ожирение);

- среди лиц с быстрым АЦ и карими глазами в 2 раза чаще 
встречается СД 2 типа, а с голубыми глазами - в 7 раз реже, 
чем у пациентов с медленным ацетиляторным статусом.

Вышеизложенное подчеркивает наличие связи между 
ацетиляторным статусом и антропологическими данными. 
Неоднородность в распределении генетических детерми-
нант среди ацетиляторных фенотипов, по всей вероятности, 
обусловлена разницей в соотношении данных признаков 
среди здоровых лиц и больных. Среди больных СД до-
стоверно увеличена доля наличия ямочек на подбородке и 
щеках, приращенной мочки уха в сравнении с контрольной 
группой; уменьшен удельный вес пациентов с умением 
скручивать язык в трубочку и в 1,8 раза увеличен - с черным 
цветом волос. Вышеприведенные данные подчеркивают на-
личие генетического перекрестного характера наследования 

приведенных заболеваний в ассоциации с антропологиче-
скими факторами.

Нами впервые разработана шкала прогнозирования фено-
типа ацетилирования, которая позволяет определять ацети-
ляторный статус с помощью антропометрических показате-
лей, без биохимического вмешательства.
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SUMMARY

PHENOTYPIC POLYMORPHISM OF N-ACETYL-
TRANSFERASE 2 IN PATIENTS WITH DIABETES MEL-
LITUS

Doroshkevych I., Yakovleva O., Kyrychenko O., Zhamba A., 
Pivtorak K. 

National Pirogov Memorial Medical University, Vinnytsia, 
Ukraine

Polymorphism of N-acetyltransferase 2 (NAT2) determines 
the risk of certain diseases and the rate of inactivation of various 
xenobiotics and drugs. We investigated phenotypic polymor-
phism of N-acetyltransferase 2 among 141 healthy subjects and 
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115 patients with type 2 diabetes mellitus. An analysis of the 
distribution of genetic determinants, depending on the acetyla-
tion status, was carried out. The bimodal distribution of the phe-
notypic polymorphism of NAT 2 activity was revealed among 
diabetic patients and healthy individuals. There was no gender 
difference in NAT2 activity in both groups of subjects. Genetic 
analysis showed a prevalence of brown-eyed diabetic patients 
compared to blue-eyed persons among fast acetylators. Among 
diabetic patients prevailed subjects with dimples on the chin and 
cheeks and the enlarged ear lobe as well as the reduced propor-
tion of patients with the ability to twist the tongue into a tube 
compared to healthy individuals. There was a significantly in-
creased proportion of black-haired persons among diabetic pa-
tients compared to healthy individuals. Acetylation phenotype 
prediction scale developed was developed, which allows deter-
mining the acetylator status without biochemical intervention, 
but using anthropometric indicators.

Keywords: N-acetyltransferase 2, genetic determinants, dia-
betes mellitus type 2.

РЕЗЮМЕ

ФЕНОТИПИЧЕСКИЙ ПОЛИМОРФИЗМ   N-АЦЕТИЛ-
ТРАНСФЕРАЗЫ 2   У БОЛЬНЫХ САХАРНЫМ ДИАБЕ-
ТОМ

Дорошкевич И.А., Яковлева О.А., Кириченко О.В., 
Жамба А.О., Пивторак Е.В.

Винницкий национальный медицинский университет им. 
Н.И. Пирогова, Украина

Полиморфизм N-ацетилтрансферазы 2 (NAT2) определя-
ет риск возникновения некоторых заболеваний и скорость 
инактивации различных ксенобиотиков и лекарственных 
препаратов. Исследован фенотипический полиморфизм 
NAT2 у здоровых лиц (n=141) и больных сахарным диабе-
том (СД) 2 типа (n=115). Проведен анализ распределения 
генетических детерминант в зависимости от ацетилятор-
ного статуса. Выявлено бимодальное распределение фе-
нотипического полиморфизма активности NAT2 как среди 
больных СД, так и здоровых лиц без гендерных различий. 
Особенности генетического анализа при СД показали до-
стоверное увеличение доли больных СД с карими глазами 
и уменьшение с голубыми среди быстрых ацетиляторов. 
Среди больных СД достоверно увеличена доля наличия 
ямочек на подбородке и щеках и прирощенной мочки уха 
в сравнении со здоровыми лицами, уменьшен удельный вес 
пациентов с умением скручивать язык в трубочку; в сравне-

нии со здоровыми у пациентов с СД достоверно увеличен 
удельный вес больных с черным цветом волос. Разработана 
шкала прогнозирования фенотипа ацетилирования, которая 
позволяет определять ацетиляторный статус с помощью ан-
тропометрических показателей, без биохимического вмеша-
тельства.

reziume

N-acetiltransferaza 2-is fenotipuri polimor-
fizmi Saqriani diabetiT daavadebulebSi

i.doroSkeviCi, o.iakovleva, o.kiriCenko, a.Jamba, 
e.pivtoraki

vinicas n.pirogovis saxelobis erovnuli samedi-
cino universiteti, ukraina

N-acetiltransferaza 2-is (NAT2) polimor-
fizmi gansazRvravs zogierTi daavadebis ganvi-
Tarebis risks da sxvadasxva qsenibiotikis da 
samkurnalwamlo preparatebis inaqtivaciis siC-
qares.

NAT2-is fenotipuri polimorfizmi gamokvleu-
lia janmrTel (n=141) da Saqriani diabeti tipi 
2-iT daavadebul (n=115) pirebSi. genetikuri de-
terminantebis ganawilebis analizi Catarebulia 
acetilatoruli statusis mixedviT. Ggamovle-
nilia NAT2-is fenotipuri polimorfizmis bi-
modaluri ganawileba rogorc Saqriani dibetiT 
daavadebulebSi, aseve, janmrTel pirebSi, gender-
uli gansxvavebebis gareSe. genetikuri analizis 
Taviseburebani Saqriani diabetis dros miuTiTebs 
swraf acetilarTa Soris am daavadebis mqone yav-
isferi Tvalis feris adamianebis wilis gazrdaze 
da cisferTvalebaTa wilis Semcirebaze.  Saqriani 
diabetiT daavadebulTa Soris, janmrTel adamian-
ebTan SedarebiT, gazrdilia nikapsa da loyebze 
mcire zomis Rrmulis da yuris Sezrdili bibi-
los mqoneTa wili, Semcirebulia pacientebis ra-
odenoba, visac SeuZlia enis miliseburad daxveva; 
janmrTel adamianebTan SedarebiT, Saqriani dia-
betiT daavadebulTa Soris gazrdilia SavTmian 
pirTa xvedriTi wili.
SemuSavebulia acetilirebis fenotipis prog-

nozirebis Skala, romelic iZleva acetilator-
uli statusis gansazRvris saSualebas anTro-
pometriuli maCveneblebis mixedviT, bioqimiuri 
kvlevis gareSe.
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Идиопатический легочный фиброз (ИЛФ), известный 
ранее в пульмонологии как идиопатический фиброзиру-
ющий альвеолит – синдром Хаммана-Рича (описанный в 
1935, 1944 году Hamman L., Rich A.R.) остается лидером 
среди заболеваний с неизвестной этиологией, диагности-
ка и лечение которых малоуспешны, несмотря на прогресс 
молекулярной медицины. Скоротечное неблагоприятное за-
вершение ИЛФ позволяет его считать даже более смертель-
ным заболеванием, чем многие виды рака. Неутешитель-
ный прогноз и высокая смертность в течение 2-5 лет после 
диагностики [15,16] ставят перед необходимостью поиска 
эффективных методов терапии [12], среди которых наибо-
лее успешной является трансплантация легких [29, 39]. 
Однако длительные списки ожидания и последующий 
результат могут быть «перечеркнуты» скрытыми в орга-
низме особенностями молекулярных регуляторных ме-
ханизмов, нивелирующих достигнутый положительный 
эффект пересадки. К другим методам поддерживающей 
терапии можно отнести длительную кислородотерапию, 
реабилитационные мероприятия и недостаточно успеш-
ную фармакологическую поддержку.

Предшествующие разновекторные аспекты изучения па-
тогенеза ИФЛ по сей день не выявили ключевы механизмов 
нарушений. Длительное скрытое течение до верификации 
диагноза, иногда возможного только при биопсии легких, 
позволяет предположить, что какое-либо первичное по-
вреждение легочной ткани, эпителия или эндотелия иници-
ирует каскады профиброгенных реакций через активацию 
клеток воспаления и формирование фиброза, т.к. биологи-
ческое значение рубцовой ткани направлено на ограниче-
ние агрессивного патологического процесса. Поэтому диа-
гностика ИФЛ реализуется уже на конечных этапах лишь 
следов воспаления, чем и определяется неэффективность 
глюкокортикоидов (ГК) или цитостатиков.

Роль воспалительного и инфекционного начала. Среди 
патогенетических аспектов развития ИФЛ ранее предпо-
лагалась роль инфекционного фактора, однако морфоло-
гические исследования и характер клеточных реакций, от-
сутствие эффективности противовоспалительной терапии 
не подтвердили такую возможность, тем не менее, значение 
инфекционного начала нельзя исключить полностью. Так, 
наблюдения свидетельствуют, что у пациентов с ИФЛ до-
вольно часто встречается продромальный вирусный син-
дром ещё до развития респираторных симптомов [14]. 
Предполагаемыми вирусами могут быть и вирусы гепатита 
С, однако выводы достаточно противоречивы в отношении 
его триггерной роли при ИЛФ. Гораздо больше внимания 
уделено вирусам семейства герпеса человека (HHV). В ра-
ботах Tang Y.W. et al. [38] показано, что в 97% случаев ИЛФ 
наблюдалась предшествующая инфекция, вызванная одним 
или двумя видами вируса этого семейства (против контроля 
всего 36%). Возможно присутствие вирусов и в самой ле-
гочной ткани больных: в альвеолярном эпителии выявлены 
латентные литические вирусы HHV, тем более, что гипоте-
за успешно подтверждена экспериментально, особенно у 
стареющих мышей [28]. Среди механизмов такого влияния 

называют вирусный стресс эндоплазматического ретикулу-
ма легочного эпителия, экспрессию фактора роста опухоли 
TGF-b (мощного профибротического фактора) или проте-
инов сурфактанта [28,36]. Однако в наблюдениях авторов 
[43] присутствие вирусов в тканях легких отрицается даже 
в случаях смерти [24].

Хотя бактериальные инфекции респираторных путей при 
госпитализации таких пациентов несут риск смерти, роль 
бактериальной флоры изучена недостаточно, тем более что 
существует давнее ложное убеждение о стерильности ниж-
них дыхательных путей. Сегодня активно изучают множе-
ство доказательств и фактов о выраженных нарушениях ми-
кробиома легких при различных респираторных патологиях 
[11,18,20], в том числе и наличие множества некультиви-
руемых бактерий в жидкости бронхоальвеолярного лаважа 
(БАЛ) при ИЛФ [13], но состав легочного микробиома при 
нем остается неизвестным [27]. Соответственно возникает 
вынужденный поиск оптимальных и точных маркеров для 
отбора и прогноза, т.к. показатель выживания, по всей веро-
ятности, влияет на приоритетные списки ожидания транс-
плантации легких больных ИЛФ [25].

В зависимости от предполагаемого их назначения био-
маркеры ИФЛ могут быть разные: диагностики, предрас-
положенности к заболеванию и его прогноза, активности 
течения и ответа на фармакотерапию. Все эти маркеры 
изучаются при ИЛФ, однако более разработанными счита-
ют биомаркеры прогноза и восприимчивости, например, 
мутации в белках сурфактанта или укорочение теломер 
некоторых хромосом. При ИЛФ трудно оценивать актив-
ность болезни, поэтому и отсутствует консенсус в вопросе, 
что именно определяет ее активность. Среди биомаркеров 
различают оценку генетических факторов и полиморфизм 
генов, белки крови, рецепторы к метаболическим моди-
фикаторам, разные клеточные популяции, участвующие в 
фиброгенезе -3 все это создает сложную диагностическую 
мозаику и тем более трудности в эффективной терапии. 

В представленном аналитическом обзоре, методы изуче-
ния роли биомаркеров базируются на сочетании клиниче-
ской диагностики и прогноза, при этом наиболее значимым 
представляется, что в нижеприведенных исследованиях 
[7,15,39], у большинства больных (70%) диагноз подтверж-
ден открытой биопсией легких, а уровни изучаемых марке-
ров оценены современными биохимическими, иммунофер-
ментными, статистическими методами, причем биосредами 
для анализа служили как кровь, так и жидкость БАЛ. 

Патогенетическая роль эндотелина-1 в течении ИЛФ. 
Кроме известных вазоконстрикторных влияний, появи-
лись доказательства о роли эндотелина-1 (ЕТ-1) в фибро-
генезе: он может быть главной детерминантой хемотаксиса 
фибробластов (ФБ) в легочной артерии, стимулировать их 
репликацию, синтез коллагена и уменьшать деградацию 
коллагена [17,21]. В исследованиях [33,34,41] показано, что 
экспрессия ЕТ-1 повышена в эпителии легких, в пневмоци-
тах II типа, эндотелии и в воспалительных клетках. 

В исследованиях Barlo N.P. et al. в Department of 
Pulmonology of the St. Antonius Hospital in Nieuwegein (2010) 
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уровни ЕТ-1 определяли коммерческими иммуноанализато-
рами (R&D MN USA) [8]. Значение этого маркера уточнялся 
рядом исследований у пациентов ИЛФ, и установлен ниж-
ний предел его выявления – 0,34 пг/мл в сыворотке крови.

В десятилетний период исследования 1998-2007 г. [8] у 
71 пациента ИЛФ (55 мужчин и 16 женщин, средний воз-
раст 62,9 г.) в крови средний уровень ЕТ-1 был достоверно 
(р<0,0001) повышен до 1,15 пг/мл против контрольной груп-
пы 0,85 пг/мл, однако в БАЛ этот уровень маркера был зна-
чительно снижен (1,33 пг/мл против 2,10 пг/мл, р<0,0005) 
[8]. При расчетах соотношения ЕТ-1 с альбумином (Алб) в 
жидкости БАЛ это снижение еще более очевидно: 16,7 про-
тив 63,4, т.е. в 3,8 раза меньше (р<0,0001). Замечена отри-
цательная корреляция с возрастом больных ИФЛ (r=-0,36, 
р<0,007), однако у здоровых лиц возрастная корреляция в 
БАЛ не обнаруживалась. Прием низких доз ГК или куре-
ние не влияли на уровни ЕТ-1 в обеих биосредах. Клеточ-
ные достоверные корреляции уровня ЕТ-1 или ЕТ-1/Алб 
были установлены у больных, но не у здоровых, только 
для процентного содержания в жидкости БАЛ макрофагов 
(r=+0,34 и +0,50), а не для нейтрофилов, лимфоцитов или 
эозинофилов. Ассоциаций сывороточных уровней эндоте-
лина с показателями функции внешнего дыхания (ФВД): 
диффузионной способности легких по СО (DLсо), объема 
форсированного выдоха (FEV1), тотальной легочной емко-
сти (TLC) не обнаружено, хотя ЕТ-1 в БАЛ отрицательно 
коррелировал со снижением показателя DLсо.

Выживаемость больных ИФЛ коррелирует только с соот-
ношением ЕТ-1/Алб в жидкости БАЛ: при разделении па-
циентов на 2 группы с учетом значения маркера ЕТ-1/Алб 
до 25 и выше соответственно медиана выживаемости при 
низком ЕТ-1/Алб достигала 50,4 месяца, в то время как с 
высоким ЕТ-1/Алб – всего 9 месяцев (р<0,006). 

Уточнения различий в уровнях ЕТ-1 в крови и БАЛ, его 
ассоциации с профибротической ролью макрофагов (МФ) 
авторы видят в следующем: возможны 2 разных фенотипа МФ 
– классический активированный МФ, который стимулируется 
липополисахаридом (ЛПС) или интерфероном IFN-γ (они не 
влияют на фибробласты), и МФ активированы альтернатив-
ным путем (Alternative activation of macrophages –AA-Mac) – 
через IL-4 или ГК рецепторы. Именно последние фенотипы 
МФ увеличивают пролиферацию и синтез коллагена ФБ, се-
крецию TGF-β, тромбоцитарного фактора роста; такой вари-
ант выявлен совсем недавно и мало изучен. Эти результаты 
авторов [8] о соответствии ЕТ-1 в жидкости БАЛ (но не в 
крови) прогрессированию ИЛФ ставят вопрос – достаточно 
ли значение этого биомаркера для прогноза болезни. 

Идеальный биомаркер заболевания должен быть легко 
доступным, получен неинвазивными методами и спец-
ифичен. В то же время, процедура и стандартизация 
жидкости БАЛ характеризуется изменчивостью концен-
траций молекул, его клиническая ценность по сей день 
дискутабельна. Не установлен и состав конденсата выдыха-
емого воздуха, что нами было отмечено ранее, т.к. его объ-
емы и состав зависят от ФВД, гемодинамики, обструктив-
ного синдрома, проницаемости аэро-гематического барьера 
[3]. С учетом вышеизложенного, очевидно, что Barlo N.P. et 
al. [8] подтверждают концепцию о роли ЕТ-1 в патогенезе 
ИЛФ, однако не уверены в его прогностической роли. 

Необходимо подчеркнуть, что генетические ассоциации 
биомаркеров более значимы при ИЛФ, чем при других 
многофакторных хронических заболеваниях. Так, риски 
генетического полиморфизма, например, для muc-5b могут 

возрастать в 20 раз [40]. Потому результаты генетическо-
го полиморфизма биомаркеров наиболее важны в научных 
прогнозах. 

Роль генетического полиморфизма хемокинов в оценке 
прогноза у пациентов с ИЛФ. Nicole P. Barlo et al. [10] по-
казали роль провоспалительного СС-Хемокинового лиган-
да-18 (CCL18) в прогрессировании ИЛФ с позиций его гене-
тических вариаций, что базируется на понимании, что этот 
лиганд экспрессируется альвеолярными МФ и может до-
стигать сверхвысоких уровней в легких человека, приводя 
к повышению синтеза ФБ коллагена и молекул экстрацел-
люлярного матрикса [4,6,26,31], особенно при альтернатив-
ном активированном фенотипе альвеолярных МФ, создавая 
обратную связь с фибробластами. Кодирующий CCL18 ген 
невелик, расположен на q плече 17 хромосомы и содержит 
3 экзона. Изученная частота носителей аллелей и 3 гаплоти-
пов у пациентов в контроле не отличалась даже в возраст-
ном аспекте [10]. Уровни CCL18 в крови у больных с ИЛФ 
(645 нг/мл) были достоверно выше в 3,5 раза, чем у здоро-
вых в контроле (185 нг/мл, р<0,0001). В здоровой популя-
ции отмечены определённые различия между носителями 
и неносителями С-аллеля полиморфизма гена rs2015086: 
уровни хемокинов при ТТ варианте составили 151 нг/мл, у 
СТ+СС - 239 нг/мл (р<0,0001). У пациентов с ИЛФ были яв-
ные вариации при этом полиморфизме, соответственно уровни 
CCL18 при ТТ – 585 нг/мл, при СТ – 817 нг/мл (р<0,002); экс-
прессия мРНК CCL18 положительно коррелирует (r=+0,73, 
р<0,002) с его уровнем в крови. Аллель С характеризовался 
самой высокой экспрессией мРНК CCL18 как у здоровых, 
так и у больных. 

Пороговое значение CCL18 в площади под кривой (AuC) 
рассчитано для концентрации 500 нг/мл в крови и для от-
клонений выше или ниже этого параметра. В результате 
установлено, что медиана выживаемости при более низком 
его уровне более оптимальна и достигает 50,4 месяцев, и 
хуже – только при 27,6 месяцев в группе больных с более 
высоким уровнем CCL18 (р<0,02). Генотип СТ rs2015086 
характеризовался значительно низким показателем выжи-
ваемости против генотипа ТТ, соответственно по медиане 
- 14,3 месяца (р= 0,01) [10]. 

Авторы заключают, что генетическая изменчивость опре-
деляет существенные различия мРНК этого лиганда, его 
уровня в крови и играет модифицирующую роль в течении 
болезни, что позволяет считать его прогностическим марке-
ром [10], как и при системном склерозе [22].

Роль сурфактантного белка SP-D. Роль сурфактант-
ного белка SP-D оценена исследователями N.P. Barlo et 
al. - получены доступные результаты у 72 пациентов [7]. 
Внимание к этому белку сурфактантов уделялось еще в 
начале 90-х годов [19,30,35]. Авторы определяли кон-
центрации белка с помощью моноклональных антител 
методом иммуноферментного анализа (ELISA) [7]. У 
здоровых лиц средние уровни этого белка достигали в 
сыворотке крови 57,5 нг/мл, без различий по полу, возра-
сту или факта курения. У больных ИЛФ этот показатель 
был выше в 6,35 раза, составляя 365 нг/мл (р<0,0001), 
однако концентрация в жидкости БАЛ, при величине 
385 нг/мл, оказалась значительно ниже контроля (504 
нг/мл), также вне его зависимости от курения и выжива-
емости или возраста и без зависимости уровней в БАЛ и 
крови. Отмечена только отрицательная корреляция SP-D 
при болезни с параметрами диффузионной способности 
по монооксиду углерода (rDLco =-0,315, р<0,04). 
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Поскольку уровень SP-D в сыворотке до 80% зависим 
от генетического контроля, значимым является поли-
морфизм кодирующего его гена rs721917: описан амино-
кислотный полиморфизм в 11 положении, где метионин 
замещен на треонин (Met11Thr), составляя половину 
влияний, с последующими изменениями более высоко-
го уровня сурфактантного белка в крови. Несомненно, 
что генетическая составляющая должна учитываться в 
оценке прогностических маркеров [35]. Установлено, что 
частота изученных аллелей у больных и здоровых не от-
личалась: у первых гомозиготная аллель ТТ гена rs721917 
встречалась у 30%, гетерозиготная аллель СТ – у 53% и ге-
нотип СС – у 17%, у здоровых соответственно генотип ТТ 
- 32%, СТ - 52% и СС - 16%, хотя различия в концентрации 
белка в сыворотке зависели от генотипа у здоровых контро-
лей, а не у больных.

У больных с низкой выживаемостью (менее 6 месяцев) от-
мечалась обратная зависимость с уровнем этого белка в кро-
ви, он был выше (661 нг/мл), чем при длительности жизни 
6-12 месяцев (465 нг/мл), а более 12 месяцев еще ниже – 250 
нг/мл (р<0,0001), и медиана выживаемости при низком бел-
ке составила 50–67 месяцев за критерий разделения принят 
уровень 460 нг/мл, а при его повышении эта медиана соот-
ветствовала только 11 месяцам. Авторы считают, что белок 
SP-D сыворотки крови может предсказать худший прогноз 
ИФЛ и смертность (особенно если его уровень выше 460 
нг/мл, даже в сроки менее 12 месяцев) и его можно считать 
новым значимым маркером смертности. Механизм появле-
ния SP-D белка в крови, согласно Barlo N.P. et al [7], скорее 
всего, связан с повышенной проницаемостью аэрогематиче-
ского барьера и повреждением альвеолоцитов II типа. 

Прогностическая роль цитокинов и их генов. Современ-
ная концепция ИЛФ предполагает, что ИЛФ развивается 
при повторяющихся эпизодах повреждения легких на фоне 
незначительного воспаления, или же болезнь является след-
ствием некоего ремоделирования, однако это требует уточ-
нения [37]. С точки зрения определения роли воспаления в 
течении и прогнозе ИЛФ, несомненно, важна оценка стату-
са интерлейкинов, источниками которых могут быть эпите-
лиальные или мезенхимальные клетки, Т- и В-лимфоциты, 
альвеолярные макрофаги, клетки крови [23]. Значительный 
интерес представляет определение роли интерлейкина I 
типа (IL-1), участвующего в формировании фиброза [23]. 
Семейство IL-1 состоит из трех структурно родственных 
белков: два из них – IL-1a и IL-1b – агонисты, а третий IL-
1Ra – конкурентный антагонист рецептора этого интерлей-
кина, белок кодируется геном на II хромосоме (IL-1RN) [42]. 
Бета-интерлейкин-1(IL-1b) продуцируется активирован-
ными альвеолярными МФ и эпителием, стимулируя выра-
ботку других цитокинов (TNF-a и IL-6). Полиморфизм гена 
рецептора определяет чувствительность к ним [32], причем 
продукция IL-1Ra в МФ выше, чем IL-1b, однако снижение 
отношения рецептора IL-lRa к IL-1b способно увеличивать 
фиброгенез [32]. 

Акцент на роль интерлейкина в исследовании [9] прове-
ден у 77 пациентов с ИЛФ (средний возраст 60,8 лет), путем 
сравнения с результатами 349 здоровых добровольцев сла-
вянской популяции (средний возраст 39,4 года); показано: 
уровни IL-1b в сыворотке повышены в сравнении с здоро-
выми лицами, тогда как уровни рецептора IL-1Ra - сниже-
ны. В жидкости БАЛ оба они значительно повышены, еще 
более повышены у больных, принимавших препараты глю-
кокортикоиды. 

Соотношение в БАЛ IL-1Ra к IL-1b (215,7 против 771,4 в 
контроле), очевидно, в 3,5 раза ниже, с аналогичными изме-
нениями в сыворотке крови (77,9 против 293,5, р<0, 0001). 
В крови гормоны изменяли это соотношение в сторону по-
вышения: 101,7 против 71,5 (р<0,01). 

Что касается полиморфизма гена рецептора IL-1Ra или 
IL-1b, то он не влияет на уровни интерлейкинов ни в крови, 
ни в БАЛ [9]. Но перенос аллеля G в гене IL-1Rа rs2637988 
более тесно связан с ИЛФ: его носительство у больных выше 
- 75% против контроля 61%, (р<0,02) и сочетается с более 
низким соотношением IL-1Ra/IL-1b в БАЛ, т.е. имеет место 
относительный дефицит IL-1Rа в сравнении с IL-1b, озна-
чая, что именно присутствие G-аллеля играет патогенетиче-
скую роль. Повышение уровня этого рецептора в БАЛ было 
недостаточным, чтобы сравниться с огромным увеличением 
местного синтеза IL-1, что ведет к снижению IL-1Rа/IL-1b 
против контроля. Известно, что сверхвысокие уровни IL-1b 
в легких блеомициновых крыс сопровождались тяжелым 
фиброзом, скоплением миофибробластов, очагами появле-
ния коллагена и фибронектина [23], в то время как введение 
экзогенного рецептора IL-1Ra предотвращает эти процессы. 
Такие результаты позволяют судить о положительной роли 
гена IL-1Rа в предрасположенности и начальном запуске 
патологического процесса. Баланс между про- и противо-
воспалительными цитокинами имеет более значимое био-
логическое значение, чем их абсолютные концентрации [9]. 

Ограничение значения полученных результатов 
Приведенные выше данные касательно некоторых био-

маркеров указывают на сложность проблемы с точки зре-
ния прогноза ИЛФ. Разногласия в оценке этих исследова-
ний касаются, прежде всего, избираемых конечных точек, 
они разные и часто недостаточно обоснованные, однако 
следует подчеркнуть, что такие существенные подходы 
к первичным и вторичным конечным точкам, особенно в 
прогнозировании смертности, остаются предметом про-
должительных дискуссий. Очевидно, что для оценки про-
гноза смертности необходимо включать очень большое 
количество пациентов, продлевать сроки наблюдения, что 
увеличивает их стоимость и снижает возможности и же-
лание фармацевтических компаний участвовать в этих ис-
следованиях. Предложенный подход к оценке роли ФЖЕЛ 
в динамике для прогнозов ИЛФ требует количественного 
уточнения, тем более в условиях значительной клинической 
гетерогенности этого заболевания [5]. 

В проанализированных источниках научной литературы 
недостаточно четко отражены клинические и морфологи-
ческие варианты болезни, однако предлагается несколько 
классификационных разновидностей течения ИЛФ: интер-
стициальная пневмония, десквамативная пневмония, бо-
лезнь Хаммана-Рича и неспецифическая интерстициальная 
пневмония с гистологическими отличиями. 

Тем не менее, в последнее десятилетие нарастающее чис-
ло различных дизайнов клинических исследований по ИЛФ 
послужит уточнению прогноза и появлению корректных 
фармакологических подходов к его лечению [1,2,5]. Оче-
видно, что прогрессирующее накопление в легких фибро-
бласт-миофибробластных очагов при ИЛФ ухудшает про-
гноз, формирует собственную среду с набором цитокинов, 
ростовых факторов, коллагена, фибронектина во внеклеточ-
ном матриксе фиброзных легких (фибриновая подложка), 
особенно в их различных сочетаниях и изменяющемся ба-
лансе между факторами как пато-, так и саногенеза. Слож-
ности решения успешной фармакотерапии базируются на 
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этих разнородных клеточных популяциях в легких, они тем 
более «запутываются» и дискутируются в условиях эпи-
телиально-мезенхимального перехода, когда (почти 50%) 
альвеолоцитов могут трансформироваться в фибробласты и 
подобные им клетки. Эти условия реализуются также при 
активации мультипотентных эпителиальных стволовых или 
прогениторных клеток. 
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SUMMARY

PROGNOSTIC VALUE OF BLOOD AND BRONCHOAL-
VEOLAR LAVAGE FLUIDS BIOMARKERS FOR IDIO-
PATHIC PULMONARY FYBROSIS (REVIEW) 

Yakovleva О., Klekot А., Shcherbeniuk N., 
Hoina-Kardasevich O. 

Vinnytsia National Pirogov Memorial Medical University, 
Ukraine

The article reveals the modern aspects of IPF pathogenesis in 
with an emphasis on the main proposed prognostic biomarkers. 
IPF remains the leader among diseases with unknown etiology, 
the diagnosis and management of which are not very success-
ful, despite the obvious progress in molecular medicine. There is 
presented analysis of the significance of IPF potential biomark-
ers and their concentrations in the blood and bronchoalveolar 
lavage fluids (BAL): endothelin-1, CC-chemokine ligand 18, 
interleukin-1, surfactant protein SP-D in the review. The role 
of their changing levels in the blood and BAL for assessing the 
course of the IPF and its prognosis, as well as the prevailing 
importance of the polymorphism of the genes encoding them, is 
shown. Obviously, the progressive accumulation of fibroblast-
myofibroblast cells in the lungs IPF patients worsens the prog-
nosis of disease, forms its own environment with a set of cyto-
kines, growth factors, collagen, fibronectin in the extracellular 
matrix of fibrous lungs. The insufficient amount of studies in the 
face of the rarity of the disease leaves a lot of controversial is-
sues for solution in the future. Obviously, to assess the prognosis 
of IPF mortality, it is necessary to include a very large number of 
patients, to extend the observation period, which increases their 
cost and reduces the opportunities and desire of pharmaceutical 
companies to participate in these studies. 

Keywords: idiopathic pulmonary fibrosis (IPF), bronchoal-
veolar lavage fluids (BAL), endothelin-1, CC-chemokine ligand 
18, interleukin-1, surfactant protein SP-D.

РЕЗЮМЕ

ПРОГНОСТИЧЕСКОЕ ЗНАЧЕНИЕ БИОМАРКЕРОВ 
КРОВИ И БРОНХОАЛЬВЕОЛЯРНОГО ЛАВАЖА 
ДЛЯ ИДИОПАТИЧЕСКОГО ЛЕГОЧНОГО ФИБРО-
ЗА (ОБЗОР) 

Яковлева О.А., Клекот А.А., Щербенюк Н.В., 
Гойна-Кардасевич О.Ю. 

Винницкий национальный медицинский университет имени 
Н.И. Пирогова, Украина

В статье рассмотрены современные аспекты патогенеза 
ИФЛ с акцентом на основные предлагаемые прогностиче-
ские маркеры. ИЛФ остается лидером среди заболеваний с 
неизвестной этиологией, диагностика и лечение которых, 
несмотря на очевидный прогресс молекулярной медици-
ны, малоуспешны. Представлен анализ значимости по-
тенциальных маркеров ИЛФ и их концентраций в крови и 
жидкости бронхоальвеолярного лаважа: эндотелина-1, СС-
Хемокинового лиганда 18, интерлейкина-1, сурфактантно-
го белка SP-D. Показана роль их изменяющихся уровней в 
обеих биосредах для оценки течения болезни и ее прогноза, 
а также превалирующее значение полиморфизма кодирую-
щих их генов. Очевидно, что прогрессирующее накопление 
в легких фибробласт-миофибробластных очагов при ИЛФ 
ухудшает прогноз, формирует собственную среду с набором 
цитокинов, ростовых факторов, коллагена, фибронектина 
во внеклеточном матриксе фиброзных легких. Недостаточ-
ное количество исследований в условиях редкости болезни 
оставляет ряд дискуссионных вопросов для решения в буду-
щем. Очевидно, что для оценки прогноза смертности необ-
ходимо включать большое количество пациентов, продлить 
сроки наблюдения, что увеличит их стоимость, снизит воз-
можности и желание фармацевтических компаний участво-
вать в этих исследованиях.

reziume

sisxlis da bronqoalveoluri lavaJis bio-
markerebis prognozuli mniSvneloba filtvis 
idiopaTiuri fibrozis dros (mimoxilva)

o. iakovleva, a. klekoti, n. SCerbeniuki, 
o. goina-kardaseviCi

 vinicas n.pirogovis saxelobis erovnuli samedi-
cino universiteti, ukraina

statiaSi ganxilulia filtvis idiopaTiuri 
fibrozis paTogenezis Tanamedrove aspeqtebi,  aq-
centiT ZiriTad prognozul markerebze. filt-
vis idiopaTiuri fibrozi liderad rCeba uc-
nobi etiologiis daavadebaTa Soris, romelTa 
mkurnaloba naklebSedegiania, miuxedavad Tval-
saCino progresisa molekuluri medicinis sfer-
oSi.  naSromSi warmodgenilia  filtvis idiopa-
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Tiuri fibrozis potenciuri markerebis da maTo 
koncentraciis mniSvnelobis analizi sisxlsa 
da bronqoalveolur lavaJSi: endoTelini-1, qe-
mokinuri ligandi-18, interleikini-1, surfaqtan-
turi cila SP-D. naCvenebia maTi cvalebadi donis 
mniSvneloba orive garemoSi daavadebis mimdin-
areobisa da prognozisaTvis, aseve,  maTi genebis 
polimorfizmis makodirebeli  mniSvnelovani da 
upiratesi roli. aSkaraa, rom fibroblast-miofi-
broblasturi kerebis progresirebadi dagrove-
ba filtvebSi filtvis idiopaTiuri fibrozis 
dros auaresebs daavadebis prognozs, fibrozu-

li filtvis ujredSoris matriqsSi ayalibebs 
sakuTar garemos citokinebis, zrdis faqtorebis, 
kolagenis da fibroneqtinis nakrebiT.
kvlevebis arasakmrisi raodenoba am iSviaTi 

daavadebis dros tovebs momavalSi gadasawyvet 
rig sadiskusio sakiTxebs. naTelia, rom sikvdi-
lobis prognozis SefasebisaTvis saWiroa paci-
entebis didi raodenoba da dakvirvebis periodis 
gaxangrZliveba, rac zrdis kvlevis Rirebulebas 
da amcirebs farmacevtuli kompaniebis SesaZle-
blobebs da survils am kvlevebSi monawileo-
bisaTvis.

МОЛЕКУЛЯРНО-ГЕНЕТИЧЕСКИЕ ОСОБЕННОСТИ ТЕЧЕНИЯ ТЯЖЕЛЫХ ФОРМ 
ТРОПИЧЕСКОЙ МАЛЯРИИ (ОБЗОР)

Фокина Н.Ю., Чебышев Н.В., Горожанина Е.С., Богомолов Д.В., Гринев А.Б.

Федеральное государственное автономное образовательное учреждение 
Первый московский государственный медицинский университет им. И.М. Сеченова», Москва, Россия 

Малярия является одной из значимых проблем мирово-
го здравоохранения. Согласно данным Всемирной органи-
зации здравоохранения, в 2017 г. в мире зарегистрировано 
219 млн. случаев заболевания малярией, 435 000 летальных 
исходов, преимущественно, в странах Африки и Юго-Вос-
точной Азии. Риску заболевания малярией подвергается 3.2 
млрд. человек в мире [32]. 

Несмотря на то, что к началу 1960 г. малярия в СС была 
практически полностью ликвидирована, в 1990 г., в связи с 
ухудшением социально-экономической ситуации, очаги маля-
рии вновь образовались на территории бывших союзных ре-
спублик и на юге РФ (𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚 – Таджикистан; 𝑃.𝑣𝑖𝑣𝑎𝑥 – 
Азербайджан, Таджикистан; 𝑃.𝑚𝑎𝑙𝑎𝑟𝑖𝑎𝑒 – Закавказье, Средняя 
Азия), из этих стран вследствие массовой сезонной миграции 
рабочих заболевание распространилось на всю территорию 
РФ и стран СНГ [3]. Рост случаев заболеваемости завозной ма-
лярией связан также с расширением международных связей со 
странами Африки, Юго-Восточной Азии, Латинской Америки 
[4]; развитием международного туризма. 

Ежегодно на территории РФ регистрируется около 100 
случаев заболеваемости малярией. Большинство из них 
приходится на тропическую малярию - 73% в 2017 г. 

В таблице 1 и на рис. 1 представлены данные о возбу-
дителях малярии и случаях заболеваемости в РФ за 2013-
2017 гг. [7–11].

Тропическая малярия характеризуется самым тяжелым 
течением и высокой смертностью (до 98% всех летальных 
исходов). Наиболее частыми осложнениями являются цере-
бральная форма малярии, тропическая алгидная малярия, 
гемоглобинурийная лихорадка, острая почечная недоста-
точность, нефротический синдром, респираторный дис-
тресс-синдром. Церебральная форма малярии протекает 
максимально тяжело, развивается в 10% всех случаев тропи-

ческой малярии в мире; 60-80% летальных исходов малярии 
вызвано развитием церебральной формы [1]. В 2013-2017 гг. 
в Российской Федерации зарегистрировано 9 случаев забо-
леваемостью тропической малярией с летальным исходом, 
8 из них в результате ее церебральной формы [5].

Церебральная форма малярии (малярийная кома, инфек-
ционно-токсическая энцефалопатия) является осложнением 
тропической малярии, характеризуется тяжелыми невроло-
гическими нарушениями (коматозный статус - ШКГ <11, 
шкала ком Blantyre <3); судорогами с сохранением кома-
тозного статуса более 30 минут [31]. Несмотря на то, что 
церебральная форма малярии практически всегда вызвана 
𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚, известны отдельные случаи тяжелых не-
врологических осложнений в результате инвазии 𝑃.𝑣𝑖𝑣𝑎𝑥 и 
𝑃.𝑘𝑛𝑜𝑤𝑙𝑒𝑠𝑖 (без развития комы) [13,17,25].

Клиническая картина
Церебральная форма малярии наиболее часто развивает-

ся у неиммунных лиц на I-II неделе болезни, в основном, в 
результате запоздалого или неадекватного лечения [1]. Воз-
можно более раннее развитие церебральной формы маля-
рии; ее проявления в течение первых 23-48 часов отмечают-
ся преимущественно у больных с дефицитом массы тела [4]. 

Церебральная форма малярии развивается стремительно. 
В случае отсутствия своевременного и адекватного лечения 
смерть наступает в течение 1-5 суток после появления пер-
вых симптомов [2]. 

При описании коматозных состояний принято использо-
вать шкалу комы Глазго (1974 г.) или ее модифицированную 
версию - шкалу FOUR. 

Выделяют 3 стадии развития заболевания: (1) сомнолен-
ция; (2) сопор; (3) кома. Развитию церебральной формы 
малярии предшествуют сильная головная боль, резкая сла-
бость; больные апатичны либо, возбуждены [1].
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Таблица 1. Заболеваемость малярией на территории РФ за 2013-2017 гг.

Год Возбудитель Кол-во больных, чел. Долевое  участие 

2013

P.falciparum 44 0.46 
P.vivax 43 0.45 
P.ovale 7 0.07 

P.malariae 1 0.01 
mixt (P.falciparum + P.ovale) 4 0.04 

Итого 95 1.00 

2014

P.falciparum 48 0.48 
P.vivax 46 0.46 
P.ovale 6 0.06 

P.malariae 1 0.01 
mixt 0 0 

Итого 101 1.00 

2015

P.falciparum 57 0.58 
P.vivax 37 0.37 
P.ovale 3 0.03 

P.malariae 0 0 
mixt (P.falciparum + P.ovale) 1 0.01 

Итого 99 1.00 

2016

P.falciparum 64 0.63 
P.vivax 31 0.31 
P.ovale 6 0.06 

P.malariae 1 0.01 
mixt 0 0 

Итого 101 1.00 

2017

P.falciparum 68 0.73 
P.vivax 23 0.25 
P.ovale 1 0.01 

P.malariae 1 0.01 
mixt 0 0 

Итого 93 1.00 

Рис. 1. Заболеваемость малярией на территории РФ за 
2013-2017 гг.

1. Сомноленция (прекома). Отмечаются незначительные 
нарушения психики и сознания, снижение двигательной ак-

тивности, психическое истощение. Больной отвечает на во-
просы неохотно, односложно, быстро возвращается в состо-
яние дремы. Характерная поза: голова запрокинута назад, 
ноги разогнуты, руки согнуты в локтевых суставах. Менин-
геальные симптомы обычно положительные (ригидность 
затылочных мышц, симптомы Кернига, Брудзинского), вы-
званы поражением нервных центров, обеспечивающих мы-
шечный тонус, и кровоизлияниями в оболочки мозга. Ино-
гда наблюдается гиперкинез: тонические судороги мышц 
туловища и конечностей, тетанические и эпилептиформные 
судорожные приступы. Сухожильные рефлексы, как прави-
ло, нормальные.

В периферической крови высокая паразитемия (50 тыс. 
в мкл и больше), нейтрофильный лейкоцитоз, температура 
тела фебрильная либо пиретическая (38.5–40.5°C), АД сни-
жено (90/50–80/40 мм рт. ст.), пульс соответствует темпера-
туре (учащен), тоны сердца приглушены. Наблюдается та-
хипноэ, частота дыхательных движений (ЧДД) 30–50/мин, 
дыхание поверхностное. Печень и селезенка увеличены, 
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при пальпации плотные. Кожа и слизистые бледные, субик-
теричные. Возможны точечные кровоизлияния. 

Могут наблюдаться симптомы выраженного токсиче-
ского гепатита, отека легких, олигурии, тяжелой анемии 
(Hсt<0.2л/л, Hgb=60 г/л).

2. Сопор. Развиваются существенные нарушения психики 
и сознания: спутанность сознания, дезориентация во време-
ни и пространстве, состояние сонливости, из которого боль-
ного удается вывести только болевым раздражением или 
окриком. Сухожильные рефлексы повышаются до степени 
клонуса. Глотательный и роговичный рефлексы сохранены. 
Реакция зрачков на свет вялая. Возникают непроизвольные 
мочеиспускание и дефекация. 

3. Кома. Наблюдается полная утрата сознания. Больной не 
реагирует на внешние раздражители. Исчезают сухожиль-
ные рефлексы: вначале – глоточный, затем – роговичный и 
зрачковый. Постепенно исчезают брюшные и кремастор-
ные рефлексы. Появляется симптом «плавающих глазных 
яблок». Развивается тахикардия, одышка (ЧДД 40–60/мин). 
В агональном периоде присоединяется отек легких. В пери-
ферической крови нейтрофильный лейкоцитоз, СОЭ повы-
шено до 60 мм/ч [3].

Патогенез
В основе развития церебральной формы малярии лежат 

3 фактора:
1) секвестрация пораженных эритроцитов, обусловлен-

ная их адгезией к клеткам эндотелия, в т.ч. к эндотелию 
микроциркуляторного русла головного мозга, и т.н. розет-
кообразование – адгезия пораженных эритроцитов к непо-
раженным;

2) воспаление, вызванное повышением уровня цитоки-
нов, и, как следствие, агрегацией лейкоцитов в сосудах го-
ловного мозга;

3) нарушение целостности гематоэнцефалического барье-
ра [19].

Кроме того, неспецифичными для церебральной малярии 
факторами являются анемия, вызванная гемолизом пора-
женных эритроцитов и дефицитом железа из-за образова-
ния гемозоина, а также диссеминированное внутрисосуди-
стое свертывание (ДВС-синдром), приводящее к местному 
замедлению микроциркуляции крови. Оба этих фактора 
приводят к гипоксии, вплоть до аноксии, в т.ч. тканей голов-
ного мозга [2,33]. 

Секвестрация пораженных эритроцитов вызвана связы-
ванием антигенов (лигандов), экспрессируемых плазмо-
дием на поверхность эритроцитов, с рецепторами эндоте-
лиоцитов микроциркуляторного русла головного мозга. 
Дальнейшее розеткообразование, аналогичным образом, 
обусловлено связыванием лигандов на поверхности по-
раженных эритроцитов с белками непораженных эритро-
цитов. К числу белков, экспрессируемых 𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚, 
вызывающих клеточную адгезию, относятся семейства 
белков PfEMP1, RIFIN, STEVOR. Потенциальными лиган-
дами являются также другие белки, выделяемые плазмоди-
ем на поверхность эритроцита: SURFIN (surface-associated 
interspersed), PfMC-2TM (𝑃.𝑓 𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚 Maurer’s cleft two 
transmembrane), видоизмененный белок полосы 3 [15].

Наиболее хорошо изученным является семейство бел-
ков PfEMP1 (𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚 erythrocyte membrane protein 
1, 𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚 эритроцитарный мембранный белок 1). 
Белки данного семейства являются высокомолекулярными 
соединениями, которые кодируются семейством генов 𝑣𝑎𝑟, 
в состав которого входят около 60 генов. Общая структу-

ра молекулы PfEMP1 выглядит следующим образом: белок 
кодируется 2 экзонами. Экзон 1 кодирует домены, располо-
женные на N-конце белка: N-концевой сегмент (N-terminal 
segment, NTS), перемежающиеся домены - Duffi-binding-
like  (DBL) и cysteine-rich interdomain region (CIDR), транс-
мембранный домен (transmembrane domain, TMD). Участки 
экзона 1 отличаются высокой вариабельностью. Экзоном 
2 кодируется кислотный концевой сегмент (acid terminal 
segment, ATS), расположенный на C-конце белка [20,26]. 
Принципиальная схема строения белка PfEMP1 приведена 
на рис. 2. Единовременно в пораженном эритроците имеет-
ся единственный вариант белка PfEMP1 [33].

На поверхности пораженного эритроцита PfEMP1 рас-
положен на мембранных бугорках, образующихся через 
некоторое время после инвазии. N-концевой участок белка 
обращен наружу, а C-концевой – внутрь эритроцита. По-
средством белков PHIST (plasmodium helical intersperse sub-
telomeric) и KAHRP (knob-associated histidinerich protein) 
C-концевой участок связан с цитоскелетом пораженного 
эритроцита (спектрином, актином, анкирином R и комплек-
сом спектрин-актин-белок полосы 4.1) [21].

PfEMP1 способен связываться с большим количеством 
рецепторов: ICAM-1 (intercellular adhesion molecule-1/CD54, 
молекула межклеточной адгезии-1), CR1, CD36, CD31, ге-
парансульфатом (heparane sulphate, HS), хондроитинсуль-
фатом A (chondroitine sulphate A, CSA) и т.д. В патогенезе 
цербральной малярии наибольшее значение имеет связы-
вание PfEMP1 с рецепторами эндотелия, обеспечивающее 
секвестрацию эритроцитов. Таковыми являются CD36, 
EPCR (endothelial protein C receptor, эндотелиальный рецеп-
тор протеина C), HS, тромбоспондин (thrombospondin, TSP), 
P-селектин и, в особенности, ICAM-1.

Отдельно следует рассматривать связывание PfEMP1 с 
рецептором EPCR, осуществляемое посредством кассеты 
доменов 8 участка CIDR1𝛼. В норме с EPCR связывается 
протеин C, и происходит его активация. Активированный 
протеин C оказывает антикоагулянтное, противовоспали-
тельное, цитопротективное действие. В результате конку-
ренции с PfEMP1 за связывание с EPCR, количество акти-
вированного протеина C уменьшается, происходит адгезия 
пораженных эритроцитов к клеткам эндотелия [28, 29].

Белки семейства PfEMP1 также способствуют розетко-
образованию, связываясь с молекулами CR1 (complement 
receptor 1, рецептор комплемента 1) и с гепарансульфатом на 
поверхности неинвазированных эритроцитов посредством 
домена NTS-DBL1𝛼1. Адгезия посредством гепарансуль-
фата более слабая, и ингибируется гепарином [33]. Также 
возможно связывание пораженных эритроцитов с помощью 
𝛼2-макроглобулинов, находящихся на их поверхности; ад-
гезия усиливается в присутствии молекул иммуноглобулина 
M (IgM) [27].

Секвестрация пораженных эритроцитов препятствует 
их удалению селезенкой, в результате предшествует ро-
зеткообразованию. Возможно одновременное участие од-
ной молекулы PfEMP1 как в секвестрации, так и в розет-
кообразовании, обусловленное, вероятно, одновременным 
связыванием лигандов с доменами NTS-DBL1𝛼 и DBL2𝛾. 
Помимо антигенов семейства PfEMP1, трофозоиты и эри-
троцитарные шизонты 𝑃.𝑓𝑎𝑙𝑐𝑖𝑝𝑎𝑟𝑢𝑚 экспрессируют анти-
гены семейства RIFIN (repetitive interspersed family), спо-
собные участвовать в розеткообразовании. Данные белки 
кодируются вариабельным семейством генов 𝑟𝑖𝑓𝑖𝑛, подраз-
деляющимся на 2 подсемейства: 𝑟𝑖𝑓𝐴 и 𝑟𝑖𝑓𝐵. Аналогичным 
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образом, белки подразделяются на 2 типа, тип A и тип B, 
в зависимости от того, генами какого из подсемейств они 
кодируются. Различия между типами выражается, в част-
ности в локализации белков. Белки RIFIN типа A распо-
ложены на поверхности мембраны эритроцита, куда они 
транспортируются с помощью т.н. пятен Маурера, а также 
на апикальном конце мерозоита. RIFIN типа B присутствует 
в цитоплазме мерозоитов. Белки семейства RIFIN экспрес-
сируются на поверхности пораженного эритроцита одно-
временно с белками семейства PfEMP1. Они связываются 
преимущественно с агглютиногенами группы A, образуя 
крупные розетки. Кроме того, более мелкие розетки образу-
ются ввиду того, что лиганды RIFIN способны связываться 
с эритроцитами группы 0 за счет связывания с гликофори-
ном A, расположенным на поверхности эритроцитов. Белки 
семейства RIFIN типа A, по всей вероятности, служат пре-
пятствием для распознавания находящихся на поверхности 
пораженного эритроцита белков семейства PfEMP1 иммун-
ными клетками [14, 33].

Антигены семейства STEVOR (subtelomeric variable open 
reading frame) расположены на поверхности пораженных 
эритроцитов у основания выпуклостей. Они кодируются 
генами семейства 𝑠𝑡𝑒𝑣𝑜𝑟, насчитывающего 33 гена, так-
же отличающихся высокой вариабельностью. Экспрессия 
STEVOR начинается чуть позже, чем экспрессия PfEMP1 и 
RIFIN, на стадии взрослого трофозоита. Белки данного се-
мейства связываются с гликофорином C на поверхности не-
пораженных эритроцитов, способствуя также розеткообра-
зованию. В отличие от PfEMP1, способного к образованию 
розеток лишь в посткапиллярных венулах, где кровяное 
давление низкое, STEVOR образует более прочные связи. 
Вместе с тем, данный белок приводит к увеличению жест-
кости мембраны эритроцита, вследствие чего изменяются 
реологические свойства крови. Белки семейства STEVOR, 
подобно белкам семейства RIFIN, могут находиться и на по-
верхности мерозоитов. Учитывая время начала экспрессии, 
локализацию и высокую вариабельность, вероятным пред-
назначением белков семейства STEVOR является защита 
мерозоитов от гуморального иммунного ответа [18,23,33].

Таким образом, секвестрация эритроцитов начинается с 
экспрессии антигена PfEMP1 на поверхность пораженных 
эритроцитов, за счет чего происходит их адгезия к клеткам 
эндотелия сосудов; происходит розеткообразование вокруг 
указанных эритроцитов, однако роль PfEMP1 в этом про-
цессе вторична. Одновременно с PfEMP1 на поверхность 
эритроцита экспрессируется RIFIN типа A, а чуть позже – 
STEVOR, усиливающие процесс розеткообразования. В ре-
зультате происходит обструкция сосудов, развивается ише-
мия, гипоперфузия тканей головного мозга, приводящая к 
гипоксии и развивающейся вследствие этого церебральной 
патологии [33].

Кроме того, для церебральной формы малярии также 
характерна адгезия эритроцитов, опосредованная тромбо-
цитами, при которой наблюдается явление аутоагглютина-
ции [16]. Данное явление обусловлено связыванием анти-
генов плазмодия с лигандами CD36, а также P-селектином и 
gC1qR, причем наличие белка CD36 является необходимым 
условием адгезии [16,22,24,30].

Другим значимым патогенетическим фактором цере-
бральной формы малярии является воспалительный им-
мунный ответ, вызванный наличием чужеродных молекул 
на поверхности пораженных эритроцитов и, в небольшой 
степени, находящихся в кровеносном русле мерозоитов. 

Клетки системы врожденного иммунитета, например, ма-
крофаги и дендритные клетки, а также клетки эндотелия и 
фибробласты, содержат на своей поверхности т.н. паттер-
нраспознающие рецепторы (pattern-recognising receptors, 
PRR), в частности, TLR, C-лектины, RIG-подобные и NOD-
подобные рецепторы. В результате воздействия чужерод-
ных патоген-ассоциированных молекулярных паттернов 
(pathogen-associated molecular pattern, PAMP) происходит 
активация PRR, в первую очередь, TLR. Последние акти-
вируют сигнальные пути факторов транскрипции NF- 𝜅B, 
AP-1 и интерфероновых регуляторных факторов, за счет 
чего начинается синтез и экспрессия провоспалительных 
цитокинов: интерферона 𝛾 (IFN𝛾), интерлейкинов IL-6 и 
IL-12, фактора некроза опухолей (tumor necrosis factor, TNF) 
и т.д. [12] Отдельно следует отметить значимость фактора 
некроза опухолей в патогенезе церебральной малярии, по-
скольку его воздействие на эндотелиоциты приводит к по-
вышению экспрессии на поверхности последних молекул 
клеточной адгезии, таких как ICAM-1 и VCAM-1, что при-
водит к усилению секвестрации эритроцитов. При цере-
бральной форме малярии наибольшая экспрессия ICAM-1 
наблюдается в микроциркуляторном русле головного мозга. 
Помимо этого, под действием провоспалительных цитоки-
нов клетки эндотелия способны самостоятельно выделять 
как про-, так и противовоспалительные цитокины, а также 
хемокины. Повышение уровня хемокинов в головном моз-
ге приводит к хемотаксису лейкоцитов (макрофагов, моно-
цитов, нейтрофилов, T лимфоцитов), усиливая воспаление. 
Вновь поступившие в сосуды головного мозга лейкоциты, 
в свою очередь, также продуцируют цитокины и хемоки-
ны. Поскольку при тропической малярии происходит также 
секвестрация лейкоцитов, хемотаксис большого количества 
лейкоцитов приводит не только к усилению воспалительно-
го иммунного ответа, но и к агрегации лейкоцитов в МЦР 
головного мозга.

