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K CBEJEHHIO ABTOPOB!
[Tpu HampaBiIeHUH CTaThU B PEJAKIMIO HEOOXOAMMO COOIONATh CIIEAYIOIIUE MTPaBUIIa;

1. CraTbs 1omKkHa OBITH IPEJCTABICHA B IBYX SK3EMIUIPAX, HA PYCCKOM MJIM AHIIMHCKOM SI3bI-
Kax, HareyaTaHHas Yepe3 MoJITOpa HHTEPBasia Ha 0HOI CTOPOHE CTAHAAPTHOIO JIMCTA ¢ IMPUHOM
JIEBOTO MOJIsI B TP caHTHMeTpa. Mcrmonp3yemblil KOMITBIOTEPHBIH WPUQT I TEKCTa Ha PYCCKOM U
aHTmiickoM si3pikax - Times New Roman (Kupuiiauma), s TeKCTa Ha TPY3WHCKOM SI3BIKE CIIEAYET
ucrons3oBath AcadNusx. Pazmep mpudra - 12. K pykonucu, HarieyaraHHON Ha KOMIIBIOTEPE, TOJDKEH
ob1Th ipuitosker CD co craTbeit.

2. Pa3mep craTbu 107KEH OBITH HE MEHEE IeCATH U He OoJiee 1BaALATH CTPAHUI] MALIMHOIINCH,
BKJIIOYAs yKa3aTelb JINTepaTyphl H pe3ioMe Ha aHTIIMICKOM, PyCCKOM U TPY3MHCKOM SI3bIKaX.

3. B crarbe 10omKHBI OBITH OCBELICHBI aKTYaJIbHOCTh IAHHOTO MaTepraa, METOAbI U PE3YJIbTaThl
UCCIIEIOBAHUS U UX 00CYyKACHHE.

IIpu nmpencTaBneHny B re4aTh HAYIHBIX IKCIIEPUMEHTATLHBIX pab0T aBTOPHI IOJIKHBI YKa3bIBaTh
BUJ U KOJIUYECTBO SKCIIEPUMEHTAIBHBIX KUBOTHBIX, IPUMEHSIBIIMECS METOABI 00€30011BaHUs H
YCBIJICHHUS (B XOJ€ OCTPBIX OIIBITOB).

4. K crarpe IOMKHBI OBITH MPHIIOKEHBI KPATKOE (HA MOJICTPAHMUIIBI) PE3IOME Ha aHTIINHCKOM,
PYCCKOM U Ipy3UHCKOM $I3bIKaX (BKJIIOUAIOIIEe CIEAYIONINE Pa3ieibl: IeJb UCCIEIOBAHNS, MaTepral u
METOJIbI, PE3yJIBTAThl M 3aKIIFOYCHUE) U CITUCOK KITFoUeBbIX ciioB (key words).

5. Tabnmuip! HEOOXOIUMO MIPEACTABISTE B ITe4aTHOH popme. DoTokonnu He TpuHUMaroTcs. Bee
nu(ppoBbIe, UTOTOBbIE U MPOLEHTHBIE JAHHbIE B TA0JHIAX J0JKHBI COOTBETCTBOBATh TAKOBBIM B
TeKcTe cTaThbu. Tabnuibl U rpad)uKu TOJKHBI OBITH 03araBeHbI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300pakeHUH. PUCYHKH, 9epPTEXH 1 AUAarpaMMBbI CIIEAyeT 03aIIaBUTh, IPOHYMEPOBATh M BCTABUTH B
COOTBeTCTBYMOIIEE MecTo TekcTa B tiff hopmare.

B noanucsx k MukpodoTtorpadusM ciienyeT yKasblBaTh CTEIICHb YBEIMUYESHUS YePEe3 OKYIISP HIIH
00BEKTHB U METOJI OKPACKH MIJIM UMIIPETHAIINN CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHnn crareid B xypHanm MHI mpocum aBTOpOB cobmronars
HpaBUIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSIX K PYKONHUCSM, IPEACTABISIEMBIM B OMOMEIUIIMHCKHUE
JKypHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMUTETOM PEIAKTOPOB MEAMIMHCKUX JKYpHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B xoHIIe Ka)X10l OpUTMHAIBHON CTaThy NpUBOAUTCS Onbimnorpaduueckuii cnucok. B cnimcok naurepa-
TYpPBI BKJIIFOUAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKM B TeKcTe. CIHCOK COCTaBIIsIeTCs B
andaBuTHOM MOpsAAKe U HymMepyeTcs. JlutepaTypHblii HCTOYHMK NPUBOAUTCS Ha sI3bIKE OpUruMHana. B
CIMCKE JINTEPATyPhl CHavYajIa IPUBOISTCS PaOOThI, HAIIMCAHHBIE 3HAKAMU TPY3MHCKOTO andaBuTa, 3aTeM
Kupuuien u naruauneil. CChUIKM Ha IUTUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIAPaTHBIX
CKOOKax B BU/IC HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOW padoThI B CITUCKE TUTEpaTypbl. bospmmn-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 MOCTCAHNUE S5-7 JIET.

9. ns momydeHHs MpaBa Ha MyONHMKALMIO CTaThs OJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEKJICHUS BU3Y U COIPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAalledaTaHHbIC Ha OJIaHKe
Y 3aBEPEHHBIE MOJIHCHIO U NIEYaThIO.

10. B koHIe cTaThU NOJKHBI OBITH MOAMHCH BCEX aBTOPOB, MOJHOCTBIO MPUBEACHBI UX
(amuIMM, UIMEHAa U OTYECTBA, YKa3aHbl CIIyKeOHBIN M JOMAIIHUI HOMEpa TeJIe(OHOB U agpeca MM
uHble KoopAuHaThl. KonmuuecTBo aBTOPOB (COABTOPOB) HE TOJHKHO MPEBBILIATH IISITH YEJIOBEK.

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCIPaBIsTh cTarbi. Koppekrypa aBropam
HE BBICBUIAETCS, BCS paboTa U CBEpKa IPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HemomycTMO HampaBlieHHE B PEJAKIINIO paldOoT, MPEACTABICHHBIX K TeYaTH B WHBIX
M3aTeNbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3AHUSX.

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

Please note, materials submitted to the Editorial Office Staff are supposed to meet the following requirements:

1. Articles must be provided with a double copy, in English or Russian languages and typed or compu-
ter-printed on a single side of standard typing paper, with the left margin of 3 centimeters width, and 1.5 spacing
between the lines, typeface - Times New Roman (Cyrillic), print size - 12 (referring to Georgian and Russian
materials). With computer-printed texts please enclose a CD carrying the same file titled with Latin symbols.

2. Size of the article, including index and resume in English, Russian and Georgian languages must
be at least 10 pages and not exceed the limit of 20 pages of typed or computer-printed text.

3. Submitted material must include a coverage of a topical subject, research methods, results,
and review.

Authors of the scientific-research works must indicate the number of experimental biological spe-
cies drawn in, list the employed methods of anesthetization and soporific means used during acute tests.

4. Articles must have a short (half page) abstract in English, Russian and Georgian (including the
following sections: aim of study, material and methods, results and conclusions) and a list of key words.

5. Tables must be presented in an original typed or computer-printed form, instead of a photocopied
version. Numbers, totals, percentile data on the tables must coincide with those in the texts of the
articles. Tables and graphs must be headed.

6. Photographs are required to be contrasted and must be submitted with doubles. Please number
each photograph with a pencil on its back, indicate author’s name, title of the article (short version), and
mark out its top and bottom parts. Drawings must be accurate, drafts and diagrams drawn in Indian ink (or
black ink). Photocopies of the X-ray photographs must be presented in a positive image in tiff format.

Accurately numbered subtitles for each illustration must be listed on a separate sheet of paper. In
the subtitles for the microphotographs please indicate the ocular and objective lens magnification power,
method of coloring or impregnation of the microscopic sections (preparations).

7. Please indicate last names, first and middle initials of the native authors, present names and initials
of the foreign authors in the transcription of the original language, enclose in parenthesis corresponding
number under which the author is listed in the reference materials.

8. Please follow guidance offered to authors by The International Committee of Medical Journal
Editors guidance in its Uniform Requirements for Manuscripts Submitted to Biomedical Journals publica-
tion available online at: http://www.nlm.nih.gov/bsd/uniform_requirements.html
http://www.icmje.org/urm_full.pdf
In GMN style for each work cited in the text, a bibliographic reference is given, and this is located at the end
of the article under the title “References”. All references cited in the text must be listed. The list of refer-
ences should be arranged alphabetically and then numbered. References are numbered in the text [numbers
in square brackets] and in the reference list and numbers are repeated throughout the text as needed. The
bibliographic description is given in the language of publication (citations in Georgian script are followed
by Cyrillic and Latin).

9. To obtain the rights of publication articles must be accompanied by a visa from the project in-
structor or the establishment, where the work has been performed, and a reference letter, both written or
typed on a special signed form, certified by a stamp or a seal.

10. Articles must be signed by all of the authors at the end, and they must be provided with a list of full
names, office and home phone numbers and addresses or other non-office locations where the authors could be
reached. The number of the authors (co-authors) must not exceed the limit of 5 people.

11. Editorial Staff reserves the rights to cut down in size and correct the articles. Proof-sheets are
not sent out to the authors. The entire editorial and collation work is performed according to the author’s
original text.

12. Sending in the works that have already been assigned to the press by other Editorial Staffs or
have been printed by other publishers is not permissible.

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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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 1IIA-B
- IVst. (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 IIIA-B st. of chronic arterial
deficiency (CAD), the contralateral lower limb - IIA-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%).
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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.



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 IIIA-B - IVst. (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-
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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

'Venher I., *Kolotylo O., 'Kostiv S.,
"Herasymiuk N., Rusak O.

'I. Horbachevskiy Ternopil National Medical University, *HSEI
«Bukovinian State Medical Universityy, 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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KOBUHCKUIL 20CYOapCMBEeHHbI MeOUYUHCKULL  YHUBEPCUMEN,
Yepnosywl, Yrxpauna

HexoTtopsie BOIPOCH! XUPypPTrUYEeCcKOif TAKTUKH, B YaCTHOCTH,
BBIOOp 00BeMa 1 30HBI IEPBUYHOM PEKOHCTPYKIUH MPH OKKITIO-
3HOHHO-CTEHOTHIECKOM ITOPAKEHUHU HKCTPAaKpaHHATBHBIX apTe-
pHif ¥ a0pTO-TIOAB3IO0IIHO-OEIPEHHOTO CETMEHTa B YCIOBHAX
BBICOKOTO PHCKa Pa3BUTHUS pernepdy3nOHHO-PEOKCUTEHAINOH-
HOTO CHHJIPOMa MO ceif IeHb OCTAIOTCSI HEePEIICHHBIMH.

Lens nccinenoBanus - yIydIIUTh PE3yIbTaThl XUPYPTrHIECKO-
TO JIEUCHUS] COYETAHHOTO OKKIIO3MOHHO-CTEHOTHYECKOTO MO-
paXXeHHsI SKCTPAKPaHUATBHBIX apTePUil U a0PTO-TIOB3IO0IIHO-
OeZIpeHHOTO CETMEHTa B YCIIOBHSX BBICOKOTO PHCKA Pa3BHUTHS
pernepdy3HOHHO-PEOKCUTEHAIIMOHHBIX OCIOKHEHHH.

OO6cnenoBano 58 MaIMEHTOB C COYETAHHBIM aTEPOCKIIEPO-
THYECKUM IOPAaKEHWEM SKCTPAKPAHHATBHBIX apTepHi W aop-
TO-TIOAB3/J0IIHO-0EAPEHHOTO  cerMeHTa. Jlmi AMarHOCTHKH
XapakTepa MOpaKeHHs apTepUaIbHOTO pycia M 0COOCHHOCTEH
TEMOAMHAMHYIECKUX HapYIICHUH TMPUMEHSIIH YIBTPa3BYKOBYIO
JonrIeporpaduio, IyMIEKCHOe CKaHUPOBAHUE, PEeHTICHOKOH-
TpacTHylo IdpoByio anrmorpaduio. B cucreme mpenomepa-
IIOHHOH TTOATOTOBKH IPUMEHEH IPEIOKEHHBIH KOMILIEKC
MEPONPHATHH JIs1 TPOGHUIAKTHKA Pa3BUTHS pernepdy3noHHO-
PEOKCHUTEHAIIMOHHBIX OCTIOKHEHHH.

Pemenne ouyepenHOCTH BOCCTAHOBMUTENbHBIX ONepaluii Ha
OpaxuonearbHbIX apTEPUAX H A0PTO-TIOIB3AOIIHO-0EIPEHHOM
cerMeHTe 0a3upoBaTOCh HAa AaHANIN3E JTOKAIM3AIHN OKKITIO3HOH-
HOTO TIporiecca B 000MX apTepHabHBIX OacceifHax, NX TeMOAN-
HaMHYECKON XapaKTePUCTHKE, CTEIIEHH HIIEMHUHU U TOIICPAaHTHO-
CTH TOJIOBHOTO MO3Ta K HIIIEMHH.

B cBM3u c pacnmpocTpaHEHHBIM OKKIIO3MOHHO-CTEHOTHYE-
CKUM TTOPAKEHUEM 3KCTPAKPAHHAIBHBIX apTepHil B COYCTAHUN
CO CTEHOTHYECKUM TPOIECCOM KOHTpAlaTepalbHOW BHYTPEH-
Hel COHHOM apTepuu B CTaJUU OTHOCUTEIHLHOW KOMIIEHCAIMU
MO3TOBOTO KPOBOOOpamieHus 7 ManueHTaM MpOBEAEHBI onepa-
THUBHBIC BMEIIATENBCTBA Ha cocynax men. Crycrs 4-6 nHei mo-
ClIe TIePBOTO XUPYPTHIECKOTO BMEIIATEIhCTBA OCYIIECTBICHA
PeBaCKyIApH3aIHNs A0PTO-TIOAB3O0ITHO-0EAPEHHOTO CErMEHTa.

51 mammeHTy MPOBEAEHO OJHOMOMEHTHOE XHPYpPTHUecKoe
BMEIIATEIECTBO HA AKCTPAKPAHMATIBHBIX apTepusiX W aopTo-
MO/IB3/IOLTHO-0EIPEHHOM OacceliHe.

AHanmu3 pes3ynsTaToB OINEepanyii PeBACKYISIPHU3AIMI TOKA3al,
YTO K BBIOOPY TAaKTHKU XHUPYPTUUECKOTO JICUCHUS MYITBTH(OKAIb-
HOTO aTepOCKJIEPOTHIECKOTO MOPAXKEHHS apTepHabHBIX Oaccei-
HOB CIIeZTyeT IPUMEHSATh AU (epeHIIMPOBAHHBIH ITOIXOI.

PeBackynspuzanmio 00OMX apTepHaibHBIX OacceiHOB He-
00XOAMMO TPOBOAUTE MOATAIHO: MEPBBIH 3TAIl - PEKOHCTPYK-



TUBHAsI OIepalus Ha 3KCTPAaKpPaHHAJIbHBIX apTepusix, BTOPOH
9Tal - cinycTs 4-6 CyTOK IOCiIe NEPBOro0 XUPYPruueckoro BMe-
IIATEIbCTBA — PEBACKY/IAPU3LHUS a0PTO-MOB3AOIIHO-0eapeH-
HOI apTepualIbHOM 30HBI WM 000HMX apTepHabHBIX OacceifHOB
OJITHOMOMEHTHO.
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ANTIBACTERIAL THERAPY FOR PURULENT-SEPTIC COMPLICATIONS IN PATIENTS
WITH COMBAT RELATED PENETRATING CRANIOCEREBRAL GUNSHOT WOUNDS

ISirko A., 'Yovenko L., 'Zhyliuk V., 2Mosentsev M., *Pilipenko G.

IState Establishment, Dnipropetrovsk Medical Academy, Ministry of Healthcare of Ukraine;
’Public 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 gevery 6-8 h) is prescribed as initial empiric antibiotic therapy

10

(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. 4. 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 4. 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 4. 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

Infection location
Microorganism CSF Wound infection Respii‘:‘; tc(igz’;raCt Ul?:; ?t]i(t)l;la“ 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
© GMN 11



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 4. baumannii [5].

The incidence of 4. 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 4. 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].
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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 4. 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

Sensitivity to antibiotics
Microorganism rinary tract
& CSF Wound infection Respiratory tract infection v nary
infection
Cefoperazone/sul-
M . listin, Ti li fi -
Acinetobacter baumannii ba‘ctam, . eropenem, Tobramycin Colistin, Tigecycline, Cefopera -
Tigecycline, Tobra- zone/sulbactam
mycin
Amikacin, Piperacil- Amikacin, Cefoperazone/sglb.ac-
. . . . . tam, Meropenem, Gentamicin,
Klebsiella pneumoniae lin/tazobactam, Tige- Tobramycin . . . -
. Tobramycin, Trimethoprim/sul-
cycline, meropenem . .
famethoxazole, Ciprofloxacin
- Gentamicin, Amikacin,
o . Meropenem, cefoperazone/sul-
Escherichia coli Meropenem, Tobramy- . -
. . . bactam, Ceftriaxone
- cin, Ciprofloxacin
Cefoperazone/sul-
. - bactam, Gentamicin, | Cefoperazone, cefoperazone/sul-
Pseudomonas aerugi- L . .
nosa Amikacin, Merope- bactam, Tigecycline, Tobramy- -
nem, Ciprofloxacin, cin, Colistin, Levomycetin
Colistin, Ceftazidime
- . Tt. 1.
Staphylococcus aureus Vancomycin, Jeecychine, -
Gentamicin
Levofl i
Staphylococcus epider- _-evotloxacin,
. Tigecycline, Trim- - -
midis .
ethoprim
- Levofl in, Ti li
Staphylococcus haemo- evotioxacin, 1gecyciine,
; Cefoperazone/sulbactam, -
Iyticus . .
Clindamycin
Enterobacter agglom- Amikacin, Merope- Tigecycline, Meropenem i
erans nem
Linezolid, Vanco-
; Imi listi fi -
Enterococeus faecalis mycin mipenem, Colistin, Ce opera )
zone/sulbactam, Tobramycin
Enterococcus faecium - Amphotericin B, Caspofungin -
. Fluconazole,
Candida - - ueonaz
Voriconazole

Post-traumatic meningoencephalitis caused by S. epidermidis
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).

© GMN

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

ABT
Targeted,
.. Targeted, ini- modified for | Targeted, modified
Empiric de-esca- tial (accordin; the 1% time for the 2™ time
Empiric in escalation mode lation modified . g . . . Microorganism
. . to inoculation | (according to | (according to in-
De-escalation (when there is no . . .
culture growth) results) inoculation oculation results)
g Etiotropic-1 results) Etiotropic-2
Etiotropic-2
Ceftriaxone/
sulbactam,
Colomycin,
Piperacillin/ . . . . Acinetobacter
tazobactam, Tigecycline +Tigecycline, etc. ..
f y baumannii
Cefoperazone/sul- | Cefoperazone
bactam, sulbactam,
Vancomycin-me- Tigecycline,
ropenem, Biseptol,
Ti - - . . . ] -
; lenam-vancommy- Tigecycline Gentamicin Klebszelh.l pret
cin, Vancomycin-ti- moniae
Meropenem-+metronidazole ge.cyclit.le, Tige(.:y- Meropenem (2) Escherichia coli
3) cline-piperacillin/

Meropenem-vancomycin (6) | tazobactam-linezol- Tigecycline Chloramphenicol P seudqnonas
Meropenem-colimycine (1) | id, Tigecycline-line- aeruginosa
Meropenem-ornidazole (1) zolid-colomycin, . Staphylococcus

. . . . Vancomycin
Meropenem-cefosulbin Linezolid-colomycin aureus
Cefoperazone/sulbactam- Tigecycline,
ertapenem, Levofloxacin-vanco- Bisentol
Tienam-ornizol mycin 15eptol, yanco— Tigecycline S. epidermidis
mycin
Tigecycline S. haemolyticus
2
Enterobacter
agglomerans
Vancomycin Linezolid Escherlc.hla
faecalis
Escherichia
faecium
Fluconazole Candida
ABT for severe PSCs of PCGWs is effective when thoroughly Conclusions.

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.
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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
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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

ISirko A., 'Yovenko 1., 'Zhyliuk V.,
Mosentsev M., 2Pilipenko G.

IState Establishment, Dnipropetrovsk Medical Academy, Min-
istry of Healthcare of Ukraine; *Public 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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PE3IOME

AHTUBAKTEPUAJIbHASI TEPAIIUMS THOMHO-CENTUYECKHAX OCJIOKHEHMI Y ITAIIMUEHTOB
C BOEBbBIMHU OIHECTPEJIbHBIMU NPOHUKAKOINWUMHA YEPEITHO-MO3I'OBBIMU PAHEHUSIMUA

ICupxo A.T'., "Mosenko U.A., '"Kumok B.H., 2Mocennes H.®., Muaunenxo I.C.

"Tocyoapcmeentioe yupesxcoenue «/Inenponemposckas meduyunckas akademus MO3 Yrpaunoly; >Kommynansnoe yupescoenue
«/{nenponempogckasn obracmuas kKaunudeckas oonvnuya um. U.HU. Meunuxosay, Yxpauna

Lenb uccnenoBanus - aHanu3 Bo30yauTeaed HHPESKIUA 1 UX
YYBCTBUTCJIbHOCTH K aHTH6aKTepI/IaHbHOﬁ TCparu y nauueH-
TOB C 60€BbIMI/I OrHECTPCIIbHBIMU TPOHUKAIOIIUMU YEPEITHO-
MO3rOBBIMH PaHEHMSIMH; pa3paboTKa PEKOMEHIALMH MO Jeue-
HHIO TOCTTPABMATHYECKOI0 MEHHHTOYHIIE(DaTUTA.

IIpoBeseH NpOCNEKTUBHBIN aHAINU3 PE3yJbTaToOB 00CIEa0-
BaHMs U JiedyeHus 121 nanuenTta ¢ 60eBbIMH MPOHUKAIOUIUMU
YEPCIHO-MO3TOBbIMH PAHCHUSIMU. nOCTpa}laBUjl/le NOCTYyIIHU-
i B JIHENpOneTpoBCKY OOJIACTHYIO KIMHUYECKYIO O00JIb-
Huny uMm. .M. Meunukosa B nepuon ¢ 25 mas 2014 r. no
31 nexabps 2017 r. BHyTpuuepenHble THOHHO-CENTHYECKNE
OCJIOKHEHU BbIABIEHBl Y 14 (11,6%) paHEeHHBIX: U30JUPO-
BaHHBI MCHHHTO9HIIEDATUT - 8 cilyyaeB, MCHUHTOdHIIC(a-
JIUT B COYECTAHUU C BECHTPHUKYJIHUTOM — 3 ciydasi, MCHUHIO-
9HIIe(ATUT B COYCTAHUU C BEHTPUKYJIUTOM U CYOIypasnbHOM
IMIHEMOW — 2 cilydas, MHOXXECTBEHHOE abcleanpoBaHHe

BEIIECTBA FOJIOBHOTO Mo3ra — 1 ciyy4aii. Mudekuun y nanues-
TOB C 60eBbIMH YEPECIMHO-MO3I'OBbIMU PAHCHUSIMU B OOJIBIITNH-
CTBE CJIydYaeB ClIe[yeT paccMaTpuBaTh KaK HO30KOMHAJbHBIC,
CBSI3aHHBIXEC MEAULMHCKUMHU NPOLEIYypPaMU U YCTPOUCTBAMHU.
Tepanus antTubuoTukamu mneporo Bbioopa (ACCESS) B
OOJIBIIMHCTBE CllydaeB oOKazajach Hed(QPEKTHBHOM, 4acTo
BO3HHMKaJa HEOOXOIUMOCTh Ha3HAYCHMs aHTHOAKTepHasb-
HBIX [PENapaToB MIMPOKOTO CIEKTpa JIEHCTBUSA, B TOM YUCIE
aHTHOMOTHKOB BTOporo Beioopa (WATCH) u mpemnapatos pe-
3epBa (RESERVE) no knaccugpukanun BO3. B pesynsrate
MPOBEJICHHOI'O MCCIIEOBAHUS JJOKAa3aHO IPEUMYIIECTBO HC-
MOJIb30BAaHUSI CTAPTOBOM AMIIMPUYECKON J€ICKAIALMOHHON
aHTUOAKTepUaJbHOW Tepanuu IpernapaTaMyd MaKCHUMaJbHO
IIMPOKOTO CHEKTpa JeHCTBUS B peKUME KOMOWHUPOBAHHOM
TEpAINUU IrpaM-I10JIOKUTEIIbHBIX U I'PaM-OTPULATCIIbHBIX ad-
POOHBIX U aHaYPOOHBIX BO3OyIUTENCH HHPEKIHIA.

A9boydy

ho® Jmgsb-lg3Bognmo godmymgdgdol 56GH0dsdBgmoygao mg@ados 3530963 gddo Ladb@dmam 3g3benbsldmano
33k meo  Jogrs-Bg0bol Mogmdgdbom

Ls.b0@3m, '0.0m396 3m, 139000930, 26.90 1963930, 2y-30800 396 g™

obgandfogm ©sfglgdgmgds 9305060l xobosoigol Lsdobolid®ml ©bg3Mmm3gBmmgligol LsdgooEobm ogo@gdos™
%0. 39hbogmgols Lsh. ©bg3@M3gB@Mmglizol bomandm gamobogymo Lssgsdgmam, 93@s06s

3gerggol  dobobl  (o@dmowygbos  0bggdizogdols
3°dm3( 393900 s om0 sb@0dsJBgHoygmo mg@adools
d0dodm JAdbmdgemdols sbogobo @obsMogn 9oy gd-
Jo 393bebslBmao aoddmao  Jogs-Ggobols k@ogrm-
bg9b0m, M9303960s30900L gdndaggds BMogdol Jgdco-
3mdo dgbobymgbiggnomo@ols d39@bsgmbdols momdsby.

3oobognobgdygmos 121 Ladb@dmam  39¢3berbslidm-
@0 godkmeo  Joas-Bgobol  dMogmdgdbom  ©sbode-
mgo@ols d39@bognmads 0. dghbogmgol Lobgenmdols
©bg30mm39BHmglLgol Lomardm genobogyg@o Lasgswdym-
x}mTo, 2014 Faool 25 dsobogwsb 2017 (enol 31 wg-

3990059y, osdoamols  hod Jmgsb-Lgd@oggdo  aom-
0 gdgdo  godmygmobes 14 (11,6%)  @od@oenls:

0bm@odgdygeo dgbobymgbiggomodo — 8 dgdmbggge,
396062m96(39850B0 396 @0gmoGmsb  ghHmo — 3
‘dgdobggge, dgbobamgbzgnomo@o ggb@mognmo@msb ©s
bygdeyg@omygd gd30gdsbmseb gomsw — 2 dgdmbgggs, mo-
3oL B30bols bogmoggdols IMsgarmbdomo Sol(3gL0Mgds
— 1 9gdmbggge.

16

0699J(309%0  @sbsMoagdymgddo  Lod@dmarm  (39-
@babsldmao  Joas-Bgobols  k@ogmdgdbom  9dg@Bgl
Ygdonbgggeodo 9bps gobgobomm, Gmam®E bobemgm-
dosgny@o, GEdmgdo3  ©sgogdoMgdygmos  bsdgoozobm

30M(3909090Ls s dmfymdogmdgdmsb.  mg@msdos
3oMggaoo  dgdhggol  ob@Godom@Bozgdom  (ACCESS)
93909b  gdmnbgggedo @  0gm  g89JAHYH0, bodow

5930 gdgero bpgdmes dm]dgogdol godomm 13g@®ol
dJmbg SbB0ods B g 3Mg3sMo@gool sbodgbs, dom
Yo@ol, Omdengdo gobgznmgbgds dgmdg dg@dbggols sb-
H0o0mB0ggol (WATCH) ©s @gbgmgol 3Gg30ms@ 9ol

(RESERVE), dbmgeom  xsbpsigol  m@asbobszools
30ob0go ool  msbobds@.  hggbgdsTos  Lal@o®@Em

9930090 ©gglgomszogdo  SbGodsdBg@ogmo  mgde-
300l godmygbgds  dmJdgogdol  doJlodsgry@o  BoMmmm
139dB®ol  3Mmg3s@sBgdom, Y3o@sBgbsw, gmddobodg-
b0 mgAs300l gg0ddo Logo@ayom  y@sd-0o©gdomo
©5 2053-95MYMBoMo  59HMIYEn0 s SbsgHMdyamo  0b-
99J30go0l 25333939001 dods@ngengdoo.



GEORGIAN MEDICAL NEWS
No 9 (294) 2019

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, Thilisi, Georgia

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 lashvili 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
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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 (WO01), 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.
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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 fajor comphcatl(.)n. and/or lasting
morbidity
Patients results (n=119) 87 29 3
Let’s mention that this patient was one of the five overweight 3 elastic nails - 4mm diameter - additional third nail was inserted
patients. Second patient’s weight was 55kg, third patient‘s weight- from lateral side for correction of varus defformation of femur. All
ed - 61 kg, fourth patient‘s weight - 56 kg and the fifth patient‘s four patients had type A3 fractures. For all 4 overweight patients
weight - 58 kg. For three patients also two 4 mm diameter elastic the results were excellent. Below are shown pre-op. and post-op.
nails were used and for fifth patient (with weight - 58 kg) was used x-Ray’s of some of the these owerweight children.

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

(patient s weight is 61 kg)

Acg Tm: 11 1553‘5‘64

Pic. 7-8. Patient#2. X-rays of 14 years boy with femoral shaft transverse firacture (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
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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, Thilisi, 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.

PE3IOME

OCJIO)KHEHUSI JIEYEHUSI THUTAHOBBIMHU JJIA-
CTUYHBIMU UHTPAMEAYJIJISSPHBIMU CTEPKHSI-
MU NEPEJIOMOB BEJIPEHHOM KOCTH VY JIETEM

Bamxemnaze I.'T., bepyamsuiu 3.I., baxxkenunze JL.I.,
Suminnkuii M.I.

Meouyuncruil ynusepcumem um. /1. Teunouanu, Tounucu, I py3us

Jleuenue nepenomoB OeIpeHHON KOCTH y HeTeil mo cei
JIeHb SIBJSIETCS aKTyaJbHOM MpoOJIeMoil coBpeMeHHOIl TpaBs-
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MaTOJIOTMM BBMJly MHOXECTBA II0CICONEPALMOHHBIX OC-
J0)kHEeHU. OCTEOCHHTE3 THUTAHOBBIM HHTPaMEIYJIAPHBIM
crepkaeM (TEN) sBisieTcss Hanbosiee momyIsipHBIM METOIOM
JIeueHus IepesioMoB auadusa y IeTeid, oHaKo 4acTo oTMeva-
eTCsl PSIJI OCIIOKHEHUH.

B crarbe mpoaHamm3upoBaHbl pe3ynbTaThl jeueHus 119
MAIMeHTOB B Bo3pacte 2-15 jeT ¢ mepenoMaMu OeApeHHOM
KOCTH, KOTOPBIM IPOBEICHO OINEpPaTUBHOE JEYEHHE METOAO0M
TEN. CoracHo ouenke ®nunHa 87 (73%) nmauueHToB UMeEIH
IPEBOCXOIHBIN pe3ynbrat, 29 (24%) - yIOBIETBOPUTEIBHBIHN U 3
(3%) - noxo0ii. Y ManueHToB C yIOBIETBOPUTEILHBIM U INIOXUM
pesyiabTatoM (n=32) ormevanach 00Jb U pa3gpakeHUe MITKHUX
TKaHEH OT KOHYMKOB CTEPIKHS, OJHAKO YKa3aHHBIC OCIOKHEHUS
HE BBIABJICHBI HU Y OZHOTO U3 25 MallMEHTOB, KOTOPHIM ObliIa
BCTaBJICHA «KOHIIeBas 3akienka» crepxus (“end cup”). Cpen-
HSIsl IPOJOJDKUTENIBHOCTD onepanuu coctaBuiaa 50 MuHyT (25-
100 muH.), B 5 (4%) cnyuasx u3 119 norpedoBanoch OTKpbI-
TOe BHIpaBieHUe mnepenoma. CpemHss NPOJOIKUTEIbHOCTH
npeObIBaHMsT B CTallMOHAape coctaBwia 3 mHs (2-7 aHE#).
Cay4aeB HH(PEKIIMOHHOTO OCIIOXHEHHUS WM HECpacTaHHs He
BBISIBJICHO.

Pe3ynbraThl NPOBEAEHHOIO HCCIIENOBAHUS I03BOJISIOT
3aKJIIOYUTh, YTO OCJIOKHEHHUs npu ucnosnb3oBanuu TEN B
OCHOBHOM HE3HAYUTEJbHbl U HE BIUAIOT Ha OOIIMHA pesyib-
TaT JCYCHHUS, UX MOXKHO U30€KaTh C MCIOJIb30BAHUEM «KOH-
LEeBBIX 3aKyenok» crepxkus (“end cup”). Beimeonucanusiii
METO/]] 11eJecOo00pa3HO MCIOIb30BATh TAKIKE MPU OMEPALMIX
JeTeill ¢ M30bITOYHBIM BECOM.
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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
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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 7t X 1/6) by TRUS, total PSA
(tPSA) and free PSA level (fPSA), rate of percentage of free
to total prostate specific antigen (ftPSA), 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,
ftPSA, 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 pg/
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 pg/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:
0.1377ng/mL) (Fig.).

ROC Curve
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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 Mediafl;l;;zil:l.l-Max.) Media(j?l)\:[lil:l.z-Max.) vall)ue

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
ftPSA 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 (png/mL) 0.44 (0.13-2.01) 0.48 (0.17-1.74) 38

k.
: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 GI
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 pg/mL (0.2-0.8) [29]. In our study,
DR-70 levels in both groups were 0.44 and 0.5 pg/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.
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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 LEVELAND 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 png/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, ftPSA, 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.

PE3IOME

UMMYHO®EPMEHTHBIA AHAJIU3 DR-70 U BHOII-
CHsl MPEJCTATEJBHOM JKEJE3bl: HEOBXO/JH-
MOCTb UMMYHO®EPMEHTHOI'O AHAJIU3A DR-70
MEPEJ] BUOIICUENA NPEJCTATEJIbHOM KEJIE3bI
Y NAIMEHTOB C BBICOKUM YPOBHEM IIPOCTA-
TUYECKOI'O CIEHUPUYECKOI'O AHTHUI'EHA U
ET'O D®®EKTUBHOCTbD B IPOI'HO3UPOBAHUU PE-
3YJIbTATA BUOIICUHA

a3 Jix., Akan C., Temen Jix. M., Taykmky X.X., Auimasz O.

O6pazosamenvhblil U UCCIEO08AMENbCKULL 20CHUMATL UM.
Cynmana Ab6oyaxamuda, oenapmamenm yponocuu, Cmamoyr,

Typyus

Lenb nccienoBanus - onpeneauTh 3PPEeKTHBHOCTH UMMYHO-
(bepmenTHOro anamuza DR-70 111 MOHUTOPUHTA MAIHCHTOB C
BBICOKUM YPOBHEM MPOCTATCIEIN(HISCKOTO aHTHICHA.

B uccnenosanue BxiIroueHs! 93 manueHTa ¢ BBICOKUM YpOB-
HeM npocrarcrenuduyeckoro antureHa (PSA). IMamueHTsr B
3aBUCHMOCTH OT XapaKTepa OIlyXOJH pa3[esiCHbl Ha JIBE IPyIl-
mbl: fobpokadecTBeHHast (G1 - mepsas rpymmna - 56 ManueHToB)
u 3no0kauecTBeHHas (G2 - Bropas rpynmna — 37 HalueHToB).
Cpennuii Bo3pact nauuenToB B rpymmnax G1 u G2 cocraBun
62,52 u 68,22 rojga, COOTBETCTBEHHO M CTATUCTUYCCKU 3HAYUMO
6bu1 BhINIe B Tpynme G2 (p=.001). [lepen Guoncueii mpocTaTht
ompenenensl  obumii PSA (tPSA), cBoOonHbIH ypoBeHs PSA
(fPSA), ypoBens cBoGoaHOTO/0011IeTO PSA (f/tPSA), II10THOCTH
PSA (PSAD), o6sem npocrarsl (PV) u yposers DR-70. IToka-
3areny nauueHtos rpynn G1 u G2 cpaBHUBAJIUCH IO CIEIYIO-
muM kputepusiM: U-kputepuit ManHa-YuTHH, K03(GQHIIHEHT
panrosoii koppensuun Criupmena u ROC-kpuBast.

WccnenoBanbl (akTopsl, MOBbIMIAOMUEe ypoBeHb DR-70.
Cpennue 3nauenust PV B G1 u G2 cocraBunu 52,16 u 39,6 mL,
coorBercTBeHHO. Cpennue ypoBHH tPSA, PSAD u DR-70 co-
crapwian 7,19 u 18,74 ng/mL, 0,14 u 0,48 ng/mL/cc u 0.44 u
0.5 pg/mL, coorBeTcTBeHHO. Cpeanss PV manueHToB B rpyn-
ne G2 OblIa CTaTHCTUYECKH 3HAYMMO HIDKE, YeM B TpYIIIe
G1 (p=.001); cpenusist PSAD craTucTHYecKH 3HAYMMO BBIIIC
(p=-001). CrarucTiyecku 3HaYMMOK pa3HULbl B ypoBHsX DR-70
B G1 u G2 He BbIABIeHO (p=.38). KoppensuoHHbli aHaIN3
CrnupMeHa CTaTUCTHUUECKU 3HAYMMBIX B3aUMOCBS3EH MEXIy
ypoBHeM DR-70 u mnatonorumeit B rpymme G2 (p=.24) He
BeisiBII. M3yuenst ROC kpuBas yposHeil tPSA, fPSA, f/tPSA,
PSAD u DR-70. B pe3ynbrare npoBeJIeHHOTO UCCIEIOBaHUS, B
IIPOTUBOIIOJIOKHOCTh JAaHHBIM HAay4YHOU JIUTEpaTyphl, yCTAHOB-
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JIEHO, YTO OMOICHIO CJIEAYET MPOBOAMTH P MUHMMAJIbHOM
ypoBHe PSAD 0.13ng/mL/cc u HEeT HEOOXOAMMOCTH OIpeIe-
nsTh nokasarenu DR-70.

Agboydy

DR-70-0 039bm990d9b@ o sbsgrobo ©s {obodwg-
450 x033e0l  domglos: DR-70  039bmegmdgbdgeno
sbogmobol  syEomgdmmds  Fobsdwgdemyg  xodzgemols
b0mglool {ob 35:3096( 9030 3GMLESEOL L3gEogoggdo
b0y gbols  domogno  mbom  ©s dobo  9g89JHPOMdS
d0mxlool Jgogyol 3Gmabmbo®gdsTo

x-900b0, L.ogsbo, x.3gdgeo, b.dogging, m.0@dsbo

Lbgemsb sdgebsdools bob. Logobdobsmengdemm o
332093000 3mb3o@ogo, L@eddymo, my® Jgmo

3320930L  dobobl  Fomdmowygbws DR-70-0l  0dygbm-
B9H3gbH o sbogobol  989JB O™l aoblsbmgds
30mbAsEOL L3gE0g039M0 obGogagbols (PSA) dswsano
©mbol 3530963 gd0l dmbo@dm@obaolsmgol.

332093530 hodmygao ogm 93 353096G0 PSA-U dowe-
@0 ©mboom. 30mLASAOL domglool [ob asbobsbmgds
PSA-U Log@om ombg (tPSA), msgolyggsaro wmby (fPSA),
mogobyggs@o/loghmem ©mbg (f/tPSA), PSA-U Lodggmogy
(PSAD), 36mbRs@ol Inggamds (PV) ©s DR-70 ©mby.

Lodbogbygmo 3GmEglol Go3ol gomgogolfobgdom 3o-
(3096 9d0 yogmgomo oym 2 xagRee: gmommmgolgdo-
obo (GI - 30Mggemo x990,0=56) s sgmgolgdosbo (G2
- dgmeg x3980, n=37). 353096B o0l Lodgomm sbsgo
m®0gg boggegg xaunndo dgopagbros 62,52 oo 68,22 (.,
Ygbododolow, s bAsAHoLA0ggMs© Lo®dybme yumem
dopoao oym G2 xagxdo (p=001). yodmigeggeo ogm
BJHMA 0, GmIagdoi bgdmJdgwogdgb DR-70 ©mbgby.
PV Ls@ygogm dohggbgdgemo GI oo G2 xg9gddo dgow-
39bos 52,16 ©s 39,6 dan, glosdsdobow; tPSA, PSAD
©> DR-70 Lodgogm ©mby — 7,19 ©s 18,74 ng/ml, 0.14
©o 048 ng/ml/ce, 0.44 s 0,5 pg/mL, glododobsw. PV-1
Logogom dohggbgdgemo G2 xa9x9o LEsEOLHZYOS
Lo®9bme ©sdsemo ogm Gl Jgpsdgdom (p=.001). Lo-
Ygoem PSAD 3o, 30@0Jom, Lo@(dgbmo 9udm dswsano
(P=.001). LEsAOLA0gYMo©  Lo@{Igbm  asblbgoggds
DR-70 35hggbgdergdl ool oO(3 goho xa98do o@
3odmgaobes (p=38). L30Mdgbol jm@gesEool Sbogrob-
d> G2 x50 DR-70-0L @mbgls ©s 3smmamyosls dm-
@0l LAAOLAZYMoE Lo®{dybm 3ogdodo o@ godmog-
@obs (p=.24). gL§ogamomos ROC-d0ywgdo tPSA, fPSA,
f/tPSA, PSAD o DR-70.

bodg36090m  @o@g@o@ymsdo  IJmygsbogno  Bobsig-
d9d0L  Lodo@moldoMme, Bos@s®gdygemo  gganggol  Ygog-
3o  opagbogos,  @md  domglool  Ho@omgds
Lboko®ms PSAD-ol dobodognygd  3ohggbgdemols dgdob-
393>do (0.13ng/mL/cc), bomgnem DR-70 g5bbsbmgds o6

Jo®dmopagbl sgEomgdemdsl.
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DYNAMICS OF FUNCTIONAL CAPABILITIES AMONG 17-22 YEARS OLD GIRLS
WITH DIFFERENT VEGETATIVE STATUS DURING THE OVARIAN-MENSTRUAL CYCLE

Bosenko A., Orlik N., Palshkova 1.

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

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 Ne 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-
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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 Sth 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: Mo (c), AMo (%), AX (c). 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 PWC,_, in postmen-
strual (129.6243.58 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 (I) 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.
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Fig. 1. Dynamics RVI and PWC , 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 (p<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
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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 PWC _, 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
PWC,_,, 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).
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Fig. 2. The dynamics of RVI and PWC , 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
(p<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.

PWC170, w
140

135
130
125
120

115

1 n m v v
o therest  mthereverse mtheend  @the recovery=a=pwcizo v,

Fig. 3. The dynamic of RVI and PWC, 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 (p<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 (130.284+6.1 W), and sympathicotonics — by lower
(126.1£6.37 W) values of PWC, as an integral indicator of the
body’s functional capabilities.
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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 1.

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 PWC _ . 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.

170

PE3IOME

JUHAMUKA @OYHKIOUOHAJIBHBIX BO3MOXKHO-
CTEM JEBYIIEK 17-22 JIET C PA3HbIM BETETATHB-
HBbBIM CTATYCOM B NEPUOJ OBAPUAJIbBHO-MEH-
CTPYAJIBHOI'O HUKJIA

Bocenko A.U., Opiuk H.A., ITanbmkosa U.A.

Tocyoapcmeennoe yupescoenue «FOICHOYKpAUHCKULL HAYUO-
HanbHwlll nedazoeudeckuil ynusepcumem um. K./J[. Yurnckoeoy,
Ooecca, Yxpauna

HccnenoBanus MOCBSIICHbI M3YYEHHIO TUHAMUKH (DYHKIHO-
HaJIbHBIX BO3MOXKHOCTEH NieBymIeKk 17-22 neT ¢ pa3HbIM BereTa-
THBHBIM CTaTyCOM B IIEPHOJL OBapHUAIbHO-MEHCTPYAIbHOTO IIHKIIA
(OML]). C momomuIp0 aHKETHPOBAHUST M aHTPOTIO-(PH3UOMETPUN
BBIOpaHO 28 JeByIIEK ¢ HU3KOHM ABUTaTeNbHON aKTUBHOCTBIO 1 pe-
TYJApHBIM (OoJee 3-X) MEHCTPYabHBIM IIUKIIOM, YTO MTO3BOJIMIIO
oTpenenuTh (a3sl MO KaleHaAapHOMY MeTony. Bee obcenoBan-
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HBIC KCHIIIUHBI OTHOCHJINCH K OCHOBHOM Me)lHLIHHCKOﬁ rpynre
310pOBbs. B KauecTBe MBIIIEUHON Harpy3ku HCIIOJIb30BaJIaCh
MozepHusupoBanHast Metonuka JI.H. JlaBunenxo. 3anuck cep-
JICYHOTO PUTMa OCYIIECTBIIIACh B IOKOE, B MOMEHT JOCTH-
swennss YCC=150-155 yn/mMuH, B KOHIIE TECTUPOBAHUS U HA 5
MHHYTE BOCCTAHOBJICHUS, CUJIS Ha BeJospromerpe. Jliist oLeHkH
BapualeIbHOCTH CEPIEYHOTO0 PUTMa PACCUMTBIBAICS DA IO-
Kazarenel, npemioxeHHbIX P.M. baeBckum, xapakrepu3yomumx
COCTOSIHHE OTAEJIOB BEreTaTUBHON HEpBHOH cucTeMbl. CTeneHb
LEHTPAJIM3aLUH YIIPABICHUsI PUTMOM CepJlla ONpenessuiach ¢
MIOMOIIBIO MH/IEKCA HANPSDKEHHs, Ha OCHOBE 4ero rpyimma oo-
CJICIOBAHHBIX ObLIa pa3jelieHa Ha MOATPYIIEI B 3aBUCHMOCTH
OT THIIA PETYJIALNU B COCTOAHUU OTHOCUTEIBHOI'O ITOKOS B IIE€P-

BOI MEHCTpyasibHOU (ha3e 1MKiIa. BhIABIEHO, YTO BArOTOHHKH
XapaKTepu3yloTcsi 0ojiee BBICOKUMH, & CHMIIATHKOTOHUKH —
HU3KMMU 3Ha4enusaMu PWC | Kak MHTErpasbHOro MOoKa3aresis
(YHKIMOHAJIBHBIX BOBMOXKHOCTEH OpraHu3mMa.