Вследствие перераспределения белков, образующих плот-
ные контакты (окклюдина, винкулина, zonula occludens-1 
(ZO-1)), под действием цитокина MCP-1/CCL2, вызываю-
щего снижение экспрессии кавеолина-1, происходит раз-
рушение межклеточных соединений и снижение устой-
чивости эндотелия, вызывающее нарушение целостности 
гематоэнцефалического барьера в местах секвестрации по-
раженных эритроцитов. Пораженные эритроциты выделя-
ют везикулы, содержащие микроРНК miR-451a; происходит 
эндоцитоз везикул эндотелиоцитами, также приводящий к 
снижению экспрессии ими кавеолина-1. Сходным образом, 
при воздействии TNF и IFN𝛾 в эндотелиоцитах головного 
мозга повышается количество микроРНК miRNA-155, что 
приводит к снижению количества клаудина-1 в плотных 
контактах и, как следствие, перераспределению белка ZO-1, 
вызывающему повышение проницаемости ГЭБ [19].

В результате нарушения целостности гематоэнцефаличе-
ского барьера происходит попадание цитокинов и продук-
тов жизнедеятельности плазмодия в паренхиму головного 
мозга; активация астроцитов и микроглии, в результате чего 
они начинают экспрессировать хемокины, вызывая хемо-
таксис лейкоцитов к головному мозгу; их дальнейшая сек-
вестрация приводит к воспалению. Одновременно, ввиду 
повреждения гематоэнцефалического барьера происходит 
излитие жидкости из сосудов в внеклеточное пространство 
головного мозга, приводящее к его вазогенному отеку, по-
явлению геморрагий и очаговых некрозов; образуются т.н. 
гранулемы Дюрка [6]. Кроме того, активированные клетки 
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микроглии выделяют лиганд FasL, который, связываясь с 
экспрессируемым на поверхности активированных астро-
цитов белком Fas, может приводить к повреждению астро-
цитов и, как следствие, нарушению функционирования 
нейронов, влекущему за собой тяжелые неврологические 
проявления церебральной формы малярии [19].
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SUMMARY

SEVERE FORMS OF TROPICAL MALARIA: MOLECU-
LAR GENETIC FEATURES OF THE COURSE OF THE 
INFECTION (REVIEW)

Fokina N., Chebyshev N., Gorozhanina E., Bogomolov D., 
Grinev A.

Sechenov First Moscow State Medical University, Russia

The article overviews some issues of the severe course of 
tropical malaria. In addition to the analysis of the ongoing situ-
ation with malaria in Russia, a general clinical picture of the 
severe course of tropical malaria is discussed. The main part of 
the overview includes a detailed analysis of current data on the 
molecular genetic aspects of the erythrocytes’ adhesion in the 
case of tropical malaria. The main elements involved in the pro-
cess of binding red blood cells and, as a result, in the process of 
their adhesion to other cells of the human body were considered 
in detail. Data were studied and summarized not only on protein 
interactions between an infected red cell and its cellular envi-
ronment, but also on the genetic characteristics of the parasite 
leading to similar molecular-biological processes. In addition 
to the study of protein PfEMP1 role which is nowadays well-
considered in the literature, the most up-to-date but less reported 
data on erythrocyte adhesion proteins STEVOR and RIFIN were 
also included. The team of authors hopes that this publication 
will help to get a deeper insight into the problem of erythrocyte 
adhesion in the course of complicated malaria infection forms 
and to summarize some of the available data on this issue. 

Keywords: malaria, tropical malaria, P. falciparum, red blood 
cell adhesion.

РЕЗЮМЕ

МОЛЕКУЛЯРНО-ГЕНЕТИЧЕСКИЕ ОСОБЕННОСТИ 
ТЕЧЕНИЯ ТЯЖЕЛЫХ ФОРМ ТРОПИЧЕСКОЙ МА-
ЛЯРИИ (ОБЗОР)

Фокина Н.Ю., Чебышев Н.В., Горожанина Е.С., 
Богомолов Д.В., Гринев А.Б.

Федеральное государственное автономное образовательное 
учреждение Первый московский государственный медицин-
ский университет им. И.М. Сеченова», Москва, Россия 

В статье представлен обзор современных данных по про-
блематике осложненного течения тропической малярии. 
Помимо актуальных данных по заболеваемости малярией 
в России, представлена общая клиническая картина ос-
ложнений тропической малярии. Основная часть работы 
содержит анализ актуальных данных по молекулярно-ге-

нетическим особенностям адгезии эритроцитов в течении 
тропической малярии. Подробно рассмотрены основные 
элементы, вовлеченные в процесс связывания эритроцитов 
и, как следствие, их адгезии к другим клеткам организма 
человека. Изучены и обобщены данные не только о бел-
ковых взаимодействиях между инфицированным эри-
троцитом и его клеточным окружением, но и генети-
ческие особенности паразита, приводящие к подобным 
молекулярно-биологическим процессам. Помимо роли 
белка PfEMP1 в патогенезисе тропической малярии., 
изучены современные данные о таких белках эритро-
цитарной адгезии как STEVOR и RIFIN, роли которых 
уделено недостаточно внимания. Авторский коллектив 
надеется, что данная публикация поможет более полно 
взглянуть на проблему эритроцитарной адгезии в про-
цессе протекания осложненных форм малярийной ин-
фекции и обобщить некоторые имеющиеся данные по 
указанной проблематике.

reziume

tropikuli malariis mZime formebis mimdinareo-
bis molekulur-genetikuri Taviseburebebi (mi-
moxilva)

n. fokina, n. CebiSevi, e.goroJanina, d. bogomolovi, 
a. grinevi

moskovis i.seCenovis sax. pirveli saxelmwifo sa-
medicino universiteti, ruseTis federacia

statiaSi warmoadgenilia Tanamedrove monace-
mebis mimoxilva tropikuli malariis garTuleb-
uli mimdinareobis problematikasTan dakavSire-
biT.  ruseTSi malariiT avadobis aqtualuri 
monacemebis garda, warmoadgenilia tropikuli 
malariis garTulebebis klinikuri suraTi. naS-
romis ZiriTadi nawili moicavs Trombocitebis 
adheziis molekulur-genetikuri Taviseburebebis 
aqtualuri monacemebis analizs tropikuli ma-
lariis mimdinareobisas. dawvrilebiTaa ganxi-
luli eriTrocitebis dakavSirebis procesSi 
CarTuli ZiriTadi elementebi da, rogorc Sedegi, 
maTi adhezia adamianis organizmis sxva ujre-
debTan. Seswavlili da ganzogadebulia monace-
mebi aramarto cilovani urTierTqmedebebis Ses-
axeb inficirebul eriTrocitsa da mis ujredul 
garemocvas Soris, aramed parazitis genetikuri 
Taviseburebebic, romelic amgvar molekulur-bi-
ologiur procesebs iwvevs. tropikuli malariis 
piTogenezisSi PfEMP1 cilis rolis garda, Ses-
wavlilia monacemebi eriTrocituli adheziis 
gamomwvevi cilebis – STEVOR- da RIFIN-is Sesaxeb, 
romelTa rols arasakmarisi yuradReba eqceva. 
avtorTa koleqtivi imedovnebs, rom winamdebare 
publikacia xels Seuwyobs erTrocituli adhe-
ziis problemis ufro srulad danaxvas malari-
uli infeqciis garTulebuli formebis mimdin-
areobisas da am problemis irgvliv arsebuli 
monacemebis ganzogadebas.
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IMPORTED TROPICAL MALARIA (CASE REPORT)

Andreychyn M., Kopcha V., Ishchuk I., Iosyk Ia.

I. Horbachevsky Ternopil National Medical University, Ukraine

Malaria is a parasitic disease. It is one of blood infections caused 
by malaria plasmodia. The disease is transmitted to a human by a 
bite of a female mosquito of Anopheles genus. A cyclic course fol-
lowed by episodic attacks of fever and periods of epirexia, enlarge-
ment of liver and/or spleen, anaemia, sometimes severe disorders 
of the nervous system, kidneys and other organs, as well as the ten-
dency towards relapses are characteristic features of it.

In 2017, 219 million people suffered from this disease world-
wide, more than 3 million died [1,11]. According to the WHO, as 
a result of implementation of global malaria prevention programs 
in 2013, global mortality rates have decreased by 47% compare to 
2000, and by 54% in Africa [2]. The children under 5 years of age 
are the risk group of the disease and death from it [3].

According to the WHO experts, about half of the world popula-
tion (3.2 billion) is at risk of this dangerous invasion at present [4]. 
In 2015, 214 million cases of malaria caused by five established 
pathogens were registered: Plasmodium vivax that causes three-day 
malaria, P. ovale – ovale malaria, P. malariae – four-day malaria, 
P. falciparum – tropical malaria and P. knowlesi – knowlesi malaria 
[5]. Most of the sick (89%) are indigenous people of Africa [6]. In 
the USSR there were three major outbreaks of the disease (1923-
1924, 1934-1935, and 1944-1945); since 1964 only random cases 
of malaria have been registered [7].

Local malaria transmission in Ukraine has not been regis-
tered since 1956, however, every year some imported cases oc-
cur, mainly in foreigners, who come to study from the countries 
affected by this disease: Angola, Ethiopia, Egypt, Zimbabwe, 
Cameroon, Kenya, Namibia, Mozambique, Sudan (Africa); 
Brazil, Haiti, Jamaica, Mexico, the Dominican Republic (Cen-
tral and South America); Afghanistan, Vietnam, India, China, 
Malaysia, Thailand (Asia) [8, 9]. In 2017, 45 cases of malaria 
were imported to Ukraine: 36 (80%) of them were caused by 
P.  falciparum. Three patients with tropical malaria died. Be-
sides, 3 cases of ovale malaria, three-day malaria, as well as 
malaria caused by several pathogens were reported. 28 Ukrai-
nian citizens (62%) and 17 foreigners (38%) suffered. Most 
cases (60%) happened in the season of possible transmission of 
the pathogen (April-October 2017). The areas at risk were Kyiv 
(10 cases (22%)), Kharkiv (9 cases (20%)) and Odesa (8 cases 
(18%)) regions, as well as in previous years. Most of the infec-
tions are imported from Africa: 39 cases (87%) from 13 African 
countries, the other – from South Asia and America [10].

In 2018, 4 cases of malaria were registered in Ternopil region. 
Unfortunately, in Ukraine, there are no medications necessary 
for treatment of malaria.

A case of imported tropical malaria in a pregnant woman has 
been registered. 

The clinical case is presented: A Patient A., 24 years old, a 
citizen of Nigeria. First pregnancy, 32 weeks. The patient was 
admitted to the hospital on September 13, 2018 into the First De-
partment of Obstetrics of the Municipal Noncommercial Enter-
prise “Ternopil City Municipal Hospital No.2” with complaints 
of high temperature up to 37.4 °C, cold, epigastric and lower 
abdominal pain.

According to epidemiological anamnesis, she was treated for 
malaria in her native country in 2017. She arrived to Ukraine 
on August 31, 2018. The patient stated that she had received a 

course of antimalarial drugs before leaving the country; she did 
not remember their title.

On September 10, 2018, she applied to the Department of 
Infectious Diseases of Ternopil City Emergency Hospital with 
complaints of lower abdominal aching pain. She stated that it 
was associated with eating beans the day before. During the ex-
amination by an infectious disease specialist and a surgeon, a 
body temperature was 36.1 °C, a tonic muscle tension of anterior 
abdominal wall with muscular guarding, and doubtful symp-
toms of peritoneal irritation were present that caused assump-
tion of appendicitis.

By agreement with the head obstetrician-gynaecologist of the re-
gion, the patient was taken to the Regional Perinatal Centre by an 
ambulance; she was accompanied by a paramedic and a doctor; the 
patient stayed in the hospital only for 1 day, because she got better 
and left the medical facility at her reasonable discretion.

On September 13, 2018, epigastric and lower abdominal pain, 
cold, high body temperature up to 37.4 °C were present. At the 
time of examination, the patient’s state was of moderate sever-
ity. She was anxious. No skin changes were evidenced. Mucous 
membrane of oropharyngeal cavity was pink. Peripheral lymph 
nodes were not enlarged. Body temperature was 38.1 °С. Heart 
rate was rhythmic, tones were muffled. Pulse was 118/min; 
pulse strength and effort were satisfactory. Blood pressure was 
110/70 mm Hg. The lungs: vesicular breathing with a rigid tinge, 
no wheezing was heard. Respiratory rate was 33/min, SpO2 – 
97.0%. Increased volume of abdomen was evidenced because of 
pregnancy; it was sensitive to palpation in the region of epigas-
trium. Pasternatsky symptom was poorly positive, more to the 
left. Intestinal habits were in norm.

Obstetric examination. The uterine tonus was in norm. The 
presentation of the foetus was polar; the head was above the 
pelvic inlet. Amniotic fluid was not broken. Foetal heartbeat 
was clear, rhythmic; heart rate was 140/min. No oedema was 
evidenced.

Total blood count (September 14, 2018): erythrocytes 2.32 
T/L, haemoglobin 71 g/L platelet count 198 G/L, ESR 65 mm/
hour, leucocytosis with left deviation. Biochemical blood tests 
proved increased levels of creatinine 172.1  μmol/L and urea 
14.5 mmol/L. On the ultrasound the liver and spleen were not 
enlarged; the signs of hydronephrosis on the right, salt diathesis, 
signs of oligoamnios were present.

In the evening at 8:30 p.m. the patient’s state worsened. The 
patient complained of more severe pain in the epigastrium, gen-
eral weakness. They were dull, answered to the question unclear-
ly. Body temperature rose up to 38.6 °С. The heart activity was 
tachyaritmic, the tones were suddenly  muffled. Pulse was 132/min, 
pulse strength and effort were poor. Blood pressure was 80/40 mm 
Hg. The laboratory parameters worsened: erythrocytes 2.15 T/L, 
haemoglobin 60 g/l, platelet count 190 G/L, ESR 70 mm/hour, vac-
uolation of neutrophils, significant poikilocytosis. On ultrasound, 
the size of the liver increased by 3 cm, of the spleen – by 2 cm. Due 
to the severe state of the patient, at 23:30 p.m. she was transferred 
to the intensive care unit.

The patient was examined by a duty surgeon, who denied 
acute surgical pathology. Taking into account epidemiological 
anamnesis, temperature response, laboratory tests and ultra-
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sound examination, an infectious disease specialist was called 
for consultation. The doctor suspected malaria and referred the 
patient for some immediate examinations.

After medical consultations of anaesthetists, obstetricians, 
gynaecologists, infectiologists and surgeons, a preliminary diag-
nosis was established: first pregnancy, 31-32 weeks. Gestational 
pyelonephritis. Right hydronephrosis. Salt diathesis. Moderate 
anaemia in pregnancy. Oligoamnios. Placental dysfunction. In-
toxication syndrome of unclear aetiology. Suspicion on malaria.

On September 15, 2018 at 2:00 am the state of the patient 
was severe. She was conscious, but inadequate, confused mental 
state, meaningful contact was difficult. The subicteritiousness of 
sclera was evident. Body temperature was 36.3 °C, pulse 102/
min. Blood pressure was 90/60 mm Hg. Heart tones were sud-
denly weakened. Spontaneous respiration was by an oxygen 
mask. Auscultatory was weakened in the lower parts. SpO2 – 

96.0%. Obstetric examination: enlarged abdominal because of 
pregnancy. The uterine tonus was in norm. Fundal height was 
31 cm, abdominal circumference – 97 cm. The presentation of 
the foetus was polar, cephalic. The heartbeat of the foetus was 
rhythmic, 148/min, muffled. Amniotic fluid was not broken.

The total blood count proved progression of anaemia, the bio-
chemical blood test – hyperbilirubinemia due to direct fraction, 
moderate activity of aminotransferases, development of nitro-
gen bases, the coagulogram – decreased prothrombin index up 
to 85%, increased level of fibrinogen B – (++++), total fibrino-
gen – 5.7 g/l. Additional abdominal ultrasound confirmed in-
creased sizes of the liver by 3.5 cm, and the spleen by 3 cm. The 
microscopy of thick-blood film revealed a malarial plasmodium 
(an immature ring-shaped schizont). P. falciparum was found in 
the blood smear. The level of parasitemia was 240 (++) in 1 ml 
of blood (Figs. 1-3).

Fig. 1. P.falciparum, thick-blood film: numerous ring-shaped 
parasite forms 

Fig. 2. P. falciparum, thin smear: trophozoites of all ages

Fig. 3. P. falciparum, thick-blood film: numerous ring-shaped parasite forms and trophozoites of all ages

The diagnosis was clarified: tropical malaria (epidemiologi-
cally, clinically, and laboratorially). Malaria coma (September 
15, 2019), the subcompensation stage. Severe haemolytic anae-
mia. Acute hepatorenal insufficiency. First pregnancy, 31-32 
weeks. Placental dysfunction. Oligoamnios.

Taking into account a high risk of haemorrhagic complica-
tions, despite the severe state of the patient, delivery was re-
fused. Dynamic monitoring of the foetal state (cardiotocography 

2 times a day) was assigned. In the absence of the necessary 
etiotropic antimalarial drugs for parenteral administration, Am-
atem Forte (Artemether 80 mg + Lumefantrine 480 mg) was 
prescribed: 1 tablet every 8 hours on the 1st day, then 1 tablet 
twice a day. The patient prudently brought the drug from Ni-
geria. Additionally, 600 mg of dalacin was administered intra-
venously twice a day. Taking into account severe anaemia, the 
patient underwent transfusion of erythrocyte mass B (III) Rh (-), 
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510 ml. The infusion was conducted according to diuresis and 
haematocrit parameters in the volume of 3,000 ml in the ratio of 
crystalloids: colloids 2:1. Some symptomatic agents were pre-
scribed situationally.

The parasitic load was regularly monitored quantitatively 
twice a day.

On the background of the intensive therapy, the state of the 
patient improved significantly the next day. As of September 16, 
2018 at 9:00 am, her state was moderately severe. Only malaise 
was present. The patient was active, adequate in communica-
tion. Skin was of normal colour. Marginal scleral icterus was 
evidenced. The tongue was wet, densely covered with white 
fur. Body temperature was 36.70С. Respiratory rate was 18/min, 
pulse – 72/min. Blood pressure was 120/65 mm Hg. Vesicular 
breathing of the lungs. Increased volume of abdomen was evi-
denced because of pregnancy. The liver protruded below the 
costal margin by 1.5-2 cm, the spleen - by 2 cm (instrumentally). 
The Pasternatsky symptom was negative to both sides. Diuresis 
was sufficient. Faeces were formed, once a day, with no patho-
logical admixtures.

Laboratorially (September 18, 2018): moderate anaemia, the 
rates of bilirubin, creatinine, urea were nearly in norm. The mi-
croscopy revealed that the level of parasitemia was only 2-3 
plasmodia in 1 μl of blood.

Because of the improvement of the patient’s state, she was 
transferred to the Second Department of Obstetrics of Ternopil 
City Hospital No. 2 for further treatment. The effectiveness of 
the antimalarial treatment was confirmed by the regression of 
clinical signs of the disease and parasitoscopically: on Septem-
ber 19, 2018 no malarial plasmodia were found in the native 
blood. The state of the patient improved significantly, so she 
was discharged from the hospital, her state was satisfactory. The 
patient was referred under medical supervision of an infectiolo-
gists and obstetrician-gynaecologist. Childbirths took place as 
expected, on time; a healthy, full-term infant was born.

Tropical malaria is the most severe of all types of this disease. 
The incubation period is 8-16 days. Then, in some of non-im-
mune persons some prodromes are present which last from sev-
eral hours to 1-2 days: malaise, weakness, tiredness, body pain, 
myalgia and arthralgia, headache. In most patients, tropical ma-
laria starts acutely, without any premonitory symptoms and with 
a body temperature up to 38-390C. The presence of several main 
genii of P. falciparum in the infected organism with different 
end-time cycles of erythrocytic schizogony is clinically mani-
fested in the irregular periodicity of fever paroxysms or their 
absence. Usually, the attack begins with a fever that lasts from 
30 minutes to 1 hour. In this period, the skin is pale, cold, often 
with dermal reflex. Algid coincide in time with a rise of body 
temperature up to 38-39 °C. High body temperature, the second 
phase of paroxysm, takes place after algid. Patients experience 
a feeling of warmth, sometimes heat. The skin is hot, the face 
is hyperaemic. This phase lasts about 12 hours, after it the pa-
tient sweats profusely. In cases of cyclic infectious process, the 
body temperature falls to normal and subnormal rates and in 1-2 
hours rises again. Sometimes tropical malaria begins with nau-
sea, vomiting, diarrhoea. Catarrhal symptoms may take place in 
upper respiratory tract: cough, runny nose, sore throat. At the 
later stage a herpetic rash on the lips and  nose alae is present. At 
the acute stage hyperaemia of conjunctiva is significant, which 
in cases of the severe degree of the disease may be accompanied 
by petechial or subconjunctival haemorrhages. In the midst of 
malaria, algid is weaker than in the early period of the disease, 
its duration is only 15-30 minutes. Fever lasts around the clock, 

epirexyzes are rarely registered. In cases of mild course of the 
disease, the body temperature rises up to 38.50C, the duration of 
fever is 3-4 days; in cases of a moderate disease, respectively, 
up to 39-39.50C and 6-7 days. In cases of severe malaria the 
rise of body temperature up to 400C and more with the dura-
tion for 8 days or more is typical. In cases of tropical malaria, 
some paroxysms (in fact, the layers of several paroxysms) 
last 30-40 hours. The wrong type of temperature curve pre-
dominates; the remitting one – rarely, occasionally the inter-
mittent and constant types.

The enlargement of liver and spleen is usually evidenced on 
the 3rd day of the illness, however, splenomegaly can be revealed 
only percutaneously, its clear palpation is possible only on the 
5-6th day. On abdominal ultrasound, the increased sizes of liver 
and spleen are evident already on the 2nd-3rd day after the on-
set of the clinical manifestations of tropical malaria. Pigment 
metabolism disorders are present only in the patients with se-
vere and moderate (more rarely) degree of the disease. More 
than three-time increase of serum aminotransferase activity is 
regarded as an indicator for unfavourable prognosis. Metabolic 
disorders comprise changes in haemostasis and hypoglycaemia.

Cardiac and vascular disorders are functional: tachycardia, 
muffled heart tones, hypotension. Occasionally, a transient sys-
tolic murmur at the top of heart is heard. In cases of severe de-
gree of the disease the changes in the ECG are present in the 
form of deformation of the ending part of ventricular complex: 
flattening and inverse configuration of the T wave, reducing of 
ST segment. At the same time, the voltage of the waves R in 
the standard leads reduces. In the patients with cerebral form, 
the changes of the P wave are of the P-pulmonale type. Often, 
disorders of the central nervous system associated with high fe-
ver and intoxication are present. Patients complain of headache, 
often with vomiting, meningitis, convulsions, drowsiness, and 
sometimes confused mental state. Haemolytic anaemia and leu-
kopenia are typical signs of moderate to severe malaria, as well 
as eosinopenia and neutropenia, relative lymphocytosis in the 
leukocyte formula. In cases of a severe degree of the disease, 
neutrophilic leukocytosis is often evidenced; ESR is significant-
ly increased at all times. Thrombocytopenia and transient fever 
albuminuria are typical [1-5].

Relapses of tropical malaria are associated with either inad-
equate etiotropic treatment, or resistance of P. falciparum to 	
chemotherapeutic agents used. This malaria with a favourable 
outcome lasts no more than 2 weeks. In the absence of etiotropic 
therapy, relapses take place in 7-10 days.

Pregnancy is an established risk factor for tropical malaria. 
This is associated with a higher morbidity of pregnant wom-
en, severe course, risk to the health and life of a child, limited 
therapeutic arsenal. Tropical malaria in children under 5 years 
of age is a potentially lethal disease; in cases of it there are no 
significant clinical symptoms – malaria paroxysm. At the same 
time, almost always seizures, vomiting, diarrhoea, abdominal 
pain with a rapid worsening of the child’s state are evidenced. 
Seizures and other cerebral symptoms do not necessarily point 
to development of cerebral malaria. They are often the symp-
toms of neurotoxicosis. Parasitemia in small children is usually 
significant: P. falciparum can affect up to 20% of erythrocytes. 
The disease can rapidly have a severe course and fatal outcome 
in a child.

The diagnosis is confirmed by means of microscopy of a thick-
blood film and blood smear with colouring by the Romanovsky-
Gimz method. The microscopy defines the massivity of invasion 
(the number of parasites in 1 μl of blood), that is easier to reveal 
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in a thick-blood film, as well as the type of plasmodium. In the 
case of a negative result of microscopic examination, the diag-
nosis of malaria cannot be immediately discarded, because the 
study should be conducted many times. The level of parasitemia 
allows defining disease severity, effectiveness of treatment, as 
well as making prognosis. The WHO recommends the level of 
parasitemia to be determined by the results of a survey of 100 
fields of vision of a thick-blood film [1,11].

The resistance of P. falciparum to chloroquine is widespread 
in most of the world (except for Central America to the west of 
the Panama Canal, Haiti and the Dominican Republic, as well as 
some parts of the Middle East).

The WHO and the CDC (Centres for Disease Control and 
Prevention) recommend first of all a combination of artemisinin 
three-day therapy together with artemeter/lumefantrine [12]. It 
is evidenced that in the endemic regions, such a course is safe 
and quite effective in cases of uncomplicated malaria, as well 
as in the malaria nonimmune travellers [13]. However, in many 
countries, these drugs are not licensed or not available.

The American Centre for Disease Control and Prevention 
(CDC) recommends taking armetamer/lumefantrine or ato-
vaquone/proguanil for 3 days, quinine in combination with 
doxycycline, tetracycline or clindamycin may be used as an al-
ternative, although the advantage is offered to doxycycline or 
tetracycline. This is primarily due to the fact that more infor-
mation about these drugs is available. However, doxycycline or 
tetracycline is contraindicated in pregnant women and children 
under 8 years of age. Mefloquine is one more alternative medica-
tion. The treatment with mefloquine should be prescribed only if 
other derivatives are unavailable due to the increased frequency 
of adverse reactions and concerns about possible psycho-neuro-
logical complications. The course of treatment with quinine lasts 
7 days for invasions acquired in South-East Asia, and within 3 
days for other regions [4].

Conclusions. Thus, in the presence of an appropriate epide-
miological anamnesis, the patients with fever of unknown gen-
esis should first of all be examined for malaria, the most so-
cially significant tropical disease. It is necessary to define the 
type of malarial plasmodium by repeated blood parasitoscopy 
by a thick-blood film and blood smear coloured by Gimza-Ro-
manovsky method. Doctors’ vigilance against malaria allows 
preventing complicated forms and late relapses of this malignant 
invasion. The countries free of malaria can also face this prob-
lem and therefore they should be ready to diagnose and treat this 
disease effectively. The infectious diseases hospitals of Ukraine 
should be supplied with antimalarial drugs.
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SUMMARY

IMPORTED TROPICAL MALARIA (CASE REPORT)

Andreychyn M., Kopcha V., Ishchuk I., Iosyk Ia.

I. Horbachevsky Ternopil National Medical University, Ukraine

Malaria is a parasitic disease. It is one of blood infections 
caused by malaria plasmodia. The disease is transmitted to a hu-
man by a bite of a female mosquito of Anopheles genus. Local 
malaria transmission in Ukraine has not been registered since 
1956, however, every year some imported cases occur. In 2017, 
45 cases of malaria were imported to Ukraine: 80% of them 
were caused by P. falciparum.

The aim of the research is to present a case of imported tropi-
cal malaria in a pregnant woman with the development of ma-
laria coma. An unusual course of the illness made diagnoses dif-
ficult due to partial immunity of the patient caused by multiple 
previous invasions of malaria plasmodia. The diagnosis was 
confirmed by blood microscopy. A literature on epidemiology, 
clinical findings and current tropical malaria course has been 
scanned as well.

In the presence of an appropriate epidemiological anamnesis, 
the patients with fever of unknown genesis should first of all 
be examined for malaria, the most socially significant tropical 
disease. It is necessary to define the type of malarial plasmo-
dium by repeated blood parasitoscopy by a thick-blood film and 
blood smear coloured by Gimza-Romanovsky method. Doctors’ 
vigilance against malaria allows preventing complicated forms 
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and late relapses of this malignant invasion. The countries free 
of malaria can also face this problem and therefore they should 
be ready to diagnose and treat this disease effectively. The in-
fectious diseases hospitals of Ukraine should be supplied with 
antimalarial drugs.

Keywords: tropical malaria, malaria coma, pregnancy.

РЕЗЮМЕ

ЗАВОЗНАЯ ТРОПИЧЕСКАЯ МАЛЯРИЯ (СЛУЧАЙ ИЗ 
ПРАКТИКИ)

Андрейчин М.А., Копча В.С., Ищук И.С., Йосик Я.И.

Государственное высшее учебное заведение «Тернополь-
ский национальный медицинский университет им. И.Я. 
Горбачевского Министерства здравоохранения Украины», 
Украина

Малярия является паразитарной болезнью крови, вызван-
ной малярийным плазмодием. Болезнь передается челове-
ку от укуса самки комара рода Anopheles. Местная переда-
ча малярии в Украине не регистрируется с 1956 г., однако 
каждый год происходит несколько завозных случаев. Так, 
в 2017 г. в Украине зарегистрировано 45 случаев завозной 
малярии, 80% из них вызваны P. falciparum.

Цель исследования – описание случая завозной тропиче-
ской малярии у беременной женщины с развитием малярий-
ной комы. 

Диагностику затрудняло нетипичное течение болезни, 
вызванное частичной иммунностью пациентки, обуслов-
ленной неоднократными предварительными инвазиями ма-
лярийного плазмодия. Диагноз подтвержден микроскопией 
крови. 

Представлен обзор литературы по эпидемиологии, кли-
нике и современному течению тропической малярии. При 
наличии соответствующего эпидемиологического анамнеза 
больные лихорадкой неясного генеза, прежде всего, должны 
обследоваться на предмет наиболее социально значимой 
тропической болезни – малярии. Обязательным является 
установление вида малярийного плазмодия путем много-
кратной паразитоскопии крови методами толстой капли 
и тонкого мазка, окрашенными по Гимза-Романовскому. 
Соответствующая настороженность врачей относительно 

малярии позволит избежать осложненных форм и отда-
ленных рецидивов этой опасной инвазии. Страны, сво-
бодные от малярии, могут столкнуться с этой проблемой 
и поэтому должны быть готовы к диагностике и лечению 
этой болезни. В инфекционных стационарах Украины 
целесообразно иметь запас противомалярийных препара-
тов.

reziume

Semotanili tropikuli malaria (SemTxveva praq-
tikidan)

m.andreiCini,  v.kopCa,  i.isCuki, ia.iosiki

ternopilis i.gorbaCevskis sax. erovnuli samedi-
cino universiteti, ukraina

kvlevis mizans warmoadgenda malariis komis 
mqone fexmZime qalSi Semotanili tropikuli 
malaris SemTxvevis aRwera. diagnostikas ar-
Tulebda pacientis nawilobrivi imunurobiT 
gamowveuli daavadebis aratipiuri mimdinareo-
ba, risi mizezic iyo malariis plazmodiumiT 
araerTjeradi winaswari invazia. diagnozi dada-
sturda sisxlis mikroskopirebiT. 
literaturis mimoxilvaSi warmodgenilia 

tropikuli malariis epidemiologia, klinika 
da mimdinareoba. ucnobi etiologiis cxelebis 
mqone pacientebi, romelTac aqvT Sesabamisi epi-
demiologiuri anamnezi, gamokvleuli unda iyvnen 
socialuri mniSvnelobis tropikul daavadebaze 
- malariaze. aucilebelia malariis plazmodiu-
mis saxis dadgena, rac xdeba sisxlis msxvili 
wveTisa da Txeli nacxis meTodebiT mravaljera-
di parazitoskopiiT, gimza-romanovskis wesiT 
SeRebviT. malariasTan dakavSirebiT eqimTa si-
frTxile Tavidan agvacilebs am saSiSi invaziis 
garTulebul formebsa da Soreul recidivebs. 
aseTi problemis winaSe SesaZloa dadgnen ma-
lariisgan Tavisufali qveynebi da amitom, isini 
mzad unda iyvnen am daavadebis sadiagnostikod 
da samkurnalod. mizanSewonilia, rom ukrainis 
infeqciur stacionarebSi iyos malariis sawi-
naaRmdego preparatebis maragi. 

КОМПЛЕКСНОЕ ИЗУЧЕНИЕ БИОЛОГИЧЕСКОГО ДЕЙСТВИЯ 
ИНГАЛЯЦИЙ РАДОНОВОЙ ВОДОЙ ЦХАЛТУБО

Николаишвили М.И., Зурабашвили Д.З., Муселиани Т.А., Джикия Г.А., Парулава Г.К.

Центр экспериментальной биомедицины им. Н. Бериташвили; Тбилисский государственный университет 
им. И. Джавахишвили; Грузинский государственный учебный университет физического воспитания и спорта, Грузия

 
В настоящее время особенно актуальной [6,10] является 

борьба с антропологическими последствиями воздействия 
электромагнитного (ЭМП) загрязнения окружающей сре-
ды, которое в форме коммуникационных и сетевых частот 
особенно доминирует в жилых и рабоче-производственных 

помещениях. Согласно современным представлениям [2,7], 
длительное нахождение в этом поле вызывает значительные 
изменения в крови и моче. Среди мультиорганных эффек-
тов, связанных с воздействием ЭМП, особое место занима-
ют нейротропное и психотропное воздействия (минималь-
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ная дисфункция ЦНС), поскольку нервная система, наряду 
с гемопоетической и эндокринной системами особенно чув-
ствительна к воздействию ЭМП. Указанные изменения тре-
буют строгой профилактической коррекции. Пути лечебно-
профилактической коррекции, несмотря на незначительную 
выраженность, в настоящее время активно исследуются как 
в биологическом, так и клиническом аспектах [4]. Исходя 
из изложенного, особую актуальность приобретают лечеб-
но-реабилитационные мероприятия немедикаментозного 
характера, в частности бальнеотерапия, которая является 
существенной альтернативой побочных эффектов лекар-
ственного воздействия [9]. 

Хорошо известны и пользуются широкой популярностью 
радонсодержащие воды Цхалтубо, которым посвящено 
множество исследований медико-биологического характе-
ра. Процедуры общего воздействия на организм пациентов, 
целиком погруженных в ванны, достаточно хорошо иссле-
дованы [3]. Результаты локального применения радоновых 
вод (различные формы промываний, полоскание полости 
рта, ингаляции) по сей день недостаточно изучены. Одной 
из немногих работ является статья Nikolaishvili M. et al [8] 
о положительной роли локального воздействия на ротовую 
полость (оральное полоскание) радоновых вод Цхалтубо 
при периодонтитах, возможности блокады их первичных 
форм, об оптимизации минерализации периодонта и норма-
лизации его кровоснабжения. 

Локальное воздействие вдыхаемой в открытом простран-
стве воздушной фазы радонсодержащей воды Цхалтубо прак-
тически не исследованы и требуют дальнейших клинико-лабо-
раторных наблюдений. Актуальность подобных исследований 
особенно высока [1], так как в открытом пространстве, при 
температуре протекающей воды 36-370С, упругость насыще-
ния ее водяного пара составляет почти 32,8 мл. ртутного стол-
ба, что достаточно для успешной альфатерапии [5]. Однако, 
такие данные в научной литературе не обнаружены. 

Целью исследования явилось определить характер 
действия ингаляции радоновой водой Цхалтубо на сома-
то-вегетативные жалобы пациентов, более десяти лет на-
ходившихся в зоне воздействия электромагнитного поля 
коммуникационной и сетевой частот, а также композицию 
биогенных аминов и свободных аминокислот плазмы крови 
до и после алфатерапии. 

Материал и методы. Наблюдаемый контингент состоял 
из 25 женщин (средний возраст 32 года), постоянно нахо-
дившихся (служебные обстоятельства, семейные привычки) 
в течении более 10 лет в зоне ЭМП коммуникационной и 
сетевой частот. Несмотря на отсутствие органических на-
рушений (данные анамнеза) в течение последних 2-3 лет 
пациенты жаловались на постоянное присутствие диффе-
ренцированных форм повышенной раздражительности, 
рекуррентные депрессивные эпизоды легкой степени, часто 
переходящие в необоснованную усталость, локальные и об-
щие головные боли, сонливость с нарушениями режима сна. 
Так как эта симптоматика носила минимально выраженный 
характер, была непостоянна и не вызывала озабоченности, 
указанные расстройства не соответствовали группе F-45 
(МКБ-10) и, согласно современным представлениям, явля-
лись следствием воздействия ЭМП коммуникационной ча-
стоты [5,7]. 

В сидячем положении, на расстоянии 50,0 см от края 
бассейна и 100,0 см над протекающей водой, проводилась 
10-минутная ингаляция воздушной фазы радонсодержащего 
(37,0 Bq/m3) источника. Учитывая, что в открытой воздуш-

ной системе смешивание воздушной фазы в легких длится 
около 3 минут (индекс эффективности 62-98%, упругость 
насыщения 32,8 мн.ртут.столба) 10-минутная ингаляция 
вполне достаточна для альфатерапии при количестве дыха-
тельных движении 16-18 в минуту и дыхательном объеме 
500,0 мл. Общая радиационная доза не определялась, она 
была значительно ниже допустимых предельно допустимых 
концентраций. Проведено 10 процедур.

Количественный анализ свободных аминокислот плазмы 
крови проведен на автоматическом аминокислотном анали-
заторе ААА-339 (Чехословакия), бета-эндорфинов - радио-
иммунным методом (набор Medicor&inc.) катехоламинов 
- ELIZA Kit. Данные представлены в средних стандартных 
отклонениях (SAM) и обработаны в программе SPSS v.16.0. 

Результаты и их обсуждение. Согласно проведенным на-
блюдениям, ингаляция радоновой водой Цхалтубо положи-
тельно воздействует на сомато-вегетативные недомогания 
исследуемого контингента. Уже после пятой ингаляционной 
процедуры жалобы на повышенную раздражительность, а 
также локальные и общие головные боли исчезали. Частота 
рекуррентных депрессивных эпизодов после восьмой инга-
ляционной процедуры немного снизилась, а после десятой 
- полностью пропала. На десятой ингаляции контингент не 
жаловался на нарушения режима сна, полностью исчезло 
ощущение сонливости, усталости. Все обследуемые прояв-
ляли положительную эмоциональную активность. 

Клинико-психологический анализ наступивших поло-
жительных изменений, динамики и глубины их развития 
не входили в структуру проводимых исследований, поэто-
му приводятся только данные, связанные с содержанием и 
композицией биогенных аминов и свободных аминокислот 
плазмы крови до и после проведенных ингаляционных про-
цедур. Известно, что указанные компоненты плазмы прямо 
или опосредованно регулируют все основные психо-нерв-
ные процессы: возбуждение и торможение, бодрость и сон-
ливость, агрессию и тревогу, поведение, пямять. 

Режим питания у обследуемых был одинаковым. Характер 
энергетических затрат и потребностей сбалансированного 
питания по А.А. Покровскому (незаменимые, заменимые 
аминокислоты, углеводы, жиры) не исследован. Классифи-
кация свободных аминокислот плазмы проведена по М.Ф. 
Мережинскому и Л.М. Черкасовой [1], согласно свойствам 
радикала R, определяющего их химическую природу. 

Согласно приведённым данным ингаляция радоновой во-
дой влияла на уровень отдельных биогенных аминов плазмы 
по-разному. После десятой ингаляции содержание дофами-
на в плазме пациентов увеличилось до 79,9±36 пг/мл (р<0,01), 
норадреналина - достоверно уменьшилось - 70,2±3,1 пг/
мл, (p<0,001). Уменьшились также показатели уровня 
серотонина - 64,2±2,9 нг/мл, (p<0,001) и эндорфинов - 
9,4±1,2 пмол/л, (p<0,01) плазмы. Они до проведенных 
процедур были достаточно высокими - 86,9±3,2 нг/мл и 
12,7±1,1 пмол/, соответственно (таблица 1). 

Высокий уровень бета-эндорфинов в плазме крови паци-
ентов до проведенных процедур (12,7±1,1 пмоль/л), по всей 
вероятности, является следствием компенсаторного реагиро-
вания на пониженное содержание дофамина (54,8±2,6 пг/мл) 
у пациентов, находившихся длительное время в зоне ЭМП 
коммуникационной и сетевой частот. После альфатерапии 
(десятая ингаляция) содержание дофамина значительно 
возросло (79,9±3,6 пг/мл, p<0,001), а бета-эндорфинов со-
ответственно снизилось (9,4±1,2 пмоль/л). Указанные био-
генные амины принимают значимое участие в вопросах 
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Таблица 1. Усредненные показатели содержания биогенных аминов в плазме крови пациентов до и после ингаляции

До ингаляции После ингаляции

Дофамин Норадреналин Серо-
тонин

β-эндорфины
Пикомоль/л Дофамин Норадреналин Серо-

тонин
β-эндорфины
Пикомоль/л

54,8±2,6 92,4±2,9 86,9±3,2 12,7±1,1 79,9±3,6 70,2±3,1 64,2±2,9 9,4±1,2

Таблица 2. Усредненные показатели содержания свободных аминокислот в плазме крови пациентов 
до и после ингаляции (мг/100 мл плазмы, МКСА)

Аминокислоты  До
ингаляции

 После 
 ингаляции

Амино-
кислоты

 До
ингаляции

 После 
 ингаляции

Гидрофобные – с неполярным радикалом
Аланин
Валин

Лейцин
Изолейцин

6,10 ± 0,08
2,45 ± 0,01
2,88 ± 0,02
1,98 ± 0,01

3,06 ± 0,02
3,89 ± 0,02
3,09 ± 0,01
2,10 ± 0,01

Пролин
Фенилаланин

Триптофан
метионин

1,89 ± 0,02
2,01 ± 0,02
1,20 ± 0,01
0,49 ± 0,01

2,01 ± 0,03
3,40 ± 0,02
2,19 ± 0,02
1,06 ± 0,01

С полярным (незаряженным) радикалом
Глицин
Серин

Тирозин
Треонин
Цистеин

4,08 ± 0,03
1,09 ± 0,02
0,88 ± 0,01
1,40 ± 0,01
1,08 ± 0,01

1,79 ± 0,02
1,20 ± 0,02
1,92 ± 0,01 
2,18 ± 0,01
1,36 ± 0,01

Амид 
глутаминовой 

кислоты 
(глутамин)

Амид 
аспарагиновой 

кислоты 
(аспарагин)

0,56 ± 0,01

0,89 ± 0,01

1,08 ± 0,01

1,48 ± 0,01

Кислые – с отрицательно заряженным радикалом
Аспарагиновая 

кислота 0,08 ± 0,01 0,24 ± 0,02 Глутаминовая 
кислота 0,78 ± 0,01  1,27 ± 0,02

Основные – с положительно заряженным радикалом
Лизин

аргинин
2,14 ±0,02
0,82 ± 0,01

4,86 ± 0,03
1,66 ± 0,01

Гистидин 2,92 ± 0,02 1,04 ± 0,02

регуляции уровня ряда гормонов, в частности тестостерона 
и пролактина, поэтому исследование влияния ингаляции 
радоновой водой Цхалтубо на процессы гликолиза клини-
чески перспективны.

Согласно полученным данным, ингаляция радоновой 
водой Цхалтубо значительно повлияла на композицию и 
уровень свободных аминокислот плазмы крови пациентов. 
В зависимости от свойств радикала, определяющего химиче-
скую природу аминокислот, характер воздействия радонсодер-
жащей водой Цхалтубо оказался неодинаковым (таблица 2). 

После проведенной альфатерапии в плазме крови значи-
тельно снизился уровень аланина. Являясь аминокислотой 
с неполярным радикалом, его содержание до проведенной 
ингаляции достигло 6,10±0,08 мг/100 мл, а после ингаляции 
не превышало 3,06±0,02 мг/100 мл (p<0,001). Как заменимая 
моноаминомонокарбоновая аминокислота (ее суточная по-
требность достаточно велика), аланин и его производные со-
ставляют около 60-65% содержащихся в белках аминокислот 
и легко синтезируется в организме. Конкуренция в механизме 
всасывания аналина, как продукта гидролиза не обнаружена. 

Из аминокислот с неполярным радикалом ингаляция 
радоновой водой не изменила содержание в плазме кро-
ви моноаминомонокарбоновой кислоты с гидрофобным 
радикалом – изолейцина. Его уровень как до, так и после 
проведенных процедур оказался достоверно одинаковым, 
1,98±0,01 мг/100 мл и 2,10±0,01 мг/100 мл, соответственно, 
p>0,05. Альфатерапия достоверно не изменила также содер-
жание аминокислоты пролина, Незаменимая аминокислота 
не содержит свободной аминогруппы и обладает неполяр-

ным радикалом: до - 1,89±0,02 мг/100 мл и после - 2,01±0,03 
мг/100 мл проведенной альфатерапии его содержание прак-
тически одинаково (p>0,05). Уровень остальных аминокис-
лот с неполярным радикалом достоверно увеличился. Со-
держание валина и лейцина, как незаменимых аминокислот 
увеличилось до 3,89±0,02 и 3,09±0,01 мг/100 мл. (p<0,01). 
Их суточная потребность для взрослого организма особен-
но велика. Фенилаланин относится к группе незаменимых 
аминокислот и его оптимальный уровень в организме также 
связан с поступлением пищевых продуктов. Его потреб-
ность очень велика и может покрываться также эндогенным 
путем в результате протеолиза некоторых белков. Однако, 
этот процесс минимален. После ингаляционных сеансов 
его уровень в плазме крови значительно возрос (3,40±0,02 
мг/100 мл, p<0,01). В этом отношении необходимо отме-
тить значение превращения фенилаланина в тирозин. Так 
называемое гидроксилирование, которое является фермен-
тативным процессом, катализируемым двумя различными 
энзимами, может осуществляться только в аэробных усло-
виях, т.е. при поступлении достаточного количества арте-
риальной крови. После проведенных ингаляций в плазме 
крови пациентов значительно увеличился уровень незаме-
нимой гетероциклической аминокислоты-триптофана (до 
1,20±0,01, после 2, 19±0,02 мг/100 мл, p<0,01). В обмене 
триптофана наиболее важное значение приобретает биосин-
тез серотонина и образование никотиновой кислоты. Серо-
тонин играет важнейшую роль в высшей нервной деятель-
ности. Другой путь превращения триптофана (образование 
никотиновой кислоты) обычно сбалансирован с экзогенным 
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поступлением никотиновой кислоты из пищевых продук-
тах, в результате чего эндогенное образование никотиновой 
кислоты из триптофана резко меняется. Указанный путь 
схож, с одной стороны, с энергетическим метаболизмом, а 
с другой - окислительно-восстановительными процессами. 
При декарбоксилировании триптофан превращается в фи-
зиологически активное соединение – триптамин, вызываю-
щий повышение кровяного давления. 

Кроме процессов дезаминирования и перезаминирования 
осуществляются также особые превращения, свойственные 
только данным аминокислотам. В этом аспекте значимую 
роль играет метионин, как липотропный фактор, участву-
ющий в процессах переметилирования и синтезирования 
холина. Однако, превращения метионина возможны только 
после его перехода в активное состояние, т.е. получения до-
бавочных количеств сульфатных радикалов, участвующих в 
детоксикационных реакциях. Активирование осуществляется 
специальными ферментными системами печени и АТФ. После 
проведенных ингаляций в плазме крови пациентов особенно 
увеличился уровень метионина (p<0,001) – серусодержащей 
аминокислоты с гидрофобным радикалом, предшественни-
ком – аденозилметионина, универсального донора процессов 
переметилирования, 0,49±0,01 и 1,06±0,01 мг/100 мл, соответ-
ственно. Метианин как исключительно значимая аминокисло-
та является источником добавочного количества сульфатных 
радикалов, участвующих в детоксикационных процессах. В 
условиях снижения интенсивности реакций переметилирова-
ния, обменные превращения метионина смещаются в сторону 
образования метилмеркаптана. 

После ингаляции радоном в группе аминокислот с поляр-
ным (незаряженным) радикалом значительно снизился уро-
вень простейшей по строению аминокислоты – глицина. Явля-
ясь предшественником синтеза ряда биологически активных 
соединений (порфирины, пурины, глутатион, гликоколовая 
кислота, гиппуровая кислота, креатинин) эта моноаминомо-
нокарбоновая аминокислота отличается весьма внушительной 
суточной потребностью. До ингаляции его уровень в плазме 
крови пациентов достигал 4,08±0,03 мг/100 мл, а после про-
веденных процедур не превышал 1,79±0,02 мг/100 мл. разли-
чие достоверно (p<0,001). Не изменилось только содержание 
α–амино–β–оксипропионовой кислоты-серина. Являясь моно-
аминомонокарбоновой кислотой с полярным (незаряженным) 
радикалом, до альфатерапии и после альфатерапии его уровень 
в плазме крови пациентов достоверно не изменился - 1,09±0,02 
и 1,20±0,03 мг/100 мл, соответственно, p>0,05. Его наиболее 
значимым превращением в организме является пировиноград-
ная кислота, играющая важнейшую роль в процессах обмена 
веществ. Присутствуя в большинстве тканей организма она 
служит главным переходным веществом при биосинтезе бел-
ков из углеводов и наоборот. 

Согласно пулученным данным, проведенные ингаляции, 
значительно увеличили уровень отдельных аминокислот 
с полярным (незаряженным) радикалом. До начала проце-
дур, уровень тирозина в плазме крови пациентов не превы-
шал 0,88±0,01 мг/100 мл, а после проведенных процедур 
увеличился до 1,92±0,01 мг/100 мл. Различие достоверно 
(p<0,01). Ароматическая гомоциклическая аминокислота 
является значимым предшественником синтеза гормонов 
щитовидной железы, а также процессов функционирования 
мозгового слоя надпочечников. Метаболизм тирозина свя-
зан с разрывом бензольного кольца и образованием фума-
риновой и ацетоуксусной кислот. Для гидроксилирования 
тирозина в мозговом слое надпочечноков требуется участие 

фенолоксидазы. Производными тирозина являются азотсо-
держащие основные гормоны щитовидной железы: тирок-
син и трийодтироксин, а также вожнейшие гормоны мозгового 
слоя надпочечноков-норадреналин, адреналин. Существует 
мнение о связи между расстройствами высших функции нерв-
ной системы и нарушениями метаболизма тирозина. Важное 
значение имеет образование тирозина из фенилаланина. Уро-
вень треонина также значительно увеличился. До ингаляции 
1,40±0,01 мг/100 мл после ингаляции 2,18±0,01 мг/100 мл. 
Моноаминокарбоновая кислота обычно (p<0,01) распадается 
с образованием глицина и уксусной кислоты. Вместе с этим 
треонин может превращаться в α – кетокислоту.

Уровень серосодержащей аминокислоты цистеина так-
же достоверно увеличился. До проведенных ингаляций он 
не превышал 1,08±0,01 мг/100 мл, а после десятого сеан-
са – 1,36±0,01 мг/100 мл, p<0,01. Содержание амидов глу-
таминовой и аспарагиновой кислот также достоверно воз-
росло, p<0,01: 0,56±0,01 и 1,08±0,01 мг/100 мл (глутамин) и 
0,89±0,01 и 1,48±0,01 мг/100 мл (аспарагин). 

В группе кислых, с отрицательно заряженным радика-
лом аминокислот, достоверно увеличились (p<0,01) уровни 
аспарагиновой и глутаминовой кислот. Аспарагиновая кис-
лота (до ингаляции 0,08±0,01, после ингаляции 0,24±0,02 
мг/100 мл) широко участвует в метаболических процессах. 
Она предшествует синтезу пиримидинов и пуринов. Пре-
вращается в щавелеуксусную кислоту. Глутаминовая кисло-
та (до ингаляции 0,78±0,01, после проведенных ингаляций 
1,27±0,02 мг/100 мл) является предшественником глутатио-
на. В организме существуют высокоактивные соединения, 
катализирующие превращение глутаминовой кислоты в 
α-кетоглутаровую. В группе основных аминокислот с поло-
жительно заряженным радикалом, значительно уменьшился 
уровень гистидина. До проведенных процедур он достигал 
2,92±0,02 мг/100 мл, а после окончания ингаляций не пре-
вышал 1,04±0,02 мг/100 мл (p<0,001). Имидазольное кольцо 
этой гетероциклической аминокислоты обладает способно-
стью протонинования и депротонирования при физиологи-
ческих значениях pH. Значимый медиатор нервной системы 
– гистамин образуется при декарбоксилировании гистиди-
на. Ингаляция радоном также способствовала значитель-
ному увеличению уровня лизина (до процедур 2,14±0,02 
мг/100 мл, после процедур 3,86±0,03 мг/100 мл) и аргинина 
(до процедур 0,82±0,01 мг/100 мл, после процедур 1,66±0,01 
мг/100 мл). Аргинин является значимым компонентом цик-
ла образования мочевины и широко участвует в метаболи-
ческих процессах. Основные белки (хроматин, рибосомаль-
ные белки) содержат в большом количестве лизин. 

 Таким образом, ингаляция радонсодержащей водой, зна-
чительно повлияла на конфигурацию аминокислотного со-
става и уровень биогенных аминов плазмы обследованных. 
После десятой процедуры содержание дофамина в плазме 
крови достоверно возросло, а норадреналина, серотонина 
и β-эндорфинов достоверно снизилось. Радоносодержащая 
ингаляция вызвала увеличение уровней незаменимых ами-
нокислот плазмы. Вместе с этим, уровни гидрофобного, с 
неполярным радикалом – аланина, с полярным (незаряжен-
ным) радикалом – глицина и основного, с положительно за-
ряженным радикалом – гистидина достоверно снизились. 
Не изменилось только содержание изолейцина (гидрофоб-
ная аминокислота с неполярным радикалом) и серина - ами-
нокислота с полярным (незаряженным) радикалом. 

Увеличение в крови глутамата и аспартата с одновремен-
ным снижением глицина и аланина видимо значительно 



	
GEORGIAN MEDICAL NEWS  
No 9 (294) 2019

© GMN 117 

воздействовало на отношение возбуждающих/тормозящих 
аминокислот и выразилось в форме положительного клини-
ческого резонанса. 
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SUMMARY

COMPLEX STUDY OF BIOLOGICAL EFFECT OF 
TSKHALTUBO RADON WATER INHALATION 

Nikolaishvili M., Zurabashvili D., Museliani A., Jikia G.\, 
Parulava G.

N. Beritashili Center of Experimental Biomedicine; I. Javakh-
ishvili Tbilisi State University; Georgian State Teaching Univer-
sity of Physical Education and sport, Tbilisi, Georgia

The effect of EMF of high frequencies (mobile phones and 
computers) and the action of radon therapeutic procedures (phe-
nomenological and influencing therapeutic factors) is not still 
generally known. In addition, we are constantly under the in-
fluence of different EMF frequencies, the study of which also 
deserves attention. 

The aim of the work is detailed analysis of alpha radiation 
Tskhaltubo water effect. The subject of the study was 25 pa-
tients. The group took the inhalation procedure of air radon baths 
which was 36-370C, and radon concentration 37.0 Bq/m3. The 
conducted quantities and qualitative analyses show, that radon 
inhalation takes an active part in metabolism of biological ac-
tive components: catecholamine’s, amines and free amino acids. 
Biochemical experiments showed the normalization tendency 
of composition of these necessary blood-components after 10th 
day radon-therapeutic inhalation procedure.

Keywords: Tskhaltubo radon water, inhalation, biological ac-
tive blood-plasma components. 

РЕЗЮМЕ

КОМПЛЕКСНОЕ ИЗУЧЕНИЕ БИОЛОГИЧЕСКО-
ГО ДЕЙСТВИЯ ИНГАЛЯЦИЙ РАДОНОВОЙ ВОДОЙ 
ЦХАЛТУБО

Николаишвили М.И., Зурабашвили Д.З., 
Муселиани Т.А., Джикия Г.А., Парулава Г.К.

Центр экспериментальной биомедицины им. Н. Бери-
ташвили; Тбилисский государственный университет им. 
И. Джавахишвили; Грузинский государственный учебный 
университет физического воспитания и спорта, Грузия

Определен характер действия ингаляции радоновой во-
дой Цхалтубо на сомато-вегетативные жалобы 25 пациентов 
(женщины, средний возраст 32 г) более десяти лет находив-
шихся в поле ЭМП коммуникационной и сетевой частот, а 
также композицию биогенных аминов, и свободных амино-
кислот плазмы крови до и после альфатерапии. Ингаляция 
радоносодержащей водой положительно повлияла как на 
обще-соматическое состояние пациентов так и оптимизи-
ровала конфигурацию аминокислотного состава и уровни 
катехоламинов плазмы крови. 

После десятой процедуры (по 10 минут каждая) сомато-ве-
гетативные жалобы полностью нивелировались и потеряли 
актуальность. Вопросы ингаляции, как формы локального 
воздействия вдыхаемой в открытом пространстве воздуш-
ной фазы радонсодержащей воды Цхалтубо практически не 
исследованы и требуют дальнейшего клинико-лабораторно-
го изучения. Антропологические последствия воздействия 
ЭМП окружающей среды, невзирая на их минимальность, 
требуют обязательную профилактическую коррекцию.

reziume

wyaltubos wylis ingalaciis samkurnalo Tvise-
bebis kompleqsuri Seswavla 

m. nikolaiSvili, d.zurabaSvili, T. museliani, g. 
jiqia, g.farulava

n. beritaSvilis eqsperimentuli biomedicinis cen-
tri; i.javaxiSvilis sax. Tbilisis saxelmwifo 
universiteti; saqarTvelos saxelmwifo fizikuri 
aRzrdis da sportis iniversiteti, saqarTvelo

ekologiuri garemo, sul ufro rTuli xdeba, 
radgan bevri sawarmoo narCenebi da sxva faq-
torebi, rogoricaa Cven SemTxvevaSi eleqtro mag-
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nituri velebi gavlenas axdenen adamianis or-
ganizmze da mis janmrTelobaze. Cveni cdebidan 
gamomdinare, maRali sixSiris EMF-is gavlenis qveS 
myof pacientebSi (25 pacienti, saSualo asaki 32 w), 
romlebic xangrZlivad imyofebodnen komunikaci-
uri da qselis sixSiris qveS Seiswavleboda wy-
altubos wylidan gamoyofili radonis ingalacia 
- (alfa-Terapia), pacientebSi ganviTarebul vegeta-
tiur Civilebze. kerZod, sisxlSi ganisazRvreboda 
biogenuri aminebi da Tavisufali aminomJaveebi ra-
dono Terapiamde da Terapiis Semdeg.

cdebidan irkveva, rom alfa Terapia dadebiTad 
moqmedebs aramarto pacientebis saerTosomatur 
mdgomareobaze, aramed gavlenas axdens Tavisufa-
li aminomJaveebis konfiguraciis optimizaciaze. 
10 proceduris Semdeg adgili aqvs somatovegeta-
tiuri Civilebis nivelirebas. miRebuli cdebidan 
SegviZlia davaskvnaT, rom alfa-radono Terapia 
dadebiTad moqmedebs eleqtromagnituri veliT 
ganviTarebul somatovegetatiur Civilebze da 
aTdRiani ingalaciis Semdeg adgili aqvs am Civi-
lebis nivelirebas. 

СТРУКТУРНЫЕ ФОРМЫ ФОЛЛИКУЛ-АССОЦИИРОВАННОГО ЭПИТЕЛИЯ 
ПЕЙЕРОВЫХ БЛЯШЕК ТОНКОЙ КИШКИ БЕЛЫХ КРЫС

1Гринь В.Г., 1Костиленко Ю.П., 1Корчан Н.А., 2Лавренко Д.А.

Украинская медицинская стоматологическая академия, 1кафедра анатомии человека; 
2кафедра клинической анатомии и оперативной хирургии, Полтава, Украина

В настоящее время фолликул-ассоциированным эпители-
ем называют поляризованный монослой разного типа энте-
роцитов, покрывающих люминальную или апикальную по-
верхность купола лимфоидных узелков пейеровых бляшек, 
которые еще именуют купольными эпителиальными клет-
ками [4,7,11,18,20]. Согласно общепринятой концепции, ве-
дущая роль в инициальных иммунных реакциях кишечника 
принадлежит особым клеткам, которые находятся среди 
данных энтероцитов, составляя примерно 10% от их обще-
го числа. Они получили широкую известность под названи-
ем М-клеток. Индекс «М» трактуется по-разному; в одних 
случаях он обозначает их в качестве клеток медиаторов, т.е. 
посредников, а другие авторы связывают его с микросклад-
чатой формой их апикальной поверхности [2,9,10,13,15]. 
Выявлено, что до появления концепции об М-клетках в 
руководствах по гистологии они были известны под на-
званием пещеристых клеток. Однако следует отметить, что 
цитологическое описание последних не совпадает с имею-
щейся в литературе характеристикой М-клеток, для которых 
свойственно наличие в базолатеральных отделах глубоких 
инвагинаций цитоплазмы, называемых нишами или карма-
нами. Согласно распространенному представлению, в этих 
цитоплазматических нишах локализуются ассоциирован-
ные макрофаги, дендритные клетки и лимфоциты, к кото-
рым М-клетки путем трансцитоза доставляют из просвета 
кишечника различные антигены - макромолекулы и бакте-
рии. Последние, подвергаясь процессингу макрофагами и 
дендритными клетками, презентуются Т-лимфоцитам, ин-
дуцируя тем самым их дифференцировку, что, в свою оче-

редь, сопряжено с активацией В-лимфоцитов. Такова в кра-
тком представлении последовательность событий, которые 
происходят в фолликул-ассоциированном или купольном 
эпителии лимфоидных узелков пейеровых бляшек. Соглас-
но данным последних публикаций, в этих процессах оказы-
ваются задействованными и другие типы энтероцитов, что в 
значительной степени усложняет среди них идентификацию 
М-клеток. Исходя из этого, по мнению некоторых авторов, 
вопрос о природе и цитологических особенностях этих кле-
ток не может считаться окончательно решенным [1,16,17].

Целью исследования явилось определение специфики 
микроскопического строения кишечного эпителия, ассоци-
ированного с лимфоидными узелками пейеровых бляшек 
тонкой кишки белых крыс.

Материал и методы. Исследование проведено на 30 
белых крысах-самцах репродуктивного возраста, массой 
200,0±20,0 грамм. До этого все животные находились в 
стандартных условиях экспериментально-биологической 
клиники (виварий) Украинской медицинской стоматоло-
гической академии, согласно правилам содержания экс-
периментальных животных, установленных Директивой 
Европейского Парламента и Совета (2010/63/EU), приказом 
Министерства образования и науки, молодежи и спорта 
Украины от 01.03.2012 г. №249 «Об утверждении порядка 
проведения научными учреждениями опытов, эксперимен-
тов на животных» и «Общих этических принципов экспе-
риментов на животных», принятых Пятым национальным 
конгрессом по биоэтике (Киев, 2013) [5,6,12]. Исследование 
одобрено на заседании Комиссии по биомедицинской этике 
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при Украинской медицинской стоматологической академии 
(протокол №155 от 26.04.2017 г.).

После вивисекции, которая осуществлена путем пере-
дозировки тиопенталового наркоза (75 мг/кг массы тела 
животного внутримышечно в верхнюю треть бедра задней 
лапы [3]), согласно требованиям, предъявляемым к вскрытию 
брюшной полости, удален весь комплекс желудочно-кишечно-
го тракта и подвергнут фиксации в 10% растворе формалина в 
течение двух суток. Затем избирательно иссечены короткие от-
резки тонкой кишки, в которых находились пейеровы бляшки, 
выявление которых не представляет труда, так как они отчет-
ливо визуализируются на внешней (внебрыжеечной) поверх-
ности тонкой кишки в виде белесоватых пятен.

Препараты после отмывки от формалина и обезвоживания 
в спирте возрастающей концентрации заключали в парафи-
новые блоки и готовили серийные срезы толщиной 4 мкм 
(Microm HM 325) с дальнейшей окраской их гематоксили-
ном и эозином и по Ван-Гизону, изучение и документирова-
ние которых осуществлено посредством светового микро-
скопа «Коnus», оснащенного цифровой микрофотонасадкой 
Sigeta DCM-900 9.0MP с адаптированной для данных ис-
следований программой Вiorex 3 (серийный номер 5604). 
Морфометрические характеристики тканевых структур со-
ответствующих препаратов получали с помощью системы 
визуального анализа гистологических препаратов и объ-
ект-микрометра Sigeta X 1 мм/100 Div.x0.01мм, масштабная 
шкала которого составляла 1 мм, а малое деление - 10 мкм и 
наносилась на соответствующую микрофотографию, полу-
ченную при равнозначном увеличении.

Результаты и их обсуждение. Кишечный эпителий, ас-
социированный с лимфоидными узелками пейеровых бля-
шек тонкой кишки, на поперечных гистологических срезах 
(в поперечном сечении кишечной трубки) визуализируется 
в довольно разнообразном виде, что, согласно нашим на-
блюдениям, зависит не только от ракурса сечения, но и от 
его реактивного состояния. Ниже приводятся иллюстрации 
выявленных морфологических вариантов: в одних случаях 
по форме апикальной поверхности лимфоидных узелков он 
представляется относительно ровным (рис. 1), на других 
срезах его отличает бугристая форма, состоящая из кластер-
но расположенных эпителиальных почек (рис. 2). 

Рис. 1. Апикальный отдел лимфоидного узелка пейеро-
вой бляшки тонкой кишки. Парафиновый срез; окраска по 
Ван-Гизону; объектив 40. Одно деление масштабной шкалы 
равно 10 мкм

1 – лимфоидные тяжи, 2 – разделяющие их интерсти-
циальные щели; 3 – соединительнотканные прослойки; 4 – 
фолликул-ассоциированный эпителий

Рис. 2. Апикальные отделы лимфоидных узелков пейеро-
вых бляшек тонкой кишки. Парафиновые срезы; окраска по 
Ван-Гизону; объектив 100.

1 – лимфоцитарные элементы; 2 – фолликул-ассоцииро-
ванный эпителий

В процессе изучения серийных срезов удалось обнару-
жить уникальную форму ассоциации кишечного эпителия с 
лимфоидной тканью пейеровых бляшек в виде рядного рас-
положения ворсинчатых столбиков, о которых в литературе 
нет сведений.

В данной структурной форме отчетливо различаются 
признаки расчленения фолликул-ассоциированного эпите-
лия на дискретные частицы, которые разделены между со-
бой относительно широкими межклеточными щелями (рис. 
3). При этом в базальных отделах этих эпителиальных ча-
стиц отчетливо выделяются интенсивно базофильные ядра 
лимфоцитов, которые выстроены в виде коротких лимфоци-
тарных колонок, теряющихся в извитых тяжах лимфоидной 
ткани узелка. В полном же охвате данная картина выглядит 
в виде своеобразного частокола, состоящего из сплочен-
ного ряда колонок, каждая из которых в наглядной форме 
демонстрирует тесную ассоциацию энтероцитов с лимфо-
цитарными элементами лимфоидного узелка. Представ-
ляется возможность убедится, что вершину такой колонки 
занимает один или два энтероцита, ниже от которых стол-
биками располагаются лимфоцитарные элементы. По мере 
углубления в толщу лимфоидного узелка, они становятся 
все более разреженными, теряясь, как было отмечено выше, 
в извилисто расположенных лимфоидных тяжах. При рас-
смотрении данных лимфоэпителиальных колонок, толщина 
которых находится в пределах 10 мкм, обращает внимание, 
что венчающие их энтероциты отличаются особой формой, 
заключающейся в наличии на их боковых (апроксималь-
ных) поверхностях углублений, которые сообщаются на-
прямую с необычно широкими для кишечного эпителия 
межклеточными щелями, ширина которых иногда достигает 
4 мкм (рис. 3). При этом во многих местах видно, что в по-
граничной зоне лимфоидной ткани эти щели сообщаются 
с ее интерстициальными прослойками, тогда как со сторо-
ны люминальной поверхности они закрыты плотными, за-
мыкающими контактами. Именно эти межклеточные щели 
придают фолликул-ассоциированному эпителию строго 
упорядоченную форму в виде лимфоэпителиальных коло-
нок, вершины которых венчаются одним или двумя цилин-
дрическими энтероцитами. Ввиду наличия у них боковых 
инвагинаций (карманов) их можно признать М-клетками, 
однако, согласно существующим представлениям, цито-
плазматические карманы М-клеток являются вместили-
щем для антигенпрезентующих клеток и лимфоцитов, 
что совершенно несоразмерно с шириной наблюдаемых 
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цитоплазматических инвагинаций. Последнее становит-
ся еще более очевидным с учетом того, что поперечный 
размер указанных энтероцитов, согласно полученным 
данным, равен всего лишь 10 мкм. Из микрофотографии 
явствует, что лимфоцитарные элементы находятся в виде 
колонок под базальными отделами данных энтероцитов 
(рис. 3). 

Рис. 3. Апикальный отдел лимфоидного узелка пейеровой 
бляшки тонкой кишки. Парафиновый срез; окраска гема-
токсилинои и эозином. А ‒ объектив 40 (одно деление мас-
штабной шкалы – 10 мкм), Б – объектив 100

1 – лимфоидные элементы; 2 – лимфоэпителиальные ко-
лонки и 3 – разделяющие их межклеточные щели; 4 – ден-
дритные клетки

Таким образом, последние никаким образом не совпада-
ют с существующими представлениями об М-клетках.

Принимая во внимание, что данная форма организации 
фолликул-ассоциированного эпителия пейеровых бляшек 
на гистологических срезах встречается редко, проведено 
более тщательное, целенаправленное изучение серийных 
парафиновых срезов, в результате чего обнаружены анало-
гичные образования, однако в другом, противоположном 
ракурсе сечения. В данном случае срез выявил их в плоско-
сти, приближенной к люминальной поверхности пейеровой 
бляшки. На полученной микрофотографии запечатлены 
пролегающие параллельными рядами клеточные структу-
ры, разделенные светлыми промежутками, в которых в про-
дольном сечении распознаются вышеописанные лимфоэпи-
телиальные колонки (рис. 4). 

Следует обратить внимание, что ширина каждого тако-
го клеточного ряда только немногим превышает 10 мкм, а 
самые широкие щелевые просветы между ними находят-

ся в пределах 4 мкм, что в точности совпадает с их ме-
трической оценкой в колонковой форме. Следовательно, 
данные лимфоэпителиальные ассоциации не являются 
в действительности раздельно колонковыми по форме 
образования-ми, а представляют собой параллельно упо-
рядоченные по люминальной поверхности лимфоидно-
го узелка ряды фолликул-ассоциированного эпителия, в 
связи с чем считаем целесообразным называть их колон-
коворядными лимфоэпителиальными фракталами (само-
подобно повторяющиеся фигуры). По цитологическому 
составу они представляют собой ряды последовательно 
соединенных между собой типичных энтероцитов, среди 
которых, в неравномерном распределении, поодиночке, 
находятся лимфоцитарные элементы и бокаловидные 
клетки (рис. 4).

Рис. 4. Тангенциальный (парафиновый) срез лимфоидно-
го узелка пейеровой бляшки тонкой кишки. Окраска гема-
токсилином и эозином. А – объектив 40 (одно деление мас-
штабной шкалы – 10 мкм), Б – объектив 100

1 – лимфоэпителиальные ряды, 2 – межклеточные щели, 
разделяющие их; 3 – профильные силуэты внутриузелковых 
крипт, 4 ‒ их бокаловидные клетки; 5 – поперечный про-
филь кровеносного сосуда

Следует отметить, что далеко не всегда произволь-
ные гистологические срезы позволяют обнаружить 
фолликул-ассоциированный эпителий пейеровых бля-
шек в такой, как представлено выше, строгой конфигу-
рации, что зависит от случайного соотношения между 
плоскостью среза и конфигурацией тканевых структур 
в их трехмерном объеме. В подавляющем большинстве 
случаев при гистологическом изучении лимфоидных 
узелков пейеровых бляшек их фолликул-ассоциирован-
ный эпителий является более привычной по описани-
ям в литературе формой в виде относительно плоского 
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или, чаще всего, неровного (почковидного) слоя эпите-
лиальных клеток, примерно так, как это показано в на-
чале описания на рис. 1 и 2. В этом отношении данные 
исследования полностью совпадают с имеющимися в 
литературе описаниями, согласно которым фолликул-
ассоциированный эпителий пейеровых бляшек рас-
сматривается в качестве монослоя разных по специ-
ализации энтероцитов, состоящих преимущественно 
из абсорбирующих, каемчатых клеток, среди которых 
кластерно рассредоточены другие их типы и выделя-
ются, прежде всего, бокаловидные клетки, а также эн-
докриноциты и М-клетки, составляющие 10% от общей 
популяции [2,8,14].

Проведенные исследования показали, что выявление 
бокаловидных клеток на гистологических срезах не 
вызывает никаких затруднений, эндокриноциты иден-
тифицируются с некоторым затруднением, тогда как 
М-клетки идентифицировать весьма сложно. Их чет-
кому опознанию не помогают даже приводимые мно-
гими авторами иллюстрации, на которых чаще всего 
микрофотографии подменяются интерпретирующими 
графическими изображениями. В связи с этим самыми 
надежными методами для идентификации М-клеток 
являются методы электронной микроскопии [11,16,19]. 

Рис. 5. Апикальный отдел лимфоидного узелка пейеровой 
бляшки тонкой кишки. Парафиновый срез; окраска гема-
токсилином и эозином. А – объектив 40 (одно деление мас-
штабной шкалы – 10 мкм). Прямоугольной скобой указан 
участок, который представлен на нижней микрофотогра-
фии (Б) при большем увеличении (объектив 100)

1 – лимфоцитарные элементы; 2 – соединительноткан-
ные прослойки; 3 – фолликул-ассоциированный эпителий, 
среди которого находятся бокаловидные клетки с явлени-
ями фагоцитоза (указано стрелками)

Обычные гистологические препараты, на которых в 
ходе исследования пытались обнаружить цитологические 
признаки, принадлежащие именно М-клеткам, оказались 
не состоятельными, в результате того, что многие из 
этих признаков свойственны и другим типам кишечного 
эпителия, ассоциированного с лимфоидными узелками. 
Обращает на себя внимание, что в апикальных отделах 
некоторых из бокаловидных клеток имеются явные при-
знаки фагоцитоза какого-то корпускулярного материала 
(рис. 5). Такое явление довольно распространено и на-
блюдается в чередующемся порядке по всей апикальной 
поверхности лимфоидных узелков. Согласно данным не-
которых авторов [7,18,20], фагоцитарными свойствами 
обладают практически все клетки фолликул-ассоцииро-
ванного эпителия пейеровых бляшек, что не согласуется 
с концепцией о М-клетках как об единственных клеточ-
ных структурах, осуществляющих посредническую роль 
между антигенным содержимым кишечника и лимфоид-
ной тканью пейеровых бляшек.

Заключение. Таким образом, результаты проведенного 
исследования свидетельствуют, что тесное взаимодей-
ствие между кишечным эпителием и лимфоидными узел-
ками пейеровых бляшек по структурному воплощению 
намного многообразнее и сложнее, чем это представлено 
в литературе. Согласно общепринятой концепции, данное 
взаимодействие структурно закреплено в тесной связи 
между непрерывным по протяжению, поляризованным 
однослойным кишечным эпителием с подлежащими к 
нему антигенпрезентирующими клетками лимфоидных 
узелков. При этом в данном фолликул-ассоциированном 
эпителии среди обычных типов энтероцитов (абсорби-
рующие, бокаловидные и эндокриноциты) отмечаются 
особые клетки, наделенные способностью к трансцито-
зу различных антигенных структур (макромолекулы и 
микроорганизмы) и передачи их в неизмененном виде 
макрофагам и дендритным клеткам, занимающим место 
в цитоплазматических карманах этих клеток, известных 
под названием М-клетки. Следует отметить один суще-
ственный изъян в этом представлении, который заключа-
ется в том, что трудно себе представить таких размеров 
цитоплазматические инвагинации (карманы) отдельных 
энтероцитов, именуемых М-клетками, в которых могли 
бы помещаться целиком несколько других клеток, осу-
ществляющих процессинг антигенов и презентацию ин-
формации о них лимфоцитам, расположенным рядом. 
Этим замечанием мы не ставим под сомнение данную 
концепцию об организации фолликул-ассоцированного 
эпителия и наличия в нем М-клеток. В своих исследова-
ниях стремились наглядно удостовериться в этом. Однако 
оказалось, что с помощью обычных традиционных гисто-
логических методов, к сожалению, не достигли удовлет-
ворительного результата. Тем не менее, в процессе ис-
следования и досконального знакомства с литературой к 
решению этой задачи сложился несколько иной подход, 
который планируется реализовать в дальнейшем.

Наряду с вышепредставленной формой организации фол-
ликул-ассоциированного эпителия пейеровых бляшек, со-
вершенно случайно при изучении серийных парафиновых 
срезов, нами обнаружена неизвестная по сей день форма ас-
социации кишечного эпителия с лимфоидными узелками, 
которая подробно описана под названием колонковоряд-
ных лимфоэпителиальных фракталов. Следует обратить 
внимание на наличие между ними необычно широких 
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межклеточных щелей, которые разделяют не только каем-
чатые энтероциты, но и расположенные под ними стол-
бики лимфоцитарных элементов. Щели явно указывают 
на прямой парацеллюлярный перенос из кишечного со-
держимого относительно больших объемов жидкости с 
растворенными в ней дисперсными веществами. Очевид-
но, что при ширине в 4 мкм они способны пропускать 
не только макромолекулы, но и бактерии, на которые в 
состоянии реагировать соответствующие иммунокомпе-
тентные клетки лимфоцитарных колонок. С этой точки 
зрения, венчающие их энтероциты не могут претендовать 
на роль М-клеток, однако в совокупности в составе ко-
лонковорядных фракталов они являются фолликул-ассо-
циированным эпителием. 
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SUMMARY

STRUCTURAL FORM OF THE FOLLICLE-ASSOCIAT-
ED EPITHELIUM OF PEYERS’ PATCHES OF THE AL-
BINO RATS’ SMALL INTESTINE

1Hryn V., 1Kostylenko Yu., 1Korchan N., 2Lavrenko D.

1Ukrainian Medical Stomatological Academy, Department of 
Human Anatomy, Poltava, Ukraine; 2Ukrainian Medical Stoma-
tological Academy, Department of Clinical Anatomy and Opera-
tive Surgery, Poltava, Ukraine 

The paper was aimed at detailed specification of micro-
scopic structure of the intestinal epithelium, associated with 
lymphoid nodules of the Peyer’s patches of the albino rats’ 
small intestine. 

30 mature albino male rats weighted 200,0±20,0 g were 
involved into the study. Slices of the small intestine with 
Peyer’s patches have been analyzed. Serial paraffin sections 
have been studied using the “Konus’ light microscope. Mor-
phometric characteristics of the tissue structures have been 
obtained using the Sigeta X 1 mm/100 Div.x0.01mm object-
micrometer.

The findings of the study of serial paraffin sections have 
discovered a hitherto unknown form of association of the in-
testinal epithelium with lymphoid nodules, which was called 
column-inline lymphoepithelial fractals. Between them, wide 
intercellular fissures were found; they separated both the lim-
bic enterocytes, and columns of lymphocytic elements, lo-
cated beneath them. 

Keywords: follicle-associated epithelium, Peyer’s patches, 
lymphoepithelial fractals.



	
GEORGIAN MEDICAL NEWS  
No 9 (294) 2019

© GMN 123 

РЕЗЮМЕ

СТРУКТУРНЫЕ ФОРМЫ ФОЛЛИКУЛ-АССОЦИИ-
РОВАННОГО ЭПИТЕЛИЯ ПЕЙЕРОВЫХ БЛЯШЕК 
ТОНКОЙ КИШКИ БЕЛЫХ КРЫС

1Гринь В.Г., 1Костиленко Ю.П., 1Корчан Н.А., 
2Лавренко Д.А.

Украинская медицинская стоматологическая академия, 
1кафедра анатомии человека; 2кафедра клинической анато-
мии и оперативной хирургии, Полтава, Украина

Целью исследования явилось определение специфики 
микроскопического строения кишечного эпителия, ассоци-
ированного с лимфоидными узелками пейеровых бляшек 
тонкой кишки белых крыс.

Исследование проведено на 30 белых крысах-самцах ре-
продуктивного возраста, массой 200,0±20,0 грамм. Матери-
алом для изучения служили участки тонкой кишки с пей-
еровыми бляшками. Под световым микроскопом «Коnus» 
изучены серийные парафиновые срезы. Морфометрические 
характеристики тканевых структур получали с помощью 
объект-микрометра Sigeta X 1 мм/100 Div.x0.01 мм.

При изучении серийных парафиновых срезов обнару-
жена неизвестная по сей день форма ассоциации кишеч-
ного эпителия с лимфоидными узелками, которая названа 
колонковорядными лимфоэпителиальными фракталами. 
Между ними обнаружены широкие межклеточные щели, 
которые разделяют не только каемчатые энтероциты, но и 
расположенные под ними столбики лимфоцитарных эле-
ментов. 

reziume

TeTri virTagvebis wvrili nawlavis peieris 
folaqebis folikul-asocirebuli epiTeliumis 
struqturuli formebi 

1v. grini, 1iu. kostilenko, 1n. korCani, 2d. lavrenko

ukrainis samedicino stomatologiuri aka-
demia, 1adamianis anatomiis kaTedra;2klinikuri 
anatomiisa da operaciuli qirurgiis kaTedra, 
poltava, ukraina

kvlevis mizans warmoadgenda TeTri vir-
Tagvebis wvrili nawlavis peieris folaqebis 
folikul-asocirebuli epiTeliumis struqtu-
ruli formebis specifikis gansazRvra. 
kvleva Catarda reproduqciuli asakis 30 TeTr 

mamr virTagvaze woniT 200.0±20.0 gr. kvlevis ma-
salas warmoadgenda wvrili nawlavis nawilebi 
peieris folaqebiT. parafinis seriuli anaTle-
bi Seswavlilia «Konus»-is sxivuri mikroskopis 
meSveobiT. qsovilis struqturebis morfometri-
uli maxasiaTeblebi miRebulia Sigeta X1mm/100 Div.
x0.01 mm obieqt-mikrometris gamoyenebiT. parafi-
nis seriuli anaTlebis Seswavlis Sedegad 
gamovlinda nawlavis epiTeliumis limfoidur 
kvanZebTan asocirebuli, dRemde ucnobi, forma, 
romelic wodebulia svetur-rigis limfoep-
iTeluri fraktalebad. maT Soris aRmoCenilia 
farTo ujredSorisi naprali, romelic yofs ara 
mxolod SemosazRvrul enterocitebs, aramed maT 
qveS mdebare limfocitur elementebis svetebsac.

DISTRIBUTION OF INTRAEPITHELIAL LYMPHOCYTES AND MACROPHAGES 
IN CERVICAL MICROENVIRONMENT DURING THE PROGRESSION 

OF CERVICAL INTRAEPITHELIAL NEOPLASIA

Manjgaladze K., Tevdorashvili G., Alibegashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Cervical cancer represents second most common cancer after 
breast cancer in Georgian women [1]. Cervical cancer develops 
from pre-cursor lesions collectively named as cervical intraepi-
thelial neoplasia (CIN). There are three different grades of CIN, 
including CIN1, CIN2 and CIN3 [2]. Histologically CIN1 is 
characterised with maturation of upper two thirds of epithelium, 
slight and variable cellular and nuclear atypia and sometimes 
with viral cytopathic effect (koilocytosis). Mitotic figures might 
be present in lower third of the epithelium. However, pathologi-
cal mitoses are not detected. In case of CIN2, maturation is de-
tected in upper half of the epithelium. Nuclear atypia is present 
in both halves of the epithelium and usually mitotic figures are 
present in lower two thirds of epithelium. Pathological mitoses 
might be present. In CIN3 epithelial maturation may not detect-
ed. Nuclear atypia is present in whole thickness of epithelium, 

mitotic figures are numerous and detected through the epithe-
lium. Pathological mitoses are common [2]. The major risk fac-
tor of the development of cervical intraepithelial neoplasia and 
cervical carcinoma is human papilloma virus (HPV). There are 
more than 100 HPV subtypes, from which only part of them, so 
called high-risk HPV types can cause the cancer. These high-risk 
HPV types, including HPV 16 and 18 are characterised with the 
expression of two types of early genes, named E6 and E7, which 
play the major role in cervical carcinogenesis.

Developing tumors, including CIN and cervical cancer are 
surrounded by tumor microenvironment (TME), represented 
by tumor stroma, tumor vasculature, tumor infiltrating lympho-
cytes, macrophages and other tumor associated cells. TME is a 
unique milieu, which is developed together with the progression 
of tumor, as a result of the interaction with host organism. TME 
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is formed by tumor itself. Immune cells in TME include the 
components of both innate and adaptive immunity, such as mac-
rophages, dendritic cells, T cells, or so called tumor infiltrating 
lymphocytes and natural killer (NK) cells [3]. It has been shown 
that HPV virus regulates various aspects of innate and adaptive 
immune responses in precancerous and cancerous cervical le-
sions. Macrophages and T lymphocytes play the major role 
against the infection with high risk HPV types [4]. Recent study 
from Chen et al., showed that CD68+ macrophages are associ-
ated with the high risk HPV infection. In addition the number of 
CD68+ macrophages in increased along with the progression of 
CIN to invasive cancer [5]. CD103 marker is widely expressed 
in intraepithelial T lymphocytes and dendritic cells. It has been 
shown that CD103 is expressed in CD8+ cytotoxic T cells from 
the peripheral blood of cervical cancer patients [6]. However, 
the role of CD103 expression in pre-cancerous and cancerous 
cervical lesions itself is not yet studied. The aim of our study 
was to investigate the distribution of CD68+ macrophages and 
CD103 intraepithelial lymphocytes during the progression of 
CIN and cervical carcinoma in situ. 

Material and methods. Tissue samples. Archival formalin-
fixed and paraffin-embedded (FFPE) tissue samples, diagnosed 
as CIN or in situ CA, between 2015-2018 years, were obtained 
from the department of pathological anatomy, N. Kipshidze cen-
tral university clinic, Tbilisi, Georgia. Study cohort included 20 
cases with normal cervical tissue, 31 cases of CIN1, 24 cases 
of CINII, 26 cases of CINIII and 42 cases of in situ carcinoma 
(CA), and 35 cases of invasive cervical carcinoma (CA), alto-
gether 178 cases. Specimens of lesions were obtained from cer-
vical biopsies, cone biopsies, loop electrosurgical excision pro-
cedure and radical hysterectomy. Normal cervical samples were 
obtained from hysterectomy, due to benign conditions, without 
a history of CIN or abnormal Pap smears. Standard Haematoxy-
lin and Eosin (H&E) stained sections were revised by two in-
dependent pathologists (T.M. and G.B.). From 31 CIN1 cases, 
8 cases were further progressed in CIN2 and from original 24 
CIN2 cases, 12 cases were progressed into CIN3 or in situ CA. 
The age of patients varied from 30 to 50 years. 

Tumor infiltrating lymphocytes (TILs) were analysed on stan-
dard H&E stained sections, in three areas of the tumor, including 
tumor bead, invasive tumor margin and tumor associated stroma 
by semi-quantitative approach. TILs were classified as follow-
ing, no infiltration (0), low infiltration (1), moderate infiltration 
(2) and high infiltration (3).

4µ FFPE tissue sections were deparaffinized in xylene and re-
hydrated by using serial dilutions of ethanol (96%, 80%, 70%) 
and heat mediated antigen retrieval has been performed. Anti-
bodies against the following antigens were used: Ki67, CD103, 
CD68.Lymphocyte and macrophage counts were analysed in 20 
high power fields (HPF) per case. In addition, for CD103 posi-
tive intraepithelial lymphocytes the lympho-epithelial index was 
calculated, meaning the ratio between per 100 epithelial cells 
and infiltrating CD103 positive T cells. Lymphocyte prolifera-
tion index was calculated as low, meaning ≤10 proliferating 
lymphocytes and high, meaning >10 proliferating lymphocytes 
labelled by Ki67.

A comparison between different groups has been performed 
by the use of Kruskall-Wallis test and non-parametric correla-
tions have been estimated by Spearman’s rank test. In all tests, 
p values < 0.05 considered as significant. Statistical analysis of 
data has been performed using SPSS 19 statistical program. 

Results and their discussion. From 20 cases of normal cervi-
cal epithelium, no infiltrate was present in 10/20 (50%) cases, 

low infiltrate was present in 6/20 (30%) cases, moderate infil-
trate was present 4/20 (20%) cases. In CIN1, no infiltrate was 
present in 8/31 (25.8%) cases, low infiltrate was present in 13/31 
(41.9%) cases, moderate infiltrate was present 6/31 (19.35%) 
cases and high infiltration was present in 4/31 (12.9%) cases. 
In CIN2, no infiltrate was present in 2/24 (8.3%) cases, low in-
filtrate was present in 9/24 (37.5%) cases, moderate infiltrate 
was present 7/24 (29.1%) cases and high infiltration was present 
in 6/24 (25%) cases. In CIN3, no infiltrate was present in 1/26 
(3.8%) cases, low infiltrate was present in 7/26 (26.9%) cases, 
moderate infiltrate was present 10/26 (38.5%) cases and high 
infiltration was present in 9/26 (34.6%) cases. In situ CA, no 
infiltrate was present in 0/42 (0%) cases, low infiltrate was pres-
ent in 8/42 (19%) cases, moderate infiltrate was present 15/42 
(35.7%) cases and high infiltration was present in 19/42(45.2%) 
cases. In invasive CA, no infiltrate was present in 0/35(0%) cas-
es, low infiltrate was present in 9/35 (27.7%) cases, moderate in-
filtrate was present 12/35 (34.2%) cases and high infiltration was 
present in 14/35(40%) cases. From eight CIN1 patients which 
progressed into CIN2 lesion 5/8 (62.5%) was characterised with 
the absence of immune infiltrate, 2/8 (25%) cases were charac-
terised with the presence of low infiltrate and 1/8 (12.5%) case 
was characterised with moderate infiltrate. From 12 CIN2 cases, 
which were progressed into CIN3 or in situ CA, 2/12 (16.6%) 
cases were characterised with the absence of the immune infil-
trate, 7/12 (58.3%) cases were characterised with the low im-
mune infiltration and 3/12 (25%) cases were characterised with 
moderate immune infiltration.

From 20 cases of normal cervical epithelium, LEi <0.1 was 
present in17/20 (85%) cases and LEi0.1-0.5 was present in 3/20 
(15%) of cases. In CIN1 LEi <0.1 was present in 25/31 (80.6%) 
cases, LEi 0.1-0.5 was present in 4/31 (12.9%) cases and LEi >0.5 
was present in 2/31 (6.5%) cases. In CIN2 LEi <0.1 was present 
in 16/24 (66.7%) cases, LEi 0.1-0.5 was present in 5/24(20.8%) 
cases and LEi >0.5 was present in 3/24(12.5%) cases. In CIN3LEi 
<0.1 was present in 9/26 (34.6%) cases, LEi 0.1-0.5 was present 
in 10/26(38.5%) cases and LEi >0.5 was present in 7/26(26.9%) 
cases.In in situ CA LEi <0.1 was present in 13/42 (30.9%) cases, 
LEi 0.1-0.5 was present in 15/42 (35.7%) cases and LEi >0.5 was 
present in 12/42 (28.5%) cases. In invasive CA LEi <0.1 was pres-
ent in 9/35 (25.7%) cases, LEi 0.1-0.5 was present in 14/35 (40%) 
cases and LEi >0.5 was present in 12/35 (34.2%) cases. From 8 
CIN1 patients which progressed into CIN2 lesion all 8 cases were 
characterised with the LEi of <0.1. From 12 CIN2 cases, which 
were progressed into CIN3 or in situ CA, 6/12 (50%) cases were 
characterised with the LEi of<0.1, 4/12 (33.3%) cases were charac-
terised with LEi of 0.1-0.5 and 2/12 (16.6%) cases were character-
ised with the LEi of >0.5.

In all cases of normal cervix with lymphocyte infiltration (n=10), 
the lymphocyte proliferation index was low, meaning ≤10 Ki67 
positive lymphocytes. In CINI, from all cases with lymphocyte in-
filtration (n=23), eight (34.7%) cases were with low lymphocyte 
proliferation index and 15 (65.2%) cases were with high lympho-
cyte proliferation index, meaning Ki67 positive lymphocytes >10. 
In CINII from all cases with lymphocyte infiltration (n=22), low 
lymphocyte proliferation index was detected in6 (27.2%) cases, 
whilst 16 (72.7%) cases were characterised with high lymphocyte 
proliferation index. In CINIII from all cases with lymphocyte pro-
liferation (n=26), low lymphocyte proliferation index was detected 
in16 (61.5%) cases, whilst high lymphocyte proliferation index 
was detected in 10 (38.5%) cases. In situ CA, from all cases with 
lymphocyte infiltration (n=42), 25 (59.5%) cases were character-
ised with low lymphocyte proliferation index and 17 (40.5%) cases 
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were characterised with high lymphocyte proliferation index. In in-
vasive CA, from all cases with lymphocyte infiltration (n=35), 22 
(62.9%) cases were characterised with low lymphocyte infiltration 
index and 13 (37.1%) cases were characterised with high lympho-
cyte proliferation index. From 8 cases of CINI, which were pro-
gressed to CINII, only 3 cases were characterised with the presence 
of immune infiltrate and all of them were characterised with the 
absence of Ki67 in lymphocytes. In 12 cases of CINII which was 

progressed to CINIII or in carcinoma, 10 cases were characterised 
with immune infiltrate, from which in all cases lymphocyte prolif-
eration index was low. 

In normal epithelia mean macrophage count was 16.50±5.2, in 
CINI mean macrophage count was 39.70±5.6, in CINII mean mac-
rophage count was 51.89±5.9, in CINIII mean macrophage count 
was 69.45±4.5 in in situ CA mean macrophage count was 89.78± 
6.04 and in invasive CA mean macrophage count was 121.07±8.4.

Fig. 1.A. Distribution of immune infiltrate in cervical intraepithelial neoplasia and in carcinoma, 
B. Distribution of lympho-epithelial index in cervical intraepithelial neoplasia and in carcinoma (C) heat map of percentages, 

showing the distribution of lymphocyte infiltration and lympho-epithelial index in cervical intraepithelial neoplasia 
and in carcinoma, red squares represent lowest percentages and green represent highest percentages, 

whilst yellow colours represent moderate percentages. 
0, no infiltration, 1, low infiltration, 2, moderate infiltration, 3, high infiltration

Fig. 2. The distribution of lymphocyte count, lympho-epithelial index 
and lymphocyte proliferation index in patients with progressive disease. CA, carcinoma

Fig. 3. Representative examples of A. lympho-epithelial index <0.1, B. lympho-epithelial index 0.1-0.5, C. lympho-epithelial index 
>0.5, D.E. lymphocyte proliferation index low and F. lymphocyte proliferation index high
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We have analysed the microenvironment alterations in dif-
ferent degrees of cervical intraepithelial neoplasia, including 8 
CINI cases, which progressed into CINII, and 12 CINII cases, 
which were progressed into CINIII or carcinoma. Microenvi-
ronment alterations in CIN were compared to normal cervical 
epithelia and carcinoma in situ and invasive carcinoma.

First, we have analysed the distribution of lymphocytes in 
haematoxylin and eosin stained sections from different grades 
of CIN, normal cervix, in situ CA and invasive CA. We have 
collectively evaluated immune infiltrates in three areas of the tu-
mor, including tumor bead, invasive tumor margin and tumor as-
sociated stroma by semi quantitative approach. We employed 4 
tired grading system, particularly; immune infiltrates were clas-
sified as following, no infiltration (0), low infiltration (1), mod-
erate infiltration (2) and high infiltration (3). We have found that 
50% of normal cervical epithelia is characterised with various 
degrees of immune infiltrate, whilst collectively 74.2% cases of 
CINI is characterised with various degrees of immune infiltrate, 
from which high infiltration is present in 12.9% of cases. The 
occurrence of high infiltration is increased in CINII and CINIII 
representing 25% and 34.6% respectively and highest infiltra-
tion has been seen in patients with in situ CA (45.2%). Bedoya 
et al., also found that the density of CD8+ T lymphocytes is 
higher in carcinoma, compared to CINIII lesions [7]. These data 
collectively suggest that immune infiltrates are significantly in-
creased in higher grades of CIN lesions and in situ and invasive 
CA, which might be due to the activation of innate and adap-
tive immune system. However, not in all cases immune infiltrate 
is able to stop the progression of the disease, which might be 
due to some innate and adaptive immune defects. In line with 
this hypothesis, we have found that from 8 CINI patients which 
progressed into CIN2 lesion 62.5% was characterised with the 
absence of immune infiltrate, 25% cases were characterised with 
the presence of low infiltrate and 12.5% cased was characterised 
with moderate infiltrate. From 12 CIN2 cases, which were pro-
gressed into CIN3 or in situ CA, 16.6% cases were character-
ised with the absence of the immune infiltrate, 58.3% cases were 
characterised with the low immune infiltration and 25% cases 
were characterised with moderate immune infiltration.

For more detailed characterisation of immune infiltrates, we 
have analysed the expression of CD103 T lymphocyte marker. 
CD103 has been recently found to be specifically expressed in 
intraepithelial T lymphocytes and CD103 positive intraepithe-
lial T lymphocytes has been found to be increased in cervical 
lesions. They are also associated with prognostic impact in cer-
vical cancer, according to Komdeur and colleagues [8]not all 
tumor-infiltrating T cells confer equal benefit to patients, with 
epithelial T cells being superior to stromal T cells. To assess 
whether the epithelial T cell biomarker CD103 could specifi-
cally discriminate the beneficial antitumor T cells, association of 
CD103 with clinicopathological variables and outcome was ana-
lyzed in the TCGA cervical cancer data set (n = 304. To the best 
of our knowledge, we are first who implemented the lympho-
epithelial index based on the expression of CD103 in cervical 
epithelia in different types of cervical precancerous and cancer-
ous lesions. We calculated lympho-epithelial index as the ratio 
between per 100 epithelial cells and infiltrating CD103 positive 
T cells. We divided LEi into three grades, such as LEi <0.1, LEi 
= 0.1-0.5 and LEi >0.5. LEi <0.1 was present in 85% cases of 
normal cervical epithelium and LEi 0.1-0.5 was present in 15% 
of cases of normal cervical epithelium. In CIN1 LEi <0.1 was 
present in80.6% cases, LEi 0.1-0.5 was present in 12.9% cases 
and LEi >0.5 was present in 6.5% cases. In CIN2 LEi <0.1 was 

present in 66.7% cases, LEi 0.1-0.5 was present in 20.8% cases 
and LEi >0.5 was present in 12.5% cases. In CIN3 LEi <0.1 
was present in 34.6% cases, LEi 0.1-0.5 was present in 38.5% 
cases and LEi >0.5 was present in 26.9% cases. In in situ CA 
LEi <0.1 was present in 30.9% cases, LEi 0.1-0.5 was present 
in 35.7% cases and LEi >0.5 was present in 28.5% cases. In 
invasive CA LEi <0.1 was present in 25.7% cases, LEi 0.1-0.5 
was present in 40% cases and LEi >0.5 was present in 34.2% 
cases. Collectively our data shows that, similarly to immune in-
filtrates, higher LEi has been seen in higher grades of CIN and in 
situ and invasive CA. Interestingly from 8 CINI patients which 
progressed into CIN2 lesion all 8 cases were characterised with 
the LEi of <0.1. However, from 12 CIN2 cases, which were pro-
gressed into CIN3 or in situ CA, only 50% cases were character-
ised with the LEi of <0.1, whilst 33.3% cases were characterised 
with LEi of 0.1-0.5 and 16.6% cases were characterised with 
the LEi of >0.5. This again indicates the functional deficiency 
in lymphocytes and inability to perform their cytotoxic action. 

To gain more insight in the functionality of immune infiltrates, 
we have analysed the lymphocyte proliferation index using Ki67 
labelling. In all cases of normal cervix with lymphocyte infiltra-
tion the lymphocyte proliferation index was low, meaning ≤10 Ki67 
positive lymphocytes. In CINI, from all cases with lymphocyte in-
filtration 34.7% cases were with low lymphocyte proliferation in-
dex and 65.2 cases were with high lymphocyte proliferation index, 
meaning Ki67 positive lymphocytes >10. In CINII from all cases 
with lymphocyte infiltration, low lymphocyte proliferation index 
was detected in 27.2%cases, whilst 72.7% cases were characterised 
with high lymphocyte proliferation index. In CINIII from all cases 
with lymphocyte proliferation, low lymphocyte proliferation index 
was detected in 61.5% cases, whilst high lymphocyte proliferation 
index was detected in 38.5% cases. In situ CA, from all cases with 
lymphocyte infiltration 59.5% cases were characterised with low 
lymphocyte proliferation index and 40.5% cases were characterised 
with high lymphocyte proliferation index. In invasive CA, from all 
cases with lymphocyte, infiltration 62.9% cases were characterised 
with low lymphocyte infiltration index and 37.1% cases were char-
acterised with high lymphocyte proliferation index. From eight cas-
es of CINI, which were progressed to CINII, only three cases were 
characterised with the presence of immune infiltrate and all of them 
were characterised with the absence of Ki67 in lymphocytes. In 12 
cases of CINII, which was progressed to CINIII, or in carcinoma, 
10 cases were characterised with immune infiltrate, from which in 
all cases lymphocyte proliferation index was low. Our data suggest 
that lymphocyte proliferation index is the important indicator of the 
functionality of lymphocytes and might be further used in evalua-
tion of the functionality of lymphocytes and the assessment of the 
risk of the progression of CIN lesions. To the best of our knowl-
edge, we are also first who implemented the evaluation lymphocyte 
proliferation index in cervical precancerous and cancerous lesions.

In addition, we have also analysed the infiltration with CD68 
positive macrophages. CD68 positive macrophages represent 
the first arm of the innate immune system[9]. However, CD68 
labelling defines general monocyte-macrophage lineage and 
does not differentiate between different types of macrophages, 
such as anti-tumorigenic M1 and pro-tumorigenic M2 mac-
rophages[10]. Nevertheless, previous study from Chen et al., 
showed that CD68 macrophages were positively associated with 
the infection of high risk HPV and also they were increased in 
the progression of cervical disease [5]. In line with the find-
ings with Chen et al., we have found that the number of CD68 
positive macrophages is significantly increased in higher grades 
of CIN and cervical carcinoma, however, we did not find any 
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relationship with the direct progression of CIN. Which might 
be explained by the fact that, CD68 does not differentiate pro-
tumorigenic and anti-tumorigenic macrophages.

Conclusions. Immune infiltrates as well as lympho-epithelial 
index is significantly increased in higher grades of CIN and in 
situ and invasive CA. Evaluation of lympho-epithelial index is 
superior compared to the evaluation of the raw immune infil-
trates in the assessment of the risk of the CIN progression, and it 
might be used for the assessment of the risk of CIN progression. 
In addition, the complex analysis together with lymphocyte pro-
liferation index might represent more functional analytical ap-
proach to evaluate the efficiency of anti-tumor immune response 
and therefore to estimate the risk of progression of CIN lesions.
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SUMMARY

DISTRIBUTION OF INTRAEPITHELIAL LYMPHO-
CYTES AND MACROPHAGES IN CERVICAL MICRO-
ENVIRONMENT DURING THE PROGRESSION OF 
CERVICAL INTRAEPITHELIAL NEOPLASIA

Manjgaladze K., Tevdorashvili G., Alibegashvili T., 
Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Microenvironment plays central role in the development of 
cervical precancerous and cancerous lesions. Cervical intraepi-

thelial neoplasia (CIN) represents a group of precancerous le-
sions, divided into three degrees. 

We investigated the distribution of intraepithelial lympho-
cytes and macrophages in different grades of CIN. We analysed 
lymphocyte marker CD103, macrophage marker CD68 and pro-
liferation marker Ki67 using standard immunohistochemistry. 
In addition, we investigated the distribution of lymphocytes us-
ing standard haematoxylin and eosin method. The results of our 
study indicated thatgrade I CIN which subsequently progressed 
into grade II CIN was characterised with low lymphocytic infil-
tration, low lympho-epithelial index and low lymphocyte prolif-
eration index. Similar results were seen in cases of CINII which 
were later progressed into CINIII or in carcinoma. 

Therefore, we would like to recommend the analysis of mi-
croenvironment alterations in CIN lesions, in order to assess 
their progression potential. 

Keywords: cervical intraepithelial neoplasia, intraepithelial 
lymphocytes, macrophages.

РЕЗЮМЕ

ОСОБЕННОСТИ РАСПРЕДЕЛЕНИЯ ИНТРАЭПИ-
ТЕЛИАЛЬНЫХ ЛИМФОЦИТОВ И МАКРОФАГОВ 
В МИКРОСРЕДЕ ШЕЙКИ МАТКИ В ПРОЦЕССЕ 
ПРОГРЕСИИ ЕЕ ИНТРАЭПИТЕЛИАЛЬНОЙ НЕ-
ОПЛАЗИИ

Манджгаладзе К.T., Тевдорашвили Г.Г., 
Алибегашвили Т.Дж., Гачечиладзе М.Д., Буркадзе Г.M.

Тбилисский государственный медицинский университет, 
Грузия

Микросреда играет значимую роль при предопухолевых 
поражениях и в процессе образования опухолевых заболе-
ваний. Интраэпителиальная неоплазия шейки матки являет-
ся предопухолевым процессом, который в зависимости от 
сложности делится на 3 степени. 

Целью исследования явилось изучение особенностей рас-
пределения интраэпителиальных лимфоцитов и макрофагов 
при интраэпителиальных неоплазиях шейки матки различ-
ной степени. 

Стандартным иммуногистохимическим методом изучены 
молекулярные маркеры: лимфоцитарный маркер CD103, 
макрофагальный маркер CD68 и пролиферативный мар-
кер Ki67. Кроме того изучено распределение лимфоцитов 
в стандартных препаратах, окрашенных гематокслином и 
эозином. 

Результаты исследования выявили, что интраэпители-
альная неоплазия I степени, которая прогрессировала в 
интраэпителиальную неоплазию II степени характеризо-
валась низкими показателями лимфоцитарной инфиль-
трации, лимфо-эпителиального индекса и пролифера-
тивного индекса лимфоцитов. Аналогичными оказались 
результаты и при интраэпителиальных неоплазиях II сте-
пени, которые прогрессировали в интраэпителиальную 
неоплазию III степени или карциному. В результате про-
веденного исследования авторы рекомендуют оценивать 
изменения микросреды при предопухолевых поражениях 
шейки матки с целью определения риска их прогресии.
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reziume

intraepiTeluri limfocitebis da makrofagebis 
ganawilebis Taviseburebebi saSvilosnos yelis 
mikrogaremoSi misi intraepiTeluri neoplaziis 
progresiis procesSi

q.manjgalaZe, g.TevdoraSvili, T.alibegaSvili 
m.gaCeCilaZe,  g.burkaZe

Tbilisis saxelmwifo samedicino universiteti, 
saqarTvelo

mikrogaremo mniSvnelovan rols TamaSobs sim-
sivniswinare dazianebebisa da simsivnuri pro-
cesebis Camoyalibebis dros. saSvilosnos ye-
lis intraepiTeluri neoplazia warmoadgens 
simsivniswinare process, romelic ganviTarebis 
simZimis gaTvaliswinebiT iyofa sam xarisxad. 
kvlevis mizans warmoadgenda intraepiTeluri 

limfocitebisa da makrogafebis ganawilebis Ta-
viseburebebis Seswavla saSvilosnos yelis sxva-

dasxva xarisxis intraepiTelur neoplazieb-
Si.  standartuli imunohistoqimiuri meTodiT 
gamokvleulia CD103 limfocitebis, CD68 mak-
rofagebis da Ki67 proliferaciis markerebi. 
Seswavlilia limfocitebis ganawileba stan-
dartul hematoqsiliniT da eoziniT SeRebil 
anaTlebSi. 
kvlevis Sedegebma gamoavlina, rom saSvilos-

nos yelis I  xarisxis intraepiTeluri neopla-
zia, romelmac SemdgomSi progresia ganicada II  
xarisxis intraepiTelur neoplaziad xasiaTdeba 
mwiri limfocituri infiltratiT, dabali limfo-
epiTeluri indeqsiT da limfocitebis dabali 
proliferaciuli indeqsiT. analogiuri Sede-
gebi gamovlinda saSvilosnos yelis II  xarisxis 
intraepiTeluri neoplaziis im SemTxvevebSic, 
romelTac ganicades progresia III  xarisxis in-
traepiTelur neoplaziad an karcinomad. 
avtorebis mier rekomendebulia saSvilonos ye-

lis simsivniswinare dazianebebSi mikrogaremos 
cvlilebebis Sefaseba maTi progresiis riskis 
gansazRvris mizniT. 