OnruManeHbIMU  azamu  TposiBiIeHUs (U3HYEecKoil pabo-
TOCHOCOOHOCTH [UIsl JIeBYLIEK C BaroTOHMYECKUM THUIIOM pe-
IyJasaiuu SIBJISAKOTCA MEHCTpyallbHast U NPEAMEHCTpyalibHasA, C
HOPMOTOHUYECKHUM — MCHCTpYyaJibHass U OBYJISITOPHasi, ¢ CUM-
NATUKOTOHUYCCKUM — ITOCTMEHCTPYaJIbHAA U IIOCTOBYJISITOPHA
¢da3sr OMII. ®usnueckue Harpy3ku B Jpyrux (aszax IHKIa
YBEJINYMBAKOT YPOBEHb (byHKLlPIOHaJ'IbHOFO HaIpsHKECHUA U MO-
I'yT CIIPOBOLIUPOBATH IPEAIIATOJIOTUYCCKUE U IATOJIOMYCCKUEC
COCTOSIHUSL.
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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 “, Thilisi, 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-
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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].
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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
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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 uUNK 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, 1A-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
3um 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 % CDS56+/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
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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 5x400 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 uUNK
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
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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 THC 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
NATURALKILLER 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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PE3IOME

K BOIIPOCY CTAHAAPTU3AIIMU OIIPEJEJIE-
HHUA MATOYHBIX HATYPAJIbHBIX KUJIJIEPOB Y
KEHIIUH C MOBTOPHBIMU NNOTEPAMMUN BEPE-
MEHHOCTH

Ynoxkanze M./Ix., Kpucrecamsuan Lx.U.
Llenmp penpooyxmuenoti meouyunvt “Vuugepc”, Tounucu, I py3us

Hapymenne penentHBHOCTH SHIOMETPHUS (PHIOMETPHAIb-
HBIH (aKkTOp) — camMoe MPOTHBOPEYMBOE 3BEHO B MMOHUMAHUH
MaTOTeHe3a MMMYHOJIOTHIECKHX aCHEeKTOB MOBTOPHBIX MOTEPh
oepemennoct (I1I16). M3BecTHO, 4TO B TONEPOTEHHBIX IMMYH-
HBIX MEXaHM3Max MMIUTAHTAlUW/TUIAIEHTAllnd B TIEPBOM TpH-
MecTpe 6epeMeHHOCTH OOMIbIITast POJTb TPHHA/UICKUT MAaTOUHBIM
HarypansHbIM KmuniepaM — UNK knetkam (uNK). Liens 0630pa
— Ha OCHOBE aHaJIM3a COBPEMEHHBIX MCTOYHHKOB HAyIHOH HH-
(dopmaIy ONEHNTH MOTEHIHAIBHYIO ponb KommdectBa uNK
KJIIETOK B PETPOIYKTHBHBIX MOTEPSX; U3YUINUTh METO/BI OIIpesie-
JIeHUs Konu4decTBa M (yHKnuoHambpHOro craryca UNK y sxen-
il ¢ I1I1b; BelenuTh HaziekKHble UMMYHHBIE MapKepbl I
MIPOTHO3MPOBAHMS PHCKA MPEPHIBAHIS MTOCTEAyONIei OepeMeH-
HoctH. PexomennoBano uNK TecTupoBanue u UMMYyHOTEpamus
skernuH ¢ [1116. BreisBnena HeoOX0OMMOCTE pa3paboTKU CTaH-
JTApTU3UPOBAHHOTO METO/a OIeHKH akTHBHOCTH UNK KiIeTok u
MX KOJIMUYECTBA, a TAKKE pa3padOTKa HOPM IS 30POBEIX (hep-
THIIBHBIX )KEHIIWH 1 JKSHIINH C MaTOIOTHeH.
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ASSOCIATION OF ACE GENE POLYMORPHISM WITH THE DEVELOPMENT
OF PREMENSTRUAL SYNDROME

Pakharenko L., Vorobii V., Kurtash N., Basiuha 1.

SHEI “Ivano-Frankivsk National Medical University”, Ukraine

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. Diagnosis of
PMS was exhibited by the presence of cyclical manifestations of
the disease in the luteal phase of the menstrual cycle on the basis of
history-taking and the results of patient’s self-observation diary for
2-3 menstrual cycles (R. Moos Menstrual 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.
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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 clinical study was conducted on the basis 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 y? 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 12.9440.12 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%);
¥*=4.03, p=0.045; OR=3.50, 95% CI 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
(x*=3.74, p=0.053; OR=4.89, 95% CI 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.

37



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 (}>=3.72, p=0.053; OR=2.97, 95%
CI 1.09-8.03, p=0.03). 10 (40.0%) of controls had labors versus
32 (64.0%) in basic group (¥>=2.98, p=0.08; OR=2.67, 95% CI
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,
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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 (y*=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) | DI (Iglrz"s‘g’)’ total
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 C"““fl group - Basic group
(n=25) 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%)
11 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%)
T 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
(¢*=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. Ozegowska 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 (¥*=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
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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, 11
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 (3*=3.06, p=0.08; OR=3.43, 95% CI 1.02-11.47,
p=0.045).

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

PE3IOME

ACCOIMAIIUSA ITIOJIUMOP®U3MA I'EHA ACE C PA3-
BUTHUEM INPEAMEHCTPYAJIBHOI'O CHUHIPOMA

ITaxapenxo JI.B., Bopoouii B./l., Kypram H.51.,
Bacrora U.0.

I'BY3 «Hsano-Ppankosckuii HAYUOHAIbHBIU MEOUYUHCKUL YHU-
sepcumemy, Yxpauna

[Ipeamencrpyaneusiii cunapom (IIMC) sBnsercst pacnpo-
CTPaHEHHOI TPOOIEMOl Cpefu JKSHIUUH PEernpoLyKTHBHOIO
Bo3pacTa. ['eHeTnyeckue acneKThl 3TOi MaTOJIOTUH MOJTHOCTHIO
He n3y4eHsl. Llenpio ucciaeqoBaHus SIBUJIOCH ONpPEeICHHE Ya-
crotsl ID noiumop¢u3Ma reHa aHrHOTEH3MH-TIPEBPAIIAIOIIETO
(depmenta (rer ACE) y marueHToB ¢ MpeAMEHCTPYaIbHBIM CHH-
npomoM. MccnenoBansl 50 )KeHILMH pENPOAyKTUBHOTO BO3pacTa
¢ nuarno3oM [IMC, 25 u3 Hux c serkoit Gpopmoii 3adoseBanus,
25 — ¢ Tsxenoil. KonTponpHyto rpyniy cocTaBuin 25 KEHIIUH
6e3 nuarnosa [IMC. IlonumMepasHas nenHas peakLusi UCIOJIb-
30BaHa Juis u3yudenus noiaumopgusma rena ACE. Onpenenetsl
renoturnibl reHa ACE y sxenmmn ¢ [IMC u 6e3 aToii naronoruu
(renorunt DD Betpevancs y 24% eHIMH KOHTPOJIbHOU IpyI-
bl 1 30% xenmuH ¢ [IMC, renorun ID —y 60% u 46%, co-
OTBETCTBEHHO, reHotun Il —y 16% u 24%). YV nanueHTos ¢ 14-
xkenoi (opmoit 3aboneBanus resorun DD oOnapyxen B 2,17
pasa yame (52%), 4eM y 370pOBBIX JKCHIIHUH. TakuM oOpasom,
skeHHbl ¢ DD redorunoM resa ACE MMEOT TEHAEHIUIO K
paszBuTHIO TsKenoi Gpopmbl [IMC (¥*=3,06, p=0,08; OR=3,43,
95% CI 1,02-11,47, p=0,045).
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B9bwgbizos (2=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

127Kobakhidze N., 'Tabagari S., ’Chichua G.

'David Tvildiani Medical University, Thilisi; ?Chichua 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:
1s2165341, rs1048661 and rs3825942 [1,4-10,18-20]. LOXLI
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-
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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 [llumina 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 y? test (Pearson correction). Relative risk as-
sociation was estimated by calculating odds ratios (OR) along
with 95% confidence intervals (Cls). 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: CACNAIA rs4926244, POMP rs7329408, TMEM136
rs11827818, AGPAT1 1s3130283, RBMS3 1512490863
and SEMAG6A rs10072088. The results are shown in Table 2.

Among six genes studied, SEMA6A, POMP and CACNAIA
were found to be associated with XFS in our population. Allele
frequencies of SEMAGA 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
(»=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
(»=0.001; OR= 4.0; 95% CI: 1.1531 to 13.9903) than normal
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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 CACNAI1A 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, CACNAIA and POMP genes in XFS and healthy subjects

SNP Controls % (n=199) XFS % (n=132) P value OR (95% CI)
SEMAG6A-1s10072088
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 423 325 0.002 1.9 (1.2246 to 3.0316)
AA 492 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-157329408
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 80.9 712 0.05 0.6 (0.3483 to 0.9788)
Total | 161/37/1 (GG/AG/AA) 94/37/1 (GG/AG/AA)
CACNA1A-1s4926244
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 423 325 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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Table 3. Allele and Genotype Frequencies of SEMAG6A and POMP genes in XFG and healthy subjects

SNP Controls % (n=199) XFS % (n=18) P value OR (95% CI)
SEMA6A-1s10072088
Allele A 70.4 86 0.04 3.4 (1.1663 to 9.7455)
G 29.7 14 0.04 0.2(0.1026 to 0.8574)
Genotype AA 49.2 65.2 0.002 3.6 (1.1474 to 11.3402)
GA 423 3255 0.002 1.9 (1.2246 to 3.0316)
GG 8.5 2.3 0.004 0.2 (0.0715 to 0.8672)
Total | 98/84/17 (AA/GA/GG) 14/3/1 (AA/GA/GG)
POMP-rs7329408
Allele A 9.8 22 0.02 2.7(0.9931 to 2.5634)
G 90.2 78 0.02 0.4 (0.3901 to 1.0069)
Genotype AA 0.5 5.6 0.03 11.6(0.6972 to 194.5768)
GA 18.6 334 0.05 2.7 (0.0937 to 24.3786)
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)

Among the six genes studied, only SEMAG6A and POMP were
associated with XFG in our population. Allele frequencies of
SEMAGA 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 LOXLI1 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 CACNAIA.

CACNAT1A 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.
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Sematophorin, encoded by SEMAGA 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 SEMAGA,
POMP and CACNAIA which theoretically can contribute to
disease development in Georgians. The other three genes pos-
sibly play no role in XFS pathogenesis. Only SEMAGA and
POMP are associated with XFG in our population.
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SUMMARY

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

12Kobakhidze N., 'Tabagari S., *Chichua G.

!David Tvildiani Medical University, Tbilisi; *Chichua Medical
Center Mzera, LLC, Tbilisi, Georgia

The aim of this study was to identify susceptibility variants
of CACNA1A, POMP, TMEM136, AGPAT1, RBMS3, and
SEMAGA 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 CACNAIA rs4926244, POMP 157329408,
TMEM136 1511827818, AGPAT1 rs3130283, RBMS3 rs12490863
and SEMAGA rs10072088 variants were identified. The A alleles
of SEMAGA 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. SEMAGA 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 CACNAIA 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.

PE3IOME

HOBBIE TEHETUYECKHME MAPKEPBI, ACCOLIUU-
POBAHHBIE C S9KC®OJIUATUBHBIM CUHAPOMOM
CPEIU I'PY3UHCKOMN nonvisinnuu

12Kobaxuaze H.I', 'Tabarapu C.U., *Uuuya [ A.

!Meouyunckuii ynueepcumem um. /. Teunouanu, Tounucu; *Me-
ouyunckutl yeump Yuuya «Mszepay, Tounucu, I py3zus

Llensto MccnenoBaHus sSBUIIOCH OINpEJEIEHUE CBS3M TEHOB
CACNAI1A, POMP, TMEM136, AGPAT1, RBMS3 u SEMAGA
¢ 9KC(OIMATUBHBIM CHHPOMOM.
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B 2015-2017 rr. uccienoBaHbl 3THUYECKUE TPy3UHBI - 132
HalueHTa ¢ YKCHOINATUBHBIM CHHIPOMOM (OCHOBHAsI IpyIIIa,
BKUTIOutOIIast 18 GonmbHBIX dKchoInaTuBHON riaykomoi) u 199
3[0pOBBIX MLl (KOHTpoibHas rpymma). [Tocie uHpOpMHPO-
BaHHOI'O COIVIACHsl, Y MALMEHTOB 3abupasiach nepudepudeckas
KpoBb. VccienoBaHue reHeTHUeCKOro MaTepuasia MpOU3BO/IHU-
nock ¢ omotnkko yumos [llumina OmniExpress (CLLIA).

UccnenoBansr 6 reHoB CACNAIA 1s4926244, POMP
rs7329408, TMEMI136 rs11827818, AGPAT1 rs3130283,
RBMS3 1512490863 u SEMAGA rs10072088, 3 u3 HUX OKa-
3aJIMCh ACCOLMUPOBAHHBIMU C CHHAPOMOM: QUi A TEHOB
SEMAG6A u POMP oka3zajiuch HOCHTEISIMH BBICOKOTO pPHCKa
pasButHs dkcdonuaruBHoro cuuapoma (p=0.001; OR=1.8,
95% CI 1.2676 to 2.6973 n p=0.001; OR=1.6, 95% CI 0.9931

to 2.5634, COOTBETCTBEHHO). Y TOMO3WUTOTHBIX HOCHTEJEH all-
neneit Beicokoro pucka reHoB SEMAG6A u CACNAILA puck
pasBuTHs 3aboseBaHus ObuT B 3-4 pasza Oombime (p<0.004;
OR=4.0, 95% CI 1.1531 to 13.9903 u p<0.05, OR=3.15,
95% CI 0.9275 to 10.6658, coorBeTcTBeHHO). Puck passu-
THS 3KC(OIMATUBHOMN IT1ayKOMBI MOBBIIIANCSA B 3 pa3a y HO-
cuteneif anneneit A renoB SEMA6A u POMP (p=0.04; OR=
3.4; 95% CI: 1.2676 to 2.6973 u p=0.02; OR= 2.7; 95% CI:
0.9931 to 2.5634, COOTBETCTBEHHO)

VY ucchae0BaHHBIX MTALMEHTOB 0OHAPYKEHO TPH MOIUMOP-
¢$u3Ma, acCOIMUPOBAHHBIX C IKC(OTHATHBHBIM CHHIPOMOM H
IBa TOMMMOp(U3Ma, aCCOLMMPOBAHHBIX C IKC(OIHATHBHOM
riaykomoii. Tpu Apyrux, mpearonaraeMpIX reHa He OKa3alluch
CBA3aHHBIMHU C TAHHBIM COCTOSHHEM.

“9boydy

9Jbgm@moszoy® Lobp®mInsh smEodgdygmo sbogo 49690049900 o@3gMmgd0 Jodm g 3m3gms3osdo

126.3085b0dg, b.msdsg om0, 2o Bohegs

losgom Ggogowosbols Lob. badgooiobem 9bogg@lodgdo;
2hobygdols Lodgoozobm (g6G o “Abg@s”, mdogolo, bsJsGmgganm

33%0930L  Jobobls  Fo@dmowpgbos CACNAIA, POMP,
TMEM136, AGPAT1, RBMS3, 0> SEMAGA 3969301 do@agno
@olgol 3me0dmmxobdgdol jogdodol aoblsbogds  9Ju-
ROE053099M0  bobE®mdols  gobgoms®gdolBeb  3s53096-
(90do. 3gerggsodo hodmyeo ogm 132 3530960 s 199
xobdOmgeo gmbogydew JoMmmggemo obpogowo, dmdwg-
503 YA YO0 mPmsmdmemyogdo jgmggol Jgog-
3o 3obofomwbgb gjlgmemosioyg®o Lobpdmdols (dsm
Yo@ol  gJbgmaoszoyg®o gyasygmdol) djmbg  3530496-
Bgools s bogmb@®mam xau89dTdo. 0bgm®domgdymo
056bdmdol bgendm§g@ol Jgdegy brgomes 3gdoggho-
9o Lolbaol smgds ©s 3969@039M0 dobogols gsdmym-
go. bOgeo 296mdol glfogans asbbmdogenws Illumina
OmniExpress (59d) dogdmbo3gdols bsdgoa gdom.

‘gL ogemognos CACNAIA rs4926244, POMP rs7329408,
TMEM136 rs11827818, AGPAT1 1s3130283, RBMS3
rs12490863 > SEMAGA 1510072088 a49bgd0l  3ogdodo
9Jlgmmoszoyg®  Lobp@mdls  ©s  aansygmdslonsb.
SEMAGA ©> POMP ggbgdols A sengangdo s@dmhbobgb

do@oao @olgol do@odgdgebo Jodmym 3m3yaszos-
‘do (p=0.001; R=1.8,95% CI 1.2676 to 2.6973 s p=0.001;
OR=1.6, 95% CI1 0.9931 to 2.5634, dgliodsdobsw). SEMAGA
3m3mbogm@ 9ol sdmshbosmn yggmmsbyg domogmo @ol-
30, Xobdhmgen  0beogogdmsb  Ygwsdgdom  (p<0.004;
OR=4.0, 95% CI 1.1531 to 13.9903). slggg, CACNAIA
3960l G sargenol d3mdmbogm@  FoGomgdmgdls  ©oo-
350950l gobgoms®gdol @oligo gbOEgdbmwsm  3-x96
(p<0.05, OR=3.15, 95% CI 0.9275 to 10.6658). TMEM136,
AGPAT1 s> RBMS3 g96g0mab gogdodo o6 s@dmbbws.
SEMAGA-Us> ©s> POMP-0ls A sengangdo  gJbggmaoszo-
a0 a@ogzmdol @olgl bOwowbyb 3-x9@ (p=0.04;
OR=3.4; 95% CI: 1.2676 to 2.6973 > p=0.02; OR=2.7; 95%
CI: 0.9931 to0 2.5634, dgliodd0bow).

90bogydo  Jodmggm  0bpogowgddo  asdmgenobos
9Jbgm@os3og® LobE®Mdmsb sbmEo®mgdyao bsdo ©s
9Jbgm@os3oyd gasggmdsbmsb smEo®gdymo doms-
o @oligol dJmby a9bo. Lsdo spdg s g@Homo aq60
o >mdmhbps osgogdslidmsb 3ogdo®do.
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CTPECC KAK ®AKTOP-ITIPEAUKTOP PABBUTUS IEPUMIIVIAHTUTA (OB30P)

"Muxanbuenxo JI.B., ITopoiickuii C.B., *Maxkenonosa [O.A.

!Boneozpadckuil 20cyoapemeeniulii MeOUYUHCKUL ynusepcumem, *Bonzoepadckuil meouyunckuil Hayunwlil yenmp, Poccust

B nacrosimee Bpemst Bce Gombliie M OOIBIIE JIIOACH JKEeTaloT
HMETh KPacUBYIO 3/I0POBYIO YIBIOKY. B Bek COBpeMEHHBIX TeX-
HOJIOTUH, IIPUMEHSAEMbIX Ha CTOMATOJOIMYECKOM IIpUEMeE, J10-
OUTBCS ATOTO pe3ynbTara 3ajada HecloxkHas. [Ipn gacTuaHoM,
U JIaKe TTOJTHOM OTCYTCTBHH 3y0OB y HMAI[IEHTOB U Bpadel-cTo-
MaroJIOroB Bce OOJBIIYIO MOMYIIIPHOCTE MPUOOPETAET UMITIAH-
tarus. [ToTepsHHbIH 3y0, MOXKET HE TOJIBKO HCIOPTHTH YIIBIOKY,
HO U JIOCTaBJIIET MHOXKECTBO HeynoOCTB 1 mpobiiem. OcobeHHO
9TO KacaeTcs AKEBaTEIbHBIX KOPOHOK, OTCYTCTBUE KOTOPBIX YCH-
JIMBAeT Harpy3Ky Ha IPOTHBOIOJIOXKHBIE M cocenHue 3yOnl. B
Ppe3yJIbTaTe OHU PacIIaThIBAIOTCS, H3MEHSCTCS IPUKYC, ObICTpee
pa3BHBaeTCs Kapuec. Pemmrs 5Ty mpobieMy MOXHO € ITOMO-
LIbI0 UMILIAHTAIUY, KOTOpAs Ha CErOAHALIHUN JICHb SIBIIACTCS
HOBEHIEH IpOrpecCMBHOM METOAUKOH IO BOCCTAHOBJICHUIO
YTpadeHHBIX 3y00B [5].

Mmnnantanus — 370 onepanys 0 YCTAHOBKE B YEJIIOCTHYIO
TKaHb CIICIUAIBHOTO CTOMAaTOJIOTHYECKOTO INTU(TA, KOTOPHIi
3aMEHSIeT KOPeHb, 3aTeM Ha IITU(T 3aKPeIUIIeTCs] KOPOHKA, H
[IOJIy4€HHAs [IPOYHAs KOHCTPYKLHUS HMOJIHOCTBIO 3aMEHSET I0-
TepSIHHBIH 3y0. VIMIuIaHTar B BUe KOpHS 3y0a H3rOTaBIMBACTCS
13 BBICOKOKAYECTBEHHOIO TUTaHA. Mcrnosb3yeMblil MaTepuan
SIBIISICTCS TUIIOAJUICPIeHHBIM U HE BI3bIBACT Y MAIIUCHTOB HUKA-
KHX ocaoxHeHuH. [Toce mpuKuBIeHUS HCKYCCTBEHHOIO KOPHSI
Ha HEr0 yCTaHABIMBACTCS abaTMEHT — IPOMEXYTOUHAsl 4acTb
MEXJy UMILIAHTaT U KOpoHkol. ITpumepHo 99% ummianraros
YCIICIITHO TIPHKMBAIOTCS, HE BBI3BIBASI KAKHUX-JIMOO OCIIOXKHE-
Huil. MMInaHTaTel IPUMEHSIOTCS HE TOJIBKO JJIS ACTETUYECKUX
Leseld, HO M I BOCCTAHOBJICHHUS JKEBATEIbHOM (DYHKINH 3y-
00B, pacnpeereHus paBHOMEPHOH HArpy3Kd Ha Bech 3yOHOM
psiA, NpEeoyNpeKICHUS Pa3BUTUS BOCIAIUTEIBHBIX U JUCTPO-
¢uyecknx 3a0oeBaHUI MAPOIOHTA U BUCOYHO-HIDKHEUEIIOCT-
Horo cycrasa. HecMoTps Ha TO, 4TO yCTaHOBKa MMILIAHTaTa
B HACTOALIECE BPeMsl HE CBSI3aHA C TPYAHOCTSIMM, OYECHb 4acTO
[0CJIC JCHTAJIbHOM MMIUIAHTALUM PAa3BUBAIOTCA OCIOXKHECHUS.
OzHUM U3 PaCIPOCTPAHCHHBIX OCIIOKHECHUN SBIIACTCS IEPUUM-
IJIaHTUT [2].

IlepuuMnnaHTUT — BOCHAJICHUE TKaHEH BOKPYI OCTECOUHTE-
IPUPOBAHHOIO UMILIAHTATA, IPUBOJAIIEE K IPOrPECCUPYIOLLCH
yObun onopHON kocTH. COmIAacHO JaHHBIM KIMHUYECKHX HC-
CJIe0BAHUH, IIPU HCIOIb30BAHUU PA3IMYHBIX COBPEMEHHBIX
UMIUIAHTAMOHHBIX CHCTEM ICPUMMIUIAHTUT pa3BUBACTCSA B
12-43% ciyuaeB [12] u sBiseTcs OQHOM U3 YaCTBIX IPUYUH
OTTOPKCHUS JIEHTAIBHOIO UMILIaHTara. B omnuue or mepu-
HUMIUIAHTUTA MYKO3UT SIBIIETCS BOCHAICHUEM IPUIIETAIOLIECro
K UMIUTAHTATy y4acTKa CIM3UCTON 0e3 IMPH3HAKOB yOBUTH KOCT-
HOU TKaHW. JleHTanbHAs MMIUIAHTOJOIUS AKTUBHO Pa3BUBAIO-
ieecs HallpaBJIeHUE COBPEMEHHOM cTomaTonoruu. Komuectso
[AIUEHTOB, UMEIOIIUX KaK CbEMHBIC, TAK U HECHEMHBIC IIPO-
Te3bl C ONIOPON HA UMILIAHTATBI, HEYKJIOHHO pacTeT. B cBs3u ¢
9TUM BOIIPOCHI IIOBBILICHHS YCICIIHOCTY JI€HTaAbHON UMILIaH-
TalMd U NPOQUIAKTUKHE OCIOKHEHHH NPHOOpPETaoT 0colyro
3HAUUMOCTD [22].

MHorouncieHHble 00IMe W MECTHbIE (DaKTOPBI-IIPEAUKTOPEI
pa3BUTUS NEPUUMILIAHTUTOB U MYKO3UTOB MOXKHO pa3/eiUTh HA
JiBa tuna [6]— oOmue u MectHbIe. K o0mmM (akropam OTHOCSITCS:
1. Tokcnueckuii m amieprudeckuil QakTop — ajureprudeckas
peaxuys Ha MEIUKAMEHTO3HbIC U XUMUYECCKUE Pa3ApaKUTEIIN.
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2. HeitporenHstii (akTop — 3a C4ET CHMIIATO-aJpEeHAIOBOH Of-
HOMOMEHTHOH pEeakIMu: CTpecc, 00SCIIOKOSHHOCTh BO BpEMs
CHA, HEPBHO-IICUXUYECKUE OTPSACCHUs, HETAaTUBHBIC DMOLIUH.
3. IMMyHHBIH (akTop - 110 TUITy IT03JHEH HMMYHOJIOTHIECKON
peaKIuy ¢ HUTOTOKCHIECKAM (P deKToM.

4. MUKpOIMPKY/IATOPHbIC HapyIIeHHs] — Ha (JOHE CHIDKCHUS
CKOpOCTH 0a3aJIbHOTO KPOBOTOKA M BA30OKOHCTPHKIMN COCYJIOB.

MecTHBIE (AaKTOPBI — 3TO HEYIOBIETBOPUTEIIbHASI TUTHEHA
[IOJIOCTH pTa.

II Tun axTopoB ABISLETCS MPOBOLMPYIOMINEM, K HUIM OTHO-
csiTest (paKkTOpPBI, 3aBHCSIINE OT JACHCTBUI Bpada M OT JICHCTBUI
nanuenTa. [Ipu 3Tom B GimkaifieM mociaeonepanuoHHOM I1e-
pHOJE OCIOXKHEHHMSI, KaK IPABUIIO, OOYCIIOBICHEI TEXHUUECKH-
MU [OTPEIIHOCTSMU IPHU IPOBEACHUM XUPYPrHYECKOro dTama
HMIDIAaHTAIUM ¥ TIPOTE3UPOBAHUS, & B OTJAJICHHOM IIEPHOJC
— HeCOONIONeHNEeM MaIleHTOM TUrueHmdeckux Hopm. Cpenu
BpaueOHbBIEX OMIMOOK, SBIISIONINXCS IIPUINHOM Pa3BUTHS TIEpU-
HUMIDIaHTUTA CIIEYeT OTMETUTh HapyIIeHHEe IPAaBIII aCEITHKH
W aHTHCENTHKH; HETPaBIUIIbHAS OIIEHKA (h)aKTOPOB PUCKA U OJI-
Oopa 1 ycTaHOBKH (TIO3MIIHOHUPOBAHNE) BHYTPUKOCTHON YaCTH
HUMIDIaHTaTa, (OPMHUPOBATENS IECHBI, abaTMEHTA; HEIPaBUIIb-
HO HW3TOTOBJICHHBIE OPTONEANYECKHE KOHCTPYKIHMU (KOPOHKH,
MIPOTE3Hl), IIPUBOASAIINE K MEPErpy3ke U XPOHUUECKOU TpaBMe
napozonTa. Hanbonee TunmnaHbIME (haKTOpaMH, BBI3BIBAIOIIN-
MH TIEPUUMIUIAHTHT, SBISIIOTCS (JOPMUpOBAHUE ITOIIECHEBOM
reMaToMBbl C €€ IOCIEAYIOIUM HarHO€HUEM; HECOOTBETCTBUE
KOCTHOI'O JIOXKa pa3MepaM UMILIAHTaTa, BCICICTBUE YEro pas-
BHUBACTCs MOJBMKHOCTb KOHCTPYKLMM; pa3pylICHUE KOCTHOH
TKaHU, BBI3BAHHOEC YPE3MEPHHIM YCWINEM BKPYUMBAHHS HM-
mianrara (6onee 45 H/M); HeanexBaTHOE yIIMBaHKE ONEpalu-
OHHOM paHbl, HAJIMYME MHKPO3a30pOB MEXy UMIUIAHTaTOM U
abaTMEHTOM.

Uto KacaeTcst HCTIOIb30BAHMS TSI IPOTE3UPOBAHMS MMILIAH-
TAIIMOHHBIX CHCTEM COMHHTEIBHOTO KadecTBa, JTa IPHIMHA
MEePUUMITIAHTATA BCTPEYACTCSI OUEHb PEIKO M MOXKET OBITH OT-
HeceHa K c(epe MEAUIMHCKON OTBETCTBEHHOCTH. B aTOM City-
4yae OCJIO)KHEHHE MOXKET OBITH CBS3aHO C HHM3KHM KaueCTBOM
THUTAHOBOTO CIUIaBa, HEAOPAOOTAaHHEIM AM3AHHOM MMILIAHTATa,
NIPUMEHEHUEM UMILIAHTAI[OHHBIX CHCTEM-TIOJICIIOK [2].

Hanbonee wacToli NpHUYMHON NEPUUMIUIAHTHTA SBIISIETCS
HeaJeKBaTHBIM yXOZ IIaI[MeHTa 33 ECTECTBEHHBIMU 3yOaMmu,
HMMIDIAaHTAaTOM ¥ (UKCHPOBAHHBIM Ha HEM IIPOTE30M, UTHOPU-
poBaHue NPOMMIAKTHIECKUX OCMOTPOB M IPO(eCCHOHATBHOM
THTHEHBI TMOJOCTH pTa. KOHCTPYKTHMBHBIE OCOOEHHOCTH HM-
IUIAHTATOB TIPEAPACIIONaraloT K 00pa3oBaHMIO 3yOHOTO HaleTa
1 3yOHOTO KaMHSl, 4TO, B CBOIO OYepEIb, BEI3BIBACT BOCHIAICHUE
OKPY’KalOINX TKaHeH U MepUUMILIAHTHT.

B rpymnmne pucka no pa3BUTHIO NEPUUMILIAHTHTA HAXOISITCS
KYPUIBIIVKY, TTAIUEHTHI ¢ 3a00IeBaHUSIMY apoaoHTa (THH-
TUBHT, HApOJOHTHT, HapOJOHTO3), OPYKCHU3MOM, UMMYHHBIMH
HapyIICHUsIMHU, caXapHbIM anaderom. Ha ycnemHocTs uHTe-
rpalyy UMIUIAHTATa BIUSET BHIOOpP TAKTUKM HMILTAHTAIUH
- OZIHOYTAIIHOW UM KJIACCUYECKOM, TOKa3aHUs U IIPOTUBOIO-
Ka3aHMsl K KOTOPOU JOJDKHEI OBITH YYTCHHI NPH IIAHUPOBa-
HuU nedeHus [18].

BermeniepedncieHHble MECTHBIE (DAKTOPBI — HPETUKTOPEI
pa3BUTHS MYKO3UTOB, SIBIISIOTCSI JIETKO KOHTPOJIMPYEMBIMH Yy
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KOMITETCHTHBIX MaMeHToB. YTo Kacaercst ooumx Gpakropos, TO
QUIEPIHYECKU KOMIIOHEHT BBISIBUTH HE MPEACTABISET 0CO00i
CJIO’)KHOCTH C IIOMOLLbIO IIPOBEACHUS aJIIEProJIOTMUECKUX MPOO.
CTpeccoBoe COCTOSHUE SIBJSIETCS IPUYMHONW MHOTHX 3a00JieBa-
HUH, B TOM 4uClie U croMaroyiornyeckux. CoriacHO JaHHBIM
BcemupHoii opranuzanuu 3apaBooxpanenust (BO3), maponon-
ToM Ooseror Gosee 90% B3pOCIOro HaceICeHHUs IUTaHeThl. [1o
JAaHHBIM Y4€HBIX IIBeiilapckoro yHusepcurera B Llopuxe, Ta-
ke 3a00J1eBaHus PSIMO CBsI3aHbI co cTpeccom [1,7,11].

Crpecc sBiseTcs HecnennpUUEeCKUM OTBETOM OpraHu3Ma Ha
nmoboe npeabsIBICHHOe K HeMy TpeboBanue. [3BecTHo, 4To ve-
JIOBEK MCIIBITBIBACT CTPECC HE TOJIBKO KOT/a 3IIUTCSI, HePEKMUBACT
WM Pa3IpaskaeTcsl, HO U NIPU MOJIMKUTENBHBIX IMOIUIX. Takoi
BUJI CTpEcca CUMTACTCSA YCTPECCOM, T.€. XOPOLIMM CTPECCOM,
KOTOPBIH UCXOUT OT TIO3UTUBHBIX COOBITHH B )KU3HU — PAZOCTh
IPY BCTPEUE BBI3BIBACT TAKOW )K€ CTPECC KaK M pasipakeHue.
HeszaBrucumo OT TOro, 4eM BbI3BaHA CTPECCOBAsi CHTYaLUs, ue-
JIOBEK HCIIBITHIBACT CHaYaJla TPEBOTY (3TO MOXKET OBITH emié u
NaHUKa WU )K€ TPHUATHOE BOJIHEHHE), @ MOCIIE ITOTrO YKe Mpo-
UCXOAUT LISIIBIH PSJl Pa3IMYHBIX MPUCIIOCAOUTENIBHBIX PeaKInii
oprann3ma. Maible CTPeCcCOBbIC PEaKIUH OTIIMYHO TPEHUPYIOT
OpraHn3M, OTHAKO ITOCTOSIHHBIC SIBISIFOTCS IPHYMHOM 3a00J1eBa-
HUI, TaK KaK MPUCIIOCAOIUBAIOIINN MEXaHU3M OBICTPO MCTOIIIA-
ercsi. CoBpeMeHHOE O0ILECTBO, K COKAJICHHUIO, KUBET B MOCTO-
SHHOM cTpecce. CielyeT OTMeTUTh, YTo y OosbinHCTBa (90%)
BU3HT K CTOMATOJIOTY TaK)Ke BBI3BIBAET CTPECCOPHOE COCTOSTHHIE
[14,16]. Bo Bpems CTpecCcOBBIX CUTYyallUi YeJIOBEUECKUI opra-
HH3M BbIpabaThIBaeT KOPTH30JI - TOPMOH CTpecca, BHICOKHHI ypo-
BEHb KOTOPOT'O YacTO IPUBOAUT K BOCIAINTEIBbHBIM IIpoOIieccaM
TKaHell MapoJoHTa — KOMIUIEKCa TKaHel, OKPYKaloIuX 3y0 U
HPEIOCTABISIOIINX HAIEKHYIO (DUKCAIMIO B YEIIIOCTH.

Crpecc BiusieT Ha COOJIOACHHE MPABUIIBHOW TMTUEHBI TO-
noctu pra. lannsie uccnenosanus Neuroendocrinology Letters
[13] coobmiaroT 0 TOM, YTO UMEHHO CTPECC BIUSICT HA THUTHE-
HUYECKHUE €XeIHEBHbIC NPUBBIYKK 565 mozneil. MHaue rosops,
YeJIOBEK HAYMHACT MECHBILE BHUMAHUSI OTBOJUTH YHCTKE 3yOOB,
nepecTaéT MOJIb30BaTh OMNOJIACKMBATEISIMU Ui IIOJIOCTU PTa,
3yOHBIC HUTH B TOT MOMEHT, KOTIJIa MOJIBepkeH crpeccy. Heco-
MHEHHO, BHHMATEJIbHOE OTHOLICHHE K CBOEMY ICHXHUUYECKOMY
9MOLIMOHATIBHOMY COCTOSIHUIO OY€Hb Ba)KHO, KaK U IPAMOTHOE
HOBE/ICHHE BO BPEMsI CTPECCOBBIX CUTYALMH, TAK KaK MOJHOE UX
n30eKaHNe HEBO3MOXKHO.

OnHuM 13 (aKTOPOB, CHOCOOCTBYIOLIMX POCTY HEHMH(EKIHU-
OHHBIX 3a00JICBaHHH, B TOM YHCJIC U CTOMATOJIOTHYECKUX, SIBIISI-
€TCs BBICOKUIT yPOBEHb ICHXOIMOLMOHATIBHOMN HAMPSHKEHHOCTH
B )KM3HHM COBPEMEHHOT0 4yesioBeka. HecMoTpsi Ha OrpOMHBIi 110-
TOK HH(OPMAITUH, TOCBSAIICHHBII TPOOIeMaM cTpecca, ero poiib
B I€HE3€ CTOMATOJIOTMYECKUX 3a00JIeBaHUH, a B YACTHOCTH IIe-
PUMMILIAHTUTOB M3y4YeHa HeIocTaTtoyHo. CHIDKEHHE MECTHBIX
U OOIIMX MEXaHH3MOB 3ALIUTHI OT MOBPEKAAIONMX (HAKTOPOB,
HapyLIeHHEe MeTaboIMYeCKUX IPOLECCOB B IAPOJOHTAILHOM
KOMIUIEKCE, KaK [PABUIIO, TPOMCXOIUT B CIydasiXx HEPBHO-COMa-
THYECKHX 3a00JIeBaHHi, HAPYLICHHX OOMEHa BELIECTB, YaCThIX
U JUTUTEIBHBIX cTpeccax [2].

BnusHue cTpecca Ha pa3BUTHE CTOMAaTOJOIMYECKUX 3abouie-
BaHUI U MX OCJIO)KHEHUH HE BHI3bIBAET COMHEHHUH, OJTHAKO, PaH-
HEe BBISBICHUE JIAHHOTO COCTOSIHUSI M KOPPEKIHS CYILECTBYIO-
1Iei CXeMbl MATOTCHETUYECKON U CUMIITOMAaTHYECKOW Teparuu
CTOMATOJIOTHYECKOTO OOJIBHOTO MO3BOJISIET NPELOTBPATUTE Pas-
BUTHE [IEPUUMILUIAHTUTOB H MYKO3HTOB.

OnHKMM 13 00BEKTHBHBIX JOCTOBEPHBIX METOJOB AUATHOCTH-
KU IICUXOJIOTMYECKOI0 CTpecca SBJISIETCS JIa3epHasi A0NILIEpPOB-
ckast prnoymerpus (JIAD). JlaHHbBIH MeTOn SIBASETCSA JOCTYII-
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HBIM, HEMHBA3MBHBIM, CIIOCOOHBIM HAOMIOAATh 38 COCTOSIHUEM
opraHu3ma in vivo B JUHaAMHKE JieueHus [3.9].

JIA® mpoBoauTCs ¢ MOMOLIBIO IPUOOPOB, NPEeIHAZHAYCHHBIX
JUTst 3TuX 1ieneid. B Poccun Hanbosee yacTo HCIOIb3yOTCS pas-
Hble Mopudukannu npudopa «JIAKK»— ananusaropa sasepHo-
IO JUIsl OLIGHKH MUKPOLMPKYJISILUK KPOBH. B kadecTBe naTymka
B mpubdopax JIAKK npumeHseTcss CBETOBOW 30H[I, BBITOJIHECH-
HBII 13 TPEX MOHOBOJIOKOH. OZJHO BOJIOKHO HCIIOJIB3YETCs JUIs
JIOCTaBKH JIa3€pHOT0 M3JIy4eHHs OT MpuOopa K UcciIeLyeMOMy
00BEKTY, Ba APYIUX BOJIOKHA SIBISAIOTCA MPUEMHBIMU UL pac-
CEsIHHOTO B TKaHM JiazepHoro usnydenus [10]. JlocraBieHHoe
II0 BOJIOKHAM PACCESIHHOE M3JIy4YeHHUE JAETEKTUPYETCs ABYX-
KaHAJIBHBIM (OTOIPUEMHBIM YCTPOHCTBOM. OJIEKTPUYECKHE
CHTHaJbl C (pOTONPUEMHOrO YCTPOWCTBA MOCTYNAIOT B OJIOK
00paboTKK aHaM3aTopa, I/ IIPOMCXOIUT BBIJICJICHUE B 3aperi-
CTPUPOBAHHOM CHUT'HAJIE JONILIEPOBCKOTO caBUra 4yactotsl. I1o-
Clie aHAJIOroBOH 00paboTKM (HOPMHUPYETCS BBIXOJHOW CHUrHAI,
IPONOPLMOHAIBHBIA TPOU3BEACHUIO MHOXHUTENEH: cpenHel
CKOPOCTH JIBMKCHHSI SPUTPOLIMTOB M MX KOHLEHTPALMU B 30H-
IupyeMoM 00bEMe TKaHHU [4].

ITocne perucrpauuu JIJId-rpamm Ha MOHUTOP BBIBOJWINCH
II0Ka3aTeNIy aMIUIUTYJ CUTHAJIA Ha BBIXOZIE Mpubopa: BeJIMYnHa
CpeIHero motoka nepdys3un KpoBu — M B MHTEpBaJie BpEMEHH
perucTpanuu, u3MepseTcs B nepdy3noHHbIX eanHALax (nd.exn),
napamerp o («uakcy) - cpegHee konedaHue nepy3ur OTHO-
CUTEJIBHO CPEIHEro 3Ha4YeHUsS MO0TOKa KpoBU M, m3mepsiercs B
nep(y3nOHHBIX eAMHUIAX ¥ MHTErPAJIbHBIN [TOKa3aTellb Bapya-
uii — Kv naHHoro npouecca, pacueTHble apaMeTpbl, KOTOPbIE
MO3BOJISIIOT IIPOBOJUTH OOIIYIO OLIEHKY COCTOSIHUSI TEMOMHUKPO-
mupKysiuu (B %) [8].

Bosnee neranbHblil aHamu3 (QyHKIMOHUPOBAHUS MUKPOLUP-
KYJSITOPHOTO pycCJia TIPOBOIUTCSI Ha BTOPOM 3Tare o0paboTku
JIJ1®-rpamm 6a3anbHOrO KPOBOTOKA IIPH UCCIIEIOBAHUH CTPYK-
TYpbl PUTMOB KoJieOaHHi mepdy3un KPOBU - aMIUTHTYJHO-Ya-
crotHblii ananu3 (AYC) konebanuii nepdysuu. Ilo BennurHam
AMIUTUTY/L KOJIeOaHUH MUKPOKPOBOTOKA B KOHKPETHBIX 4aCcTOT-
HBIX JMara30Hax BO3MOXKHO OLCHUBATh COCTOSIHUE (DYHKIIMOHU-
POBaHUsI OIPE/ICICHHBIX MEXaHU3MOB KOHTpOJIs niepdy3un [20].

MUKpOLUPKYIIATOPHOE PYCIO HAXOAUTCS IO MHOTOYPOBHE-
BBIM KOHTPOJIEM, KOTOPBIii OpraHu30BaH yepe3 CUcTeMy o0part-
Hol cBsizu. C momotnkto JIJI®O-MeTprn MOXKHO OLICHUTH BIIMS-
HME aKTUBHBIX (9HIOTEIUAIbHbIN, HEHPOreHHbIH U MHOTCHHbIN
MEXaHU3MBbl) U NTaCCUBHBIX (IyJbCOBAsl U JIbIXaTeJIbHAsl BOJIHA)
(axropoB. V3MeHeHUs! BhILICIEPEUNCICHHBIX (haKTOPOB BbI3bI-
BAIOT MOAYJSILUIO 1epdy3un. AKTUBHBIC (HAKTOPHI HANPIMYIO
OKa3bIBAIOT BIMSIHUE HA MUKPOLIUPKYISITOPHYIO cuctemy. K HuUM
OTHOCSTCS 3HpOTeManbHble — VLF — xonebanus, MUOreHHbBIE —
LFwm u vetiporennsie LFH — xoneGanus.

DakTophl, BHI3BIBAIOIINE KOJIEOAHUS KATUIIIIPHOTO KPOBOTO-
Ka BHE MUKPOLMPKYJSITOPHONH CHCTEMBI, OTHOCSTCSI K ITACCHB-
HBIM (aMIUTUTY/IbI AbIXaTEIbHON U IIyJbCOBOI BOJIHBI).

Awmmuutyna mynscoBoi BoiHbl (CF), momamaer B MHKpO-
LUPKYJIATOPHOE PYCJIO CO CTOPOHBI apTepuil, sBiIsfeTCs Hapa-
METPOM, KOTOpPBIH M3MEHSETCS B 3aBUCHUMOCTH OT COCTOSHHSA
TOHYCa PE3UCTUBHBIX COCYA0B. OUYEBUAHO, YTO IIPU CHIXKCHUU
YKa3aHHOTO COCYAMCTOrO TOHYCa, YBEJIHYMBACTCSI 00BbEM IpH-
TOKa apTepHalbHOIl KPOBH B MUKPOLMPKYJISATOPHOE PYCIIO, MO-
JIJINPOBAHHOH IyJIbCOBOM BONHOI [21].

JpixarenbHas BonHa (HF) oOyciioBiieHa TMHAMMKOH BEHO3-
HOrO [JaBJICHHUS IPHU JIETOYHOW MEXaHWYECKOH AaKTUBHOCTH.
VYBenuueHne amIUIMTY[bl IbIXaTeIbHONW BOJHBI yKa3bIBaeT Ha
CHIDKCHUE MUKPOLMPKYJIATOPHOIO NaBJICHUSA. YXyALIEHHE OT-
TOKa KPOBH U3 MUKPOLMPKYIATOPHOIO pyciia MOXKET COIPOBO-
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JKJIaThCs yBEJIMUCHUEM 00beMa KPOBH B BEHYJISIPHOM 3BEHE, YTO
HPUBOAUT K POCTY aMIUIUTYAbI AbIXaTeabHON BosHBI B JIJID —
rpaMmMe.

IMaccuBHble (haKTOPbI BBHI3BIBAIOT MPOAOJIBbHBIC KOJeOaHUs
KPOBOTOKA, OTpPaKaIOLIME MEPUOANYECKUE H3MEHEHHUs 00b-
ema kposu. [Toniepeunsie kosebanust, 00yCIOBICHHbIC Ba30KOH-
CTPUKLMEH M Ba3oAMJIaTallMeil MBIl COCYIOB, 00YyCIOBIICHBI
paboToii aKTUBHBIX (JaKTOPOB CHCTEMBbI MUKPOLIPKYJISILIUH.

C nomourpio drakcMoruii MuOreHHbIX Konebanuii (LFm)
IPEIOCTABIAETCS. BOZMOKHOCTh OLIEHUTh COCTOSIHUE MBbIILECY-
HOTO TOHYyCa NPEKANMUIIPOB, PEryIUpyIOIIEro NPUTOK KPOBH
B HYyTPUTHUBHOE PYCJIO.

C mnomompio Heifporennsix konebanuii (LFH) Bo3MOXHO
OLICHUBATh TEPU(PEPUIECKOE CONPOTUBICHUE APTEPHON; YBe-
JIMYCHUE aMIUIUTY] HeHpPOTeHHBIX KOJIeOaHMil sSIBISETCS MHAN-
KaTOpOM CHMKEHUSI COIPOTHUBIICHUS U BOSMOXKHOCTHU YCUIJICHUS
KPOBOTOKA IO apTepUOJIO-BEHYIIPHOMY IIYHTY IpU MOBBILLIE-
HUM MHOTCHHOTO TOHYca [15]

duznonornyeckas Iprposia HeHPOreHHbIX KojIebaHui cBsi3a-
Ha C CUMIIATUYECKUM aJPCHEPTUUECKUM BIUSHUEM Ha IVIaJIKUe
MBIIILBI APTEPUOJ U apTEPHONIAPHBIX ydacTkoB. HeilporenHas
CHUMIIaTHYECKas aKTUBHOCTb HAK/IAJbIBAETCS HAa MUOTCHHBIC
BA30MOLIMM ¥ MOMYMHSIET HX. [IpH BBIpOKEHHOH aKTHUBALMH
CHUMIIaTUYECKUX Ba30MOTOPHBIX BOJIOKOH CHUMIIaTHYECKas HM-
IyJIbCALUS YCUIIMBACTCS, IPUBOS K YBEJIMUECHHUIO HEHPOreHHO-
r'0 KOMIIOHEHTa apTePUOJIIPHOTO TOHYCA, CHUKEHHIO aMIUIUTY
OCLWJUILMN KPOBOTOKA B HEHPOreHHOM AMamnas3oHe. Brimiey-
Ka3aHHbIE KOJeOaHHs KPOBOTOKA B HEWPOTEHHOM JHara3oHe
CBS3aHBI C BJIMSHHUEM TEX CHUMIIATHYECKUX BOJIOKOH, KOTOPbIE
MHHEPBUPYIOT COOTBETCTBYIOIIUE COCYAbI, T.€. TOJBKO Ha JIO-
KaJIbHOM ywacTke uccienoBanus. HeliporeHHas tepmoperyis-
TOpHAsl aKTUBHOCTh B PEryJISILIUU MUKPOKPOBOTOKA 3HAUYMMO 3a-
BUCHUT OT IICUXUYECKOTO COCTOSTHUS uesioBeka [19].

MHUKPOLHPKYIISTOPHOE PYCIIO 00SCIIeUMBaLT TPAHCKATHILISIP-
Heiit obmen O,, CO,, cyberparos, MeTaboIMTOB, HOHOB, BAB.
Mapkepamu CTpeccoBOI CUTYaIMHU SIBISIOTCS KOPTU30J1, INIIOKO-
KopTukons! U karexonamuusl (KA) [17]. Bo Bpems cTpecca u
pocta koHueHTpauun KA B KpoBH CHMKACTCSl CpEIAHEE 3Haue-
Hue nepdy3ur, MPUBOsILEe K POCTY HHAEKca nepdy3nOHHOM
carypauuu O, B MUKPOLMPKYJIITOPHOM PYCIIE M COMPOBOKIAET-
¢l yBeJIMUCHUEM OKCUT€HAaLluy cMelanHoi kposu. Kpome Toro,
najaeT WHJCKC YACIBHOrO MOTPEeOIeHUs KUCIOpoaa U oObema
nepdy3uu B TkaHu. J[aHHBIC M3MEHEHHUS CBSI3aHBI CO CIIA3MOM
MHKPOCOCY/JIOB M IIYHTHPOBAHHEM KPOBH BBH/Y IOBBILICHHS
YPOBHS KaTeX0JaMUHOB KpoBH [22]. Jlunaranus 1 KOHCTPUKLIUSA
MHKPOCOCY/IOB 00€CIICUNBACTCS TIOCPEICTBOM MHOTEHHOTO Me-
XaHU3Ma, KOTOPBIii, B CBOIO 04YEPE/lb, 3aBUCUT OT KOHLIEHTPALUU
[IUTO30JILHOTO KaJIbLIMs B INIAJAKUX MuouuTax. KoHreHTpamys B
IJIQJIKOMBILIEYHBIX KJIETKaX MEHSETCs Ipu JeHCTBUU cTpecca,
BCJIC/ICTBHE YETO BO3HMKACT Ba30KOHCTPUKLUS MM Ba301uJIa-
TalMs ¥ yBEJIIMUCHUE WM yMeHbleHue nepdysuu [16]. Crpecc
pa3BUBAETCs 10 TUILy CUMIIATO-apeHaaoBoi peakuun. Heipo-
reHHBIC KOJIeOaHUsI CBSI3aHbI C CUMIIATHYECKUMHU aJpeHepruye-
CKUMH BIIMSIHUSIMU Ha TJIQJIKUE MBIIIIBI aPTEPHOI, YTO MPUBO-
JIUT K YBEIMYCHUIO aKTUBHOCTU CHUMIIaTHYECKUX Ba30MOTOPOB,
CJIEZ0BATENIBHO MIPOMCXOAUT CyXKeHHe cocynoB. Helporennobie
KoJieOaHUsI CIOCOOHBI BIUSITH KOMIICHCATOPHO Ha MYCKYJIaTypy
U KPOBEHOCHBIE COCY/IBL, YTO TAK)KE MOXKET OTPAa3UThCs Ha KoJle-
OaHUAX MYJILCOBOW U JIbIXaTeNbHOM BOMHBI. ClienoBaTeIbHO, C
JIMarHOCTUYECKOM TOYKH 3PEHUSI aKTyasbHBIM SBIISIETCS U3yde-
HHE HE TOJIbKO aMIUTUTYJ KOJIeOaHUH B HEHPOTEHHOM, DHIOTe-
JIMaJIbHOM M MHOTCHHOM JIMaIa30He, HO U ITACCHBHBIX (hJaKTOPOB
perynsauuu KpoBOTOKA.
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Taxum 00pa3om, BBISIBICHHE CTPpecca 00bEKTHBHBIMU METO-
JaMM — aKTyasbHas mpobiiema 3apaBooxpanenus. [Ipenmnpu-
HUMAIOTCSI TIONBITKU OCYIIECTBUTh JUATHOCTUKY ICUXOJIOTH-
YEeCKOTO CTpecca, UCIOJIb3ys pa3iuuHble (U3HOIOTHYECKHe
cercopbl, B ToM uucie DKI, D3I, ¢oromiernsmorpaduio
[7,13]. HecmoTpst Ha mosryuyeHHbIE Pe3yabTaThl, OUCKY JIO-
CTOBEPHOTO METOAa IMAarHOCTHUKU CTpecca IO-IIPEKHEMY
YAESETCSI MHOTO BHUMAaHUSI.

[Icuxonoruueckuii cTpecc, KOTOPhIM omocpeayeTcs B oc-
HOBHOM CHUMIIaTUYECKOH HEPBHOHU cucTemMoil [16], Moxer
CTaTh NPUYUHON U3MEHEHUH U KO)KHOT'O KPOBOTOKA, MOIYJIH-
pyst HeliporeHHble ocuruiLuy nepdysun. MeroTcs jaHHble
0 BIMSIHHU CTPECcca Ha Ba30OMOILMM U BIUSHHH MCHUXOT'€HHO-
ro ¢akropa Ha pa3BUTHE CTOMATOJOTHYCCKHUX 3a00JICBaHUM,
ycnex BbI3ZOPOBICHUS, B YaCTHOCTH I'€POHTOCTOMATOJIOTH-
YyecKHX ManueHToB [22]. OgHako mo ceil IeHb OTCYTCTBYIOT
JJaHHBIE O BO3JCICTBUM cTpecca Ha pa3BUTHE OCJIOKHEHUMN
[0CJIe UMIUTAHTAllUM, YTO AUKTYET HEOOXOAUMOCTD IIPOBEe-
HUS JaJIbHEHIIEeTo UCCIeA0BaHUs.

Ha ocHoBaHuu IaHHBIX, NONXy4eHHbIX c¢ nomoubio JIJAD-
METPHH, BOSMOXKHO [TPOAHATU3UPOBATh COCTOSIHUSA U PACCTPO-
CTBAa CHCTEMbl MHKPOLUPKYISIIUK, OOHApPYXUTh pa3iIMyHbIC
3aboneBaHusl Ha OoJiee paHHHUX CTAAMSIX MX Pa3BHUTHS, CO3IaTh
6a3y mis Gonee MIyOOKOro MOHMMAHHs MAaTOreHe3a BO3HHKA-
IOIUX PACCTPOMCTB MUKPOLMPKY/ISALUH U OCYLIECTBISITE 00b-
SKTUBHBI KOHTPOJIb 32 MPOBOJMMBIMH JICYCOHBIMH MEPOIPH-
SATHAMH M WHIUBHAYaJIbHBIM MOAO0POM (hapMaKoIOTHUECKHUX
CpPEACTB.
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SUMMARY

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

"Mikhalchenko D., ?Poroyskiy S., ?"Makedonova Y.

Volgograd State Medical University; *Volgograd 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-
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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.
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CTPECC KAK ®AKTOP-IIPEJUKTOP PA3BUTHUS I1E-
PUMIIVIAHTUTA (OB30P)

"Muxaasuenxo JI.B., “ITopoiickuii C.B.,
9 P
“Malcenonona H0.A.

!Bonzoepadckuil  20cy0apcmeenipiili. MEOUYUHCKULL  YHUBEDPCU-
mem; *Boneozpadckuii MeouyuHcKuil nayyunviil yenmp, Poccus

B 310Xy COBpPEMEHHBIX TEXHOJIOTHH BCE OOJBIIYIO HOIY-
JIIPHOCTD IPpUOOpEeTaeT UMILIAHTALIUS, KOTOPBIH ABIACTCS 011~
HUM U3 BEyIIUX METOAOB IPU MPOTE3UPOBAHUH CTOMATOJIO-
rudeckux O0onbHBIX. VMImanTanus pemaer psija npodieM Kak
ICTETUYECKUX, TaK U PyHKIHMOHAIBHBIX. OHAKO, HEYKJIOHHO
pacTeT IPOLEHT OCIOKHEHUH, TAKUX KaK IePUUMIITIAHTUTHI U
MYKO3HTBI, IPUBOJSIIIUE K HAPYLICHUIO JKeBaTEIbHOM (yHK-
K 3yoHoro psiza. [1o ceil 1eHb OKOHYATENIbHO HE BBISICHEHBI
BOIIPOCHI 3THOJIOTUH U MATOTeHE3a M0CICUMINIaHTAllHOHHBIX
ocnoxHeHuil. OqHUM U3 BeAyIIHX (aKTOPOB-TIPEIUKTOPOB
UX pa3BUTHS SIBISETCS TICUXOAIMOIMOHANIBHBIN cTpecc. Ha
OCHOBAHMM aHaJIM3a JIUTEPaATypbl BOSMOKHBIM METOAOM HC-
CJelloBaHUs CTpecca, €ro BIUSHUSA Ha pPa3BUTUE MEPUUM-
IUIAHTUTOB SIBJSIETCS JIa3epHasl JOIIUIEPOBCKast (IoyMeTpus
(JII®), mno3Bojsiomias ONEPaTUBHO OIEHUTHb COCTOSIHUE
CUCTEMBbl MUKPOLUPKYJISLUHN MOJOCTH PTa Ha 3Tame MocTa-
HOBKM JIMarHo3a, 10 Hadajga MpoBeJeHHs (apMakoTepanuu
U B JUHAMHKE JICUYCHUS U CKOPPEKTHPOBATh CXEMY JICUECHHUS
C LeNbI0 NPO(UIAKTHKH PA3BUTHUS MOCICONEPALUOHHBIX OC-
noxxuenui. [lonyuennsie JIID-rpaMMbl 103BOJISIOT OLICHUTH
COCTOSIHUE PETYIATOPHBIX CUCTEM OpraHu3Ma. ABTOPBI PEKO-
MEHAYIOT ucnoiabs3oBath JIJI® ams quarHocTuku ncuxonoru-
YeCKOro crpecca.
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PERCEPTION OF ORAL PROBLEMS IN PATIENTS WITH ADVANCED CANCER

14Tebidze N., *Chikhladze N., *Janberidze E., 'Margvelashvili V., "2Jincharadze M., *Kordzaia D.

"Ivane Javakhishvili Thilisi State University (TSU); *Batumi High Technology Hospital Clinic “Medcentre*;
STSU Alleksandre Natishvili Morphology Institute; “BAU 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 half
of the 20th century no medical care for the end-of-life périod
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,
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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:

»--- S0 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 | ¢. 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 | ¢. 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 | ¢. 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 | ¢. 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-a-vis your general problems?
0........ 10....... 20.......30.......40......50......... 60......70......... 80....c.... 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
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Batumi High Technology Hospital Clinic «Medcentrey.

Criteria of exclusion from the research:

1.No or low competences of Georgian language;

2.Inadequate cognitive skills.

For the research we used a questionnairecone 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;

14.0ral 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;

16.0cclusion: normal,mesial, distal, edge-to-edge, nonocclusion, crossbite;

Note:

17. Formula:8 7654321{12345678

87654321[12345678

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

Diagnosis

Number

‘Women Men

Malignant tumor of bronch and lung

Ductal carcinoma of mammary gland

Prostate adenocarcinoma

Malignant ovarian tumor

Malignant tumor of pancreatic head

Malignant tumor of rectus

Follicular limphoma

—_] = =] W

Malignant tumor of Urinary bladder

===

Malignant cervical tumor of uterus

Malignant lateral side tumor of tongue

Malignant skin melanoma

Malignant tumor of thyroid gland

Nonhodgkin limphoma

Malignant tumor of connective and soft tissues (myxosarcoma)

Malignant tumor of kidney

Kaposi’s sarcoma

Malignat tumor of stomach

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
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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.
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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

14Tebidze N., *Chikhladze N., '*Janberidze E.,
"Margvelashvili V., “Jincharadze M., '*Kordzaia D.

Ivane Javakhishvili Tbilisi State University (TSU), Batumi
High Technology Hospital Clinic “Medcentre*; 3TSU Alleksan-
dre Natishvili Morphology Institute; *BAU 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
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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.

PE3IOME

BOCIIPUSITUE ITPOBJIEM IIOJIOCTHU PTA Y ITALIU-
EHTOB C 3AI1IYIIEHHBIM PAKOM

14Teoumze H.T., “Uuxmansze H.T., '* T:xandepuasze E.I".,
"Mapreejamswm B.B., 2 lxunuapanze M., Kopazana JI.JGx.

"Tounucckuil 2ocyoapemeennviti ynusepcumem um. U. Jicasa-
xuweunu (TI'Y); BamymcKuil 6b1COKOMEXHONI02UHECKUT 20CNU-
mane, Knunuxa «Medyenmpy; SHnemumym mopghono2uu um.
A. Hamuweunu, TI'Y; *BAY Mexcoynapoonsiii Yuusepcumem,
bamymu, I'py3us

Lenbo uccaen0BaHus SIBUIIOCH OIIPE/Ie/ICHUE IPUYNH HEBBI-
SABJICHUSA )KaJ'IO6 Ha 11aToJIOruu pOTOBOﬁ IMOJIOCTU U CUMIITOMOB
3a00JIeBaHNs B MHTEPBBIO MOJTY-CTPYKTYPHPOBAHHOTO (opmaTa
¢ OTCYTCTBTEM (DOKYCHPOBAHHS Ha COCTOSHMH POTOBOH MOJIO-
CTH.

HUccnenoBano 50 oHkosornueckux O0oiabHBIX B Bo3pacte 20-
75 net, KOTOpble MOJy4Yald HHTEIPUPOBAHHOE MAJJIMATHBHOE
JIeYCHHE.

B mporecce uccienoBaHusl UCIIONB30BAaHbl AHKETHI-OIPOC-
HUKH, cocToslIMe U3 2 yacTell. B mepBoii wactu uccienyemsle
HAlMEHThl OTBEYAJIM Ha 3aJaHHbIC BOIPOCHI 10 IMOBOJY XKajJo0
Ha COCTOSIHHE POTOBOM IOJIOCTH IyTeM BbIOOpa OTBETa U3 He-
CKOJIBKUX MPEAIOKECHHBIX BAPUAHTOB.

Bropyo yacTh aHKETbI 3aIIOJIHSUT BPa4-CTOMATOJIOT ITOCIIE OC-
MOTpa POTOBOI! MOJIOCTH UCCIIEyEeMBIX MAallHEHTOB.

B pe3ysbTare aHaljin3a l'lO.]'ly'-[eHHbIX JAaHHBIX yCTaHOBHeHO,
YTO COCTOSIHHUE, 3a(UKCUPOBAHHOE BPauOM-CTOMATOIOTOM, 00-
JIee TSDKEIIOe M Cepbe3HOe, YeM B )Kaslo0ax MalleHTOB.

Ha ocHoBanuM pe3yibraToB 00paOOTKH DaHHBIX HPOBEICH-
HOTO MCCJIC0BAHHs aBTOPAMHU JICNIACTCs BBIBOJI, YTO COCTOSIHUE,
3apErUCTPUPOBAHHOE CTOMATOJIOTOM, OBLIO 0OJiee TSKEIBIM U
CECPHE3HBIM B CPABHEHUHU C )KaJ'lOGaMI/I MarMeHTOB.
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Cnez(yeT Y4UTBIBATH, YTO COCTOSHUE U IIATOJIOTUS ITOJIOCTU
pTa, BEISBICHHBIC B XO/I€ IPOBEICHHOTO HCCIIEIOBAHUSI, OJLIe-
JKaT YIY4LICHHIO U JICUeHUI0. TakuM 00pa3oM, UX MPaBUIIbHOE
BEACHUEC MOXET YJIYyHLUIUTb Ka4€CTBO KXU3HU GOHBHI:IX TSIKENBI-
mMu pOopMaMH paka.
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MODERN TREATMENT METHODS OF PHLEGMON IN THE MAXILLO-FACIAL AREA AND NECK

"Malanchuk V., 2Sidoryako A., ?Vardzhapetian S.

'Bogomolets National Medical University, Kyiv, *State 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.

© GMN

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

Age (years
Sex ge (v ) 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
Cheekbone 2
Wing maxillary 12
Parotid-chewing 10
Pharyngeal 15
Infraorbital 5
Neck 4
Floor of the mouth 10
TOTAL 100

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
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was 4x10'%/1. Hemoglobin in 24 (24%) patients was less than
120 g/1, 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 x10%/1 and only in 58 (58%) patients
leukocytosis more than 11x10%/1. 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.
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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, (1012/1) 4,64+0,06 4,31+0,08* 4,27+0,08*
Hemoglobin, (g/1) 141,0£1,7 132,642,8%* 134,742,1%*
Color indicator, (c.u.) 0,91+0,01 0,89+0,01 0,89+ 0,01

White blood cells, (10%) 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)

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 1% group, a decrease in body temperature was
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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 Lincomyecin, 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 2" 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 12" hour, it is only 79.5 %. A day later,
regardless of the presence of pathways, lincomycin is not
detected in the blood.
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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-FACIALAREA AND NECK

Malanchuk V., ’Sidoryako A., Vardzhapetian S.

'Bogomolets National Medical University, Kyiv, *State 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.
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COBPEMEHHEBIE METO/bI JEYEHUS ®JIETMOH YEJIOCTHO-JIUIIEBOM OBJIACTH U IIEX

"Mananuyk B.A., ’Cunopsiko A.B., Bap:xanersn C.JI.

'Kuesckutl hayuonanvhwiil meouyunckuil ynugepcumem um. O.0. Boecomonvya;
’I'V 3anopooiccras MeOUyUHCKas akademust NOCIeOunioMHo2o oopasosanus M3 Ykpaunsl, Ykpauna

Jlumdarndeckas cucremMa — BXOJHT B €IUHYIO0 KDOBEHOCTHYIO
CHCTEMY YeJIOBeKa W aKTUBHO YYacTBYeT B OOECIIEUCHUH HM-
MYHHOTO OTBETa OpraHH3Ma.

Iens uccnenoBanus - MOBBICUTH Y(P(EKTHBHOCTE JICUSHUS
(IIerMOH  YeIIIOCTHO-TIMIIEBOM O0acT! W IIeW BIIMSIHUEM Ha
MaTOreHn4ecKre (haKTOpPbI, JOTOIHSST OCHOBHOM IIIaH JICYSHHS
BBEJICHUEM BTOPOrO AHTHOMOTHKA PErHOHAPHBIM JmMpaTnye-
CKUM ITyTEM.

O6cnenoBano 100 namyeHToB ¢ OCTPHIMU BOCHATHTEIBHBIMH

OZIOHTOTEHHBIMH 3a00JIEBaHUSIMH YETIOCTHO-JIUIIEBOI 00a-
cTu. BospHBIE MONy4anu Kak TpaJUIHOHHOE MEIHKaMEHTO3-
HOE JICYEHHE, TaK U K OCHOBHOMY METOAY JICUSHHMS BKIFOYAIIN
pErHOHApHYIO JIMM(OTPOITHOIO aHTHOAKTEPHAIBHYIO TEPAITHIO.
3axmoueHne. PermonapHoe aMMQaTponHOE BBEACHHE AHTH-
OMOTHKa IIPU JIeYeHNH (IIETMOH YETIOCTHO-JIMIEBOH 001acTH
U IIeU NPHUBOAUT K YCKOPEHHOMY HACTYIUICHHIO BTOpOH (ha3sl
Pa3BUTHs PaHEBOTO Ipolecca, Oonee ObICTPON JIE3MHTOKCHKA-
I[UY OpraHU3Ma.
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VALIDATION OF THE DIAGNOSTIC AND TREATMENT COMPLEX FOR PATIENTS
WITH ORTHOGNATHIC DEFORMITIES AND PHONETIC DISORDERS

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

0.0. 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 [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.
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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 CI-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 I11”
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-
TINA 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-
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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), Il degree — in 32.9% (n=27),
IIT 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, I1I 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-
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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.

3shape®™

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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3shape®

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

a)

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

b)

Fig. 3. Patient B. cephalogram with open bite before (a) and after (b) treatment

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. 5a,b,c, 6a,b, 7 a, b, 8 a, b).
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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)
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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)

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))

a) 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
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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.

¢ i D

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
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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.
0.0. 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
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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.

PE3IOME

OBOCHOBAHHUE KOMILIEKCA JUAT'HOCTHYE-
CKHMX M JEYEBHBIX MEPOITPUSITHI JJIST MALIH-
EHTOB C 3YBOYE/IIOCTHBIMHU JE®OPMALUAMU
N ®OHETUYECKUMU HAPYIIEHUAMU

Dunc I1.C., SIxoenko JI.H., ®unonenko B.B.,
MeabsHuk A.A.

Hayuonanohotii meduyunckuii ynugepcumem um. A.A. Boeo-
monvya, Kues, Yepauna

B nocriennee Bpemst HabIroaeTCsl TEHICHIMS pocTta 3yboue-
JIFOCTHBIX Ae(opManuii pa3InaHOrO MPOUCXOXKICHHUS, COIIPOBO-
JKJTAFOIIHUXCS (POHETHUECKUMH HAPYIICHUSIMH.

Lens rccnenoBanyst - MoBhIIIeHHE 3P HEKTUBHOCTH OPTOIOH-
TUYECKOTO JICUCHHS 3yOOYEIIOCTHBIX Je(hOopMaIlHii, COMPOBO-
JKJTAFOIIHXCST (POHETHUECKUMHE HAapyIIEHHSIMH, ITyTeM pa3pador-
KN ¥ 000CHOBaHHSI KOMIUIEKCA JMATHOCTHYECKUX U JIEUeOHBIX
MEpONPHATHH Ha OCHOBAHMM MYJIBTHJIVCIUIUIMHAPHOTO ITOJ-
Xo0z1a.

Bnusiaue cocrosiaus JIOP-opranos Ha hopmupoBanue 3y060-
YEJIOCTHBIX Jedopmannii 1 (pOHETHUECKUX HApYILICHUH n3yde-
HO y 155 nmereii. KiimHnueckoe cromaronormdeckoe o0cieno-
BaHUE ¥ OPTOIOHTHYECKOE JICUCHHUE TIPOBEICHO 82 ManueHTam
B Bo3pacte 6-12 sier. BoimonHeHa uHAMBUyallbHAsE KOPPEKTU-
pyromias JIoroneandeckas pabora 1o NpeomoIeHHo 1e(eKToB
(hoHOIOrMYECKOI YacTH peyn.

[peuoKeHHBI KOMITIEKC JIHAarHOCTHYECKUX M JICYeOHBIX
MEPOIPHATHH MO3BOIMI TTOBBICUTE d(PPEKTHBHOCTH OPTOJOH-
THUYECKOTO JICUCHHMs JeTel ¢ nedopManusiMu 3y004entoCTHOTO
anrmapara ¥ HapylICHHSIMHU PEYH, B 3aBHCUMOCTH OT THIIA MPHU-
Kyca C MOMOIIBI0 MEXIUCIHUIUIMHAPHOTO ITOJX0/a C Y9acTHEM
OTOJIAPMHT0JIOTa, JIOTOIE/a, IETCKOTO TepaneBTa ¥ XUpypra, 4to
MOTBEPIKJICHO YITyUIICHUEM [T0Ka3aTeliel aIeKTpoMuorpaduu,
AQHTPOIIOMETPUYECKUX H3MEPEHHH CKAaHMPOBAHHBIX MOJeNeH
4enmocTel, nedanomerpun y 86,6% MaueHTOB; aHAIN3 TAHHBIX
KOHYCHO-JIy4eBOH KOMITBIOTEPHOH TOMOTpa MoKa3al yBeJ-
YeHHE 00beMa BEPXHHX JIBIXaTCIbHBIX IMyTel Ha 53,84+4,2%.
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EVALUATION OF GENE POLYMORPHISM OF IL-18 AND IL-10
IN CHILDREN WITH NEPHROTIC SYNDROME

Dudnyk V., Zvenigorodska G., Zborovska O., Vyzhga 1., 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-
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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-1B [10]. It has been shown that IL-1p 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 -1 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-1f (-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 (¢GFR) was calculated using the Schwarz formula.

Genetic polymorphism of IL-1p (-511) and IL-10 (-1082) and
serum IL1f were evaluated. The variants of IL-1p and IL-10
genes were determined from whole blood samples. Polymor-
phic analysis for IL-1f and IL-10 was performed by polymerase
chain reaction (PCR) and subsequent restriction fragment length
polymorphism (RFLP) methods. The level of IL-1p 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-18 (-511) and IL-10 (-1082)
genes in children with nephrotic syndrome (Table 1).

We found the prevalence of the genotype CT (16 patients —
80%) of allelic polymorphism of IL-1f (-511) gene. Among the
patients with nephrotic syndrome 4 had the genotype CC of the
gene IL-1P (-511) (20 %).

Preliminary evidence primarily from adult CKD studies indi-
cates that gene polymorphisms of IL-1 CT (-511) was associ-
ated with the progressive course of CKD. Presence of the C/T
allelic polymorphism of the gene IL-1f (-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 A/A 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 -1 in serum of children with
chronic glomerulonephritis, nephrotic syndrome, we found
that IL -1 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-1f in serum, compared with
children with genotype C/C (p<0.05) (Table 2).

A strong direct relationship between the level of IL-1f in
serum and C/T allelic polymorphism of the gene IL-1p (-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 -1f.

We analyzed connection between allelic polymorphism of
gene of IL-1P 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-1p (-511). C/C allelic
polymorphism of the gene IL-1fB (-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 IL-1B (-511) IL-10 (-1082)
. . . CT CC GA GG AA
Children with nephrotic syndrome
16(80%) 4(20%) 10(50%) 8(40%) 2(10%)
Table 2 Levels of IL-1f according to gene polymorphism
Genotype CC Genotyp CT Healthy children
IL-1B(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-1B are localized on the chromosome
2q 13-21. Among the allelic polymorphisms of IL-1f, 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-1B gene are highly productive. Persons
who are homozygous for the high-producing IL-1f 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-1p 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 f and ILIRN
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 f [8,13].

In another study, they investigated whether genetic polymor-
phisms of TNF-o, IL-1f, 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-a, IL-1p, IL-6, and
IL-10 variants does not influence the development of acute renal
failure, but the constellation of TNF-a 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].
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Conclusions. Our data suggest the prevalence of the genotype
C/T of allelic polymorphism of IL-1$ (-511) gene in children
with nephrotic syndrome. In our study, we demonstrated that
pro-inflammatory cytokine IL-1f is independently associated
with C/T allelic polymorphism of the gene IL-1f (-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 A/A.

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-1B gene polymorphism
in the progression of CKD in children with nephrotic syndrome.
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SUMMARY

EVALUATION OF GENE POLYMORPHISM OF IL-1p
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-1f (-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-1f (-511) and IL-10 (-1082) and se-
rum IL1f were evaluated.

Analyzing the contents of IL-1p in serum of children with
nephrotic syndrome, we found that IL-1f 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-
1B 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
A/A was only in 10% of patients. A strong direct relationship be-
tween the level of IL-1p in serum and C/T allelic polymorphism
of the gene IL-1f (-511) was found (r=+0,56) (p<0.05).

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

Keywords: children, nephrotic syndrome, cytokines IL-1f,
IL-10, gene polymorphism.
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MOJUMOP®HW3M 'EHOB WJI-1p U WJI-10 Y IETEM C
HE®POTHYECKHUM CUHAPOMOM

dynaux B.M., 3Benuropoackass A.lO., 36oposckas O.A.,
Brorxra 10.B., Mockasok A.B.

Bunnuyxutl HAYUOHATbHBIL MEOUYUHCKULL YHUGEPCUMem UM
H.U. Ilupozosa, Yxpauna

Llenbio nccienoBaHus IBUIOCH OIpe/ieIeHHe NoIUMOophHr3Ma
rexoB uuroknHoB WJI-1B (-511) u NJI-10 (-1082) y nereii ¢ He-
(pOTHYECKUM CHHAPOMOM.

20 marueHToB ¢ He(HPOTUUCCKUM CHHIPOMOM BKITIOUYCHBI B
uccnenosanue ¢ 2017 mo 2018 rr. B uccnenoBanne ObLIM BKITIO-
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YeHBI JIETe C YPOBHEM CKOPOCTH KIIyOOUKOBOH (HIBTpALUH
>90 mu/muH. OueHuBany reneTndeckuii nonumopdusm NII-1P
(-511), NJI-10 (-1082) u ypoens cbiBopoTodnoro IL1[.

Awnann3z copepxanust WJI-1f B ceiBopoTke y nereii ¢ Hedpo-
THUYECKUM CHHAPOMOM BbIsIBIII, 4TO MJI-1f 3HAUMTEIBHO MOBBI-
IIeH y JeTel C CTepOMI-PE3UCTEHTHBIM HE(PPOTHUSCKUM CHH-
JPOMOM U JIeTel ¢ MPOrpecCUpOBaHUEM IIIOMEpYJIOoHe(pHTa B
CPaBHEHUU ¢ peMuccuei u 310poBeiMu neTbMu (p<0,05). Hanu-
yue C/T reHorumna cBsi3aHo C NOBBILICHHOH npoxykuueit NJI-1
B CBIBOPOTKE B CpaBHEHMH ¢ 1eTbMU ¢ renotunom C/C (p<0,05).
U3yuas nomumopdusm SNP-1082 UJI-10, onpenesneHo, uto y
50% nereit ¢ HepoTHUeCKUM cHHAPOMOM umeeTcst G/A reHo-
tun, y 40% - G/G renorur, a redotun A/A -y 10% manueHToB.
OOHapysKeHa CuiIbHas mpsiMasi CcBsi3b Mexay yposHem WJI-1B
B ceiBopotke ¥ C/T amnensHpiM nonumopdusmom rena WJI-1B
(-511) (r=10,56) (p<0,05).

Pe3ynbTarsl IPOBEICHHOTO UCCIISIOBAHUS ITO3BOJISIIOT 3AKIIIO-
YUTb, YTO FeHHbIH noaumoppusm NJI-1B (-511) MmoxHO ncnonb-
30BaTh B KaUeCTBE MapKepa IPOrpecCUPOBaHUs IIIOMepyIoHe(-
puTa U HePOTUIECKOTO CUHIPOMA.
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MICROBIOLOGICAL AND IMMUNOLOGICAL ASSESSMENT OF A COMPLEX
OF THERAPEUTIC-PREVENTIVE MEASURES FOR CHRONIC CATARRHAL GINGIVITIS
IN CHILDREN WITH DIABETES MELLITUS

'Kotelban A., 2Moroz P., 'Hrynkevych L., 'Romaniuk D., '"Muryniuk T.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical University»,
IDepartment of Pediatric Stomatology, *Department of Surgery Nel, 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 1is 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
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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 (p<0,05), gram-negative microorganisms —46,43%
less (p<0,05), and Candida fungi — 94,74% (p<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 (p<0,05), gram-negative
microorganisms — 36,00% (p<0,05), and Candida fungi —
42,86% (p<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 (p,<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. pyogenes), 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)

Main subgroup (n=30) Group of comparison (n=24)
Indices
before treatment after before after before
treatment treatment treatment treatment
abs. 85 26* 81° 43%*°
General amount of microorganism strains
% 100 100 100 100
Amount of strains abs. 38 10* 42° 19%¢
of gram-positive bacteria % 44’71 38,46 51,86 44,18
Amount of strains abs. 28 15% 25° 16*
of gram-negative bacteria % 32,94 57,69 30,86 3721
abs. 19 1* 14° 8*.°
Yeast-like fungi Candida
% 22,35 3,85 17,28 18,61

notes: * — difference between the indices in t

he groups of observation before and after treatment is reliable (p<0,05);

© — difference between the indices of the main and comparative groups in the dynamics of treatment is reliable (p ,<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)

Group of the study
é Generic Specific main subgroup (n=30) group of comparison (n=24)
= belonging belonging
before after before treatment | after treatment
treatment treatment
Lactobacillus L. salivarius 0 1,00* 1,00° 1,00
-~ N. oralis 2,00+0,58 2,00+0,58 2,00+0,58 1,00%*,°
5 Neisseria
."E N. elongata 2,00 2,00 2,00 1,00%*,°
[}
-
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%*,°
Streptocoecus
Str. faecalis 3,75+0,48 1,0* 3,50+0,50 2,00%,°
Str. pyogenes 4,91+0,34 1,0% 4,67+0,33 2,00%,°
é S. epidermidis 4,83+0,17 1,0%* 4,75+0,25 2,00%,°
g Staphylococcus
g S. aureus 4,58+0,39 1,0* 4,50+0,17 2,00%,°
=9
& C. albicans 3,27+0,24 1,0* 3,00+0,19 2,0%°
Candida C. tropicalis 3,0+0,38 0 2,60+0,40 1,00*,°
C. krusei 2,00 0 1,00° 0
Pseudomonas P. aeruginosa 3,33+0,33 0 3,33+0,33 2,0%
2
§n Escherichia E. coli 3,35+0,15 1,0% 3,23+0,17 1,22+0,15*°
o)
ﬁm P. mirabilis 3,50+0,50 1,0* 4,00 2,0%.°
= Proteus
P, rettgeri 2,00 0 2,00 0

notes: * — difference between the indices in the groups of observation before and after treatment is reliable (p<0,05);

° — difference between the indices of the main and comparative groups is reliable (p,<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
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less — S. aureus and 3,75 times — Str. faecales, 3,35 times E.
coli and 3,27 times C. albicans. In children from the group of
comparison contamination of the oral cavity with these micro-
organisms decreased as well: 2,65 times — E. coli, 2,34 times
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Table 3. Changes of levels of mRNA expression of natural immunity in the buccal epithelium of children suffering from chronic
catarrhal gingivitis with comorbid diabetes mellitus in case of different methods of treatment, (M+m)

Before treatment After treatment
Index . _ Group of comparison . _ Group of comparison
Main subgroup (n=30) (n=24) Main subgroup (n=30) (n=24)
TLR-2 90,07+3,41 85,83+5,02 40,35+4,91° 75,38+6,53%*
TLR-4 75,55+7,33 79,57+8,44 41,2249,47° 63,99+7,71°*

notes: ° — difference between indices

n the group of observation before and after treatment is reliable p<0,05;
* — difference between indices of the main group and the group of comparison is reliable p ,<0,05.
Normalization according to the method ,,Ct with referent-agent GAPDH

Str. pyogenes, 2,25 times S. aureus and 75,00% — Str. faecales,
66,50% — P. aeruginosa and 50,00% — C. albicans.

Such representatives of biocoenosis of the oral cavity of chil-
dren from the main subgroup as St anginosus, P. aeruginosa, P.
rettgeri, C. tropicalis and C. krusei were not inoculated, and in
children from the subgroup of comparison — only P, zettgeri 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 (p<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 (p,<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 (p,<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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SUMMARY

MICROBIOLOGICAL AND IMMUNOLOGICAL ASSESSMENT OF A COMPLEX OF THERAPEUTIC-PREVENTIVE
MEASURES FOR CHRONIC CATARRHAL GINGIVITIS IN CHILDREN WITH DIABETES MELLITUS

'Kotelban A., *Moroz P., 'Hrynkevych L., 'Romaniuk D., 'Muryniuk T.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical Universityy,
!Department of Pediatric Stomatology, *Department of Surgery Nel, 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.

PE3IOME

MUKPOBHUOJOI'MYECKAS 1 UMMYHOJUIOTHYECKAS ONEHKA KOMITJIEKCA
JEYEBHO-IMIPOPUJIAKTAYECKUX MEPOIIPUSITUIA YV IETEMN
C XPOHUYECKHUM KATAPAJIBHBIM THHTUBUTOM U CAXAPHBIM JJUABETOM

"Korennban A.B., Mopo3 ILB., 'Tpuukeuu JL.T., 'Pomanrox /I.I., 'Mypbiniox T.H.

Beicwee cocyoapcmesennoe obpazosamenvroe yupedcoenue Ykpaunul
«BYKOBUHCKUIL 20CYOapCMEEHHbI MEOUYUHCKUL YHUSEpCUumemy, 'kageopa 0emckoi cmomamonozuu,
’raghedpa xupypeuu Nel, Yeprosywi, Yrpauna

Lempro mccmenoBaHns SBUIIOCH TOBHIMIEHHE (P (EKTHBHO-
CTH JICUEHHSI XPOHNIECKOTO KaTapaabHOTO THHTHBUTA y JeTel,
OOJIBHBIX CaXapHBIM AUA0ETOM TUTA 1, IyTeM YCOBEPLICHCTBO-
BaHMS METOJ0B (hapMaKOIOTHIECKON KOPPEKIIUH, ONPeIeTICHHS
ToKaszareed MECTHOTO BPOXJIEHHOTO MMMYHHOTO OTBETa H
MHUKPOOHOIOTHYECKUX 0COOEHHOCTEH 3a00IeBaHMS.

O6cnenoBanbl 54 peOeHKa, OOJNBHBIX caXapHBIM I1Ha0eTOM
Tuna | ¥ THHUTBUTOM B Bo3pacte 12 net. B 3aBucumoctu ot
MIPOBOJMMOI! Teparuy AeTH pa3AeleHbl Ha 2 TPYMIIBI: OCHOB-
Hasg (n=30) u rpynmna cpasHeHus (n=24). [IpoBenen mMukpo-
Ouomornuyeckuif moceB cockoba €O CIM3UCTHIX 000I0UeK
POTOBOIl TONIOCTH C HETbIO OMpPEAETICHHS MHUKPOQIOPH U
ypoBHs skcnpeccun MPHK noka3zareneil Bpoxx1eHHOTO UMMy -
HUTETa B OyKKaJIbHOM STUTENNH. JleTH momydann 0a3ucHyIo
TEpanuio B BHIE WHCYIUHOTEPANHH MO 0a3ucHO-00IIOCHOM
cxeme. JledeHne XpOHHYIECKOTO KaTapaJbHOTO TMHTUBUTA B
o0enx rpymmax BKIIOYal0 THTHEHHYECKoe 00ydeHHe WHIH-
BHJIyaJbHOTO YXOJa 3a MOJOCTBIO PTa, MPOEeCCHOHANBHYIO
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TUTHECHY M CaHAIMIO KapHO3HBIX 3y0oB. JleTsM OCHOBHOM
TPYTNIEl MPEUIOKEHO TTOJIOCKaHHE POTOBOW MOJOCTH AHTH-
CEeNTHYECKUM pacTBopoM «Jlexacan», paszkeBbiBanue | Ta-
onetku mpoduoTnueckoro neiicteus «buoras Ilpo/lentucy,
nepopanbHOe MPUMEHEHHEe HMMyHOMOyIsaTopa «Mmymper».
JleTsaM Tpymnmnsl CpaBHEHHS MPOBOAMIOCH JIEICHUE XPOHHUE-
CKOTO KaTapaJlbHOTO THHTUBUTA 110 OOIIETIPHUHSITOHN cxeme.

MukpoOHBIi Teli3ak MOJOCTH pTa NeTeH MOCie 3aBEepUICHUs
ne9eOHO-TIPOPUITAKTHIECKIX MEPOIPHATHI XapaKTePU30BalICs
YMEHBIIIEHHEM O0IIero MUKPOOHOTO YUCa y JeTeil OCHOBHOM
rpynmsl 10 69,42%, B rpymie cpaBHEHHS - 10 46,92%.

B nunamumke nedeHHs COCTOSHHE BPOXKICHHOTO MMMYHHTeE-
Ta yKa3plBaeT Ha YIyYIIeHHEe 3aMIUTHBIX MEXaHU3MOB POTO-
BOH MOJIOCTH Yy AeTell OCHOBHOM I'pyMIIbI, YTO MOATBEXKIAETCA
ymeHmeHneM ypoBHs skcripeccurt MPHK TRL-2 BaBoe y nereit
OCHOBHOI! TPYTITIBI, B TPYIIIEe CPABHEHHUS 3TOT ITOKA3aTeNb CTal
MEHBIIIE UCXOTHOTO ypOBHA U cocTaBmi 11,71%.

Okcnpeccuss MPHK TLR-4 y mereit obenx rpymm mocie Je-

75



YeHHs JTOCTOBEPHO YMEHBIIWIACK: Y JIeTeil OCHOBHOI IPyIIIbI

- 45,44% a 'y neteii B rpynme cpaBHeHHs - 19,59%.
[TonyueHHbIE TaHHBIE MMO3BOJSIIOT 3aKIIOYUTh, YTO IPOBE-

JIEHHBI HaMHU KypC JIeueOHBIX MEpONPHUATUI TMPU XpOHHYeE-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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CKOM KaTapaJlbHOT'O TMHTMBHUTE y JAeTeld OCHOBHON I'PYIIIbI
CIIOCOOCTBOBAJI CYLICCTBEHHOMY YIYYIICHHIO COCTOSHMS
TKaHEW MapojoHTa B CPAaBHEHUHU C TPAAULIMOHHBIM METOAOM
JEYESHHUS.
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SURVEY OF PRACTICES, KNOWLEDGE AND ATTITUDE CONCERNING ANTIBIOTICS
AND ANTIMICROBIAL RESISTANCE AMONG MEDICAL UNIVERSITY STUDENTS

"Phagava H., 'Balamtsarashvili T., ?Pagava K., '"Mchedlishvili L.

Thilisi State Medical University, ' Department of Epidemiology and Biostatistics,
’Department of Child and Adolescent Medicine, Georgia

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

Can antibiotics cure bacterial infections?
English medicalGEO

publicHEALTH Total

I -
I 1 do not know

Fig. 1. Percentage of responses to the question: “Can antibi-
otics cure bacterial infections?”
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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 4" year
of the Thilisi 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).

Can antibiotics cure viral infections?
English medical GEO

publicHEALTH Total

I .
I 1 do not know

Fig. 2. Percentage of responses to the question: “Can antibi-
otics cure viral infections?”’

Graphs by Faculty
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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

Bacteria cause common cold and influenza
English medicalGEO

publicHEALTH Total

false

.
I nissing

Fig, 3. Percentage of agreement to the statement: “Bacteria
cause common cold and influenza”

Graphs by Faculty

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.
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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).

Have you heard of antibiotic resistance?
English medicalGEO

publicHEALTH Total

no

- s |
I 1 do not know

Fig. 4. Percentage of responses to the question: “Have you
heard of antibiotic resistance?”

Graphs by Facuty

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

. completely | somewhat | unde- | somewhat | completely
in % . . .
agree agree cided disagree 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 21.23 27.83 15.09 19.81 15.57
not cause development of antibiotic resistance
Adve-rse effects of antlmlcrf)b.lal.s are re.duced 6.60 2217 24 53 18.40 2783
by using more than one antibiotic at a time**
Unnecesgary use of antimicrobials shortens 425 17.45 16.04 14.15 4717
the duration of illness*
When you have a cough and sore throat, use
of antimicrobials will contribute to emergence of resistant 14.15 36.32 21.70 14.62 13.21
strains
When I haye a .cold, 1 should take antibiotics to prevent getting 16.98 2123 2.96 16.98 34.43
a more serious illness*
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 antlblf)t}c,'l conﬁnbute 18.40 2972 2170 1934 991
to the development of antibiotic resistance
AMR is an important and serious public health issue facing the 5495 25.04 11.79 47 583
World**
AMR is an important and serious public health issue in our 5047 24.06 1651 425 425
Country
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 | 2642 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 3491 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);

*EEX 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
amain 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.
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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 Ttaly [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
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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

"Phagava H., 'Balamtsarashvili T., ?Pagava K.,
Mchedlishvili I.

Thilisi State Medical University, 'Department of Epidemiology
and Biostatistics, *Department 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.

© GMN

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 4" year of the Thilisi 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

PE3IOME

OIIEHKA 3HAHWI, OTHOILIEHUS W IMPAKTHUYE-
CKOI'O IOBEJEHUS CTYAEHTOB MEJUIIUHCKO-
'O BY3A IIO UCIIOJIb30BAHUIO AHTUBUOTUKOB
U UX MTPOTUBOMHUKPOBHOM PE3UCTEHTHOCTH

Marasa E.K., 'Banamuapamswin T.M., [larasa K.U.,
"Myemmmsuian U.M.

Tounucckuil 20Cy0apCmMeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
loenapmamenm snudemuonozuu u ouocmamucmury, ‘oenap-
mameHnm 0emcKou u NOOPOCmMKo8oU meouyunul, 1 py3us

[IpoTuBOMUKpPOOHAsI PE3UCTEHTHOCTD SIBJISCTCS BCEMUPHON
po0IeMOil U HpeaCTaBIsIeT YIpo3y A 3APaBOOXPAHEHHST BO
BCEM MHpe.

Lenp mccnenoBanus - OLEHKA 3HAHWH, OTHOILIEHUS U Ipak-
THUYECKOT'0 MTOBEACHUS CTYCHTOB MEAULIMHCKOIO YHUBEPCUTETA
II0 HCIMOJb30BAaHUIO AaHTHUOMOTUKOB U HMX NPOTHBOMUKPOOHOM
PE3UCTEHTHOCTH.

OInpOoCHUK 3HAHUH, OTHOILICHUS U MTPAKTHUYECKOTO MTOBEICHUS
(30I1), comepxkamruii 50 Bormpocos pa3paboTaH Ha aHTIHICKOM
U TPY3UHCKOM s3blKax. B uccienoBaHuu NpUHUMANU ydacTHe
cryneHtsl [V kypca TOmimcckoro rocygapcTBEHHOIO MEAH-
LIMHCKOI'O YHHUBEpCUTETa. B ncciieoBaHNM HCIOJIb30BaH METOL
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CIly4aiiHO THe3/10BOi BBIOOPKH 1 0011Iee KOIHIeCTBO yIaCTHHU-
KoB coctaBmio 212 (31,13% - MexayHapoIHbli (akyibTeT Me-
munuHel, 45,75% - Gakynsrer meauiuHsl, 23,11% - daxynsrer
37paBOOXPAHEHHMSI; TOYTH PAaBHOMEPHOE pa3/elieHUe 110 MoITy).
Cpenuuii Boszpact 22,95 (sd=0,52). [IpoBeneHo momnepeuHoe ue-
caenoanue. Onpoc ObUT AHOHUMHBIM M BBITIOIHSIICS CaMOCTO-
ATEBHO, COOJIIOICHBI TIPUHIMIBI XEIbCUHKCKOW JICKIapaluy.
AHanu3 1aHHBIX NPOBECH B iporpamme Stata 14.0.

ComracHO JaHHBIM OIPOCHMKA, 79,25% ONpOLICHHBIX CTY-
JICHTOB CYMTAIOT, YTO AHTHOMOTHKH JieyaT OaKTepUabHBIC
unpexunu, 57,08% - aHTHOMOTUKH HE JiedaT BHPYCHBIC HH-
(exunn (CTAaTUCTUYECKH 3HAYMMas pasHuIa 1o (axyabTeTam
p<0,0001). 34,43% - GakTepuu BBI3BIBAIOT MPOCTYAY M TPHIII
(mo mony p=0,01, mo dakynsreram p=0,03). 83,02% ocse-
JIOMJICHBI 00 aHTHOMOTHKOPE3UCTEHTHOCTH (10 (akyibreTam
p<0,0001). 83,96% cuurTaroT, 4T0 aHTHOMOTHKOPE3UCTEHTHOCTh
sIBISIeTCsT IpooieMoii, a 75,00% - 4to 31moynorpebieHne aHTH-
OMOTHKaMH - TVIaBHAsI IPUYMHA, BHI3BIBAIOIIAS OaKTEPUATIbHYIO
pesucteHTHOCTh. Ilo MHeHuto 60,38% ONpOIIEHHBIX CTYIEH-
TOB, aHTHOMOTHKOPE3UCTEHTHOCTh HAHOCUT yIIEpO 370POBBIO.
93,40% cryneHTaM HEOOXOIUMO TIOIY4UTh OOJNbIle 3HAHUK 00
anTHOMOoTHKaX. 31,61% ONPOUICHHBIX CTYJICHTOB BCErIa M Ya-
CTO TPEKPAIIAIOT [IPUEM aHTHOMOTHKOB, €CIIM 1yBCTBYIOT ceOst
JIyd1e.