EPIGENETIC CHANGES – HISTONE 3 PHOSPHORYLATION – 
EPITHELIAL OVARIAN TUMORS

Munjishvili V., Barabadze E., Muzashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Epigenetic modifications in normal and cancer cells repre-
sent the phenotypic alterations in gene expression, without the 
change in DNA sequence. Epigenetics plays an important role 
in oncological diseases [1]. However, it’s role in the improve-
ment of the ovarian cancer management is not yet clear. DNA 
methylation represents the most well studied mechanism of epi-
genetic modification. Hypermethylation, results in the repres-
sion of gene expression whilst hypomethylation results in gene 
expression. Another important mechanism of epigenetic regula-
tion is histone modifications [1]. Histone octamer, composed of 
four major histones, H2A, H2B, H3 and H4 create nucleosomes, 
which represent the major building block of chromatin. Histone 
tails represent the sites of reversible modifications, which alter 
chromatin structure and therefore gene expression. Most com-
mon histone modifications are acetylation, methylation, ubiqui-
tination and phosphorylation [2]. All four nucleosomal histone 
tails can be phosphorylated by different protein kinases and de-
phosphorylated by phosphatases [2]. Histone phosphorylation 
occurs in serine, threonine and tyrosine residues [2]. The most 
well-known histone phosphorylation event is the phosphory-
lated histone H2A(X) which occurs during DNA damage. This 
modification marks DNA double strand breaks and makes DNA 
accessible to different DNA repair factors [3]. Another, impor-
tant phosphorylation event is the phosphorylation of histone-H3 
in serine 10th and 28th residues. Phosphorylation of histone H3 
attracted an interest since it was demonstrated to closely associ-

ate with condensation of mitotic chromosomes in mammalian 
cells. Although this correlation has been observed during mi-
tosis and meiosis in a wide range of eukaryotes, the functional 
significance of this modification at individual sites of histone H3 
differs among species. Mitotic histone H3 phosphorylation in 
mammalian cells occurs massively at several residues, including 
serines 10 and 28 [4]. Phosphorylation of Ser10 in histone H3 
has been explicitly studied in many organisms. This modifica-
tion is involved in both transcription and cell division, which 
are two opposite events. In interphase phosphorylation of H3 
correlates with chromatin relaxation and gene expression, whilst 
in mitosis it correlates with chromatin condensation [5].

pHH3 antibodies specifically detect the core protein histone 
H3 only when phosphorylated at serine 10 (Ser10) or serine 28 
(Ser28). Immunohistochemistry (IHC) for pHH3 has been used 
for mitotic cell counting in different types of tumours as marker 
of cells in late G2 and M phases. Several recent studies also 
showed its prognostic value in various cancer types. Elevated 
expression of pHH3 has been detected in glioma tissues, in pros-
tate carcinoma, in breast cancer and in gastrointestinal stromal 
tumors [6]. The aim of our study was to investigate the distribu-
tion of pHH3 in different epithelial tumors of the ovary, and to 
analyse its potential relationship with ER, PR, Ki67, p53 and 
BCL2.

Material and methods. Study included altogether 160 pa-
tients, diagnosed between the years of 2015 – 2018, from which 
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20 cases were serous cystadenomas (group I), 20 cases were mu-
cinous cystadenomas (group II), 20 cases - serous borderline tu-
mors (BOTs) (group III), 20 cases – mucinous borderline tumors 
(BOTs) (group IV), 20 cases – low grade serous adenocarcino-
mas (group V), 20 cases – low grade mucinous adenocarcino-
mas (group VI), 20 cases – high grade serous adenocarcinomas 
(group VII) and 20 cases – high grade mucinous adenocarcino-
mas (group VIII). The age of patients was ranged from 10 to 80, 
with the median age of 56. 

Formalin fixed and paraffin embedded surgical tissue material 
were retrieved from the archives of the department of pathology, 
N. Kipshidze central university clinic, Tbilisi, Georgia. Routine 
haematoxylin and eosin stained slides were revised and classi-
fied by two independent pathologists (V.M., T.M.). Alcian-blue 
staining was used to distinguish serous BOTs from mucinous 
BOTs (the latter is positive for Alcian-blue staining). In addi-
tion, the number of mitotic figures were evaluated in 20 high 
power fields (x200). 

4µ FFPE tissue sections were deparaffinized in xylene and 
rehydrated by using serial dilutions of ethanol (96%, 80%, 
70%) and heat mediated antigen retrieval has been performed. 
Antibodies against the following antigens were used: WT1 
(WT49); ER (6F11); PR (NCL-L-PGR-312, clone 16), BCL2 
Ki67(MM1); P53 (DO7) and phosphohistone-H3 (PHH3) Im-
munohistochemical staining was evaluated in 20 high power 
fields (x200) for each marker in each case and the average num-
ber of positive cells were recorded. 

Comparisons between different groups has been performed by 
the use of Kruskall-Wallis test and non-parametric correlations 
have been estimated by Spearman’s rank test. In all tests, p val-
ues ≤0.05 considered as significant. Statistical analysis of data 
has been performed using SPSS 19 statistical program. 

Results and their discussion. Mitotic counts. Mitotic fig-
ures were not detected in first two groups of patients, includ-
ing serous cystadenomas (group I) and mucinous cystadenomas 
(group II). In groups III and IV serous BOTs and mucinous 
BOTs, the mitotic figures were detected in 4/20 (20%) and 6/20 
(30%) cases respectively. In groups V and VI, low grade serous 
carcinoma and low grade mucinous carcinoma mitotic figures 
were detected in 9/20 (45%) and 11/20 (55%) cases respectively 
and in groups VII and VIII, high grade serous carcinoma and 
high grade mucinous carcinoma mitotic figures were detected in 
14/20 (75%) and 16/20 (85%) cases respectively. 

Expression of phosphohiston-H3 in groups. PHH3 was not 
detected in first two groups of patients, including serous cyst-
adenomas (group I) and mucinous cystadenomas (group II). In 
groups III and IV serous BOTs and mucinous BOTs, the mitotic 
figures were detected in 6/20 (30%) and 8/20 (40%) cases re-
spectively. In groups V and VI, low grade serous carcinoma and 
low grade mucinous carcinoma mitotic figures were detected in 
15/20 (75%) and 13/20 (65%) cases respectively and in groups 
VII and VIII, high grade serous carcinoma and high grade mu-
cinous carcinoma mitotic figures were detected in 17/20 (85%) 
and 19/20 (90%) cases respectively. 

Fig 1. Distribution of mitotic counts and phosphohiston-H3 in different groups, Group I, serous cystadenoma, Group II, 
mucinous cystadenoma, Group III, serous BOT, Group IV, mucinous BOT, Group V, low grade serous carcinoma, 

Group VI low grade mucinous carcinoma, Group VII, high grade serous carcinoma, Group VIII, high grade mucinous carcinoma

Fig. 2. The expression of PHH3 in A. serous BOT, B. mucinous BOT, C. low grade serous carcinoma, D. 
low grade mucinous carcinoma, E. high grade serous carcinoma, F. high grade mucinous carcinoma, IHC, X200
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Expression of phosphohiston-H3 in different groups with dif-
ferent proliferation potential. Third we analysed the relationship 
between the expression of PHH3 and Ki67 proliferation marker. 
We have found high positive correlation (r=.59, p<0.05) between 
PHH3 and Ki67 expression. In addition, we have divided groups 
into additional two groups according to Ki67 proliferation status, 
particularly patients with low/negative (≤10%) Ki67 labelling and 
patients with high Ki67 (>10%) labelling index. Interestingly we 
have found, that 30% of cases with low/negative Ki67 labelling in-
dex are characterised with high expression of PHH3.

Relationship between phosphohiston-H3 expression and 
mutant-p53 and BCL2 expression. We have found the moderate 
positive correlation between phosphohiston-H3 expression and 
mutant-p53 expression (r=.42, p<0.05), whilst we have found 
the moderate negative correlation between phosphohiston-H3 
expression and BCL2 expression (r=.39, p<0.05).

Relationship between phosphohiston-H3 expression and ER 
and PR. The expression of PHH3 was negatively associated 
with the expression of ER and PR receptors (r=.36, p<0.05 and 
r=.33, p<0.05 respectively).

First, we counted raw number of mitoses in different groups 
of ovarian epithelial tumors. The results of our study showed 
that there are no mitoses detected in benign lesions such as se-
rous and mucinous cystadenomas. With regards to serous and 
mucinous BOTs, mitotic figures were detected in 20 and 30% 
of cases respectively. Borderline ovarian tumors (BOTs) are tu-
mors of epithelial origin, which show the intermediate features 
between benign cystadenomas and adenocarcinomas. In 1973 
BOTs were classified by the World Health Organization (WHO) 
as ‘low malignant potential ovarian tumors and in 2003 they 
were reclassified as ‘borderline tumors’ [7]. BOTs comprise of 
approximately 15-20% of all atypical proliferations in the ovary 
and 4-14% of ovarian epithelial tumours [8]. Even though serous 
cystadenoma can progress to BOT and finally to serous low-
grade carcinoma, these three tumors are recognised as separate 
entities, which differ in biological behaviour and require differ-
ent clinical management strategies [8,9]. Most of the BOT cases 
are at first encountered by general gynaecologists, which leads 
to inappropriate treatment and delayed management by gynae-
cologic oncologists. Therefore, early recognition and diagnosis 
of BOTs are important for the proper management of patients, 
to avoid disease progression and relapse. Histologically, there 
are two major types of BOTs: serous-papillary and mucinous. 
The malignancy potential of both types of BOTs, still requires 
further investigation. Providing that some of the BOTs in our 
study show high numbers of mitotic cell counts, we recommend 
the assessment of mitoses as an additional marker of BOT ma-
lignancy potential. 

Second, we evaluated the raw number of PHH3 positive cells 
in different groups of ovarian epithelial tumors. The results of 
our study showed the high correlation between raw mitotic 
counts and PHH3 expression (r=.71, p<0.05). However, the 
number of PHH3 positive cases were higher compared to cases 
with the raw mitotic count. Particularly, PHH3 positivity was 
detected in 30% of serous BOTs, 40% of mucinous BOTs, 75% 
of low-grade serous carcinomas, 65% of mucinous carcinomas, 
85% of high-grade serous carcinomas and 90% of high grade 
mucinous carcinomas. In addition, we have analysed the rela-
tionship between PHH3 and Ki67 expression and we have found 
that some Ki67 negative cases show the expression of PHH3. 
These data collectively suggest that the staining with PHH3 is 
the superior for the detection of mitotic counts and prolifera-
tion potential using Ki67. 

We have also studied the relationship between PHH3 and 
mutant p53. The antibody we used against p53 is the cocktail of 
mutant and normal p53. Therefore, P53 immunohistochemical 
expression is characterised with three different staining patterns, 
such as complete absence of staining, wild type positivity and 
high expression of p53, with different significance. The low or 
absent expression of p53 indicates the loss of p53 and there-
fore mutant p53. Wild type expression indicates, which is p53 
moderate expression in 60-70% cells indicates the presence of 
wild type, aka. Normal p53 and the strong dark expression of 
p53 indicates the presence of mutant p53 [10]. We have found 
that mutant p53 is negatively associated with the expression of 
PHH3, meaning PHH3 is increased in more aggressive cancer 
types. In line with these results, we have also found the negative 
association of PHH3 with BCL2, ER and PR receptors. 

PHH3 has been studied in different types of cancers as a prog-
nostic marker. Nakashima et al, have found that high number of 
PHH3 positive mitotic cells were associated with poor prognosis 
in human oesophageal squamous cell carcinoma [11]. Similar to 
our study, Khieu et al., also found that PHH3 correlates best to 
histologic grade and has less interobserver variability compared 
with Ki-67 proliferation index and mitotic cell count in follicul-
lar lymphoma cases [12]. 

Conclustions. To the best of our knowledge it is the first pro-
found study of the phosphorylated histone-H3 in patients with 
epithelial ovarian tumors. The results of our study show that 
PHH3 antibodies can be used for the detection of the cell pro-
liferation and the progression potential of the epithelial tumors 
of the ovary. 
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SUMMARY

EPIGENETIC CHANGES – HISTONE 3 PHOSPHORYLA-
TION – EPITHELIAL OVARIAN TUMORS

Munjishvili V., Barabadze E., Muzashvili T., 
Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Histone modifications represent one of the types of epigen-
etic changes. Histones, undergo different types of epigenetic 
modifications, including the phosphorylation of serine residues. 
pHH3 antibodies specifically detect histon-3 protein, when 
phosphorylated at 10th and 28th serine residues. Traditionally 
pHH3 antibodies are used as proliferation marker, as it detects 
cells in late G2 and M phase. We studied the distribution of 
phosphor-histon-3 in epithelial tumors of the ovary and its re-
lationship with ER, PR, Ki67, p53 and BCL2. Altogether, we 
investigated postoperative material from 160 patients. Standard 
immunohistochemistry was used to detect, phosphohistone-H3 
(pHH3), ER, PR, Ki67, p53 and BCL2. The results of our study 
showed that phosphohistone-H3 expression is negatively asso-
ciated with the expression of ER and PR expression, as well as 
with BCL2 expression, on the other hand it positively correlates 
with Ki67 and mutant p53 (p<0.05). In addition, the expression 
of phosphohistone-H3 is detected in Ki67 negative cases and its 
expression is increased along with the increase of malignancy 
grade. Our study results indicate that PHH3 might be used as an 
additional marker for the assessment of proliferation and malig-
nancy potential of epithelial tumors of the ovary.

Keywords: phosphohistone-H3, epithelial tumors of the 
ovary.

РЕЗЮМЕ

ОСОБЕННОСТИ ЭПИГЕНЕТИЧЕСКИХ ИЗМЕНЕ-
НИЙ – ФОСФОРИЛИРОВАНИЕ ГИСТОНА-3, В ЭПИ-
ТЕЛИАЛЬНЫХ ОПУХОЛЯХ ЯИЧНИКА

Мунджишвили В.В., Барабадзе Е.Р., Музашвили Т.З., 
Гачечиладзе М.Д., Буркадзе Г.М.

Тбилисский государственный медицинский университет, 
Грузия

Модификация гистонов - один из видов эпигенетических 
изменений. Гистоны подвергаются различным эпигенетиче-
ским модификациям, в том числе фосфорилированию сери-
новых остатков. Антитела pHH3 специфически выявляют 
белок гистон-3 в случае его фосфорилирования в 10 и 28 
сериновых остатках. Традиционно его используют как мар-

кер клеточной пролиферации и выявляют клетки в поздних 
G2 и М фазах. Целью исследования явилось определение 
особенности распределения фосфолированного гистона-3 
в эпителиальных опухолях яичника и его связи с маркера-
ми ER, PR, Ki67, p53, BCL2 и WT1. Изучены постопераци-
онные материалы 160 пациентов. Проведено стандартное 
иммуногистохимическое исследование с использованием 
маркеров: фосфо-гистон-3, ER, PR, Ki67, p53, BCL2 и WT1. 

Результаты исследования выявили, что экспрессия фос-
фо-гистона-3 находится в негативной ассоциации с экспрес-
сией ER, PR рецепторов и BCL2, в позитивной корреляции с 
Ki67 и наличием мутантного p53 (p<0.05). Фосфо-гистон-3 
отмечается и при Ki67-негативных случаях и его содержа-
ние увеличивается с ростом степени злокачественности. 
Результаты исследования показали, что фосфолированный 
гистон-3 используется в качестве дополнительного маркера 
определения пролиферативного и злокачественного потен-
циала эпителиальных опухолей яичника.

reziume

epigenetikuri cvlilebebis Taviseburebebi – his-
ton-3-is fosfolirileba, sakvercxis epiTelur 
simsivneebSi 

v.munjiSvili, e.barabaZe, T.muzaSvili, m.gaCeCilaZe, 
g.burkaZe

Tbilisis saxelmwifo samedicino universteti, 
saqarTvelo

histonebis modifikacia warmoadgens epigene-
tikuri cvlilebebis erT-erT saxeobas. histone-
bi eqvemdebareba sxvadasxvagvar epigenetikur 
modifikaciebs, romelTa Soris aris serinuli 
naSTebis fosfolirileba. pHH3 antisxeulebi 
specifikurad avlens histon-3 cilas, rodesac 
igi fosfolirilebulia serinis me-10 da 28-e 
naSTebSi. tradiciulad igi gamoiyeneba, rogorc 
ujreduli proliferaciis markeri da avlens 
ujredebs gvian G2 da M fazebSi. 
kvlevis mizans warmoadgenda fosfolirile-

buli histon-3-is ganawilebis Taviseburebis Ses-
wavla sakvercxis epiTelur simsivneebSi da misi 
kavSiris dadgena iseT markerebTan, rogoricaa 
ER, PR, Ki67, p53 BCL2 da WT1. 
gamokvleulia 160 pacientis postoperaciuli 

masala. standartuli imunohistoqimiuri meTo-
diT Seswavlilia fosfo-histon-3, ER, PR, Ki67, 
p53, BCL2 da WT1. kvlevis Sedegebma gamoavlina, 
rom fosfo-histon-3-is eqpresia negatiur aso-
ciaciaSia ER, PR receptorebis eqspresiasTan da 
BCL2-Tan. pozitiur korelaciaSia Ki67 da mutant 
p53-Tan (p<0.05). fosfo-histon-3 aRiniSneba Ki67  
negatiur SemTxvevebSic da misi moculoba izr-
deba avTvisebianobis xarisxis zrdasTan erTad. 
avtorebis mier gamotanilia daskvna, rom fos-

folirilebuli histon-3 SesaZlebelia gamo-
yenebuli iyos, rogorc sakvercxis epiTeluri 
simsivneebis proliferaciuli da avTvisebianobis 
potencialis gansazrRvris damatebiTi markeri.
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The course of infectious diseases can proceed with complica-
tions just because of the formation of microbial biofilms in or-
ganism. Many chronic diseases, such as urinary tract infections 
including pyelonephritis, are associated with biofilm infections. 
[1,2]. Planktonic bacteria are known to reach the kidneys in an 
ascending way and be able to attach to uroepithelium and kidney 
papillae in kidney collective systems. Bacterial adhesion is the 
main moment in tissue surface of host organism. Adhesion of 
microorganisms to uroepithelium enables them to resist removal 
by urine flow. Bacterial adhesion not only promotes colonization, 
but also favors invasion of microorganisms, biofilms formation 
and damage of host cells with pyelonephritis development. Bio-
films on uroepithelium surface are easy eradicated by antimi-
crobial agents compared with biofilms formed on alien objects 
in urinary system. Alien body in urinary tract (catheters, stents, 
drainages, stones) becomes the infection source for the organism 
which leads to the development of urinary system complicated 
infections [3,4]. Periodic release of bacteria planktonic forms 
from biofilms with urine flow is the source of maintenance of 
chronic infections and inflammatory process in kidneys. 

The biofilms study nowadays attracts great interest of the re-
searches mainly for the reason that this way of bacteria existence 
creates more problems in medical practice. Biofilms present one of 
pathogenic factors of pyelonephritis chronic forms formation [5, 6].

Bacteria living in biofilms significantly differ from planktonic 
forms in their biological properties. Bacteria stability in biofilms 
to antibiotics and attack of immune system draws more atten-
tion. The nature of this stability is intensely studied at present. 
Thus, the ability of biofilms bacteria to survive in presence of 
antibiotics in concentrations sufficiently exceeding standard 
therapeutic concentrations creates difficulties in pyelonephritic 
treatment in children as this poses production of polyresistant 
planktonic cells the result of which is the appearance of chronic 
pyelonephritis and frequent relapses [7].

The problem of suppression and destruction of bacterial bio-
films is the extremely urgent task as in clinics classical methods 
of antibiotic therapy of purulent-inflammatory infections are of-

ten ineffective and unpredictable because of high resistance of 
causative agents in biofilms. 

Thus, at present means and methods allowing the destruction 
of biofilms and facilitating access of antimicrobial preparations 
to planktonic cells are actively sought. Thorough study of bio-
films formation processes by pyelonephritis causative agents 
with the help of light, fluorescent and scanning microscopy is 
necessary [8].

The aim of the given study was the detection of the ability to 
biofilms formation by bacteria, pyelonephritis causative agents 
in children with the help of light, fluorescent and scanning mi-
croscopy. 

Material and methods. Bacteriological method for micro-
organism identification according to accepted microbiological 
schemes of microorganisms allocation and identification was 
used to achieve the goal [9]. Sterile polymeric Petri dishes d=40 
mm were used to receive biofilms. Each dish was placed 4 ml of 
Müller-Hinton broth and daily microorganisms culture excreted 
from urine in children with pyelonephritis and incubated for 
12-24 hours under +37°С. After incubation the growth media 
was poured out, the dishes were rinsed twice by Hencs solu-
tion (2 ml), fixed by 10% solution of formalin on distilled water 
(рН=7,2-7,4), dried, stained by 1% solution of crystal violet and 
washed by distilled water [10]. 

The preparations microscopy was done with the help of Gra-
num microscope with oil immersion. Bacteria and their biofilms 
digital imaging was received with the help of ToupCam 3.1 MP 
video camera (video ocular) and saved in jpeg format. 

Scanning (the department of experimental physics of the 
physical faculty of V.N.Karazin KNU) and fluorescent micros-
copy (for daily biofilms staining 200 mcl of working mixture of 
acridine orange (concentration 2 mcg/ml) were used for visu-
alization of biofilms morphologic structure in high resolution. 
The records were kept with the help of fluorescent microscope, 
enlargement 100х10х1,5, using filters, providing exciting light 
with the wave length not more than 490 nm and emission with 
the wave length 520 nm). 

 

ABILITY TO FORM BIOFILMS BY PYELONEPHRITIS CAUSATIVE AGENTS IN CHILDREN 

1Mishyna М., 1Marchenko I., 3Malanchuk S., 2Makieieva N., 1Mozgova Yu.

Kharkiv National Medical University, 1D.P. Grynyov Department of Microbiology, Virology and Immunology;
2Department of Pediatrics N2; 3V.N. Karazin Kharkiv National University, 
Department of General and Clinical Immunology and Allergology, Ukraine

Fig. 1. Determination of biofilm formation ability with the help of light, fluorescent and scanning microscopy 
(І – light microscope; ІІ – fluorescent and scanning microscope)
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Results and their discussion. The study demonstrated that all 
isolates formed biofilms. Adhesion of planktonic bacteria forms 
took place on the first stage, intracellular matrix formation occurred 
on the second stage and biofilm formation took place on the third 

stage. During the study of E. coli and Proteus sрр. bacteria prepara-
tions with the use of scanning and light microscopy ordered bacte-
ria arrangement was seen in the form of separate structures or tiny 
clusters of bacterial cells united by matrix (Fig. 2, 3).

Fig. 2. Bacteria biofilms formation: 1 – E. coli; 2 – Proteus sрр.; scanning microscopy

Fig. 3. E. coli isolates biofilms formation:1 – with acute form of pyelonephritis;
 2 – with chronic form of pyelonephritis. Light microscopy

During the study of the ability to form P. aeruginosa iso-
lates biofilms with the help of scanning microscopy it was 
stated that the adhesion of separate bacterial cells occurs 
with further conglomerates formation which are surrounded 

by matrix with further biofilm formation (Fig. 4). Packed bio-
films areas with cells clusters with good fluorescence were 
found with the help of fluorescent microscopy (Fig. 5). 
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Fig. 4. P. aeruginosa bacteria biofilms formation.; scanning 
microscopy

During daily K.рneumoniae isolates biofilms study by meth-
ods of scanning and fluorescent microscopy (Fig. 6) it was found 
by that K.рneumoniae biofilms were covered with dense matrix 
and riddled with multiple canals in the form of apertures. 

During morphological peculiarities study of E. faecalis iso-
lates biofilms formation with the use of scanning and fluores-
cent microscopy it was found that bacterial cells were densely 
packed and united by intracellular matrix under which bacteria 
of spherical shape were seen. (Fig. 7). 

Thus biofilms, the nature of which depends on the type of 
bacteria, are formed on the surface of conglomerates consisting 
of bacterial cells. Peculiarities of course and appearance of py-
elonephritis chronic form and relapses in children is explained 
by biofilms formation. 

 

Fig. 5. Ability to P. aeruginosa bacteria biofilms formation; 
fluorescent microscopy

Fig. 6. K.рneumoniae bacteria biofilms formation; scanning and fluorescent microscopy

Fig. 7. E. Faecalis bacteria biofilms formation; scanning and fluorescent microscopy
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SUMMARY

ABILITY TO FORM BIOFILMS BY PYELONEPHRITIS 
CAUSATIVE AGENTS IN CHILDREN 

1Mishyna М., 1Marchenko I., 3Malanchuk S., 2Makieieva N., 
1Mozgova Yu.

Kharkiv National Medical University, 1D.P. Grynyov Depart-
ment of Microbiology, Virology and Immunology; 2Department 
of Pediatrics N2; 3V.N. Karazin Kharkiv National University, 
Department of General and Clinical Immunology and Allergol-
ogy, Ukraine

 The work is dedicated to the study of biofilms formation 
process by main pyelonephritis causative agents in children 
in vitro using methods of light, fluorescent and scanning mi-
croscopy. To study biofilms formation bacteria were cultivat-
ed in liquid substratum on glass in polystyrene Petri dishes 
d=40mm. The study demonstrated that all isolates formed 
biofilms. Adhesion of bacteria planktonic forms took place 
on the first stage, intracellular matrix formation took place 
on the second stage, and biofilms formation took place on the 
third stage. 

During the study of E. coli and Proteus sрр bacteria prep-
arations with the use of scanning and light microscopy or-
dered bacteria arrangement was seen in the form of separate 
structures or tiny clusters of bacterial cells united by matrix. 
During the study of the ability to form P. aeruginosa iso-
lates biofilms with the help of scanning microscopy it was 
stated that the adhesion of separate bacterial cells occurs by 
conglomerates formation surrounded by matrix with further 

biofilms formation. Bacterial cells in the form of dense elon-
gated sticks were seen under the film. P. аeruginosa isolates 
daily biofilms were stated to have dense structure in the 
form of gel. Packed biofilms areas with cells clusters with 
good fluorescence were found with the help of fluorescent 
microscopy. During daily K.рneumoniae isolates biofilms 
study by methods of scanning and fluorescent microscopy 
it was found that K.рneumoniae biofilms were covered with 
dense matrix and riddled with multiple canals in the form 
of apertures. During morphological peculiarities study of E. 
faecalis isolates biofilms formation with the use of scanning 
and fluorescent microscopy it was found that bacterial cells 
were densely packed and united by intracellular matrix under 
which bacteria of spherical shape were seen. 

Thus biofilms, the nature of which depends on the type of 
bacteria, are formed on the surface of conglomerates consisting 
of bacterial cells. Peculiarities of course and appearance of py-
elonephritis chronic form and relapses in children is explained 
by biofilms formation. 

Keywords: bacteria biofilms, isolates, scanning, light, fluo-
rescent microscopy, pyelonephritis in children.

РЕЗЮМЕ

СПОСОБНОСТЬ К ОБРАЗОВАНИЮ БИОПЛЕНОК 
ВОЗБУДИТЕЛЯМИ ПИЕЛОНЕФРИТОВ У ДЕТЕЙ

1Мишина М.М., 1Марченко И.А., 3Маланчук С.Г., 
2Макеева Н.И., 1Мозговая Ю.А.

Харьковский национальный медицинский университет, 
1кафедра микробиологии, вирусологии и иммунологии им. 
Д.П. Гринева; 2кафедра педиатрии №2; 3Харьковский наци-
ональный университет им. В.Н. Каразина, кафедра клини-
ческой иммунологии и аллергологии, Украина

Статья посвящена исследованию процесса формирова-
ния биопленок основными возбудителями пиелонефритов 
у детей in vitro с использованием методов световой, лю-
минесцентной и сканирующей микроскопии. В результате 
исследования установлено, что все изоляты образовывали 
биопленки. 

Выявлено упорядоченное расположение изолятов E. coli 
и Proteus sрр. в виде отдельных структур или небольшого 
скопления бактериальных клеток, объединенных матрик-
сом. Установлено, что адгезия отдельных бактериальных 
клеток P. aeruginosa происходит с формированием конгло-
мератов, окруженных матриксом с последующим образова-
нием биопленки. 

Выявлено, что суточные биопленки изолятов P. 
аeruginosa имеют плотную структуру в виде геля, биоплен-
ки K.рneumoniae покрыты плотным матриксом и пронизаны 
множественными каналами в виде отверстий, изоляты E. 
faecalis плотно упакованы и объединены межклеточным ма-
триксом, под которым видны бактерии шаровидной формы. 

Таким образом, на поверхности конгломератов, состоя-
щих из бактериальных клеток, формируются биопленки, 
природа которых зависит от вида бактерий. Формирова-
нием биопленок объясняются особенности течения и воз-
никновения хронической формы и рецидивов пиелонеф-
рита у детей. 
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reziume

bavSvebSi pielonefritis gamomwvevi agentebis 
mier bioapkebis formirebis unari

1m.miSina, 1i.marCenko, 3s.malanCuki, 2n.makeeva, 
1i.mozgovaia

xarkovis erovnuli samedicino universiteti, 
1d. grinevis sax. mikrobiologiis, virusologiisa 
da imunologiis kaTedra; 2pediatriis #2 kaTedra; 
3xarkovis v.karazinis sax. erovnuli universiteti, 
kliniuri imunologiisa da alergologiis ka-
Tedra, ukarina

naSromi eZRvneba pielonefritis ZiriTadi 
gamomwvevebis mier bioapkebis warmoqmnis proce-
sis in vitro kvlevas bavSvebSi sinaTlis, luminescen-
turi da maskanirebeli mikroskopiis meTodebis 
gamoyenebiT. Kkvlevis Sedegad dadgenilia, rom 
bioapkebs warmoqmnis yvela izolati. Ggamovle-
nilia E. coli da Proteus sрр.-is izolatebis Tanmim-

devruli ganawileba calkeuli struqturebis 
an matriqsiT gaerTianebuli baqteriuli ujre-
debis mcire dajgufebebis saxiT. Ddadgenilia, 
rom P. aeruginosa-as calkeuli baqteriuli ujre-
dis adhezia xorcieldeba matriqsiT garSemor-
tymuli konglomeratebis formirebiT, bioapkis 
Semdgomi warmoqmniT. gamovlenilia, rom P. ae-
ruginosa-as izolatebis dReRamur bioapkebs aqvs 
mkvrivi gelismagavri struqtura, K.рneumoniae -s 
bioapkebi dafarulia mkvrivi matriqsiT da gam-
sWvalulia naxvretebis saxiT mravalricxovani 
arxebiT, E. Faecalis-is izolatebi mkvrivadaa 
Sekruli da gaerTianebuli ujredSorisi 
matriqsiT, romlis qveSac aRiniSneba sferos 
formis baqteriebi.
amrigad, baqteriuli ujredebisagan Semdgari 

konglomeratebis zedapirze formirdeba bio-
apkebi, romelTa Tvisebebi baqteriebis saxeoba-
zea damokidebuli. bioapkebis formirebiT aix-
sneba pielonefritis mimdinareobis, qronikuli 
formebis da recidivebis ganviTarebis Tavise-
burebebi bavSvebSi.

ДИНАМИКА ИЗМЕНЕНИЙ УЛЬТРАСТРУКТУРЫ МАКРОФАГОЦИТОВ 
РАНЕВОГО КАНАЛА ПОСЛЕ ОГНЕСТРЕЛЬНОГО РАНЕНИЯ

1Михайлусов Р.Н., 2Негодуйко В.В., 3Невзоров В.П., 3Невзорова О.Ф., 1Денисюк Т.А. 

1Харьковская медицинская академия последипломного образования; 
2Военно–медицинский клинический центр Северного региона Министерства обороны Украины; 

3Государственное учреждение «Институт общей и неотложной хирургии им. В.Т. Зайцева», Украина

Несмотря на стремительное развитие современных 
средств поражения во время локальных военных конфлик-
тов, миротворческих миссий и военных операций, наиболь-
шее количество повреждений наносится огнестрельным 
оружием [4,17,19].

В структуре огнестрельных ранений, полученных во 
время вооруженных конфликтов, превалируют травмы ко-
нечностей с повреждением костей и мягких тканей. По ре-
зультатам анализа случаев ранений американских военно-
служащих во время второй мировой, вьетнамской, иракской 
войны, доля проникающих ранений конечностей составля-
ет от 50% до 70%, среди них только у трети пострадавших 
были пулевые ранения [2,5,13].

По данным J.J. Doucet и соавт. [8], боевая травма, в отли-
чие от гражданской, в большинстве случаев (63,3%) повреж-
дает нижние конечности, в основном, в результате взрывов, 
в 16,3% - от высокоскоростных огнестрельных ранений.

Несмотря на многовековую историю применения ог-
нестрельного оружия, углубление данных патогенеза ог-
нестрельных ран и множества предложенных методик 
оказания медицинской помощи [10,11,16,18], вопросы дли-
тельности восстановления мягких тканей после огнестрель-
ных осколочных ранений по сей день не изучены [1,15].

Недостаточно изучен вопрос длительности изменений и 

полноценности восстановления макрофагальной системы 
рубцовых тканей после огнестрельных осколочных ране-
ний. Одним из методов, позволяющих оценить восстанов-
ление функционирования и структуры тканей на субклеточ-
ном уровне является электронная микроскопия [3,6,14]. 

Цель исследования - определить особенности перестрой-
ки субмикроскопической архитектоники макрофагоцитов 
скелетных мышц, динамику трансформаций органелл и 
внутриклеточных мембран в различные сроки после моде-
лированного огнестрельного осколочного ранения.

Материал и методы. Для реализации поставленной цели 
исследования использованы 26 лабораторных животных 
– племенных кроликов породы «Шиншилла», с массой 
тела 2200-3000 гр. Средняя масса животных составила 
2620±120 гр. За 20 минут до начала экспериментов прово-
дили обезболивание лабораторных животных препаратом 
налбуфин в дозе 0,3 мг/кг массы тела животного, внутримы-
шечно. Лабораторным животным наносили огнестрельное 
ранение в области мышц бедра из пистолета «Форт-12» ка-
либр 9 мм, с усиленным патроном, заряженным обрезанны-
ми (без шляпки) металлическими шурупами СМК 3,5х9,5 
(«саморез») массой 0,9-1,1 гр с дистанции 3,0 м. Начальная 
скорость осколка составила 305 м/сек. Моделирование ог-
нестрельных осколочных ранений проводилось в сертифи-
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цированном стрелковом тире с соблюдением требований 
безопасности. Все огнестрельные ранения были слепыми, 
осколки оставались в мягких тканях животных, раны зажи-
вали с осколками. Кролики выводились из эксперимента на 
30 и 60 сутки после нанесения ранений.

Методом случайных чисел кролики были рандомизирова-
ны на следующие группы: 

I группа (контрольная) – 6 интактных кролей, которым ог-
нестрельные ранения не наносились, из эксперимента выво-
дились по 3 кроля на 30 и 60 сутки, материал из мышцы бе-
дра забирали для контроля качества подготовки препаратов 
для электронной микроскопии.

II группа – 10 кролей, которым ранения наносились по 
описанной выше методике, животные выводились из экспе-
римента на 30 сутки после огнестрельного ранения.

III группа – 10 кролей, ранения которым наносились так-
же по описанной выше методике, животные выводились из 
эксперимента на 60 сутки после огнестрельного ранения.

Лабораторных животных содержали в виварии Харьков-
ской медицинской академии последипломного образования 
в одинаковых стандартизированных условиях с использова-
нием естественного светового режима и стандартной диеты, 
при свободном доступе к воде и пище, согласно междуна-
родным правилам «Руководства по уходу и использованию 
лабораторных животных» [12]. Экспериментальные работы 
проводились согласно европейским требованиям обраще-
ния с животными [7,9].

Протоколы исследований с использованием лаборатор-
ных животных одобрены локальной этической комиссией 
Военно–медицинского клинического Центра Северного 
региона (положительное решение Комиссии по вопросам 
этики №3/2 от 12.03.2015 г. «О проведении исследований 
огнестрельных ранений мягких тканей с использованием 
лабораторных животных»). 

Кусочки рубцовой ткани, забранные из раневого канала, 
иссекали для электронно-микроскопического исследова-
ния, помещали для предварительной фиксации в 2,5% за-
буференный раствор глютарового альдегида на 5-6 часов 
при температуре 40С. После окончания предварительной 
фиксации кусочки ткани промывали в буферном растворе 
и переносили в 1% забуференный раствор четырехокиси 
осмия на 2-3 часа при температуре 4°С. Ткань обезвожи-
вали в спиртах возрастающей концентрации и ацетоне, 
пропитывали смесью эпоксидных смол (эпо-аралдит) и 
заключали в блоки по общепринятой методике. Полиме-
ризацию блоков проводили в термостате при температуре 
60°С в течение двух суток.

Из полученных блоков на ультрамикротоме УМТП-4 
(Сумский завод электронных микроскопов, Украина) изго-
тавливали ультратонкие срезы, которые после контрасти-
рования цитратом свинца изучали под электронным микро-
скопом ЭМ-125 (Сумский завод электронных микроскопов, 
Украина) при ускоряющем напряжении 75 кВ.

Контролем качества гистологической обработки ткани слу-
жили биоптаты интактных экспериментальных животных. 
Электронное микроскопическое исследование ультраструк-
турной организации миосимпластов скелетных мышц интакт-
ных экспериментальных животных показало адекватность 
гистологической обработки тканей. Субмикроскопические 
структуры миосимпластов соответствовали современным 
представлениям. Мембраны, которые образовывали органел-
лы имели четкую контурированную структуру, свойственную 
элементарной мембране, без очагов деструкции.	

Результаты и их обсуждение. На тридцатые сутки после 
огнестрельного ранения в рубцовой ткани, окружающей ра-
невой канал, в скелетных мышцах обнаруживались макро-
фагоциты, субмикроскопическая архитектоника которых 
отличалась полиморфизмом.

В макрофагоцитах частично визуализировались хо-
рошо развитые органеллы, соответствующие типичной 
ультраструктурной организации этих клеток. Ядра име-
ли неправильную форму, матрикс ядра содержал конден-
сированный хроматин, который в виде осмиофильных 
глыбок локализовался на ядерной мембране. Гранулы 
деконденсированного хроматина и рибосомы рассеяны в 
центральной области матрикса ядра. Ядерная мембрана 
четко контурирована, без очагов разрушения и разрыхле-
ния. Наблюдаются глубокие инвагинации ядерной мем-
браны. Очаги деструкции кариолеммы и локальные рас-
ширения перинуклеарных пространств отсутствовали. 
Гранулярный эндоплазматический ретикулум представ-
лен умеренно расширенными цистернами, заполненными 
веществом низкой электронной плотности. На мембранах 
гранулярного эндоплазматического ретикулума выявля-
ются многочисленные рибосомы. В цитоплазме макрофа-
гоцитов присутствуют многочисленные скопления рибо-
сом и полисом (рис. 1а).

Мелкие митохондрии с небольшим количеством укоро-
ченных и разрыхлённых крист содержат мелко гранулярный 
матрикс средней электронной плотности. Пластинчатый 
цитоплазматический комплекс Гольджи умеренно гипер-
трофирован, его гладкие мембраны, собранные в пакеты, 
параллельно ориентированы; пакеты мембран пластинча-
того цитоплазматического комплекса Гольджи окружены 
большим количеством мелких везикул. В цитоплазме ма-
крофагоцитов располагаются первичные лизосомы и вклю-
чения фагоцитированного материала, по всей вероятности, 
липопротеидной природы (рис. 1б). Цитоплазматическая 
мембрана макрофагоцитов имеет типичную для этих клеток 
структуру, присущую элементарной мембране и не содер-
жит участков, подверженных лизису. 

В цитоплазме отдельных макрофагоцитов из раневого ка-
нала бедренной мышцы на 30 сутки после огнестрельного 
ранения обнаруживались макрофагоциты, ультраструктур-
ная организация которых сохраняла деструктивные и дис-
трофические нарушения органелл (рис.1в). Ядра макрофа-
гоцитов имеют неправильную форму и содержат большое 
количество конденсированного хроматина, глыбки которого 
располагаются как по периферии ядра, так и в других от-
делах матрикса. Центральная область матрикса ядра имеет 
низкую электронную плотность и заполнена большим ко-
личеством гранул деконденсированного хроматина. В ци-
топлазме обнаруживаются набухшие митохондрии с элек-
тронно-прозрачным матриксом, разрушенными кристами 
и очагами деструкции наружных мембран. Гранулярный 
эндоплазматический ретикулум представлен большим ко-
личеством мелких электронно-прозрачных цистерн. Кроме 
того, в цитоплазме присутствуют крупные аутофагосомы. 

В препаратах встречаются макрофагоциты, заполненные 
скоплениями включений липидов и осмиофильного фагоци-
тированного вещества (рис. 1г).

Субмикроскопическая организация органелл макрофа-
гоцитов из рубцовой ткани раневого канала в скелетных 
мышцах на 60 сутки после огнестрельного ранения содер-
жит элементы как дистрофических, так и деструктивных 
нарушений.
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Рис. 1. Ультраструктура макрофагоцитов рубцовой ткани, окружающей раневой канал в скелетных мышцах, 30 сутки 

после огнестрельного ранения. Контрастировано цитратом свинца: а - расширение цистерн гранулярного эндоплазмати-
ческого ретикулума, Х45000, б - вторичные лизосомы и фагоцитированный материал в цитоплазме, Х61000, в - набухание 
митохондрий и очаговая деструкция наружных мембран, Х50000, г - скопления осмиофильного фагоцитированного мате-
риала в цитоплазме, Х46000 

Рис. 2. Ультраструктура макрофагоцитов из рубцовой ткани, окружающей раневой канал в скелетных мышцах, 
60 сутки после огнестрельного ранения. Контрастировано цитратом свинца: а - конденсированный хроматин ядра, Х42000, 
б - разрушенные митохондрии в цитоплазме, Х66000, в - вторичные лизосомы в цитоплазме, Х72000
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Значительная часть макрофагоцитов отличается запу-
стеванием цитоплазмы. В перинуклеарной области цито-
плазмы практически отсутствуют органеллы. Эта область 
цитоплазмы имеет электронно-прозрачный вид и заполне-
на небольшим количеством полисом и рибосом. Ядра ма-
крофагоцитов сохраняют неправильную форму. Ядерная 
мембрана очагово разрыхлена и местами разрушена. На-
блюдаются многочисленные инвагинации оболочки ядра. 
Перинуклеарные пространства не расширены и заполнены 
веществом очень низкой электронной плотности. Глыбки 
конденсированного хроматина ядра концентрируются как 
на ядерной мембране, так и диффузно рассеяны по матрик-
су ядра. Центральная область матрикса ядра имеет низкую 
электронную плотность (рис. 2а).

Цистерны гранулярного эндоплазматического ретикулума 
сильно расширены и электронно-прозрачны. Митохондрии 
имеют различные размеры и форму, матрикс их варьирует 
в зависимости от плотности. Кристы митохондрий дезорга-
низованы и укорочены. У значительной части митохондрий 
наблюдаются очагово-разрушенные наружные мембраны и 
кристы (рис. 2б).

В препаратах встречаются отдельные макрофагоциты, в 
цитоплазме которых обнаруживаются крупные вторичные 
лизосомы (рис.2в). 

Заключение. На тридцатые сутки после огнестрельного 
ранения бедренной мышцы при электронно-микроскопи-
ческом исследовании органелл макрофагоцитов, взятых 
из области рубцовой ткани раневого канала, выявлены по-
лиморфные изменения ультраструктурной архитектоники 
органелл. Большое количество макрофагоцитов находится 
в состоянии высокой функциональной активности, о чём 
свидетельствует хорошо развитый гранулярный эндоплаз-
матический ретикулум, на мембранах которого обнаружи-
ваются многочисленные рибосомы и гипертрофированный 
пластинчатый цитоплазматический комплекс Гольджи.

В препаратах встречается небольшое количество макро-
фагоцитов, содержащих органеллы, с выраженными дис-
трофическими и деструктивными очаговыми разрушениями 
мембран ядра, митохондрий и гранулярного эндоплазма-
тического ретикулума, что свидетельствует об активном 
течении катаболических процессов, вызванных наличием 
в раневом канале токсических компонентов, разрушенных 
миосимпластов и возможным внесением в раневой канал 
ионов тяжелых металлов из поражающего элемента, что 
косвенно подтверждается присутствием в цитоплазме вто-
ричных лизосом, включений липидов и большого числа фа-
гоцитированной субстанции.

Электронно-микроскопическое исследование ультра-
структурной организации органелл макрофагоцитов из 
раневого канала на шестидесятые сутки после огнестрель-
ного ранения выявило аналогичные нарушения, имеющие 
место в предыдущем наблюдении. Необходимо отметить 
возрастание количества макрофагоцитов, содержащих де-
струкции мембран органелл, свидетельствующее о возрас-
тании уровня активности катаболических внутриклеточных 
процессов, которые, по всей вероятности, связаны с про-
грессивным развитием митохондриальной дисфункции и 
чрезмерным накоплением в цитоплазме макрофагоцитов 
фагоцитированного вещества. 

Высокая активность макрофагоцитов, на наш взгляд, об-
условлена вяло текущими процессами утилизации разру-
шенных ультраструктурных компонентов миосимпластов. 
Не исключена и возможность токсического влияния ионов 

тяжёлых металлов из поражающего элемента, что под-
тверждается присутствием в препаратах макрофагоцитов, 
цитоплазма которых заполнена большим количеством фа-
гоцитированного материала и органелл, подверженных де-
структивным изменениям. Вышеизложенное указывает на 
высокий уровень катаболических реакций.

Выявленные изменения ультраструктурной организации 
органелл макрофагоцитов показали, что в области раневого 
канала сохраняется высокая активность макрофагоцитов, 
связанная с вяло текущим воспалительным процессом.

Выводы. 1. Электронно-микроскопическое исследование 
органелл макрофагоцитов, забранных из области рубцо-
вой ткани раневого канала на тридцатые сутки после огне-
стрельного ранения бедренной мышцы, выявило полиморф-
ные изменения их ультраструктурной архитектоники.

2. Большое количество макрофагоцитов находилось в со-
стоянии высокой функциональной активности, о чём сви-
детельствует хорошо развитый гранулярный эндоплазмати-
ческий ретикулум, на мембранах которого обнаруживались 
многочисленные рибосомы, а также гипертрофированный 
пластинчатый цитоплазматический комплекс Гольджи.

3. Выраженные дистрофические и деструктивные изме-
нения органелл с очаговыми разрушениями мембран ядра, 
митохондрий и гранулярного эндоплазматического ретику-
лума в препаратах обнаруживались редко.

4. Интенсивность катаболических процессов обусловлена 
наличием в раневом канале токсических компонентов, раз-
рушенных миосимпластов, а также возможным внесением 
в раневой канал ионов тяжелых металлов из поражающего 
элемента.

5. На шестидесятые сутки после огнестрельного ране-
ния высокая активность макрофагоцитов обусловлена вяло 
текущими процессами утилизации разрушенных ультра-
структурных компонентов миосимпластов и ионов тяжёлых 
металлов из поражающего элемента и вяло текущим воспа-
лительным процессом.
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SUMMARY

DYNAMICS OF CHANGES IN THE MACROSTRUC-
TURE OF MACROPHAGE CELLS OF THE WOUND 
CHANNEL AFTER A GUNSHOT WOUND

1Mikhaylusov R., 2Negoduyko V., 3Nevzorov V., 
3Nevzorova O., 1Denysiuk T.

1Kharkov Medical Academy of Postgraduate Education, 
Ukraine; 2Military Medical Clinical Center of the Northern Re-
gion of the Ministry of Defense of Ukraine; 3State Institution 
“Institute of General and Emergency Surgery V.T. Zaitseva”, 
Ukraine

The purpose of this study was to identify the features of skel-
etal muscle macrophagocytic submicroscopic architectonics, 
the dynamics of transformations of organelles and intracellular 
membranes at different time after the simulated gunshot wound.

The study involved 26 breeding rabbits. Gunshot wounds 
were inflicted from a Fort 12 pistol. Rabbits were removed from 
the experiment on the 30th and 60th day, after the application of 
wounds. Ultrathin sections, after contrasting with lead citrate, 

were examined under an EM-125 electron microscope at an ac-
celerating voltage of 75 kV, with an increase of 42,000–72,000.

Electronic microscopic studies of macrophagocyte organelles 
taken from the scar tissue of the wound channel on the thirtieth 
day after a gunshot wound revealed a large number of macro-
phage cells that are in a state of high functional activity, dystro-
phic and destructive changes of organelles with focal disruption 
of the membrane of the nucleus, mitochondria and the granular 
endoplasmatic reticulum reticulation. The course of catabolic 
processes caused by the presence in the wound channel of toxic 
components, destroyed myosymplasts and heavy metal ions 
of the damaging element. On the sixtieth day after a gunshot 
wound, the increased activity of macrophage cells remained, 
due to sluggish current processes of utilization of the destroyed 
ultrastructural components of myosymplasts and heavy metal 
ions from the damaging element.

Keywords: macrophagocyte ultrastructure, gunshot wound, 
dystrophic changes of organelles.
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ДИНАМИКА ИЗМЕНЕНИЙ УЛЬТРАСТРУКТУРЫ 
МАКРОФАГОЦИТОВ РАНЕВОГО КАНАЛА ПОСЛЕ 
ОГНЕСТРЕЛЬНОГО РАНЕНИЯ
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3Невзорова О.Ф., 1Денисюк Т.А. 
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Целью данного исследования явилось определение особен-
ностей перестройки субмикроскопической архитектоники ма-
крофагоцитов скелетных мышц, динамики трансформаций ор-
ганелл и внутриклеточных мембран в различные сроки после 
моделированного огнестрельного осколочного ранения.

Наблюдались 26 племенных кроликов, огнестрельные ране-
ния которым наносились из пистолета «Форт –12». Кролики 
выводились из эксперимента на 30 и 60 сутки после нанесения 
ранения. Ультратонкие срезы, после контрастирования цитра-
том свинца, изучали под электронным микроскопом ЭМ-125 
(Сумский завод электронных микроскопов, Украина) при уско-
ряющем напряжении 75 кВ, с увеличением 42000–72000.

Электронно-микроскопические исследования органелл 
макрофагоцитов, забранных из рубцовой ткани раневого ка-
нала на тридцатые сутки после огнестрельного ранения, вы-
явили большое количество макрофагоцитов, находящихся в 
состоянии высокой функциональной активности, дистрофи-
ческие и деструктивные изменения органелл с очаговыми 
разрушениями мембран ядра, митохондрий и гранулярного 
эндоплазматического ретикулума. Интенсивность катаболи-
ческих процессов обусловлена наличием в раневом канале 
токсических компонентов, разрушенных миосимпластов и 
ионов тяжелых металлов поражающего элемента. На ше-
стидесятые сутки после огнестрельного ранения сохраня-
лась повышенная активность макрофагоцитов, вызванная 
вяло текущими процессами утилизации разрушенных уль-
траструктурных компонентов миосимпластов и ионов тяжё-
лых металлов из поражающего элемента.
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reziume

Wrilobis arxis makrofagocitebis ultrastruq-
turis cvlilebebis dinamika cecxlnasroli da-
zianebis Semdeg

1r. mixailusovi, 2v. negoduiko, 3v. nevzorovi, 
3o. nevzorova, 1t. denisiuki
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kvlevis mizans warmoadgenda ConCxis kunTebis 
submikroskopuli arqiteqtonikis gadawyobis 
Taviseburebis, organelebisa da ujredSida mem-
branebis transformaciis dinamikis gansazRvra 
cecxlnasroli namsxvrevi Wrilobis modeli-
rebis sxvadasxva vadaze.
dakvirvebis qveS iyo 26 bocveri,  romelTac 

Wriloba miayenes pistoletidan “forti-12”. 
bocverebi eqsperimentidan gamohyavdaT daziane-

bidan 30-e da me-60 dRes. ultrastruqturuli 
anaTlebi, tyviis citratiT kontrastirebis Sem-
dgom, Seiswavleboda eleqtronuli mikroskopiT 
ЭМ-125 (sumi, ukraina) amaCqarebeli ZabviT 75 kv, 
gadidebiT 42000-72000.
Wrilobis arxis nawiburovani qsovilidan 

aRebuli makrofagocitebis organelebis eleq-
tronul-mikroskopiuli kvleviT Wrilobis mi-
yenebidan 30-e dRes gamovlinda maRali funqciuri 
aqtivobis mdgomareobaSi myofi makrofagoci-
tebis uxvi raodenoba, organelebis distro-
fiuli da destruqciuli cvlilebebi birTvis 
membranebis, mitoqondriebis da granuluri endo-
plazmuri retikulumis kerovani dazianebebiT. 
kataboluri procesebis mimdinareoba gamowveu-
li iyo toqsikuri komponentebis, daSlili mio-
simplastebis da damazianebeli elementis mZime 
metalebis ionebis arsebobiT Wrilobis arxSi. 
Ddazianebidan me-60 dRes SenarCunebuli iyo makro-
fagocitebis momatebuli aqtivoba, gamowveuli 
miosimplastebis dazianebuli ultrastruqtu-
ruli komponentebis da damazianebeli elementis 
mZime metalebis ionebis utilizaciis duned mim-
dinare procesebiT.

MANAGEMENT OF AMNESTIC AND BEHAVIORAL DISORDERS AFTER KETAMINE ANESTHESIA

1Belenichev I., 2Burlaka B., 4Puzyrenko A., 5Ryzhenko O., 3Kurochkin M., 4Yusuf J.

Zaporozhye State Medical University, 1Department of Pharmacology and Medical Recipe; 2Department of Drug Technology; 
3Department of Pediatrics; 4All Saints University School of Medicine, Department of Pharmacology, Roseau, Dominica; 

5ICU, 5th Children’s Hospital, Zaporizhzhia, Ukraine

General anesthesia may cause damage of the central nervous 
system and cognitive dysfunction in the postoperative period. The 
frequency of postoperative cognitive dysfunction – 36,8% [1,2]. 
The early postoperative cognitive dysfunction is the main predictor 
of the stable amnestic disorder. It makes worse the patient’s quality 
of life [3-5]. Neuroprotective drugs have an important role in pre-
venting the neuron damage and cognitive dysfunction at the early 
postoperative period when these changes are potentially reversible 
[1,2,6-7]. The neuroprotective drugs have a direct influence on 
memory and mental activity and also increase steadiness of brain 
to the aggressive effect of hypoxia, injuries, intoxication [2]. A new 
intranasal form of Noopept (N-Phenylacetyl-L-prolylglycine ethyl 
ester) was developed by our team at the Department of the medical 
technology (Zaporizhzhia State Medical University, Ukraine). This 
work aimed to estimate the neuroprotective action of Noopept and 
to prove using in the clinic for correction of amnestic and behav-
ioral disorders after ketamine anesthesia.

Material and methods. All experimental studies were conduct-
ed in accordance with the “Methodological recommendations for 
conducting preclinical studies of potential drugs of the State Expert 
Center of the Ministry of Health of Ukraine”. The studies were per-
formed on a sufficient number of experimental animals. All manip-

ulations were carried out according to the regulation of using of the 
animals in biomedical experiments (Strasbourg 1986, as amended 
in 1998). The protocols of experimental studies were approved by 
the decision of the Ethical Committee of the Zaporizhzhia State 
Medical University (protocol No. 77 of Aprile 5th, 2018).