Ha ocHoBaHuM aHayn3a MOMYYEHHBIX JAHHBIX JICJIACTCS BbI-
BOJI, Y4TO PE3YJIbTAThI IPOBECHHOTO NCCIIEI0BAHNS AaHATIOTHYHBI
MEX/[yHapOIHbIM. BBIsSBICHA CTaTUCTUUECKH 3HAYMMasl pa3HU-
11a MEX/y OTBETaMH CTYJICHTOB (DaKyJIbTETOB 3PaBOOXPAHECHHS
U MEAULMHBI (aHIVIOSA3BIYHBIA U IPY3UHOA3BIUHBIN). B pa3nenax
10 OTHOIICHHIO M MPAKTUYSCKOMY TTOBEACHHIO BCE TPH I'PYIIIIBI
HOKa3aJl CXOXKHE Pe3yNbTaThl, JIUIIb Ha HEKOTOPbIE BOMPOCHI
IPE/ICTABICHBI OTBETHI, 3HAYMTEILHO pasjinyaroiiuecs mno ¢a-
KynbreraM. CTaTHCTUYECKH 3HAYMMOI pa3HUILIbI B OTBETAX CTY-
JICHTOB JKEHCKOTO M MY)KCKOTO I10JIa HE BBISIBIICHO.
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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
(CABQG) 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 (AHA)
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].
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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 27.445.2 kg/m?. 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 pg/kg). Myorelaxation
was facilitated by use of pipecuronium bromide (0.07-0.08 mg/
kg); further analgesia - fentanyl (21.5+3.4 pg / kg for the full
duration of surgery).

Artificial ventilation of the lungs was carried out by the
air-oxygen mixture (Fi02=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 pg/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).
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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 1U/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)
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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 pg/kg*min on the background of high
(120-130%) volume of perfusion, the number of microemboli in the
basin of CNS 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 (r =0.8)
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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 A MoCA
- 1s = 0.74-0.85, ATMT 0.82-0.91, AGBP 0.85- 0,92, A of test
with coding 0,86-0,88, A of Schulte test 0,77-0,87, A 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 AMOSA, it was -2.79+0.26 points,
Ad TMT 6.8+0.6 points, AAMMSE -2.1+0.2 points, AdGPB
22.242.1 points, AdDifference -3.3+0.2 points, AdSound
14.4+0.7, AdLury -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-
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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 pg/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 pg/kg*min in high (120-130%)
volume perfusion rate, decreases the number of microemboluses
in the basin of CMA by 2.4%.

Keywords: cerebral microembolization, postoperative cogni-
tive impairment, coronary artery bypass grafting, artificial blood
circulation, nitroglycerin.
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MNPOPUJIAKTUKA MHUKPOIMBOJIU3ALIUN LEPE-
BPAJIBHOI'O KPOBOTOKA IIPU ITIPOBEJIEHUU AOP-
TOKOPOHAPHOTI'O ITYHTUPOBAHUS B YCJIOBUSIX
HNCKYCCTBEHHOI'O KPOBOOBPALIIEHU S

Pamrommn JILA., JlockyroB O.A.

Hayuonanvnas meouyunckas akaoemusi noCieOunioMHo20 00-
pasosanus um. I1.JI1. lllynuxa, kapedpa anecmesuonocuu u umn-
mencusnol mepanuu Kues; Qdecckas 0b1acmuas KiuHu4eckas
bonvruya, Yrpauna

Llenp uccaenoBaHus - ONPENEIUTh CB3b MEXY Liepedpalib-
HOM MHUKPOAMOOJIM3aLMEN U Pa3BUTHEM IOCIEONEPALMOHHBIX
KOTHUTHBHBIX PAcCTPOWCTB IOCJIE AOPTOKOPOHAPHOIO IIYH-
TUPOBAHUS NPU HA3HAYCHUU HUTPOIIMLUECPHUHA B KOHLEC I/IC](yC-
CTBEHHOT'O KpOBOOOpalieHus u 0e3 ero Ha3Ha4YeHUsI.

Hccnenosans! 72 nanueHTa (43 My 4uHbI ¥ 29 KEHILUH), KO-
TOPBIM NPOBEACHO A0PTOKOPOHAPHOE IIYHTUPOBAHUE C UCTIONb-
3oBaHueM UK. BonbHble pacnpeneneHsl B J1B€ KIMHHUYECKUE
rpynnsl: koHTposibHast (n=34) u ocHoBHas (n=38). Uccaeno-
BaHUC KOFHMTHBHOﬁ C(l)epbl BBINIOJIHSJIM C IOMOIIBIO KJIIMHHU-
yeckux TectoB: mkaiabl MoCA u MMSE, Trail-making test,
Grooved Pageboard, Tect Ha MeJIKyI0 MOTOPHKY PYK, 3ay4HBa-
Hue 10 cnos o A.P. Jlypus, tect Bekcnepa, Tabnuua lynsre.
OLeHKy IPOBOAMIIM 32 JIeHb 10 U HA MATHIN IeHb [10CIIe XUPYP-
I'HYECKOro BMELIaTebCTBA.

PesynbTarsl nccieoBaHus TOKA3aIIH, YTO Y BCEX MAlUCHTOB,
KOTOPBIM OBUIO MPOBEICHO a0PTOKOPOHAPHOE IIYHTUPOBAHUE,
HaOJIFOAIach MUKPOAMOOIHM3AIUS 1IepeOpaTbHOT0 KPOBOTOKA.
[MopaBmnsironiee  GONMBIIMHCTBO MHUKPOAMOOININI  00Opa3oBbIBa-
JIOCh B HayaJie UCKYyCCTBEHHOI'O KPOBOOOpAIIEHMS, B MOMEHT

© GMN

HaJIOKCHUSI 3aKMMa Ha aopTy, a Takke MPH BOCCTAHOBICHUH
s dexTuBHOMN ceppedHoil nesTensHOCTH. HTpaoneparonHas
MHKPOAMOOH3aIys epeOpasbHOTO KPOBOTOKA B KOJTHIECTBE
6onee 750 MEKpOAIMOOIHI IPHUBOANUT K KITMHIIECKU 3HATUMOMY
YXy/IIEHNIO (PYHKIHIT TOTOBHOTO MO3Ta B paHHEM MOCIIEOTepariy-
OHHOM rieprofie. [Ipn IpuMeHeHHN HUTPOTTIHIIEPHHA B Ka4eCTBe
nepugeprdeckoro BazogmiisTaropa B go3e 8-10 pg/kg*muH Ha
(omne BbIcoKoi (120-130%) 0OBeMHOIT ckopocTH TIepdy3nuH KO-
4eCcTBO MUKPOIMOOIIOB B OacceiHe cpeHei MO3roBoH apTepuH
yMmeHbIraercst Ha 2,4%.
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JUVENILE IDIOPATHIC ARTHRITIS AND VITAMIN D STATUS IN UKRAINIAN PATIENTS

Shevchenko N., Khadzhynova Y.

Institute of Children and Adolescents Health Care Department of Cardiorheumatology;
V.N. Karazin Kharkiv National University, Department of pediatrics Ne2, Ukraine

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-
case. 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 (Tablel).

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/m?). 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

Table I. General characteristic of patients with JIA

Sign Gender Total
male female

number of patients 45 69
age,years (M+m) 10,8+4,8 10,9+4,9 10,9+4,8
duration of disease, years (M+m) 3,04+0,5 4,7+4.8 3,942,7
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,% 32,1 7 (4,8) 10 (6,9)
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Table 2. Vitamin D status depending on subtype and activity of disease (according to the JADAS27 score) and gender of patients

Clinical variant of disease
Sign
oligoarthicular subtype poliarthicular subtype undifferentiated arthritis
gender male female total male female total male female total
?&ri:;(;n of disease 1,622,1 33438 3,043,4 4,44 34 6,3+5,5 5,6 +4,8 2,9+1,7 2,6£2,1 |2,7+19
J?;‘;’t';’er ofactive |y oo | 19511 | 20212 | 2.8£2.1 | 49226 | 4726 | 17206 | 10806 | 1207
JADAS27 18,3+ 5,9 | 15,7+6,9 | 16,6+ 6,6 | 18,8+11,9 | 23,5+£9,8 | 21,8+10,7 | 11,3+ 1,2 | 10,6+6,8 | 10,8+5,6
level of 25(OH)D, 21,7+ 5,7 | 26,4+ 7,6 | 24,7+7,2 | 22,0¢9,1 | 22,0+£7,2 | 22,3+£7,8 | 18,4+9,0 | 19,2+8,6 18,9+
ng/ml 8,2
and clinical manifestations of the disease in children has been REFERENCES

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(0OH)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(0OH) 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 Cardiorheumatology,; V.N. Karazin Kharkiv National Univer-
sity, Department of pediatrics Ne2, 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/m?).
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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.
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IOBEHWIBHBIN HUIWONATUYECKHAN APTPUT M
CTATYC BUTAMUHA 1 Y YKPAUHCKHUX INTALIMEH-
TOB

IleBuenko H.C., Xaxxunosa H0.B.

I'Y «Hncmumym oxpanol 300po6bsi Oemeil U NOOPOCMKOS
HAMH Ykpaunory, Xapbkosckuili HQYUOHAIbHBLU YHUGEPCUMEN
um. B.H. Kapazuna, kagpedpa neduampuu No2, Ykpauna

Llenpio ucciienoBaHusl SBWIOCH OIPEAEICHUE BO3MOXKHOM
CBSI3M YPOBHsI BUTaMuHa J[ ¢ OCOOCHHOCTSIMH TEUYCHHsS IOBE-
HUJIBHOTO MIHOMATHYCCKOTO apTPUTa M €ro BIHMSHUS HA MaHU-
(ecTanuio 3a00CBaHNS U AKTUBHOCTb.

OO0cnenoBanbl 69 OOJIBHBIX FOBEHUIBHBIM HUIMONATHYECKUM
aprputom (FOUA), 45 neBouek, 24 manpbunka, U3 HUX 25 ma-
[IMEHTOB C OJIMTOAPTUKYISIPHBIM BapuaHToM 3aboneBanus, 34
HalUeHTa - C MOJMAPTHUKYISIPHBIM BapuanToM, 10 - ¢ Hexud-
(depennupoBanHbiM - aptputoM. CpemaHHii BO3pacT MaIHeH-
ToB coctaBui 10 jer 8 mecsaues + 4 roga 6 MecsLeB, CpeAHAA
JUTITENIBHOCTH 3a0oneBanust - 4 roxa 1 mecsn + 1 rox 1 mecsi.
Bce nanuenTs! noydanu 0a3uUCHYIO TEparuio METOTPEKCATOM,
KOPTHKOCTEPOMIbI Y TaHHBIX OOJNBHBIX HE MPUMEHsUINCh. KoH-
TPOJIBHYIO TPYIILy COCTaBHIM 15 310pOBBIX AeTel. YpOBEHb
BUTaMUHA J[ B CHIBOPOTKE KPOBH ONPEACIISIICS XEMHUIIOMUHEC-
LIEHTHBIM METO/IOM. B3anMOCBsI3b MeX/1y ypOBHEM BUTaMHHA J]
U aKTUBHOCTBIO 3a00JIeBaHUS aHAJIM3MPOBAIACH IIPU TTOMOLIH
IIKAJIbI OLIGHKU aKTHBHOCTH IOBEHWJIBHOTO HJIMOTATHYECKOTO
aptputa JADAS27.

CpenHuil ypoBeHb BUTaMHHa J[ B OCHOBHOW IpyIIE COCTABHII
22,69+7,8 Hr/mu, B rpymme koHTpoust - 28,67+5,06 ur/mi. Hecmo-
Tpsl HA HEIOCTAaTOYHOCTh BUTaMKHa [ B 00enx rpyrmax, y 310po-
BBIX JIeTeil craryc ButamuHa [ Obu1 3HaunTenbHO Bhie (p>0.05).
PerpeccroHHBIM METOZOM BBISIBJICHA 3HAYMMas B3aWMOCBSI3b
MEX]y KOJIMYECTBOM AaKTUBHBIX CyCTaBOB, BO3PACTOM MALUECHTOB,
JUIMTEIbHOCTBIO 3a00JIeBaHusl, yPOBHEM BUTaMKHA /] B CHIBOPOTKE
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KpOBH, KOJIMYECCTBOM IMOPAKCHHBIX CyCTaBOB " CTCIICHBIO aKTUB-
HocTH 3a0oseBanus coracHo mkane JADAS27.

[TonydeHHble pe3ynbTaThl JUKTYIOT HEOOXOAMMOCTh OTIpe/Ic-
JIeHHs ypOBHs BuTamuHa J| npu Habmonerun aereit ¢ FOMA s
CBOCBPEMCHHOI €ro KOPPEKIMU C IEIbI0 MPOPHIAKTUKN Kak
CKCJICTHBIX, TAK U BHC CKCJICTHBIX OCJ'[O)KHGHI/Iﬁ 33.60J'leBaHI/I$[ 151
YIy4LICHHUS KaueCTBa )KU3HU OOJIBHBIX JeTeil.
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®EHOTUNUYECKHUN IMMOJTUMOP®HU3M N-ALIETUJITPAHC®EPA3BI 2
Y BOJIbBHBIX CAXAPHBIM TJUABETOM

Jopomkesuu U.A., SIxoBaeBa O.A., Kupuuenko O.B., ’Kamoba A.O., [Iusropak E.B.

Bunnuykuii Hayuoranvusill meouyunckuti yrueepcumem um. H.U. Iupoeosa, Ykpauna

Apunamua N-anetuntpaHcdepassl SBISIOTCS YHUKAITBHON
Tpynnoi pepMeHTOB, KOTOPask HTPAET 3HAYUMYIO POIIb B AETOK-
CHKAI[MHN JIEKAPCTBEHHBIX CPEJCTB M aKTHBAIIMK KaHIIEPOTECHOB.
VY denoBeka MpUCYTCTBYIOT Ba m3opepmenta - NAT1 u NAT2,
KOUpyeMble TOTMMOP(GHBIMU TeHaMU. 3HAYUTEIbHBIC BapH-
anuy aneTWINPOBAHUS JICKAPCTB CBA3AHBI C MOIMMOP(U3MOM
rea NAT2 [1], koTopslii reHepupyeT ObICTphIE, TPOMEKYTOY-
HBIC ¥ ME/ICHHBIE ()CHOTHITBI AlleTHINPOBAHHS Yepe3 H3MEHe-
HUS CTPYKTYpHI (DepMEHTa; MOITOMY, YETOBEUECKYIO IMOITYIIs-
LUI0 Ha OCHOBE UX ALETWISIMOHHBIX BO3MOXKHOCTEH MOXHO
pa3zienuTh Ha OATPYNIIEL [4].

C onmHOH CTOPOHBI, TEHOTUN MeIeHHOTO aneTuisTopa (ALl)
MOXKET SIBIATHCS 3HAUMMON JEeTePMUHAHTON Pa3BUTHS U KIMHHU-
YECKOTO TEYCHHs MapOJOHTHUTA, CaXapHOro nuadera, OpOHXH-
aIBHON acTMBI, paka ModeBoro my3sips [1,5,9]. Cpenu apyrux
COMAaTHYECKUX MaTOJIOTHH yCTAHOBIEHBI ACCOIHAINU MEXIy
NAT2 u xapIuoBacKyIspHON MATONOTHEH B KUTAHCKOW MOITY-
ISOU: TeHoTun MemnenHoro Al siBiseTca daxkTtopoMm prcka
HIIEMIYECKOi Oonesnu cepana [9].

Pesynpratel uccnenoanus Irshaid YM, Abujbara MA [8]
MMoKasajiu, 4To reHoTunsl MeqIeHHbIX ALl NAT2 moryT sB-

© GMN

JATHCS] 3HAYMMOM T€HETUYECKON AeTEPMUHAHTON B pa3BUTHU
CH y typeukoro HaceneHus. [Ipu 3TOM B MOMyNsIUH CyIIe-
CTBYET M30BITOK T€HOTHIIOB, KOTOPBIE KOJUPYIOT MPOMEKY-
TOYHOE aneTunupoBanue y OonbHbIX CJl 2 Tuma u m30BITOK
TEeHOTHIIOB C MEAJICHHBIM AaleTHINPOBAHHEM Yy MAIEHTOB
¢ CA 1 tuma [7]. C apyroit croporsr, NAT2 monumopduzm
UMeeT 3HAueHHe AN CKOPOCTH HHAKTHUBAIMHM U, COOTBET-
CTBEHHO, KOHIIGHTPALUU PA3INYHBIX JIEKaPCTBEHHBIX TIpeTa-
paroB, BKJIIOYAs M30HHWA3HJ, AANCOH, MPOKANHAMHJ U CYIb-
tdamerasus [1,4,5]. Takum 0O6pazom, onpeeeHne TeHOTHITa/
tdenoruma NAT2 MOXET CIyKHUTh BCIIOMOTAaTeIbHBIM METO-
JIOM KakK JUIst OBBIIICHUS 3 exTuBHOCTH (hapMaKoTepanuu
U MHHUMH3AIUH MOOOYHBIX 3(PQPEKTOB MpH JCUYCHUH pPsaa
3aboneBanuii [1], Tak U IS OMpEAENCHUsT PUCKOB BO3HUK-
HOBGHUS PA3NUYHBIX MATOJIOTUH. 3HAUNTENbHBIC OTIHYHS B
nonumopdusme NAT2 HaOmomarTcs Cpeau pa3iHYHBIX 3T-
HUYECKHX TPy, OAHAKO CPEAN JKUTeNnell YKpanHbl HUMEIOTCS
BeCcbMa CKyIHBIE JaHHBIC 00 3ToM momumopdusme. Ompene-
JICHWE TEeHOTHIIOB ALETHINPOBAHMSA, KaK PYTHHHOTO HCCIe-
JOBAaHUS B YCIOBHUSX JICUCOHBIX yUPEKACHHUI, MO cel IeHb
0CTaeTCsl HeBO3MOXKHBEIM. [I0MCK HOBBIX METOLOB OIpeaeie-
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HUsT QeHoTHNA aleTHIUPOBAaHUS, HE TPeOyIOIHX OOJBIINX
d)HHaHCOBbIX 3aTrpar U aKTUBHOI'O BMELIATCIbCTBA, ABJIACTCIA
HEePCIEKTUBHBIM HalpaBIEHUEM HCCIICIOBaHUN.

Ienb wcciienoBaHusl ONPEIEIUTh pPACIpe/ielieHue TeHEeTH-
YECKHU ACTCPMUHHUPOBAHHBIX IIPU3HAKOB B 3aBUCUMOCTU OT
aleTHIATOpHOrOo (eHoTuna y OONBHBIX CaxapHBIM JHA0ETOM
B CpaBHCHUU CO 3J0POBBIMU JIMLIAMH U paspaGOTaTb MCETOAUKY
omnpeencHus GeHOTHIA aAlCTUINPOBAHUS 6¢3 OMOXUMUIESCKOTO
BMEILIATEIILCTRA.

Marepnaia u Metonbl. OTKPBITOE HNPOCHEKTHBHOE PaHJIO-
MH3HUPOBAaHHOE KIIMHUYECKOE HCCIeJOBAHUE IIPOBEJICHO Ha
6a3e BHHHHUIIKOTO 00JACTHOTO KIMHUYECKOTO BBICOKOCIIEIIHA-
JIM3UPOBAHHOTO JHIOKPHHOIOrHYecKoro entpa.lupopmupo-
BaHHOE COIVIacCHe IOJNYYEeHO Y BceX MaiueHToB. Kpurepusmu
UCKIIIOUCHUS U3 UCCIICNOBAHUS ABJISAJIMCH OCTPBIC U OCJIOKHEH-
ubie Gopmbr UBC u runepronnyeckoit 0os1e3Hu (CTEHOKApAUS,
BO3HUKIIAsl BIEPBBIC, OCTPbIH HH(pAPKT MHOKapaa, OCTpoe
HapyLIeHHe MO3rOBOTO KPOBOOOpAIEHHUS, HEIOCTATOYHOCTh
kpoBooOparenust [IB-1II ct., Gnokansl cepana U HapyuieHHe
cepaeyHoro putMa); 6onbHbie CJ] 2 THIA, KOTOpPBIC 10 Havyaga
UCCIIC/IOBaHUS TIOJIyYald WHCYIMHOTEPAIHIo, AHabeTHUeCcKHe
ocnoxueHus (Hedpomarus [V-V crt., perunonarus III cT., BbI-
pa’kCHHBIE aHI'MO- U HEHponaTus KOHEYHOCTEH), XpOHnYeCKue
3a00JIeBaHMS JICTKUX, [TOYEK M JKETYZOYHO-KHUILIEYHOTO TPaKTa
B (haze 000CTpeHNs U C TSDKEJIBIM TeueHHeM, Bo3pacT Ooiee 70
JIeT, XPOHHYECKUIl aJIKOrOJNU3M, OTKa3 OOJBHOTO NPUHHMATh
y4acTHe B UCCIICIOBAHUH.

B uccnenopanue BriaroueHo 115 6onpabix CJ] 2 Tuma B BO3-
pacre 57,49+1,23 r. KoHTpOnbHYIO IPYIIy COCTaBMJIM IpaK-
TUYECKU 370poBble juna (n=141) ¢ HOpMaJbHBIM YpPOBHEM
DJIIOKO3bI B KpoBH, cpeaun HUX 73 (51,8%) xeHIuHBI U 68
(48,2%) my>xuuH, B Bo3pacte oT 20 110 32 seT (cpeHuii BO3pacT
38,3+1,77 rona).

YcTaHoBlieHne THIA AUCTUJIIMPOBAHUS NPOBOAUIN IIYTEM
OIpeNiesIeHns] MeTaboJINTOB Cyiab(paauMe3nHa [0 METOLy
Bpaiitona u Mapimana. Kpome Toro, cpenn 60JbHBIX € OTIpe-
JACJICHHBIM allETUJISITOPHBIM CTAaTyCOM IIPOBOJAUIIN UBMEPECHUC
AHTPOIIOMETPHUYECKUX U AHTPOIOCKOMHMUYECKUX MOKa3aTee
(oOxBaTHBIC U JUAMETpPaJIbHbIE pa3Mepbl KOHEUHOCTEH, rpy-
HOM KJIETKH, €U U T'OJIOBbI, HIMPHUHA XUPOBLIX CKJIAAOK Ha
TeX K€ 4acTsAX Teja, popMa HOTTeil, LBET IIa3 U BOJIOC), Te-
HETHYECKHU AETCPMUHUPOBAHHBIX IPU3HAKOB (IrpyIIa KpOBH,
pesyc-GpakTop, HaJHuUe SIMOYEK Ha MOJOOPOJIKE U IIeKax,
YMEHHUE CKPY4YUBATH SA3BIK B pr60‘{](y, HaJIM4ue UJIn OTCyT-
CTBUE IIPUPALICHHON MOYKHU yXa).

Maremarnueckyto 00pabOTKy MOJY4YEHHBIX JaHHBIX IPO-
BOAWJIM C MMIOMOILIBIO CTAHAAPTHBIX METOAO0B BapUALlMOHHOTO
aHajgM3a ¢ MPUMEHEHHEM Makera mporpamm Statistica 6.0.
PesynbraTsl mpencraBieHsl B BUAE «cpenHee 3HaueHue (M)

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

+ morpemHocTs (m)». 1 OLeHKH MeXIpyNInoBOH pa3HULIbI
IPUMEHSUIN napaMeTpudeckuil t-kputepuit CterofeHTa u 2
JUISL HeMapaMeTPHUYEeCKHUX IoKa3aTeseil. 3a J0CTOBEPHOCTh
pasauyMil B IpyNnax NpUHAT YPOBEHb CTAaTUCTHUUECKOH 3Ha-
gumoctu p<0,05. PerpeccuoHHbIil aHaIN3 NPOBEACH C NPHU-
MEHEHHEM CTaTHCTHYeckoro makera StatSoft «Statisticay,
Bepcus 5.5 (nmunen3noHHbil Ne SN AXXR910A374605FA).

PesyabTaTsl m ux obcy:kaenue. OnpeneieHue akTHBHO-
ctu NAT 2 cpenu 115 60apHbIx CJ] BBISIBUIIO OMMOIAIBHOE
pacnpenenenue GEeHOTUIHYECKOTro monuMopdusma hepMmeH-
Ta B COOTHOIICHWH OBICTPHIX K MemaeHHbIM ALl kak 45,2%
(n=52) k 54,8% (n=63).

Oa1HAKOBBIM OBUIO COOTHOILEHHE AalCTHIATOPHOIO TIO-
aumopdusMa cperu ob6oux 1moioB. Cpeau MyKYHH BBISBICHO
27 (57,4%) mennennsix u 20 (42,6%) ObicTpeix ALl u, coort-
BETCTBEHHO, cpeau xeHMH - 36 (52,9%) memneHHbx u 32
(47,1%) ObicTpbixX. PasHuiia B pacmpeneicHuy aneTHasTop-
HOTO cTaTyca 10 Moy HepocToBepHa (t <2,0; p> 0,05).

452%

| .MCJIJ'IEHHI:ICZJ.[E'IHJIHTO})EI

BEICTpEIE ALIETHIATOPEL

m 54.8%

Puc. 1 Cmpyxmypa nonumoppusma NAT2 y 6orvnvix C/ 2
muna (6 %)

[MonoOHas kapTuHa Habmomanack cpeau 141 310poBoro
npencraButens nomynsunu [1onoabckoro peruoHa: cOOTHO-
HIeHUE MeIJICHHBIX K ObIcTpbIM ALl kak 79 (56%) k 62 (44%),
4TO MMOBTOPSUIOCH CPeAr 00OMX IOJIOB.

IMpoBeneH aHanu3 B3aMMOCBS3HM alETHJISTOPHOIO CTa-
TyCca ¢ T€HETUYECKHU NETEPMUHHUPOBAHHBIMHU NPU3HAKAMHU,
MOCTOSIHHBIMHU JUISL  4EJIOBEYECKOr0 OpraHu3Ma: rpyIna
KpOBHU, pe3yc-(pakTop, HaJIM4YUEe SIMOYEK Ha MOJ00pOoJKe
U 1IeKaX, yMEHUEe CKPYUYMBAaTh S3bIK B TPyOOUKY, HanIUune
WM OTCYTCTBHE NPHUPALIEHHO MOYKH yXa, (opMa HOTTEH,
L[BET BOJIOC U IJIa3.

AHanu3 B3aMMOCBS3M aLETUISITOPHOIO CTaTyca CO CTPYK-
TYpOH TpYIII KPOBU U pe3yc-(akTopa JOCTOBEPHOU pa3HULIBI
Cp€au TOrO0 WM WHOI'O TUIla AlCTUIIMPOBAHHSA HE BbIABUII. V
6onbHbIX CJI 2 THma, Kak U B OOIICH MOMYJISAIMH, COOTHOIIIC-
uue [ u I rpynn kposu 6bu10 34,7%/41,7%, a 111 u IV rpynn
- 15,3% u 8,3%, coorBercTBeHHO. [Ipu o1ieHke pacnpeneneHus
pesyc-daktopa obHapyxeHo 81,9% pesyc-noJIoKHUTEIbHBIX
mun U 18,1% pesyc-orpunarenbHbiX. Takoii sxe Obl1a CTPyKTypa

Tabnuya 1. Pacnpedenenue epynn Kpogu u pe3yc-gaxmopa 6 3agucumocmu om noaxumopgusma NAT2 y 6orvnvix CI 2 muna

I'pynna kpoBu, pesyc AueTnasTopHsIii cTatyc (n=115) B o6mieii BbIGopKe
(axtop (Rh) Meiennsie AlLl (n=63) Buictpeie ALl (n=52) GoabubIx CJI
I rpymma (0) 33,3% 36,4% 34,7%
II rpynma (A) 46,2% 36,4% 41,7%
III rpynma (B) 15,4% 15,2% 15,3%
IV rpynmna (AB) 5,1% 12,0% 8,3%
Rh+ 82,1 81,8 81,9%
Rh- 17,9 18,2 18,1%
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IPYII KPOBH M pe3yc-hakropa cpenu 000MX aleTHIATOPHBIX
(eHoTHIIOB, O3 TOCTOBEPHO# pasHulpsl (t<1,0; p>0,05).

OOHapysKeHa JIOCTOBEpHasi pa3HUIA B CTPYKType TaKUX TIe-
HETUYCCKUX MPHU3HAKOB, KaK HAJMYHC SMOYCK Ha MOI00POIKE
" HICKax, yMeHI/Ie C](py‘-II/IBaTI) SI3BbIK B pr60qu U HAJIM4YHEC UIIN
OTCyTCTBI/le HpHpaLLleHHOFl MOYKHU yxa, Me)K}ly 310pPOBBIMH JIU-
ramu 1 6onbHbIME CJ] (Tabmuma 2).

DTO K€ COOTHOIICHNE HAOIIONACTCS U [TPU PA3INYHBIX THITAX
AlEeTUWINPOBAHUSA y 300poBbIX U 001bHBIX C/I. PazHuna B cTpyk-
Type JaHHbBIX IPU3HAKOB MEX/y MEUICHHBIMHU U ObICTphIME AL
HeznocToBepHa (t <2; p> 0,05).

AHasnu3 cBsA3u GOPMBI HOTTEH C alleTUIISITOPHBIM CTaTyCOM He
MoKa3aJl JOCTOBEPHOM pa3HHUIbI B COOTHOILIEHUH JIAHHOTO I10-
Kasarelis Cpear MeAJICHHBIX U ObIcTphIxX Al

Cpenu 60s1bHBIX CJI 2 THIA BBISBICHO PABHOE COOTHOIICHUE
JIMI ¢ Pa3HBIM LIBETOM BoJjioc. Y manuentoB ¢ C/I mocroBepHO
yBeJIMYEHA J0JIs1 JIULL C YePHBIMH BoJlocamy (OpIOHETOB) B CpaB-
HEHUU C MNPAKTUYECCKU 3J0POBLIMHU, IPHYEM 3Ta 3aKOHOMEP-

HOCTb COXpPaHsIeTCs Cpeau ObICTPIX U MeeHHbIX AL (Tabmu-
na 3).

Amnanus pacnpeznenenus nanuentos ¢ CJ] mo nsery ma3 00-
Hapy’KHJI JOCTOBEPHYIO Pa3HUILy B CTPYKType AaHHOTO MOKa3a-
TeJsl Cpein MeUTeHHBIX U ObicTpbix ALl cpemu ObicTpbix ALL
yBeIM4eHa 70t OONBHBIX C KAPUMH IT1a3aMU ¥ YMEHBIIEHA - C
roqyOBIMH, ITPOTHB MAIMEHTOB C MEJIEHHBIM alleTUIATOPHBIM
ctarycoMm (Tabnuma 4).

Cpenu 00CIIEZIOBAHHOTO KOHTHHICHTA OOJIBHBIX TOAABISIO-
mee OoNbIUHCTBO - 87 (75,7%), nMenn Ty UK UHYIO CTETIEHb
OXHpeHns u Tonbko 24,3% maruentos ¢ CJl umenu HopMalb-
Hyl0 Maccy Tena. JloCTOBEpHOM pa3HMIBI B paclpeaeIeHUH
Macchl TeJla CPeI MEJICHHBIX U ObICTPBIX ALl He 0OHapyXeHO
(t<2; p>0,05).

ITpu ananu3e cBA3M HACIEICTBEHHBIX ()aKTOPOB U (HEHOTUIIOB
alleTHIMPOBAHMS JOCTOBEPHOI Pa3HUIIBI B PACTIPENCICHUN Ce-
MEHHBIX 3a001eBaHN cpey OBICTPBIX U MeATeHHBIX ALl 6ob-
ubix CJ1 He obHapyxeno (t<2,0; p>0,05), Tabmuma 5.

Tabauya 2. B3aumocenss medcoy ayemuisimopHbiiM CMamycom u eenemudeckumu oemepmunanmamu y 6ononovix C/{ 2 muna

Honumopduszm NAT2 (n=115) Beero cpexu

Mpusnak Memiennsie ALl (n=63) Buictpeie ALl (n=52) GombnbIx CJL
SIMOUKHM Ha TTONOOPOIIKE: €CTh 54,0% 46,2% 50,4%**
HET 46,0% 53,8% 49,6%**
SIMOYKH Ha IIEKax: eCTh 55,6% 53,8% 54,8%%**
HET 44,4% 46,2% 45,2%**
‘YMeHue CKpyquBaTh S3BIK B TPYOOUKY: €CTh 39,7% 28,8% 34,8%**
HET 60,3% 71,2% 65,2%**
Mouka yxa: MpUpOIICHHAs 49,2% 61,5% 54,8%*
HE NPUPOIICHHAs 50,8% 38,5% 45,2%*

npumeuanus: * - 00CmogepHas pazHuya 6 pacnpeoeienu coomseemcmayouux NPU3HaKo8

MedncOy npakmuiecku 300posvimu auyamu u oonvueivu CI (> 3,0; p <0,01);
** - 0ocmosepnas pasnuya 6 pacnpeoeneHuy Coomeemcmeayouux NPpU3HaKos
MedHcOy npakmuiecku 300posvimu auyamu u dorervimu CI (t>5,0; p<0,001)

Tabnuya 3. Accoyuayuu ayemursmopro2o cmamyca u yéema 6o1oc cpeou bonvnvix C/] 2 muna

Lser sosoc AnernasiTopHblii cratye (n=115) Beero cpen
Memaennsie ALl (n=63) Buictpsie ALl (n=52) GoabubIx CJI
Pychwrii 34,2% 40,5% 37,5%
[llaTen 36,9% 32,4% 35,0%
Bproner 28,9% 26,2% 27,5%*

npumedanue: *. docmoeepnaﬂ pasHuya COOmHouenust no yeemy 60.10C

medxncoy 300posvimu auyamu u boneHvimu C/ (1>2,0; p<0,05)

Tabnuya 4. Pacnpedenenue yeema 2naz cpeou pasnudnslx munos ayemunupoganus y oononovix C/

IMosmmoppusm NAT2 (n=115)
IBer rnas
Menaennbie ALl (n=63) Boictpoie ALl (n=52) Beero
roiny0oii 19,4% 2,6%* 10,1%
cepbIit 32,2% 31,6% 31,9%
3eJIeHbIi 22,6% 13,2% 17,4%
Kapui 25,8% 52,6%* 40,6%

npumeuanue. * - 00cmosepHas pazHuya coOOMHOWEHUs Yeema 21a3 medicoy medreHnvimu u ovicmpoimu AL (1>2,0, p<0,05)
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Tabauya 5. Accoyuayus penomunos memabonuzma y 6onvnvix C/J 2 muna
€ 4acmomotu pasnuyHbIX 3a001e8aAHUL 8 UX CEMbsIX

Boasubie C/I 2 Tuna (n=115) Bceero cpenn
3a6oJeBaHus B CeMbSX Menaennsie AL Boictpeie Al GosrbHbIX C/L
aoc. % aoc. % adc. %
CepaeyHo-CoCyIUCThIe 53 84,1 47 90,4 100 87
AJneprudeckre 1 OpPOHXOJICTOUHBIC 16 25,4 13 25 29 25,2
Hapymenns obmena 27 42,9 24 46,2 51 443
ITaronorus cocy10B ¥ COEIUHUTEIBHON TKaHU 6 9,5 3 5,8 9 7,8
3aboeBaHus KENTYI0YHO-KHIIICIHOTO TPAKTa 10 15,9 8 15,4 18 16,7
fgfgsgszsg;:;g:me W 3JI0Ka4€CTBCHHBIC 13 20,6 19 36,5 o 278

JIutepaTypHble JaHHBIE O pacmpeferncHHH (EeHOTUIIOB alle-
TunupoBanus cpean 6oapHBIX CJ] mpoTHBOpEdnBHI, OHU 00-
YCIIOBICHBI HEOJHOPOAHOCTHIO momyasnuil. [lomumopdubIit
xapakTtep Mera0onu3Ma cyiabhaguMe3nHa Cpeau OOIbHBIX
CJl B mpenenax YKpauHbl B JaHHOM HCCIIEIOBAHUU MOKa3aH
Briepsbie. CyIecTBEHHBIX Pa3auuuil B (JEHOTUITHUECKOM CO-
cTaBe cpeau 0OCIEeOBAHHBIX I'PYMI HE BHISBICHO, YTO CBH-
JIETEIBCTBYET O KECTKOM IeHeTHueckoM KoHTposie NAT2 u
OTCYTCTBUHU ACCOLMAIMHA MEXAY ALETHIATOPHBIM CTaTyCOM
n 3a00/IeBaHUEM B KaueCTBE NMPEIUKTOPA, a CIEI0BATENBHO,
HEOOXOIUMBI TOUCKU €T0 CBSA3EH C APYyTUMH TeHETHYEeCKUMHU
MapKepaMu.

JlocTOBEpHBIX KOppensiuuidi MeXAy T'e€HETHYECKUMHU Map-
KepaMu, aHTPOIOMETPUYECKHMH II0Ka3aTelsIMH, Kak OT-
JIENBbHBIMU €AMHUIIAMHU, U ALETHISATOPHBIM MOINMOPHHU3IMOM
He oOHapyxeHo. [loaTomy manmpHeHImIMI MOMCK Ipenmona-
raeT ONpeAeTNTh HAaJTMYHE aCCOIHMATHUBHBIX CBA3EH OAHO- M
MHOT0(aKTOPHOTO HANPABIEHUS, YTO MO3BOJIUT OOHAPYKHUTh
KOHKPETHBIE TapaMeTPhI I OTpeaeNeHus peHoTnuna aneTH-
JUPOBAHUS MO BHEMIHUM T€HETUYECKH A€TCPMHUHUPOBAHHBIM
MIPU3HAKAM.

s pa3paboTKu MPOTHOCTHYECKOW MOJENH U IIKaJbl TPO-
THO3MPOBAaHMS XapaKTepa aleTWIMPOBAHUS 3aJeHCTBOBAaHA
CTaTUCTUYECKas MaTpUIa, KOTOpash OOBEAWHMIA PE3ylbTaThl
oOcnenoBanus Tpex rpynt: | - 3moposeie nuna (n=141) II - ma-
uueHTsl ¢ UBC (n=85) u III - 6onbubie ¢ CJ 2 THIa B cOUeTaHUH
¢ UBC (n=72) u Bruouana 46 KIMHUKO-aHTPOIIOJIOTUYECKUX
MoKa3aresel, MepeunciIeHHbIX Bhie. Bee 3 rpynmbel mokasamu
OMMoJanpHOE pacipeaeieHue GEHOTUITHYECKOTO TTOMUMOphu3-
Ma epMeHTa B COOTHOILICHUHU OBICTPHIX K MeIeHHBIM AL 6e3
JIOCTOBEPHOM MEXIPYIIIOBOM pa3HULIbI.

IIpu momomm moOmaroBoii MHOTO(GAKTOPHON perpeccun
(«Stervice Variable Selection”) momyuyeno 12 mozeneld nuHel-
HOW MHOTO(aKTOpHOH perpeccun Tuma: Y=f (A, B, ..., L), roe
B Ka4yeCTBE HE3aBHCHUMBIX MEpeMeHHbIX A, B, ...L BbICTynmmM
MapaMeTphl, KOTOPBIE XapaKTEPH3yIOT aHTPOIONOTHYECKUH M
KIMHUYECKUI CTaTyC MAalMeHTOB, a B KAUECTBE BBIXOIHOTO Ma-
pametpa (Y) - XapakTep aneTHINpPOBaHHS (IIOKA3aTENb 3aKOIH-
poBaH B Buae 6amnos, rae 1 6amn - meanennsie ALl u 2 6amna
- OpicTpeie ALL) [10].

ITomyyennass MoAenb MPeIOCTABISIET BO3MOXKHOCThH IPO-
THO3MPOBATh XapakTep AaUEeTHJIMPOBAHHS C MOMOIIBIO 11
AHTPOTIONIOTHYECKUX (DAKTOPOB M T'PYNIBI KPOBU MAalMEHTA.
Tak, Ha XapakTep aUeTHJINPOBAHUS (BEINYMHA BBIXOAHOTO
napameTpa Y) B MOAABISIONIEM OONBIIMHCTBE BIUAIN aHTPO-
MOJIOTUYECKHE (aKTOPHI: IBET INa3 U BOJIOC, hopMa MOUKH
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yXxa U nogbopojaka, pa3Mep AUCTAIBHOIO 3MH(HU3a TOJICHH,
00XBaTHBIE pa3Mephbl TOJICHM, TPyAHON KIETKH M Iuleda, a
TaKKe TONIIMHA )KUPOBOHU CKIAAKH Ha )KUBOTE, MO JIOMATKOH
1 Ha mpeaniedbe. M3 KINHIUECKNX TaHHBIX €AMHCTBEHHBIM
TapaMeTpoM, KOTOPBIi BN HA XapaKTep alleTUINPOBAHMUS,
OKaszaiach Tpynmna KpoBu. IIpuBeneHHBIC NaHHBIE BBIIBUIN
TEeHETHYECKH OOYyCIOBICHHYIO HANpaBIE€HHOCTh XapaKTepa
aleTUINPOBAHUS B MPOAHATH3UPOBAHHBIX BBHIOOPKAX Maly-
€HTOB.

C nenpio ympoIieHus] METOAUKH ONpPEIEeeHUs] XapaKTepa
aleTUINPOBAHUS MyTEM COKPAIIEHWS KOTMYECTBA PA3NINU-
HBIX ITOKa3aresiei paspaboraHa OaniapHas MIKana MPOTHO3HU-
POBaHUS ALETHIATOPHOTO CTATYCA C TIOMOIIBIO HE3aBUCUMBIX
aHTpornosornueckux ¢akTopos. IlosToMy mpoBeneH aHamu3
CHJIBI BIUSIHHS OTJAENBHBIX PETrPeccOopoB (HE3aBUCHUMBIX IIe-
PEMEHHBIX MOJEIHN) Ha BBIXOJHOHW mapamerp Y M 3HAYMMO-
CTH 3THUX BO3JEHUCTBUH, YTO XapaKTEPU30BAIOCH BEIMUYMHON
B-koaddunmenta u p. Tonbko 6 MepeMEHHBIX TPOSBISUIIN CTa-
TucTH4ecku 3Haunmoe (p<0,041) BausHME HA BBIXOIHOH mMa-
pametp. [Ipyrue nepeMeHHbIE HE MOKA3alH 3HAYMMOTO BIIH-
SHUS Ha BBIXOAHOH mapametp (p>0,058) u nCKIIOYeHB HAMU
W3 nanpHeiimero aHamusa (tabnuua 6). IIponopumonansHo
B-ko>ddunrenTaMm KOHEYHONH MOAETN OBLIM HA3HAYEHBI CO-
oTBeTCTBYIOUIME Oamisl. [Ipn 3TOM mepeMeHHON ¢ HAaUMEHb-
muM  B-kodpPUIHeHTOM (B HameM Cciiydae HauMEHbIIUI
B-koapdunment = 0,08) 611 HazHaueH 1 Oajul, ocTambHBIC
0annbl OMpeAessId IyTeM pa3JeNeHus] COOTBETCTBYIOIINX
B-k0>pGunreHTOoB Ha HaMMEHbIIHUH B-KO3(pGUIUEHT C MO-
CIIEAYIOMHNM OKPYTTIEHHEM JOJH JI0 L[EIO0TO0 YHCia.

CrnenyeTr OTMETUTb, YTO caMblil Oonbinoi 6amt (5 6amios) B
pa3paboTaHHON MIKaje UMel mokazarenb G, KOTOPBIH XapakTe-
pY30BaJl TOJIMHY KUPOBOM CKIAAKH Ha )HUBOTE. B cBOIO oue-
penb, HaumeHbIui Oamnn (2 6ayta) mMenu asa nokasarens: C -
pasmep aucTanbHOro 3nudusa rojeHu u I - nset Bonoc (OproHeT
100 He OpIOHET).

Taxum 06pa3om, B pa3paboTaHHYIO LKAy TPOTHO3UPOBAHUS
XapakTepa aleTUINPOBAHNUS BKIIOUCHBI 6 HE3aBUCHMBIX (PAKTO-
PpoB. MUHMMaNbHOE KOTMYIECTBO 0A/IOB, KOTOPOE MOITIO OTpe-
JETSThCSA COMIACHO IIKabl, cocTaBuiao 0 1 MakcuManpHoe - 19
6amoB.

C moMouipio 01HO(MAKTOPHOTO aHANIN3A U YPaBHEHUH JIMHEH-
HOHM perpeccuy, KOTOpble MOKa3bIBAIN XapaKTep 3aBUCHMOCTH
Pa3sIUYHBIX MEPEMEHHBIX OT HMCXOJHOTO IMapaMeTpa, Paccyu-
TaHbl KPUTUYECKHE BEIUYUHBI JUI HE3aBUCHMBIX (DaKTOpOB.
PacyeTs! mpoBeneHB! OTAENBHO A OOIBHBIX C MEIIEHHBIM H
OBICTPBIM TUIIOM alleTHIINPOBaHus (Tabnuma 7).
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Tabnuya 6. Hezasucumvie nepemennvie, 8ausIowue Ha Xapakmep ayemuiuposanis,
U AHANU3 6KNIA0A OMOENbHBIX (YAKMOPOS 6 IPPEKMUBHOCMb NPOSHOZUPOBAHUS
Ml::f[i;e IMapameTtpsl p-xo3dppummenT P Banisbt

A LiBeT rna3 (1 —xapwuii, 0 — He Kapuii) -0,11 0,067 -
B dopma MOUKH yxa (lq);I ff;;:ﬁ;;}?:gaﬂ MouKa yxa, 0 — He 0.11 0.058 )
C Pa3mep auctanpHOTO SrHdH3a roieHn (CM) 0,18 0,007 2
D Hanuuue simouxu Ha moadopoke (1 — ectb siMouka, 0 — HET IMOYKH) -0,11 0,070 -
E I'pynmna kposu 0,08 0,14 -
F OOXBaTHBIN pa3Mep TroJieHn (CM) -0,12 0,073 -
G TomnuHa >KxUPOBOH CKIaIKU Ha JKUBOTE (CM) 0,39 0,001 5
H TonmmHa )KUPOBOI CKITAKH MO JIOTIATKOH (CM) -0,27 0,011 3
1 LBeT Bosoc (1 — GproneT, 0 — He OproHET) -0,12 0,041 2
J TonmyHa )KUPOBOH CKIaIKU Ha MPpeaIieube (CM) -0,10 0,084 -
K OO0XBaTHBIN pa3Mep TPyAHON KIETKH Ha BBIIOXE (CM) 0,29 0,014 4
L OOxBaTHBIN pa3Mep 1Ieda (M) -0,21 0,027

Ta6Jlu14a 7. Kpumut{ecxue BENUHUHbL HE3ABUCUMbBIX NEPEMEHHBIX NPU PA3HbLX eapuanmax ayemuiupoeanus

Kputnueckue Be THINMHBI
He3aBucumbie ¢pakTopbl Bamibt
Mennennbie ALl Broictpoie ALL
Po3mep mucranpHOTO SMH(H3a TOIEHH (CM) 2 <6,5 >6,5
TomuyHa )XUpOBOH CKIIa KU Ha )KUBOTE (CM) 5 <2,1 >2,0
TonmHa ;KUPOBOH CKIIAIKH IO JIOTIATKON (CM) 3 >2.0 <1,7
IBet BoMIOC 2 Bbproner He Gproner
OOxBaTHBIE pa3Mepbl IPYIHOM KISTKH Ha BBIIOXE (CM) 4 99 >02
OO0xBaTHBIEC pa3MepsI Iieya (M) 3 >33 <33

Tabnuya 8. dppexmusnocms npoSHO3UPOBAHUSA XAPAKMEPA AYEMUTUPOBAHUS NO NPOSHOCMUYECKOU WKAle

— IIporno3upoBanue MerIeHHbIX ALY IIporno3uposanue obicTpbIX ALl
HNud. Yyser. Coen. HUud. Yyser. Croen.
2u> 52% 52% 100% 48% 48% 0%
3u> 53% 53% 62% 47% 47% 29%
Su> 53% 53% 58% 48% 48% 47%
6u> 56% 55% 62% 48% 48% 50%
Tu> 59% 58% 62% 46% 47% 44%
8u> 58% 58% 59% 47% 47% 48%
Su> 53% 55% 51% 54% 52% 56%
10u> 53% 57% 51% 55% 53% 56%
11> 53% 58% 51% 55% 54% 55%
12n> 46% 37% 47% 57% 65% 56%
13u> 47% 40% 47% 57% 67% 56%
14 u> 47% 29% 47% 54% 80% 53%
15u> 47% 25% 48% 53% 100% 53%

Huxe npusonutca npumep nanuentku I1.: xenmunza, 23
roJia, pasmep JUCTAIBHOTO dMH (U3 FOJICHH paBeH 7 cM - 2 Gal-
J1a; TOJIIIIHA KUPOBOH CKIIAJIKH HA XKHUBOTE - 1,6 ¢M - 5 GainioB;
TOJIIIMHA XHPOBOW CKIIAJIKU TIOJ] JIOTATKOH - 1,2 cM - 3 Gaa;
I[BET BOJIOC - PyCHI€ - 2 6asu1a; 0OXBaTHEII pa3Mep rpy/IHOM KIETKH Ha
BhIoxe - 108 cM - 4 Garma; 00xBaTHBIN pazmep mieda - 30 ¢m - 3

© GMN

Oayuta. CymMa IaHHBIX [TOKa3aTelei cocTaBmia 15 0amos, cie-
nosarenbHO co 100% BEepOSTHOCTBIO MOXKHO IPOTHO3UPOBATH
OBICTPBIN THUI aleTHWIHPOBaHUA. [0 JaHHBIM Cynab(aaiMe3n-
HOBOTO TeCTa conepykanue N-ameTuicyiab(aanMesnHa B Moue
coctaBuit: 0-6 4. - 73%, 7-12 4. - 93%. Urak, kak o aHTpo-
MOJIOTHYECKUM TOKa3aTessIM, MaTeMaTHIeCKH 00pabOTaHHBIMU
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COIIacHO OaJIbHOM MIKAJIbl IPOrHO3UPOBAHUS, TaK U IO PE3yIlb-
Taram 6I/IOXPIMI/I'-{eCKOFO TECTUPOBAHUA JaHHOC JIMLO ABJISACTCA
obicTpeiM ALL

CormacHo pa3pabOTaHHOM KAk, MEIJICHHBIN THIT Al[CTHIIU-
POBaHUsI CIIENOBAJIO MPEIBHIACTh Y OONBHBIX-OPIOHETOB C pas-
MEpOM TUCTATIBHOTO 3MU(H3a FOJICHH MEHEee 60,5 ¢M, TOJIIUHOMN
JKUPOBOW CKJIQJIKM Ha >KMBOTE MeHee 2,1 CM M TOJIIMHOM KU-
pOBOM CKJIaJIKK 1O JionaTkoi 6osiee 2,0 cM, 0OXBaTHBIM pa3-
MEpOM IPYJHON KJIETKH Ha BbIIoXe MeHee 99 cM M 00XBaTHBIM
pa3mepom 1ieda 6onee 33 cM. BeICTpBIi THIT alleTHIIMPOBAHUS
CJIEZ0BAJIO OXKUJATh Y OOJIbHBIX HEOPIOHETOB, C Pa3MEPOM [HC-
TaJbHOTO 3MU(H3a ToJIeHU Oosee 6,5 cM, TOJIIMHON KUPOBOH
CKJIaJIKH Ha KUBOTE 00Jice 2 CM U TONIIMHON KUPOBOM CKIIa KU
071 JIoNIaTKoM MeHee 1,7 cM, Ipu 00XBaTHBIX pa3Mepax IPyaHOH
KJICTKU Ha BIIoXe Oosee 102 cM U 00XBaTHBIX pasMepax Iiicdya
MmeHee 33 cM.

B rtabmuue 8 mpuBeneHsl pes3ynbrarhl aHanuza dpQexTus-
HOCTH HPOTHO3MPOBAHMS XapaKkTepa aleTHINPOBAHUS 110 pas-
paboTaHHOM MPOTrHOCTUYECKOM IIKae (KpUTEpPUU IPUBEACHBI B
Tabnuue 7) OTIENbHO JUIsl MEIUICHHBIX U OBICTPhIX AL]

HpI/I IPOrHO3MpPOBAHUU MEJICHHOI'O TUIIA allCTUIIMPOBAHUSA U
Haianuuyu 2 G6amnoB uMeer mecto 100% crneuuduyHOCTb Mpo-
ruo3a. Ilocnennee cBuAeTENbCTBYET, YTO MIPU HAIU4YUM 2 Oai-
510B co 100% BEpOSITHOCTHIO BOBMOXKHO MCKJIIOUEHHE HATHYUS
y OOJIBHBIX OBICTPOroO THIIA AETHIMPOBaHHs. PocT KomryecTBa
6asuoB (3 u GoJiee) MPUBOIUT K CYIIECTBEHHOMY YMEHBIICHHIO
Cl'[eLlI/I(bI/I‘{HOCTI/I IMPOrHo3upoOBaHusa MEJICHHOI'O TUIIa all€TUIIN-
posanus. HauGonbmas yyBcTBUTENBHOCTS (55-58%) mpornosu-
POBaHUsI MEIJICHHOIO THIIA AlETHIMPOBAHMS ONpPEALIUIach B
npenesnax ot 6 go 11 6amos.

C npyroii CTOPOHBI, JAaHHBIE TAOIHUIBI 8 CBUACTEIbCTBYIOT
0 JI0CTAaTOYHO BBICOKOH (65% U BbIlIE) YYyBCTBUTEIBHOCTH
IIPOTrHO3UPOBAHUMA 6]>ICTpOFO TUIIa aCTUIIMPOBAaHUS IIPU Ha-
nuyuu 12 u Gosiee 6amioB mo paspaboranHoi mkane. [Ipu
Hanuuuu 15 0amioB 4yBCTBUTEIBHOCTh NPOTHO3HPOBAHMS
cocrtaBuina 100%.

3akJrouenue. B pesynbrare npoBeCHOro UCCISIOBAHUS BbI-
SIBJICHO OMMOJaJIbHOE pacrpereieHne (QEeHOTHITNYECKOro I10-
nuMopdusma akTuBHOCTH N-anetuiarpancdepassl 2 Kak Cpenu
OOJIBHBIX CaxapHbIM AUA0CTOM, TaK M 3J0POBBIX JIHIl O€3 I'CH-
JICPHBIX PA3THMYMM.

Tenernueckuit ananu3 60bpHbIX CJI 2 THHA U 370POBBIX JINL]
MOJIOZIOTO BO3PACTa BBISIBHJI CJICYIOIINE 0COOCHHOCTH:

-y 370pOBBIX JUIl MemIeHHbl GpeHotnn NAT2 noctoBepHO
YaIe BCTPEYACTCS Y JIUI] C KOPHYHEBBIM I[BETOM IJ1a3; OBICTPBIH
¢enorun NAT2 - noctoBepHO Halle y ceporiasbiX; ObICTpbIC
ALl BeposITHO NMENN B CEMEHHOM aHaMHe3¢ HapylIeHHs: oOMe-
Ha BeLIeCTB (caxapHblii 11abeT, OXKUpPEHHE);

- cpeau st ¢ ObicTpbiM ALl 1 kapumu r1a3zamu B 2 pasa vaiie
BeTpeuaercst CJ 2 Turma, a ¢ ToayObIMHU TJIa3aMHu - B 7 pa3 pexe,
4EM Yy MAallMCHTOB C MEJICHHBIM allETUIIATOPHBIM CTATyCOM.

Brimmensnoxennoe MOAYCPKUBACT HAJIMYHUC CBIA3U MEKAY
ALUCTUIIATOPHBIM CTATYCOM U aHTPOIIOJIOIMYE€CKMMU JTaHHBIMU.
HeoqHoOpomHOCTE B pacmpesielieHHH TeHETHYECKUX JeTepPMH-
HaHT CPCar alC€TUIIATOPHBIX (beHOTI/Il'IOB, 110 BCEH BEPOATHOCTH,
00yCJIOBIIEHa Pa3HHIICH B COOTHOLICHHM JAHHBIX TPU3HAKOB
cpear 3m0poBbIX il ¥ OonmbHBIX. Cpemu GonbHbIX CJ[ m0-
CTOBEPHO YBCJIMYUCHA 10JI1 HAJIU4YUS SIMOYCK Ha 1'101160]')0)1](6 H
IIeKax, IPUPAILECHHON MOYKH yXa B CPAaBHEHUH C KOHTPOJIBHOM
IPYIIIOH; YMEHBIIEH YJACIbHBII BeC MNAIMEHTOB C YMEHUEM
CKPY4HBarTh S3bIK B TPyOOUKy 1 B 1,8 pa3a yBeIH4eH - C YepHbIM
IIBETOM BOJIOC. BbILLlel'[pI/IBeZ[CHHbIe JIAHHBIC TOAYCPKUBAIOT Ha-
JIMYHE TEHETHYECKOTO EPEKPECTHOTO XapaKTepa HaclieJOBaHUSI
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MPUBEJCHHBIX 3200JICBaHUI B aCCOLMALIMU C AHTPOIOJIOTUYE-
CKMMH (DaKTOPAMH.

Hawmu BriepBbic pa3paboTaHa mkaia mporHo3upoBaHus GeHo-
THIA AUETHIIUPOBAHMS, KOTOPAsi MO3BOJISIET ONPENEISITh alleTh-
JISITOPHBIH CTAaTyC ¢ IOMOILBIO AaHTPOIIOMETPUYECKUX MOKa3aTe-
Jiei, 6e3 OMOXMMHUYECKOT0 BMEIIATeIbCTRA.
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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.

PE3IOME

®EHOTHUITAYECKUI MOJUMOP®HU3M N-ALETHJI-
TPAHC®EPA3BI 2 Y BOJIbHBIX CAXAPHBIM /IMABE-
TOM

Jopomkesnu H.A., fxosiaeBa O.A., Kupuuenxo O.B.,
Kamba A.O., [Insropak E.B.

Bunnuyxutl HayuoHanbHwlll MeOUYUHCKULL YHUBEPCUMEN UM.
H.U. Ilupozosa, Yxpauna

[Momumopdusm N-aneruntpanchepassr 2 (NAT2) onpenens-
€T PUCK BO3HMKHOBEHHsI HEKOTOPBIX 3a00JI€BaHUIl U CKOPOCTh
WHaAKTHUBAUX Pa3jInYHbIX KCCHOGI/IOTI/IKOB 1 JICKapCTBCHHBIX
npernaparoB. MccnenoBan (HEHOTHITHUCCKUI MOTMMOPGHU3M
NAT2 y 3n0poBsix sun (n=141) u 60bHBIX caxapHbIM Juade-
toM (CJ) 2 tuna (n=115). [IpoBenen ananus pacnpeneneHus
FCHETUYECKUX HNCTCPMUHAHT B 3aBUCUMOCTU OT aLCTUIIATOP-
HOro craryca. BelsiBieHo OuMonanbHOE pacrpezeneHue ¢e-
HOTHUIHYecKoro noiauMopdusma akruBHoct NAT2 kak cpenu
6osbHBIX CJ/I, Tak ¥ 3M0POBBIX JIKI[ O3 FCHACPHBIX Pa3IUYU.
OcobenHoctu reHeTnyeckoro ananusza npu CJI nmokaszanu jo-
CTOBEpHOE yBenudeHue nomu 6ombHbIX CJI ¢ Kapumu ria3zaMu
u yMeHbLLleHI/Ie C FOHbeIMI/I cpeau 6bICprIX AlCTUIIATOPOB.
Cpenu Oonbubix CJI nocTOBEepHO yBEJNMYEHA JOJSI HATUYHUs
SIMOYEK Ha MOAOOPOJKE U ILIeKaX M MPUPOLICHHOW MOUYKH yXa
B CpPaBHCHUH CO 310POBBIMHU JIMLIAMHU, yMeHbLl_leH y}le.]'l]:HbIl\/'I BEC
ITAILMCHTOB C yMCHI/IeM Cpr'—lI/lBaTb SI3BIK B pr60'-[l<y; B CpaBHE-

HHUHU CO 370pOBbIMU y nauueHtoB ¢ C/l noctoBepHO yBeIH4YeH
YACTbHBIN BeC OOJBHBIX ¢ YEPHBIM IIBETOM BOJIOC. PazpaboTana
IIKaJIa IPOTHO3UPOBaHKs (PCHOTHIA alleTUIIUPOBAHUS, KOTOPAst
II03BOJISIET ONPEAECIATh ALETUIATOPHBIM CTATyC C IIOMOLIBIO aH-
TPOIIOMETPUYECKHX II0Ka3aresel, 0e3 6MOXMMUYECKOro BMelIa-
TENbCTBA.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

IMPOTHOCTUYECKOE 3HAYEHUE BUOMAPKEPOB KPOBU 1 BPOHXOAJIBBEOJISIPHOTI'O
JIABAKA JJISI MANOIMMATHYECKOT'O JIETOYHOI'O ®UBPO3A (OB30P)

SIxoBaeBa O.A., Kiexor A.A., Illep6entox H.B., lNoiina-Kapaacesnu O.1O.

Bunnuyxuii nayuonanvuviil meouyunckuti ynugepcumem umenu H.U. Ilupoeosa, Ykpauna

Wmuonatnyeckuil nerounsiii ¢udpo3 (MJID), uzBecTHbII
paHee B IyJIbMOHOJIOTUM KaK HMIMONATHYCCKUH (udpo3upy-
IOUIMK aJIbBEONUT — CHHApPOM XaMMmaHa-Puya (omucaHHBIA B
1935, 1944 rony Hamman L., Rich A.R.) ocraercs nuaepom
cpeau 3a00JIeBaHUN C HEU3BECTHOW 3THOJIOTHMEH, NUArHOCTH-
Ka U JIeYeHUE KOTOPBIX MajoyCHENIHbl, HECMOTPSI Ha MPorpecc
MOJEKYISIpHOH MeanIuHbL. CKOopoTeuHOe HeONaronpuaTHOE 3a-
BepuieHue MJIP no3BomnseT ero cuurarh aaxe 0oiaee cMepTenb-
HBIM 3a00J7€BaHHEM, YEM MHOTWE BUIBI paka. Heyremmrens-
HBII TPOTHO3 M BBICOKAsi CMEPTHOCTH B TeUEHHE 2-5 JIET mocie
nuarHocTuku [15,16] cTaBar mepen HEOOXOOMMOCTBIO MOHCKA
3¢ QeKTUBHBIX METOOB Tepanuu [12], cpenn KOTOphIX Haubo-
Jlee YCHEIIHOH sABNsAETCsA TpaHCIUTaHTauus Jerkux [29, 39].
OpHaKO IIUTENbHBIE CIHUCKUH OXHMIAHUA W MOCIeTyIOUIHi
pe3ynbTaT MOTYT OBITh «IEPEUEPKHYTH CKPHITHIMH B Opra-
HU3ME OCOOEHHOCTAMHU MOJIEKYISIPHBIX PETYIATOPHBIX Me-
XaHU3MOB, HHUBEIHPYIOMIHUX AOCTHUTHYTBHIA IOIOXKHUTEIbHBIH
apdext nepecaaku. K apyrum meromam HOALEPKHBAIOLICH
Teparnuy MO>KHO OTHECTU AJTUTEIbHYIO KHCIOPOIOTEPAIHIo,
peabunuTaoOHHbIE MEPOTIPHUATHA M HEJOCTaTOUHO YCHEIl-
HYI0 (PapMaKOIOrHYECKYIO MOJAEPIKKY.

[IpenmecTByronye pa3HOBEKTOPHbBIE aCHEKTHl U3yUEHHs T1a-
torenesa M®JI 1o ceil 1eHb He BBIABUIIN KJIIOUYEBBI MEXaHU3MOB
HapymeHui. JnuTeabHOe CKpPBITOE TeueHHe 10 BepHpuKanuu
JIMarHo3a, MHOTAA BO3MOXKHOTO TOJNBKO MPH OMOMNCHH JIETKHX,
MO3BOJIAET TPEANONOKUTh, YTO KaKOe-THOO TMEPBUYHOE IIO-
BPEXKJICHHE JIETOUHOM TKaHU, SUTENUS WU SHI0TETNS HHHULU-
UpyeT KacKaabl MPo(GpUOPOTCHHBIX PeaKIMili uepe3 aKTUBAIHIO
KJIETOK BocmaneHus: u GpopmupoBanue Gpudposa, T.K. OHOIOTH-
YecKoe 3HaueHue pyOI[OBOM TKAaHHM HANpPaBIEHO HA OrpaHUYe-
HHE arpecCHBHOTO MaToJI0rnueckoro mporecca. Iloatomy ana-
rHoctuka M®DJI peanusyercs yke Ha KOHEUHBIX 3Tamax JMIIb
CIIeJIOB BOCTAJEHHs, YeM M OIpenensercss Hedh(PeKTUBHOCTD
rokokopTukon0B (I'K) mimn murocTaTukoB.

Pone 6ocnanumenvnozo u ungexyuonnozo nauana. Cpenn
MaTOreHeTHUUECKUX acnekToB pasButus WDJI panee mpearno-
naranach pojib MH(pEKIHOHHOTO (akTopa, OfHAKO MOpdoIo-
TMYeCKUE MCCIIEOBAaHUS U XapaKTep KIETOYHBIX peakiuid, oT-
cyTcTBHE 3(Q()EKTUBHOCTH MPOTHBOBOCHAIUTENBHON Teparnuu
HE TOATBEPANIN TaKyl0 BO3MOKHOCTb, TEM HE MEHEe, 3HaUeHHe
MH(EKIMOHHOTO Hadana HeNlb3s UCKIIOYUTh MONHOCThIO. Tak,
HaOMIONEHNsI CBUACTENBCTBYIOT, UTO y manueHtoB ¢ UPJI mo-
BOJIBHO YacTO BCTPEYaeTCss MPOAPOMANIbHBIN BHPYCHBINH CHH-
IpoM emi€ [0 pa3BUTHSA PECHHPATOPHBIX CHUMOTOMOB [14].
[IpenmnonaraeMbIMU BUPYCaMH MOTYT OBITh M BUPYCHI T€MaTUTA
C, omHaKo BBIBOJBI JOCTATOYHO MPOTHBOPEUNBHI B OTHOIIEHUH
ero tpurrepaoi ponu npu WJI®. [opazgo Gonbine BHUMaHUS
yIeIeHo BUpycaM cemelicTa repreca yenoseka (HHV). B pa-
6orax Tang Y.W. et al. [38] nokasano, 4to B 97% ciy4aes NJID
HaOJII0a1ach TPEAIIeCTBYOAas HHPEKINS, BbI3BAaHHAS OTHUM
WU JIByMsI BUJIaMHU BUPYCa 3TOTO ceMeiicTBa (MPOTHB KOHTPOJIS
Bcero 36%). Bo3moxkHO mpucyTCTBHE BUPYCOB M B CaMOH Jie-
TOYHOU TKaHU OOJBHBIX: B AJIbBEOJISIPHOM SITUTENINH BBISBICHBI
JaTeHTHBIe TuTHYeckue Bupycsl HHV, Tem Gonee, uro rumote-
3a YCIEIIHO MOATBEPXk/JEHA SKCIIEPUMEHTANbHO, OCOOCHHO Y
craperomux Meiireit [28]. Cpean MeXaHH3MOB TaKOTO BIIMSHUS
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Ha3bIBAIOT BUPYCHBIH CTpecC SHIO0MIA3MaTHUECKOTO PETUKYITY-
Ma JIETOYHOTO SIHUTEINH, SKCIPECCHIO (HaKTOpa pocTa OIyXOJIH
TGF-b (mourHoro mpogudporuueckoro ¢axropa) WiId MpoTe-
1HOB cyp¢axranTa [28,36]. OnHako B HaOMIOZEHUSIX aBTOPOB
[43] npucyTcTBHE BUPYCOB B TKAHAX JIETKUX OTPULIACTCS Jaxe
B CIIydasix cMepTH [24].

Xots 6akTepHanbHble HHYEKIMN PECTTUPATOPHBIX Iy TeH mpu
TOCTIUTANN3AIUU TaKUX MALHEHTOB HECYT PUCK CMEPTH, POib
OaxrepuanbHON (IOPB U3ydYeHa HEJOCTAaTOYHO, TeM Oojiee YTo
CYILECTBYET JIaBHEE JIOKHOE YOXkKIEHNE O CTEPUIBHOCTH HIK-
HUX JIbIXaTeIbHBIX MyTel. CeromHs akTUBHO M3Yy4aloT MHOXe-
CTBO JIOKA3aTENbCTB U ()aKTOB O BBIPAKEHHBIX HAPYIICHUSIX MH-
KpoOMOMa JIETKHX TPH Pa3IHYHBIX PECTIUPATOPHBIX MATONIOTHAX
[11,18,20], B TOoM uYunclie ¥ HaJIM4YHE MHOXXECTBA HEKYJIBTHBU-
pyeMBIX OakTepuil B XKMIAKOCTH OPOHXOANBBEONISPHOTO JIaBaKa
(BAJI) mpu WJI® [13], HO cocTaB JI€ro4HOr0 MUKpoOHoMa pu
HeM ocTaercsi Hem3BeCTHBIM [27]. COOTBETCTBEHHO BO3HHKACT
BBIHYKJICHHBIH TTOMCK OMTHUMANBHBIX U TOYHBIX MAPKEPOB AT
oTO0pa 1 MPOrHo3a, T.K. MOKa3aTeIb BbKHUBAHMUS, IO BCEH BEpO-
ATHOCTH, BIUSIET HA MPUOPUTETHBIE CITUCKU OXKHIAHHS TPaHC-
IJIAHTALKK JIETKuX 0onbHbIX WD [25].

B 3aBucuMOCTH OT HpEANoiaraeMoro WX HasHadeHHs OHo-
mapkepsl U DJI mMoryT ObITh pasHble: AMATHOCTUKH, Mpeapac-
TIOJI0KEHHOCTH K 3a00JI€BAHUIO M €r0 NMPOTHO3a, aKTHBHOCTH
TeYeHUsT U OTBeTa Ha (apmaxoTepanuio. Bce 3TH Mapkepsl
uzyyarores npu UJI®, onnako Gonee pa3paboTaHHBIMU CUHTA-
10T OMOMapKepsl MPOTHO3a M BOCHPHUMUYHBOCTH, HAIpHUMED,
MyTalu B Oenkax cypdakTaHTa HIM YKOPOYCHHE TeJIoMep
HEKOTOpBIX XpomocoM. [Ipu MJI® TpynHO oLEeHMBAaTh aKTUB-
HOCTh OOJIE3HH, TIO3TOMY U OTCYTCTBYET KOHCEHCYC B BOIIPOCE,
YTO UMEHHO OTpeJeNsieT ee akKTUBHOCTh. Cpean GuoMapkepon
Pa3IMyYaloT OLCHKY T'eHEeTHYECKHX (AKTOPOB M MOIUMOPHHU3M
TEHOB, OENKM KPOBH, PELENTOpPhl K MeTaOONNYeCKHM MOAU-
(ukaropam, pa3Hble KJICTOYHBIC IMOMYJSLUH, YYacTBYIOIIHE B
¢dubporeHese -3 Bce 3TO CO34AET CIOKHYIO THATHOCTHIECKYIO
MO3aMKy U TeM OoJee TpyIHOCTH B 3P (PEeKTUBHOH Tepanuu.

B npezncTaBieHHOM aHATUTHYECKOM 0030pe, METOIbI U3yde-
HUS ponu OnomMapkepoB 0a3MpYIOTCS HAa COYETAHMU KIMHUYE-
CKOM IMarHOCTUKH U MPOTHO3a, TP 3TOM Haubosee 3HaYUMbIM
MIPE/ICTABISAETCS, YTO B HIDKCIPHUBEAEHHBIX MHCCIEIOBAHHAX
[7,15,39], y 6onpmmHCcTBa 60mbHBIX (70%) MMar€Ho3 mOATBEPXK-
JIeH OTKPBITON OMOTCHEH erkKnX, a ypOBHU H3yJaeMbIX MapKe-
POB OLIEHEHBI COBPEMEHHBIMU OMOXUMHYECKUMU, UMMyHODEp-
MEHTHBIMH, CTaTUCTHYECKUMH METOJaMH, TIpUdIeM OHOCpenaMu
JUISL aHAIM3a CITyKHIM Kak KPoBb, TaK M )KUAKOCTb BAJL

Ilamoeenemuueckas ponv 3noomenuna-1 6 meuenuu HUJIP.
Kpome wH3BeCTHBIX Ba30KOHCTPUKTOPHBIX BIMSHUH, MOSBU-
JIMCh JI0Ka3arenbcTBa o poiu sugorenuna-1 (ET-1) B ¢pubdpo-
TeHe3e: OH MOJKET OBbITh ITIABHOH JIETePMUHAHTON XeMOTaKcHuca
¢ubpobaacto (PB) B erovHON aprepun, CTUMYIHPOBATH UX
pETIMKaLUIo, CHHTE3 KOJIareHa M yMEHBIIAaTh JeTpajaluio
koyutarena [17,21]. B uccnenoBanusx [33,34,41] nokaszaHo, 4to
skcmpeccust ET-1 noBblnieHa B SNUTENNN N€TKUX, B THEBMOLIU-
tax Il Tuma, SHAOTENNN U B BOCTIATUTENBHBIX KIETKAX.

B wuccrnenosanusix Barlo N.P. et al. B Department of
Pulmonology of the St. Antonius Hospital in Nieuwegein (2010)
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yposHu ET-1 onpeznensin koMMepyecKMMU UIMMYHOAHAIN3aTo-
pamu (R&D MN USA) [8]. 3naueHue 3Toro Mmapkepa yTOUHsIICS
psanoM uccnenoBanuil y nauuentos MJID, n ycraHoBIeH HIK-
HUI nipenen ero BeisBieHus — 0,34 nr/Mi1 B CBIBOPOTKE KPOBH.

B necsarunernuii nepuoxn uccienosanus 1998-2007 r. [8] y
71 nanuenra WD (55 myxuun u 16 XKEHIUH, CPEIHUN BO3-
pact 62,9 1) B kpoBH cpennuii ypoBenb ET-1 6bu1 1ocTOBEepHO
(p<0,0001) roBbIeH 10 1,15 1r/mi npoTUB KOHTPOIBHOI rpy-
el 0,85 /M, ograko B BAJI aToT ypoBeHs Mapkepa ObLT 3Ha-
yutensHo cHmkeH (1,33 nr/mut nporus 2,10 mr/mi, p<0,0005)
[8]. Ipu pacuerax cootnomenust ET-1 ¢ anpOymutom (Anb) B
sxunkocti BAJI ato cHmkeHue erie 6onee ogeBUaHO: 16,7 Tpo-
TuB 63,4, T.e. B 3,8 paza menbuie (p<0,0001). 3ameuena otpu-
LareyipHasi Koppessauus ¢ Bo3pactoM 6onpHbIX MDIT (1=-0,36,
p<0,007), omHako y 310pOBBIX JIMI] BO3PACTHASI KOPPENSLUs B
BAJI ne obnapyxusanace. [Ipuem Hu3kux 103 I'K mm xype-
Hue He Biusiin Ha ypoBHu ET-1 B 0o0eux Onocpenax. Knerou-
Hble J0cTOBepHBbIe Koppemsiun ypoBHs ET-1 wmu ET-1/An6
6])1.]'[1/1 YCTaHOBJICHBI Y 60.]'[]>H]>IX, HO HE€ Yy 310pPOBLIX, TOJIBKO
JUTSL TIPOLICHTHOTO cofiepskaHus B skunkoctd BAJI makpodaros
(r=1+0,34 u +0,50), a He M1t HEUTPODWIOB, TUMGPOLUTOB HIIH
903UHO(UIIOB. ACCOLHMALMI CHIBOPOTOUHBIX YPOBHEH JHIOTE-
JMHA ¢ nokaszatensmMu (QyHKuuu BHeurHero jaeixanust (OBJ):
g dysronnoit criocobnoctu Jgerkux mo CO (DLco), obbema
¢dopcuposannoro Boioxa (FEV1), TotanbHol erouHoi eMKo-
ctu (TLC) ne obuapyxeno, xorst ET-1 B BAJI orpunarensHo
KOppeIupoBa co CHIKEeHHEeM noka3zarens DLco.

BrokuBaemocts 60mbHbIX UDJI KOppenupyeT TONBKO ¢ COOT-
HowenneM ET-1/An6 B sxxunkoctu BAJL: npu paszgenenuu mna-
IIMEHTOB Ha 2 TPYMIIBI ¢ yyeToM 3HaueHust mapkepa ET-1/An6
0 25 ¥ BBIIIE COOTBETCTBEHHO ME€naHa BbBIKMBAEMOCTHU IIPHU
Huskom ET-1/An6 ngocturana 50,4 mecsiia, B TO BpeMs Kak C
BoicokuM ET-1/An6 — Bcero 9 mecsues (p<0,006).

VYTounenus pasnuuuil B ypoBHsix ET-1 B kposu u BAJL, ero
accouuanuu ¢ npopubporuyeckoil ponbio Makpodaros (MD)
ABTOPBI BUIIIT B CIICAYFOIIEM: BO3MOKHBI 2 pas3HbIX (eHoTuna Md
— KJIACCHYECKHUI aKTUBUPOBaHHbBIH M®, KOTOPbIH CTUMYIHPYyETCs
nnononucaxapuiom (JITIC) win nnreppeponom [FN-y (onu He
BIMSIIOT HA (uOpobnacter), 1 MO aKTUBUPOBAHBI AJIBTEPHATHB-
HbIM IyTeM (Alternative activation of macrophages —AA-Mac) —
yepe3 [L-4 win 'K penentopsl. iMeHHO mocneHue (HEHOTHUIIBI
MO ysenuumBaror nponudepanuo 1 cunte3 koutarena OB, ce-
kpermio TGF-B, Tpombortraproro (akropa pocra; Takoi Bapu-
AHT BBIABJICH COBCEM HEIABHO W MaJIO U3YYCH. DT pe3ysibTaThbl
aBTopoB [8] o coorBerctBun ET-1 B xkunkoctu BAJI (Ho He B
KpoBH) nporpeccuposanuio NUJID craar Bonpoc — 10cTaTOYHO
JIM 3HAYEHHE ITOro GHoMapKepa Juls IIPOrHo3a OOJIC3HH.

Wneanbublit 6nomMapkep 3a00jieBaHUs J0JKEH OBIThH JIETKO
JAOCTYIIHBIM, IIOJY4Y€H HCEWHBA3UBHBIMU METOAAMU U CICII-
udpuueH. B To ke Bpems, mpoueaypa u CTaHIapTH3ALMS
xkuakoctu BAJI xapakTepusyeTcss U3MEHUUBOCTBIO KOHLIEH-
Tpauuil MOJIEKYJI, €ro KJIMHHYEcKas LIEHHOCTb MO Ced JeHb
nuckyTalenbHa. He ycTaHOBIIGH M cOCTaB KOHAEHCATa BbIIbIXA-
€MOT0 BO3/lyXa, YTO HaMH OBbLIO OTMEYEHO paHee, T.K. ero 00b-
eMbl U coctaB 3aBucAT oT OBJI, reMoanHaMuKH, 0OCTPYKTHB-
HOT'O CHH/IPOMA, IIPOHULIAEMOCTH a3pO-TeMaTHYECKOro 6apbepa
[3]. C y4yerom BbIlIEH3I0KEHHOTO, 04eBUIHO, 4To Barlo N.P. et
al. [8] moarBepkaatoT KoHueniwio o poiu ET-1 B marorenese
NJI®, ogHako He YBEpEHBI B €r0 IPOrHOCTUYECKOI posin.

Heo0xoauMo MoAYepKHYTh, YTO TCHETHYECKHE aCCOLMALUH
O6uomapkepoB Gonee 3Haunmbl npu WD, wem npu apyrux
MHOTO(DAKTOPHBIX XPOHUYECKHUX 3aboieBaHusAX. Tak, pUCKH
IeHEeTHYECKOro MmojumMopdu3Ma, Harpumep, st muc-5b Moryr
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Bo3pacrtarh B 20 pa3 [40]. Ilotomy pe3yabTaTel reHETHUECKO-
ro noaumMopdusma GroMapkepoB Hanbolee BaKHbI B HAYYHBIX
IPOTHO3aX.

Ponb cenemuueckoeo nonumop@usma xeMoKuHo8 8 OyeHke
npoenosa y nayuenmos ¢ UJI®. Nicole P. Barlo et al. [10] mo-
Kazajau poib nposocnanureabHoro CC-XeMOKHHOBOIO JIMTaH-
na-18 (CCL18) B mporpeccupoBanuu MJID ¢ no3unuii ero rene-
THYCCKUX Bapnam/[f/'l, 4qTo 63,31/Ipy€TCﬂ Ha INOHHUMAaHHWH, YTO 3TOT
JIUTaH]] 9KCIIPECCUPYETCsl abBeONIIpHBIMU M® u MoxeTr 10-
CTHUI'aTb CBEPXBBICOKUX ypOBHCf/i B JICTKUX Y€JIOBCKA, IIPUBOIA
K THOBBILIEHUIO cuHTe3a Db KoulareHa u MOJIEKyll 3KCTpares-
JIFOIISIPHOTO MaTpukca [4,6,26,31], 0cOOCHHO MpU aIbTePHATHB-
HOM aKTUBMPOBAHHOM (eHOTHUIIe alibBeosIpHbIX M®, co3naBas
obparHyto cBsi3b ¢ pudpodnacramu. Kogupyroumit CCL18 ren
HEBEJIMK, PACIOIOKEH Ha q miede 17 XpoMOCOMBI U COAEPIKUT
3 sK30Ha. 3ydyeHHas yactora HocuTenel ajieneit u 3 ramioTu-
OB y MAIl[MEHTOB B KOHTPOJIE HE OTIMYAIACh JJaKe B BO3PACT-
HoM acniekre [10]. Ypouu CCL18 B xpoBu y 60nbHbIX ¢ UJID
(645 Hr/min) ObUIM ZOCTOBEPHO BBIIIE B 3,5 pasa, yeM y 3710po-
BbIX B KoHTpoue (185 ur/mi, p<0,0001). B 3m0poBoit momyssi-
MU OTMCYCHBI Ol'lpe}lefléHHble pasim4ius Me)l(}ly HOCHUTCIISIMU
u Henocutensamu C-ammens moiauMopdusma rena 1s2015086:
ypoBHH xeMokuHOB 1ipu TT Bapuante cocraBwiu 151 Hr/mi, y
CT+CC - 239 ur/ma (p<0,0001). Y nauuenros ¢ NJID Obuu siB-
HbIC BapHaluu p1u 3ToM l'lOJ'lI/IMOp(bl/I?;Me, COOTBETCTBCHHO ypOBHI/I
CCL18 iput TT — 585 ur/mut, iput CT — 817 ar/mit (p<0,002); axe-
npeccus MPHK CCL18 nonoxurensHo koppenupyet (r=+0,73,
p<0,002) ¢ ero ypoBHeM B KpoBH. Ajuienb C XapakTepr30Bajcs
camoii Beicokoit akcripeccueit MPHK CCL18 kak y 3710poOBBIX,
TaK U y OOJIBHBIX.

[Toporosoe 3nauenne CCL18 B rutomanu nox kpusoit (AuC)
paccunTaHo Ui KoHieHTparuu 500 Hr/MI B KPOBH U JUISL OT-
KJIIOHEHHUIl BBIIIIE WJIM HWDKE ITOro mapamerpa. B pesynbrare
YCTaHOBJICHO, YTO M€MaHa BBDKUBACMOCTH IIPpU 60.]'[66 HH3KOM
ero ypoBHe Oosee ontumaibHa u gocturaer 50,4 mecsues, U
Xy’Ke — TOJbKO Ipu 27,6 MecsieB B Tpymnmne O00JIbHBIX ¢ Ooree
BeicokUM ypoBHeM CCL18 (p<0,02). I'enorun CT rs2015086
XapaKTEPU30BaJICA 3HAYUTCIbHO HU3KHUM II0Ka3aTCJIEM BbIKH-
BaeMOCTH MpoTuB reHotuna TT, COOTBETCTBEHHO MO MeauaHe
- 14,3 mecsua (p= 0,01) [10].

ABTOpr 3aKJIIOYAI0T, YTO '€HETHYCCKasA UBMECHYMBOCTD OIIPE-
nensier cyumectBeHHble pasdnnuus MPHK storo nuranpa, ero
YPOBHSI B KPOBH M UTPaeT MOIU(DUIHMPYIOLIYIO POJIb B TCUCHUH
00J1e3HH, YTO MO3BOJISIET CYUTATH €r0 IPOrHOCTHIECKUM MapKe-
pom [10], kak 1 Ipu CUCTEMHOM cKiepose [22].

Ponv cypgpakmanmnozo 6enxa SP-D. Ponb cypdakranT-
Horo Oenka SP-D ouenena uccinenosarensmu N.P. Barlo et
al. - moyry4eHbl JOCTYHBIC Pe3yNbTaThl y 72 mauueHTos [7].
Buumanue k 3TtoMy 0enky cyphakTaHTOB yAEIsIOCH €lle B
Havasne 90-x romo [19,30,35]. ABTOpBI Ompeaensijiu KOH-
HEeHTpalUu OelKa ¢ MOMOLIBI0 MOHOKJIOHAJIbHBIX AHTHUTEI
MetogoMm uMMyHodepmentHoro anamu3a (ELISA) [7]. V
3/I0POBBIX JIMII CPEAHHE YPOBHH ITOro OejKa JOCTUTAd B
CBIBOPOTKE KpOBH 57,5 Hr/mi1, 63 pa3nuuuii 1o 1oy, Bo3pa-
cty nin daxra kypenus. Y 6onpHbix MJI® sT0T nokazarens
6bu1 BBIIIE B 6,35 pasa, cocrasusis 365 ur/mi (p<0,0001),
OJIHAKO KOHIeHTpanus B xuakoctu BAJl, npu Beanuyune
385 ur/mi, okaszanach 3HAYUTEIBHO HIDKE KOHTpois (504
HF/MH), TAK>XX€ BHEC €ro 3aBUCHUMOCTHU OT KypeHl/Iﬂ U BBDDKHBa-
€MOCTH MM Bo3pacTa U 6e3 3aBUCUMOCTH ypoBHeil B BAJI n
kpoBu. OTMeUeHa TOJIBKO OTpuLiaTeabHas koppenasauusa SP-D
npu 00se3HH ¢ mapameTpamMu UG Gy3n0OHHOH CIOCOOHOCTH
1o MoHookcunay yriaepona (rDLco =-0,315, p<0,04).
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ITockoneky yposeub SP-D B ceiBopoTke 10 80% 3aBuCUM
OT TEHETHMYECKOr0 KOHTPOJIs, 3HAUYUMBIM SBISETCA IOJIU-
Mop(hHU3M KOAUPYFOIero ero reHa rs721917: onucan aMuHO-
KHCJIOTHBIN monumopdu3mM B 11 monokeHuu, riae METHOHHH
3aMerieH Ha TpeonuH (Metl1Thr), cocraBisis MOJOBHUHY
BIIMSIHUI, C MOCIENYIOUMMH H3MEHEHHUSIMHU OoJiee BBICOKO-
ro ypoBHs cypdakTaHTHOrO Oeiika B KpoBH. HeCOMHEHHO,
YTO I'eHeTHYecKass COCTAaBIISAIOIIAs AOJDKHA YUYUTBIBATHCS B
OIIEHKE NMPOTHOCTHYECKUX MapkepoB [35]. YcraHoBieHo, 4TO
4acTOTa M3YyYCHHBIX ajuieiedl y OOJbHBIX M 3I0POBBIX HE OT-
JIMYaiach: y NepBbIX romo3urotHas ayuiens TT rena rs721917
BcTpevanach y 30%, rereposurorsas ayuiens CT —y 53% u re-
Hotun CC —y 17%, y 300pOBBIX COOTBETCTBEHHO reHOTHUIl TT
-32%, CT - 52% u CC - 16%, X0Ts pa3inuyusi B KOHICHTPAIMH
0eJKa B CHIBOPOTKE 3aBHUCEIIHM OT TEHOTHUIIA Y 3[J0POBBIX KOHTPO-
JIei, a He y OONBHBIX.

V 00JBbHBIX C HU3KOH BEKHBAEMOCTBIO (MeHee 6 MeCsILIEeB) OT-
Medasach 0OpaTHast 3aBUCHMOCTB C YPOBHEM 3TOr0 Oejka B Kpo-
BH, OH ObUI BbIIe (661 HI/MIT), YeM IPH UIUTEIbHOCTH YKU3HH
6-12 mecsines (465 ur/mi), a 6onee 12 mecsies enne Hibke — 250
ar/mi (p<0,0001), u MearaHa BEDKMBAEMOCTH IIPH HU3KOM OeJi-
ke coctaBuia 50-67 MecsleB 3a KpUTEPUH pa3ieeHust IPUHAT
ypoBeHb 460 HI/MII, @ IPU €ro MOBBIILICHUH Ta MEHaHa COOT-
BETCTBOBaJIa TOJILKO 11 MecsiaM. ABTOPBI CUMTAIOT, 4TO OEJIOK
SP-D cbIBOPOTKM KpPOBH MOXKET IIPEACKa3aTh XyIIINH IPOTHO3
U®DJT u cmepTHOCTh (OCOOSHHO €Clii ero ypoBeHb Bbime 460
HI/MJI, Ta)Ke B CPOKH MeHee 12 MeCsIIeB) U €ro MOKHO CUHTATh
HOBBIM 3HaYUMBIM MapKepOM CMEPTHOCTH. MeXaHU3M IOsIBIIe-
uust SP-D Genka B kpoBw, coracHo Barlo N.P. et al [7], ckopee
BCETO0, CBSI3aH C MOBBIIIEHHOH POHUIIAEMOCThIO a3poreMaruye-
CKOro Oapbepa U MOBpEeKICHUEM anbBeosonuToB 11 Tuma.

IIpoznocmuueckasn ponv yumoxkunos u ux eenos. CoBpeMeH-
Has koHuenuus MJI® npennonaraer, uro MJI® paszpusaercs
IPH TTOBTOPSIIOLIMXCS SMHM30/aX MMOBPEXKICHHS JErKUX Ha (oHe
HE3HAYHUTEJILHOTO BOCIAJICHHS, WIIH JKe O0JIe3Hb SIBIISIETCS CIIE/-
CTBHEM HEKOETO PeMOJICINPOBAHMs, OHAKO ITO TPeOyeT yTou-
Henust [37]. C Touku 3peHust OnpeieeHUs POy BOCTIAJIICHUS B
Te4eHUHU U nporHoze NJID, HecoMHEHHO, Ba)KkHA OI[CHKA CTaTy-
ca MHTEPJICHKMHOB, HCTOYHUKAMH KOTOPBIX MOT'YT OBITh JITHTE-
JIHaIbHbIC WM ME3eHXUMANbHbIC KIeTKH, T- 1 B-muMborutsl,
aJbBeOJISIPHbIC MaKpo(aru, KIeTKH KpoBu [23]. 3HaYNTENbHbIH
MHTEpEC MPEJCTABIIACT ONpEACICHUE pPOJU HHTepiedkuHa [
tuna (IL-1), ygactBytomero B ¢popmuposanuu ¢udposa [23].
CemeiictBo IL-1 cocTtouT M3 Tpex CTPYKTYpHO POICTBEHHBIX
OenkoB: aBa u3 HUX — [L-1a u IL-1b — aronwucTsl, a Tpetnit 1L-
1Ra — KOHKYPEHTHBII aHTarOHUCT peLenTopa 3TOro UHTepIeH-
KHHa, Oesok koxupyercs renoM Ha I xpomocome (IL-1RN) [42].
bera-untepieiikun-1(IL-1b) npoxyuupyercss akTHBHPOBaH-
HBIMHU ajbBeoIsIpHbIMM M@ u snuTenuem, CTUMYIHpPYs BbIpa-
601ky npyrux uutokuHoB (TNF-a u IL-6). [Tomumopdusm rena
penenTopa onpesienseT YyBCTBUTEIBHOCTh K HUM [32], npudem
npoxaykiwst IL-1Ra B M® Berimie, yem IL-1b, ogHako cHIXKEHHE
orHomenust perenrtopa IL-IRa k IL-1b crocobHo yBennuusaTh
¢udporenes [32].

AKIICHT Ha poJib UHTEpJICHKHWHA B UCCienoBaHuu [9] mpose-
neH y 77 naruentoB ¢ MJI® (cpennuii Bozpact 60,8 net), myrem
CcpaBHEHHUs C pesynbraraMu 349 310poBbIX 100POBOJIBIEB Clla-
BSHCKOW momynsauuu (cpexHuil Bozpact 39,4 rona); mokasaHo:
ypoBHH IL-1b B CHIBOPOTKE MOBBILICHBI B CPABHEHUH C 3/10PO-
BBIMH JIMLIAMHM, TOTJa KaK ypoBHHU peuentopa IL-1Ra - cHmxe-
uel. B sxuakoctn BAJI 06a OHM 3HAYUTEILHO MOBBIIIEHEI, €IIE
GoJiee MOBBIIIEHBI y OOJNBHBIX, IPUHUMABIINX Hpenaparsl TIIo-
KOKOPTHUKOM/IBI.
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CootHoenne B BAJI IL-1Ra k IL-1b (215,7 nporus 771,4 B
KOHTPOJI€), 0O4EBUIHO, B 3,5 pa3a HIKE, C aHAJIOTMYHBIMU H3Me-
HEHUSMU B chIBOpoTKe KpoBH (77,9 nmportus 293,5, p<0, 0001).
B KpoBHM TOPMOHBI M3MEHSUIN 3TO COOTHOLICHHE B CTOPOHY IIO-
Boienus: 101,7 npotus 71,5 (p<0,01).

UYro kacaercs monumopdusma rena perentopa IL-1Ra wiu
IL-1b, TO OH He BIMSET Ha YPOBHU MHTEPIICHKUHOB HU B KPOBH,
uu B BAJI [9]. Ho nepenoc amnenst G B rene IL-1Ra rs2637988
6oiee TecHO cBsizaH ¢ MIJID: ero HOCUTENBLCTBO Y OOJIBHBIX BBILIE
- 75% nportuB koHTpois 61%, (p<0,02) u coueraercs ¢ OGonee
Hu3kuM cootHomenueM IL-1Ra/IL-1b B BAJI, T.e. umeeT MecTo
otHocuTenbHbI aedurut IL-1Ra B cpaBrenun ¢ IL-1b, o3Ha-
qasi, 4YTO UMEHHO NpucyTcTBre G-aiiens urpaeT naToreHeTuye-
cKy10 poib. IloBeienue ypoBHs 3toro peuenropa B BAJI 6su10
HEJI0CTAaTOYHBIM, YTOOBI CPABHUTHCSI C OTPOMHBIM yBEIHYCHUEM
MectHOro cunresa IL-1, uto BemeT k cHmkenuro IL-1Ra/IL-1b
HPOTHUB KOHTPOJIsL. 13BecTHO, 4TO cBepxBhIcOKHE ypoBHH IL-1b
B JIETKHUX OJICOMHLIMHOBBIX KPBIC COINPOBOXKAAIUCH TSDKEIBIM
¢ubpo3oM, ckorieHneM MHO(GUOPOOIACTOB, OYaraMu IOsBIIE-
HUS KoJIareHa 1 puopoHekTrHa [23], B To BpeMst Kak BBEICHHE
sKk30reHHoro penenropa IL-1Ra npenorpaiaer 31 npoueccsl.
Takue pe3ysbTaTbl MO3BOJISIIOT CYUTh O MOJOKHUTEIBHON POJIH
reHa IL-1Ra B mpenpacrnonokeHHOCTH U HayaJlbHOM 3aIlyCKe
[IaTOJIOTUYECKOro Ipolecca. bamane Mexay mpo- u npoTHUBO-
BOCHAJIMTEIbHBIME LIUTOKHHAMH MMeeT Oojiee 3HauUMoe OHo-
JIOTUYECKOE 3HAYCHHUE, YeM HX a0COIOTHBIE KOHIIeHTpauu [9].