50 mature male Wistar-Kyoto rats with body weight of 200-
220g were treated in a common laboratory environment (12-
hour light cycle, T=+22°C) with free access to water and food. 
All rats were 6 months old. Animals were obtained from the 
Institute of Pharmacology and Toxicology of the Academy of 
Medical Sciences of Ukraine. The duration of the quarantine 
(acclimatization period) for all animals was 14 days. During the 
quarantine, every animal was inspected daily (behavior and gen-
eral condition). Before the beginning of the study, animals that 
met the criteria for inclusion in the experiment were divided into 
groups by using the randomization method. Animals that did not 
meet the criteria were excluded from the study during the quar-
antine. Cells with animals were placed in the separate rooms.

Ketamine anesthesia was made by the intraperitoneal admin-
istration of 100mg/kg ketamine. After recovery from anesthe-
sia the single administration of the drugs in following doses 
was made: 10mg/kg Noopept by the intranasal way, 0,2mg/kg 
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cerebrocurin intraperitoneally, 250mg/kg piracetam intraperi-
toneally. The intact group (the animals without administration 
of ketamine) received 1ml/100g normal saline intraperitoneally 
once, and the control group (the animals after ketamine anes-
thesia) received 1ml/100g normal saline intraperitoneally once. 
The next day after anesthesia the estimation of motor and search 
activity by the open field test and in the labyrinth was made dur-
ing the next 10 days. 

Cerebrocurin (Scientific Production Enterprise, Ukraine) is a 
white, slightly yellowish transparent liquid with pH 6,1-6,4. It 
contains neuropeptides, including proteins S-100, reelin, nerve 
growth factor, amino acids [12,13].

Piracetam was used in the form of 20% solution (Arterium, 
Ukraine).

Noopept (OTCpharm, Russia) is a homogeneous transparent 
liquid without odor with the low viscosity in the nasal form (Pat-
ent # 126979, Ukraine).

Determination of motor activity
Determination of motor activity was carried out by the open 

field test using arena 80х80х35cm. The animal was placed in the 
center of the area, and then it has been allowed to walk across 
the arena freely for 8 min. We estimated general walked dis-
tance, general motor activity, structure of activity (high, low 
activity, torpidity), quantity of freezing and entering in center, 
distance walked near wall, vertical search activity (quantity of 

rearing near wall and free standing), quantity of short and long 
grooming events, quantity of defecation and urination.

Estimation of reference and working memory
Investigations of memory were carried out with radial laby-

rinth LE760 (AgnTho’s, Sweden). Radial arm maze consists of 
an octagonal platform (lateral length 22cm) with outgoing 8 ra-
dial ray-paths 70cm length and 10cm wide. Each path is closed 
by the guillotine mechanism independently of one another. All 
installation was placed at the height of 70cm from the floor. The 
investigation was carried out in silence.

Starting from the first day animals were placed in the central 
part with 4 closed rays and 4 opened rays. 200mg of food was 
put into troughs. Combination of opened and closed rays was 
individual and regular for each animal. Each animal was trained 
in food search using visual landmark for 10 min. The experiment 
was repeated every day twice for each animal. The animals have 
gotten daily food ration after the experiments. On the 10th day, 
the animal was placed in a radial labyrinth with 8 opened ray-
paths, and in 4 of ray-paths the food was put according to habit-
ual scheme for the individual animal. We estimated the number 
of referent memory mistakes (first visit the earlier closed ray 
where animal never found the food), and the number of working 
memory mistakes (repeated visit the ray where animal found or 
not found food earlier). Besides, we estimated traversed distance 
and general motor activity.

Table. Influence of noopept, cerebrocurin and piracetam on rat’s behavioral activity and memory after ketamine anesthesia

Index Intact group Control group
Ketamine 

anesthesia+
Cerebrocurin

Ketamine 
anesthesia+
Piracetam

Ketamine 
anesthesia+

Noopept
Radial labyrinth

Number of referent 
memory mistakes 2 3 2 3 1#,†

Number of working 
memory mistakes 4±1 13±1* 5±1#,† 12±1* 2#,&,†

General motor activity, 
cm2/s 24380,98±124,4 26867,58±154,5 44862,35±168,5*,#,† 27552,12±123,1 34863,66±

108,5*,#,&,†

Open field
Traveled distance, cm 4161,82±29,78 4202,03±77,1 3094,16±34,5*,#,† 4013,25±42,36 3916,56±24,48
Number of entering to 
centre, unit 1 2 1±1 2 1

High activity, % 7,83±1,44 14,83±2,07* 21,83±1,58*,#,† 12,22±1,21* 10,50±1,45#,&

Low activity, % 61,71±7,08 65,83±4,03 65,17±3,69 66,22±7,44 78,30±1,59*,#,&,†

Torpidity, % 30,47±6,59 22,34±4,37 13,00±4,64 21,22±5,11 11,20±3,67*,#

Immobility, unit 284±35 429±27* 85±21*,#,† 434±33* 138±17*,#,†

Freezing, unit 284±35 529±27* 374±32*,#,† 539±21* 242±28#,&,†

Free distance, cm 59,37±26,31 529,76±21,98* 323,64±88,71*,#,† 612,12±55,43*,# 226,10±33,44*,#,†

Free distance, % 1,43±0,61 11,30±2,67* 8,92±2,01* 12,74±2,0* 6,06±1,20*,#,†

Distance near wall, cm 4102,44±289,55 3672,27±312,74 2770,53±281,43*,#,† 3700,82±332,90 3690,16±110,34
Standing near wall, unit 4±1 8±1* 5±1# 7±1* 5±1#

Free standing, unit 2 2±1 1 1±1 1±1
Short grooming, unit 4 2* 3 2±1* 3
Long grooming, unit 1 1 1 1 1
Defecation, unit 3 2 2±1 2 1
Urination, unit 1±1 1 1 1 2

notice:	 * - р<0.05 vs Intact group; # - р<0.05 vs Control group; & - р<0.05 vs Cerebrocurin group; † - р<0.05 vs Piracetam group
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Data obtaining and handling
Investigations were carried out at the department of experi-

mental pathophysiology and functional morphology of the 
Training medico-laboratory center (Zaporizhzhia State Medi-
cal University, Ukraine). Experiments have been performed in a 
well-illuminated room in silence. During the test, the influence 
of external and internal visual, olfactory and auditory stimuli 
was excluded. Evaluation of animal’s behavior was carried out 
by the technician without knowledge about belonging animal 
to the concrete experimental group. Capture and image record-
ing were made by using the color-video camera SSC-DC378P 
(Sony, Japan). Analysis of video file was made by using soft-
ware Smartv 3.0 (Harvard Apparatus, USA). All statistical cal-
culations were done by «STATISTICA® for Windows». A sig-
nificant difference was considered at p<0.05.

Results and their discussion. Evaluation of the specific in-
dexes of open field test showed the negative influence of ket-
amine anesthesia on the animal behavior (Table). Administration 
of ketamine didn’t lead to a valid change of traveled distance but 
increased the free distance. In the control group, the rising num-
ber of the freezing and immobility of the animals were observed. 
All these factors indicate a forming of anxiety and excitability 
of the animals after ketamine anesthesia. Administration of ket-
amine didn’t change a number of free-standing of the animals 
but led to increasing of standing near the wall in 2 times. Also, 
the number of short grooming acts was decreased and a num-
ber of long grooming was invariable. This fact also indicates 
a forming of anxiety and excitability of the animals after ket-
amine anesthesia. Rising of high activity also may be estimated 
as decreasing of ability to search because a rat makes a lot of 
unnecessary movements and needs more time for learning a new 
environment. 

When specific training indexes in radial labyrinth were car-
ried out it was revealed that in 10 days after ketamine anesthesia 
the cognitive dysfunction of animals was present. General activ-
ity of animals in the control group hadn’t valid differences with 
intact group. It was established that on the 10 days after admin-
istration of ketamine the number of working memory mistakes 
was increased in 3 times what indicates a breach of amnestic 
function after ketamine anesthesia. 

Obtained data relate to the conception of the postoperative 
cognitive dysfunction due to ketamine which can lead to forming 
the stable cognitive deficit and also psycho-emotional disorders 
– lethargy, fear, anxiety, disorientation, aggressiveness, irritabil-
ity [14,15]. Administration of ketamine may provoke deposition 
of amyloid beta-protein and so can provoke long-term cognitive 
effects [16]. Other reasons for cognitive dysfunction due to ket-
amine are considered (e.g. inhibition of glutamate transmission, 
exhaustion of energetic balance and circulatory ischemia) [17]. 

Our study showed increased free distance in 10 times compare 
to the intact group after piracetam administration. Piracetam 
didn’t reduce the number of freezing and torpidity. A number 
of standing near the wall in the piracetam group stayed high and 
unchanged compare to control group. A number of short groom-
ing acts was at the level of the control group as well. These facts 
indicate that piracetam doesn’t decrease anxiety, fear, excitabil-
ity and uncomfortable state of the animals after ketamine anes-
thesia. Also, piracetam didn’t have a positive influence on the in-
dexes of cognitive-amnestic functions. The number of mistakes 
of working and referent memory was not decreased. 

Administration of cerebrocurin after ketamine anesthesia 
reduced anxiety and excitability. So cerebrocurin reduced free 
distance, number of freezing and standing near the wall. At the 

same time, the cerebrocurin didn’t have an influence on the ani-
mal’s comfortability (grooming) and led to rising of high activ-
ity compare to intact and even compare with a control group. 
Cerebrocurin significantly decreased the number of mistakes of 
working memory and referent memory on the 10th day after ket-
amine anesthesia. 

Protective effects of cerebrocurin on the brain tissue may include 
its action on the energetic metabolism and homeostasis of calcium, 
intracellular protein synthesis [2]. Effects of cerebrocurin can have 
a connection with increasing of neuron plasticity [9].

Intranasal administration of noopept to the animals after ket-
amine anesthesia led to reducing of anxiety, fear, excitability 
and had a good effect on emotional status and behavior of the 
animals. Noopept reduced free distance, a number of standing 
near wall and immobility compare to control group. Noopept 
decreased the high (unproductive) activity and increased the low 
activity.

Noopept significantly reduced the number of working mem-
ory mistakes after ketamine anesthesia, and also it was the best 
result among other investigated compounds. Intranasal adminis-
tration of noopept also decreased the number of referent mem-
ory mistakes. These facts show the high antiamnesic effect of 
noopept after ketamine anesthesia and significant neuroprotec-
tive effect. 

Noopept has an antioxidant action by reducing oxidative de-
struction of the protein molecules including memory proteins 
and also by decreasing accumulation of nitrosative stress mark-
ers. So noopept can prevent the neuron destruction [18]. Neu-
roprotective action of noopept may have a connection with the 
level of anti-inflammatory interleukins [8-11,18-19].

Conclusions.
1. Ketamine anesthesia leads to increasing of anxiety, excit-

ability and worsening of search activity and leads to amnestic 
dysfunction.

2. Parenteral administration of piracetam doesn’t have a signifi-
cant influence on the animal’s behavior, excitability and doesn’t 
have an effect on the animal’s memory after ketamine anesthesia.

3. Parenteral administration of cerebrocurin lowers anxiety 
and also shows some antiamnesic effect.

4. Intranasal administration of noopept after ketamine anes-
thesia significantly decreases anxiety and excitability, raises the 
animal’s activity, shows an intensive antiamnesic effects and in-
creases animal’s training ability. Noopept significantly exceeds 
piracetam and cerebrocurin according to neuroprotective effects.
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SUMMARY

MANAGEMENT OF AMNESTIC AND BEHAVIORAL 
DISORDERS AFTER KETAMINE ANESTHESIA

1Belenichev I., 2Burlaka B., 4Puzyrenko A., 5Ryzhenko O., 
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General anesthesia may cause damage of the central nervous sys-
tem and cognitive dysfunction in the postoperative period. A new 
intranasal form of Noopept (N-Phenylacetyl-L-prolylglycine ethyl 
ester) was developed by our team at the Department of the medical 
technology (Zaporizhzhia State Medical University, Ukraine). 

The objectives of this investigation were the study of neuro-
protective action of Noopept and to prove using in the clinic for 
correction of amnestic and behavioral disorders after ketamine 

anesthesia. We discovered that the intranasal administration of 
noopept after ketamine anesthesia significantly decreases anxi-
ety and excitability, raises the animal’s activity, shows an inten-
sive antiamnesic effects and increases animal’s training ability. 
Noopept significantly exceeds piracetam and cerebrocurin ac-
cording to neuroprotective effects.

Keywords: ketamine, N-Phenylacetyl-L-prolylglycine ethyl 
ester, noopept, cerebrocurin, piracetam, neuroprotection.
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Общая анестезия часто вызывает повреждение центральной 
нервной системы и когнитивную дисфункцию в послеопе-
рационном периоде. Новая интраназальная форма Ноопепта 
(этиловый эфир N-фенилацетил-L-пролилглицин) разработана 
сотрудниками кафедры технологии лекарственных средств 
Запорожского государственного медицинского университета. 

Цель исследования - определение нейропротекторного 
действия Ноопепта и обоснование его использования в кли-
нике для коррекции амнестических и поведенческих рас-
стройств после кетаминового наркоза.

Обнаружено, что интраназальное введение Ноопепта 
после анестезии кетамином значительно снижает беспо-
койство и возбудимость, повышает активность животного, 
проявляет интенсивный антиамнестический эффект и повы-
шает способность животного к тренировкам. Ноопепт зна-
чительно превосходит пирацетам и цереброкурин по нейро-
протекторному эффекту.
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amneziuri da qceviTi darRvevebis marTva keta-
minuri anesTeziis Semdeg
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zogadma anesTeziam SeiZleba gamoiwvios cen-
traluri nervuli sistemis dazianeba da aRqmiTi 
disfunqcia postoperaciul periodSi.
noopeptis (N fenilacetil-L-proliglicin 

eTilis eTeri) axali intranazaluri forma Se-
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muSavda samedicino teqnologiebis departamen-
tis TanamSromlebis mier ukrainis zaporoJies 
saxelmwifo samedicino universitetSi. kvlevis 
mizans warmoadgenda noopeptis neiroproteq-
toruli moqmedebis Seswavla da misi klinikuri 
gamoyenebis marTebulobis damtkiceba amnestiuri 
(cnobierebisa) da qceviTi darRvevebisas ketami-
nis anesTeziis Semdem.

aRmoCnda, rom noopeptis intranazaluri mox-
mareba ketaminuri anesTeziis Semdeg mniS-
vnelovnad amcirebs SfoTvas da agznebadobas, 
aZlierebs "cxovelur" aqtiurobas, gamoxatavs 
intensiur antiamneziur efeqts da zrdis varji-
Sis unars. neiroproteqtoruli efeqtis mixedviT 
noopepti mniSvnelovnad aRemateba piracetams da 
cerebrokurins.
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Defects in bone structures of different genesis, location and 
size are quite common in the practice ofdental surgeons and 
maxillofacial surgeons and orthopedic general practitioners, as 
well as general orthopedic doctors [5,12]. The only effective way 
to treat such clinical cases is to use a variety of bone substitutes, 
which can significantly adjust the processes of reparative regen-
eration and rehabilitation of patients with this pathology [1,2]. A 
large amount of scientific studies has been devoted to this issue, 
but the problem has not been fully resolved yet [3,4,6].

Given the significant growth in various contagious infectious 
diseases, transmitted between organisms regardless of their spe-
cies, and certain bioethical issues, plastic materials of synthetic 
origin have become most prevalent [7]. A number of authors em-
phasize the use of materials based on analogues of the mineral 
component of bones, particularly hydroxyapatite. [8, 10]

Although in the scientific literature there are references and 
research data of such compositions, solving the problem of 
choice is far from complete, since there is still no universal 
material that would meet all necessary requirements [9]. In this 
regard, it is relevant to keep searching for new materials that 
would optimize the processes of reparative osteogenesis and 
studying the mechanisms of bone tissue regeneration under their 
influence [11].

In fact, there are few studies that would investigate and com-
pare regenerative processes with percentage compositional vari-
ants, and no practical guidance on how to use them has been 
provided [13].

The main aim is to find out the mechanisms of reparative re-
generation of bone tissue in artificially created transverseman-
dibular defects in rats when applying osteoplastic materials 
based on hydroxyapatite and polylactide with different compo-
nent percentage.

Material and methods. Experimental studies were carried 
out on 114 mature laboratory white male 180-220 g rats fed on a 
standard vivarium diet in compliance with all the requirements 
of the “European Convention for the Protection of Vertebrate 
Animals Used for Experimental and Other Scientific Purposes” 
(Strasbourg, 1986).

To perform the tasks, all animals were divided into groups 
(36 rats each): control group - animals whose bone defect was 
filled only with a blood clot; 1st experimental group - the entire 
defect volume was densely filled with a block with the ratio of 
component parts, hydroxyapatite 80% + polylactide 20%; 2nd 
experimental group was similar, but with the ratio of 50% + 50% 
[14]. There was also a separate group of intact animals (6 rats) 
that did not undergo intervention, but onlytheir blood samples 
were collected to determine the norm of biochemical parameters 
to be compared.

An experimental defect was created using a spherical den-
tal 2 mm diameter bur according to the method of Chechin 
A.D. (1989) [15], using a Surgec XT physiodispenser (NSK, 
Japan) at a speed of 800 rpm constantly cooling the bur 
with 0.9% saline solution. Perforation defects were created 
through external access in the submandibular area to the left. 
Polylactide (PL) - Poly (L-Lactide) Purasorb PL 32 (Nether-
lands) and hydroxyapatite (HA) Ca10 x (PO4) 6 (OH) 2 with 
a particle size of 0.1mm (sintering temperature = 10500С), 
synthesized at the department of chemical technology of sili-
cates at Lviv Polytechnic university, were used to create the 
osteo preservation composition (Fig. 1).

Fig. 1. Photo of the obtained composite material
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Animals were removed from the experiment by overdosing 
a solution of sodium thiopental for 7, 14, 21, 30, 90, 180 days. 
Euthanasia and material sampling were carried out at approxi-
mately the same time of day (from 10.00 to 12.00).

A macroscopic study evaluated the overall appearance of the 
removed jaws and adjacent tissues. Attention was paid to the 
presence or absence of the inflammatory reaction, the presence 
of the implantation material, and the degree of its resorption, 
depending on the timing of the animals’withdrawal from the ex-
periment. An x-ray study was performed using an Intra digital 
radiograph (Planmeca, Finland) on extracted and preparation 
jawsof rats. The study was conducted according to the recom-
mendations of Jacobs R. and van Steenbergha D. (1998).

Morphological and morphometric research methods were car-
ried out after the removed jaws had been decalcized in a 10% 
nitric acid solution for 7-10 days. The decalcized samples were 
dehydrated in increasing concentration alcohols and embedded 
in paraffin. Serial histological sections 7-10 microns thick were 
made from paraffin blocks on a sledge microtome. Histological 
sections were stained with hematoxylin and eosin.

Morphometric assessment was carried out with the help of 
inserts of eyepiece micrometer with measurement grids for cy-
tohistostereometric studies. According to the Delesseprinciple 
[16], the cross section area, which contains the component un-
der study, is equal to its share in the volume of the object under 
study. If a system of points is superimposed on the viewing area, 
which contains several objects, then the ratio of the number of 
points that fell onto the objects to the total number of points is 
equal to the specific area of ​​the objects. The calculations were 
carried out according to the following formula:

SA = r / Р,

where SA is the specific area of ​​the object;
r - the number of points that fall onto the objects;
P - the total number of points.
The object of morphometry was the components of the re-

generate, the percentages of which were calculated per unit area 
of the regenerate in three sections of each block. Such a unit of 
regenerate area was a large square of the eyepiece stereologi-
cal grid, which contains 100 nodal points, taken as 100% of the 
regenerate area. By the number of points of the ocular grid, the 
proportions of the volume relationships of the implant, connec-
tive and bone tissues in the bone regenerate were measured.

Statistical analysis of the results was carried out according to the 
standard method of descriptive statistics using the software pack-
age “StatSoftStatistica 10”. For the statistical characteristics of the 
obtained data of each of the experimental animals, the following 
indicators were calculated: mean value (M) ± standard error (m). 
Comparison of mean values in different groups was carried out us-
ing non-parametric statistical methods (the Wilcoxon test). The dif-
ference was considered significant at p <0.05.

Results and their discussion. Analyzing the obtained results, 
one could find that the regeneration of bone tissue in significant 
defects in each experimental group of animals showed its own 
individual tendency and occurred by replacing the defect with a 
different regeneration tissue.

To confirm the effectiveness of the bioresorbing composition, 
a group comparative analysis of preparationjaws fixed in forma-
lin solution was carried out in the final study period (180th day).

In animals of the control group, the defect area was clearly vi-
sualized; it was possible to identify the rounded edges of the de-
fect, the content of which was represented by non-mineralized, 
dense tissue that absorbed when pressed (Fig. 2).

Fig. 2. Photo of specimen of the control group animals on 180 
day (the arrow indicates the defect area)

In contrast, in animals of the experimental group 1, it was im-
possible to identify the edges of the defect, and the entire plane 
was filled of dense bone tissue, which macroscopically differs 
from the adjacent one by color and density. Reparative osteo-
genesis occurred with significant hypertrophy, and the regener-
ate itself, in the form of a hemisphere, protrudedover a healthy 
intact bone; its surface was smooth. In places, one can find non-
resorbed bone implant residue (Fig. 3).

Fig. 3. Photo of specimen of the experimental group 1 animals 
on 180 day (the arrow indicates the defect area)

When examining the specimen of the experimental group 2 
animals on the 180th day, the defect edges were fragmentary, 
for most of its length its content merged with the intact tissue by 
color. There were small bumps on its surface. Also, the defect 
area was detected by the thinning of the bone, especiallyin the 
central area. Therefore, one can state that the regeneration pro-
cesses, unlike those in the experimental group 1, took place with 
signs of hypotrophy (Fig. 4).

Fig. 4. Photo of specimen of the experimental group 2 animals 
on 180 day (the arrow indicates the defect area)
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To confirm the above mentioned conclusions about the re-
generation ways of the mandibular defects that are identical by 
volume but different in terms of healing conditions, the next task 
was to establish a correlation with histomorphological changes 
in the defect area. 

Using morphometric methods and calculating the percent-
age values ​​of the main components of the regenerate (Fig. 5), 
one found that in the control group on the 7th day of the study, 
the cavity was almost completely filled with tissue detritus, the 
amount of which gradually decreases. However, the results of 
disintegration disrupt the direction of proliferation and spatial 
orientation of osteogenic cells. This leads not only to a slow-
down in osteogenesis, but also to its distortion.

A complete regeneration of the bone defect with restored bone 
architectonics was not observed even after 180 days of the study. 
At that time, the regenerat econsisted of 66.5% of osteoid tis-
sue and 25.0% of cartilage tissue. Fibrous bone tissue prevailed 
exclusively along the periphery of the regenerate and made up 
only 8.2%. A compact plate was noticed to be formed along the 
edges of the defect, separating the intact bone from the regener-
ate. Such data led to the conclusion which coincided with the 
opinion of others cientists [17,18] that the regeneration of large 
in volume defects of the mandibleis characterized by the for-
mation of non-mineralized tissue (osteoid), which is similarin 
structure to the organic bone matrix.

Fig. 5. Morphometric characteristic of reparative bone regen-
eration of mandibular defects

Based on these results, the need to create more optimal con-
ditions for reparative osteogenesis, which can be achieved by 
filling the entire defect volume with appropriate substitutes that 
have a certain biological effect, is obvious.

A simple mechanical filling of the defect cavity with both op-
tions of the bioresorbing composition based on hydroxyapatite 
and polylactide reduces the volume of a blood clot and therefore 
decreases the scale of destruction of the surrounding tissue de-
fectand has a preventive effect on its suppuration; none of the 
experimental animals of these groups had inflammatory com-
plications.

An important property of such implants is their degree of bio-
degradation that is the property of gradual resorption caused by 
autogenic biologically active compounds and macrophages in 
the damage area and gradual replacement of the damaged sec-
tionswith bone tissue. In both experimental groups, osteogenesis 
occurred in the direction from the periphery to the center due to 
the proliferation of cancellous boneosteoblasts. As a result of 
the bioosteo implant resorption, the loose connective tissue grew 
in and gradually transformed into the fibrous one, skipping the 
endochondral osteogenesis phase. The dissolved and released 

mineral part of the implant was the basis for mineralization of 
the formed organic bone matrix.

However, certain differences in the general pattern of repara-
tive osteogenesis described above in animals of experimental 
groups were observed, depending on the implant composition, 
which, as confirmed by these studies, had a different degree of 
biodestruction.

The increased proportion of hydroxyapatite to 80% prolonged 
the period of its degradation and by 180 day the implant propor-
tion in the regenerate of the 1 experimental group animals had 
made up 12.7% (p2<0.05 to the 2 experimental group). The pro-
portion of mature bone tissue was 51.7% (p<0.05 in the control 
group),  and the presence in the regenerate of 12.5% ​​(p<0.05) of 
osteoid tissue and 26.5% (p<0.05 of the fibrous tissue indicates 
the remodulation stage of the primary bony callus.

With the proportion of hydroxyapatite, which dissolves more 
slowly, decreasingto 50%, as noted above, the degree of bone 
implant biodegradation increased. Due to such adaptation ofthe 
biodegradation degree to the regeneration processes, osteogen-
esis in the 2 experimental group animals was faster. Morpho-
metric studies showed that on 180 day, mature lamellar bone 
tissue made up the majority of the regenerate, at 70.0% (p2<0.05 
to the 1experimental group). A small proportion of osteoid tis-
sue (11.7% with p<0.05) and fibrous bone tissue (13.3% with 
p<0.05) indicated the completion of the remodulation process of 
the primary bone callus.

The X-ray examination confirmed the indicated morphologi-
cal data and revealed an important difference in the formation 
of the regenerate. This difference was not established during the 
histological examination of the microslides taken from mandib-
ular defect tissues of experimental animals.

The data obtained from the mandible X-ray of the control 
group animals correlated with the data of the histomorphologi-
cal study; on 180 day the defect area was clearly visualized and 
was more contrasting along the edges, which indicated the for-
mation of the compact plate, while the veil in the central area 
had a low uniform contrast, which indicated that the defect was 
filled with a low mineralized tissue (Fig. 6).

Fig. 6. X-ray of control group animals’ mandible, day 180; 
g - the defect projection

Meanwhile, as regards the experimental group 1 animals X-
ray, the defect contourwas impossible to identify, but the area of ​​
increased X-ray contrast, which dominated over the defect and 
indicated hyperproduction of highly mineralized tissue, was. It 
should also be noted that to determine the presence of bone tra-
beculae and cavities in the regenerate was difficult, which indi-
cated the incomplete formation of mature tissue. In some places 
one could detect focal growth of even greater X-ray contrast, 
which indicated the presence of implant residues (Fig. 7).
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Fig. 7. X-ray of experimental group 1 animals’ mandible, day 
180; b - implant material in the defect projection

When the defect was filled with thebioresorbing implant with 
a rapid biodegradation degree (experimental group 2) on180 
day, according to X-ray data, onecould ascertain the completion 
of osteogenesis, since the defect edges were impossible to de-
tect, and bone trabeculae and cavities could be clearly identified. 
However, the regenerate X-ray contrast was not identical; along 
the periphery, it practically did not differ from a healthy tissue, 
but in the central areas it was lower, indicating the regenerate 
thinning. It was also possible to detect only single point traces of 
increased contrast, which indicated the implant residue (Fig. 8).

Fig. 8. X-ray of experimental group 2 animals’ mandible, day 
180; b - implant material in the defect projection 

Conclusions. The presented data allow us to conclude that 
the use of osteoplastic material with a longer period of its bio-
degradation (with a large percentage of the mineral component) 
contributes to filling the defect with bone tissue, but slows down 
the processes of the final formation of a mature secondary bone 
scar, yet allows even with hypercorrection to restore the ana-
tomical form of the lost area. Therefore, as regards the jawbone, 
the use of this material is recommended for a defect in the alveo-
lar ridge, mainly in extraction sockets, when one needs to avoid 
atrophy and to create conditions for prosthetic treatment.

Osteoimplant with a faster biodegradation period (with a low-
er percentage of mineral component) allows structuring collagen 
fibers in the regenerate in the early stages of healing, which op-
timizes the formation of an organic bone matrix and promotes 
its faster mineralization. However, despite the complete filling 

of the defect with the mature bone, signs of incomplete recovery 
of the anatomical form of the lost bone area and the formation of 
residual defects were observed. Therefore, such bone substitutes 
can be better used for insignificant defectsor when the restora-
tion of the anatomical form is not essential, mainly for defects of 
the body and mandibular branches.

Prospects for further research. It may therefore be claimed 
that  using the proposed bone substitutes in clinical practice is 
promising and important, which will significantly expand the 
possibilities of modern reconstructive and restorative maxillo-
facial surgery, and more thoroughly address the issues of patient 
rehabilitation to the next prosthetic treatment.
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SUMMARY

EVALUATION OF STRUCTURAL CHANGES IN THE 
AREA OF EXPERIMENTAL MANDIBULAR DEFECT 
WHEN APPLYING OSTEOPLASTIC MATERIALS 
BASED ON VARIOUS COMPONENT PERCENTAGE OF 
HYDROXYAPATITE AND POLYLACTIDE 
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The main aim is to find out the mechanisms of reparative 
regeneration of bone tissue in artificially created transverse 
mandibular defects in rats when applying osteoplastic materials 
based on hydroxyapatite and polylactide with different compo-
nent percentage.

Experimental studies were carried out on 114 mature labora-
tory white male 180-220 g rats that were divided into groups: 
control group - animals whose bone defect was filled only with 
a blood clot; 1st experimental group - the entire defect volume 
was densely filled with a block with the ratio of component 
parts, hydroxyapatite 80% + polylactide 20%; 2nd experimental 
group was similar, but with the ratio of 50% + 50%. Morpho-
logical and morphometric research methods were carried out 
after the removed jaws had been decalcized in a 10% nitric acid 
solution. An x-ray study was performed using an Intra digital ra-
diograph (Planmeca, Finland). Statistical analysis of the results 
was carried out according to the standard method of descriptive 
statistics using the software package “StatSoftStatistica 10”.

The use of osteoplastic material with a longer period of its 
biodegradation contributes to filling the defect with bone tissue, 
but slows down the processes of the final formation of a mature 
secondary bone scar, yet allows even with hypercorrection to 
restore the anatomical form of the lost area. Therefore, the use of 
this material is recommended for a defect in the alveolar ridge, 
mainly in extraction sockets, when one needs to avoid atrophy 
and to create conditions for prosthetic treatment. Osteoimplant 

with a faster biodegradation period allows structuring collagen 
fibers in the regenerate in the early stages of healing, which op-
timizes the formation of an organic bone matrix and promotes 
its faster mineralization. Therefore, such bone substitutes can be 
better used for insignificant defects or when the restoration of 
the anatomical form is not essential, mainly for defects of the 
body and mandibular branches.

Keywords: bone regeneration, hydroxyapatite, polylactide.

РЕЗЮМЕ

ОЦЕНКА СТРУКТУРНЫХ ИЗМЕНЕНИЙ В ОБЛА-
СТИ ЭКСПЕРИМЕНТАЛЬНОГО МАНДИБУЛЯР-
НОГО ДЕФЕКТА ПРИ ПРИМЕНЕНИИ ОСТЕО-
ПЛАСТИЧЕСКИХ МАТЕРИАЛОВ НА ОСНОВЕ 
ГИДРОКСИАПАТИТА И ПОЛИЛАКТИДА С РАЗЛИЧ-
НЫМ КОМПОНЕНТНЫМ ПРОЦЕНТОМ
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департамент хирургической стоматологии и челюстно-ли-
цевой хирургии, Украина

Целью исследования явилось определить механизмы ре-
паративной регенерации костной ткани в искусственно соз-
данных сквозных дефектах нижней челюсти с применением 
костно-пластического материала на основе гидроксиапати-
та и полилактида с различным процентным содержанием 
компонентов.

Экспериментальные исследования проводили на 114 по-
ловозрелых лабораторных белых крысах-самцах массой 
180-220 г, которые были разделены на группы: контрольная 
- животные, костный дефект которых заполняли кровяным 
сгустком; первая исследовательская группа - весь объем де-
фекта плотно наполняли блоком гидроксиапатита и полил-
актида в соотношении 80% к 20%, соответственно; вторая 
исследовательская группа - аналогично, однако в равном 
соотношении. Морфологические и морфометрические ме-
тоды исследования проводились после декальцинирования 
удаленных челюстей в 10% растворе азотной кислоты. Рент-
геновское исследование выполнено посредством цифрового 
рентгенографа Intra (Planmeca, Финляндия). Статистиче-
ский анализ результатов проводили согласно стандартной 
методике описательной статистики с использованием про-
граммного пакета «Stat Soft Statistica 10».

Использование остеопластического материала с более 
длительным периодом его биодеградации способствует 
заполнению дефекта костной тканью, однако замедляет 
процессы окончательного образования зрелого вторично-
го костного рубца и позволяет даже при гиперкоррекции 
восстановить анатомическую форму утраченной площади. 
Исходя из вышеизложенного, использование этого матери-
ала рекомендуется при дефекте альвеолярного отростка, в 
основном, в экстракционных патрубках, когда необходимо 
избежать атрофии и создать условия для протезирования. 
Остеоимплант с более быстрым периодом биодеградации 
позволяет структурировать волокна коллагена в регенерате 



150

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

на ранних стадиях заживления, что оптимизирует образо-
вание органического костного матрикса и способствует его 
более быстрой минерализации. Следовательно, такие заме-
нители кости могут быть лучше использованы для незна-
чительных дефектов, когда восстановление анатомической 
формы не является существенным, в основном, для дефек-
тов тела и ветвей нижней челюсти.

reziume 

struqturuli cvlilebebis Sefaseba eqsperimen-
tuli mandibularuli defeqtis  areSi hidro-
qsiapatitis da polilaqtidis sxvadasxva kompo-
nenturi procentiT osteo-plastikuri masalebis 
gamoyenebis pirobebSi 

1o. skoCilo, 1i. misula, 2o. ogonovski, 
2x. pograniCna, 2iu. pasternaki

1ternopolis i. gorbaCevskis sax. saxelmwifo sa-
medicino universiteti, qirurgiuli stomatolo-
giis departamenti; 2lvovis d. galickis sax. 
erovnuli samedicino universiteti, qirurgiuli 
stomatologiis da yba-saxis qirurgiis departa-
menti, ukraina

kvlevis mizans warmoadgenda Zvlis qsovilis 
reparaciis meqanizmebis gansazRvra qveda ybis 
xelovnurad Seqmnil gamWol defeqtebSi Zval-
plastikuri masalis gamoyenebisas hidroqsiapa-
titis da polilaqtidis safuZvelze komponen-
tebis sxvadasxva procentuli SemcvelobiT.
eqsperimentuli kvleva Catarda 114  zrdasrul, 

180-220 gr masis TeTr mamr virTagvaze, romle-
bic gayofili iyo or jgufad: sakontrolo – 

cxovelebi, romelTa Zvlis defeqti Seivso sisx-
lis koltiT; pirveli sakvlevi jgufi – defeqtis 
mTeli moculoba mWidrod ivseboda hidroqsiapa-
titis da polilaqtidis blokiT TanafardobiT, 
Sesabamisad, 80% da 20%; meore sakvlevi jgufi – 
analogiurad, magram Tanabari raodenobiT. mor-
fologiuri da morfometruli kvleva Catarda 
amoRebuli ybebis azotmJavas 10% xsnariT dekal-
cinirebis Semdeg, rentgenologiuri kvleva - Intra 
cifruli rentgenogramis (Planmeca, fineTi) meSveo-
biT. Sedegebis statistikuri analizi ganxorciel-
da aRwerilobiTi statistikis standartuli meTo-
dikiT programuli paketiT «Stat Soft Statistica 10».
osteoplastikuri masalis gamoyeneba misi bio-

degradaciis ufro xangrZlivi periodiT xels 
uwyobs defeqtis Sevsebas Zvlovani qsoviliT, mag-
ram anelebs zrdasruli meoradi Zvlovani nawi-
buris saboloo warmoqmnis process, Tumca, hipo-
koreqciis drosac ki iZleva dakarguli farTobis 
anatomiuri formis aRdgenis SesaZleblobas. ze-
moaRniSnulidan gamomdinare, am masalis gamoyene-
ba rekomendebulia alveoluri morCis defeqtis 
dros, rodesac aucilebelia atrofiis Tavidan 
acileba da pirobebis Seqmna proTezirebisaTvis. 
osteoimplanti biodegradaciis ufro swrafi pe-
riodiT iZleva regeneratSi kolagenis boWkoebis 
struqturirebis saSualebas Sexorcebis ufro 
adreul stadiebze, rac xel uwyobs organuli 
Zvlovani matriqsis warmoqmnis optimizebas da 
mis ufro swraf mineralizacias. Aaqedan gamom-
dinare, Zvlis aseTi Semcvlelebi SeiZleba umniS-
vnelo defeqtebis dros ukeT iyos gamoyenebuli, 
rodesac anatomiuri formis aRdgena ar aris ar-
sebiTi, ZiriTadad, sxeulis da qveda ybis totebis 
defeqtebis dros.

STUDENTS POPULATION’S ATTITUDE CONCERNING ENVIRONMENTAL ISSUES IN GEORGIA 

1,3 Verulava T., 1Asatiani A., 1Tirkia J., 2Ambroliani G., 3Jorbenadze R. 

1I. Javakhishvili Tbilisi State University, Faculty of Social and Political Science; 2Hospital Network Medalpha; 
3G. Chapidze Emergency Cardiology Center, Tbilisi, Georgia

Environmental pollution is one of the most important global 
threats in the world. The immediate objects of pollution are land, 
water, soil, air [1,2]. The risk of mortality is mostly caused from 
environmental risk factors: contaminated water, polluted air, 
industrial and household waste. Human health can be signifi-
cantly improved by reducing the impact of factors such as pol-
lution, hazardous work environment, ultraviolet radiation, noise, 
threats to agriculture jobs, climate and ecosystem [3,4].

Environmental pollution sources can be divided into three 
groups: natural, industrial and household. Natural sources of 
pollution are endogenous (earthquakes, volcanism and so on) 
and exogenous factors (climate, wind, ice, soil erosion, flood-
ing of rivers etc.) and anthropogenic sources belong to industrial 
and domestic pollution factors.

Positive attitude towards the environmental pollution are 
important for sustainable development of the country [5]. This 
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is particularly important for Georgia, the geopolitical location 
of which further aggravates the situation [6,7]. In Georgia this 
is important in terms of air and soil, because very little part of 
the enterprises operate in our country, the main source of pollu-
tion is the exhaust of the car and the situation is worsening by 
mangled trees. As for the water resources, the conservation of 
household and industrial wastes in the river leads to pollution 
of water resources and also soil contamination, as water is often 
used for soil irrigation, which is obviously an unhealthy fashion 
on the ground water that is finally reflected on human health. 
The most important of these three factors is soil contamination, 
as it is possible to mitigate air pollution by planting trees and fil-
tering water resources, but the soil is a practically undetectable 
component of the biosphere on which is depended the condition 
of human life. In this regard, our land is noteworthy, as well as 
the problem of clogging, absence of trails and uncontrolled use 
of poisonous chemicals [8].

Many studies have focused on students’ attitude, interest and 
behavior towards environmental problems [9-11]. Studies have 
confirmed that students have positive behavior and attitude to-
wards the environment [12]. Moreover, they express high emo-
tional attitudes towards the environment, have high interest in 
environmental problems and are willing to find ways of their so-
lution [13,14]. Some research show that students have a positive 
environmental impact, but their knowledge is inadequate [15]. 

The purpose of the study was to determine the student’s at-
titude towards environmental problems and to analyze the be-
havioral characteristics of the students about the solutions. The 
main tasks of the research are:
-Study student’s involvement in environmental activities;
- Overview of environmental legislation of Georgia;
- Search for ways to eliminate problems related to environmen-
tal protection by students.

Material and methods. Two focus groups and 4 in-depth 
interviews were conducted within the qualitative research. In 
order to study the issue deeply, we used a triangular approach. 
We talked to the expert at the beginning of the research. The 
target group is students who are studying at the university level 
of bachelor’s and master’s level. Students were selected through 
snowball sampling method.

Primary data was used, where we have collected data our self, us-
ing the interviews. Units of data analyses were words and phrases, 
where we recorded the interview, and created a transcript after-
wards. Interviews have been conducted in May-June, 2018. 

The study was approved by the Ethics Committee of the Ilia 
State University. The protocol was in accord with the declaration 
of Helsinki. We conducted interviews and tried to protect the 
ethical standards.  To avoid any difficulties, we had explained 
them the aim and the objectives of the research and after that 
we took the permission to record an interview on the audio tape. 
We have taken informed consent from each participant. All re-
spondents had the opportunity to stop interviewing at any time. 
The results of this research are confidential and analyzed only in 
general form.  All these actions aim to ensure the confidentiality 
of the respondents.  The researchers were obliged to protect all 
the rights and ethical standards.

Results and their discussion. Expert Survey Results
We have received interesting information on ecological prob-

lems in Georgia based on the survey of experts. According to 
experts, there is a difficult ecologicall situation in Georgia. In 
this respect, each region is characterized by different problems. 

“Environmental approaches should be divided according to 
regions, as only one approach can not prevent the problem in 

both, mountain and bar. If there is a problem of emissions in the 
city, we can not say the same thing about the village where the 
air is made through natural corridors. 

Waste management in major cities was named as the main 
ecological problem. The situation is complicated by the fact that 
most of the existing enterprises in Georgia were built prior to 30-
40 years, which are not equipped with filling equipment. Wrong 
construction engineering activities and unforeseen consider-
ations of the competent persons are a great threat to the public.

Tbilisi is located in a high-seismic environment. Some parts 
of buildings are not adapted to the seismic conditions. Earth-
quake can cause catastrophic consequences. “

Experts especially stressed the problem of water pollution. 
“We are eating the food which is coming from soil and the 

soil itself is getting irrigated through the rivers, so there is a high 
chance that the food we’re getting from the soil is dangerous for 
our body.. Many of the rivers are polluted so that the fish caught 
in it may have a negative effect on people. For example, un-
derground rivers in Chiatura, which constitute a large reservoir 
of water, are dirty by the heavy metals of industrial enterprises 
which can be dangerous for human being. In the Marneuli re-
gion a large area is irrigated by the river Kazretula. Water com-
ing from Kazreti industrial enterprises will flow into the river. 
Nobody knows about the content of heavy metals in the products 
obtained from Marneuli. “

According to experts, only appropriate infrastructure for the 
prevention of environmental problems is not a decisive factor. 
Also awareness of the population is important. 

“In some countries, there is no proper infrastructure at certain 
villages, but the population is burning a trash and It physically 
no longer remains in the environment. However, there are ter-
ritories where infrastructure exists, but the population is rub-
bing in the river or in the caves and trying to get rid of the trash 
more easily. As a result, drinking water is getting polluted.. That 
is why it is necessary to provide information to the population 
about the damages inflicted on its vital environment as a result 
of such actions”.

According to the experts, social media, mass media has the 
biggest role in raising  the level of awareness of the population. 

“Social networks, advertisements, TV programs are more 
likely to change anything than booklets and field specialists, be-
cause almost no one can read the booklet, in the meetings are 
coming only those, who are interested”.

Family and school has a big role in raising the level of human 
consciousness. 

“The child is initially formed into a family as a person and 
then at school where the ecological education should be taught. 
The subject of ecology consists of the knowledge that the person 
has to study from the earliest age and behave accordingly. The 
Ministry of Education should spend more on ecological educa-
tion. Students and the scientific community’s involvement is 
important for prevention of environmental problems, since stu-
dents blithely performing useful work and are not biased, and 
the the members of scientific community are the competent per-
sons and they can provide information to the public, in order to 
increase the level of awareness, as well as government – for the 
right decisions.”

Focus group results
Within the framework of the survey, two focus groups were 

held. Those focus groups included Bachelor’s and Master’s stu-
dents from Ivane Javakhishvili Tbilisi State University. On the 
question - what does environmental protection mean, we have 
received more or less different and interesting answers from 
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the respondents. For some of them, nvironmental protection is 
part of a civil obligation, for others environmental care is  maxi-
mal protection and consideration of regulations, for some It’s a  
warning of natural resources, care for ourselves and for some of 
the respondents desire of protecting  the environment is coming 
from internal culture: 

(Lela) - “In my opinion, environmental protection is a civil 
obligation” 

(Johnny) - “Environmental protection means maximizing pro-
tection and consideration of laws, and regulations developed by 
the state and superior institutions.” 

(Maka) - “I agree with the opinion of the previous two respon-
dents, and I want to add that environmental protection is, first of 
all, a warning to the natural resources.” 

(Vakho) - “In my opinion, environmental protection is primar-
ily not environmental, but also the care shown towards us, be-
cause when we are disturbed by environment, we are facing the 
death penalty for the first time.” 

(Leila) - “In my opinion, environmental protection implies 
the inner culture, what kind of person you are and what kind of 
person you are growing up in the environment, I mean, you do 
not have to contaminate the environment, because it is reflected 
negatively.”

On the question - how important this topic is, answers are 
almost the same. Each participant of the focus group empha-
sized the importance of this topic, as these are the problems that 
people face each day and affect their vital environment: 

(Nina) - “Of course this is the topic of concern, first of all be-
cause environmental cleanliness and ecological cleanness deals 
with our health and our lives.” 

(Tornike) - “Today it is a big problem in Georgia, the main 
streets of Tbilisi are not so polluted as external areas that seri-
ously harm people’s health.”

What are the problems related to environmental protection in 
Georgia? Which one do you consider more important? Why? 
The answers were very interesting because the respondents 
demonstrated different opinions. The following problems were 
identified: sea pollution, emissions, uninterrupted landfills, tim-
ber picking, water and air pollution, household waste and con-
struction of power plants: 

(Maka) - “I’m talking about a personal example, I’m from Ba-
tumi and sea pollution is one of the most problematic problems 
for me in Georgia, you know, oil is imported in Batumi port, and 
often the oil is swept away and the remains remain in the sea, 
and it’s all about the unbearable smell. “

(Tamuna) - “Due to the fact that here are so many cars which 
cause the danger to human health, I want to point out vehicle 
emission“.

(Johnny) - “In my opinion, it is quite a real problem for timber 
pickups, especially in late autumn when the winter comes,  ille-
gal cutting of timber is starting and this creates health problems 
for us,  because oxygen is  not provided with sufficient dose.” 

(Faye) - “For me,  water and air pollutionis the biggest problem, 
because it is two of the factors we have every day to touch, and I 
think our health is mostly affected by polluted water and air.” 

(Salome) - “In my opinion, the biggest problem is household 
waste, especially I’m talking about polyethylene parks, because 
their  disappearance from nature may take centuries and it is 
very dangerous for both the environment and for humans ...” 

(Vakho) - “The main problem is the construction of HPPs, as 
it seems to be a source of clean energy and not damage the envi-
ronment at all, but if we look closely, construction of new HPPs 
causes huge problems, some think that the cost of the economy 

is to destroy the environment, The main thing is the economic 
and not the ecological factor, because they believe that ecology 
is a future problem and it can not cause any problem now. “

Respondents think that the environment in Georgia is unfa-
vorable. There are different rural and urban problems. For some 
respondents, problems in the city seemed to be more important, 
and for others on the contrary. Air pollution in the city is actual, 
and in the village - due to lack of infrastructure, unpacked rub-
bish groves. Both equally threaten the vital environment of the 
human being. 

(Lela) - “... I do not agree that we’re mostly facing these prob-
lems in towns, I think the situation is worst in the villages where 
there are no rubbish bins and the locals are lying in the river or 
in the ravine.” 

(Faye) - “In my opinion, these problems are more acute in the 
city and the most important of them is exhaustion, caused by the 
abundance of transport.” 

(Johnny) - “In my opinion, the polemics about the difference 
of the city and the village are illogical, and we are dealing with 
different problems, both in ecological and rural areas, and in fact 
there are other problems in the village and in the city, and no one 
can overturn the other.”

As for environmental measures, most of the respondents had 
information about them, but most of them did not take part in 
any environmental action that some of them have accused of 
lack of time and partially ill-informed. Some of the respondents 
have stated that they have participated in the so-called “Satur-
day” and one-time participation in activities such as mass clean-
ing activities: 

(Tamuna) - “It would be nice to have environmental activities 
in Georgia, but I did not come to know about their existence. 
I would work with pleasure, even in the morning, because no 
students abroad are unemployed, students are standing in the 
morning and taking care of their city, that is acceptable for me, 
but unfortunately in Georgia I haven’t heard about such kind of 
activities yet.” 

(Johnny) “Unfortunately, I have never taken part in environ-
mental events because of lack of time, but I have heard about such 
activities as” No Hudson “,” Panorama Tbilisi “,” Protecting Hip-
podrome “, which is very relevant today. In fact, the most active 
organizations are: “ Green Fist “and” Partisan Gardeners“. 

(Vakho) - “I’ve heard and I have participated in many activi-
ties, for example,” No Hudonhesi. “Finally all of our initiative 
ended with failure, but the good thing was that the level of 
awareness was increased in society.” 

(Leila) - “We have put some trees in school on Saturday, per-
haps because they have grown up more and more of the trees and 
healthy environment for the future generation, as for the events 
... (silence) I did not participate in ...”

As for NGO’S, the majority of students did not have informa-
tion about them, they are mostly familiar with the organizations 
that are formulated by students. Some have expressed mistrust 
towards NGOs because they do not actually do the job: 

(Giorgi) - “I have heard about some of the organizations on 
TV that clean up some areas, but in my opinion it is their PR, 
some small place will be cleaned up and then it’s going to be a 
long report on television.” 

(Nina) - “Green Fist”, is one of the most active organizations 
in Georgia. It’s created by students and one of the leaders is from 
our faculty who is very concerned about our ecological condition. 
They were one of the first ones who opposed the construction of the 
hydro power plant and other hydroelectric power plants. “

Respondents think that the policy pursued by the state is not 
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effective in this regard. In part, the sanctions that are established 
are not functioning because there is no monitoring service. Part 
of the opinion is that public awareness level is low and it cre-
ates a problem. In some cases, the state emphasizes the social-
political issues and the environmental issues remain in the back-
ground. 

(Salome) - “As for the policy pursued by the state, we have a 
relevant law that punishes environmental pollution, but in reality 
I have not seen such an action, it is possible that once in a while 
people have been fined, but I think that the law must be carried 
out in life itself.” 

(Otar) - “In my opinion, there is an attempt by the state, but 
it will not be effective until the public consciousness does not 
rise.”

Most of the focus group participants underscored the level 
of consciousness of people that are important for individual ac-
tions. In order to specify the issue, we asked them whether they 
needed to raise awareness of human beings and how can a citi-
zen’s awareness be increased in environmental protection? 

(Nina) - “In my opinion, it is impossible to eliminate this 
problem without raising awareness of the human person, each 
person should consider that it is a problem that will reflect on 
his health, but what can you  talk to a person, who kicks out of 
his own window. Human consciousness has to be raised through 
media, school, university, especially the childhood should be the 
creation of human consciousness in this regard, the role of the 
family is also important. “

Despite ofthe fact that the majority of respondents have a great 
understanding of the level of consciousness, the importance of 
the law as an alternative means of eliminating environmental 
problems has been emphasized. That’s why we were interested 
in the information about Georgian legislation and found that 
many of them knew about this legislation. However, their care 
is not explained by law, but from their mentality and culture. 
Respondents think that establishment of the law is nothing than 
control and the appropriate sanctions. 

(Otar) - “In my opinion, no results have been taken because 
throwing out the cigarette in the streets is control by the police, 
but In fact It’s a stupid lever, because the passenger policeman is 
unable to notice a person throwing a cigarette in the street. Some 
effective changes should be made, we can take an example from 
other countries, where these issues have been disciplined.”

Finally, we asked the participants of the focus group how the 
ecological condition of Georgia is concerned - most of them be-
lieve that environmental problems in Georgia are in such a way 
that it is impossible to improve the situation, but it is possible 
to control the situation. Also, from their point of view, it is ex-
pected to change the outlook of the society, that is, to realize that 
by damaging the environment, they have a negative impact on 
their own health.

(Johnny) - “I hope that the ecological problems in our country 
and the world around will be improved, I think that students and 
younger generation have a bigger role, and the change of genera-
tions depends on the change of mentality so that in older genera-
tions it is more difficult to change the mentality, change the con-
sciousness ... That is why I think the main strength is in youth”.

In-depth interview results
Students, interviewed by depth interview method, think, that 

environmental protection means protection of purity and infra-
structure, care for natural resources and planting trees. All this 
should be determined by the inner culture of the human being, 
as they are putting environmental protection and inner culture 
on the same level.

According to the respondents, The following problems are 
relevant in Georgia: forest cover, air and water pollution, house-
hold waste. 

According to the respondents, the main problem for the popu-
lation of the cities in Georgia is vehicle exhaust, and in the vil-
lages - the failure of the infrastructure, in particular, there are no 
trash bins and the locals are throwing trash on a messy landfills. 
Such landfills are mainly located at the beginning and end of 
the village, in the ravines, or in the rivers. The population is not 
informed about what kind of damage it is causing to its vital 
environment.

(Rati) – “…There are different problems in villages and dis-
tricts. If the exhaust is disturbed in the city, in the villages and 
regions most of the wastes are problematic. Nature and water 
are contaminated. In a lot of villages people drink water from 
the source and prove that they can not drink such a clean water 
in other place, but they do not think about the trash and disaster 
inside and while cleaning, someone will definitely drink and that 
will harm the human organism.”

(Tako) - “Of course. There have been many cases when people 
got poisoned and there were reports on television, that people 
are poisoned by water and it brings disastrous results. In addi-
tion, the crop produced on polluted soil will have a bad effect on 
the human health, statistically I do not what is the situation we 
are facing, but it is a fact, that we are threatening our lives with 
our unadvised actions. On “Facebook” I saw that global warm-
ing has already begun and the temperature rises by 2 degrees.”

According to the respondents, solving environmental prob-
lems by state is more or less useful, some type of activities has 
been observed, but very rarely, so much more needs to be done. 
Despite the publish of the “Waste Management Law” in Janu-
ary 2015, we cannot say that this law has greatly influenced the 
current situation, because the enforcement and monitoring of the 
law are underway.

(Oto) - “There is a law about environmental protection but it 
is unreasonable. In recent years, fines have been imposed on pol-
lution, but in my opinion it is not effective, because the country 
is more pressing for a number of social and political problems 
and the government does not have tıme for environmental prob-
lems, however, It really has to be taken care of. I think the state 
must strictly controll the law, because we are a nation, which 
needs to be controlled, because without it we will not be able to 
take measures accordıngly, but if each of us does not understand 
our duty towards nature, the state alone can not be helpful. “

Part of the respondents positively assessed the work of NGOs 
with this profile, while partially demonstrated the distrust and nega-
tive attitude towards them, which was explained by stereotypes 
about NGOs, that they are not capable of doing their job properly.