Oepanuuenue 3nauenus NOIY4eHHbIX Pe3yIbmanmos

[puBeneHHbIC BBILIE JaHHBIC KAacaTeJIbHO HEKOTOPBIX OHO-
MapKepOB YKa3bIBAalOT Ha CJIOXKHOCTb MPOOJIEMBI C TOYKH 3pe-
Hust nporHo3a MJID. PasHoracus B OLIGHKE 3THUX HCCIIEOBa-
HUI KacaroTcs, MPEKIC BCEro, M30MPAcMbIX KOHEYHBIX TOUCK,
OHU pa3Hble U YacTO HEIOCTaTOYHO OOOCHOBAHHBIC, OIHAKO
ClIeqyeT MOAYEPKHYTh, YTO TAKHE CYIIECTBEHHBIC IOIXOJBI
K TEPBUYHBIM M BTOPUYHBIM KOHEYHBIM TOYKaM, OCOOCHHO B
HPOTHO3UPOBAHUH CMEPTHOCTH, OCTAIOTCS IPEAMETOM IIPO-
JOJDKUTENNBHBIX AUCKyccuil. OYeBHIHO, YTO Ul OLEHKHU IIPO-
rHO32 CMEPTHOCTH HEOOXOAMMO BKJIIOYATh OUYCHb OOJBIIOE
KOJINYECTBO IMALMEHTOB, NMPOJICBAaTh CPOKHU HAOIOACHHS, YTO
YBEJIMYMBACT UX CTOMMOCTb M CHIIKAE€T BO3MOXKHOCTH H IKe-
naHue (apMaleBTUUSCKUX KOMIIAHUI y4acTBOBAaTh B 3THX HC-
cnenoBanusix. [Ipemiokennsiit moxxon K ouenke ponn OIKEJ]
B JUHAMuKe Juisi nporHo3oB MJI®D TpebyeT KoiMyecTBEHHOIO
YTOUHEHUSI, TEM OoJiee B YCIOBUAX 3HAYMTEIIHON KIIMHUYECKON
reTePOreHHOCTH 3TOT0 3aboneBanus [S].

B npoaHaiaM3upoBaHHBIX UCTOYHHMKAX HAYYHOH JIUTEpaTypbl
HEJIOCTaTOYHO YETKO OTPa)KEHbI KIMHUYECKHEe U MOP(OIOrH-
YeCcKHe BapHaHThl OOJE3HM, OIHAKO MpeJlaraeTcs HEeCKOJIbKO
KJIacCU(HUKALMOHHBIX pa3sHOBUAHOCTEH TeueHus NJID: unTep-
CTULMAJIbHASI [THEBMOHUS, J€CKBaMaTHUBHAs ITHEBMOHHS, 00-
ne3np Xammana-Pruya u Hecnerupuueckas HHTepCTHLMATIbHAS
MTHEBMOHHUSI C THCTOJIOTNYECKUMH OTIIHYHSIMH.

TeMm He MeHee, B OCIIEHEE IECATUIETHE HapacTarolee Yuc-
JI0 PA3JIMYHBIX AU3AMHOB KIMHUYECKUX HccienoBanuii no NJId
HOCIY)XUT YTOYHEHHIO NPOTHO3a U MOSIBJICHHIO KOPPEKTHBIX
(hapMaKoJOrHYEeCKHUX MOAXOM0B K ero yeueHuto [1,2,5]. Oue-
BHUJIHO, YTO IPOrPECCUPYIOIEe HAKOIUICHHE B JIErKUX (Guodpo-
6nact-muopubpodiacTHeix ouaroB npu NJID yxymmaer mpo-
rHO3, (opMupyeT COOCTBEHHYIO cpely ¢ HaOOPOM LIMTOKUHOB,
POCTOBBIX (haKTOPOB, KoJLIareHa, GUOPOHEKTHHA BO BHEKJIETOU-
HOM MaTpukce (HUOPO3HBIX Jerkux ((HHOPUHOBAS MOIOKKA),
0COOCHHO B MX Pa3IMYHBIX COUYETAHHUSIX U M3MEHsoeMcs Oa-
JaHce Mexay (GakTopamu Kak marto-, Tak U caHorenesa. Ciiox-
HOCTH peLICHHs YCIeIIHOH (apmakoTepanuu Oa3upyroTcs Ha
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9TUX PA3HOPOAHBIX KJIETOYHBIX ITOIIYIALUAX B JIETKUX, OHU TEM
OoJiee «3aIyTHIBAIOTCS» U JUCKYTUPYIOTCS B YCIOBHSIX DITH-
TENUAIbHO-ME3CHXUMAJILHOTO Tiepexoaa, korga (mouru 50%)
QJIbBEOJIOLIMTOB MOT'YT TPaHC(HOPMHUPOBATHCS B prOPOOIacThl 1
HOJ00HBIC UM KJIETKH. DTH YCIIOBHS PEAIU3YIOTCS TAKKe IPU
AKTUBALUU MYJIBTUIIOTCHTHBIX SITUTCIINAJIBHBIX CTBOJIOBBIX WJINU
IIPOTEHUTOPHBIX KIIETOK.
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SUMMARY

PROGNOSTIC VALUE OF BLOOD AND BRONCHOAL-
VEOLAR LAVAGE FLUIDS BIOMARKERS FOR IDIO-
PATHIC PULMONARY FYBROSIS (REVIEW)

Yakovleva O., Klekot A., 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.
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PE3IOME

INPOI'HOCTUYECKOE 3HAYEHUE BUOMAPKEPOB
KPOBU U BPOHXOAJIBBEOJISIPHOT'O JIABAXKA
JJIs1 BWAUONMATHYECKOI'O JIETOYHOI'O ®UBPO-
3A (OB30P)

SAxoBiaesa O.A., Kinekor A.A., Lllepoentok H.B.,
Ioiina-Kapnacesuu O.1O.

Bunnuyxuti Hayuonanbhvitl MEOUYUHCKULL YHUBEPCUMEM UMEHU
H.U. Ilupocosa, Yrpauna

B cratbe paccMOTpeHBI COBpPEMEHHBIC ACIEKThl I1aTOreHe3a
N®DJI ¢ aknieHTOM Ha OCHOBHBIE MpeiaraeMble MPOrHOCTHYE-
ckue mapkepsl. MJI® ocraercs nunepom cpeau 3aboaeBaHui ¢
HEHU3BECTHON STHOJIOTHEH, TUarHOCTHKA U JICYEHUE KOTOPBIX,
HECMOTpPSI Ha OYEBMIHBIM NPOrpecc MONEKYIIpHON Meauuu-
Hbl, MajoycnemHsl. IlpeacraBnen aHanu3 3HAYMMOCTU IIO-
TeHUUaNbHbIX MapkepoB MJID u ux KOHIEHTpaLuil B KpOBU U
JKHJIKOCTH OPOHX0aJIbBEOJISIPHOTO JIaBaXka: sHjoTenuna-1, CC-
XemokuHOBOrO suranga 18, unrepineiikuna-1, cypdaxrantHo-
ro 6enka SP-D. Iloka3ana poib MX M3MEHSIOIIUXCS yPOBHEH B
obenx Orocpenax AJsi OLICHKU TCUCHHUS OOJIC3HU U €€ TIPOTHO3a,
a TaKKe MpeBaIpyIolee 3HAYCHHE MOTUMOphH3Ma KOTHPYIO-
KX UX reHoB. OueBUIHO, YTO NIPOTrpeccupyolee HaKOIICHne
B sierkux ¢ubpobdiacT-muodudpodnactueix oyaro npu NJID
yXyALIaeT MPOrHo3, GopMUpyeT COOCTBEHHYIO Cpey ¢ HabOpOM
LIUTOKUHOB, POCTOBBIX (haKkTOpOB, KoutareHa, (GpUOPOHEKTHHA
BO BHEKJICTOYHOM MaTpHkce (puOpo3HbIX jJerkux. Hemocrarou-
HOE KOJIMYECTBO MCCIICIOBAHUH B YCIOBHAX PEAKOCTH OONE3HH
OCTaBJIAET PAJ AUCKYCCHOHHBIX BOIIPOCOB JUIs peLICHUs B Oy1y-
meM. O4eBUIHO, YTO AJIsL OLICHKU MPOrHO3a CMEPTHOCTH HE00-
XOZMMO BKJIFOUaTh OOJIBIIOE KOJIMYECTBO MALIMEHTOB, IPOUINTH
CPOKH HAOJIOCHUS, YTO YBEIUYHUT UX CTOUMOCTb, CHU3UT BO3-
MOXKHOCTH | XKenaHue GpapMaleBTHIeCKNX KOMIaHUH y4acTBO-
BaTh B OTHX HCCJICAOBAHUSX.
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MOJIEKYJISIPHO-TEHETUYECKHWE OCOBEHHOCTHU TEYHEHUS TSIKEJIBIX ®OPM
TPOIIMYECKOM MAJISIPUM (OB30P)

®okuna H.1O., Yeobnes H.B., l'opo:kanuna E.C., BoromoJios /.B., I'puneB A.B.

Dedepanvroe 20cyO0apCmeeHHoe A8MOHOMHOE 00PA306AMENbHOE YUPEHCOCHUEe
Ilepeuiii mockosckuil eocyoapcmeennsviil meouyurckutl ynusepcumem um. M.M. Cevenosayn, Mockea, Poccus

Mansipus ABIs€TCS OAHON M3 3HAUMMBIX MPOOIEM MHPOBO-
ro 3apaBooxpaHeHus. ComtacHO AaHHBIM BcemupHol opranm-
3auuu 3apaBooxpaHeHus, B 2017 r. B MHUpe 3aperHcTpUpOBaHO
219 munH. cnydaeB 3a0oeBanus Manspueit, 435 000 netanbHBIX
HCXO/I0B, MPEUMYIIECTBEHHO, B cTpaHax Adpuku u tOro-Boc-
ToYHOM A3uu. Pucky 3a0oneBanus manspueit noasepraercs 3.2
MJIp. YenoBeK B mupe [32].

Hecmotpst Ha 10, uTO K Havamy 1960 r. mamspus B CC Obuta
MPAKTHYECKU TIOJIHOCTHIO JUKBHAMpPOoBaHa, B 1990 r, B cBs3m C
YXY/LIEHAEM COIUANTBHO-IKOHOMHYECKON CUTYAIUH, O4ard Majis-
pYX BHOBH 0OPa30BANIMCh HAa TEPPUTOPUH OBIBILIMX COO3HBIX pe-
cryomuk u Ha fore PO (P.falciparum — Tajpkukucran; P.vivax —
Asepbaiimkan, Tapkukucran; P.malariae —3akaBkasbe, CpeaHsis
A3us), U3 9TUX CTPaH BCICACTBUE MACCOBOW CE30HHOW MUTPAIUH
pabounx 3aboneBaHHE PACHPOCTPAHMIIOCH HA BCIO TEPPHTOPUIO
P® u crpan CHI' [3]. PocT city4aeB 3a001eBaeMOCTH 3aBO3HOM Ma-
JIIpUEN CBSI3aH TAKOKE C PaCHIMPEHMEM MEXKTyHAPOIHBIX CBA3EH CO
ctpanamu Adppuku, FOro-Bocrounoit Asum, Jlatnuckoir Amepuku
[4]; pasBuTHEM MEXITYHAPOIHOTO TypU3Ma.

Esxeromno nHa teppuropun PD perumctpupyercs oxono 100
cirydaeB 3a00JIeBaGMOCTH Maispued. BOJBIIMHCTBO W3 HHUX
MIPUXOIUTCS Ha TPOIHUECKYI0 Masapuio - 73% B 2017 .

B tabnuue 1 u Ha puc. 1 mpencTaBiacHb! JaHHBIE O BO30Y-
JUTENAX MAIAPUH U ciydasx 3aboneBaemoctu B PO 3a 2013-
2017 rr. [7-11].

Tponmueckass Manspus XapaKTepH3yeTcs CaMbIM TSDKEIBIM
TEUEHUEM U BBICOKOH CMEPTHOCTBIO (10 98% Bcex JeTalbHBIX
ncxonoB). Hanbonee yacTeIMM OCIOKHEHUSIMU SBIIAIOTCS LiEpe-
OpanbHast opMa ManApuy, TPOMHUYECKas auTUAHAsS Malsipus,
reMOINIOONHYpHUiHAsT TUXOpajKa, OCTpas To4YedHas HeAOCTa-
TOYHOCTb, HE(PPOTHUECKUH CHUHIPOM, PECHUPATOPHBIA [HC-
Tpecc-cuaapoM. llepeOpanpHas ¢dopMa Malspuu HPOTEKAET
MaKCHMAaJIbHO TSDKENO, pa3BuBaeTcs B 10% Bcex ciydaeB TpOmu-

© GMN

yeckoit Mansapuu B mupe; 60-80% neTanbHbIX HCXOA0B MANSPUH
BBI3BAHO pa3BUTHEM LiepeOpanbpHoii popmsl [1]. B2013-2017 rr.
B Poccuiickoii denepanuu 3aperucTpupoBano 9 ciaydaes 3a00-
JIEBAEMOCTBIO TPOIMUYECKOW MaJIIPUEN C JIETalIbHBIM UCXOI0M,
8 U3 HUX B pe3ynbTare ee uepedpansHoit Gpopmsl [S].

Lepebpansuas ¢popma Mansgpuu (MansgpuiiHas koma, HH(EK-
IIMOHHO-TOKCHYECKast HIIe(aIONaTHs) SBISIETCS OCI0KHEHUEM
TPONUYECKON MAJSIPHH, XapaKTePH3yeTcs TSHKETBIMU HEBPOJIO-
THYCCKUMH HapyleHussMu (komartosHelid craryc - ILIKI <11,
mkana koM Blantyre <3); cymoporamu ¢ coxpaHEHHEM KoMa-
To3HOrO craryca 6onee 30 munyT [31]. Hecmotps Ha TO, uTO
nepebpanbHas (popmMa MaasIpUU MPAKTHUECKH BCETJA BBI3BAHA
P.falciparum, u3BecTHbI OTAEIBHBIC CIy4ad TSKENIBIX He-
BpOJIOTMUECKUX OCIIOKHEHUH B pe3yiabrare MHBa3uu P.vivax u
P.knowlesi (6e3 passurust komsr) [13,17,25].

Knnnndeckas kapTuna

Lepebpansuas ¢popma Manspun HanOoJee YacTo pa3BUBACT-
csl 'y HeMMMYHHBIX Ul Ha I-11 Hexene Gone3Hu, B OCHOBHOM, B
pes3yabTaTe 3amo3aa0ro Wi HeagekBaTHoro jedeHus [1]. Bos-
MOXHO Ooniee paHHEe pa3BUTHE IepeOpanbHON (GopMBI Mais-
pHH; ee MPOSBICHHS B TEUCHHUE MEPBBIX 23-48 yacoB 0TMEYar0T-
CSl IPEUMYILECTBEHHO y OONIBHBIX ¢ Je(PUIIUTOM Macchl Tena [4].

LepebpanbHas Gopma Masipun pa3BUBACTCS CTPEMUTEIBHO.
B ciydae oTcyTcTBHS CBOEBPEMEHHOTO U aJEKBATHOT'O JICUEHUS
CMEepTh HACTYMaeT B TeYEHHE 1-5 CyTOK mocie MOsIBICHHS Hep-
BBIX CUMIITOMOB [2].

[Tpn onmmcannn KOMATO3HBIX COCTOSHHN MPUHSITO MCIOMIb30-
BaTh IKary Komsl [1asro (1974 r.) win ee MoguuupoBaHHYIO
Bepcuto - mkary FOUR.

Beinemstor 3 cragum pa3sutus 3a6oneBanus: (1) comMHOIeH-
must; (2) comop; (3) xoma. PazButmio nepeOpanbHOl (HOpMBI
MaJISIpUU MPEIIIECTBYIOT CHUIIbHAS TOJOBHAs 00Jb, pe3Kas clia-
00cTh; OONBHBIC anaTUYHBI 100, BO30YKaeHsHI [1].
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Tabnuya 1. 3abonesaemocms manapuei Ha meppumopuu P® 3a 2013-2017 ze.

Ton Bo3oynurens KoJ1-B0 60JIbHBIX, YeJl. JoseBoe yuacTue
P falciparum 44 0.46
P.ivax 43 0.45
P.ovale 7 0.07
2013
P.malariae 0.01
mixt (P.falciparum + P.ovale) 4 0.04
Hroro 95 1.00
P falciparum 48 0.48
P.vivax 46 0.46
P.ovale 6 0.06
2014
P.malariae 1 0.01
mixt 0 0
Hroro 101 1.00
P falciparum 57 0.58
P.vivax 37 0.37
P.ovale 3 0.03
2015
P.malariae 0 0
mixt (P.falciparum + P.ovale) 0.01
Hrtoro 99 1.00
P falciparum 64 0.63
P.vivax 31 0.31
P.ovale 6 0.06
2016
P.malariae 1 0.01
mixt 0 0
HUroro 101 1.00
P falciparum 68 0.73
P.vivax 23 0.25
P.ovale 1 0.01
2017
P.malariae 0.01
mixt 0 0
Hroro 93 1.00
) THUBHOCTH, TICHXHYECKOE MCTOIICHHE. BOIbHOW OTBEYaeT Ha BO-
w MPOCHI HEOXOTHO, OHOCIIOKHO, OBICTPO BO3BPAIIAETCS B COCTO-
GO SIHUE JpeMbl. XapaKTepHasl [03a: TOJI0Ba 3alPOKHHYTa Ha3al,
$ w0 HOTH Pa30THYTHI, PYKH COTHYTHI B JIOKTEBBIX CycTaBax. MeHHH-
F reajbHbIe CHMIITOMBI OOBIYHO MOJIOKUTEIbHBIC (PUTHAHOCTD
g a0 3aTBUIOYHBIX MBI, cuMiToMbl Kepaura, Bpya3uHckoro), Bbl-
2w 3BaHbI IOPAKEHUEM HEPBHBIX IIEHTPOB, 00ECIICINBAIOIINX MbI-
E 0 LICYHBIA TOHYC, U KPOBOM3IHSHHSIME B 000JI04KH Mo3ra. HO-
o raa HaOIIOaeTCsl THUMEPKUHE3: TOHUYECKHE CYAOPOTH MBbIIIIL
10 TYJIOBHIIA ¥ KOHEYHOCTEH, TCTAHUYECKUE U dIIJICTITU(POPMHBIE
o l.:.l] N N _NNE. HN___ cynopokHbie mpucTyiibl. CyX0XKUIbHBIE Pe(IICKChI, KaK MPaBH-
W13 004 2013 20016 27 J10, HOpMAJILHBIC.

IiP. falciparum P, vivax B P ovale O P. malariael Imixt |

Puc. 1. 3abonesaemocmo manspueii na meppumopuu P® 3a
2013-2017 ee.

1. Comnonenyusi (npexoma). OTMEUAIOTCS HE3HAYUTEIIHHBIC
HapyIICHUsI ICHXUKH ¥ CO3HAHUS, CHIKEHHE JIBUTaTEIbHOI aK-
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B nepudepuueckoii kpoBu Bbicokas mapazuremust (50 Thic.
B MKJI U 0oJiblie), HeHTPODHIBbHBIN JIEHKOLNTO3, TeMIeparypa
tena GpedpunbHas mubo mupetndeckas (38.5-40.5°C), A/l cau-
xkeHo (90/50-80/40 MM pT. CT.), Iy IbC COOTBETCTBYET TEMIIEPa-
Type (y4alleH), TOHbI cepiua npuniyiensl. Habmonaercs Ta-
XHITHOD, YacToTa JIbIxaTe’bHbIX nBmwkeHud (Y1) 30-50/muH,
JIbIXaHHE TIOBEPXHOCTHOE. IIeueHb M CEJe3CHKA YBEIMYCHBI,
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HpH najabnanyy miotHeie. Koxa u cianszucteie 6ieansie, CyoukK-
TEPUYHBIC. Bo03MOXHBEI TOYCUHBIE KPOBOU3JIUSHUSA.

Moryt Ha0mOOaThCsl CHUMIITOMBI BBIPAKEHHOTO TOKCHYE-
CKOro remnarvura, OTCKa JIEIKUX, OJIMI'YpUH, TSOKEJION aHEMUH
(Het<0.2n/1, Hgb=60 r/1).

2. Conop. Pa3BuBaloTcs CyleCTBEHHbIE HAPYILICHUS ICUXUKU
1 CO3HAHUS: CITYTAHHOCTb CO3HAHUs, A€30pUCHTALINS BO BpEME-
HH U IPOCTPAHCTBE, COCTOSIHUE COHJIMBOCTH, U3 KOTOPOTO 60JIb-
HOI'o0 yaacTCsd BBIBECTU TOJIBKO 00JIEBBIM pasapaXKC€HUEM W
okprKoM. CyXOXKUIIbHBIE Pe(IeKChI MOBBIIAIOTCS 10 CTEICHH
KJIOHyca. [TI0TaTenbHbIil 1 POrOBUYHBIH PeIeKChl COXPaHEHBI.
Peaxius 3paukoB Ha CBET Bsulasi. BO3HUKAIOT HENPOU3BOJIBHBIC
MOUEHCITyCKaHHe U Jie(eKarus.

3. Koma. Habmomaetcs mosHas yTparta co3Hanus. bonbHol He
pearupyeTr Ha BHEIIHHE Pa3iApakuTeNu. Mcue3aioT CyXOoXuib-
Hble peduieKchl: BHaYaje — INIOTOYHBIN, 3aTeM — POTOBUYHBIH U
3paykoBbIii. [TOCTENCHHO MCYE3al0T OPIONIHBIC M KPEMacTop-
HBIC pe(bnelccm. TlosiBsieTcsl CUMITTOM «IUIABAKOIIMUX TITIA3HBIX
s6510k». PasBuBaetcs Taxukapaus, onsiika (Y1 40—60/MuH).
B aronanbHOM nepuojie NpUCOSANHICTCS OTEK JIETKUX. B nepu-
(epuieckoit KpOBU HEHTPOGMIBHBII JiciikonuTo3, COD MmoBbI-
treHo 10 60 mm/4 [3].

ITaTorenes

B ocHoBe pa3ButHs 1epebpanbHON (GOPMBI MAISIPUH JIeXKAT
3 ¢axTopa:

1) cexBecTpauusi HOPaXKEHHBIX PUTPOLUTOB, 0OYCIOBIICH-
Has MX aare3uell K KJIeTKaM JHJIOTENUs, B T.4. K JHIOTEIHIO
MHKPOLMPKYJISATOPHOTO PyClia TOJIOBHOTO MO3ra, M T.H. PO3ET-
K0OOpa3oBaHKUEe — aAre3usi MOPAKEHHBIX IPUTPOLIUTOB K HEIO-
PaKEHHBIM;

2) BOCIIAJICHUE, BbI3BAHHOC ITOBBIIICHUEM YPOBHS LIUTOKHU-
HOB, U, KaK CJICJICTBHE, arperaiuei JCHKOIUTOB B COCyIax Io-
JIOBHOT'O MO3ra;

3) HapyILIeHHUE LEIOCTHOCTH TeMaTodHIe(PaTInIecKoro 6apbe-
pa[19].

Kpowme Toro, HecrienupuIHbIME 17151 LiepeOpaabHON MaIISIPUH
d)aKTOpaMI/I SABJIAKOTCSA aHEMMUs, BbI3BaHHas I'€MOJIM30M I1Opa-
JKEHHBIX JPUTPOLIMTOB U Je(HIUTOM Kelie3a n3-3a o0paszoBa-
HUS '€MO30MHA, a TaKKE JUCCEMUHUPOBAHHOC BHYTPUCOCYAHU-
croe ceeprhiBanue ([ABC-cunnpom), npusoasiiee K MECTHOMY
3aMEJICHUI0O MUKPOLMPKY/siiun KpoBu. OGa oTux akropa
MPUBOJAT K THIIOKCHH, BILUIOTD JI0 @aHOKCHH, B T.4. TKAHEH TOJIOB-
Horo mo3ra [2,33].

CeKBeCTpaLIPIﬂ IMOPAKCHHBIX SPUTPOLUTOB BbI3BaHA CBA3bI-
BAaHMEM AHTHICHOB (JIMTAHAOB), AKCIPECCHPYEMbIX ILIa3MO-
JIMEM Ha MOBEPXHOCTh IPUTPOLMTOB, C PELENTOPAMU IHIOTE-
JIMOLIUTOB MHKPOLMPKYISITOPHOTO pyClia TOJOBHOIO MO3ra.
JlanpHeliee po3eTKOOOpa3oBaHKe, aHAJIOTHYHBIM 00pa3oM,
00yCJIOBJICHO CBSI3bIBAHUEM JIMTAHJIOB Ha IOBEPXHOCTH IIO-
PaKEHHBIX PUTPOLMTOB C OEJIKaMU HEMOPaKEHHBIX dPUTPO-
mutoB. K uncny OenkoB, skcnpeccupyemsix P.falciparum,
BBI3BIBAIOLIMX KJICTOYHYIO QJre3Wi0, OTHOCSATCS CeMeicTBa
6enkos PFEMP1, RIFIN, STEVOR. IloTeHxaibHbpIMU JIUTaH-
JaMu SIBJISIFOTCS TaK¥XKE Apyrue 68_]'[!(]/1, BBIJICJIACMBIC ITJIa3MOIU-
em Ha noBepxHocth dputponuta: SURFIN (surface-associated
interspersed), PIMC-2TM (P.f alciparum Maurer’s cleft two
transmembrane), BUJIOU3MECHEHHBIH Oeok moockr 3 [15].

HanGonee XopoImio H3yueHHBIM sBISETCS cemelcTBO Oen-
koB PfEMP1 (P.falciparum erythrocyte membrane protein
1, P.falciparum sputpoumrapHbiii MeMOpaHHBII Oeiok 1).
Benxu JAHHOT'O CeMENCTBA SIBIISIIOTCS BBICOKOMOJICKYJISIPHBIMU
COCIMHEHHSIMH, KOTOPbIE KOAUPYIOTCSI CeMEilCTBOM I'€HOB var,
B COCTaB KOTOPOTo BXOMAT okojio 60 reHoB. O6mias CTpyKTy-
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pa mosekynsl PFEMP1 BeimsiauT ciaenyrommm oopa3oM: 6enok
KOZIUpYeTCst 2 3K30HAMU. DK30H | KOOUPYET JOMEHBbI, PacIoo-
*eHHble Ha N-koHie Oenka: N-konmeBoi cermeHT (N-terminal
segment, NTS), nepemexaromuecs nomensl - Duffi-binding-
like (DBL) u cysteine-rich interdomain region (CIDR), Tpanc-
MeMOpaHHbI qoMeH (transmembrane domain, TMD). Yyactku
9K30Ha | OTIMYArOTCs BBICOKOW BapuadelbHOCTBIO. DK30HOM
2 KomupyeTcsi KMCIOTHBIM KOHLEeBOH cermeHT (acid terminal
segment, ATS), pacronoxenusiii Ha C-xonue 6Oeinxa [20,26].
[MpuniunuaneHas cxema crpoenust 6enka PFEMP1 npuBenena
Ha puc. 2. ENMHOBpeMEHHO B OPa)KEHHOM PUTPOLIUTE UMEET-
Csl eIMHCTBEHHBIN BapuaHt 6enka PFTEMP1 [33].

Ha nosepxnoct nopaxennoro spurpouuta PfEMPI1 pac-
MOJIOKEH Ha MeMOpaHHBIX Oyropkax, oOpa3yloIIUXcsi depes
HEKOTOpOe BpeMsl 10Cjie MHBAa3KH. N-KOHIIEBOH y4acTok Oenka
oOpareH Hapyxy, a C-koHLeBOH — BHYTpb sputpouuta. Ilo-
cpencteom 6enkoB PHIST (plasmodium helical intersperse sub-
telomeric) 1 KAHRP (knob-associated histidinerich protein)
C-KOHIIEBOH Yy4acTOK CBSI3aH C LIMUTOCKEJICTOM IOPAXKEHHOT'O
SpUTPOLUTA (CIIEKTPUHOM, AKTUHOM, aHKUPUHOM R 1 KoMIuIek-
COM CIIEKTPHH-aKTHH-0es10K rnojockl 4.1) [21].

PfEMPI1 crniocoGeH CBsI3bIBATBCSL C OOJIBIIMM KOJIHYECTBOM
penenropo: ICAM-1 (intercellular adhesion molecule-1/CD54,
MoJIeKyna MexkieTouHoi aaresuu-1), CR1, CD36, CD31, re-
napancynsgarom (heparane sulphate, HS), xonapouTuscymb-
¢darom A (chondroitine sulphate A, CSA) u t.a. B marorenese
1epOpasIbHOM MalsIpuu HauOOJIbIlIee 3HAUYCHUE UMEET CBSI3bI-
Banue PfEMP1 ¢ penenropamu supotenns, odecreqnBaromniee
cekBecTpanuoo spurpountoB. TakoBeiMu sBistorcs CD36,
EPCR (endothelial protein C receptor, s3HA0TeIHATbHBIH perer-
top nporeunna C), HS, pombocnionaun (thrombospondin, TSP),
P-cenextud u, B ocooennoctu, ICAM-1.

OtaenbHO ciienyerT paccmarpuBarh cBs3biBanue PfEMP1 ¢
peuentopom EPCR, ocymiecTsisieMoe MOCPEACTBOM KacCeThl
nomeHoB 8 ydactka CIDRI1a. B HOopMe ¢ EPCR cBs3biBaeTcs
nporerH C, U MPOUCXOAMT €ro aKTHBALMs. AKTHBUPOBAHHBIN
IIPOTCHUH C oxa3sbIBaeT AHTUKOATYJITHTHOE, IPOTUBOBOCIHAJIN-
TeNbHOE, LIUTONPOTEKTHUBHOE JielicTBue. B pesynprare KOHKY-
pernuu ¢ PfEMP1 3a cBsaspiBanue ¢ EPCR, konu4yecTBo akTu-
BHUPOBAHHOI'O ITPOTEHUHA C YMEHBIIACTCA, IMPOUCXOAUT aAre3us
HOPaXXEHHBIX 3PUTPOLIMTOB K KJIeTKaM sHxorenus [28, 29].

Benku cemeiictea PfEMP1 Takke cmocoOCTBYIOT PO3ETKO-
obpasoBanuio, cBs3biBasick ¢ Moiekyramu CR1 (complement
receptor 1, peuentop koMruieMeHTa 1) u ¢ rernapaHcyinbhaTom Ha
INOBEPXHOCTH HEUMHBA3UPOBAHHBLIX SPUTPOLUTOB IMOCPEACTBOM
nomera NTS-DBL1al. Axare3us mocpeacTBoM renapaHCyilb-
(ara Oonee cnabas, u nHruOupyercs renapuHom [33]. Taxoxe
BO3MOYXHO CBA3bIBAHUE IMOPAKEHHBIX SPUTPOLMUTOB C ITIOMOILIBIO
Q2-MakporIo0yIHHOB, HAXOISIIUXCSl HA UX HOBEPXHOCTH; al-
re3uns yCUJIMBacCTCs B IIPUCYTCTBUH MOJIEKYJT Mmmyﬂorn06ynm-[a
M (IgM) [27].

CexBecTpalusi HOPaXKEHHBIX SPUTPOLUTOB IPEHATCTBYET
UX YJAJICHHUIO CEIIe3CHKOM, B pe3ysbTaTe MPeALIecTBYeT pPo-
3eTKO0Opa30BaHMI0. BO3MOXHO OJHOBpEMEHHOE Y4acTHE Ofi-
Hoit Monekynsl PFEMP1 kak B cekBecTpaiuu, Tak U B pO3eT-
K00Opa3oBaHUM, OOYCIIOBIEHHOE, BEPOSTHO, OIHOBPEMEHHBIM
cBsi3bIBaHMeM JiranjoB ¢ gomenamu NTS-DBL1a u DBL2y.
ITomumo antureHoB cemeiicrea PfEMPI1, tpodo3outst u spu-
TpOLUTApHBIE MN30HTHI P.falciparum skcnpeccupyrorT aHTH-
renbl cemeiictBa RIFIN (repetitive interspersed family), cro-
COOHBIC y4acTBOBaTh B Po3eTKooOpazoBaHuu. JlaHHbIC OenKu
KOJMPYIOTCsI BapuaOeIbHbIM CEMEHCTBOM I'€HOB Tifin, moapas-
JerstiomuMest Ha 2 nojcemeiicTsa: rif A u rif B. AHanornuHbIM
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o0Opazom, OenkH moapasfendiorcs Ha 2 Tuna, Tum A u tun B,
B 3aBHCHUMOCTH OT TOTO, T€HaMM KaKOTO M3 MOACEMEICTB OHM
KOIUPYIOTCS. Pasnmuaust Mexkay TUmamMu BhIpaXkaeTcs, B 4acT-
HocTH B Jokanmu3auuu OenkoB. benku RIFIN tuma A pacmo-
JIOKEHBl Ha TOBEPXHOCTH MEMOpPAHBI 3PUTPOLHTA, KyAa OHH
TPAHCIIOPTHPYIOTCS C MOMOIIBIO T.H. MATEH Maypepa, a Takxke
Ha anukaiabHOM KoHle Mepo3ouTa. RIFIN tuna B npucyrctByet
B LIUTOIUIa3Me Mepo3ouToB. benku cemeiictsa RIFIN skcnpec-
CHPYIOTCSl Ha TOBEPXHOCTH TMOPA’KEHHOTO 3PUTPOIUTA OTHO-
BpeMeHHO ¢ Oenkamu cemeiictBa PfEMP1. Onu cBsa3biBaroTcs
MPENMYIIECTBEHHO C arrIIOTHHOT€HAMH Tpynmbl A, obpasys
KpymHble po3eTku. Kpome Toro, 6onee Menkue po3eTkn o0pasy-
10TCs1 BBULY TOTO, uTO Juranasl RIFIN criocoOHBI CBS3BIBATHCS
¢ spuTponuTamMu rpynmnsl 0 3a cYET CBS3bIBAHUSA C IIUKO(POPH-
HOM A, PacroIOKeHHBIM Ha TIOBEPXHOCTH 3PUTPOLUUTOB. benku
cemeiictBa RIFIN Tuma A, mo Bceil BepOSTHOCTH, CITyKaT Ipe-
MSATCTBUEM ISl PAacTIO3HABAHMS HAXOAAIINXCS HA MTOBEPXHOCTH
MOpakeHHOTOo dpHUTponnTa OenkoB cemeiictea PFEMP1 ummyH-
HbIMH KJieTKam¥ [ 14, 33].

Awnrurens! cemeiictBa STEVOR (subtelomeric variable open
reading frame) pacronokeHbl Ha MOBEPXHOCTH MOPAKEHHBIX
SPUTPONUTOB y OCHOBaHMS BBIMYKIOCTeH. OHM KOAMpPYIOTCS
reHaMH CeMEWCTBa Stevor, HaCUMTHIBAIONIEro 33 reHa, Tak-
K€ OTIIMYAIOLIMXCS BBICOKOHW BapHaOeNbHOCTBIO. DKCIPEeCcCus
STEVOR naunnaetcs uyTh nozxe, yem skcnpeccuss PEEMP1 u
RIFIN, Ha cTamuu B3pocioro Tpodosonta. benku nanaoro ce-
MeiicTBa cBA3bIBaOTCA ¢ mHko(opuHoM C Ha MOBEPXHOCTH He-
MOPaKEeHHBIX HPUTPOLIUTOB, CIIOCOOCTBYS TaKXkKe PO3eTKoOOpa-
3oBaHuto. B ommnune ot PfEMP1, criocobHoro k o0pazoBanuto
PO3ETOK JHUIIb B TOCTKAMMUIAPHBIX BEHYyIaX, IJe KPOBSHOE
nasrnenne Huskoe, STEVOR obpasyer Oosee mpoyHble CBS3H.
Bwmecte ¢ Tem, TaHHBIH OETOK MPUBOIUT K YBETMUIEHHIO KECT-
KOCTH MeMOpaHbl SPUTPOIINTA, BCIEJICTBHE UETO HU3MEHSIOTCS
peonoruueckue cBoiicTBa kpoBu. benku cemeiictea STEVOR,
nono6Ho 6enkam cemelictBa RIFIN, MoryT HaxonuTbes 1 Ha MO-
BEPXHOCTH MEPO30UTOB. YUNTHIBAs BPEMs Hauasia SKCIIPECCHH,
JIOKaJTM3aI{I0 ¥ BBICOKYIO BapHaOENbHOCTh, BEPOSTHBIM IpPeJl-
Ha3HaueHneM OenmkoB cemeiictBa STEVOR sBnsiercst 3amuTa
MEpPO30UTOB OT TYMOPAJIbHOTO UMMYHHOTO oTBeTa [18,23,33].

Takum 00pa3oM, ceKBeCTpalusi SPUTPOILMTOB HAUMHAETCS C
skcnipeccu antureHa PFEMP1 Ha moBepXHOCTH MOpa’KeHHBIX
SPUTPONHUTOB, 32 CUET YEro MPOUCXOIUT UX aJAre3us K KIeTKaM
SHJOTENUS COCYJIOB; MPOUCXOIUT PO3ETKOOOPAa30BaHNE BOKPYT
YKa3aHHBIX 3PUTPOLUTOB, onHako poiab PFEMP1 B stom mpo-
necce BropuuHa. OgnoBpemenHo ¢ PfEMP1 nHa moBepxHOCTH
sputpounTta sKkcnpeccupyercst RIFIN tuma A, a gyt mosxe —
STEVOR, ycunuBaromue nporecc po3eTkoodpasoBanus. B pe-
3ynbTaTe MPOUCXOAUT OOCTPYKIIMS COCYIOB, Pa3BUBAETCA UIlle-
MU, Tunonepdys3us TKaHeH TOJOBHOTO MO3Ta, MPUBOJNIAA K
THITOKCUH U Pa3BHUBAIOIIEICS BCIEACTBHE 3TOTO LepeOpabHON
natosioruu [33].

Kpome Toro, mmst nepebpanbHOi (HOpPMBI MaspUH TaKKe
XapakTepHa aJre3usl SpUTPOLUTOB, OMOCPEIOBAHHAS TPOMOO-
LUTaMH, TIPU KOTOPOH HaOMIONAeTCs sBIE€HHE ayTOArTIIOTHHA-
uuu [16]. /lanHoe sBIeHHEe 0OYCIOBIEHO CBA3BIBAHHEM aHTH-
reHOB ma3Moaus ¢ turanaamu CD36, a Takke P-cenekTnHoM u
gC1qR, npuuem Hannuue Genka CD36 sBnseTcs HEOOXOIUMBIM
ycnoBueM aaresu [16,22,24,30].

JlpyruMm 3HaYMMbIM TIaTOT€HETHYECKUM (DAaKTOpOM Iiepe-
OpanbHON (OPMBI MaJSIpHM SIBISIETCS BOCHATMTEIBHBIN HM-
MYHHBII OTBET, BBI3BAHHBIH HAIMUUEM UYXKEPOJHBIX MOJIEKYI
Ha TTIOBEPXHOCTH MOPAXKEHHBIX 3PUTPOIUTOB U, B HEOOBIION
CTEMEHH, HAXOMAMNXCA B KPOBEHOCHOM pYCIIE MEpPO30MTOB.
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Knerku cucTeMbl BpOXKISHHOIO MMMYHHTETA, HAIpUMep, Ma-
Kpodaru U ACHAPUTHBIC KICTKH, a TAK)KE KICTKU dHIOTEIHUS 1
($ubpoO6IacThl, comepkar Ha CBOCH MOBEPXHOCTH T.H. MaTTep-
HpacIo3Halye perentopsl (pattern-recognising receptors,
PRR), B wactHoctH, TLR, C-nexrunsi, RIG-iogo6use 1 NOD-
noo0HbIe penentopel. B pesynbrate Bo3neicTBHS 4yXKepoa-
HBIX [1aTOI€H-aCCOLMHMPOBAHHBIX MOJICKYJSIPHBIX AaTTEPHOB
(pathogen-associated molecular pattern, PAMP) npoucxomur
aktuBaiust PRR, B nepsyio ouepens, TLR. Ilocnennue axru-
BUPYIOT CUTHaJbHbIE MyTH (hakTopoB Tpanckpumimu NF- kB,
AP-1 1 uHTep(pEpOHOBBIX PErYISTOPHBIX (AKTOPOB, 3a CUET
4Yero HAYMHAeTCsl CUHTE3 M SKCIPECCHUs MPOBOCHAIUTEIbHBIX
utokuHoB: uHTepdepona y (IFNy), untepneiikunos 1L-6 u
IL-12, pakropa Hekpo3a omyxouneii (tumor necrosis factor, TNF)
U T.A. [12] OTaensHO cieayeT OTMETUTh 3HAaYMMOCTh (hakTopa
HEKpo3a OIlyXoJIell B IaToreHese lepedpanbHON Malsipuy, Mo-
CKOJIbKY €ro BO3JCHCTBHE Ha JHIOTEIHOLUTHI IIPUBOAUT K I10-
BBILICHUIO SKCIPECCUU HA MOBEPXHOCTH IOCIETHUX MOJIEKYII
kieTouHo aare3uu, Takux kak ICAM-1 u VCAM-1, uto npu-
BOJUT K YCWJICHMIO ceKBecTpauuu spurpouurtos. [Ipu nepe-
OpasibHON (opme Mansapuu Hanbosbinas 3xkcnpeccus ICAM-1
HaOJII01aeTCsl B MUKPOLUPKYJISITOPHOM PyCJie TOJIOBHOTO MO3ra.
ITomumo 3TOTO, MON JSHCTBUEM MPOBOCTIAIUTENBHBIX LIUTOKHU-
HOB KJICTKH JHJIOTEJHUSI CIOCOOHBI CaMOCTOSITENIBHO BBIICISITH
KaK Mpo-, TaK U MPOTUBOBOCIAIUTEIbHBIC [INTOKUHBI, & TAKXKE
XeMOKHHBI. [TOBBIILICHHE YPOBHSI XEMOKHHOB B TOJIOBHOM MO3-
re MPUBOJUT K XEMOTAKCHCY JISUKOIIMTOB (Makpo(daroB, MOHO-
uToB, Heiitpoduinos, T TMMONNTOB), yCHIIMBas BOCTIAIICHHUE.
BHOBb mocCTynuBIINE B COCYbI TOJIOBHOTO MO3Ta JICHKOIMTHI,
B CBOIO 04€pe/ib, TAKXKE MPOAYLUPYIOT LUTOKHHBI U XEMOKH-
Hbl. [I0CKONIBKY IPU TPOIMUYECKON MaIIpUHU IPOUCXOIUT TAKKe
CEKBECTpalUs JICHKOIIUTOB, XeMOTAKCHC OOJIBIIOTO KOJIMYECTBA
JICKOLIUTOB IIPUBOJUT HE TOJIBKO K YCHICHHUIO BOCIIAIUTEIILHO-
ro HMMYHHOTO OTBETa, HO U K arperanuu Jeixountos B MIIP
TOJIOBHOTO MO3Ta.

Bcenencreue nepepacnpezneseHus 0eJIKoB, 00pa3yroLHX IUI0T-
Hble KOHTAKThl (OKKIIIOAMHA, BHHKYIHHA, zonula occludens-1
(ZO-1)), non neiicrBuem tmrokuaa MCP-1/CCL2, BbI3bIBatO-
IIEr0 CHMXXEHHUE 3KCIPECCHM KaBEOJMHA-1, MPOUCXOIUT pasz-
pYLIEHHE MEXKJICTOUHBIX COCIAMHEHUH U CHIDKCHHE YCTOH-
YUBOCTU HHJIOTEINNS, BBI3bIBAIOICE HAPYILCHHE LEIOCTHOCTH
remMaTodHIehaTnIeckoro dbapbepa B Mectax CeKBECTpPalUH I110-
PaXXEHHBIX IPUTPOLUTOB. [lopaskeHHbIC IPUTPOLUTHI BBIILIIS-
0T BE3MKYIIbI, coneprkanie MUKpoPHK miR-451a; npoucxomur
9HJOLMTO3 BE3MKYJ DHAOTSIHOLUTAMH, TaKXKe IPUBOAAIINI K
CHIDKCHHUIO DKCIIPECCHH MM KaBeonnHa-1. CXomHbIM 00pa3om,
npu Bozaelicteun TNF u IFNy B snporennounTax rojJoBHOrO
Mo3ra noBbimaercs konuuectBo MUKpoPHK miRNA-155, urto
HPUBOJHUT K CHIDKCHHIO KOJMYECTBA KJayAWHa-1 B IIOTHBIX
KOHTAaKTax , KaK CJICJCTBHE, nepepacnpeneneHuio oenka ZO-1,
BBI3BIBAIOLIEMY IOBbIIICHHE TpoHuLaemocT I'Ob [19].

B pesynbrare HapyLieHus LEIO0CTHOCTH reMaTodHIedannye-
cKoro Gapbepa MPOMCXOAUT MOMaAaHUe LUTOKMHOB M MPOIYK-
TOB KU3HEIEATEIbHOCTH IUIA3MO/IMsI B MAPSHXUMY TOJIOBHOTO
MO3ra; aKTHBALUsI aCTPOLIUTOB U MUKPOITINH, B PE3YJIBTATE Yero
OHHM HAYMHAIOT JKCIPECCUPOBATh XCMOKHHBI, BBI3BIBAS XEMO-
TaKCHC JICHKOLUTOB K FOJIOBHOMY MO3TY; UX AaJbHEHILIAs CeK-
BECTpalMsl MPUBOAUT K BocnajeHuio. OIHOBPEMEHHO, BBHUIY
MOBPEKACHUS TeMaTORHIE(HATHIESCKOr0 Oapbepa MPOUCXOTUT
U3JIUTHE KUIKOCTH U3 COCYJIOB B BHEKJIETOYHOE IPOCTPAHCTBO
TOJIOBHOTO MO3r'a, NPHUBOJSAILEE K €0 Ba30I€HHOMY OTEKY, I10-
SIBJICHUIO TeMOpPpParuii 1 04aroBbIX HEKPO30B; 00pa3yloTcs T.H.
rpanyiemMsl J{ropka [6]. Kpome Toro, akTHBUpOBaHHBIE KJICTKH
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MUKPOIVIMM BbIACISIOT jurana FasL, KoTopblid, cBs3bIBasChH ¢
SKCIIPECCUPYEMBbIM Ha HMOBEPXHOCTH aKTMBUPOBAHHBIX aCTPO-
uuToB OenkoM Fas, MOXXET NMPUBOAUTE K MOBPEIKACHUIO acTPO-
IUTOB M, KaK CJCACTBHE, HAPYIICHUIO (YHKIMOHMPOBAHHS
HEIPOHOB, BIIEKYLIEMY 3a COOOH TsDKEIble HEBPOIOTHYCCKHE
NPOSIBJICHUS LiepedpanbHOil hopmbl Masspun [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.

PE3IOME

MOJIEKY/ISPHO-TEHETUHYECKHME OCOBEHHOCTH
TEYEHUS TSKEJBIX ®OPM TPOITMYECKOW MA-
JISIPMHU (OB30P)

®oxuna H.1O., Yeopimes H.B., l'opo:xxanuna E.C.,
Boromounos /I.B., I'puneB A.B.

Deodepanvroe 2ocyoapcmeentoe agmMoHOMHOE 00pa308amenbHoe
yupexcoenue Ilepsviti MOCKOBCKULL 20CYOAPCMEEHHbLIL MEOUYUH-
ckutt ynusepcumem um. U.M. Ceuenosa», Mockea, Poccus

B crarbe npencrasneH 0630p COBPEMEHHBIX AaHHBIX I10 IPO-
OJeMaTvKe OCIOKHEHHOTO TEYCHHs TPONMYECKOl MassipHu.
IToMuMO akTyanbHBIX JAHHBIX MO 3a00JIEBAEMOCTH Majspuei
B Poccun, mpesncrapinena oOmas KiIMHMYeCKash KapTHHA OC-
JIO)KHEHUH Tponuuyeckol maispun. OCHOBHas 4acTh pabOThI
COICP)KUT aHAIM3 aKTyaJbHBIX JAHHBIX 110 MOJICKYJISIPHO-Te-
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HETHYECKUM OCOOCHHOCTSIM are3MH DPUTPOLUTOB B TECUCHUH
Tponnyeckoil Mansgpuu. IlogpoOHO paccMOTpeHBI OCHOBHbBIE
DJIEMEHTBI, BOBJICYCHHBIC B IMTPOLECC CBA3BIBAHHSA SPUTPOLHUTOB
M, KaK CJICACTBUEC, UX aAT€3HUU K JPYIrUM KJIECTKaM OpraHusmMa
yenoBeka. M3ydensl 1 0600IIeHBI JaHHBIE HE TOJIBKO 0 Oel-
KOBBIX B3aMUMOJCHCTBHUAX MEXKAY MHPUIUPOBAHHBIM DPHU-
TPOLUUTOM M €I0 KJICTOYHBIM OKPYXCHUEM, HO U I'CHETHU-
4eCKHe 0COOCHHOCTH Mapa3uTa, MPUBOASIINE K TOA00HBIM
MOJIEKYJISIpHO-OHoI0THYeckuM IpoueccaM. [Tomumo ponu
o6enka PfEMP1 B maroreHe3uce TpONHYECKOW MaJspuH.,
HU3Y4YCHbl COBPEMECHHBIC JAaHHBIE O TaKUX Gemcax OPUTPO-
nutapHoit anre3un kak STEVOR u RIFIN, posnn xoTopsix
yIeJI€HO HEeJOCTaTOYHO BHUMAHU. ABTOPCKUM KOJUIEKTUB
HAJIeeTCs, YTO AaHHAas MyOJIUKalus ITOMOXET OoJiee MOITHO
B3IJISIHYTh Ha NPOOJIeMy dpUTPOLMUTAPHON aAre3uu B Mpo-
[ecce MPOTEKaHUs OCIIOKHEHHBIX GOpM MasipHIHHONW HH-
dexuur U 0000MUTh HEKOTOPBIC UMCIOIIHUECS JTaHHBIC MO
yKa3aHHO# mpoOaeMaTuke.
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IMPORTED TROPICAL MALARIA (CASE REPORT)

Andreychyn M., Kopcha V., Ishchuk 1., Iosyk Ia.

1. 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

© GMN

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 °C. 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, SpO, -
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 pmol/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 °C. 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/1, 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. SpO, —

Fig. 1. Pfalciparum, thick-blood film: numerous ring-shaped
parasite forms

.‘

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

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. 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
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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 1* 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 (IIT) 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 36.7°C. 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 c¢m, 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 pul 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 38-39°C. 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,
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epirexyzes are rarely registered. In cases of mild course of the
disease, the body temperature rises up to 38.5°C, the duration of
fever is 3-4 days; in cases of a moderate disease, respectively,
up to 39-39.5°C and 6-7 days. In cases of severe malaria the
rise of body temperature up to 40°C 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 3" day of the illness, however, splenomegaly can be revealed
only percutaneously, its clear palpation is possible only on the
5-6" day. On abdominal ultrasound, the increased sizes of liver
and spleen are evident already on the 2"-3" 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 pl 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.

1. 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.
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3ABO3HASI TPOITMYECKASI MAJISIPHS (CTTYYAM U3
IMPAKTHUKHN)

Awuppeitann M.A., Korrua B.C., Wmyk W.C., Wocuk SL.U.

Tocyoapcmeennoe evicutee yuebnoe 3zasedenue « Tepnononob-
CKUU HAYUOHATLHBIN MeOUYUHCKUl yHueepcumem um. H.A.
lopbauesckoco Munucmepcmea 30pagooxpanenust Ykpaunvly,
Vrpauna

Maunspus sBisieTcs apa3uTapHoil 00JIe3HBIO KPOBH, BBI3BAH-
HOI MaJspuiiHbIM I1a3MonueM. bonesHs nepenaercs yenose-
Ky OT yKyca caMKu komapa pona Anopheles. MecTHas nepena-
ya Majsipud B YKpawHe He peructpupyercs ¢ 1956 r., onHako
Ka)XIbII IOl IPOUCXOAUT HECKOJBKO 3aBO3HBIX CilyuyaeB. Tak,
B 2017 . B YKpauHe 3aperucTpupoBaHo 45 cilyyaeB 3aBO3HOM
massipun, 80% w3 Hux Be3Baubl P. falciparum.

Lenp nccnenoBaHus — ONMCAaHUE CIydas 3aBO3HOH Tporuye-
CKO¥ MaJIsipun y OepeMeHHOM KEHIIMHBI C Pa3BUTHEM MaJISIPHi-
HOM KOMBI.

JIMarHoCTUKy 3aTpyJHSUIO HETHIIHYHOE TeueHHe OOJIE3HH,
BBI3BAHHOE YaCTHYHOI UMMYHHOCTBIO ITAllUCHTKH, OGyCHOB-
JIEHHOM HEOHOKPATHBIMU IPEABAPUTECIIbBHBIMU UHBA3UAMU Ma-
JIApUIHOTO M1a3Moaus. JluarHo3 NOATBEP:KICH MUKPOCKOIMEH
KPOBH.

[pencraBinen 0030p JUTEPATYphl 1O DIUISMUOIOTHHU, KIU-
HHUKE U COBPEMEHHOMY TEUEHMIO Tponuyeckoi Manspuu. Ilpu
HAJIMYUHU COOTBETCTBYIOIIETO MMIEMUOIOTNYECKOI0 aHAMHEe3a
00JIbHBIE JINXOPA/IKOIT HESICHOTO reHe3a, MPEKIE BCETo, JOIKHBI
o0ciie10BaThCsl Ha peAMET Haubojee COLNaIbHO 3HAUNMOM
Tpornndeckoii 0one3nn — Mansipun. O0s3aTeNbHBIM SIBIISICTCS
YCTaHOBJICHUE BUJla MaﬂﬂpHﬁHOFO mIasmMoaus nmyTeéM MHOI'0-
KpaTHOHM Mapa3uTOCKONUU KPOBU METOJAMHU TOJCTOM Kariu
U TOHKOTO MasKa, OKpalleHHbIMHU 110 ['mm3a-PomaHoBCKOMY.
CoOTBETCTBYIOIIAS] HACTOPOXKEHHOCTh Bpadeil OTHOCUTEIBHO

MaJISIpUU TO3BOJIMT M30€KaTh OCIOKHCHHBIX (HOPM H OTIa-
JICHHBIX PELMIMBOB ITOW omacHoW uHBa3uu. CTpaHbl, CBO-
0O0aHBIC OT MAJIAPUHU, MOTYT CTOJIKHYTHCS C 3TOH MpoOsIeMOil
¥ II0ATOMY JIOJKHBI OBITh TOTOBBI K AMAarHOCTHKE U JCYCHUIO
oTOi Oose3Hu. B MHQEKIMOHHBIX cTalHoOHAapax YKpauHBI
1eJ1eco00pa3HO UMETh 3arac MPOTHBOMAIIPUUHBIX Mpernapa-
TOB.
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KOMILIEKCHOE U3YYEHHUE BUOJIOITHYECKOI'O JJEMCTBUS
HHTAJSILUA PAJOHOBOM BOJIOH IXAJITYBO

Huxonanmsuau M.U., 3ypadamsuiau /1.3., Mycennanu T.A., :xkukus I A., Ilapyaasa I.K.

Lenmp sxcnepumenmanvroil 6uomeouyurvl um. H. Bepumaweunu; Tounucckuil 20cy0apcmeentbvlil yHugepcumen
um. U. Picasaxuweunu,; I py3unckuil 2ocyoapcmeeHHblil yueOHblll yHugepcumem usuuecko2o eocnumarnus u cnopma, 1 pysus

B nacrosmee Bpemst ocobeHHO akTyanbHOI [6,10] siBisiercst
6oprba ¢ aHTPOINOIOTHUECKUMH MOCIIEICTBUSIMU BO3/ICHCTBHS
anexrpoMaruuTHoro (OMII) 3arpsi3HEHUsT OKpy»Karomen cpe-
IIbI, KOTOpPOe B (JOpME KOMMYHUKAIMOHHBIX M CETEBBIX YacTOT
0COOCHHO JIOMHHUPYET B )KHIIBIX U paboue-IpON3BOICTBEHHBIX

© GMN

nomenieHusx. CortacHO COBpeMEHHbBIM IpecTaBiIeHusIM [2,7],
JUTUTEIIPHOE HAXOXKICHUE B TOM T10JI€ BBI3BIBACT 3HAYUTEIIHLHBIC
M3MCHEHUsI B KpoBU ¥ Moye. Cpeai MyJIbTHOPraHHbIX 3ddek-
TOB, CBSI3aHHBIX ¢ Bo3jeiicTBueM DMII, ocoboe MecTo 3aHMMAa-
0T HEHPOTPOIHOE M TICHXOTPOITHOE BO3/ICHCTBUS (MUHHMAIIb-
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Has auchynkiys [{THC), mockonbKky HepBHAs CHCTeMa, HapsLy
C TEeMOIIOETUYECKON 1 SHIOKPUHHON CHCTEMaMH OCOOCHHO UyB-
CTBHUTENbHA K Bo3zeiicTBrio DMII. YkazaHHBIC H3MEHEHUS Tpe-
OyroT cTporoit mpodumakTuueckoit koppekun. [Tytn neuedHo-
MPOPHUIAKTUICCKON KOPPEKIIH, HECMOTPS Ha HE3HAYUTEIHHYIO
BBIPAKEHHOCTD, B HACTOSIIIEE BPEMsI aKTUBHO HCCIICAYIOTCS KaK
B OMOJIOTHYECKOM, TaK M KIMHHYECKOM acrekrax [4]. Mcxons
W3 U3JI0KEHHOTO, 0COOYI0 aKTyallbHOCTh MPUOOPETAOT Jieued-
HO-PeaOMIHTAIIMOHHBIE MEPONPUSATHS HEMEINKaMEHTO3HOTO
XapakTepa, B YaCTHOCTH OallbHEOTEpamlus, KOTOpas SBISAETCS
CYIIECTBEHHOW aNbTePHATUBON MOOOUHBIX 3(D(PEKTOB JeKap-
CTBEHHOTO BO3JeHCTBHS [9].

XOopoIo U3BECTHBI U TTOJIB3YIOTCS ITHPOKOH MOMYISPHOCTHIO
pamoHcomepkamie Bombl L[xanty0o, KOTOPBHIM TOCBSIIEHO
MHO)KECTBO HCCIIECIOBAHUN MEIHKO-OMOJIOTUYECKOTO XapakTe-
pa. [Ipouemypsr o0mIero Bo3neiicTBUS Ha OPraHU3M ITAIUCHTOB,
LIEJIUKOM TOTPYKEHHBIX B BaHHBI, JOCTATOYHO XOPOIIO HCCIIe-
noBaHbl [3]. PesynbraTsl TOKaIbHOTO MPUMEHEHUS PaJJOHOBBIX
BOJ (pa3muuHble (OPMBI MPOMBIBAHHIA, TTOJIOCKAHUE ITOJIOCTH
pTa, HHTAJSIINN) TI0 CEH IeHb HEAOCTAaTOYHO M3ydeHbl. OnHOI
13 HEMHOTHX padort siBisiercst crarkst Nikolaishvili M. et al [8]
0 TIOJIOKHUTEIFHON POJTH JIOKAJILHOTO BO3ICUCTBHS Ha POTOBYIO
MOJIOCTh (OpalibHOE TONIOCKaHWe) PagoHOBEIX Boj LIxanty6o
P TIEPUOTOHTUTAX, BO3MOKHOCTH OJIOKAaIhl UX MEPBUYHBIX
(dbopm, 00 ONITUMHU3AIMY MAHEPAIN3AIHY TIEPHOJOHTA M HOPMa-
JIU3AIAU €TO KPOBOCHAOKECHUSI.

JlokaipHOE BO3NIEHICTBHE BIBIXa€MOW B OTKPBITOM IPOCTPaH-
CTBE BO3IYIIHOW (ha3bl paloHcoepskamieit Boabl Lixantydo npak-
THYECKU HE UCCIIEZIOBAHbI U TPEOYIOT NaTbHEHIINX KIIMHHKO-Ta00-
PaToOpHBIX HaOMIONEHHH. AKTYaTbHOCTh OMOOHBIX UCCIIEIOBAHII
0COOEHHO BBICOKA [1], Tak Kak B OTKPBITOM MPOCTPAHCTBE, MPH
Temrieparype nporekaroeii Boasl 36-37°C, ynpyrocts Hachle-
HYIS €€ BOJISTHOTO Tapa COCTABISET IMOYTH 32,8 MIL. PTYTHOTO CTON-
0a, 94TO JOCTATOYHO JUIs ycremHoi anbhareparuu [5]. OmqHaxo,
TaKKe JaHHBIC B HAYYHOIT JINTEpaType He OOHAPYIKEHBI.

Lenbto wccinenoBaHust SBWIOCH  ONPENCITUTH  XapakKTep
JICHCTBUS MHTAJSINAN PagoHOBOW Bomoil L{xantybo Ha coma-
TO-BETeTAaTHBHBIC )KaJOObl MAIMEHTOB, OoJiee JECATH JET Ha-
XOJMBIIXCS B 30HE BO3ICUCTBHS AIEKTPOMATHHTHOTO ITOJIS
KOMMYHHKAIIMOHHON M CETEBOH YacTOT, a TaKKe KOMITO3HIIUIO
OMOTEHHBIX AMHHOB U CBOOOTHBIX AMUHOKHUCIIOT ITa3MbI KPOBH
10 ¥ mociie andareparum.

Marepuaa u metoabl. HabmonaeMplii KOHTHHTCHT COCTOSIT
n3 25 KeHIIUH (CpemHui Bo3pacT 32 roaa), MOCTOSHHO HAXO-
JUBIIUXCS (CITy’KeOHBIE 00CTOATENBCTBA, CEMEIHHBIC TIPUBBIYKH)
B TeueHnu Oonee 10 jer B 30He DMII KOMMYHUKAIMOHHON U
ceTeBoil yacToT. HecMOTpst Ha OTCYyTCTBHE OpraHMYeCKHX Ha-
pyLICHW (TaHHBIE aHAMHE3a) B TCYCHHE IMOCIEeTHHUX 2-3 JeT
MAIMEHTHI KaJOBAINCh HAa MOCTOSHHOE MPUCYTCTBHE TUdde-
PEHIMPOBAaHHBIX (HOPM TMOBBIMICHHOW Pa3IpakUTEIHHOCTH,
PEKYppEHTHBIE JIETIPECCUBHBIC ATTH30/IbI JIETKOW CTETIEHH, 9aCTO
MepexXoIsIne B HEOOOCHOBAHHYIO YCTAOCTh, JIOKAJIBHBIE U 00-
IIHE TOJIOBHBIE OOJIN, COHIIMBOCTH C HAPYIICHUSIMH PEXKUMa CHA.
Tak Kak 3Ta CHMIOTOMATHKA HOCHJIA MUHIMAIILHO BBIPaKEHHBIH
Xapakrep, OblIa HEMOCTOSTHHA W HE BBI3bIBaja 03a00UYE€HHOCTH,
YKa3aHHBIE PacCTPOMCTBAa HE COOTBETCTBOBANIM Tpymme F-45
(MKB-10) u, cormacHo COBpeMEHHBIM NPEICTABICHUSIM, SIBIIS-
JIUCH clencTBreM Bo3neiicTBus DMII KOMMYyHHKAIIMOHHOM 4a-
cToThI [5,7].

B cupsiuem nonoxenuu, Ha paccrossHuu 50,0 cM oT Kpas
Oacceitra u 100,0 cM Hag mpoTeKaromei BOJAOH, MPOBOIUIACH
10-MUHYTHAsI MHTAJISIVSE BO3TYITHOH (ha3bl paJoHCOIePIKAIIETO
(37,0 Bg/m®) ucrounuka. Y4uThIBasi, 4T0 B OTKPHITON BO3IYIII-
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HOIl cHCTeMe CMeNIMBaHNe BO3AYLIHOW (a3bl B JIETKHUX JIUTCS
okono 3 MuHYT (MHzAeKkc dpdexTuBHOCTH 62-98%, yrnpyrocts
Haceiennst 32,8 MH.pTyT.cTON0a) 10-MHUHYTHAs WHTaJISLHS
BIIOJIHE JIOCTATOYHA JUIsl alib(aTeparyy py KOJIHYECTBE JbIXa-
TEJIbHBIX JIBIKCHUU 16-18 B MUHYTY M JIbIXaTeJIbHOM 00beMe
500,0 mu. OOmasi pagualioHHas 7032 HE OIpenelisuiach, OHa
6]:[.]'13. SHAYUTEJIbHO HMKE JTOITYCTUMBIX IIPEACIIBHO JOIYCTUMbIX
koHueHTpauuit. [Iposeaeno 10 nmpouenyp.

KOJ'[H'-[CCTBGHHI)II\;I aHaJIu3 CBO60)1HbIX AMMHOKHMCJIOT ITJIa3Mbl
KPOBH IPOBEJICH Ha aBTOMAaTHYECKOM aMHHOKHCIIOTHOM aHaJIH-
3atope AAA-339 (YexocnoBakus), 6eTa-3HIOPHUHOB - pagno-
UMMYHHBIM MeToZioM (Habop Medicor&inc.) KarexoiraMHHOB
- ELIZA Kit. JlaHHbIE NpeCTaBICHBI B CPEAHUX CTAHIAPTHBIX
orksionenusix (SAM) u o6padoranst B mporpamme SPSS v.16.0.

Pe3yabTarsl u ux 06cyxaeHue. CoracHO NPOBEICHHBIM Ha-
OJIIOICHUSIM, MHTAIISLMS PaoHOBOM Bozoi LlxanTy6o monoxu-
TENILHO BO3/ICHCTBYET Ha COMATO-BEreTaTHBHBIC HEIOMOTAaHHS
UCCIIeyeMOro KOHTUHICHTA. YK€ [10CIe MATONH HHTaJIALMOHHOM
IPOLIEAYPH! Kalo0bl Ha MOBBILICHHYIO Pa3ipa)KUTEIbHOCTD,
TaKOKe JIOKaJbHBIE U 00IIMe ToIoBHbIE 6o ncyesanu. Yacrtora
PEKYPPEHTHBIX JICMPECCUBHBIX AMHU300B MOCJIE BOCBMON MHIra-
JSIMMOHHON MPOLEYPbl HEMHOTO CHU3HJIACH, a MOCIE JeCATOM
- TIOJIHOCTBIO Tpornana. Ha necstoil HHransauuy KOHTUHICHT He
JKaJoBaJICs Ha HApYLICHHs PEeXXMMa CHA, MOJHOCTBIO HCUE3II0
OLIYILICHHE COHIIMBOCTH, yCTaJIoCTu. Bee obcenyemble mposiB-
JISUTA TIOJIOXKUTEIIBHY IO AMOLHOHAIBHYIO aKTHBHOCTb.

KHI/IHI/IKO—HCHXOHOFI/I‘IGCKI/H\;I aHalin3 HaCTYHUBIOUX I10J10-
JKHUTCJIIbHBIX I/ISMeHeHHﬁ, JUHAMUKH U FJ'lyGI/leI HX pasBUTHA
HC BXOAWJIN B CprKTypy IIPOBOAUMBIX I/ICCHC}IOBHHI/II‘/’I, I03TO-
My IPUBOAATCA TOJIBKO JAHHBIC, CBA3AHHBIC C COACPKAHUEM U
KOMITO3UIIMEN OMOTEHHBIX AMUHOB U CBOOOIHBIX aMUHOKHUCIIOT
IU1a3Mbl KPOBH J10 U ITOCJIC IPOBEACHHBIX UHTAJISIMUOHHBIX ITPO-
uenyp. M3BecTHO, UTO yKa3aHHbIE KOMIIOHEHTSHI I1J1a3Mbl IIPSIMO
WM OTOCPEIOBAHHO PErYJIMPYIOT BCE OCHOBHBIC TICHXO-HEPB-
HbIE TIPOLIECCHI: BO30YXKIEHHE U TOPMOKCHHE, O0APOCTh U COH-
JIMBOCTb, arp€CCUIO U TPEBOTI'Y, IOBECACHUE, ITAMATD.

PesxuM nuTanus y 00cieayeMbIX ObLT OIMHAKOBBIM. XapakTep
SHEPreTUYECKUX 3aTpaT U MOTPeOHOCTEH cOaNaHCUPOBAHHOTO
muranust no A.A. IloxpoBckomy (He3aMEHHMBbIE, 3aMEHUMbIC
AMUHOKHCIIOTHI, YIJIEBOJIBI, )KUPBI) He nuccienoBa. Kinaccudu-
Kalusi CBOOOJHBIX aMUHOKHUCIIOT IJ1a3Mbl mpoBeseHa no M.d.
Mepexunckomy u JI.M. UepkacoBoii [1], cortacHo cBolicTBam
paaukana R, onpenensionero nx XuMu4ecKyo Mpupozy.

CoracHO TpHUBEIEHHBIM JIAHHBIM HHTAJISLMS PaIOHOBOH BO-
1101‘/'1 BJIVsJIa HA ypOBeHb OTACJIIbHBIX 6I/IOFeHHbIX AMHWHOB IJIa3MbI
no-pasHomy. Ilocne necsTodt MHraymsuuu comepkanue aodamu-
Ha B IUIa3Me MalMeHTOB YBEIMYWIOCH 10 79,9436 nr/mi (p<0,01),
HOpaJIpeHaJrHa - JOCTOBEPHO yMeHbiiwioch - 70,2+3,1 mr/
M, (p<0,001). YMEHbIIMJIUCH TaK)Xe IOKa3aTeJu YpPOBHs
ceporonuna - 64,2+2.9 ur/mi, (p<0,001) u sunophuHOB -
9,4+1,2 nmon/n, (p<0,01) minazmbl. OHU 10 TPOBEIEHHBIX
npouenyp ObUTH JOCTATOYHO BHICOKUMU - 86,943,2 Hr/MI 1
12,7+1,1 nmon/, cooTBeTcTBEeHHO (Tabnuma 1).

Beicokuii ypoBeHb 6eTa-oH10p(QUHOB B IJ1a3Me KPOBH Ialld-
EHTOB JI0 poBeAeHHBIX npoueayp (12,7+1,1 nmons/i), no Beei
BEPOSITHOCTH, SIBISICTCSI CIICACTBHEM KOMIICHCATOPHOTO Pearupo-
BaHUS Ha MOHIKEHHOE comeprkanue nodamuna (54,8+2,6 mr/mi)
y MalMeHTOB, HAXOIUBIIUXCS JIUTENbHOE BpeMs B 30He DMII
KOMMYHHKAIIMOHHO# 1 ceTeBoil yactot. [locne anbdarepanun
(mecsiTasi WHTASIINA) COICpXKAaHUE aOo(GaMUHA 3HAYUTEIBHO
Bo3pocio (79,9+3,6 nr/mi, p<0,001), a Geta-3HIOPHUHOB CO-
OTBETCTBEHHO CHU3MJIOCH (9,4+1,2 niMoib/i1). YkazaHHbIe OHO-
IFCHHBIC aMHHbI IMPUHUMAKT 3HAYUMOC y'—laCTl/Ie B BOIIpocCax
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Tabauya 1. Yepeonennvie nokazamenu cooepiicanusi OUOEHHBIX AMUHOS 8 NLA3Me KPOBU NAYUEHMOE 00 U NOCILEe UHAIAYUY

Jlo wHTanmsImMn TTocne nHTaNALUN
Cepo- B-3H10ppUHBI Cepo- B-3H10ppUHBI
Aopammn | Hopanpenaun TOHHH TTuKoMOJIb/J1 Aopammn | Hopanpenamn TOHHMH IukomMob/a
54,8+2,6 92,4+2.9 86,9+3,2 12,7+1,1 79,9+3,6 70,2+3,1 64,2429 9,4+1,2
Tabnuya 2. Ycpeonennvle nokazamenu coOeprHCaHuus C60000HbIX AMUHOKUCIOM 8 NAdA3Me KPOSU NAYUEHINO08
00 u nocne uneansayuu (me/100 ma nnazmor, MKCA)
Ho ITocae AMUHO- Ho Mocae
AMHHOKHCJIOTBI
HHTAJISAI AT MHTAJISAI AT KHCJIO0TBI HHTAJISAI AT HHT AU
T'unpodoOHbIE — ¢ HEMOISPHBIM PATUKATIOM
AnaHuH 6,10 = 0,08 3,06 = 0,02 [ponun 1,89 + 0,02 2,01 +0,03
Bamun 2,45+0,01 3,89+ 0,02 DeHnnanaHuH 2,01 +£0,02 3,40 + 0,02
Jlevinun 2,88 £0,02 3,09 0,01 Tpunrodan 1,20 £ 0,01 2,19 +£0,02
U3zoneinun 1,98 + 0,01 2,10+0,01 METHUOHUH 0,49 +£0,01 1,06 = 0,01
C noJIsIpHBIM (HE3apsHKEHHBIM) PaJMKaIOM
My 4,08 +£0,03 1,79 £ 0,02 Amun
Cepun 1,09 £ 0,02 1,20 £ 0,02 [Ty TAMHHOBOK 0,56 £0,01 1,08 £ 0,01
Tuposun 0,88 +£0,01 1,92 £0,01 KHUCJIOTBI
Tpeonun 1,40 £ 0,01 2,18+ 0,01 (TmyTamMuH)
[ucrenn 1,08 0,01 1,36 = 0,01 Amuj 0,89 +0,01 1,48 0,01
acnaparuHOBOM
KHMCIIOThI
(acmaparus)
Kuciible — ¢ OTpUIIATENBHO 3apsXKEHHBIM PAIHKAIOM
Acaparuosas 0,08 + 0,01 0,24 + 0,02 Tyramusosas 0,78 + 0,01 1,27 0,02
KHCIIOTa KHCJI0Ta
OCHOBHBIE — C MTOJIOKUTEIBHO 3aPSHKEHHBIM PATUKATIOM
JIn3una 2,14 +0,02 4,86 +0,03 Tuctunun
+ +
ApTHHUH 0,82+ 0,01 1,66 0,01 2,92+0,02 1,04.+0,02

PETyJISLUY YPOBHS psiia TOPMOHOB, B YACTHOCTH TECTOCTEPOHA
W TIPOJIAKTHHA, MOATOMY HCCIECIOBAHHUE BIMSHUS WHTASIUAN
pamoHOBO# Bomoii L[xanTy0o Ha MPOIECCHl TITUKOIN3a KIMHH-
YEeCKH MEePCIICKTUBHEI.

CormacHO TONYYEHHBIM JaHHBIM, HHTAJSINS PaJIOHOBOM
Bomoi L[xanty0o 3HAYMTENHHO TMOBIHSIA HA KOMIO3HIUIO
YPOBEHb CBOOOJHBIX aMHHOKHUCIIOT IUTa3MbI KPOBH MAIUEHTOB.
B 3aBHCHMOCTH OT CBOHCTB pajyKaia, ONpeesIONIero XHMIde-
CKYIO TIPHPOTY aMHHOKHCIIOT, XapaKTep BO3IEUCTBHS PaJIOHCOIEP-
Kariei Bonoit L{xanTy0o okazascst HeOIMHAKOBBIM (Tadmuma 2).

Tlocme mpoBeneHHO anbdarepaniy B TUIa3Me KPOBU 3HAYH-
TENIFHO CHHBWIICS YPOBCHb allaHWHA. SIBISIICH aMHHOKHCIIOTOM
C HETOJSIPHBIM PaJIKalioM, €r0 CONCpXKaHWEe 10 TPOBEIACHHOM
uHraasun gocturio 6,1040,08 mr/100 M, a mociie MHraIsIun
He npeBbimao 3,06+0,02 mr/100 mi (p<0,001). Kak 3amernmast
MOHOaMHHOMOHOKapOOHOBAs aMHHOKHCIIOTa (€e CyTO4Has Io-
TpeOHOCTh JOCTATOYHO BENHUKA), ATAHUH M €T0 TPOU3BOIHEIE CO-
CTaBISIOT OKOIIO 60-65% cozmeprkanmxcs B OSNKaX aMHHOKHCIIOT
1 JIETKO CHHTE3HMPYETCs B opraHmsMe. KOHKypeHIus B MeXaHI3Me
BCACBIBAHMS aHAIMHA, KaK IMPOAYKTa THIPOIU3a HE OOHApYKEeHA.

M3 aMUHOKHCIOT C HEMONSPHBIM DPAJAUKAIOM WHTAJSIUS
PaZOHOBOH BO/IOW HE M3MEHWIIA COJIECPXKAHUE B IUIA3Me KpO-
B MOHOaMHUHOMOHOKapOOHOBOW KHCIOTHI € TUAPOHOOHBIM
pazukanoM — m3oneinuHa. Ero ypoBeHb Kak /10, TaKk U TOCIe
MPOBENICHHBIX TPOLENYp OKazajcs JOCTOBEPHO OMUHAKOBBIM,
1,98+0,01 mr/100 mur 1 2,1040,01 mr/100 M1, COOTBETCTBEHHO,
p>0,05. Ansdarepanust TOCTOBEPHO HE H3MEHHIIA TAKKE COZIEP-
JKaHWEe aMHHOKHCIIOTHI TIposnHa, HezaMeHnMass aMHHOKHCIIOTa
HE COIEPKUT CBOOOTHOI aMUHOTPYMITEI U 00JalaeT HEmosp-
© GMN

HBIM pagukaiom: 1o - 1,89+0,02 mr/100 vt u mocne - 2,01+0,03
Mmr/100 M1 IpOBEZICHHOH anb(arepanuu ero coaepkaHue mpak-
THYECKH OAMHAKOBO (p>0,05). YpoBeHb OCTANBHBIX AMUHOKHC-
JIOT ¢ HETOJSIPHBIM paJiKaIoM JTOCTOBepHO yBemmumics. Co-
JieprkaHue BallMHA U JIeHIINHA, KaK He3aMEHUMBIX aMHHOKUCIIOT
yBenmuumioch 10 3,89+0,02 u 3,09+0,01 mr/100 mm. (p<0,01).
Mx cyrounas moTpeGHOCTH AJISI B3POCIOTO OpraHU3Ma 0COOCH-
HO BennKa. DeHmIanaHnH OTHOCHUTCS K TPYIITe He3aMEHHMBIX
AMHWHOKHCIIOT 1 €r0 ONTUMANIBHEINH YPOBEHB B OPraHU3ME TaKxkKe
CBSI3aH C TIOCTYIUICHHMEM IHIIEBBIX NPOAyKToB. Ero morpe6-
HOCTbH OUCHB BEJINKA M MOYKET IIOKPBIBATHCS TAKKE SHIOTEHHBIM
MyTEeM B pe3ylbTaTe MPOTEOJH3a HEKOTOPBIX OenkoB. OmHaKo,
3TOT Mpolecc MUHMMaieH. [locie MHTalsAIMOHHBIX CEaHCOB
€ro ypoBeHb B IUIa3Me KPOBU 3HaYHMTENBHO Bo3poc (3,40+0,02
Mmr/100 mi, p<0,01). B 3ToM OTHOIICHHH HEOOXOIUMO OTME-
TUThH 3HAa4YEHHE MpeBpanieHus (eHmnanannHa B THPO3UH. Tak
Ha3bIBaeMOE THAPOKCIIINPOBAHUE, KOTOPOE SIBISIETCS (hepMeH-
TaTUBHBIM IIPOIECCOM, KAaTaM3UPYEeMBIM JBYMS Pa3IHIHBIMHI
SH3UMAaMH, MOXET OCYIIECTBIATHCS TONBKO B a9POOHBIX yCIIO-
BUSIX, T.€. IIPU TOCTYIUICHWH JIOCTaTOYHOTO KOJIMYECTBA apTe-
puansHO# KpoBHu. [locie MpoOBeIEeHHBIX MHTAISINN B IIIa3Me
KPOBH MAI[IEHTOB 3HAYHUTEIHHO YBEIMUMICS YPOBEHb He3aMe-
HIMOH TeTepOIUKINIECKOH aMHHOKHCIOTHI-TpHnTodana (110
1,20+0,01, mocne 2, 19+0,02 mr/100 mu, p<0,01). B obmene
Tpuntodana Hanbojee BaKHOE 3HAUCHHE ITPpUoOpeTaeT OHOCHH-
TEe3 CEpOTOHUHA U 00pa30BaHNE HUKOTHHOBOII KHCIOTHL. Cepo-
TOHHMH UTPaeT BaXKHEWIIYIO POJIb B BHICIICH HEPBHOI JesATENb-
HOCTH. JIpyroii myTh mpeBpameHns Tpuntodana (oopa3oBaHme
HUKOTHHOBOH KHCIIOTEI) 0OBIYHO COATaHCHPOBAH C SK30T€HHBIM
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HOCTyHHeHHeM HMKOTPIHOBOI‘/’I KHCJIOTBI U3 NHIICBBIX l'[pO}lyK—
Tax, B pe3yJIbTaTe Yero SHAO0TeHHOE 00pa30BaHNe HUKOTHHOBON
KUCJIOTBI M3 TpunrodaHa pe3ko MeHseTCs. YKa3aHHbBIH IyTh
CXO0X, C OHON CTOPOHBI, C SHEPrETHUECKUM META0OIM3MOM, a
C ):(pyl"Oﬁ - OKHUCJIUTECJIbHO-BOCCTAHOBUTECIIBHBIMHU IIPOLIECCAMU.
Ipu nexapObokcunupoBanuy Tpunrodan npespamaercs B Gu-
3UOJIOTUYECKH aKTUBHOC COCAMHEHUE — TPUIITAMHH, BbI3bIBaIO-
U_(l/ll\;l TNOBBILICHUE KPOBSAHOT'O JaBJICHHUA.

Kpome mpoueccoB ne3aMUHUpPOBAHMSA U NEPE3aMHUHUPOBAHUS
OCYILECTBILIIOTCSL TAKXKE OCOOBIC IMPEBpALICHHs, CBOMCTBEHHbBIC
TOJIBKO JJaHHBIM aMMHOKHCJIOTaM. B 3ToM acnekTe 3HauMMyIO
pOJIb MrpaeT METHOHMH, KaK JIMIOTPOIHBIN (hakTop, y4acTBy-
I'OU.II/If/i B IIpomeccax MNnEepeMETUIIMPOBAHUA W CHHTE3UPOBAHUSA
xonuHa. OfHAKo, MpEeBpalleHUs METHOHMHA BO3MOXKHBI TOJBKO
IIOCJIE €r0 Mepexosia B aKTUBHOE COCTOSIHUE, T.€. IOJY4EHHUS J0-
0aBOYHBIX KOJIMYECTB CY/Ib(ATHBIX PaJUKAIIOB, y4aCTBYIOLIMX B
JICTOKCUKALIMOHHBIX PEaKLUAX. AICTI/IBI/lpOBaHI/le OCyLl_IeCTBIlﬂeTCﬂ
crienrabHBIMU (pepMeHTHbIME cucTeMamu tiedeHn 1 AT®. TTocne
IPOBEACHHBIX MHIALILMN B IUIa3Me KPOBHU MALIEHTOB OCOOCHHO
yBenumwiIcs: ypoBeHb MetTnonuHa (p<0,001) — cepyconepsxkareit
AMUHOKHCIIOTBI € T'HAPO(GOOHBIM paJKaioM, MPEAIIeCTBEHHHU-
KOM — aJICHO3WJIMETHOHHHA, YHUBEPCAILHOTO JI0OHOPA HPOLIECCOB
nepemermwuposanus, 0,49+0,01 u 1,06+0,01 mr/100 mi, cooTBet-
CTBCHHO. MeTI/IaHI/IH KaK MCKJIFOUMUTECJIBHO 3HAYUMasA aMUHOKHCII0-
Ta ABJIACTCA UCTOYHUKOM ):[OGaBO'—{HOFO KOJIMYCCTBa Cyﬂbd)aTHbIX
paaMKaoB, Y4acTBYIOIIMX B JETOKCHKALMOHHBIX Ipoleccax. B
YCIIOBUSIX CHIDKCHMSI MHTEHCUBHOCTH PEAKIMi MepeMeTUINpOBa-
HUsI, 0OOMEHHBIE TIPEBPALLECHHST METHOHUHA CMEIIAIOTCS B CTOPOHY
00pa3oBaHusI METHIMEPKAITaHa.

Hocne UHTraJisiiuu paaoHoOM B rpynne AMHWHOKHCJIOT C IOJIAP-
HbIM (HE3apsDKCHHBIM) PAJMKAIOM 3HAYUTENIBHO CHU3HICS YpO-
BEHb NIPOCTEHILICH IO CTPOSHUIO aMUHOKHUCIIOTHI — NIMIMHA. SIBIs-
ACH MPEAINICCTBEHHUKOM CHUHTE3a psijia 61/IOJ'[OFI/I'-l€CKI/I AKTHUBHBIX
coeMHeHNH (MOPQUPHHBL, MYPHHBI, TIyTaTHOH, IIMKOKOJOBAs
KHUCJIOTa, TMIITYypOBasi KUCJIOTa, KPEaTMHUH) 3Ta MOHOAMUHOMO-
HOKapOOHOBAsI aMUHOKHCIIOTA OTIIMYACTCS] BECbMA BHYLIUTEIBHOM
CYTOYHOH NOTPEOHOCTHIO. J[0 MHraSIIUK €ro0 YPOBEHb B ILIa3Me
KpoBH manueHToB pocturan 4,08+0,03 mr/100 mi, a mocne mpo-
BEJICHHBIX Iporieayp He npesbimain 1,79+0,02 mr/100 mut. pasiu-
yue noctoBepHo (p<0,001). He M3MEHMIOCHh TOJIBKO COZIepIKaHKe
0—aMHHO——OKCHITPOITOHOBOI KHUCIIOThI-CepHHA. SIBIISASICH MOHO-
aMHUHOMOHOKapOOHOBO# KUCIIOTOH C TOJSIPHBIM (HE3apsDKEHHbBIM)
paauKaoM, 10 anbdareparyu 1 nocie anbhareparny ero ypoBeHb
B IUIa3M€ KPOBH MAIIMEHTOB JJOCTOBEPHO He m3MeHmIcs - 1,09+0,02
u 1,2040,03 mr/100 mi1, coorBercTBeHHO, p>0,05. Ero Hanbomnee
3HAaYMMbIM IIPEBPALICHUEM B OPraHU3ME ABJIICTCA ITMPOBUHOTPA/T-
Hasl KMCJIOTa, UTPAoLasl BAYKHEHIIYIO POJib B TIpoLieccax oOMeHa
BeulecTB. IIpucyTcTByst B GONMBLIMHCTBE TKaHEH OpraHu3Ma OHa
CJ'ly)KI/IT [JIABHBIM TEPEXOAHBIM BEUICCTBOM IIPU 6I/IOCI/IHTC3C 66.]'[-
KOB 13 yIJIEBOJIOB 1 HA000POT.

COFHaCHO l'[yJ'ly‘ICHHbIM JaHHBIM, IIPOBCACHHBIC WUHTAJIALNA,
3HAYUTCIIBHO yBeJ’[I/I‘[I/IHI/I ypOBeHb OTACIBbHBIX AMHHOKHMCIIOT
C MOJISIPHBIM (HEe3apsHKeHHBIM) pajukaioM. Jlo Havana mpore-
yp, YPOBEHb TUPO3HMHA B IIJ1a3M€ KPOBHU IMALIMEHTOB HE MPEBbI-
mwain 0,88+0,01 mr/100 M1, a mocje MPOBEACHHBIX MPOLELYD
yBenuuuicst 1o 1,924+0,01 mr/100 mu. Pasnuume poctoBepHO
(p<0,01). Apomarnyeckasi TOMOIMKJIMYECKAs aMHHOKHCIIOTA
ABJIACTCA 3HAYUMbIM IPEAIECCTBEHHUKOM CHHTE3a T'OPMOHOB
IIUTOBU/IHOM XKEJEe3bl, a TAKXKE MPOLECCOB (DYHKIMOHUPOBAHHS
MO3rOBOTO CJIOS HAIIOYEUHHKOB. MeTaboau3M THPO3HMHA CB-
3aH ¢ pa3pbIBOM OCH30JBHOIO KOJIbIa M 0Opa3oBaHuEeM (yMa-
PYHOBOM M alETOYKCYCHOM KHUCIOT. i TMIpOKCHUIMPOBAaHUS
THUPO3MHA B MO3TOBOM CJIO€ HAZMOYECUHOKOB TPeOyeTCst ydacTue
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(denonokenassl. [IpOU3BOIHBIMU THPO3HHA SIBIISIIOTCST Q30TCO-
JIeprKaliie OCHOBHBIC TOPMOHBI IIUTOBUIHON MKEJE3bl: THPOK-
CHH Y TPUHONTUPOKCHUH, a TAKKe BOXKHEHIIINe TOPMOHBI MO3TOBOIO
CIIOS. HAJIIOYEYHOKOB-HOPA/ipeHaInH, aapeHanuH. CyliecTByer
MHEHHE O CBSI3H MEXX/Ty PAaCCTPOICTBAMHU BBICIINX (DYHKIIH HEPB-
HOIl CHCTeMbI U HapyLICHHsIMH MeTabosM3Ma THpo3uHa. BakHoe
3HAYCHUE MMEET 0Opa30BaHKE TUPO3UHA U3 (CHITATAHHHA. YPO-
BCHb TPECOHMHA TAKXE 3HAYUTCIIbHO yBeJ'll/I'-ll/I.]'lCSL I[O HWHIaJIsIuu
1,40+0,01 mr/100 mi mocne wmaramsiuu 2,184+0,01 mMr/100 mr.
MonoamuHOKapOoHOoBast kuciaora oosraHO (p<0,01) pacmamaercs
¢ o0pa3oBaHMEM IIIMLMHA U YKCYCHOM KHUCIOTBHL. BMmecte ¢ aTuM
TPEOHHH MOYKET [IPEBPALLATHCS B 0L — KETOKUCIIOTY.

VYpoBeHb cepocozepkalieii aMUHOKUCIOTh [IMCTEUHA TaK-
’Ke JOCTOBEpHO yBennumics. Jlo mpoBeaeHHbIX MHIAIALUNA OH
He npesbiman 1,08+0,01 mr/100 mi, a mocie AecATOro ceaH-
ca — 1,36+0,01 mr/100 mu, p<0,01. ConmeprkaHue aMHIOB ITy-
TaMHHOBOIl M acnaparMHOBOM KMCIIOT TaKXe JIOCTOBEPHO BO3-
pocio, p<0,01: 0,56+0,01 u 1,08+0,01 mr/100 mi (rmyTamuH) 1
0,89+0,01 u 1,484+0,01 mr/100 M (acmaparus).

B rpynme KucnblX, ¢ OTpPULATENIBHO 3apsKEHHBIM pajMKa-
JIOM aMHUHOKHUCIJIOT, JOCTOBepHO yBenuuuiauck (p<0,01) ypoBHH
acraparuHOBOH M IIyTaMMHOBOM KHCJIOT. ACIaparuHoBas KHUC-
nora (mo waramsiuu 0,08+0,01, nocne maramsuuun 0,24+0,02
mr/100 Mi1) IKPOKO yyacTByeT B METabOINUECKHUX IPOLIECCax.
OHa mpeecTByeT CHHTE3y NUPUMUAMHOB M IypuHOB. Ilpe-
BpAILlaeTCs B [IaBEJICYKCYCHYIO KHCIIOTY. [ JTyTaMMHOBAsI KHCIIO-
ta (no uHrassiuu 0,78+0,01, nmocine npoBeIeHHBIX WHT AU
1,2740,02 mr/100 mi) siBiIsieTCst NPEALIECTBEHHUKOM Iy TaTHO-
Ha. B OopraHusme CyLHCCTByI'OT BBICOKOAKTUBHBIC COCIHHCHUSI,
KaTaJU3UPYIOLIUe TPEBpalleHne IIyTaAMHUHOBOH KHCIOTHl B
0-KETOIIyTapoBy10. B rpymie 0CHOBHBIX aMUHOKHUCIIOT C MOJIO-
JKUTECJIbHO 3apsSKEHHBIM paauKaJIoOM, 3SHAYUTEIIbHO yMeHbLl_ll/l.]'lCﬂ
ypOBEHb IrHcTHANHA. J[0 NIPOBEAECHHBIX NMPOLEIYP OH AOCTHUIal
2,9240,02 mMr/100 M1, a mociie OKOHYaHUSI MHTAJSIIUN HE mpe-
Boiman 1,04+0,02 mr/100 mi (p<0,001). Muaa3onsHOE KOIBIIO
9TOH TeTepPOLUKINYSCKOH aMUHOKHCIIOTHI 00J1a1aeT CIIoCcOOHO-
CTBIO IPOTOHMHOBAHWA U ACIIPOTOHUPOBAHUSA IIPU (1)1/131/IOJ'IOFI/I—
yeckux 3HaueHuAx pH. 3Haunmblii MeanaTop HEPBHOM CUCTEMBI
— TUCTaMUH 00pa3yeTcst NpU AEKapOOKCHIMPOBAHUU TUCTHUIH-
Ha. VHramsnus pajgoHOM TakXke CrocoOCTBOBaJA 3HAYMTEIb-
HOMY YBEJIMYCHHIO YpPOBHS JH3MHA (1o mpouenyp 2,14+0,02
mr/100 w1, mocine mporeayp 3,86+0,03 mr/100 M) u apruHuHa
(o mpouenyp 0,82+0,01 mr/100 mu, mocine npouexnyp 1,66+0,01
Mmr/100 Mi1). ApruHUH SBJISIETCS 3HAYUMBIM KOMITOHEHTOM LIHK-
1a 00pa30BaHUsl MOYEBHHBI M LIIMPOKO y4acTBYeT B METa0OIHU-
gyeckux nporeccax. OCHOBHBIE OCIKH (XpOMAaTHH, pHOOCOMalTb-
HbIe OCJIKM) CoZepIKaT B OOJIBIIOM KOJIMYECTBE JIM3HH.

Takum 00pa3om, HHTAISAIUS PaJOHCOACPIKAILCH BOIOH, 3HA-
YUTCJIIBHO ITOBJIMAJIA HA KOH(l)I/IpraLIPII'O AMHWHOKHMCJIOTHOT'O CO-
cTaBa u ypOBeHb GI/IOFGHHLIX AMHHOB I1JIa3MbI O6CJ'[e)JlOBaHHle.
Tocne nmecsitoit mpouexypsl copepxanue n1odpaMuHa B II1a3mMe
KPOBH JIOCTOBEPHO BO3POCJIO, a HOpaJIpeHalInHa, CePOTOHMHA
U B-3HI0pGHUHOB OCTOBEPHO CHU3MIOCH. PaoHOCOIepKaliast
HWHIraJsnus BbI3Bajla yBeJ’[I/l'-{eHI/Ie ypOBHeﬁ HE3aMCHUMBIX aMH-
HOKHCJIOT I1a3Mbl. Bmecte ¢ atum, ypoBHH ruppodobHoro, ¢
HETIOJISIPHBIM paJUuKaJiIOM — aJlaHWHA, C IIOJIAPHbIM (He3apsm<el-1—
HBIM) PaJMKAJIOM — IUIMHA H OCHOBHOTO, C MOJIOXUTEIBHO 3a-
PSDKEHHBIM paJiKaioM — MCTHAWHA JOCTOBEPHO CHU3UIIKCH.
He u3MeHMIIOCh TONBKO cojepkanue u3oneinuHa (ruapodoo-
Hasi aMUHOKHCIIOTA C HETOJIIPHBIM PaIMKAJIOM) U CEPUHA - aMH-
HOKHCJIOTA C MOJISPHBIM (HE3apsDKCHHBIM) PaIUKaIOM.