(Faig) - “I know that there are couple of organizations, such as 
“green’s”. This organization calls upon citizens not to pollute the 
environment, to take care of it and two times a year  be actively 
involved in cleaning, plant trees and greenery the environment. 
Unfortunately, other organization’s names are not known for me, 
but I often see such kind of non-governmental organizations by 
television or Internet.

(Oto) - “I do not know any non-governmental organization that 
is taking care of environmental protection, so I think that they do 
not have any activity on their side, so I cannot say anything positive 
about these NGOs, more of the empty words are coming from most 
of them. but I have some information about student movements. 
For example, student movements of the State University such as 
“green fist” and “partisan gardeners” have periodic demonstrations 
regarding environmental protection “
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As for the mass media, each respondent emphasized its impor-
tance in terms of influencing society. However, it was also noted 
during the conversation, that it does not use its capabilities.

(Tamar) - “The role of mass media, as the fourth government, 
is the biggest to raise awareness of the people consciousness, 
but unfortunately in television TV series have a much higher 
rate than the various cognitive programs. It is necessary to cor-
rect all this, because TV channels such as” BBC” are actively 
working in this direction. In general, mass media has a huge 
impact on society and the workers in this field should realize 
their responsibility.

Respondents think, that education is very important in terms 
of raising awareness of human consciousness. In their opinion, 
people should learn the importance of environmental protection 
from their parents. It is also important to get both formal and 
informal education, which implies the study of environmental 
issues in schools and universities. According to the respondent’s 
reply, it would be nice if one special lecture about environmental 
protection will be held at universities.

(Oto) - “In my opinion, it’s ecential for everybody to learin in 
chaildhood about how to treat the nature. Couple of years ago, as 
far as I know, ecology was one of the subjects in a school. I think 
it’s a necessary subject. There should also be some activities, 
public lectures where environmental experts will talk about why 
the environment should be protected. It is also important to get 
educated in family, get advice from parents, friends and relatives 
about environmental protection.

Respondents have also mentioned fabric parks, cotton packets 
as very usfull things for the environment. It is a very pleasant 
fact that each and everyone of them have information about it 
and support policies that require replacement of polyethylene 
parks especially with the fabric parks.

(Faig) – “Fabric parks and Cotton Packs are quite effective 
in terms of environmental protection, as they replace the poly-
ethylene parks. It is well known fact that the destruction of the 
polyethylene park needs hundreds of thousands of years, accord-
ingly, fabric parks are necessary. Unfortunately, it is not widely 
used in Georgia. Most stores in the country use polyethylene 
park, probably it will be quite difficult to replace them with a 
fabric park.”

Respondents also talked about renewable energy sources and 
noted their advantages as well, but it costs a lot.

(Tamar) - “Yes I have heard that it is very good, in Georgia 
probably solar energy will be used. I see the so-called solar bat-
teries that are very economical, but the use of these resources 
is still linked to money and probably Georgia is not yet ready 
for that.”

(Faig) - “Yes I have heard that they are actively and effective-
ly in developed countries. In developing countries, for example, 
in Georgia, there are no funds available, even though water is 
quite large and cannot be used in this regard.”

Conclusion. According to the respondents, the most impor-
tant problem in Georgia is air, water and soil pollution. The 
contaminated environment is directly related to worsening of 
human health. The participants have favorable attitudes toward 
the environment, but they are less involved in environmental 
activities. Basically these measures are limited to the so-called 
one-time campaigns. The part of the respondents who have nev-
er participated in such a measure justifies their actions by the 
fact that the environment is not delayed by its individual actions. 
According to the respondents, the state activities in this profile 
is less helpful. Respondents think that actions taken by govern-

ment for solving problems of environment are less useful, also 
the monitoring of the law is less and it is necessary to tighten it. 

Education is very important in terms of raising awareness of 
human consciousness. It emphasizes both informal and formal 
education, which envisages studying environmental issues in 
schools and universities. 
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SUMMARY 

STUDENTS POPULATION’S ATTITUDE CONCERNING 
ENVIRONMENTAL ISSUES IN GEORGIA 

1,3 Verulava T., 1Asatiani A., 1Tirkia J., 2Ambroliani G., 
3Jorbenadze R.

1I. Javakhishvili Tbilisi State University, Faculty of Social and 
Political Science; 2Hospital Network Medalpha; 3G. Chapidze 
Emergency Cardiology Center, Tbilisi, Georgia

The aim of this study were to investigate the attitude of univer-
sity students on the environmental issues, analyze the information 
received and develop measures for the participation of students in 
environmental health-improving and preventive activities.. The 
qualitative study was conducted by using face to face interviewing 
method with university students. Environmental pollution is one of 
the most important threats in Georgia and arount the world. The im-
mediate objects of pollution are land, water, soil, air, which directly 
affects human health and worsens it. The participants have favor-
able attitudes toward the environment, but they are less involved 
in environmental activities. Basically these measures are limited to 
the so-called one-time campaigns. Based on the results, it is rec-
ommended the development of integrated measures and schemes 
to stimulate student participation in the implementation of socially 
active algorithms to improve the environment.

Keywords: environmental pollution, healthy lifestyle, envi-
ronmental attitudes, environmentally responsible behavior.

РЕЗЮМЕ

ОТНОШЕНИЕ СТУДЕНТОВ К ЭКОЛОГИЧЕСКИМ 
ПРОБЛЕМАМ В ГРУЗИИ

1Верулава Т.Н., 1Асатиани А.Д., 1 Тиркия Дж.Дж., 
2Амбролиани Г.Ф., 3Джорбенадзе Р.А.

1Тбилисский государственный университет им. И. Джа-
вахишвили, факультет социальных и политических наук; 
2Сеть больниц Медальфа; 3Центр неотложной кардиоло-
гии им. Г. Чапидзе, Тбилиси, Грузия

Целью исследования явилось определение отношения 
студентов к проблемам окружающей среды, анализ полу-

ченной информации и разработка мероприятий по участию 
студентов в природоохранительных оздоровительных и 
профилактических активностях. Известно, что значимой 
проблемой в Грузии и во всем мире по сей день является за-
грязнение воды, почвы, воздуха, напрямую воздействующее 
на здоровье человека и ухудшающее его. Опрос студентов 
посредством углубленного интервью выявил, что студенты 
совершенно не вовлечены в природоохранительную дея-
тельность, их участие в оздоровительных мероприятиях 
ограничивается только деятельностью в так называемых 
одноразовых компаниях. На основании полученных резуль-
татов рекомендована разработка комплексных мероприятий 
и схем для стимулирования участия студентов в осущест-
влении общественно-активных алгоритмов по улучшению 
состояния окружающей среды.

reziume

studentebis damokidebuleba ekologiuri prob-
lemebis mimarT saqarTveloSi

1T. verulava,  1a.asaTiani,  1j.Tirqia, 
2g.ambroliani, 3r.jorbenaZe

1i. javaxiSvilis sax. Tbilisis saxelmwifo uni-
versiteti, socialur da politikur mecniere-
baTa fakulteti; 2hospitaluri qseli medalfa; 
3g. CafiZis sax. gadaudebeli kardiologiis cen-
tri, Tbilisi, saqarTvelo

msoflioSi arsebuli globaluri safrTxe-
ebidan garemos dabinZureba erT-erT umniS-
vnelovanes faqtorad iTvleba. kvlevis mizania 
studentebis damokidebulebis Seswavla ekolo-
giuri problemebis mimarT. Tvisebrivi kvlevis 
farglebSi Catarda universitetis studentebis 
siRrmiseuli interviureba. studentebis azriT, 
saqarTveloSi yvelaze mniSvnelovan problemas 
warmoadgens haeris, wylis resursebisa da niada-
gis dabinZureba. respondentebi naklebad arian 
CarTulni garemosdacviT RonisZiebebSi. mizan-
Sewonilia SemuSavdes kompleqsuri RonisZiebebi, 
raTa moxdes studentebis monawileobis stimu-
lireba garemos dacvasTan dakavSirebuli prob-
lemebis mogvarebis saqmeSi.
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Obligations to indemnify damages inflicted by maiming and 
other personal injuries including death are not contractual in 
nature, and regulatory management of such obligations has its 
roots far back in Roman law. The civilized world puts the high-
est value on human life and death, hence, inflicting of personal 
injury is considered to be a breach of absolute rights. Accord-
ingly, the duty to indemnify for damages is imposed on a wrong-
doer due to his failure to fulfil an absolute obligation of the pas-
sive type in absolute legal relations. 

In spite of the fact that most law-governed states place partic-
ular emphasis on seeking legislative action to solve issues deal-
ing with indemnification for damages inflicted by maiming and 
other personal injuries including death, there are a large number 
of both civil and criminal cases in this field. In particular, nu-
merous difficulties arise in personal injury cases when injury to 
the patient was caused by the doctor’s treatment or the denial 
of medical care. The healthcare environment is a priori fraught 
with increased risks of inflicting injuries; moreover, the pro-
cedure for establishing medical negligence is complicated and 
involves the combination of the law and medical science field. 
The assessment of damages the injured patient is entitled to also 
presents considerable difficulties. 

A set of issues connected with the regulatory management of in-
demnification for damages inflicted by maiming and other personal 
injuries including death as well as personal injury arising from the 
doctor’s treatment or the denial of medical care has been studied by 
a number of scholars including S. Antonov, S. Buletsa, D. Hrymm, 
S. Hrynko, U. Hryshko, Yu. Danysheva, K. Drishliuk, A. Mamush-
kina, O. Ruban, O. Chernilevska and others. 

The article aims to provide a comprehensive review of the 
legal basis for and special features of indemnification for dam-
ages inflicted by maiming and other personal injuries including 
death, in particular, due to the doctor’s treatment or the denial 
of medical care. The present research involves critical analysis 
of civil legislation of Ukraine and practice of European Court. 
It also employs the legal framework governing out-of-court and 
in-court settlement of disputes with regard to inflicting personal 
injury to patients due to the provision of medical assistance or 
failure to provide medical assistance and some aspects of the 
assessment of damages to be awarded to the injured patient. 
In order to identify common trends relating to court decisions 
on damages in personal injury and wrongful death cases in 
the healthcare setting, some high-profile cases are considered, 
in particular 8 decisions made by domestic national courts of 
Ukraine as well as 17 decisions made by the European Court of 
Human Rights. 

The present research employed the comparative legal research 
method in order to compare the features of the regulatory man-
agement of indemnification for damages inflicted by maiming 
and other personal injuries including death in Ukraine and other 
countries. The integrated system-wide approach was used to 
examine the reasons for placing the liability for inflicting per-
sonal injury to the patient on subjects providing medical care. 
The method of analysis and the inductive method were applied 
to make generalisations providing useful practical precedents 
relating to compensation for damages in medical malpractice 

cases. The method of modelling was applied to study the content 
of legal relationship with regard to indemnification for damages 
inflicted by maiming and other personal injuries including death 
that is the subject of the court cases under consideration. 

In spite of the fact that obligations to indemnify damages in-
flicted by maiming and other personal injuries including death 
belong to non-contractual (delictual) obligations, the Civil Code 
(hereinafter CC) of Ukraine provides for cases when rules that 
regulate non-contractual relations extend to some particular ob-
ligations that arise from contracts. Then, rules of delictual re-
sponsibility are applied regardless of whether an act that caused 
an injury is necessary for the performance of a contract. Specifi-
cally, Article 928 of the CC of Ukraine provides that liability for 
personal injury or death in respect of passengers is delineated 
according to Chapter 82 of the CC of Ukraine “Indemnifica-
tion” unless the contract or the law provides for strict liability of 
the carrier. More specifically, although this refers to the losses 
connected with the performance of the contract, the rules of de-
lictual responsibility are applied due to the respective statutory 
reference [5].

In addition, if more than one person causes a personal injury, 
tortfeasors and the victim may enter into an agreement to en-
sure joint and several liability. The essential terms of such an 
agreement shall set a time period for compensation payment, 
as well as a procedure for and a method of providing indemnity 
for an injury inflicted jointly by several people. The parties may 
also agree on the procedure for defining compensatory damages. 
Although these provisions will duplicate generally recognized 
civil law regulations, a contract for compensatory damages may 
contain provisions for liability for non-performance or unsatis-
factory performance of contractual obligations [ECHR Case of 
Asiye Genç v. Turkey (Application № 24109/07)].

However, it is understood that in spite of the existence of the 
contract that provides for the liability of the parties to pay full 
compensation for a personal injury caused to the other party or 
the contract that sets the procedure for paying compensatory 
damages inflicted by more than one person, the obligation itself 
to indemnify damages is delictual, i.e. non-contractual in nature. 
These relations always fall under the mandatory provisions of 
Chapter 82 of the CC of Ukraine. The terms that are provided 
for by the contract for compensatory damages cannot worsen 
the situation or limit or diminish any rights of the indemnitee as 
compared with his rights under the CC of Ukraine.

It should be emphasized that the categories “obligation to 
indemnify” and “liability for damages” that are often used in-
terchangeably in law books differ in meaning. In research lit-
erature, indemnification is proved to be a method of the perfor-
mance of an obligor’s obligation and the fulfilment of his duty 
rather than a sanction for a tortious act. Reasons for an obliga-
tion to indemnify damages are the tortious actions themselves 
that cause an injury, while reasons for delictual liability is an 
act of law enforcement. Tortious actions serve only as a reason 
for rendering a decision on imposing liability (given the right 
circumstances) but not a reason for liability [15].

Damages inflicted by death and damages inflicted by maiming 
and other personal injuries are different in content. 

OBLIGATIONS TO INDEMNIFY DAMAGES INFLICTED BY MAIMING AND OTHER PERSONAL 
INJURIES INCLUDING DEATH: THEORETICAL AND PRACTICAL ISSUES (REVIEW)

Buletsa S., Zaborovskyy V., Chepys O., Badyda A., Panina Yu.

1State Institution Of Higher Education «Uzhhorod National University», Ukraine
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If damages are inflicted by the death of a person, the actual 
loss of the affected individuals is funeral and burial expenses 
and gravestone installation costs. In this case, the loss of ben-
efit is the amount of maintenance that the survivors specified 
by Article 1200 of the CC of Ukraine and maintained by the 
deceased worker received in his lifetime and lost due to the 
breadwinner’s death. 

A special feature of the relationship arising from indemni-
fication for damages inflicted by maiming and other personal 
injuries including death is a possibility for the victim to estab-
lish consequential property and non-property damages that may 
occur even over a significant time interval following the day on 
which the accident occurred [15]. 

According to the CC of Ukraine, if damages are inflicted by 
health injuries, the actual damage of the victim must be considered 
to be health recovery and/or rehabilitation costs. These costs are 
associated with the necessity of nourishing diet, health resort treat-
ment, purchase of medicine, prosthetic repair, nursing care, etc. 
[15]. However, this list is indicative, hence, in cases when the vic-
tim has suffered other damages that are connected with the relevant 
personal injury, he has the right to claim their compensation as well. 
The Roman jurists used the same approaches by granting the victim 
the right to claim compensation for treatment and loss of earnings 
according to legis Aquiliae utilis [3].

In addition, the loss of benefit is damages in the form of un-
received income which an individual would receive under or-
dinary conditions had his right to full-time work not been vio-
lated. When the amount of income is estimated, an important 
factor is whether the individual was in work. More specifically, 
if maiming or other personal injuries was caused to a person 
who worked under an employment contract, the amount of lost 
income that is subject to compensation shall be calculated as a 
percentage of the average monthly income the victim received 
before being injured taking into account the percentage of loss 
of both professional and general working capacity or general 
working capacity if there is no professional working capacity 
(Section 1 of Article 1197 of the CC of Ukraine). 

Should loss of earning capacity be permanent, the victim must 
be sent for medical examination to estimate the degree to which 
earning capacity has been lost; should the level of disability 
be high, the victim may be assigned a disability category and 
granted a pension by a social safety net. Based on these facts, 
the amount of caused material damage is estimated. Reimburse-
ment for lost income or its part does not include the following: 
disability benefit that was granted to the victim due to maiming 
and other types of pensions that were awarded preceding health 
injury as well as following it on account of the compensation 
for damages. Neither does it include income the victim receives 
after being maimed [2].

Loss of earnings (income) includes all the types of remuner-
ation under an employment contract that are subject to tax in 
both full-time and part-time positions in the amounts of pretax 
earnings. However, lost earnings (income) do not include single 
payments, compensation for unused vacation, severance pack-
age, maternity benefits, etc. (Section 3 of Article 1197 of the CC 
of Ukraine). A similar rule is provided in item 4, Section 13 of 
resolution of the Plenum of the Supreme Court if Ukraine No 6 
dated March 27, 1992 [13]. 

The CC of Ukraine contains the rule according to which 
“damage inflicted by maiming and other personal injury should 
be indemnified regardless of the pension assigned to an indi-
vidual due to disability or the pension the individual received 
before the injury or other income» (Section 3 of Article 1195). 

This means that the victim is entitled to obtain both: 1)  reim-
bursement in full from the tortfeasor according to delictual obli-
gations; and 2) pensions or aid under social insurance according 
to the rules of social insurance. Accordingly, a social insurance 
agency has no right of subrogation against a tortfeasor in respect 
of benefits paid from the social insurance schemes due to the 
fact that relations under the right of subrogation are regulated 
according to the rules of delictual obligations (item 1 of Sec-
tion 1191 of the CUV) rather than social insurance rules. This 
approach to the reimbursement procedure is progressive. It was 
implemented in Ukrainian legislation only following the entry 
into force of the Civil Code of Ukraine of 2004. 

Hence, judicial decision-making in respect of awarding dam-
ages inflicted by maiming or other personal injuries should be 
driven by the fact that the victim is entitled to reimbursement of 
damages inflicted by maiming or other personal injuries in full 
according to Article 1166 of the CC of Ukraine. First, estimating 
the amount of damages involves both actual damage and loss of 
benefit. Second, defining the types of expenses that are subject 
to reimbursement should ensure that these expenses will make 
the victim’s recovery to the fullest extent possible. Moreover, 
Yu. Danysheva argues, compensation for additional costs should 
be provided with respect to the optimal medical treatment with-
out limiting reimbursement to a particular amount [5].

When dealing with the extent of compensation for damages, 
it is necessary to emphasize that there is a distinct difference 
between the notions extent of compensation for damages and 
amount of compensation for damages inflicted by maiming or 
other personal injuries including death. Article 1166 of the CC 
of Ukraine sets forth the basic principle of the civil law accord-
ing to which damage caused to the victim is subject to indemni-
fication in full, in other words, the victim is entitled to indem-
nification for all the types of possible damages caused to him 
including both property damage and non-property damage. In 
this regard, A. Mamushkina assumes that the extent of compen-
sation is a value that encompasses the types of the damage that 
can be caused to an individual. While the amount of compensa-
tion for damages is closely related to the extent of compensa-
tion, they do not coincide because the former must be estimated 
in monetary or other terms, thus being a quantitative description 
of inflicted damages [8].

Pursuant to the general rule, any act that causes personal in-
jury is assumed to be illegal. A causal connection between an 
illegal act and inflicted damage has specific features. In regard 
to these delictual obligations, it is complicated in nature, which 
is due to the specific character of inflicted damage. In other 
words, it is necessary to prove that there is a causal connection 
between illegal acts and an inflicted personal injury as well as 
a connection between the personal injury and incurred material 
expenses. However, it should be noted that in Ukraine there are 
judicial precedents for compensation for damages due to an in-
direct causal connection. For example, a technically imperfect 
surgical procedure (which resulted in leaving a retained foreign 
body inside the patient’s body) necessitated repeated surgery to 
retrieve the foreign body. However, the medical expert review 
points out that this was not the only cause of the development 
of postsurgical complications in the victim, hence, it should be 
plausible to suggest that there is an indirect causal connection 
between them and the deterioration of the victim’s health condi-
tion. Nevertheless, the victim was awarded 20 000 UAH (833$) 
compensation for moral damages [Рішення Шевченківського 
районного суду м. Києва від 24 червня 2016 року. Case № 
2610/25254/2012].
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The Roman legal tradition is also manifest in the fact that the 
obligation to indemnify for damages inflicted by a personal inju-
ry arises in case a tortfeasor is at fault (Section 1 of Article 1166 
of the CC of Ukraine). In this regard, the form of fault is of no 
importance for the creation of obligation. That is why the Ro-
man jurist Paul’s maxim is still relevant today: «With respect to 
a lawsuit, under the lex Aquilia, malice and gross negligence are 
punishable » [4]. 

Similarly to general rules, the tortfeasor’s fault under this de-
lict is presumed until the tortfeasor proves that he has no fault 
in it. However, in cases provided for by law, a personal injury 
is indemnified regardless of the tortfeasor’s fault (Article 1173 
–1176, 1187 of the CC of Ukraine). In some cases that are di-
rectly stipulated for by law, damages inflicted by maiming or 
other personal injuries including death due to force majeure also 
may be subject to indemnification (Section 3 of Article1166 of 
the CC of Ukraine from 16.01.2003, № 435-IV). 

In judicial practice, a special procedure for indemnification 
for damages has been established for cases relating to personal 
injuries inflicted to individuals under the age of majority (mi-
nors). This is due to the fact that compensation for damage in-
flicted by a minor’s injury in respect of its part connected with 
the loss of earnings is impossible to estimate according to the 
general criteria. This is why special rules for estimating the 
amount of inflicted damages have been elaborated. 

Under the CC of Ukraine, minor victims are entitled to indem-
nification for damages due to the loss or diminution of future 
earning capacity upon reaching the age of fourteen (students 
upon reaching the age of eighteen) based on the minimum salary 
set by law. If by the time ofinjury, a minor had an income, dam-
ages should be indemnified based on his earnings but not less 
than the minimum salary set by law (Article 1199). 

There is also a special procedure for indemnification for dam-
ages caused by a criminal offence. Under Article 1207 of the 
CC of Ukraine, damages inflicted by maiming or other personal 
injuries including death due to a criminal offence are indemni-
fied to the victim or other individuals who are entitled for in-
demnification by the state unless an individual who committed 
a crime is identified or is solvent. The terms and procedure for 
indemnification for damages inflicted by maiming or other per-
sonal injuries including death by the state are established by law. 
However, at present, there is no special law which regulates the 
terms and the procedure for such indemnification. This is why 
filing a suit and exercising the right to indemnification for dam-
ages by the state is impossible. Legislative inefficiency of the 
rule provided for by Article 1207 of the CC of Ukraine is unac-
ceptable with regard to a difficult economic situation of Ukraine. 
The procedures implemented in the USA and Great Britain, in 
particular, indemnification rates set by law, the mechanism for 
fund raising, etc., may serve as examples of the development of 
compensation mechanisms in the criminal process [6].

Damages inflicted by a personal injury are indemnified in 
monthly instalments (Article 1202 of the CC of Ukraine). This is 
due to the fact that the person who must compensate for damag-
es obtains his income predominantly on a monthly basis. In civil 
law, there is a precedent for another regime for making com-
pensatory payment. Specifically, under the Code of civil laws of 
the Russian Empire of 1832 the tortfeasor was obliged to make 
an annual payment in the amount set by court (Article 661) [4].

Providing there are reasonable grounds and taking into con-
sideration the tortfeasor’s financial situation, compensation may 
be paid in one lump sum but not more than for three years in ad-
vance (item 2 of Section 1 of Article 1202 of the CC of Ukraine). 

The court may also take into account the defendant’s concern to 
make a lump sum payment and determine the defendant’s inten-
tion with regard to obtaining a one-time compensation payment. 
In certain circumstances, like those involving the recovery of 
additional costs, such a payment may be made in advance within 
time limits imposed on the basis of a relevant medical expertise 
report as well as in order to pay bills or for property (health 
resort package, transport fares and special transport expenses, 
etc.) if advance payment is required (Section 2 of Article 1202 
of the CC of Ukraine). 

Therefore, a special feature of obligations to indemnify for 
damages inflicted by personal injuries including death relates to 
the object of offence and harmful effects. The object of offence 
is non-property rights and benefits, hence, it is non-property 
damage having no cost value that is caused to an individual. 
However, this offence involves the emergence of additional 
costs incurred by the victim or the loss of any material benefits 
and perks, hence, compensation for non-property damage ac-
quires material attributes. Therefore, cases involving personal 
injuries including death may be associated with the possibility 
of the existence of non-property damage connected with proper-
ty. A similar approach was adopted by Roman jurists who made 
decisions on cases on indemnification for damages inflicted by 
personal injuries including death according to the rules for in-
demnification for damages caused to property associated with 
the delicts of furtum and damnum iniuria datum. Hence, both in 
Ukraine and in other countries of the Commonwealth of Inde-
pendent States, rules for indemnification for damages inflicted 
by personal injuries including death have been developed under 
the influence of the Roman private law [4].

Particular attention should be paid to the issue of indemnifica-
tion for damages inflicted by maiming or other personal injuries 
including death due to medical malpractice. When seeking med-
ical advice, an individual expects to be provided with high qual-
ity medical care to be able to make a quick recovery. However, 
it is often the case that medical or healthcare professionals make 
a medical error, thus, causing harm to the patient’s health, which 
can even result in the patient’s death. In such cases, the patient 
or his relatives try to seek justice in court. Yet, in Ukraine, very 
few cases are decided in patients’ favour because it is very dif-
ficult to prove a medical error or medical negligence. Litigation 
in such cases can last for several years since investigation into 
the negative effects on the patients’ health or causes of his death 
involves special knowledge in medicine, which means assigning 
a forensic medical examination, or more than one examination if 
experts’ views do not coincide or there are still disputable issues 
to settle for the parties. 

The fact that medical malpractice cases are a common catego-
ry of cases heard by the European Court of Human Rights (here-
inafter ECHR) is yet more proof of its complex nature. Although 
the right to health does not belong to the rights that are guaran-
teed by the Convention for the Protection of Human Rights and 
Fundamental Freedoms of 1950 (hereinafter the Convention), 
the issues dealing with the civil liability for damages inflicted 
by maiming or other personal injuries including death that were 
caused by a medical or healthcare professional are considered 
under Articles 2, 3 and 8 of the Convention, which means these 
issues are regarded as the violation of the right to life, prohibi-
tion of torture and the right to respect for private and family life. 

For example, the ECHR in its judgments has pointed out a 
number of times that in respect of medical negligence it is nec-
essary that there should be proper procedural tools for bring-
ing a medical or healthcare professional to criminal, civil or 
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disciplinary liability in order to ensure the exercise of funda-
mental human rights (in particular, patients’ rights) [ECHR Case 
of Mehmet Günay et Güllü Günay v. Turkey (Application № 
52797/08)]. Regardless of the type of trial, litigation should in-
volve all significant elements in order to shed light on the cir-
cumstances involved in the case [Case of Asiye Genç v. Turkey 
(Application № 24109/07)].

However, with regard to medical negligence, in order to en-
sure the proper protection of the patient’s right it may be suf-
ficient to provide a possibility to appeal against medical neg-
ligence in a civil court and impose any relevant civil sanctions 
such as indemnification for damages [ECHR Case of Benders-
kiy v. Ukraine (Application № 22750/02)].

Under Article 1195 of the CC of Ukraine, indemnification 
for damages inflicted by maiming or other personal injuries 
including death is provided by a legal body (a medical facil-
ity) or a physical person (a physician who practices medicine 
under a license). It should be noted that the patient is entitled 
to compensation for his lost earnings (income) due to loss or 
diminution of professional or general working capacity as well 
as additional expenses incurred by the need for a high calorie 
diet, health resort treatment, purchase of medicine, prosthetic re-
pair, nursing care, etc. Under Article 1172 of the CC of Ukraine 
a legal body or a physical person indemnifies damages caused 
by their employee during the course of the performance of his 
employment duties, which means that compensation for dam-
ages will be withdrawn from the employer (a medical facility 
or a private entrepreneur if damage was caused by an individual 
employed by him). In case damage was caused by the entrepre-
neur himself who has a license for medical practice, the means 
will be withdrawn from him. In addition, the patient is entitled 
to indemnification for moral damage under Article 23 of the CC 
of Ukraine. This damage consists of both physical pain the indi-
vidual suffered from due to incorrect treatment in hospital and 
physical pain that resulted from improper medical care as well 
as pain caused while “correcting” the medical error. 

In addition, moral damage involves emotional suffering an in-
dividual experiences due to the physicians’ actions that is mani-
fested by health anxiety, concerns that prescribed treatment does 
not work, etc. However, one of the complexities associated with 
patients who suffered from doctor’s negligent treatment is the 
necessity to prove the causal connection between doctor’s ac-
tions and an inflicted personal injury. Most often, this is done 
by assigning a forensic medical examination. In this category of 
cases, the expert opinion is given de facto high priority as evi-
dence. At this stage, litigation often involves the so-called medi-
cal ethics which is nothing more than a cover-up. As a result, it is 
often not possible for a forensic medical examination to evaluate 
doctor’s actions / negligence with regard to causing harm to the 
patient. In the end, it is often the case that the patient doesn’t re-
ceive any indemnification for damages due to the dismissal of a 
case on the ground that there is no evidence of causal connection 
between doctor’s actions / negligence and effects. 

Legal remedies for the violation of personal non-property 
rights of patients in the course of and due to receiving medical 
care include the right to indemnification for damages as well 
as other methods of reimbursement for material damage. In the 
healthcare sector, the liable party is healthcare facilities as well 
as medical and healthcare professionals who run a private medi-
cal practice. Civil liability is divided in two types: 

1) contractual; and
2) delictual [1].
Contractual and delictual liabilities are differentiated by the 

rule according to which should there be reasons for contractual 
remedies, non-contractual remedies are dismissed: contractual 
remedies require pre-emption of non-contractual ones. This, of 
course, does not mitigate liability established by law. A decision 
on contractual liability is made provided the parties have a con-
tractual obligation. If there is no contractual obligation, it is ac-
ceptable to consider imposing delictual liability. If medical care 
is provided based on a repayable contract, contractual liability 
is invoked. In this case, its extent cannot be less than that of 
delictual liability. On the contrary, the level of compensation for 
damage may be raised as compared to the general rules. In such 
cases, the role of the contract consists in the fact that through the 
contract an obligation to indemnify for damages stipulated for 
by law can be realised with respect to: reasons for an obligation; 
parties involved; and its content. While looking into the issues 
connected with contractual obligations, it should be noted that, 
under section 2 of Article 901 of the CC of Ukraine, the rules of 
Chapter 63 of the CC of Ukraine “Services. General provisions” 
may be applied to all service supply agreements (including med-
ical services) provided this does not contradict the essence of 
the obligation. Civil legislation of Ukraine involves the principle 
of presumed guilt of the tortfeasor in the course of the provi-
sion of medical care, which puts the burden of proving innocent 
on the tortfeasor. Under the general rule that is provided for by 
Section 2 of Article 1166 and Section 1 of Article 1167 of the 
CC of Ukraine, the tortfeasor is exempted from the obligation to 
indemnify for property and moral damages if he proves that the 
damage did not occur through his fault. 

In the healthcare sector, property damage consists of:
а) actual damage that is loss an individual incurred or has to 

incur in order to restore the right that has been infringed (costs 
associated with drug purchase, prosthetic repair, the perfor-
mance of diagnostic tests, treatment and rehabilitation, health 
resort treatment, nourishing diet, nursing care, funeral and buri-
al, and gravestone installation (Item 1 of section 2 of Articles 22, 
1195 and 1201 of the CC of Ukraine)); and 

b) loss of benefit that is income an individual could have re-
ceived under ordinary conditions had his right not been violated 
(lost earnings (income) due to loss or diminution of professional 
or general working capacity (Item 2 of section 2 of Articles 22 
and 1195 of the CC of Ukraine from 16.01.2003 р. № 435-IV).

The extent to which professional working capacity was lost 
(expressed as percentage) and the need for additional types of 
assistance are determined by forensic medical examination. In 
personal injury cases, should additional costs arise due to the 
need for health and social care, they must be indemnified by the 
tortfeasor. Moreover, the need for such costs and their duration 
must be proven by the conclusion of forensic medical examina-
tion. Additional costs may be charged in advance within a time 
period set forth in the conclusion of the disability determination 
agency or forensic medical examination. When charging costs 
associated with prosthetic repair and health resort package, the 
court must indicate in the decision that awarded amounts are 
liable for transfer to a relevant organization which must pro-
vide the victim with these services. In the event of the victim’s 
death, the tortfeasor (either an organization or an individual) 
are entitled to indemnify funeral and burial expenses (including 
ceremonial services and funeral arrangements) to the individual 
that incurred these expenses. This is why a claim for funeral 
and burial expenses may be filed by individuals who are entitled 
to indemnification for damages due to the breadwinner’s death 
as well as individuals and organizations who are not related to 
the victim, yet, actually incurred these expenses. Gravestone 
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and gravestone fences installation costs are determined based 
on their actual cost, but not higher than the upper limit cost of 
standard gravestones and fences in the location in question [13]. 

Any legal remedy must be effective in practice in respect of 
the protection of the rights of an individual (including a patient) 
[ECHR Case of Calvelli and Ciglo v. Italy (Application № 
32967/96)]. Specifically, indemnification for damages seems to 
be simple and easy in theory. But how does this work in practice 
and how can medical malpractice be proven?

First, it is necessary to prove medical negligence which con-
sisted in misdiagnosing the patient’s condition or administering 
the wrong treatment. The guidelines for healthcare delivery were 
approved by the order of the Ministry of Healthcare of Ukraine. 
They set forth which tests and diagnostic procedures must be 
performed to confirm a primary diagnosis and make a decision 
on treatment. Specifically, order No 602 dated August 3, 2012, 
provides for the execution of medico-technological documenta-
tion with regard to the standardization of healthcare procedures 
for stroke [9].

These standards are set forth in medico-technological docu-
ments which were developed according to the multi(inter-)dis-
ciplinary (hereinafter multidisciplinary) approach to a specific 
issue, i.e. a medical issue (a disease or another pathological con-
dition, living a healthy lifestyle, etc.) rather than a medical spe-
cialty [14]. This is why before taking legal action it is necessary 
to identify what the patient was diagnosed with in a healthcare 
facility. Under Articles 34 and 49 of the Constitution, Article 
285 of the CC of Ukraine and Article 39 of the Fundamentals 
of the Legislation of Ukraine on Healthcare, the patient has the 
right to request any document that is available in a healthcare 
facility (in particular, a patient’s chart, all test results and a treat-
ment card. For example, mandatory diagnostic tests and proce-
dures for ischaemic stroke are as follows: 

- brain imaging which is performed in patients with acute 
cerebrovascular accident (ACA) as a matter of priority (within 
24 following the onset of the disease); 

- laboratory and instrumental diagnostic tests which are per-
formed in order to clarify a patient’s clinical picture, assign 
treatment, and identify the type of stoke to assign stroke second-
ary prevention services (a detailed classification of stroke types 
is given in adapted clinical guidelines); 

- patients with stroke and transitory ischaemic attack (TIA) 
are recommended to be scheduled 24-hour Holter monitoring to 
check their electrocardiogram (ECG) following the acute period 
provided the patient has arrhythmia and stroke type has not been 
identified. 

 The following treatment is assigned: 1) provided the possibil-
ity of haemorrhagic stroke has been eliminated based on brain 
imaging, within 48 hours following the disease onset patients 
with ischaemic stoke must be administered acetylsalicylic acid 
(ASA) with a dose of 160–325 mg (for patients with no dyspha-
gia per os, and for patients with dysphagia into the nasogastric 
tube, intramuscularly or per rectum); 2) ASA therapy with the 
dose indicated should be continued until two weeks when the 
dose can be reduced to preventive (usually 75–100  mg/day). 
Instead of ASA, for the purpose of secondary prevention other 
clot-busting drugs can be prescribed (Clopidogrel or a combina-
tion of aspirin plus extended-release dipyridamole); 3) patients 
with TIA must be administered 160–325 mg/day as soon as pos-
sible provided there are no contraindications. 

 Quality criteria (expected treatment outcomes): 1. The length 
of in-hospital treatment depends on the level of stroke severity 
and is from 7 to 28 days (of them 7–14 days in a specialist stroke 

unit). 2. Early discharge of the patient from a stroke care unit is 
possible if the level of stroke severity is either minor or mod-
erate and providing the rehabilitation recommended by a mul-
tidisciplinary team is continued in a healthcare facility which 
provides outpatient secondary healthcare. 3. After discharge, 
patients must be under constant surveillance of a neurologist in 
a healthcare facility which provides outpatient secondary health-
care and a general practitioner in their home area to continue 
following the prescriptions of the multidisciplinary team [9].

When the claimant obtains all the documents, he can compare 
the diagnosis and assigned treatment with the medical standard 
of care that establishes the doctor’s mandatory conduct. Only in 
case the claimant identifies any irregularities, it can be said that 
doctors failed to provide competent care and made diagnostic 
error and/or tactic error (for example, when a diagnosis is in-
appropriately delayed, which resulted in the development of a 
disease [ECHR Case of Lopes de Sousa Fernandes v. Portugal 
(Application № 56080/13)].

However, when it is impossible to identify the negative conse-
quences for the patient’s health and life, or there is a probability 
that a chosen method of treatment will have a negative impact 
(for example, due to medication administered to the patient), 
there are no reasons for indemnification for material and moral 
damages [ECHR Case of Mehmet Günay et Güllü Günay v. Tur-
key (Application № 52797/08)].

Under the Constitution of Ukraine everyone has the right 
to health care (Article 49) [Constitution of Ukraine from 
20.06.1996 р. № 254к/96-ВР], which the state realizes through 
healthcare facilities. In such a case, a failure to provide medical 
treatment or denial of medical care by medical and healthcare 
professionals, who are aware of the health and life risks an in-
dividual faces, may be a reason for compensation for damages 
[ECHR Case of Elena Cojocaru v. Romania (Application № 
74114/12)]. Based on the practice of ECHR, it should be noted 
that, in particular, the reasons may be as follows: denial to pro-
vide proper medical care and transfer to another hospital ow-
ing to the patient’s inability to pay medical fees [ECHR Case of 
Mehmet Sentürk and Bekir Sentürk v. Turkey (Application № 
13423/09)]; failure to provide the patient with expensive anti-
cancerous medication for free in spite of the fact that under the 
current legislation he is entitled to it [ECHR Case of Panaites-
cu v. Romania (Application № 30909/06)]; doctor’s refusal to 
terminate pregnancy despite the certificate issued by a general 
practitioner stating that the pregnancy constituted a threat to the 
patient’s health [ECHR Case of Tysiąc v. Poland (Application 
№ 5410/03)].

Second, prove the fact of a resulting injury to the patient. 
Having obtained hard evidence that diagnostic tests or treatment 
assigned by the doctor deviated from the accepted medical stan-
dard of care, the applicant (claimant) must prove the fact of a 
resulting injury to the patient. The injury may be proven by the 
following: facts of consulting other doctors (who assigned treat-
ment); facts of disclosing other diseases or the development of 
a chronic form of the disease, which might have resulted from 
improper treatment; written opinions of other doctors who ex-
amined or treated the patient provided the opinions have the ef-
fect of expert medical report. For example, order of the Ministry 
of Healthcare of Ukraine № 110 of 14 February 2012 “On ap-
proval of primary medical record documentation which is used 
in healthcare facilities, public or private, and instructions on re-
cording information” approved form № 043/о for dental patients 
“Dental patient record card” [10]. According to the Instruction 
on recording information in primary medical record documenta-
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tion № 043/о “Dental patient record card”, the patient record 
card contains an entry “Complaints”. This entry should record 
complaints stated in patient’s or his relatives’ words that de-
scribe the patient’s condition in the most accurate way. A special 
section of the patient record card is designed for planning den-
tal examination of the patient and treatment of the patient with 
specialist consultation records. The section of the patient record 
card under the title “Diary” is designed for recording subsequent 
patient encounters in connection with the given condition or any 
other conditions. It is followed by the epicrisis which contains a 
brief description of treatment outcomes and practical procedures 
recommended by the doctor. After the treatment finishes, the pa-
tient record card is signed by both the doctor who administered 
the treatment and the head of the department, while after each 
particular stage of treatment finishes it is signed by the doctor 
who is actually treating the patient [7]. In case any of the sec-
tions of the patient record card is missing, it can be assumed 
that doctors failed to fill it in in an accurate way owing to their 
negligent attitude towards their duties or that part of the medical 
record documentation was altered to cover up medical malprac-
tice. 

Third, it is necessary to establish a causal connection between 
medical or health care professional’s actions and the patient’s 
resulting injury. Specifically, a failure to establish a causal con-
nection between medical or health care professional’s actions 
and an injury caused to the patient results is the violation of the 
right to a fair trial (Article 6 of the Convention) and fair hearing 
rather than the right to physical integrity as an element of the 
right to respect for private and family life protected by Article 8 
of the Convention [ECHR Case of Benderskiy v. Ukraine (Ap-
plication № 22750/02)].

In this case, the claimant must prove that it was doctor’s 
action that caused harm to the patient rather than other objec-
tive reasons such as medical care as an imperfect science at its 
present stage, objective diagnostic challenges, atypical clinical 
course and consequences, late diagnosis caused by patient’s 
late presentation, etc. For example, in the case of Trocellier v. 
France the victim claimed damages inflicted by an injury to her 
health based on the fact that the doctors failed to inform her 
about a risk of negative consequences of the surgery. The expert 
report confirmed that the paralysis occurred immediately after 
the operation and disappeared within three months. However, 
the symptoms of paralysis that the patient experienced were of 
a psychosomatic nature. The ECHR pointed out that a body of 
medical research into psychosomatic symptoms had been scarce 
and that the data available were still based on hypothesis, which 
had made it difficult to include them as a matter of principle 
while providing the information to patients. Du to this, the vic-
tim was declared to have no reasons for getting the compensa-
tion for damages [ECHR Case of Trocellier v. France (Appli-
cation № 75725/01)]. An imperfect regulatory framework that 
governs medical practice and may cause medical malpractice 
[ECHR Case of Arskaya v. Ukraine (Application № 45076/05)] 
and irreparable harm constitutes a completely different situation. 
For example, in the case Asiye Genç v. Turkey, a causal con-
nection between the death of the new-born baby and the facts 
that there was a lack of space in the neonatal intensive care unit 
and the baby had to be transferred to another hospital to subse-
quently die in the ambulance was proven by the forensic medical 
examination on the national level. In its judgment, the ECHR 
held that the baby was the victim of the improper functioning 
of the public hospital service. A situation is different when doc-
tors admit that there are shortcomings (for example, a lack of 

necessary equipment) in a healthcare facility. In this case, re-
sulting consequences will result from both medical malpractice 
and structural shortcomings of a healthcare facility that in their 
combination made the delivery of urgent medical care impos-
sible, which is equivalent to the denial of medical care resulting 
in putting life at risk [ECHR Case of Aydoğdu v. Turkey (Ap-
plication № 40448/06)]. A lack of coordination between medical 
facilities or shortage of medical staff in a particular hospital unit 
[36] may be yet more proof of improper functioning of health 
care providers. 

Although a physician must apply his skills to save life and act 
in a patient’s best interests [ECHR Case of Arskaya v. Ukraine 
(Application № 45076/05)], with such factors available, it is un-
reasonable and against the principle of justice to put the blame 
for negative consequences on the physician.

Third party fault should be taken into consideration too. For 
example, the patient sought medical advice in another hospital 
or applied to alternative medicine or practiced self-treatment. 
However, home delivery may be considered an exception. For 
example, even provided home delivery is allowed by law, it is 
inadmissible to refuse to provide medical care because under no 
circumstances a baby should be devoid of the right to medical 
care based on the fact that it was born out of hospital [ECHR 
Case of Kosaitė-Čypienė and others v. Lithuania (Application 
№ 69489/12)]. 

If an individual is certain to be able to prove all the above 
mentioned elements, he can file a lawsuit. However, it must be 
borne in mind that under item 7 of Section 1 of Article 1 of law 
of Ukraine of 01 December 2005 No 3161-IV “On Consumer 
rights protection”, a contract is a juristic act, either oral or writ-
ten, between the consumer and the seller (performer) about the 
quality, time period, price and other terms under which products 
are managed. An oral contract is performed by executing a re-
ceipt, a sales or cash voucher, a ticket, a coupon or any other 
documents (hereinafter payment document) [14]. Hence, when 
seeking medical advice, an individual enters into an oral contract 
with a hospital for medical services, thus, being their consumer. 
This is why the relationships that arise from such a contract are 
subject to the law “On Consumer rights protection”. In this re-
spect, the consumer’s right to information on goods should also 
be considered (Article 15 of the law). In the healthcare sector, 
it is important that individuals whose health has been put at risk 
(even if these have been singular cases) should have access to 
information which allows taking an unbiased look at risks, since 
if the anticipated risk of this kind materializes without the pa-
tient being duly informed in advance, the right to physical integ-
rity as an element of the right to respect for private and family 
life protected by Article 8 of the Convention may be violated 
[ECHR Case of Trocellier v. France (Application № 75725/01)].

Yet, legal action is not the only way to settle a dispute in a pos-
itive way. The individual concerned may present his demands in 
writing as a complaint to healthcare facilities. A response to the 
complaint must be given in writing within the timeframe estab-
lished by the law of Ukraine “On citizens’ appeals” [12]. Then, 
in case of failure to settle a dispute in such a way, the response to 
the complaint will serve as evidence in court. If the demands are 
rejected by a healthcare facility, the complaint should be lodged 
to the executive authorities which ensure the realization of the 
national policy in the healthcare sector. In case of failure to set-
tle a dispute without resort to court, a lawsuit should be filed. 
Sometimes, it is easier to prove a medical error in a criminal 
case, especially if doctors’ actions caused grave consequences 
for the patient such as the patient’s death, suicide or personal 
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injuries (grave or medium grave injuries). Although with regard 
to medical malpractice the possibility of taking proceedings 
for civil liability is sufficient in principle [Case of Yardimci v. 
Turkey (Application № 25266/05)] and characterizes the state 
as ruled by law [ECHR Case of Trocellier v. France (Applica-
tion № 75725/01)], in exceptional circumstances when the fault, 
which is assigned to a healthcare provider, is far beyond a medi-
cal error or negligence the mechanism for criminal prosecution 
is necessary [ECHR Case of Vlase v. Romania (Application № 
80784/13)]. Specifically, Article 140 of the Criminal Code of 
Ukraine establishes doctors’ liability for failure to perform or 
improper performance of their professional duties owing to neg-
ligent or unconscientious attitude to them providing this caused 
grave consequences for a patient [Criminal Code of Ukraine 
from 05.04.2001 р. № 2341-ІІІ]. In this case, it is reasonable to 
appeal to law-enforcing bodies and after proving doctor’s fault 
by the court bringing in the verdict of guilty to file a lawsuit 
within the framework of a civil case. In these circumstances, 
the facts a claimant refers to will have been proven in a crimi-
nal case, thus, there will be no need to prove them. However, if 
a relative of a deceased patient accepts compensation within a 
civil medical negligence case, he cannot act as a victim in other 
proceedings, in particular criminal proceedings [ECHR Case of 
Powell v. the United Kingdom (Application № 45305/99)].

It should be noted that it is impossible to prove negative 
consequences for the patient’s health or establish causes of the 
patient’s death without special knowledge in medicine, which 
means assigning a forensic medical examination or more than 
one examination in case experts have different opinions or the 
parties still have unsettled issues. Provided the expert conclu-
sion is deemed incomplete or ambiguous, the court may assign 
additional expertise to be provided by the same or another ex-
pert (or other experts). This is due to the fact that impartiality of 
expert opinions in such cases may be automatically challenged 
since experts are practicing doctors who have ethical duty not to 
criticize their colleagues [Case of Vasileva v. Bulgaria (Applica-
tion № 23796/10)]. However, if the expert opinion was deemed 
groundless or such that contradicts the other materials in the pro-
ceedings or causes doubt with regard to its accuracy, according 
Section 2 of Article 113 of the Civil Procedure Code of Ukraine 
from 03.10.2017, № 2147-VIII, the court may assign repeated 
expertise to be provided by another expert (other experts).

The evidence from judicial proceedings shows, that the court 
considers carrying out an expertise necessary. To illustrate 
the point, let us consider the decision in case №463/3653/14-
ц which granted a compensation claim for moral and material 
damages to a regional clinical hospital in part and awarded 
160  000 UAH compensation for moral damages to claimants 
(parents of a deceased baby). The claimant gave birth to the 
baby by caesarean section which was performed by an operating 
surgeon. The baby was a full-term newborn, postnatal condition 
was satisfactory. However, within 15 minutes after the birth, the 
baby’s condition deteriorated and the baby was transferred to 
the neonatal intensive care unit where it died of encephalopathy 
caused by traumatic brain injury. According to the conclusion of 
forensic medical examination by the panel of doctors, the cause 
of death of the newborn baby was a birth brain injury in the form 
of massive brain haemorrhage accompanied by cerebral blood 
flow failure with secondary permanent brain damage and im-
paired function of the vitals. The cause of death was confirmed 
by the autopsy and pathohistological examination. 

The court noted that under Section 1 of Article 1172 of the 
CC of Ukraine a legal person shall indemnify for the damages 

caused by their employee during the course of the performance 
of his employment duties and the claimants had suffered damage 
caused by the employee’s illegal actions during the course of the 
performance of his employment duties. Hence, the court held 
that the damage was subject to compensation by the regional 
clinical hospital. 

In respect of the amount of compensation for moral (non-
property) damage, the court determines it depending on the 
nature and extent of sufferings (physical, emotional, psycho-
logical, etc.) claimants experienced, the nature of non-property 
losses (its duration, recovery capability, etc.) and other circum-
stances. In particular, the following factors are considered: the 
victim’s health condition, seriousness of forced changes in his 
life and working circumstances, extent of prestige and reputa-
tion loss, time and efforts that are necessary to require to the best 
of the victim’s abilities. 

In addition, the court must use sound judgement and bear the 
hallmarks of equity and reasonableness in its proceedings. When 
determining the amount of compensation for moral (non-prop-
erty) damage, the court must provide the relevant motives in its 
judgment. For example, the court found that in connection with 
the death of the newborn baby caused by medical negligence the 
claimants suffered moral damages that manifested themselves 
as moral pain, caused by the fact that the claimants had been 
looking forward to the baby’s birth but after its death they expe-
rienced constant anxiety, worries about their future and the grief 
of losing a child. Taking into account the nature and extent of the 
sufferings the claimants experienced, their length of more than 
four years, the depth of moral pain and impossibility to restore 
things to the previous state regardless of time and efforts as well 
as the fact that the baby’s mother suffered moral pain caused by 
an injury to her health, the court held that the defendant was to 
pay the mother of the deceased baby 100 000 UAH in respect 
of moral damages and pay the father 60  000 UAH [Рішення 
Личаківського районного суду м. Львова від 23.02.2015 р., 
Case № 463/3653/14-ц]. 

In another case, the extent of moral pain caused by medical 
negligence which resulted in giving birth to a group I disabled 
child (the causal connection between the medical negligence 
and disability was confirmed by the forensic medical exami-
nation) with a length of 11 years was assessed by the court to 
be equal to 4  807  296 UAH [Рішення Красногвардійського 
районного суду м. Дніпропетровська від 01.04.2019 р. Case 
№ 204/5773/14-ц].

Focusing attention on the judicial proceedings of Ukraine 
with respect to this category of cases, it should be noted that, 
apart from the fact that cases when claims have been satis-
fied are rare, the compensation amount can also be chal-
lenged. For example, the court awards compensation for the 
damage caused to the patient’s health by a medical or health-
care professional in the amounts of 60  000 UAH (2  000 Eu-
ros) [Рішення Дзержинського районного суду м. Кривого 
Рогу Дніпропетровської області від 27.04.2011 р. Case № 
2-14/11], 20  000 UAH (860 Euros) [Рішення Шахтарського 
міськрайонного суду від 18.02.2011 р. Case № 2-1/11], 20 000 
UAH (690 Euros) [Рішення Шевченківського районного суду 
м. Києва від 24 червня 2016 року. Case № 2610/25254/2012], 
10 000 UAH (345 Euros) [Рішення Ленінського районного 
суду м. Луганська від 21.12.2007 р. Case № 2-658-2007], 
2  000 UAH (69 Euros) [Рішення Красногвардійського 
районного суду м. Дніпропетровська від 01.04.2019 р. Case 
№ 204/5773/14-ц].

In addition, there is also a precedent for moral compensation 
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in the amount of 1 UAH. Specifically, apart from non-property 
claims (the adjudication of acts illegal and the protection and 
restoration of rights) the victim claimed and was awarded 1 
(one) UAH moral compensation from the hospital for failure to 
provide him with medical assistance and untimely forced dis-
charge of the victim from the hospital without administering the 
necessary treatment (which caused grave consequences to the 
victim’s health such as total vision loss (the causal connection 
between the indicated circumstances was confirmed by the fo-
rensic medical examination)) [Рішення Вінницького міського 
суду Вінницької області від 20.05.2016 р. Case № 212/2-
4174/11].

It should also be noted that the realization of guarantees with 
regard to the protection of victims against medical negligence 
also involves considering contradictions that may arise, in par-
ticular, a risk of unjustifiably imposing liability on medical and 
healthcare professionals, which can cause harm to their profes-
sional morale and encourage them to provide medical practice 
to the bad of patients, i.e. the so called “defensive medicine” 
[ECHR Case of Vasileva v. Bulgaria (Application № 23796/10)].

Conclusions. 
Hence, summing up everything that is mentioned above the 

following conclusions can be drawn:
1) liability of a healthcare facility or a private doctor for caus-

ing a personal injury to a patient emerges under a contract about 
providing medical assistance which can be concluded both in 
oral and written forms;

2) a reason for compensation for material and moral damages 
inflicted by maiming and other personal injuries including death 
of a patient is the whole of wrongful act (an act or a failure 
to act) attributed to a medical or healthcare professional, and 
consequences in the form of material and/or moral damages in-
flicted to a patient as well as the causal connection between doc-
tor’s wrong-doing and damage caused to a patient;

3) Wrong-doing of a medical or healthcare professional is 
failure to meet or deviation from the medical standard of care 
which is established in the relative regulations. Moreover, an act 
by which damage was caused to a patient might be an intentional 
act or negligence;

4) Crime of omission committed by a medical or healthcare 
professional is denial of medical assistance without good reason, 
for example: failure to provide medical assistance or transfer to 
another hospital due to incapability of the patient to pay bills; 
failure to provide the patient with expensive anti-cancerous 
medication for free in spite of the fact that under the current leg-
islation he is entitled to it; doctor’s refusal to terminate pregnan-
cy despite the certificate issued by a general practitioner stating 
that the pregnancy constituted a threat to the patient’s health, etc. 

 5) the causal connection between acts or failure to act of a 
medical or healthcare professional and consequences in the form 
of inflicting maiming or other personal injuries is determined 
based on a careful study of medical documentation related to 
a particular patient as well as conducting forensic medical ex-
amination. Reasons for compensation for damages caused by 
medical malpractice should be determined based on direct and 
indirect causal connection;

6) during hearing a medical malpractice case, a failure to es-
tablish the causal connection between doctor’s acts/failure to act 
and damage inflicted to a patient by the national courts leads 
to the violation of the right to a fair trial and fair hearing rather 
than the right to physical integrity as an element of the right to 
respect for private and family life protected (Article 6 of the 
Convention). 

7) in particular cases, medical negligence as a well as other 
forms of causing personal injuries due to the provision or fail-
ure to provide medical assistance must involve both civil and 
criminal liability;

8) due to the fact that the amount of compensation awarded by 
court is not often proportionate to caused damage, it is consid-
ered reasonable that a compensation rate system be introduced 
in Ukraine to assess the amount of compensation for damages 
inflicted by maiming or other personal injuries including death 
owing to medical malpractice. This system should take into ac-
count the special nature of inflicting of damages in medicine, in 
particular, the nature of doctor’s wrongdoing and negative con-
sequences (both material and moral) the patient has experienced 
or members of his family or relatives in the event of his death. 
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SUMMARY

OBLIGATIONS TO INDEMNIFY DAMAGES INFLICT-
ED BY MAIMING AND OTHER PERSONAL INJURIES 
INCLUDING DEATH: THEORETICAL AND PRACTI-
CAL ISSUES (REVIEW)

Buletsa S., Zaborovskyy V., Chepys O., Badyda A., 
Panina Yu.

State Institution Of Higher Education «Uzhhorod National Uni-
versity», Ukraine

The present article aims to provide a comprehensive review 
of the legal basis for and special features of indemnification for 
damages inflicted by maiming and other personal injuries in-
cluding death, in particular, due to the doctor’s treatment or the 
denial of medical care. 

The fulfilment of the aim involved critical analysis of civil 
legislation of Ukraine, with regard to indemnification for dam-
ages inflicted by maiming and other personal injuries including 
death. It also employs the legal framework governing out-of-
court and in-court settlement of disputes with regard to inflict-
ing personal injury to patients due to the provision of medical 
assistance or failure to provide medical assistance and some as-
pects of the assessment of damages to be awarded to the injured 
patient. In order to identify common trends relating to court de-
cisions on damages in personal injury and wrongful death cases 
in the healthcare setting, 8 decisions made by domestic national 
courts of Ukraine as well as 17 decisions made by the European 
Court of Human Rights were considered. The present research 
employed the comparative legal research method, the integrated 
system-wide approach, the method of , the inductive method, the 
method of modelling , etc. 

Based on the conducted research, both out-of-court and in-
court ways of the settlement of disputes with regard to inflicting 
personal injury to patients due to the provision of medical as-
sistance or failure to provide medical assistance were identified 
as well as and some aspects of the assessment of the amount 
of compensation for damages to be awarded to the injured pa-
tient. The article provides a critical description of the reasons 
for liability of healthcare facilities or private doctors for causing 

maiming or other personal injuries including death to patients as 
well as the special features of this liability in criminal proceed-
ings. It also outlines common tendencies of making decisions 
on personal injury cases involving the healthcare sector by the 
European Court of Human Rights. The article examines the role 
and special features of forensic medical examination as a sound 
basis for determining the fact of causing a personal injury.

Keywords: damage, health, medical care, European Court of 
Human Rights, indemnification, treatment.

РЕЗЮМЕ 

ОБЯЗАТЕЛЬСТВА  ПО ВОЗМЕЩЕНИЮ ВРЕДА, 
ПРИЧИНЕННОГО УВЕЧЬЕМ, ДРУГИМ ПОВРЕЖ-
ДЕНИЕМ ЗДОРОВЬЯ ИЛИ СМЕРТЬЮ: ТЕОРЕТИ-
ЧЕСКИЕ И ПРАКТИЧЕСКИЕ АСПЕКТЫ (ОБЗОР)
 
Булеца С.Б., Заборовский В.В., Чепис О.И., Бадида А.Ю., 
Панина Ю.С.

Государственное высшее учебное заведение «Ужгородский 
национальный университет», Украина

Целью статьи является комплексный анализ правовых 
оснований и особенностей возмещения вреда, причинен-
ного увечьем, другим повреждением здоровья или смертью 
вследствие предоставления или безосновательного отказа в 
предоставлении медицинских услуг.

Проведено комплексное исследование гражданского за-
конодательства Украины по вопросам, регулирующим воз-
мещение вреда, причиненного увечьем, другим повреж-
дением здоровья или смертью, а также нормативной базы 
Украины по регламентации внесудебных и судебных спо-
собов урегулирования споров о причинении вреда жизни 
или здоровью пациентов в результате предоставления или 
не предоставления медицинских услуг, отдельных аспектов 
определения размера возмещения за такой ущерб. С целью 
обобщения судебной практики в части рассмотрения дел 
о возмещении вреда, причиненного увечьем, другим по-
вреждением здоровья или смертью в сфере оказания меди-
цинских услуг, проанализированы 8 решений, вынесенных 
внутренними национальными судами Украины, а также 17 
решений Европейского суда по правам человека. При про-
ведении исследования использован сравнительно-правовой, 
системно-комплексный метод, методы анализа, индукции и 
моделирования.

На основании проведенного исследования определены 
внесудебные и судебные способы урегулирования споров о 
причинении вреда жизни или здоровью пациентов в резуль-
тате предоставления или не предоставления медицинских 
услуг, отдельные аспекты определения размера возмещения 
за такой ущерб. Охарактеризованы основания для возник-
новения ответственности медицинских учреждений или 
частных врачей за причинение увечья, иного повреждения 
здоровья или смерти, а также особенности такой ответствен-
ности при наличии уголовного производства. Определены 
общие тенденции в принятии Европейским судом по правам 
человека решений по делам, касающимся причинения вреда 
жизни или здоровью лица в сфере медицинских услуг. Оха-
рактеризована роль и особенности судебно-медицинской 
экспертизы как ключевого основания для установления 
факта причинения вреда жизни или здоровью пациента.
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reziume

dasaxiCrebiT, janmrTelobis sxva dazianebiT 
an sikvdiliT miyenebuli zaralis anazRau-
rebis valdebulebani: Teoriuli da praqtikuli 
aspeqtebi (mimoxilva)

s.buleca,  v.zaborovski, o.Cepisi, a.badida, iu.panina

uJgorodis erovnuli universiteti, ukraina

naSromis mizans warmoadgenda dasaxiCrebiT, 
janmrTelobis sxva dazianebiT an sikvdiliT 
miyenebuli zaralis anazRaurebis samarTlebri-
vi safuZvlebis da Taviseburebebis kompleqsuri 
analizi samedicino momsaxurebis gawevis an mom-
saxurebaze usafuZvlo uaris Tqmis Sedegad.
Catarebulia kompleqsuri kvleva miyenebuli 

zianis anazRaurebis regulirebis sakiTxebze 
ukrainis samoqalaqo kanonmdeblobaSi da am ti-

pis davebis arasasamarTlo da sasamarTlo sa-
SualebebiT daregulirebis reglamentaciis nor-
matiuli bazis Sesaxeb. kvlevaSi gamoyenebulia 
SedarebiT-samarTlebrivi, sistemur-kompleqsuri, 
analizis, induqciis da modelirebis meTodebi.
Catarebuli kvlevis safiZvelze gansazRvru-

lia pacientebis sicocxlisa da janmrTelobis 
zianTan dakavSirebuli davebis daregulirebis 
arasasamarTlo da sasamarTlo saSualebebi, 
zianis anazRaurebis moculobis gansazRvris 
calkeuli sakiTxebi. naSromSi gansazRvrulia 
adamianis uflebaTa evropuli sasamarTlos 
gadawyvetilebebis zogadi tendenciebi adamianis 
uflebebTan mimarTebiT, romelic Seexeba adamia-
nis sicocxlisa da janmrTelobisaTvis zianis 
miyenebas samedicino momsaxurebis sferoSi; da-
xasiaTebulia pacientis sicocxlisa da janmrTe-
lobisaTvis  zianis miyenebis faqtis dadgenaSi 
sakvanZo safuZvlis - sasamarTlo-samedicino 
eqspertizis roli da Taviseburebani.

PROTECTION OF HUMAN RIGHTS BY THE CONSTITUTIONAL COURT 
OF UKRAINE IN THE FIELD OF HEALTH CARE (REVIEW)

1Deshko L., 2Bysaga Y., 2Zaborovskyy V.

1Kyiv National University of Trade and Economics; 2Uzhhorod National University, Ukraine

The Constitutional Court of Ukraine is the only body of con-
stitutional jurisdiction in Ukraine [2,3]; its task is to guarantee 
the supremacy of the Constitution of Ukraine. The Constitution-
al Court sets out its legal position in reasoning and/or resolu-
tion part of the decision and the conclusion. By August 1, 2019, 
the Constitutional Court of Ukraine made decision in 4 medical 
cases: the case of K. G. Ustimenko (1997) [4], the case of paid 
medical services (1998) [6], the case of free medical care (2002) 
[5], the case of judicial control over the hospitalization of inca-
pacitated persons into psychiatric institution (2016) [7]. At the 
same time, it is well known that in Ukraine, as well as in other 
several countries, a thorough reform in the field of protection has 
been initiated, and it is being continued on now [8]. New laws 
and by-law documents are being drafted. In order to avoid legal 
conflicts during their development, on one hand, it is necessary 
to take into account legal positions of the Constitutional Court 
of Ukraine. On the other hand, it should be borne in mind that 
the Constitutional Court of Ukraine may develop and specify its 
legal position of the Court in its subsequent acts, change legal 
position of the Court in the its further actions, change its position 
within the regulatory framework caused by essential change of 
normative regulation, which the Court was going by, or if there 
are objective grounds for the necessity of protection of consti-
tutional rights and freedoms improvement, taking into account 
Ukraine’s international obligations, and on condition that such 
changes are justified in the Court’s act.

Thus, the examination of the decisions of the Constitutional 
Court of Ukraine and the analysis of legal positions contained 
there in the light of radical reform of the health care sector in 
Ukraine is relevant, and theoretically and practically needful.

The purpose of this article is to clarify the role and place of the 
Constitutional Court of Ukraine in the system of judicial protec-
tion of human and citizen rights, to determine the prospects of 
applying legal positions of the Constitutional Court of Ukraine 
to the development of new legislation of Ukraine in the light of 
radical health care reform.

Material and methods. The methodological basis of the con-
ducted research is the general methods of scientific cognitivism 
as well as concerning those used in legal science: methods of 
analysis and synthesis, formal logic, comparative law etc.

It is commonly known that the Constitutional Court of 
Ukraine takes into account the prescriptions of current in-
ternational treaties, the consent of which has been granted 
by the Verkhovna Rada of Ukraine (Supreme Council of 
Ukraine), and the practices of interpretation and application 
of these treaties by international bodies have been recognized 
by Ukraine [14-16]. These include the Convention for the 
Protection of Human Rights and Fundamental Freedoms and 
the case-law of the European Court of Human Rights. The 
decision of the Constitutional Court of Ukraine was taken 
in the light of the case-law of the European Court of Human 
Rights [1].



166

	
МЕДИЦИНСКИЕ НОВОСТИ ГРУЗИИ

CFMFHSDTKJC CFVTLBWBYJ CBF[KTYB

The Decision of the Constitutional Court of Ukraine in the 
case of K. G. Ustymenko. The basis for consideration of the case 
according to the Article 94 of the Law of Ukraine “On the Con-
stitutional Court of Ukraine” was the existence of ambiguous 
application of the provisions of norms of the Law of Ukraine 
“On Information” and the Law of Ukraine “On the Prosecu-
tor’s Office” by courts of general jurisdiction, which led to the 
violation of the constitutional rights and freedoms of citizens 
of Ukraine. In paragraph 1 of the resolution part of the deci-
sion the Constitutional Court of Ukraine stated that part four 
of Article 23 of the Law of Ukraine “On Information” should 
be understood as prohibiting not only the collection, but also 
storage, use and spreading of confidential information about a 
person without his/her prior consent, except cases determined by 
law and only in the interests of national security, economic well-
being, human rights and freedoms. Confidential information, in 
particular, includes identity cards (education, marital status, reli-
giosity, health status, date and place of birth, property status and 
other personal data).

Consent to collect, store, use and spread of information about 
disabled person is provided by family member or legal repre-
sentative. During the period of gathering information about him/
her, every able person, family member or legal representative 
of a disabled person has the right to know what information is 
collected and for what purpose, how, by whom and for what pur-
pose they are used. During the storage and spreading of personal 
data, those persons have the right to access to such an informa-
tion, to deny its correctness and completeness, etc.

In paragraph 2 of the resolution part of the decision of the 
Constitutional Court of Ukraine stated that part five of Article 23 
of the Law of Ukraine “On Information” should be understood, 
so that every person has the right to get acquainted with the in-
formation about him in state authorities, local self-government 
bodies, establishments and organizations, if this information is 
not a state or other legally protected secret. Medical informa-
tion, i. e. evidence of a person’s health, medical history, purpose 
of the proposed research and treatment measures, prognosis of 
possible development of the disease, including the presence of 
risk to life and health, by its legal regime belongs to confidential, 
that is to information with limited access. At patient’s request as 
well as at the request of his or her family members or legal rep-
resentatives the physician is obliged to provide them with such 
information in a complete and accessible form.

In special cases, as stipulated in part three of Article 39 of the 
Fundamentals of the Ukrainian legislation on health care, when 
complete information may cause harm to the patient’s health, 
the doctor may restrict it. In this case he is to inform the family 
member or legal representative of the patient, regarding the pa-
tient’s personal interests. The doctor acts in the same way when 
the patient is being unconscious condition. In case of refusal to 
provide or intentionally withhold medical information from a 
patient, his or her family members or legal representative may 
appeal against the actions or omissions of the doctor directly in 
the Court or, by their own choice, at the medical institution or 
health care authority.

In paragraph 3 of the resolution part of the decision the Con-
stitutional Court of Ukraine stated that in Article 48 of the Law 
of Ukraine “On Information” the norms, formulated in part one 
of this Article, are decisive and provide for appeal against un-
lawful acts committed by public authorities, local self-govern-
ment bodies and their officials, as well as by political parties, 
other public organizations, mass media, state-owned legal enti-
ties and individuals and higher authorities, or to the court, that 

is at the choice of the complainant. Part two of Article 48 of 
the Law of Ukraine “On Information” just establishes the pro-
cedure for appealing against unlawful actions of officials in case 
of appeal to higher level bodies, and part three of this Article 
emphasizes that the appeal filed to higher level bodies is not an 
obstacle for further appeal to public or legal entity. The third part 
in the context of the whole Article 48 of the Law of Ukraine “On 
Information” cannot be understood as a requirement for manda-
tory appeal against illegal actions of officials to the higher-level 
bodies initially and then to the Court. Direct appeal to the Court 
is everyone’s constitutional right.

This decision of the Constitutional Court of Ukraine is the 
first example of the protection of the constitutional rights of an 
individual by exercising constitutional powers as for formally 
interpret of the Constitution and the Laws of Ukraine, since at 
that time there was no Constitution of Ukraine and the Law of 
Ukraine “On the Constitutional Court of Ukraine” of 16 Octo-
ber 1996, where the right of individuals to constitutional com-
plaint had not been enshrined. These persons could apply to 
the Constitutional Court of Ukraine only indirectly through the 
following subjects of the right to a constitutional submission: 
the President of Ukraine, not less than 45 people’s deputies of 
Ukraine, the Supreme Court of Ukraine, the Ombudsman of the 
Verkhovna Rada of Ukraine, the Verkhovna Rada of the Autono-
mous Republic of Crimea.

In accordance with the correction put to the Constitution of 
Ukraine, everyone is guaranteed the right to file a constitutional 
complaint to the Constitutional Court of Ukraine on the grounds 
established by the Constitution and in accordance to legally es-
tablished procedure (Article 55). The Constitutional Court of 
Ukraine resolves the issue of conformity to the Constitution of 
Ukraine (constitutionality) with the law of Ukraine on the con-
stitutional complaint of a person who believes that the law of 
Ukraine applied in the final Court decision in its case is contrary 
to the Constitution of Ukraine. A constitutional complaint may 
be lodged if all other domestic methods have been exhausted 
(Article 1511).

The decision of the Constitutional Court of Ukraine in the 
case of paid medical services. On September 17, 1996, the Cabi-
net of Ministers of Ukraine adopted Resolution No. 1138 “On 
Approving the List of Paid Services Provided at State Health 
Care Institutions and Higher Medical Educational Establish-
ments”, which approved the mentioned list and allowed medi-
cal and sanitary-preventive institutions to receive from patient’s 
payment for other medical services as their voluntary compensa-
tion [10]. The subject of the right to constitutional submission, 
considering that the List of paid services actually includes medi-
cal, preventive and other types of medical care, which in accor-
dance with part 3, Article 49 of the Constitution of Ukraine that 
should be provided free of charge in this kind of establishments, 
appealed to the Constitutional Court and requested The Consti-
tutional Court of Ukraine to admit the Cabinet of Ministers of 
Ukraine of September 17, 1996, with the following amendments 
as unconstitutional.

The Constitutional Court of Ukraine formulated the follow-
ing legal positions: 1) the way out of the critical situation with 
the budget financing of health care, not in introducing practi-
cally unlimited list of paid medical services, but, in changing 
according to the above mentioned provisions of the Constitution 
of Ukraine, conceptual approaches to the solution of problems 
related to ensuring the constitutional right for medical care, de-
veloping, approving and implementing appropriate nationwide 
programs that would clearly identify the state-guaranteed (in-
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cluding public funding) the amount of free medical care for all 
citizens in state and municipal health care institutions, the in-
troduction of health insurance, etc. (paragraph 13, clause 2 of 
the motivation part); 2) the charitable activity must be carried 
out in the appropriate legal forms and in the order provided, in 
particular, by the Law of Ukraine “On Charity and Charitable 
Organizations” of September 16, 1997 (sentence 2, paragraph 2, 
clause 3 of the motivation part).

The decision of the Constitutional Court of Ukraine in the 
case of free medical care. The subject of the right For constitu-
tional petition – People’s Deputies of Ukraine – appealed to the 
Constitutional Court of Ukraine with a request for the official 
interpretation of the term “free medical care” and the provisions 
of part 3, Article 49 of the Constitution of Ukraine that “in state 
and communal health care establishments medical aid is free of 
charge” as well as raising the following question: should medi-
cal aid be paid only at the expense of the state budget and em-
ployer-based health insurance, excluding other solidarity forms 
of involvement of public funds; should this constitutional norm 
be understood as “that is why health care in public and commu-
nal health care facilities can be provided not only through state 
budget funding and employers’ contributions, but also through 
the mobilization of the population costs through other solidarity 
forms such as hospitals cash desks, credit unions, etc. “[5].

Investigating the case file, the Constitutional Court of Ukraine 
formulated the following positions [5]. Thus, the term “free of 
charge” (in the text of Article 49 of the Constitution of Ukraine 
it is “free of charge”), the official interpretation of which is re-
quested by the People’s Deputies of Ukraine, has no indepen-
dent meaning. Its meaning is determined either by the context 
or the logical interconnection of the words in which it is used. 
In the phrase “medical aid is provided free of charge”, the last 
word in the context of the whole Article 49 of the Constitution 
of Ukraine means that an individual receiving such an assistance 
in state and communal health care institutions should not reim-
burse its cost in any kind of payments or in any form whatever 
the time of provided care. This lies completely in line with the 
meaning of the word “free”: that is not paid, what is not paid 
does not need to be paid; what is not charged; that which re-
ceived no remuneration; that has synonyms “unpaid”, “unself-
ish”; something that has an antonym to pay in any form. An ex-
ample of the latter opposition is given in the part 2, Article 47 of 
the Constitution of Ukraine: “Citizens, who are in need of social 
protection, are provided housing free of charge by the state and 
local self-government bodies, or at a fee available to them in ac-
cordance with the law.”

Also, the Constitutional Court of Ukraine formulated the posi-
tion according to which part one of Article 49 of the Constitution 
of Ukraine enshrines the right of everyone to health insurance, 
i. e. not compulsory but voluntary health insurance of citizens. 
With regard to state health insurance, its introduction will not 
contradict the constitutional prescription “in state and commu-
nal health care establishments medical aid is provided free of 
charge” only if the payers of compulsory insurance payments 
(contributions) are organizations, institutions, enterprises, others 
business entities engaged into business activities, government 
funds, etc. The collection of such kinds of payments (contribu-
tions) from citizens in the public health insurance system goes 
out of conformity with the constitutional provision, as it is to be 
the form of payment for their assistance in state and communal 
health care institutions.

Mentioned-above does not prohibit the provision and the pos-
sibility of providing citizens with medical services that go be-

yond the scope of medical care (according to the terminology of 
the World Health Organization – “secondary medical services”, 
“paramedical services”), for a fee in these institutions. The list 
of such paid services cannot be invaded within the limits of free 
medical care and in accordance with the requirements of para-
graph 6 of part one of Article 92 of the Constitution of Ukraine, 
it must be established by law.

The provision “in state and communal health care facilities 
it is provided free of charge” applies to all such establishments 
that are publicly owned (regardless of departmental ownership) 
or communal property and financed from budgets of any level.

Considering, in the light of such provisions, the issue of the 
possibility of joint participation of the population in additional 
financing of the healthcare sector, declared by the subject of the 
right to a constitutional submission, the Constitutional Court of 
Ukraine notes that free health care in state and communal health 
care institutions does not exclude such opportunities through the 
financing of this industry through the development of extra-bud-
getary mechanisms to raise additional funds, including through 
the establishment of hospital mutual help cash desks (unions, 
funds), which activities should be regulated by law. The sources 
of such additional revenues for health care financing in gener-
al may be statutory official direct payments of the population 
for medical services of secondary importance, and departmen-
tal appropriations for the maintenance of medical institutions, 
and benefits from charity actions and events, and funds from 
international humanitarian programs. assistance and donations 
from public, religious charities and philanthropists, employers’ 
contributions to the compulsory state health insurance system, 
finances of voluntary health insurance companies, territorial 
community savings programs resources, and government medi-
cal loans, etc. (paragraphs two, three, eighth, ninth, eleventh of 
clause 4, first, second paragraph 5 of the motivation part of the 
Decision).

The Constitutional Court of Ukraine also formulated the posi-
tion according to which the provisions of Part 3, Art. 49 of the 
Constitution of Ukraine “in state and communal health care fa-
cilities medical aid is provided free of charge” should be under-
stood that in state and communal health care facilities medical 
care is provided to all citizens regardless of its content and with-
out their previous, current or subsequent calculation for provid-
ing such an assistance. The concept of health care, conditions for 
introduction of health insurance, including state one, the forma-
tion and use of voluntary medical funds, as well as the procedure 
for the provision of medical services that go beyond medical 
care, on paid basis in state and communal health care institutions 
and the list of such services must be defined by the law.

Health care reform has begun and is currently underway in 
Ukraine [8,9,17]. In August 2014, the Ministry of Healthcare of 
Ukraine initiated the working out of the National Strategy for 
Healthcare Reform in Ukraine for the period of 2015-2020. It 
became the part of the National Action Plan on the Total Reform 
of the State Health Care System, which was proclaimed by the 
Decree of the President of Ukraine in January 12, 2015 “On the 
Sustainable Development Strategy” Ukraine 2020” and by the 
Government of Ukraine. The main goals of thorough healthcare 
reform in Ukraine are the following: changing the concept of 
financing; the formation of hospital districts; transformation of 
health care establishments from budgetary institutions into com-
munal non-profitable ones [11,12,18,19].

On October 19, 2017, the Law of Ukraine “On State Financial 
Guarantees of Public Health Services” was adopted [20]. The 
most debatable issue is the question of a new order for financ-
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ing medical services. The concept of such financing is set out in 
detail by the Cabinet of Ministers of Ukraine “On Approval of 
the Concept of Health Care Financing Reform”. Three payment 
systems have been introduced [8]. According to its contents, the 
list of such services is to be significantly expanded, and the list 
of medical services that requires partial payment will appear. 
Such measures can be considered as narrowing rights guaran-
teed by the Constitution of Ukraine to free medical care in state 
and municipal health care institutions. To solve the problem of 
contradiction in the Art. 49 of the Constitution of Ukraine and 
the involvement into the field of health care for citizens the com-
pulsory social health insurance as a special kind of budgetary 
(consolidated) funds. In order to comply with the requirements 
of the Constitution of Ukraine and expand the sources of fund-
ing for health care, employers must pay mandatory health insur-
ance contributions. This indicates the need for the Verkhovna 
Rada of Ukraine to adopt the Law of Ukraine on Compulsory 
Social Health Insurance.

The decision of the Constitutional Court of Ukraine in the 
case of judicial control over the hospitalization of incapacitated 
persons into psychiatric institute. The subject of the right for 
constitutional petition, that is the Commissioner of the Verk-
hovna Rada of Ukraine for Human Rights, appealed to the Con-
stitutional Court of Ukraine to declare the provision of the third 
sentence of part one of Article 13 of the Law of Ukraine “On 
Psychiatric Assistance” dated February 22, 2000 (hereinafter 
- the Law) with the corrections, which stipulate person to be 
recognized as incapacitated and hospitalized at the request of 
psychiatric institution or with the consent of his/her guardian.

The Constitutional Court of Ukraine stated that restrictions 
on the exercise of constitutional rights and freedoms cannot be 
arbitrary and unjust, they must be established exclusively by the 
Constitution and Laws of Ukraine, they are to pursue a legiti-
mate aim, be conditioned by the public need to achieve this goal, 
proportionate and justified, if Constitutional law or freedom of 
the legislator is obliged to introduce such legal regulation that 
is to allow to achieve optimally legitimate goal with minimum 
intrusion into the exercise of this right or freedom and not violat-
ing the substantive content of this very right (paragraph 2.1 of 
the resolution part of the Decision).

In the opinion of the Constitutional Court of Ukraine, the rec-
ognition of a person as incapable cannot deprive him or her of 
other constitutional rights and freedoms or restrict them in a way 
that negates their essence (paragraph 2.2 of the resolution part of 
the Decision). Although incapacitated persons are incapable of 
personally exercising individual constitutional rights and free-
doms, including the right to liberty and security of person, they 
cannot be completely deprived of these rights and freedoms, so 
the state is obliged to create effective legislative mechanisms 
and guarantees for their maximum implementation. The right to 
liberty means that a person is free in his or her activities from 
outside interference, except for the restrictions established by 
the Constitution and Laws of Ukraine (paragraph 2.3 of the mo-
tivating part of the Decision).

The legal position of the Constitutional Court of Ukraine is 
the need to exercise judicial control over the interference with 
the right to liberty and personal inviolability of a mentally ill 
person during his or her hospitalization into a psychiatric institu-
tion without his or her consent (paragraph 2.3 of the motivation 
part of the Decision). Hospitalization of an incapacitated person 
into a psychiatric institution on the basis of Art. 13 of the Law is 
a restriction on his/her right to freedom and personal integrity, 
enshrined in Art. 29 of the Constitution of Ukraine, and there-

fore it must be provided in accordance with the criteria set out 
in this decision.

The procedure established by the Law for the hospitalization 
of an incapacitated person into psychiatric institution at the re-
quest or with the consent of her/her guardian by decision of psy-
chiatrist does not presume judicial control over this kind of hos-
pitalization, since the legislator did not consider it as voluntary 
one, although hospitalization of an incapacitated person takes 
place without his or her informed consent (p. 2.5 of the motiva-
tional part of the Decision). The Constitutional Court of Ukraine 
considers that such a hospitalization by its nature and conse-
quences is disproportionate restriction of the constitutional right 
of an incapacitated person to freedom and personal integrity, and 
therefore it must be carried out in compliance with the constitu-
tional guarantees of the protection of human and citizen’s rights 
and freedoms, taking into account the above-mentioned interna-
tional standards, legal positions of the Constitutional Court of 
Ukraine, and exclusively by the Court decision in accordance 
with the requirements of Art. 55 of the Basic Law of Ukraine 
(paragraph 2.5 of the motivation part of the Decision).

Judicial control over the hospitalization of an incapacitated 
person into psychiatric institution in accordance with the pro-
cedure provided by Art. 13 of the Law, is necessarily guarantee 
protection of individual’s rights and freedoms enshrined, in par-
ticular, in Art. 29, 55 of the Basic Law of Ukraine. The court 
after independent and impartial consideration of the issue of 
hospitalization of an incapacitated person into psychiatric insti-
tution must decide on the lawfulness of such person’s constitu-
tional right to liberty and personal inviolability (paragraph 2.5 of 
the motivating part of the Decision).

Conclusions.
1. The basic principles on the protection of human rights in 

the field of health care formulate general basis for constitutions 
of democratic countries. The Constitutional Court of Ukraine 
plays a key role in guaranteeing human rights in the field of 
health care. Legal positions of the Constitutional Court, based 
on these principles, and that are being used in one country, tak-
ing into account the particularities of national law, can be an 
inspiration to the courts of other countries.

It is substantiated that taking into account the legal positions 
of the Constitutional Court of Ukraine on free medical care, paid 
medical services, collecting, storing, using and spreading infor-
mation, in particular about the mental state of a person, his or her 
compulsory examination and treatment, judicial control over the 
hospitalization of incapacitated persons into psychiatric institu-
tion is necessary to avoid judicial conflicts when working out 
over health care legislative bills in the context of radical reform, 
which is going on in Ukraine.

2. Attention is drawn to the fact that until recent times the forms 
of addressing to the Constitutional Court of Ukraine were constitu-
tional petitions and constitutional appeals. Some amendments have 
been introduced into the Constitution of Ukraine not long ago, in 
particular the concept of constitutional complaint has been intro-
duced. The institution of Constitutional Complaints allows to exer-
cise the right of individual access to constitutional justice. This will 
help to ensure the supremacy of law, protection of human rights and 
freedoms in relations with the state.

3. The legal positions of the Constitutional Court of Ukraine 
in the following medical cases were revealed: the case of K. G. 
Ustymenko (1997), the case of paid medical services (1998), 
the case of free medical care (2002), the case of judicial control 
over the hospitalization of incapacitated persons into psychiatric 
institution (2016).
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4. It is established that the Health Care Financing Reform 
Concept introduces three payment systems: full state compensa-
tion; partial state compensation (co-payment is made by citizens 
independently); full payment for some types of medical services 
by the patient on his/her own and as a result the list of paid medi-
cal services are to be substantially expanded, the list of medi-
cal services that are to require partial payment will appear. It 
is proved that these measures can be regarded as nothing more 
than narrowing of the right guaranteed by Article 49 of the Con-
stitution of Ukraine to free medical care in state and communal 
health care establishments. It is argued that to resolve the con-
tradiction of Art. 49 of the Constitution of Ukraine and involve-
ment in the field of health care of citizens may either amend the 
Constitution of Ukraine, according to which state and commu-
nal health care institutions would have the right to provide paid 
health services, or introduce compulsory social health insurance 
as a special kind of budgetary (consolidated) costs.
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SUMMARY

PROTECTION OF HUMAN RIGHTS BY THE CON-
STITUTIONAL COURT OF UKRAINE IN THE FIELD 
OF HEALTH CARE (REVIEW)

1Deshko L., 2Bysaga Y., 2Zaborovskyy V.

1Kyiv National University of Trade and Economics; 2Uzhhorod 
National University, Ukraine

The article explores the issue of human rights protection in 
the field of health care by the Constitutional Court of Ukraine. 
The decisions of the Constitutional Court of Ukraine in the case 
of K. G. Ustimenko (1997), the case of paid medical services 
(1998), the case of free medical care (2002), the case of judicial 
control over the hospitalization of incapacitated persons into 
psychiatric institute are analyzed (2016), as well as the new leg-
islation of Ukraine in the light of radical reform in the healthcare 
sector. Attention is drawn to the principle of friendly attitude to 
international law, constitutional complaint, legal positions of the 
Constitutional Court of Ukraine in the above-mentioned cases 
and the prospect of their application into the development of 
new legislation of Ukraine in the context of radical reform of the 
health care system of Ukraine.

It is emphasized that the legal positions of the Constitutional 
Court of Ukraine, with regard of peculiarities of the national 
legislature, can serve as a source of inspiration for the courts of 
other countries. 

The purpose of the article is to specify the role and place of 
the Constitutional Court of Ukraine in the system of judicial pro-
tection of human and citizen rights, to determine the prospects 
of applying the legal positions of the Constitutional Court of 
Ukraine within the development of new legislation of Ukraine in 
the light of radical reform of the health care system. 
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The object of the study is the social relations that arise during 
protection of human rights in the field of health care by the Con-
stitutional Court of Ukraine. The methodological basis of the re-
search are general and special methods of scientific knowledge 
(formal-logical method, comparative-legal, structural-logical).

As a result of the conducted research, the role and place of the 
Constitutional Court of Ukraine in the system of judicial protec-
tion of human and citizen rights, the role of the decisions of the 
Constitutional Court of Ukraine in the case of K. G. Ustimenko, 
the case of paid medical services, the case of free medical care, 
the case of judicial control over hospitalization of incapacitated 
persons into psychiatric institution in the formation and devel-
opment of domestic constitutional proceedings are defined. It 
is emphasized that the introduction of the constitutional com-
plaint concept (institution) contributed to the improvement of 
the national mechanism of human rights protection in the field of 
health care. Conflicts of constitutional regulation of the human 
right to free medical care have been identified, and proposals 
have been worked out regarding possible ways and methods to 
eliminate them.

Keywords: protection of human rights in the field of health-
care, Constitutional Court of Ukraine, constitutional complaint, 
legal position, free medical care, medical service, hospitaliza-
tion of incapacitated persons, psychiatric care.

РЕЗЮМЕ

ЗАЩИТА ПРАВ И СВОБОД ЧЕЛОВЕКА В СФЕРЕ 
ЗДРАВООХРАНЕНИЯ КОНСТИТУЦИОННЫМ СУ-
ДОМ УКРАИНЫ (ОБЗОР)

1Дешко Л.Н., 2Бысага Ю.М., 2Заборовский В.В.

1Киевский национальный торгово-экономический универси-
тет; 2Ужгородский национальный университет, Украина 

В статье исследуется вопрос защиты прав человека в 
сфере здравоохранения Конституционным Судом Украины. 
Анализируются решения Конституционного Суда Украины 
в деле К.Г. Устименко (1997 г.), по делам о платных меди-
цинских услугах (1998 г.), бесплатной медицинской помо-
щи (2002 г.), судебном контроле за госпитализацией неде-
еспособных лиц в психиатрическое учреждение (2016 г.), 
а также принятое новое законодательство Украины в свете 
коренной реформы сферы здравоохранения. Акцентиру-
ется внимание на принципе дружественного отношения к 
международному праву и на вопросах конституционной 
жалобы, юридических позициях Конституционного Суда 
Украины в вышеуказанных делах и перспективе их приме-
нения при разработке нового законодательства Украины в 
контексте коренной реформы системы здравоохранения. 

Подчеркивается, что юридические позиции Конституци-
онного Суда Украины с учетом особенностей национально-
го законодательства могут служить источником инспирации 
для судов других стран. 

Целью проведенного исследования является уточнить 
роль и место Конституционного Суда Украины в системе 
судебной защиты прав человека и гражданина, определить 
перспективы применения правовых позиций Конституци-
онного Суда Украины в разработке нового законодательства в 
свете коренной реформы системы здравоохранения. Объектом 
исследования являются общественные отношения, возникаю-
щие при защите Конституционным Судом Украины прав че-

ловека в сфере здравоохранения. Методологической основой 
проведенного исследования являются общие и специальные 
методы научного познания (формально-логический метод, 
сравнительно-правовой, структурно-логический). 

В результате проведенного исследования определены 
роль и место Конституционного Суда Украины в системе су-
дебной защиты прав человека и гражданина, роль решений 
Конституционного Суда Украины в деле К.Г. Устименко, 
деле о платных медицинских услугах, в деле о бесплатной 
медицинской помощи и судебном контроле за госпитализа-
цией недееспособных лиц в психиатрическое учреждение, в 
становлении и развитии отечественного конституционного 
судопроизводства. Акцентировано, что введение института 
конституционной жалобы содействует усовершенствова-
нию национального механизма защиты прав человека в сфе-
ре здравоохранения. Выявлены коллизии конституционного 
регулирования права на бесплатную медицинскую помощь, 
разработаны предложения относительно возможных спосо-
бов и путей их устранения.

reziume

janmrTelobis dacvis sferoSi adamianis ufle-
bebisa da Tavisuflebis dacva ukrainis konsti-
tuciuri sasamarTlos mier (mimoxilva)

1l.deSko, 2iu.bisaga, 2v.zaborovski

1kievis erovnuli savaWro-ekonomikuri univer-
siteti; 2uJgorodis erovnuli universiteti, 
ukraina

Seswavlilia adamianis uflebaTa dacvis 
sakiTxi janmrTelobis sferoSi ukrainis kon-
stituciuri sasamarTlos mier. gaanalizebu-
lia ukrainis konstituciuri sasamarTlos 
gadawyvetilebebi k.ustimenkos saqmeze (1997  w.), 
fasiani samedicino momsaxurebis (1998 w.), ufaso 
samedicino momsaxurebis (2002 w.), qmeduunaro 
pirebis fsiqiatriul dawesebulebaSi hospital-
izaciaze sasamarTlo kontrolis (2016 w.) saqmeeb-
ze da ukrainaSi miRebuli axali kanonmdebloba 
jandacvis sferos Zireuli reformis WrilSi. yu-
radReba aqcentirebulia damokidebulebaze saer-
TaSoriso samarTalTan da konstituciuri davis 
sakiTxebze, ukrainis konstituciuri sasamarTlos 
iuridiul poziciebze am saqmeebTan dakavSire-
biT da maTi gamoyenebis perspeqtivaze ukrainaSi 
jandacvis sferos axali kanonmdeblobis konte-
qstSi. xazgasmulia, rom ukrainis konstituciuri 
sasamarTlos iuridiuli poziciebi erovnuli 
kanonmdeblobis Taviseburebebis gaTvliswinebiT 
SesaZloa inspiraciis wyaro gaxdes sxva saxelm-
wifoebis sasamarTloebisaTvis.
Catarebuli kvlevis meTodologiur safuZvels 

warmoadgenda samecniero kvlevis saerTo da spe-
cialuri meTodebi (formalur-logikuri, Sedare-
biT-samarTlebrivi, struqturul-logikuri meTo-
debi).
kvlevis Sedegad gansazRvrulia ukrainis kon-

stituciuri sasamarTlos roli da adgili adami-
anisa da moqalaqis uflebaTa sasamarTlo dacva-
Si, ukrainis konstituciuri sasamarTlos roli 
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k.ustimenkos saqmeSi, fasiani samedicino momsax-
urebis, ufaso samedicino momsaxurebis qmeduun-
aro pirebis fsiqiatriul dawesebulebaSi hospi-
talizaciaze sasamarTlo kontrolis saqmeebSi, 
erovnuli konstituciuri sasamarTlo saqmiswar-

moebis Seqmnasa da ganviTarebaSi. Ggamovlenilia 
koliziebi TiToeuli adamianis mier ufaso same-
dicino daxmarebis miRebis uflebis regulaciaSi, 
SemuSavebulia winadadebebi maTi aRmofxvris saSua-
lebebsa da gzebTan dakavSirebiT.

РЕЗУЛЬТАТЫ ПРЕДВАРИТЕЛЬНОГО ИССЛЕДОВАНИЯ РАСТЕНИЙ ФЛОРЫ ГРУЗИИ 
НА СОДЕРЖАНИЕ ФЛАВОНОИДОВ И ТРИТЕРПЕНОИДОВ

Шалашвили К.Г., Сутиашвили М.И., Сагареишвили Т.Г., Анели Дж.Н., Алания М.Д.

Тбилисский государственный медицинский университет, Институт фармакохимии им. И.Г. Кутателадзе, Грузия

 Фитохимичекие исследования, проводимые в период 
1960-2017 гг. в отделе фитохимии (ныне департамент фи-
тохимических исследований, направление „Фенольные 
соединения“), Института фармакохимии им. И.Г. Кута-
теладзе, позволили выявить целый ряд растений с бога-
тым содержанием биологически активных соединений. 
Особый интерес представляют виды семеиств: Fabaceae, 
Rosaceae, Umbelliferae. Среди них заслуживают внима-
ния виды рода Astragalus, Trifolium, представители кото-
рых являются сырьем официальных лекарственных пре-
паратов и БАД [3-5]. Созданные на их основе препараты 
проявляют высокую антиоксидантную, гипогликемиче-
скую, гипоазотемическую, гипохолестеринемическую 
активность [3]. 

 Суммарные субстанции из некоторых видов родa 
Astragalus, Eupatorium проявляли лейкопоэзную актив-
ность [3], Ononis - диуретическую и гастропротекторную 
активность. Поиск индивидуальных веществ, обладающих 
этим действием, предствляет интерес для исследователей-
ученых не только Грузии, но и зарубежья [2]. Одни и те же 
растения флоры Грузии в зависимости от эколого-климати-
ческих условий страны обладают различным друг от друга 
химическим составом как в качественном, так и количе-
ственном плане, что оказывает влияние на степень их био-
логической активности.

Целью исследования явилось проведение предвари-
тельного химического анализа растений, собранных в 
результате целевых фармакоботанических экспедиций 
института, выявление обьектов с высоким содержанием 
флавоноидов и тритерпеноидов и их дальнейшее углу-
бленное химическое и фармакологическое исследования.

Материал и методы. Объектом исследования являлись 
воздушно-сухие вегетативые органы растений (листья, 
семена, цветы, стебли, корни), собранных за период 2016-
2017 гг. Измельченное сырье экстрагировали 80% этанолом 
при нагревании на водяной бане с обратным холодильни-
ком в соотношении 1:10. Органический растворитель из 
экстракта отгоняли на вакуум-ротационном испарителе; 
водный остаток очищали хлороформом до полного удале-
ния липофильных веществ; хлороформенные извлечения 

сгущали, остаток растворяли в метаноле и анализировали 
аналогично водному остатку. Качественные реакции на фла-
воноиды проводили по Bryant [2]. Интенсивность реакции 
обозначали знаком „+“ по пятибалльной системе. Водные 
и хлороформенные фазы наносили на пластинки силуфол 
УФ 254 и проявляли в системах н-бутанол-уксусная кисло-
та-вода в разведении 4:1:2 и хлороформ-метанол 10:1 [2]. 
Пластинки сушили при комнатной температуре и детек-
тировали 10% метанольным раствором гидроокиси калия 
(флавоноиды) и 25% метанольным раствором фосфорно-
вольфрамовой кислоты (терпеноиды). 

Geranium ibericum и Polygonum corneum ввиду богато-
го содержания флавоноидов подвергали более глубокому 
анализу. Выделенные вещества идентифицировали посред-
ством изучения физико-химических свойств, продуктами 
химического превращения, данными инфракрасной (ИК), 
ультрафиолетовой (УФ)-спектроскопией, сравнивая с рабо-
чим стандартом.

Результаты и их обсуждение. Проанализирован 341 об-
разец 117 (106 разных) растений, относящихся к 93 родам и 
36 семействам (таблица) [8].

Среди исследованных растений виды Astrantia maxima, 
Laser trilobum (сем. Apiaceae), Otanthus maritimus (сем.
Asteraceae), Capparis spinosa (сем. Capparaceae),  Laburnum 
anagyroides (сем.  Fabaceae), Lavatera thuringiaca (сем.
Malvaceae), Atrapaxis caucasica, Polygonum carneum (сем. 
Polygonaceae), Geranium ibericum (сем. Geraniaceae), 
Euphrasia stricta (сем. Scrophullariaceae) ранее не анализи-
ровались. В исследуемых объектах богатым содержанием 
флавоноидов характеризуются растения сем. Asteraceae, 
Apiaceae, Caprifoliaceae, Cruciferae, Gentianaceae, Fabaceae, 
Labiatae, Liliaceae, Rubiaceae, Rоsaceae, Malvaceae, 
Umbelliferae и Vallerianaceae (таблица).

По содержанию флавоноидов особого внимания  заслу-
живают Geranium ibericum, Polygonum carneum, Consolida 
divaricata, Rhus coriaria, в которых обнаружены произ-
водные кверцетина, кемпферола и мирицетина. Другие 
виды рода Geranium - G. pusillum и G. Robertianum ранее 
изучены на содержание флавоноидов и конденсирован-
ных танинов [8,9].
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Таблица. Предварительное исследование растений флоры Грузии на содержание флавоноидов и тритерпеноидов 

№ Семейство, 
Род, Вид

Место и 
время сбора

Исследуе-
мые 

части

Флавоноиды Тритерпеноиды 
(циклоартаны), 
реакция с 25% 

фосфорновольфрамовой 
кис-той [2]

Реакция 
по Bryant

[2]

Коли-
чес-
тво 

пятен

Rf
интенсивных

пятен

1 2 3 4 5 6 7 8

1.
Amaranthaceae 

Amaranthus 
hybridus L.

Горийский
р-н, с. 

Хидистави,
2016

 Листья
Цветки
Стебли
Корни

 +
+
+
-

 -
-
-
-

 -
- 
-
-

 -
-
+
-

2
Anacardiaceae 
Rhus coriaria L.

Тбилиси, 
левый берег 
р. Вере, 2017

 Стебли
Плоды

 ++++
+++++

 9
6

O,53; O.59
O.54

 +++
+++

 3
Asteraceae

Bidens cernua 
L.

Побережье 
черного мо-
ря, окр.Маг-
нетити, 2016

 Листья

Цветки
Стебли
Корни

 ++++

++
++
+?

 5

6
4
4

0.55;0,63;0.66; 
0.75;0.86

0.51;0.63;0.83
 -
 -

 -

-
 -
-

4 Gnaphalium sp. Бакуриани, 
окр. Дидве-

ли, 2017
Надз.часть ++++ 11 0,66; 0,82 ++

5 Grossheimia 
macrocephala 

(Muss.-Puschk. 
ex Willd) Sosn.

Takht.

Горийский 
р-н, с. 

Хидистави
2016

Листья
Цветки
Стебли
Корни

+++++
+++++

++
-

 6
 7
 3
 4
 

0.60;0.69;0.79
0,60;0.75;0.85-

-

+
+

 +++ 
 +++

6 Inula germanica 
L.

Тбилиси, 
окр. Глдани, 

2016

 Листья

Цветки
Стебли
Корни

 ++++

+++++
++
-

 5

8
6
-

0.46;0.54;0.61;0.80; 
0.87

0.58; 0.79
0.46;0.70;0.87

 -

 +

++
+
+

7 Lapsana grandi-
flora Bieb.

Окр. оз. 
Паравани, 

2017

Листья
Цветки
Стебли
Корни

+++++
+++++
+++++

-

7
8
5
5

0,46;0,67;0.84
0.46;0,67;0,87

 -
 -

-
-

+++
следы

8 L. communis L. Хобский р-н, 
Квалони, 

2017

Листья
Цветки
Стебли

-
 -
-

5
4
4

0.62; 0.80
 -

 0.80

следы
следы

+

9 Otanthus mariti-
mus (L.)

Hoffmmgg
& Link

Аджара,
Чолоки, 

2017

Листья,
стебли
Цветки, 
семена
Корни с 
корневи

шей

+++
-

-

6
3

6

0,26
 -

0.24;0.72;
0.96

+
-

++

10 Petasites albus 
(L.) Gaertn.

Бакуриани, 
окр. Дидве-

ли, 2016

Листья 
Стебли
Корни

+++++
+
-

4
3
4

0,80
 -

0.84

+
+

+++
11

Senecio sp.
Бакуриани, 
окр. Дидве-

ли, 2016

Листья
Цветки
Стебли
Корни

++++
++++

+
-

4
4
3
2

 -
 -
 -
 -

+
++
-
-

12 Serratula radiata 
(Waldst.

&Kit.) Bieb.

Окр. Давид- 
Гареджи, 

2016

Листья
Цветки
Стебли

++++
+++++

+++

4
4
5

 -
0.56;0.84

0.09;0.30;0.45

+
++
-
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13 Sigesbeckia 
orientalis L.

Горийский 
р-н.с.Хиди-
став, 2016

Листья
Цветки
Стебли
Корни

++
++
-

+?

3
3
5
4

 -
 -
 -
 -

-
-
+
-

14 Solidago������� ������rupes-
tris Raf.

Горийский 
р-н.c. Хиди-
стави, 2016

Листья
Цветки
Стебли

+++
 +++++

+

3
 4
2

0.65;0.75;0.82
0.70;0.75;0.82

0.61;0.68

-
-

++
15 Tussilago����� ����far-

fara L.
Горийский
р-н, пр. Бе-
рег р. Тана, 

2016

Листья ++++ 5 0,69; 0.75 +

16
Balsaminaceae
Impatiens noli-

tangere L.

Тианетское 
шоссе,

левая сторо- 
на, 2016

Листья 
Стебли
Корни

 +
+?
-

 2
2
-

 -
 -
 -

 -
++

+++

17
Betulaceae

Betula litwino 
–wii Doluch.

Бакуриани,
Дидвели, 

2016
Листья +++ 6 0.72 +++

18
Boraginaceae

Echium rubrum 
Jacq.

Тетрицкаро, 
окр. Храм-

геси-2, 
2016

 Листья
Цветки
Стебли

Корни

 ++++
++

+++

-

 9
9
9

9

 -
0,89

0,56;0,64;0.76;
0,87

 -

 -
+

++

++

19
Campanula-

ceae
Asyneuma cam 

- panuloides 
(Bieb.ex Sims)

Bornm.

Окр. оз. 
Паравани, 

2017

 
 Листья
Цветки
Стебли

 
 +

+++
-

 
 7
9
4

 
 -

 0,66; 0,75
 -

 
 -

++
 +++

20
Capparaceae
Capparis spi-

nosa L
Окр. оз. 

Джандари, 
2017

Листья
Цветки
Стебли

+++++
+++++
++++

4
4
2

0,45
0,49;0.61;0,70

 -

++
++
++

21
Caprifoliaceae 
Sambucus nigra 

L.

Земо Нич- 
биси, 2016

Листья 
Стебли

 ++++
 +

 6
2

 0,62
 -

 ++
+

22 Viburnum opu-
lus L.

Тбилиси, 
Вашлид-

жвари, 2017

Плодовые 
побеги

 ++  9 0,59; 0,78  ++

23

Caryophylla-
ceae

Silene wallichi-
ana Klotzsch.

Окр. оз. 
Паравани, 

2017

 Листья
Плоды ,
семена
Стебли

 ++
+++

++

 7
8

6

-
-

-

 -
-

-

24
Convolvulaceae

Convolvulus 
cantabrica L.

Окр. ущ. 
Цавкиси, 

2016

Листья 
Стебли

Корни

 +++
++++

-

 4
5

-

0.65;0,80
0.42;0.56;0,65;0,88

 -

 -
-

+++

25
Crucifereae

Hesperis 
matronalis L.

Бакуриани,
2016

 Листья

Цветки
Стебли

 +++++

++++
+

 8
 
 6
 1

0,20;0,28;0,56;
0,66 ;0,72

0,70;0,79;0,87
 -

 -

-
-

26 Rapistrum 
rugosum (L.) 

All.

Горийский
р-н, окр. с. 
Квахврели, 

2016

Листья
Плоды
Стебли
Корни

 +++++
++

+++++
-

 5
-
6
-

0,63;0,72;0,80
 -

0,60;0,68;0,77
 -

 ++
+
+
+
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27
Cucurbitaceae
Bryonia alba L.

Побережье 
Черного мо-

ря,окр.
Магнетити, 

2016

 Листья
 Плоды
Цветки
Стебли

 +++
-

+++
++

 4
-
3
5

0,60
 -

0,60
 -

 -
-
-
+

28
Dioscoreaceae

Tamus com-
munis L.

Тбилиси, 
окр. Цодо-
рети, 2016

Листья
Стебли

 +++++
+

 8
3

0,68;0,82;0,89
-

 -
+++

29
Equisetaceae

Equisetum 
major L.

Хребет Гом 
бори, 2017

Надз. 
часть

 +++++  12 0,40; 0.75  +

30
Fabaceae

Acacia dealbata 
Link.

Окр. Кобу-
лети, 2017

 Листья
Цветки
Стебли
Семена

 ++++
+++++
+++++
++++

 4
3
5
4

-
0,09

-
0.53

 -
-
+
+

31 Astragalus gale-
giformis L.

Тетрицка-
ройский р-н, 
окр. c.Орбе-

ти, 2017

Листья

Цветки

Стебли 
Корни

+++++

+++

-
-

9

9

2
4

0,00;0,55;0,67;0,92
0,00;0,02;0,06;
0,12;0,22;0,85

 -
0,97

-

-

++
-

32 A. maximus 
Willd.

Цивгомбо-
ри, с.Аски-
лаури, 2016

Листья
Плоды
Цветки
Стебли

+
-

+++++
-

3
-
4
-

 -
 -

0,57; 0.70
 -

-
-

++
+

33 A. adzharicus 
M.Pop.

Аджара, окр. 
Шушани, 

2016

Листья
Стебли 

(зеленые)
Стебли 

(коричн.)
Корни

+++
+++

+++

-

5
7

5

-

0,09; 0,41
0,09; 0,27;0;39

0,53
0,47

 
 -

-
-

+

+
34 А.sommieri 

Freyn.
Аджара, 
Хихаты,

2016

Цветки
Усики
Стебли
Корни

+
+++++

-
-

3
5
2
-

 0,66
0,33; 0,55;0,64

 -
 - 

++
-

++
+

35 A. glycyphyl-
los L.

По дороге 
Коджори, 

2016

Листья
Плоды 
Стебли
Корни

++++
+++++

-
-

3
5
1
-

 -
0,62;0,71;0,76

 -
 -

+
+
+
+

36 Cercis siliquas-
trum L.

Тбилиси, 
Вашлид 

-жвари, 2017

Листья 
Стебли

 +++
-

 9
1

0,62; 0,79
 -

 -
+++

37 Cytisus cauca-
sicus Grossh.

Зедазени, 
2017

Лист, ст.
Плоды

 +++++
++

 14
15

0,43;0,48;0,53
O,78

 -
++

38 C. сaucasicus 
Grossh.

Норио, 2017 Стебли
Цветки

++++
+++++

3
11

0,38; 0,90
0,21;0,32;0,42;

0,51; 0,60

-
+

39 Galega orient-
talis Lam.

Тетрицкаро, 
окр. Храм-

геси-2, 2017

Листья 
Стебли

+?
-

6
5

 -
 -

+
++

40 Goebelia alo-
pecuroides (L.)

Bunge.

Горийский 
р-н, до c. 

Хидистави, 
2016

Листья
Цветки
Стебли

-
+?
+?

1
1
3

 -
 -
 -

-
-
-

41 Laburnum 
anagiroides L.

Тбилиси, 
Вашлиджва-

ри, 2017

Листья

Стебли

+++++

 +++

12

 2

0,52;0,61;0,69;
0,80
0,94

-

-
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42 Lathyrus roseus 
Stev.

Тбилиси, 
окр. Цкнети 

2017

 Листья
Плоды
 Стебли

 +++
+++

-

 4
 6
 3

 -
 0,18

 -

 +
++
++

43 Melilotus offici-
nalis (L.)Pall.

окр. Манг-
лиси 2016

Листья
Цветки
Стебли

+++
+

+++

6
3
5

 0,50
 -

 0,10; 0,50

-
++
+

44 M. officinalis 
(L.)Pall.

Тбилиси, 
окр.Цкнети, 

2017

Цветки
Лист, ст.

+++
++

9
6

0,39;0,52;0,98
0,21;0,35;0,44

+
+++

45 Robinia pseudo-
acacia L.

Тбилиси, 
Вашлиджва-

ри, 2017

Цветки
белые

++++ 7 0,62 +++

46 R.pseudoacacia 
L.

Горийский 
р-н.c.Хиди-
стави, 2017

Цветки
розовые

++++ 8 0,55;0,61; 0,67
0,73;0,77;0,82

+++

47 R. pseudoaca-
cia L.

Горийский 
р-н. c. Хиди 
стави, 2016

 Лист,ст.  +++  9 0,06;0,37; 0,530,63  -

48 Sophora sp. окр. Тбили-
си, 2017

Цветки ++++ 8 0,04;0,23;0,38;
0,53

++

49 S. japonica L. окр. Тбили-
си, 2016

Листья,
цветки
Плоды

Стебли

++

+++++

-

4

8

3

0,37; 0,69

0,57; 0,69;0,74
0,79; 0 85

0,37; 0,68;0,80

+

-

 ++
50 Trifolium 

pratensae L.
Бакуриани 
окр. Дидве-

ли, 2017

Лист, ст.
Цветки

++++
++++

12
12

0,55; 0,63
0,58; 0,69

-
-

51 Vicia sativa L. Горийский 
р-н.c .Хиди-
стави 2016

Лист,цвет-
ки

Стебли

+++++

+

2

4

 0,91

 -

+

++
52 Geraniaceae

Geranium 
iberica Cav.

окр. оз. 
Паравани, 

2017

Листья
Цветки
Стебли
Корни

+++++
+++++
+++++

+

11
10
8
8

0,46;0,54; 0,67
 0,69
 0,66
 0,59

-
-
 +
+

53
Gentianaceae

Gentiana gelida 
Bieb.

Горийский 
р-н.с. Бошу 

ра, 2016

 Листья
Цветки
Стебли

 +++++
+++++

+++

 9
8
5

0,40;0,58; 0,76
0,17; 0,58

 -

 -
+

++
54 G.septemfida 

Pall.
Бакуриани, 
окр. Дидве-

ли, 2016

Листья
Цветки
Стебли

+++++
+++++
++++

9
8
4

0,56;
0,52;0,60;0,68

 -

+
+++
++

55 Swertia 
iberica Fisch. & 

C.A.Mey

Бакуриани, 
окр. Дидве-

ли, 2016

Листья
Цветки
Стебли

++++
+++

+

7
4
5

0,51
0,51

 -

-
+
+

56
Helleboraceae
Consolida ori-
entalis (J.Gay)

Schroding.

окр. Код-
жори, 2016

 Листья
Цветки
Стебли
Корни

 +++
+
-
-

 4
3
1
-

0,29; 0,60
 -
 -
 -

 -
+++
++

+++
57 C. divaricata 

(Ledeb.) Schro-
ding.

Окр. с. Ди-
гори, 2016

Плоды
Цветки
Стебли

-
+
+

-
2
2

 -
 -
 -

-
-

++

58
Hydrangeaceae

Philadelphus 
caucasicus 
Koehne.

 На дороге 
Чаргали, 

2016

 Листья

Плоды
Стебли

 ++++

+
+

 4

5
2

0,61;0,68;0,73;
0,80

 -
 -

 +?

-
-
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59
Hyacinthaceae
Scilla siberica 

Haw.

Цавкиси 
2017

 Лист,ст.
Цветки

Стружки

 +++++
+++++

-

 2
5
4

0,30
 -
 -

 -
-
+

60
 Labiatae

Betonica offi-
cinalis L.

Алгет-
ское 

водохро-
нилище, 

2016

 Плоды

Цветки
Стебли

 +++

++
++

 3

2
5

0,16;0,20;0,33;0,64
 -

0,59; 0,72

 +

++
+

61 B. officinalis L. Манглиси, 
Тонети, 2016

Листья

Цветки
Стебли
Корни

+++++

+++++
++++

+

6

5
3
3

0,12;0,18;0,41;
0,58

0,12; 0,24
0,28

0,32; 0,53;0,74

+

-
+
+

62 B. officinalis L. Хребет
Цивгомбо-

ри, 2017

Листья
Цветки
Стебли

+++++
+++++
+++++

4
6
5

0,17;0,24;0,38
 -
 -

+
следы

++
63 B. orientalis L. окр. оз. 

Паравани, 
2017

Листья

 Цветки

Стебли

+++++

+++++

++++

8

12

6

0,07;0,23;0,43
0,84

0,07;0,09;0,84;0,91
0,09; 0,40

+

+++

+++
64 Calamintha sp. Бакуриани 

окр. Дидве-
ли 2016

Листья
Цветки
Стебли
Корни

+++++
+++++

+++
-

8
8
7
3

0,67; 0,74
0,69; 0,76

 -
 -

+
++
+

++
65 Glechoma hed-

eracea L.
Горийский 

р-н.c .Хиди-
стави, 2016

Листья
Стебли

+
+++++

1
7

 -
0,18,0,22;0,47

++
++

66 G. hederacea L. Горийский 
р-н.c .Хиди-
стави, 2017

Надз. 
часть

+++++ 13  - +

67 Mentha arvensis 
L.

Горийский 
р-н, окр. р. 
Тана, 2016

Листья
Цветки
Стебли

+++++
+++++

+

5
5
3

0,49
0,46;0,54;0,68

 -

++
+
-

68 Nepeta cataria 
L.

окр. Цавки-
си, 2016

Листья

Стебли

++++

+++

4

4

0,22;0,34;0,48;
0,65

0,18;0,32;0,46

-

+
69 N. mussini 

Spreng.
Тетрицкаро, 
окр. Храм-

геси-2, 2017

Листья
Цветки
Стебли
Корни

+++++
+++++

-
-

10
6
7
3

0,12; 0,30
 -
 -
 -

+
++

+++
-

70 Origanum vul-
gare L.

Горийский 
р-н, ущ. Р. 
Тана, 2016

Листья,
Цветки
Стебли

+++

+

7

2

0,29; 0,43

 -

-

++
71 Salvia glutinosa 

L.
лев. стор. 

дороги Тиа- 
нети, 2016

Листья 
Стебли

++
 -

3
1

0,29;0,43;0.87
 -

-
++

72 S. nemorosa L. Тетрицкаро, 
окр. Храм-

геси-2 ,2017

Листья
Цветки
Стебли
Корни

+++++
+

++
-

9
8
6
2

0,17;0,46;0,60
0,57; 0,97

 -
 -

+?
++
++
+

73 Satureja laxi-
flora C. Koch.

ущ. Цавки-
си, 2016

Лист,ст.

Корни

+++++

+?

6

3

0,08;0,16;0,25;
0,58

0,78; 0,86

+

+

74
 Linaceae

Linum hype-ric-
ifolium Salisb.

Хребет
Цивгомбо-

ри, 2017

 Листья
Цветки
Стебли
Корни

 -
+++
++
-

 4
6
2
2

 -
 -
 -
 -

 -
+

++
++
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75
 Loranthaceae
Viscum album 

L.

окр. Дидго-
ри, 2017

 Листья
Стебли

 ++
-

 3
4

 0,33
 0,42

 -
+++

76
 Malvaceae
Alcea rugosa 

Alef.

Горийский 
р-н.c .Хиди-
стави 2016

 Листья
Плоды 
Стебли

+++
-
+

8
-
4

 -
 -
 - 

++
-

+++
77 A. rugosa Alef. Горийский 

р-н.c .Хиди-
стави, 2017

Листья
Плоды 
Стебли
Корни

++
+
-
-

7
6
3
9

 0,11
 0,92

 -
 -

+
++
++
++

78 Lavatera 
thuringiaca L.

Хребет
Цивгомбо-

ри, 2017

Листья
Цветки
Плоды
Стебли

+++++
+++++
+++++

+

12
16
13
7

0,00; 0,13
0,00;0,86;0,91
0,00;0,24;0,90

0,00

++
+

++
+++

79
Oleacea

Osmanthus 
fragrans Lour

Зугдидский 
ботаничес-

кий сад,2016

 Листья
Стебли

 +++++
+?

 3
2

0,26; 0,62
0,71

 +++
+++

80
Onagraceae

Circea lutetiana 
L.

Окр. Зеда-
зени, 2017

Листья
Цветки
Стебли
Корни

+
++
+
-

6
7
4
4

0,43; 0,73
0,51

-
-

-
-
+

++
81 Chamaeneriu

angustifolium
(L.) Scop.

Окр. Дидго-
ри, 2016

Листья
Цветки
Стебли

++++
+++++
+++++

3
5
7

0,12
0,12;0,65;0,81

0,11; 0,64

+
-
+

82 Ch. angustifo 
-lium (L.)Scop.

Оз.Парава
ни,

2016

Листья
Цветки

Стебли

+++++
+++++

+++++

4
4

3

0,12
0,12;0,57;0,65;

0,81
0,12

+
-

+
83 Epilobium 

hirsutum L.
ущ. Атени,

2016
Листья
Цветки
Стебли
Корни

+++++
+++++

+++
-

3
2
5
2

0,11; 0,13
0,11; 0,13

0,13
 -

-
+
+
+

84
Primulaceae
Anagallis foe-

mina Mill.

Окр. Давид-
Гареджи, 

2016

 Листья
Плоды 
Стебли
Корни

 +++
++++
+++

-

 4
4
5
-

0,47; 0,63
0,36;0,55;0,68

0,56; 0,67
 -

 +
+
+
_

85 Primula macro-
calyx Bunge.

Тбилиси, 
окр.Глдани, 

2016

Листья
Цветки
Стебли

+++++
+++++

+++

4
3
4

0,26; 0,30
0,15; 0,22; 

0,28;0,21; 0,30

 +
 +
 +

86
Polygonaceae

Atraphaxis cau-
casica (Hoffm.)

Pavl.

Тбилиси, 
окр. Коджо-

ри, 2017

 Листья
Цветки c
Семеной
Стебли

 +++++
+++++

+?

 11
8

4

0,52; 0,73; 0,830,72; 
0,81

0,21; 0,30

 _
_

+++
87 Polygonum 

aviculare L.
Горийский 

р-н,c. Хиди-
стави 2017

Надз. 
часть

+++++ 5 0,55;0,69;0,81;0,90 +

88 P.carneum 
C.Koch.

Окр. оз.
Паравани,

2017

Листья
Цветки
Стебли
Корни

+++++
+++++
++++

-

11
5
6
3

0,56; 0,64; 0.76
0,79; 0,87

0,24

-
+

++
+

89 P.convolvulus L. Хребет Цив 
гомбори, 

2017

Целое 
растение

+++++ 6 0,59; 0,73 следы

90
Rosaceae
Agrimonia 
eupatoria L

окр.уш.Цав-
киси, 2016

 Листья

Стебли

 +++

++

 7

5

0,32;0,68;0,79;
0,93

0,12;0,16;0,83

 -

-
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91 Filipendula 
ulmaria (L.)

Maxim.

Бакуриани, 
окр. Дидве-

ли, 2016

Листья
Цветки 
Стебли

+++++
+++++

+++

9
12
6

0,60; 0,65
0,58;0,69;0,80
0,12;0,16;0,53

+ 
++
++

92 F. ulmaria (L.)
Maxim

Бакуриани, 
окр. Бакур 
цихе, 2016

Листья
Цветки 
Стебли

+++
++
+

7
3
6

 -
 0,60

 -

-
+
-

93 F. ulmaria (L.)
Maxim

Бакуриани 
окр. Дидве-

ли, 2017

Листья
Плоды,
семена
Стебли

+++++
++

++++

8
9

11

 0,31
 0,37

 0,30

-
++

+
94 Potentilla anser-

ine L.
Ниноцмин 

да, окр.
Паравани, 

2016

Листья
Стебли

+++
++

3
2

 -
 -

+
+

95 Rubus ideus L. Бакуриани, 
окр. Дидве-

ли, 2017

Листья
Стебли

+++++
++

10
7

0,31; 0,61
 -

+
+++

96
Rubiaceae
Crucianella 

angustifolia L.

Патара 
Дидгори, 

2017

 Плоды,
cемена
Стебли
Корни

 ++

+++
-

 6

5
-

 0,54

0,54; 0,68
 -

 -

+++
-

97 Galium crucia 
-tum(L.) Scop.

уш.Цавки-
си, 2016

Листья
Стебли

+++++
+

5
3

 0,31
 0,60

++
++

98
Rutaceae

Dictamnus cau-
casicus (Fisch.&

C.A.Mey.)
Grossh.

Асурети, 
2017

 Листья
Цветки
Стебли
Корни

 +++++
+++++
+++++

-

 9
10
6
3

0,49;0,61;0.68
9,49; 0,61

0,47
-

 +
+

++
++

99
Santalaceae

Thesium 
arvense Horva-

touszky

Патара 
Дидгори 

2016
 Стебли
Корни

 +++
-

2
2

 -
 -

+
-

100
Scrophularia-

сeae
Euphrasia stricta 

Hoss.

Бакуриани 
окр. Дидве-

ли, 2017
Цветки,
семена
Стебли

+++

+++

9

12

0.04

0.04

-

+
101 Linaria cauca-

sigena Kem.-
Nath.

Окр. Баку-
риани
2016

 

Листья,
плоды
Цветки
Стебли
Корни

 +

++
++
+?

 1

2
1
2

 -
 
 -
 - 
 -

 +

+
+++

+
102 Melampyrum 

arvense L.
Тбилиси, 

окр. Цодо-
рети, 2016

Листья

Цветки

Стебли

+++++

+

+

10

5 

5

0,26;0,47;0,54;
0,63;0,78

0,24;0,42;0,54;
0,62

0,25, 0,54

++

+++

++
103 Pedicularis 

comosa L.
Тбилиси, 

окр.Цкнети, 
2017

Лист,стеб.
Цветки
Корни

+++
+++

-

9
9
3

0,04; 0,14
0,04;0,14;0,85

 -

-
+
+

104 Rhynchoco-
rys orientalis 
(L.).Benth.

Окр. Норио 
2016

Листья
Плоды 
Стебли
Корни

+?
++
++
-

6
2
5
-

 0,32; 0,57
 -

 0,30
-	  

+
+
+
-

105
Solanaceae

Physalis alkek-
engi L.

Горийский 
р-н, c.Хиди-
стави (собр. 
28.VI) 2016

Листья 
Цветки 
Плоды
Стебли

 ++
+?
-

+?

 3
2
-
1

 0,68
-	  
 -
 -

 -
-
+
-
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106 Ph. alkekengi L. Горийский 
р-н, c.Хиди-
стави, (собр. 

29.X)2016

Листья 
Цветки
Стебли

+++
+?
+?

4
3
2

0,68; 0,71
 -
 -

++
-
-

107 Solanum 
pseudopersicum 

Pojark. 

прав. стор. 
дороги 

Тианети, 
2016

Листья
Плоды 
Стебли
Корни

 ++
+?
+
-

 7
-
3
6

 0,70
 -
 -
 -

 +
+
+

++

108
Valerianaceae

Centranthus 
longifolius Stev.

Асурети, 
2016

 Листья
Цветки 
Стебли

 +++++
+++++
+++++

 5
3
4

0,43;0,59,0,78
 0,61

0,59; 0,76

 +
+

+++
109 Valeriana alliari-

aefolia Adams
Бакуриани 
окр. Дидве-

ли, 2016

Листья
Цветки
Стебли
Корни

+++
++
+
-

5
5
6
5

 -
 0,63

 -
 -

+
+

+++
+++

110
Verbenaceae

Verbena offici-
nalis L.

Тианети, по 
дороге Чар-
гали ,2016

 Листья

Семена
Стебли

 +++

++
-

 8

2
-

0,07;0,13;0,19;
0,51

0,13; 0,93
 -

 +
-
+

111
Umbelliferae

Astrantia maxi-
ma Pall.

Тбилиси, 
левый берег 
р. Вере, 2017

 Листья

Цветки
Стебли

 +++++

 +++++ 
 -

 5

 13
 6

0,27;0.34; 0.65; 0.90
 0.11;0.14;

 -

 -

-
 -

112 Bupleurum wit-
tmannii Stev.

Давид 
Гареджи, 

2016

 Листья

Цветки, 
Плоды
Стебли
Корни

 +++++

+++++

+++++
-

 7

5

3
-

0,19;0,41;0,47;
0.58; 0.72
0,51; 0,60

0,66
 -

 -

-

+++
+++

113 B. wittmannii 
Stev.

Давид 
Гареджи, 

2016

 Листья

Цветки, 
Плоды
Стебли
Корни

 +++++

+++++

+++++
-

 7

5

3
-

0,19;0,41;0,47;
0.58; 0.72
0,51; 0,60

0,66
 -

 -

-

+++
+++

114 Laser trilobum 
(L.)Borkh 2017

Окр. Норио,
2017

Листья

Стебли

++++

+

8

4

 0.48; 0.62; 0.91
-

+++

++
115 Pimpinella 

rhodantha Boiss.
Хребет

Цивгомбо-
ри, 2017

Листья

Цветки
Стебли
Корни

++++
 

+++++
+
-

8

9
7
3

0.12; 0.33; 0.44; 0.55
0.22;0.46;0.61

 -
 -

-

++
+

+++
116 Smirnium perfo-
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Циклоартановые тритерпеноиды выявлены в предста-
вителях семейств Asteraceae, Apiaceae, Anacardiaceae, 
Convolvulaceae, Fabaceae, Geraniaceae, Helleboraceae, 
Malvaceae, Oleaceae, Polygonaceae, Scrophulariaceae, 
Umbelliferae, Vallerianaceae (таблица).

Известно, что фармакологически активные препараты 
вида рода Geranium обадают антиоксидантной, гепатопро-

текторной, неиродегенеративной, гастроинтенстициаль-
ной, бактериостатической, фунгицидной активностью [1]. 
Сотрудниками Института фармакохимии установлено, что 
этилацетатная сумма из надземной части Geranium pusillum 
обладает антиоксидантной, бактерио- и фунгицидной ак-
тивностью [1]. Растение Роlygonum carneum, произрастаю-
щее во флоре Грузии, на содержание флавоноидов не про-
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анализировано. Отвар растения применяется при острых и 
хронических заболеваниях кишечника, тонзиллитах, гинги-
витах [7].

Geranium ibericum и Polygonum сarneum ввиду интерес-
ного флавоноидного состава подвергались сравнительно 
глубокому химическому анализу. Разделение полученных 
сумм из этих видов на индивидуальные компоненты осу-
ществляли классическими методами [2]. Из надземных ча-
стей обеих растений выделили вещества: 1 и 2 (G. ibericum); 
вещества 3 и 4 (P. сarneum).

Для идентификации изолированных веществ использо-
вали цветные реакции, физико-химические константы как 
самих веществ, так и продуктов их кислотного и щелочного 
гидролиза, данные ИК, УФ-спектроскопии [2]. 

Вещество 1- состава C21H20O12, желтого цвета игольчатые 
кристаллы с т.пл. 236-238°C (из метанола). УФ-спектр: λmах, 
метанол, нм: 360, 262; ИК-спектр: υmax, KBr, см-1: 3300(OH), 
1665(C=0),1605, 1665, 1515 (C=C). На основании получен-
ных данных и их сравнения с аутентичным образцом гипе-
рина вещество 1 идентифицировали как кверцетин-3-0-β-D-
галактопиранозид (гиперин) [2].

Вещество 2 - состава C15H10O7, яркожелтые кристаллы 
с т.пл. 310-312°C (из метанола). УФ-спектр: λmах, метанол, 
нм: 372, 257; ИК-спектр: υmax, KBr, см-1: 3385, 3300(OH), 
1665(C=0),1565 и 1516 (C=C). На основании полученных 
данных и их сравнения с аутентичным образцом кверцетина 
вещество 2 идентифицировали как 3,5,7’,3’.4’-тригидрокси-
флавон (кверцетин) [2].

Вещество 3 - состава C27H30O16, желто-зеленоватого цвета 
кристаллы с т.пл. 189-191°C. УФ-спектр: λmах, метанол, нм: 
372, 257; ИК-спектр: υmax, KBr, см-1: 3450(OH), 1650(C=0), 
1610, 1585, 1520 (C=C). Вещество 3 воздействием кис-
лоты расщепляется на агликон-кверцетин, D-глюкозу и 
L-рамнозу. В результате анализа и сравнения их с аутентич-
ным образцом рутина позволили идентифицировать веще-
ство 3 как кверцетин-3-0-рутинозид или рутин [2]. 

Вещество 4, выделенное из Polygonum carneum, оказа-
лось идентичным веществу 2 (кверцетин), изолированному 
из G. ibericum.

Вещества 1, 2 из G. ibericum и вещества 3 и 4 P. сarneum 
флоры Грузии выделены впервые. Эти виды можно приме-
нять в качестве сырья кверцетина и рутина. 
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SUMMARY

RESULTS OF THE PRELIMINARY STUDY OF PLANTS 
OF GEORGIAN FLORA FOR THE CONTENT OF FLA-
VONOIDS AND TRITERPENOIDS

Shalashvili K., Sutiashvili M., Sagareishvili T., Aneli J., 
Alania M.

Tbilisi State Medical University, I. Kutateladze Institute of 
Pharmacochemistry, Georgia

The aim of the study was a preliminary study of plant samples 
collected by targeted expeditions of the department of pharma-
cobotany (Department of Phytochemistry) of the IG Kutate-
ladze Institute of Pharmacochemistry for the period 2016-2017. 
In total, 341 objects from (106 various) plants belonging to 36 
families and 93 genus were analyzed. The objects were obtained 
polar and non-polar fractions; flavonoids and triterpenoids were 
found in them qualitatively. To characterize used P /CH and TLC 
analysis in various solvent systems.

Flavonoids were isolated from Geranium ibericum and Po-
lygonum carneum, which were identified as quercetin-3-0-β-
D-galactopyranoside-hyperin (G. ibericum), 3 5, 7 ‘, 3’.4’ pen-
tahydroxy-flavone – quercetin (G. ibericum, P. сarneum) and 
quercetin-3-0-rutinozide – rutin (P. сarneum).

G. ibericum and P.carneum flora of Georgia are found and 
studied for the first time.

Representatives of the family Asteraceae, Fabaceae, Helle-
boraceae, Polygonaceae, Scrophula riaceae deserve a particular 
interest in the content of triterpenoids.

Keywords: ������������������������������������������������� flavonoids, cycloartanes, rutin, hyperin, querce-
tin.
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Целью исследования являлось предварительное изуче-
ние видов растений, собранных целевыми экспедициями 
направлением фармакоботаники Института фармакохимии 
им. И. Г. Кутателадзе за период 2016-2017 гг. Проанализован 
341 обьект из 117 (106 разных) растений, относящихся к 36 
семействам и 93 родам. Из растений получали полярные и 
неполярные фракци. Для обнаружения флавоноидов и три-
терпеноидов применяли качественные реакции, Б/Х и ТСХ 
анализы в разных системах растворителей.

Среди анализируемых обьектов особенно выделя-
лись виды семейств Fabaceae, Asteraceae, Geraniaceae, 
Polygonaceae, Labiateae, Rosaceae.

Глубоко изучены виды Geranium ibericum и Polygonum 
сarneum; из них выделены флавоноиды, которые с учетом фи-
зико-химических свойств, данных ИК и УФ-спектроскопий 
и продуктов химического превращения идентифицирова-
ны как кверцетин-3-0-β-D-галактопиранозид - гиперин 
(G. ibericum), 3,5,7’,3’.4’-пентагидрокси-флавон –кверце-
тин (G. ibericum, P. сarneum) и кверцетин-3-0-рутинозид 
– рутин (P. сarneum). Флавоноиды G. ibericum и P.carneum 
флоры Грузии изучены впервые.

По содержанию тритерпеноидов особенно выделя-
лись представители семейств Asteraceae, Fabaceae, 
Helleboraceae, Polygonaceae, Scrophulariaceae.

РЕЗЮМЕ

РЕЗУЛЬТАТЫ ПРЕДВАРИТЕЛЬНОГО ИССЛЕДОВАНИЯ РАСТЕНИЙ ФЛОРЫ ГРУЗИИ 
НА СОДЕРЖАНИЕ ФЛАВОНОИДОВ И ТРИТЕРПЕНОИДОВ

Шалашвили К.Г., Сутиашвили М.И., 
Сагареишвили Т.Г., Анели Дж.Н., Алания М.Д.

Тбилисский государственный медицинский университет, Институт фармакохимии им. И.Г. Кутателадзе, Грузия

reziume

saqarTvelos floris mcenareTa winaswari gamokvleva flavonoidebis 
da triterpenebis Semcvelobaze

q.SalaSvili,  m.suTiaSvili, T.saRareiSvili,  j.aneli,  m.alania

Tbilisis saxelmwifo samedicino universiteti, 
i. quTaTelaZis farmakoqimiis instituti, saqarTvelo

kvlevis mizans warmoadgenda farmakoqimiis 
institutis farmakobotanikis departamentis 
miznobrivi eqspediciebis mier 2016-2017  wlebSi 
Segrovili mcenareTa nimuSebis winaswari Seswav-
la flavonoidebis da triterpenebis Semcvelo-
baze. gaanalizebulia 36 ojaxis da 93 gvaris 117  
(106 sxvadasxva) mcenaris 341 nimuSi. obieqtebidan 
miRebul polarul da arapolarul fraqciebSi 
gamovlinda flavonoidebis da triterpenoidebis 
mniSvnelovani Semcveloba. dasaxasiaTeblad ga-
moyenebulia Tvisobrivi reaqciebi, q/q da Tfq ana-
lizi sxvadasxva gamxsnelTa sistemaSi.
gaanalizebuli obieqtebidan gansakuTrebiT 

gamoirCeva ojaxebi Fabaceae, Asteraceae, Geraniace-
ae, Polygoniacea, Labiateae, Rosaceae. flavonoidebis 
mniSvnelovani SemcvelobiT gamorCeuli Geranium 

ibericum da Polygonum сarneum SedarebiT Rrmad iyo 
Seswavlili. maTgan izolirebuli flavonoide-
bi, fizikur-qimiuri Tvisebebis, infrawiTeli da 
ultraiisferi-speqtruli monacemebis da qimi-
uri gardaqmnis produqtebis Seswavlis Sedegad 
identificirebuli arian, rogorc kvercetin-3-
0-β-D-galaqtopironozidi-hiperini (G. ibericum), 
3,5,7’,3’.4’-pentahidroqsi-flavoni - kvercetini (G. 
ibericum, P. Сarneum) da kvercetin-3-0-rutinozidi - 
rutini (P. Сarneum). 
saqarTvelos floris G. ibericum da P.carneum 

pirveladaa Seswavlili.
triterpenebis Semcvelobis mxriv gansa-

kuTrebul interess iwvevs Asteraceae, Fabaceae, Hel-
leboraceae, Polygonaceae, Scrophulariaceae-s ojaxebis 
warmomadgenlebi.
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АРТЕРИАЛЬНАЯ ГИПЕРТЕНЗИЯ У РАБОЧИХ УРАНОПЕРЕРАБАТЫВАЮЩЕГО ПРЕДПРИЯТИЯ 
КАЗАХСТАНА: РАСПРОCТРАНЕННОСТЬ, ОТНОСИТЕЛЬНЫЕ РИСКИ И ПРЕДИКТОРЫ РАЗВИТИЯ

Бекенова Ф.К., Ткачев В.А., Байдурин С.А., Блялова Д.Б., Ахметжанова Ш.К.

НАО «Медицинский Университет Астана», Нур-Султан, Казахстан

Республика Казахстан занимает одно из ведущих мест в 
мире по добыче и переработке урановой руды. Выполне-
ние основных технологических операций на предприятиях 
атомной промышленности сопровождается перманентным 
воздействием на персонал комбинированных радиационно-
химических факторов: внешнего и внутреннего облучения в 
малых дозах, пыли, газов, ирритантов, токсических соеди-
нений урана, психоэмоциональных перегрузок [6,10]. По 
мнению ряда авторов, сочетание различных антропогенных 
факторов физической, в том числе радиационных, и хими-
ческой природы может увеличивать риск хронических забо-
леваний внутренних органов. При этом радиационный фак-
тор может и не играть определяющую роль, но выступать 
в качестве агента, потенциирующего воздействие традици-
онных предикторов хронических заболеваний внутренних 
органов, в том числе артериальной гипертензии [2,3,7,14].

 Установлено, что эффект низкоуровневого облучения 
может многократно усиливаться в комбинации с другими 
физическими и химическими неблагоприятными производ-
ственными факторами. Имеющиеся в доступной литературе 
сведения о распространенности артериальной гипертензии 
(АГ) среди работников предприятий атомной индустрии 
малочисленны, фрагментарны и в ряде случаев противоре-
чивы [1,8,9,15,16,21].

 Целью исследования явилось изучение распространенно-
сти, относительных рисков и предикторов развития АГ у рабо-
чих ураноперерабатывающего предприятия, подвергающихся 
в процессе профессиональной деятельности воздействию ио-
низирующего излучения в диапазоне «малых» доз.

 Материал и методы. Изучены распространенность 
(Pr), относительные грубые (RR) и стандартизованные 
(SRR) риски АГ у 809 рабочих мужского пола Гидрометал-
лургического завода (ГМЗ) г. Степногорска, являющегося 
крупнейшим в Средне-Азиатском регионе и Казахстане 
предприятием по производству технической закиси-оки-
си урана. Распространенность АГ изучалась с помощью 
открытого сплошного поперечного (кросс-секционного) 
сравнительного исследования рабочих ГМЗ, охватившего 
96,9% персонала основных производственных цехов пред-
приятия. По данным службы радиационной безопасности 
ГМЗ, регистрируемая радиационная нагрузка на персонал 
в течение ряда лет была равномерна. Средняя индивидуаль-
ная доза внутреннего и внешнего облучения за 2013-2018 
гг. составила 6,82 мЗв/год. Группу сравнения составили 696 
работников Степногорского подшипникового завода (СПЗ), 
расположенного на расстоянии 10 км от ГМЗ. Выбор груп-
пы сравнения обуславлен одинаковыми с экспонируемой 
группой социально-бытовыми, природно-климатическими 
условиями. Все рабочие экспонируемой группы и группы 
сравнения проживали в г. Степногорске и имели одинако-
вый уровень облучения от естественных источников. Груп-
па сравнения отличалась от экспонируемой, отсутствием 
воздействия радиационно-химических факторов, присущих 
ураноперерабатывающему производству. 

 В качестве меры сравнения рассчитывали RR и SRR. 95% 
доверительный интервал (CL) для RR и SRR рассчитывали 
по методу Катца. Для сравнения независимых выборок по би-

нарному признаку (распространенность) дополнительно, для 
оценки статистической значимости различий, проводили ана-
лиз четырёхпольной таблицы сопряженности с использовани-
ем критерия χ2 [11,13]. 

Для изучения взаимосвязи между изучаемыми количе-
ственными и качественными переменными использовали 
метод нелинейной множественной бинарной логистической 
регрессии. Построено две модели - для ГМЗ и СПЗ. Оцен-
ку полученных в результате построения моделей весовых 
β-коэффициентов проводили с помощью прямого пошаго-
вого алгоритма (прогрессивная селекция). Силу связи каж-
дого предиктора (фактора риска) с распространенностью 
АГ оценивали по отношению шансов (ОШ), рассчитанных 
на основании полученных β-коэффициентов [13].

Для изучения взаимосвязи между распространенностью 
и факторами риска (ФР) развития АГ оценивали наличие 
следующих, наиболее значимых ФР (предикторов) разви-
тия АГ: возраст, отягощенная наследственность, ожирение, 
метаболический синдром, употребление алкоголя, пристра-
стие к соленой пище, низкая физическая активность, пси-
хоэмоциональное перенапряжение, контакт с источниками 
ионизирующего излучения (ИИ) и вредными химическими 
веществами [3,9,23].

Для характеристики антропометрических данных ис-
пользовали индекс массы тела (ИМТ). О наличии метабо-
лического синдрома (МС) судили на основании критериев 
International Diabetes Federation [19].

 Расчет употребления этанола (г/неделя) проводили в соот-
ветствии с классификацей В.В. Дунаевского и В.Д. Стяжкина 
[4]. По количеству употребляемого этанола сформированы 
группы абстинентов, случайно, умеренно, систематически 
и привычно пьющих работников. Для оценки психоэмоци-
онального напряжения использована методика диагностики 
самооценки уровня тревожности Ч.Д.Спилберга в адаптации 
Ю.Л. Ханина [17]. Методика позволяет дифференцированно 
измерять тревожность как личностное свойство (уровень лич-
ностной тревожности), и как личностное состояние (уровень 
ситуативной тревожности). Оценку уровня реактивной (РT) и 
личной (ЛТ) тревожности проводили однотипно: ≤30 баллов – 
низкая, 31-45 - умеренная, ≥46 –высокая.

 Результаты и их обсуждение. Pr АГ изучена среди 1505 
рабочих ГМЗ и СПЗ. Анализ показателей Pr выявил высо-
кую пораженность АГ персонала ураноопасного предпри-
ятия (таблица 1).

Относительный риск АГ в экспонируемой группе был из-
быточным (RR=1,8; 95% CL 1,4-2,3). Выявленная высокая 
распространенность АГ в экспонируемой группе совпадает 
с данными ряда исследователей. Так, риск АГ (относитель-
ный шанс 1,6; 95% CL 1,1-2,4) повышен у рабочих Сибир-
ского химического комбината, непосредственно контакти-
рующих с источниками ИИ в сравнении с лицами без тако-
вого [7,14]. В тоже время, в результате анализа медико-до-
зиметрического регистра Канады, Великобритании и произ-
водственного объединения «Маяк» (Россия) исследователи 
не смогли констатировать факт положительной связи между 
радиационной дозой у персонала и сердечно-сосудистой за-
болеваемостью [20,22].
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 Анализ относительных рисков АГ в зависимости от воз-
раста у персонала ГМЗ и СПЗ мужского пола показал, что 
начиная с 30 лет риск болеть АГ среди рабочих ГМЗ был в 
1,5 раза выше, чем среди рабочих СПЗ; в возрастных груп-
пах 40-49 лет и 50-59 лет относительный риск повышался 
до 1,98 и 2,2, соответственно (рис.).

 

Рис. 95% доверительные интервалы относительных ри-
сков (RR) АГ в зависимости от возраста у работников ГМЗ 
vs СПЗ 

Относительный риск АГ в 60-69-летней возрастной груп-
пе значительно превышал RR в других возрастных группах, 
однако имел широкий 95% CL, что снижало ценность коли-
чественной оценки RR.

 Исследования по изучению эпидемиологии сердеч-
но-сосудистых заболеваний (ССЗ) и их ФР среди рабо-
чих промышленных предприятий показали, что усло-
вия профессиональной деятельности, в том числе воз-
действие ИИ, влияя на уровни отдельных предикторов 
(ФР), имеют определенное значение в формировании 
ССЗ [2,5,12]. 

Результаты сравнения частоты распространения изуча-
емых ФР развития АГ среди персонала ГМЗ и СПЗ приве-
дены в таблице 2. Обращает внимание значительная рас-
пространенность ЛТ высокой степени среди 58,2% рабо-
чих ГМЗ (95%CL 54,8-61,6), превосходившая аналогич-
ный показатель среди рабочих СПЗ в 21,6 раза (р<0,0001). 
Показатели РТ высокой степени среди рабочих ГМЗ 
также были выше, чем в группе сравнения (RR 4,9 (95% 
CL 2,9-8,4; χ2=33,4;p<0,0001)). Известно, что работа во 
вредных и опасных условиях сопровождается большой 
эмоциональной нагрузкой, связанной с чувственной нео-
пределенностью опасности и субъективной неопределен-
ностью прогноза, между тем установлено, что длитель-
ный хронический стресс ведёт к развитию АГ [5,9,14,24]. 

Таблица 1. Распространенность и грубый риск АГ у рабочих ГМЗ и СПЗ
ГМЗ СПЗ RR ГМЗ vs СПЗ

(95% CL)n Pr, % (95% CL) n Pr, % (95% CL)
193 23,9 (21,0-26,8) 91 13,1 (10,3-15,9) 1,8 (1,4-2,3)

Таблица 2. Распространенность и относительный риск предикторов АГ у рабочих мужского пола

Предикторы
ГМЗ СПЗ RR

(95% CL) χ2 р
n Pr, %

(95% CL) n Pr, % 
(95% CL)

Наследственность 136 16,8
(14,2-19,4) 104 14,9

(12,3-17,5)
1,1

(0,9-1,4) 0,84 0,359

Ожирение 74 9,1
(7,1-11,1) 61 8,8

(6,7-10,9)
1,0

(0,7-1,4) 0,03 0,866

– Ожирение 1 ст. 41 5,1
(3,6-6,6) 40 5,7

(4,0-7,4)
0,9

(0,6-1,4) 0,22 0,640

– Ожирение 2 ст. 26 3,2
(2,0-4,4) 18 2,6

(1,4-3,8)
1,2

(0,7-2,2) 0,32 0,571

– Ожирение 3 ст. 7 0,9
(0,2-1,6) 3 0,4

(-0,1-0,9)
2,3

(0,6-8,9) 0,51 0,474

Метаболический синдром 11 1,4
(0,6-2,2) 15 2,2

(1,1-3,3)
0,6

(0,3-1,3) 0,97 0,326

Употребление алкоголя 687 84,9
(82,4-87,4) 532 76,4

(73,2-79,6)
1,1

(1,0-1,2) 16,94 <0,0001

– Случайно пьющие 243 30,0
(26,8-33,2) 192 27,6

(24,3-30,9)
1,1

(0,9-1,3) 0,98 0,322

– Умеренно пьющие 282 34,9
(31,6-38,2) 188 27,0

(23,7-30,3)
1,3

(1,1-1,5) 10,36 0,001

– Систематически пьющие 162 20,0
(17,2-22,8) 152 21,8

(18,7-24,9)
0,9

(0,7-1,1) 0,64 0,424
Личностная тревожность - - - - - - -

– Низкая 3 0,4
(-0,03-0,8) 117 16,8

(14,0-19,6)
0,02 

(0,008-0,075) 135,6 <0,0001

– Умеренная 335 41,4
(38,0-44,8) 560 80,5

(77,6-83,4)
0,51  

(0,47-0,56) 235,1 <0,0001

– Высокая 471 58,2
(54,8-61,6) 19 2,7

(1,5-3,9)
21,6  

(13,8-33,8) 522,1 <0,0001

Реактивная тревожность - - - - - - -

– Низкая 40 4,9
(3,4-6,4) 351 50,4

(46,7-54,1)
0,1  

(0,07-0,14) 400,1 <0,0001

– Умеренная 682 84,3  
(81,8-86,8) 330 47,4

(43,7-51,1) 1,8 (1,7-2,0) 229,5 <0,0001

– Высокая 87 10,8  
(8,7-12,9) 15 2,2

(1,1-3,3) 4,9 (2,9-8,4) 33,4 <0,0001

Пристрастие к соленой пище 252 31,1  
(27,9-34,3) 180 25,9  

(22,6-29,2) 1,2 (1,0-1,4) 4,86 0,027

Низкая физическая активность 64 7,9  
(6,0-9,8) 52 7,5  

(5,5-9,5) 1,1 (0,8-1,6) 0,05 0,824
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Распространенность употребления алкоголя на изучае-
мых производствах была достаточно высокой, составляя 
84,9% на ГМЗ и 76,4% на СПЗ. Данные эпидемиологиче-
ских исследований свидетельствуют, что риск развития АГ 
повышается только при систематическом употреблении ал-
коголя (112 г. в неделю или 140 мл в неделю чистого этанола 
у мужчин). Между тем, распространенность систематиче-
ского употребления алкоголя между сравниваемыми пред-
приятиями была статистически незначимой. Из таблицы 
2 следует, что достоверных различий в показателях прева-
лентности злоупотребления поваренной солью, низкой фи-
зической активности, ожирения, метаболического синдрома 
и отягощенной по АГ наследственности не выявлено.

 Анализ данных литературы свидетельствует о существо-
вании экзогенных факторов – производственных вредно-
стей, в том числе ИИ, которые могут быть отнесены к фак-
торам риска развития АГ [6,7,14,18]. В этой связи в качестве 
возможного предиктора АГ рассматривается показатель 
суммарной дозы облучения (СДО).

Так как одномерные сравнения групп в принципе не 
могут реализовать модель совокупного влияния многих 
факторов на развитие АГ, решено прибегнуть к помощи 
многомерных методов. Оценка взаимосвязи АГ и ком-
плекса предикторов проводилась путём построения урав-
нений нелинейной множественной бинарной логистиче-
ской регрессии. Построено две модели - для ГМЗ и СПЗ, 
связывающие распространенность АГ с предикторами за-
болевания. Основной целью использования данного ста-
тистического метода явилось определение вероятности 
АГ в зависимости от наличия и сочетания её предикто-
ров, т.е. ранняя диагностика заболевания.

В программе SPSS 13.0 построены следующие уравнения 
логистической регрессии (модели):

Probгмз - вероятность АГ у рабочих ГМЗ; Probспз - вероят-
ность АГ у рабочих СПЗ; e - экспонента (2,71828); n - на-
следственность (0 или 1); s - СДО (мЗв); с – стаж (лет); m 
- ИМТ (кг/м2); t - уровень личностной тревожности (баллы); 
a - употребление алкоголя (г/нед).

По результатам проведенного множественного пошагово-
го корреляционно-регрессионного анализа выявлено пять 
значимых независимых факторов, влияющих на распро-
страненность АГ: наследственность, СДО (для СПЗ – про-
должительность трудового стажа), ИМТ, ЛТ, употребление 
алкоголя (таблица 3).

Поскольку на СПЗ отсутствует техногенное ИИ, нами 
введен условный показатель СДО для каждого из работни-
ков СПЗ, равный 1 мЗв, что позволило провести расчет ОШ 
АГ для персонала ГМЗ.

Силу связи каждого предиктора с распространенностью 
АГ оценивали по β-коэффициентам. 

При множественном бинарном логистическом анализе 
β-коэффициент - это натуральный логарифм ОШ, в связи с 
чем расчет ОШ для связи предиктора с заболеванием произ-
водили проводя логит-преобразование - экспонента («анти-
логарифм») «β».

В отличие от отношения шансов, рассчитанного с ис-
пользованием стандартной формулы, в данном случае от-
ношение шансов указывает на изменение шанса развития 
заболевания при изменении на одну единицу независимой 
переменной (предиктора). 

Наиболее весомым предиктором АГ на обоих предпри-
ятиях являлась наследственная предрасположенность. Из 
таблицы 3 явствует, что влияние наследственной предрас-
положенности на Pr АГ у рабочих ГМЗ выше суммы осталь-
ных факторов почти в 1,5 раза. Наличие отягощенной по 
АГ наследственности среди персонала ГМЗ увеличивала 
вероятность АГ в 8,6-21,5 раза, СПЗ - в 5,4-15,7 раза. На-
следственный фактор имел одинаковую роль в формирова-
нии АГ на обоих предприятиях, поскольку 95% CL для ОШ 
пересекаются (р>0,05).

Следующим по значимости фактором являлась СДО, роль 
которого среди рабочих ГМЗ была в 5,2 раза менее существен-
на в сравнении с наследственностью. При этом на каждый 
1 мЗв у рабочих ГМЗ шанс наличия АГ увеличивался в 1,5 
раза. Меньшее влияние на распространенность АГ оказывал 
показатель ИМТ: на каждую единицу избыточной массы тела 
(свыше 25 кг/м2) вероятность иметь АГ увеличивалась как на 
ГМЗ, так и на СПЗ в равной степени (в 1,05 раза). 

Следующим по значимости фактором являлась ЛТ, ко-
торая повышала вероятность АГ в 0,54 раза (95% CL 0,48-
0,87) у рабочих ГМЗ и в 0,21 раз (95% CL 0,09-0,45) у ра-
бочих СПЗ на каждый балл шкалы тревожности, начиная 
с нижней границы уровня высокой ЛТ, причем различия 

Таблица 3. Связи предикторов с АГ: бинарная логистическая регрессия 

Предикторы АГ
ГМЗ СПЗ

β-коэф-
фициент ОШ (95% CL) р β-коэф-

фициент ОШ (95% CL) р

Наследственность
(0=нет, 1=да) 2,609 13,58

(8,59-21,45) <0,001 2,221 9,22
(5,43-15,66) <0,001

СДО (мЗв) 0,514 1,51
(1,07-2,12) <0,001 - - -

Продолжительность 
трудового стажа (лет) - - - 0,15 1,01

(0,98-1,05) 0,01

ИМТ (кг/м2) 0,053 1,05
(1,01-1,11) 0,028 0,003 1,0

(0,93-1,09) 0,03

ЛТ (баллы) -0,381 0,54
(0,48-0,87) 0,01 -1,56 0,21

(0,09-0,45) 0,02

Употребление алкоголя 
(г/нед) -0,693 0,51

(0,22-0,91) 0,001 -0,543 0,58
(0,19-0,96) 0,01
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между предприятиями были статистически значимыми, что 
объясняется преобладанием среди рабочих ГМЗ лиц с высо-
ким уровнем ЛТ. 

Вклад употребления алкоголя как предиктора АГ на ГМЗ 
и СПЗ был сопоставим: ОШ составили 0,51 (95% CL 0,22-
0,91) и 0,58 (95% CL 0,19-0,96), соответственно. 

На распространенность АГ влияют множество взаимос-
вязанных факторов. Роль экспонирующего фактора в нашем 
исследовании - влияние факторов ураноопасного произ-
водства, главным образом ИИ, можно уточнить только при 
условии устранения влияния на распространенность АГ 
всех конфаундинг-факторов. Поэтому повышенный грубый 
RR АГ у персонала ГМЗ в сравнении с СПЗ не позволяет 
констатировать истинное повышение распространенности 
заболевания в данной группе. Более точное суждение о пре-
вышении распространенности того или иного заболевания 
возможно лишь на основании оценки стандартизованного 
относительного риска (SRR). Рассчитать SRR можно ис-
пользуя метод стратификации, который позволяет контро-
лировать эффекты конфаундингов.

В нашем исследовании экспонирующим (изучаемым) 
фактором являлась принадлежность субъекта к ГМЗ, а 
конфаундингами - возраст и основные предикторы АГ: на-
следственность, ожирение, употребление алкоголя, уровень 
тревожности (ЛТ и РТ), злоупотребление солью, гиподинамия 
и СДО. Все перечисленные предикторы АГ можно разделить 
на бинарные (наследственность, пристрастие к соленой пище, 
низкая физическая активность, метаболический синдром), ко-
личественные непрерывные (ожирение - ИМТ, употребление 
алкоголя - г/нед) и номинальные порядковые (уровень тревож-
ности). С целью упрощения процедуры стратификации все 
предикторы были приведены к бинарным.

Стратификация и расчёт SRR проводился с использовани-
ем программы Epi-info-2004.

В результате проведенного исследования рассчитан 
SRR АГ, который составил 2,91 (95% CL 2,1-3,8; χ2 =51,5; 
p<0,001). Распространенность АГ у рабочих ГМЗ, даже при 
устранении всех конфаундингов, была в 2,9 раза выше, чем 
у персонала СПЗ.

Необходимо отметить, что SRR АГ был выше «грубого 
RR» (1,8), что свидетельствует о значимом влиянии СДО 
в сочетании с другими вредными факторами производства 
по переработке урановой руды на распространенность АГ. 
SRR измеряет силу связи между воздействием и заболева-
нием: чем сильнее влияние экспонируемого фактора, тем 
выше относительный риск. Поскольку мешающие факторы 
при подборе групп были исключены, имеются все основа-
ния считать, что повышенный SRR в экспонируемой группе 
является доказательством причинности производственных 
факторов в развитии заболевания.

 Выводы. Распространенность АГ среди рабочих основ-
ных производственных цехов ГМЗ составила 23,9% (95% 
CL 21,0 – 26,8). RR АГ в экспонируемой по ИИ группе в 
сравнении с группой СПЗ был избыточным – 1,8 (95% CL 
1,4 – 2,3). Психо-эмоциональное состояние рабочих ГМЗ 
характеризовалось повышенной личностной и реактивной 
тревожностью: RR высокой ЛТ и РТ были избыточными, 
составляя 21,6 (95% CL 13,8 – 33,8; р<0,0001) и 4,9 (95% CL 
2,9 – 8,4; р<0,0001), соответственно. Распространенность 
остальных предикторов АГ - наследственность, ожирение, 
метаболический синдром, злоупотребление алкоголем, при-
страстие к соленой пище, низкая физическая активность 
на сравниваемых предприятиях была сопоставима (RR≈1). 

Наиболее весомыми факторами риска АГ у рабочих ГМЗ 
являлась отягощенная наследственность (ОШ 13,6; 95% CL 
8,6 – 21,5; р<0,0001). Следующими по значимости фактора-
ми риска были СДО (ОШ 1,5; 95% CL 1,1 – 2,2; р<0,0001 ) и 
ИМТ (ОШ 1,1; 95% CL 1,0 – 1,1; р=0,03). Вклад употребле-
ния алкоголя и личностной тревожности как предикторов 
АГ был сопоставим (ОШ≈0,53). Рассчитанный нами SRR 
АГ ГМЗ vs СПЗ составил 2,91 (95 % CL 2,1-3,8; χ2 = 51,5; 
р< 0,001), т.е. риск болеть АГ у рабочих ГМЗ был в 2,9 раза 
выше, чем у рабочих СПЗ, при условии нивелирования ос-
новных предикторов заболевания.
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SUMMARY

ARTERIAL HYPERTENSION AMONG WORKERS OF 
A URANIUM PROCESSING ENTERPRISE OF THE RE-
PUBLIC OF KAZAKHSTAN: PREVALENCE, RELATIVE 
RISKS AND PREDICTORS OF THE DEVELOPMENT
 
Bekenova F., Tkachev V., Baidurin S., Blyalova D., 
Akhmetzhanova Sh.

NJSC “Astana medical university”, Nur-Sultan, Kazakhstan.

  The aim of this study was to establish the prevalence, rela-
tive risks, and predictive factors of the development of arterial 
hypertension (AH) in workers of a uranium processing enter-
prise (UPE).

 An open cross-sectional comparative study of 809 UPE 
workers was conducted. The compared them to the 696 workers 
of the bearing plant, located at a distance of 10 km from UPE. 
Stratification was performed and odds ratios (OR), gross (RR) 
and standardized relative (SRR) risks of hypertension were cal-
culated. Our results revealed a high prevalence of hypertension 
among UPE workers (24.8%), as well as greater risk of devel-

opment of hypertension among workers of UPE in comparison 
to the personnel of the non-uranium enterprise: RR=2.4 and 
SRR=2.9. The most significant predictors of hypertension were 
burdened heredity (OR = 13.6), total radiation dose (OR=1.5), 
overweight (OR=1.1), high anxiety (OR=0.5) and systematic 
use of alcohol (OR=0.5). 

Thus, among workers chronically exposed to radiation tox-
icity, high prevalence of hypertension, excessive RR and SRR 
of developing hypertension and the presence of risk factors for 
hypertension were established.

Keywords: arterial hypertension, a uranium processing enter-
prise, prevalence, relative risks.

 
РЕЗЮМЕ

АРТЕРИАЛЬНАЯ ГИПЕРТЕНЗИЯ У РАБОЧИХ УРА-
НОПЕРЕРАБАТЫВАЮЩЕГО ПРЕДПРИЯТИЯ КА-
ЗАХСТАНА: РАСПРОСТРАНЕННОСТЬ, ОТНОСИ-
ТЕЛЬНЫЕ РИСКИ И ПРЕДИКТОРЫ РАЗВИТИЯ 
 
Бекенова Ф.К., Ткачев В.А., Байдурин С.А., 
Блялова Д.Б., Ахметжанова Ш.К.

НАО «Медицинский Университет Астана», Нур-Султан, 
Казахстан

Целью исследования явилось изучение распро-
страненности, относительных рисков и предикто-
ров развития артериальной гипертензии (АГ) у рабо-
чих ураноперерабатывающего предприятия (УПП).  
Проведено открытое кросс-секционное сравнительное ис-
следование 809 рабочих УПП. Группу сравнения состави-
ли 696 рабочих подшипникового завода, расположенного 
на расстоянии 10 км от УПП. Проведены стратификация и 
расчет отношения шансов (ОШ), грубых (RR) и стандарти-
зованных относительных (SRR) рисков АГ. Результаты ис-
следования выявили высокую распространенность (24,8%) 
АГ, а также большие риски развития АГ среди рабочих УПП 
в сравнении с персоналом неураноопасного производства: 
RR=2,4 и SRR=2,9. Наиболее весомыми предикторами АГ 
являлись отягощенная по АГ наследственность (ОШ= 13,6), 
суммарная доза облучения (ОШ=1,5), избыточная масса 
тела (ОШ=1,1), высокий уровень тревожности (ОШ=0,5), 
систематическое употребление алкоголя (ОШ=0,5). 
 Таким образом, среди рабочих, подвергающихся длитель-
ному радиационно-токсическому воздействию, выявлены 
высокая распространенность АГ, избыточные RR и SRR и 
значимые предикторы АГ.

reziume

arteriuli hipertenzia yazaxeTis uranis gada-
mamuSavebeli sawarmos muSebSi: gavrceleba, Se-
darebiTi riskebi da ganviTarebis prediqtorebi

f. bekenova, v.tkaCovi, s.baidurini, d.blialova, 
S. axmetJanova

astanas samedicino universiteti, nur-sultani,  
yazaxeTi

kvlevis mizans warmoadgenda arteriuli hi-
pertenziis gavrcelebis SedarebiTi riskebis 
da ganviTarebis prediqtorebis Seswavla uran-
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gadamamuSavebeli sawarmos muSebSi. Catarda 
Ria kros-seqciuri SedarebiTi kvleva 809 uran-
gadamamuSavebeli sawarmos (ugs) muSebSi. sakon-
trolo jgufi Seadgina gorgolaWebis qarxnis 
696 muSam. Catarda arteriuli hipertenziis (ah) 
SefardebiTi albaTobis (Sa), uxeSi da stan-
dartizirebuli riskebis  (sr) stratifikacia da 
gaangariSeba. kvlevis Sedegebma gamoavlina ah-is 

gavrcelebis maRali maCvenebeli (24,8%) da misi 
ganviTarebis maRali riskebi ugs muSebs Soris 
gorgolaWebis qarxnis personalTan SedarebiT. 
ah-is mniSvnelovan prediqtorebs warmoadgens 
memkvidreobiTi hipertenzia (Sa=13,6), dasxivebis 
jamuri doza (Sa=1,5), sxeulis Warbi wona (Sa=1,1), 
SfoTvis maRaloi done da alkoholis mudmivi 
moxmareba (Sa=0,5). K

* * *