VBenuueHne B KPOBH INTyTamMaTa U acraprara ¢ OJHOBPEMEH-
HBIM CHHM)KCHHCM INIMIMHA W aJIJaHWHA BHU/JMMO 3HAYHUTCIBHO
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BO3/ICHCTBOBAJIO HA OTHOIICHHE BO30YKAAIOLINX/TOPMO3SILINX
AMUHOKHUCJIOT U BbIPA3HUJIOCh B (,J[)OpMC IMOJIOKHUTECIIBHOTO KIIMHU-
4ECKOT0 PE30HaHCA.

BaarogapHocts. BripaxkaeM rry0okyto 6:1aroqapHOCTh Bpa-
gy M. IllaBuannaze (L{xanty6o, baza roctunuist Mmepern) 3a
aKTHBHYIO IIOMOILb B OCYIIECTBICHHHU ITPOBEJICHHOI PabOTBHI.
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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 Thilisi State University, Georgian State Teaching Univer-
sity of Physical Education and sport, Thilisi, 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.

© GMN

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 36-37°C, 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.

PE3IOME

KOMILJIEKCHOE W3YYEHHE BHOJOIMYECKO-
o JEACTBUSI UHTAJISIIUANA PAJJOHOBOM BOJOM
HXAJTYBO

Huxonaumsuau M.U., 3ypadamsuin /1.3.,
Myceaunanu T.A., :kukus [LA., Ilapyaasa I.K.

Llenmp sxcnepumenmanvhoi ouomeduyunvt um. H. Bepu-
maweunu; Tounucckuil 20cy0apCcmeennblil YHUSEPCUmen um.
U. JTcasaxuweunu, I pysuncrkuil 20cyoapcmeeHuvlil yueonvlil
YHUBepcumem pusuieckoeo gocnumanus u cnopma, 1 pysus

OrnpenesieH XapakTep JAeHCTBUS WMHTaJSIMKU PaJOHOBOW BO-
noit Ixanty60 Ha coMaTo-BereTaTuBHbIE jKaI00bl 25 MallMEHTOB
(’KeHIIMHBI, CpeaHM Bo3pacT 32 r) Oojiee JeCATH JIeT HaXOAUB-
mmxes B none OMIT KOMMyHHKAIIMOHHOW M CETEBOW 4YacToT, a
TAKXXE KOMITIO3ULIUIO 61«10re1—11-u>1x AMHHOB, U CBO60)1HBIX AMUHO-
KHUCJIOT IUIa3Mbl KPOBHU JI0 U mocie anbdarepanuu. MHransms
pajioHOCOEpIKaIIed BOIOM TOJOXKUTEILHO TOBJIMsIIA KaK Ha
O6LU,e—COMaTI/I‘leCKOG COCTOsSIHHME ITALIMCHTOB TaK W ONTHUMU3U-
poBajia KOHQHUIYpaILMI0 aMHUHOKHCIOTHOIO COCTaBa M YPOBHH
KaT€xoJIaMHUHOB I1JIa3Mbl KPOBH.

[Tocne gecsroit npoueaypsl (1o 10 MUHYT Kak/as) CoMaTo-Be-
IreTaTuBHBIC )Ka.]'lOGbI INOJIHOCTBIO HUBCIIMPOBAJIMCH U IOTEPSIN
AKTyaJbHOCTb. BOmpocsl MHramsuu, kak (GopMbl JIOKAIEHOTO
BO3JCHCTBHS BIBIXa€MOI B OTKPHITOM IPOCTPAHCTBE BO3MYLI-
HOI (ha3bl pagoHcoaepkalei Bozs! L{xanty0o npakruuecku He
YCCIIeI0BaHbl U TPEOYIOT NaJIbHEHIIEero KIIMHUKO-JIa00paTopHO-
ro I/I3y'~leHlflfl. AHTpOHOﬂOFl/IquKI/le IIOCJICACTBUS BOSﬂeﬁCTBHﬂ
OMII oxpyxarolieit cpebl, HeB3Upasi HA UX MUHUMAJIBHOCTD,
TpeOyIOT 00s13aTeNbHYIO0 MPO(UIAKTHUESCKYIO KOPPEKIIHIO.

@9boydy

Vyo@@Badml Fymol obgsasiools Ladigmbognm mgolg-
d900L 3md3aglydo Igbfogms

9. bogmasodgomo, ©.byMsdsdgomo, . dglgamosbo, g.
X0J0o, 3 BoOPeogo

6. 39M0@sdgoemols 9Ju3gM0dgb@gemo domdgwoiobols (396-
B®0;  0.x0g5boTgoemols  Lob.  mdoaolols  Lsbgerdfogm
960390L0¢gB0; LodoMmggemml Lobgendfogm gobogg@o
s0b@Eol s B3mMmEL 06ogg@Lo@gdo, LsJo®mggenm

93O M0M0  aoMgdm, Lya guam Gogmo bpgods,
GoEyob 39300 Lofo@mdmm bodhgbgdo s Lbgs 9god-
BMAJd0, Omam@oEss hggh dgdmbgggedo gengdBBm dop-
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CTPYKTYPHBIE ®OPMbI ®OJVIMKYJI-ACCOLMUPOBAHHOTI'O SITUTEJIUS
MEWEPOBBIX BJISIIEK TOHKOW KUIIKHW BEJBIX KPBIC

Tpuns B.T., '"Kocruaenxo F0.I1., 'Kopuan H.A., 2JIaBpenko [I.A.

Vkpaunckas meduyunckas cmomamonocuueckas akademus, 'kageopa anamomuu 4enoeexa;
’kaghedpa kaunuyeckoli anamomuu u onepamugnou xupypeuu, Ilonmasa, Yxpauna

B HacTosmee Bpemst GosIHKyI-acCOMUPOBAHHBIM MUTENH-
€M Ha3bIBalOT MOJIIPU30BAHHBIN MOHOCIONW Pa3HOrO THIA DHTE-
POIMTOB, MOKPHIBAIOIINX JIIOMUHATBHYIO MM aNuKaabHYIO MO-
BEPXHOCTh KyToja TMM(OUIHBIX Y3EIKOB MEHepOBhIX OINsIIeK,
KOTOPBIE €Ille UMEHYIOT KyNOJIbHBIMU SMUTENHATBHBIMH KIIET-
kamu [4,7,11,18,20]. CormacHo 001menpuHATON KOHIEIIINH, BE-
JlyIiasi pojib B MHUIIHATbHBIX IMMYHHBIX PEAKIUSIX KUIIEUHNKA
MPUHAATIEKNAT OCOOBIM KIIETKaM, KOTOPbIE HAXOAATCS Cpeau
JTAaHHBIX SHTEPOIUTOB, COCTaBAs nmpuMepHO 10% ot ux obme-
ro yncaa. OHY TOMY4NIH HIXPOKYIO H3BECTHOCTH MO HA3BAHU-
eM M-kuetok. MHaexke «M» TpakTyeTcs Mo-pa3HOMY; B OJHUX
Clly4yasix OH 0003Ha4YaeT X B Ka4eCTBE KJIETOK MEAUATOPOB, T.€.
MOCPETHUKOB, a IPyTHe aBTOPBI CBA3BIBAIOT €T0 C MUKPOCKIIA-
yatoil (opMoil MX ammMkaimbHOM moBepxHoctu [2,9,10,13,15].
BeisiBIeHO, YTO [0 TOSBIEHMS KOHIENIUH 00 M-KieTkax B
PYKOBOJCTBAaX MO TUCTOJOTHM OHHU OBLIM M3BECTHBHI O] Ha-
3BaHMEM MENIEPUCTHIX KJIeTOK. OTHAKO CIeAyeT OTMETHUTb, YTO
IUTONIOTHYECKOE OIMMCAaHKNe MOCIEeTHUX HE COBMAAeT C UMeEIo-
LIeics B IUTEpaType XapaKTEPUCTUKON M-KIIETOK, ISl KOTOPBIX
CBOICTBEHHO Hanuuue B Oa3onarepaabHBIX OTAeNaX ITyOOKHX
WHBarMHAIM{ [IUTOIIIa3MBbl, HA3bIBAEMBIX HUIIAMHU WM KapMa-
HaMu. ComTacHO PacmpoCTPaHEHHOMY TPENCTAaBIECHHIO, B 3THX
IUTOTIA3MaTHUECKUX HUIIAX JIOKAJIU3YIOTCS acCOLUHMPOBAH-
Hble Makpodaru, ACHIPUTHbIC KICTKH U JIMM(OLUTHI, K KOTO-
pBIM M-KJIETKH IyTeM TPaHCIUTO3a JOCTABIAIOT U3 MPOCBETA
KHIIEYHUKA Pa3INYHbIe aHTHUTEHBI - MAKPOMOJIEKYIbI U OaKTe-
pun. ITocnennue, nojBeprasch MPOLECCHHTY Makpodaramu u
JICHIPUTHBIMH KJIETKAaMH, Mpe3eHTytoTcst T-nmuMponnTam, UH-
IyUHpys T€M CaMbIM UX Ju((GEpeHIMPOBKY, YTO, B CBOIO O4e-
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pelb, CONMpsDKEHO ¢ akTuBanueil B-muvponnTos. Takosa B kpa-
TKOM TIPE/ICTABIEHUH MOCIE0BATENbHOCTh COOBITHIA, KOTOPbIE
HPOHUCXOAAT B (OJUTHKYIJI-ACCOLMUPOBAHHOM MM KYIOJIbHOM
SMUTENUN JIMM(POUIHBIX Y3eIKOB neifeposbix Omsmek. Cornac-
HO JTAaHHBIM TOCNIEHNX MyOIHKaIMii, B 3TUX MpoIleccax OKa3bl-
BAIOTCSI 33/]eCTBOBAHHBIMHU U APYTHE TUIIBI SHTEPOLUTOB, YTO B
3HAYUTEIBHO CTENEHN YCIOKHACT CPEN HUX HACHTH(OHKALIUIO
M-knerok. Mcxons U3 3TOro, N0 MHEHHIO HEKOTOPBIX aBTOPOB,
BOMPOC O MPUPOIE U LUTOTOTHUECKUX 0COOEHHOCTSIX ITUX KIIe-
TOK HE MOXET CYMTAThCSl OKOHYATENbHO perieHHbM [1,16,17].

Llenbio uccIenOBaHMs SBHIOCH OIPEIENCHUE CIeUn(pUKH
MHKPOCKOTTHUECKOTO CTPOSHUSI KUIIIEUHOTO MHUTENH S, aCCOIH-
MPOBAHHOTO C JTMMQOHUTHBIMHU y3eIKaMH MEeHepOBBIX OmAIIeK
TOHKOM KHIIKK OEJIBIX KPBIC.

Marepuan u metoibl. Vccnenosanne mposeneHo Ha 30
OenbIX KpBICAX-CAMIAX PENpPOAYKTUBHOTO BO3pAcTa, Maccoiu
200,0+20,0 rpamm. Jlo 3TOro Bce XMBOTHBIC HAXOAWIHCH B
CTaHJApPTHBIX YCIOBHAX 3KCIIEPUMEHTATbHO-0HOIOTHUECKON
KJIMHUKY (BUBapHil) YKpPauHCKOM METUIIMHCKOM CTOMAaroio-
TMYECKOM aKaJeMHH, COINIACHO TpPaBHJIAM COJIEPIKAHUS 3KC-
MEePUMEHTANIbHBIX JKUBOTHBIX, YCTAHOBIEHHBIX JIMpeKkTHBOH
Esponeiickoro ITapaamenta u Coseta (2010/63/EU), npukazom
MunncTepcTBa 00pa3oBaHHsS M HAYKH, MOJOAEKH U CHOpTa
VYxpaunsl ot 01.03.2012 1. Ne249 «O06 yTBepkAeHHH MOpsIKa
MPOBEJICHUS] HAYUHBIMH YUPEXKICHHAMH OIBITOB, SKCIIEPUMEH-
TOB Ha >KUBOTHBIX» U «OOIINX 3TUYECKUX TMPHUHIIUIIOB JKCIIe-
PUMEHTOB Ha XMBOTHBIX», MPUHATHIX [ISTHIM HalMOHATBEHBIM
KoHTpeccoM 1o 6uoatuke (Kues, 2013) [5,6,12]. MccnenoBanue
07100peHo Ha 3aceqaHnu Komucenu nmo OMOMEIUIMHCKON 3THKE
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npu YKpanHCKON MEeJULMHCKOW CTOMATOJIOTMYECKOH akaaeMuu
(mpotokoin Nel55 ot 26.04.2017 ).

[locne BuBHCeKIMH, KOTOpas OCYLIECTBIEHA IIyTEM Iepe-
JIO3UPOBKH THOIICHTATIOBOrO Hapko3a (75 MI/KT Macchl Teia
JKMBOTHOTO BHYTPHMBILICYHO B BEPXHIOI TPeTh Oenpa 3aaHei
narbl [3]), coracHo TpeOOBaHUSM, PEABSIBIICMBIM K BCKPBITHIO
OpIOILIHOM TTONIOCTH, YIAJICH BECh KOMILIEKC JKEJIYA0YHO-KHIIIEUHO-
Io TpakTa u noaBepruyT pukcauuu B 10% pactBope popmasinHa B
TEUYEHHE JBYX CYTOK. 3aTeM N30HMpaTelIbHO HCCEUECHBI KOPOTKHUE OT-
PE3KH TOHKOI KHILIKH, B KOTOPBIX HAXOIMIIHCH TTEHePOBBI OJISIILIKH,
BBISBJICHHE KOTOPBIX HE MPEJCTaBIIseT TPyAa, TaK KaK OHHM OTYET-
JIMBO BU3YaJIM3UPYIOTCS HA BHEIIHEH (BHEOPBDKEESUHON) MOBEPX-
HOCTH TOHKOM KHIIIKU B BHJIE O€JIECOBATBIX ITSITEH.

IMpenaparsl 1mociie OTMBIBKH OT (hOopMalIMHa U 00€3BOXKUBAHUS
B CIIUPTE BO3PACTAIOLICH KOHLEHTpALMK 3aKiiouain B mapadu-
HOBBbIC OJIOKM M TOTOBWJIM CEpHUIHBIC CPe3bl TOMIMHON 4 MKM
(Microm HM 325) ¢ nasnpHelimieii 0Kpackoi UX reMaTOKCHIIH-
HOM ¥ 303MHOM U 110 Ban-I'u3oHy, u3yuenue u 10KyMeHTHPOBa-
HHUE KOTOPBIX OCYILECTBICHO MOCPEICTBOM CBETOBOIO MUKPO-
ckomna «Konusy, ocHaleHHOro 1uppoBoi MUKpo(OTOHACAIKOM
Sigeta DCM-900 9.0MP ¢ amantupoBaHHOI Uil JaHHBIX HC-
cienoBanuii porpammoii Biorex 3 (cepuiinbiit Homep 5604).
MopdomeTprueckre XapaKTepUCTUKH TKaHEBBIX CTPYKTYp CO-
OTBETCTBYIOLIMX MPENapaToB MOIyYald ¢ HOMOIIBIO CUCTEMbI
BU3YaJbHOTO aHAIN3a T'MCTOJOTHYECKHUX IpernaparoB U 00b-
exT-mukpomerpa Sigeta X 1 mm/100 Div.x0.01mm, MmacurtaOHast
IKaJia KOTOporo cocrapisuia 1 MM, a masioe nenenue - 10 Mxm u
HAaHOCHJIACh Ha COOTBETCTBYIOLIYIO MUKpodoTorpaduio, momy-
YEHHYIO TIPY PAaBHO3HAYHOM YBEJIMYCHHU.

PesyabTarel m ux obcyxkmenne. Kuieunslit snurenuid, ac-
COLMUPOBAHHBIN ¢ JIMM(OUIHBIMH y3€JIKaMU MeiiepoBbIX OJsi-
IIEK TOHKOI KHIIKH, Ha MONEePEYHbIX THCTOIOTHYECKUX Cpe3ax
(B IOIIEPEYHOM CEYEHUH KHUIIEUHOU TPyOKH) BU3YaJIU3UPYETCs
B JIOBOJILHO Pa3HOOOPa3HOM BHJE, YTO, COINIACHO HAIIMM Ha-
OJIIONICHUSIM, 3aBUCHUT HE TOJIBKO OT PaKypca CEYeHUsl, HO U OT
€ro peakTUBHOIO COCTOSIHUA. Huxke MpUBOIATCS WILITIOCTPALIUH
BBISIBJICHHBIX MOP(OJOTMUSCKUX BAPHAHTOB: B OHUX CIIy4dasix
1o (opme anuKaibHOI MOBEPXHOCTH JTUM(OUIHBIX Y3EJIKOB OH
IPE/ICTABISACTCS OTHOCUTEIBHO POBHBIM (puc. 1), Ha Apyrux
cpesax ero orinyaer Oyrpucras Gopma, cocTosias u3 Kiacrep-
HO PacCIIOJIOKEHHBIX MUTEINAIbHBIX [104YeK (puc. 2).

,? C : SR g N-de i o B I,
T

Puc. 1. Anukaneuwiti omoen aumgouonozo yseika netiepo-
601l Orswky monkou kuwku. Ilapagunossiil cpes; okpacka no
Ban-TI'uzony; obvexmug 40. O0no denenue MacumaoHo wKabl
pasno 10 mxm

1 — aumghouonvie mscu, 2 — pazoensiowue ux uHmMepcmu-
yuanvhvle wenu, 3 — coeOuHumenbHOMKaHHble NPOCcIotKY; 4 —
Gonnuxyn-accoyuuposanmbviil Snumenuil
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[ : .
Puc. 2. Anukanvhsie omoenvl AuMpouoHsix y3eikos netepo-
6blx Onauex moukou kuwku. Ilapaghunosule cpesvi; okpacka no
Ban-T'usony; o6vexmus 100.
1 — numepoyumapnuie snemenmel; 2 — QorruKy-accoyuupo-
BAHHBLU dNUMenuil

B mporecce u3yueHUs] CEpUHHBIX CPE30B yAalIoCh OOHapy-
’KUTh YHUKAJIbHYI0 (JOpPMY accoluaniy KUIIEYHOTO IUTEIHs ¢
JTUM(OHIHON TKAHBIO TICHEPOBBIX OJISIICK B BHJIE PSIHOTO pac-
TOJIOKEHHUSI BOPCHHYATBIX CTOJIOMKOB, O KOTOPBIX B JINTEPAType
HET CBEIAEHUI.

B nmaHHON CTPYKTypHOH (opMe OTUETIMBO pa3IUYarOTCs
IPH3HAKK PacuJICHEHHUs (OJIMKYII-aCCOLIMUPOBAHHOIO JIHTE-
TS HA JUCKPETHBIE YACTHUIIbI, KOTOPBIE Pa3/elieHbl MEXIy CO-
00l OTHOCUTENIFHO IIUPOKUMHU MEXKKJICTOUHBIMH IIEISIMH (PUC.
3). Ilpu 3ToM B Ga3aibHBIX OTAETAX STHX SIMHUTCIHAIBHBIX Ya-
CTHUL] OTYCTIUBO BBIACIAOTCA MHTCHCHBHO 63.30(1)I/IJ'H>H]>IC Aaapa
JTUMQOIHMTOB, KOTOPBIE BBICTPOCHBI B BUE KOPOTKUX JUMPOLIH-
TapHBIX KOJIOHOK, TEPAIOMIUXCSA B U3BUTBIX TAXKaAX HHM(I)OHHHOﬁ
TKaHU y3€JIKa. B moanom e oxBare JlaHHas KapTHHA BbIMJIAAUT
B BHUJIE CBOEGOOPA3HOTO YacTOKOJIA, COCTOSIIETO M3 CIUIOYEH-
HOT'O PsiZia KOJIOHOK, KaXK/asi U3 KOTOPBIX B HAIVIAAHOW (opme
JIEMOHCTPUPYET TECHYIO aCCOLUALMIO YHTEPOLMTOB C JIMMQO-
LIMTapHBIMU dJIeMeHTaMu JUM(OouIHOro y3enka. [Ipencras-
JSIETCSI BOSMOXKHOCTB YO@IUTCSI, YTO BEPIINHY TAKOH KOJIOHKH
3aHUMACT OAWH WJIK JiBa SHTECPOLUTA, HUXKE OT KOTOPBIX CTOJI-
OuKaMy pacrojaraloTcs JMMQOIUTapHbIE deMeHTs. [1o Mepe
yryOlieHust B TOMILy JUM(OHMIHOTO y3€lKa, OHH CTAHOBSTCS
BCe OoJee pa3peIKCHHBIMU, TEPSSICh, KaK ObLIIO OTMEUCHO BHIIIIE,
B M3BUJIMCTO PACIIOJIOKCHHBIX IlHM(bOl/l)leIX TsKaXx. le/l pac-
CMOTPECHUH JaHHBIX HI/IMq)OSHI/ITeJ'[I/IaHbH]:IX KOJIOHOK, TOJIIIMHA
KOTOPBIX HAaXOAMUTCS B mpeaenax 10 MM, oOpariaeT BHUMAHUE,
YTO BEHYAIOIINE MX SHTCPOIUTHI OTIIMYAIOTCS 0CO00H GopMoid,
3aKJIIOYAIONICHCsl B HAJIIMYMK Ha MX OOKOBBIX (arpOKCHMAallb-
HbIX) HOBEPXHOCTAX YNIyONICHHH, KOTOpbIe COOOIIAIOTCS Ha-
npsAMYyIro € HeOGbI‘IHO HIAPOKUMHU I KUIICYHOI'O JIHUTECINA
MEXKKIICTOYHBIMU HICJISIMU, ITUPUHA KOTOPBIX MHOIJa 1OCTUTacT
4 mMxM (puc. 3). Ilpu 3ToM BO MHOTHX MecCTax BUJHO, YTO B IO-
IPaHUYHON 30HE JTUM(OUIHON TKAHH ITH ILIEIH COOOLIAIOTCS
C €€ MHTepPCTULHATIBHBIMU MPOCIOMKaMH, TOIZIa KaK CO CTOPO-
HBI JTIOMHHAJIBLHOU IMOBEPXHOCTU OHU 3aKPBITHI IIJIOTHLIMH, 3a-
MBIKAIOIIMMH KOHTAKTaMH. IMeHHO 5TH MEXKJIETOUHbIE eI
HIpUIAIOT  (OJUTHKYII-ACCOLMMPOBAHHOMY JIIUTEIIUIO CTPOTO
ynopsiioueHHyo Gopmy B BUJE JUM(OIIUTEIUAIBHBIX KOJIO-
HOK, BEPUIMHBI KOTOPBIX BEHYAIOTCS OAHUM WJIN ABYMS LAJINH-
JPUYECKUMH JHTEpOLMTaMu. BBUIy Haau4uus y HUX OOKOBBIX
MHBarvHaUui (KapMaHOB) UX MOYKHO NPU3HATh M-KiIeTKaMH,
OJIHAKO, COITYIACHO CYIIECTBYIOLIMM IpPEICTaBICHUIM, LIUTO-
IJ1a3MaTU4YCCKUEC KapMaHbI M-KJIETOK SIBISIIOTCS BMECTHIIH-
meM JUisl aHTUI'CHIPE3CHTYIOLUX KIETOK U HPlMd)OLlI/ITOB,
YTO COBEPIICHHO HECOPa3MEpHO C MIMPHHOH HaOII0IaeMbIX
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[UTOIIa3MaTH4YeCKUX MHBaruHanuii. IlocienHee cTaHOBUT-
cs1 enfe 0ojiee OYEBHIHBIM C YYETOM TOTO, YTO MOIEPEUHBIH
pa3Mep YKa3aHHBIX JHTEPOIIMTOB, COMIACHO II0JIyYEHHBIM
JaHHBIM, paBeH Bcero junib 10 MkM. M3 mukpodororpaduu
SIBCTBYET, 4TO JUM(OLUTAPHBIC JIEMEHTHI HAXOISITCS B BUJC
KOJIOHOK 11071 0a3ajbHBIMM OTJENaMHU JaHHBIX YHTEPOLUTOB

(puc. 3).

Puc. 3. Anukanvnolii omoen ium@ouonozo y3enxa netiepogoil
sy monkou Kuwku. Ilapaghunoswlii cpes; okpacka cema-
MOKCUNUHOU U 203UHOM. A — 06vekmus 40 (00Ho denenue mac-
wmabnou wkanwl — 10 mxm), b — obvexmus 100

1 — numehoudnvie snemenmoi; 2 — numposnumenuanivHoie Ko-
JoHKU U 3 — pazoensiioujue ux Mejckiemounvie wienu; 4 — oen-
Opummble KiemKu

Takum 00pa3om, MOCICAHNE HUKAKHM 00pa3oM HE COBIMaa-
I0T C CYILECTBYIOIMMH MIPEICTAaBICHUSIMU 00 M-KieTKax.

IIpuHnmas Bo BHUMaHME, YTO JaHHas (Gopma OpraHHu3aluH
(hOIITMKYII-aCCOLIMUPOBAHHOIO DITUTENUS MEHEPOBBIX OJISIIICK
Ha THUCTOJIOTMYECKUX Cpe3ax BCTPEUAeTCs PEIKO, HMPOBEICHO
OoJiee TIIATENBHOE, LIEJICHANIPABICHHOE M3y4YEeHHE CEPUHHBIX
napaMHOBBIX CPE30B, B PE3yJIbTaTe 4ero 0OHapyKEeHbI aHaJIo-
r'H4Hble 00pa30BaHMA, OJHAKO B JAPYIOM, IPOTHUBOIOIOXKHOM
pakypce cedeHus. B naHHOM cityuae cpe3 BBIABUII UX B IJIOCKO-
CTH, TIPUOIMKEHHOM K JTFOMHUHAIBHOM MOBEPXHOCTH MEHEPOBOI
Oomsiuky. Ha momydenHoit Mukpodortorpadun 3aredariieHbl
IpoJieraouye napauieIbHbIMU PAJaMU KJIETOUHBIE CTPYKTY-
PBI, pa3/ielieHHbIE CBETIIBIMU TPOMEKYTKAMH, B KOTOPBIX B IIPO-
JIOJIEHOM CEUEHUH PACIIO3HAIOTCSI BBILICONUCAHHBIE JINM(OIIIH-
TEJMAJIbHBIC KOJIOHKHU (puC. 4).

Crenyer oOpaTUTh BHMMAaHHE, YTO LIMPUHA KaXIOrO TaKo-
ro KJICTOYHOTO psifia TOJbKO HEMHOTMM MpeBbiiaet 10 MM, a
caMble MIMPOKHUE MICTCBbIC IPOCBETHI MEXK/Yy HUMHU HaXOST-
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Cia B Ipeaeciax 4 MKM, 4TO B TOYHOCTH COBIIAJACT C UX MC-
TPUYECKON OIICHKON B KOJOHKOBOM (opme. CrenoBarenbHO,
JAHHBbIC Hl/lMd)Oal'II/lTeJ'lI/IaJ'lLH])IC accouanu HE SABISKOTCA
B JCHCTBUTEIBHOCTH PAa3ACbHO KOJOHKOBBIMU IO (opme
00pa3oBaHHsI-MH, a TIPEICTABIAIOT COOOW MapasuIebHO YIIO-
PAAOYECHHBIE I10 J'llOMPlHaIlI)HOl\;l IMOBEPXHOCTHU Hl/lMd)OI/I)IHO—
ro y3enka psiibl GOJIHKYI-aCCOLMUPOBAHHOTO DIUTEINNS, B
CBSI3U C YeM CUHTAEM LIeJIeCO00Pa3HbIM HA3bIBATh UX KOJIOH-
KOBOPSAHBIMU JIUM(DOSTUTEINATBHBIMEA (QpakTagamMu (camo-
nono6Ho nosropsitommecs ¢urypser). [lo nurosoruyeckomy
COCTaBy OHH IPEICTABISIOT COOOM PsibI MOCIEI0BATEIBHO
COCAUHCHHBIX Me)l(}ly CO60ﬁ TUIIUYHBIX DHTECPOUUTOB, CPEAU
KOTOPBIX, B HCPABHOMECPHOM PaCIpEICICHHH, MOOJUHOYKE,
HaxXooATCs J'lI/IMq)OLII/ITapH]:Ie JJICMEHTBI U GOKHHOBHI[H]:IG
KieTku (puc. 4).

-

Puc. 4. Taneenyuanvuviil (napaghunosulii) cpesz mumpouono-
20 y3enKa neiieposoil onawkyu mouxkou kuwiku. Okpacka eema-
MOKCUTUHOM U 203UHOM. A — 06wexmue 40 (00no denenue mac-
wma6bno wixanvl — 10 mxm), b — obvexkmues 100

1 — aumposnumenuanvuvie paovl, 2 — MENCKIEMOYHbIE U,
pasoensiouue ux;, 3 — npoQhuabHbLe CUTLYIMbL GHYMPUY3ETKOBbIX
Kpunm, 4 — ux O0KanNO8UOHbIEe KIEMKU, 5 — nonepeyHvlll npo-
Gunwb kposenocro2o cocyoa

CiielyeT OTMETUTh, YTO JAJIEKO HE BCErIa NPOU3BOJIb-
HbI€ THUCTOJIOTUYECCKUE CPE3bl IO3BOJIAIOT 06Hapy)KI/ITb
(G OJITUKYIT-aCCOLMUPOBAHHBIN DIUTENNIA MelepoBbIX OJsi-
IIeK B TAKOH, KaK MPEJCTABICHO BBIIIE, CTPOrold KOHPUTY-
panuuu, 4TO 3aBUCHUT OT cnyqai/'moro COOTHOIICHUS MEXAY
IUIOCKOCTBIO cpe3a U KOH(Urypauueil TKaHEBBIX CTPYKTYP
B X TpeXMepHOM oObeMe. B mogaBisionieM GONbITMHCTBE
cjllydyacB NIpHU TUCTOJIOIMYCCKOM H3YUCHUUN J'[PIM(bOPl)IHI)lX
y3€JIKOB IEeHepOoBBIX OMsIIeK UX (OITHKYII-aCCOLUUPOBAH-
HBIH 3MHUTENNH sBisieTcst 6oJjiee NMPUBBIYHON 110 OMUCAHMU-
M B auTeparype GopMoil B BUAE OTHOCHTEIBHO IJIOCKOTO
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WJIM, Yallie BCero, HePOBHOTO (MMOYKOBHUJIHOIO) CJIOS DIUTE-
JINAJIbHBIX KJIETOK, IPUMEPHO TaK, KaK 3TO II0Ka3aHO B Ha-
yaje onucaHus Ha puc. 1 u 2. B 3TOM OTHOILIECHHH JaHHBIC
UCCIICIOBAHUS IOJHOCTBIO COBIIAJAIOT C MMEIOIIUMUCS B
JUTEpaType OMHCAHHUSIMH, COINIACHO KOTOPBIM (OJIITHKYII-
ACCOLIMMPOBAHHBIA JNUTENUNH IelepoBrIX ONdlIeK pac-
CMaTpHUBAeTCs B KAaueCTBE MOHOCIJOSA Pa3HBIX IO CIELH-
alu3aluy PHTEPOLUTOB, COCTOSIIMX NPEUMYIIECTBEHHO
u3 abcopOUpPYyIOMKNX, KaeMYaThiX KJIETOK, CPEIU KOTOPBIX
KJIACTEPHO PACCPEAOTOUYEHBI APYyIrHMe UX THUIBl M BBIACIHS-
I0TCS, TIPEX/Ae BCEro, 0OKaJIOBUAHBIE KICTKH, a TAKXKE dH-
JOKPUHOLUTHI U M-kieTku, cocraistomue 10% ot obuei
nonynsauuu [2,8,14].

[IpoBeneHnHble UccieI0BaHUS TOKA3aIU, YTO BBISIBICHHUE
OOKaJOBHUIHBIX KJIETOK Ha THUCTOJOTHYECKHUX Cpe3ax He
BBI3bIBACT HUKAKHUX 3aTPYJHEHUH, JHIOKPUHOLUTHI MJICH-
THQHUIUPYIOTCS C HEKOTOPBIM 3aTpyAHEHHEM, TOrjaa Kak
M-KkIeTKH HACHTH()HUIUPOBATh BeChbMa ClOXHO. VX der-
KOMY OIIO3HAHHIO HE IOMOTalT Jla)ke MPUBOAUMBIC MHO-
FUMU aBTOPaMH MJUIIOCTPAlLMM, HAa KOTOPBIX Yalle BCEro
MHUKpOpOTOrpaguyu MOAMEHSIOTCS HHTEPIPETHPYIOIIUMHU
rpaduyeCcKUMHU H300pakeHUsIMH. B CBSA3U ¢ 3TUM CaMbIMU
HaJCKHBIMU METOJaMHU Ui uAeHTU(UKauuu M-KIeTOoK
SIBJISIIOTCSI METO/ABI DJIEKTPOHHOM MUKpockonuu [11,16,19].
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Puc. 5. Anuxanvnoiii omoen 1umpouono2o y3zenka neueposou
onswku monxou kuwku. Ilapaghunoswlii cpes; okpacka zema-
MOKCUTUHOM U 203UHOM. A — 06wexmue 40 (00no denenue mac-
wmabnou wkanel — 10 mrm). IIpsimoyeonvnoii ckoboil ykasam
YUACMOK, KOMOPbIL NPeOCMABIeH Ha HUICHeU MUKPODOmozpa-
¢uu (B) npu bonvuem yeenuuenuu (obvexmus 100)

1 — numepoyumapnwle snemenmol; 2 — cOeOUHUMENbHOMKAH-
Hble NPOCIOUKU; 3 — (DONIUKYI-ACCOYUUPOBAHHBLIL DNUMEUL,
cpeou Komopoz2o Haxo0samcs OOKaNo8UOHble KIemKu ¢ A61eHU-
amu gpazoyumosa (YKasano cmpenkamu)

© GMN

OObIUHBIE THCTOJOIMYECKUE IMpenaparbl, Ha KOTOPBIX B
XO0J€ UCCJICAOBAHMA IIBITAJIMCH 06Hapy>1<1/1T1> OUTOJIOTUYCCKUEC
IPU3HAKHU, IPUHAAJISKAIINE HMEHHO M-KIIeTKaM, OKa3ajluch
HE COCTOATCIBbHBIMU, B pE3yJbTAaTE TOIO, 4YTO MHOTI'UEC U3
OTUX IIPU3HAKOB CBOMCTBEHHBI U ApPYyrum TUllaM KHUIICYHOI'O
SHUTEINA, aCCOUUMUPOBAHHOIO C HMM(I)OH)IH]:IMI/I y3€JIKaMHu.
O6paimaeT Ha ceOs BHMMAHHE, YTO B alHMKAJIbHBIX OTIC/Iax
HEKOTOPBIX M3 60Ka_]'lOBI/IJIHI)IX KJIIETOK UMCIOTCS SIBHBIC IIPU-
3HaKku ()aronuTo3a KaKoro-To KOPMYCKYJISPHOTO Marepuasa
(puc. 5). Takoe siBjjeHUE TOBOJBHO PAcCHpOCTPAHEHO M Ha-
OsrofaeTcs B 4epeayroleMcs IopsSaKe 10 BCel anuKalbHOM
INOBEPXHOCTH J'll/IM(bOl/I)lH]:IX Y3€JIKOB. CornacHo JAHHBIM HEC-
KOTOpbIX aBTopoB [7,18,20], ¢darounTapHbIMH CBOHCTBAMHU
001aafoT MPaKTHYECKH BCE KIETKH (DOJUIMKYII-aCCOLUUPO-
BaHHOTO DIIUTENHNs MeHEePOBBIX OJISIIEK, YTO HE COIIacyercs
¢ KOHLENnuuen o M-kieTkax Kak 00 €IMHCTBEHHBIX KJIETOY-
HBIX CTPYKTypax, OCYLIECTBISIOMINX OCPEIHHUECKYIO POJIb
MEXY aHTUTC€HHBIM COACPKHUMBIM KHUIIICYHUKA U J'[I/IM(bOI/II[—
HOM TKaHBIO MEeHepOBbIX OJISIICK.

3akJirouenue. Takum o6pa3oM, pe3ysbTaThl IPOBEACHHOTIO
HCCIICIOBAHUSI CBUACTEIBCTBYIOT, YTO TECHOE B3aMMOJCHi-
CTBUEC MCXKY KUIICYHBIM SIUTCIINEM 1 J'lI/IM(i)OI/I}leIMI/I y3ei-
KaMU MEeHEepOBbIX OJIALIEK MO CTPYKTYPHOMY BOIUIOIICHHUIO
HaMHOTO MHOTOOOpa3Hee U CIIOKHEe, YeM 3TO MPEICTaBICHO
B uteparype. CortacHO 00LIePUHATON KOHIICIIIUH, TaHHOE
B3aMMOJIEHCTBHE CTPYKTYpHO 3aKpPEIJIEHO B TECHOW CBS3U
MEXAY HEIPCPLIBHBIM I10 MNPOTSKCHUIO, MOJISAPU30BAHHBIM
OﬂHOCHOﬁHbIM KHIICYHBIM JIHUTCINCM C HOICKAIIMMU K
HEMY AQHTUICHIPE3CHTUPYIOMUMHU KICTKAMU J'[I/IM(bOI/I}lelX
y3enkoB. [Ipu 3ToM B 1aHHOM (hOJIIMKYI-aCCOLMUPOBAaHHOM
SMUTEMHA CPEAH OOBIUYHBIX THUIIOB SHTEPOIUTOB (abcopOu-
pyromire, OOKaJOBHIHBIE U DHIOKPHHOLMTHI) OTMEYAOTCS
0co0ble KJIETKH, HaJelIeHHbIE CIIOCOOHOCTBIO K TPaHCIMTO-
3y Pa3iMYHbIX AHTUTCHHBIX CTPYKTYp (MaKpOMOJEKYJIbl U
Ml/IKpOOpFaHI/I3Ml>I) U nepeaadyu MxX B HEUBMEHCHHOM BUIAC
Makpodaram W ACHAPUTHBIM KICTKaM, 3aHHMAIOIUM MECTO
B HUTOIIa3MaTUYCCKUX KapMaHaX 3THUX KJICTOK, U3BECTHBIX
noa HazBaHueM M-kietku. CienyeT OTMETUTh OAMH Cylile-
CTBEHHBIN U3BSIH B 3TOM npeacTaBJICHUN, KOTOpblﬁ 3aKJIroya-
€TCsl B TOM, YTO TPYAHO cebe MpeaCcTaBUTh TaKUX Pa3MepoOB
LUTOIUIa3MaTUYECKUE MHBarMHaUuu (KapMaHbl) OTICIbHBIX
OHTEPOUUTOB, UMECHYCMBbIX M—K.ﬂeTKaMI/I, B KOTOPBIX MOIJIU
OBl TTOMENIAThCs LIETMKOM HECKOJIBKO IPYTUX KIETOK, 0Cy-
HICCTBIAIINX NPOUECCUHTI aHTUICHOB U MPE3CHTALUIO UH-
¢dopmannn 0 HHMX JUMGOLUTAM, PACIONOKCHHBIM PSIOM.
DTHUM 3aMeYaHHEeM Mbl HE CTaBHM oA COMHEHHUE NaHHYIO
KOHIIETIUI0 00 OpraHm3anuy (QOJUTUKYI-aCCOLHPOBAHHOTO
SIUTENNS U HAJIU4Yusg B HeM M-kieTok. B cBOMX mcciieoBa-
HUAX CTPEMUJIUCH HATVISITHO YAOCTOBEPUTLCS B 3TOM. O)IHaKO
0Ka3aJI0Ch, YTO C MMOMOIIBIO OOBIYHBIX TPAAUIIUOHHBIX TUCTO-
JIOTHYECKHX METOJIOB, K COXXAJCHHUIO, HE JIOCTHUIIH YIOBIIET-
BOPHUTEIBHOIO pe3yibrara. TeM He MeHee, B Ipolecce Hc-
CJIEZIOBAHMSI U TOCKOHAJIBHOIO 3HAKOMCTBA C JINTEPATypoil K
PEIICHUIO dTOW 3aJjauyl CIIOXKHJIICS HECKOJIBKO MHOW MOJIXO,
KOTOPBIN MIaHUPYETCs peaan30BaTh B JajbHeIeM.

Hapsiny ¢ BbimenpencraBieHHON GopMoit opranuzanuu GpoJi-
JIMKYJ-aCCOLMMPOBAHHOTO 3IUTEINS NEeHepoBbIX OMALIeK, CO-
BEPILICHHO CIy4aiHO NP M3y4YEHHH CEPUHHBIX MapadpruHOBBIX
Cpe30B, HaMK 0OHapy>KeHa HeU3BECTHasI 110 ceif ieHb hopma ac-
COoMau KUIICYHOT'O DITUTEIIMNA C J'[I/IM(bOI/IZ[HblMI/I y3€JIKaMu,
KOTOpas NOAPOOHO OINMCcaHa MOJ Ha3BaHHEM KOJOHKOBOPSII-
HBIX JTUMdosdnHuTeInaIbHbXx (pakranos. Cienyer o0paTuTh
BHUMAaHUC Ha HAJIUYUC MEXKIAY HUMU HEOOBIYHO HIUPOKUX
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MEKKJIETOUHBIX ILIeJIeH, KOTOphIE Pa3AEIAIOT HE TOIBKO KaeM-
YaTble 3HTEPOLUTHI, HO U PACHOJIOKECHHBIC O] HUMHU CTOJ-
OuKy JuMouuTapHbX 371eMeHToB. [lenn sBHO yka3bIBaroT
Ha IpsAMON MapalesUIIoISPHbII NEepeHoC U3 KHUILIEYHOIo CO-
JIEP)KUMOTO OTHOCHTEIBHO OOJBIINX 0OBEMOB JKHJIKOCTH C
PacTBOPEHHBIMU B HEH qUCHepCHBIMU BemecTBaMu. OueBu-
HO, 4TO NpU WIUPHUHE B 4 MKM OHM CIIOCOOHBI IIPOITyCKaTh
HE TOJBKO MaKpOMOJIEKYJIbI, HO U OaKTepHH, Ha KOTOPbHIC B
COCTOSIHUU PearupoBaTh COOTBETCTBYIOIME MMMYHOKOMIIE-
TEHTHbIE KISTKH JTUM(OUHUTAPHBIX KOJMOHOK. C 3TOil TOYKH
3pEHUsl, BEHUAIOLUE UX SHTEPOLUTHI HE MOTYT IIPETEH10BATh
Ha posib M-KJIETOK, OJHAKO B COBOKYITHOCTH B COCTaBE€ KO-
JIOHKOBOPAJHBIX (PPAKTANIOB OHU SBISIOTCS (HOIITHKYI-ACCO-
LIUUPOBAHHBIM IUTEIUEM.
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SUMMARY

STRUCTURAL FORM OF THE FOLLICLE-ASSOCIAT-
ED EPITHELIUM OF PEYERS’ PATCHES OF THE AL-
BINO RATS’ SMALL INTESTINE

"Hryn V., 'Kostylenko Yu., 'Korchan N., 2Lavrenko D.

"Ukrainian Medical Stomatological Academy, Department of
Human Anatomy, Poltava, Ukraine, *Ukrainian 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.x0.0lmm 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.
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CTPYKTYPHBIE ®OPMbI ®OJIJIMKYJI-ACCOLIUU-
POBAHHOI'O SMMUTEJUS IMEMEPOBBIX BJSILIEK
TOHKOM KUIIKH BEJBIX KPbIC

Tpuns B.I., 'Kocruiaenko FO.I1., 'Kopuan H.A.,
2JIaBpenko JI.A.

Ykpaunckas meduyunckas cmomamonocuyeckas axkaoemus,
kaghedpa anamomuu uenosexa, *raghedpa Knunueckou anamo-
muu u onepamusHou xupypeuu, Ilonmasa, Ykpaura

Ienbo WccnenoBaHUs SBUIOCH ONpeeiIeHue CHelupHKN
MHKPOCKOIMYECKOTO CTPOCHMS KHIIEYHOTO SMUTENHs], ACCOIHU-
HUPOBAHHOTO C JUMMOUIHBIMU Y3€JIKaMU MEHepOBbIX OMsIIeK
TOHKOH KHIIKH OEIIBIX KPBIC.

HWccnenoanne nposeneno Ha 30 OesbIx Kppicax-caMIiax pe-
MPOIYKTUBHOTO Bo3pacta, Maccoit 200,0+20,0 rpamm. Marepu-
aNIOM JUTA M3YYEHHMS CIY)KWIIM Y4aCTKH TOHKOH KHIIKU C Teii-
epoBbIMH Onsiiikamu. ITox cBeToBBIM MHKpockorom «Konus»
W3y4YeHbI cepuitHbIe mapaduHOBbIe cpe3bl. MophoMeTpuueckne
XapaKTePUCTHKU TKAHEBBIX CTPYKTYP IMOJIYYAIH C HOMOIIBIO
ooObekT-mMukpomerpa Sigeta X 1 mm/100 Div.x0.01 mm.

Ilpn m3ydyeHnn cepuiiHBIX mapaUHOBBIX CPE30B OOHAPY-
JKeHa HEM3BECTHas IO ceil AeHb (popMa accolUalnH KUIley-
HOTO STUTENHS C TUMPOUTHBIMU Y3€IKaMH, KOTOpas Ha3BaHa
KOJIOHKOBOPSIHBIMH JIMM(O3MUTENNANBHBIMUA (ppaKTaIaMH.
Mex 1y HUMH OOHapYKEHbI IHPOKHUE MEKKICTOUHbIE IEITH,
KOTOPBIE pas3/elIIoT He TOJIbKO KaeM4aThle SJHTEPOLUTHI, HO U
PAacIIOIOKEHHBIE IO/l HUIMU CTOJIOMKH JTUMQOIUTAPHBIX dJIe-
MEHTOB.
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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.

Thilisi 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,
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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 CINI1, 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).

4 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,
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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 0f<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
inl6 (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



GEORGIAN MEDICAL NEWS

No 9 (294) 2019

A Lymphocyte Infiltration B Lympho-epithelial index

20 25

18

16 20

14 5

12

10 10

8

6 5

“h#hﬂ 1

2 0

0 Normal CIN1 CIN2 CIN3 Insitu CA  Invasive CA

Normal CINL cIN2 CIN3 Insitu CA  Invasive CA wiymoioentiisl ik 0.1 iymiEopriisksiiniec0 105
O Wl m2m3 m Lympho-epithelial index >0.5
C Lymphocyte Infiltration Lympho-epithelial index
0 1 2 3 <0.1 0.1-0.5 >0.5 Total N

Normal |50 30 20 15 20
CIN1 41,9 1935 11279 12,9 31
CIN2 37.5 29,1 25 66,7 20,8 125 24
CIN3 26,9 38,5 34,6 34,6 38,5 26,9 26
In situ CA 19 35,7 30,9 357 285 42
Invasive CA 27,7 34,2 40 25,7 40 34,2 35

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
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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. ymphocyte proliferation index high

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 CINIIL 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
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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.
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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
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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 CINIIL, 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 [S]. 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.

Thilisi State Medical University, Georgia

Microenvironment plays central role in the development of
cervical precancerous and cancerous lesions. Cervical intraepi-
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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.

PE3IOME

OCOBEHHOCTHU PACHPEJAEJEHUSI HUHTPADIIU-
TEJUAJIBHBIX JIUM®OLUTOB U MAKPO®AI'OB
B MUKPOCPEJE IIEMAKA MATKH B IPOILECCE
MPOIPECUA EE WHTPASIUTEJIUAJIBHOMW HE-
OIIJIA3UHN

Mamngxrananse K.T., Tesnopamsuau I.T,
Amuderamsuin T./Ux., Faveuninanze M. ., Bypkanze [.M.

Tounucckuil 20Cy0apCmMeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
I pysus

Mukpocpena Urpaet 3Ha4MMYIO POJib NPH MPEAOITYXOIEBbIX
MOPAKECHUSIX U B Tpoliecce 00pa3oBaHKs OIMyXOJIEBBIX 3a0oJie-
BaHUH. HTpasnuTennanpHas HeomIa3us IeHK MaTKH sSBIIsSeT-
Csl TIPEIOIYXOJIEBbIM TPOLIECCOM, KOTOPBIH B 3aBUCHMOCTH OT
CJIO)KHOCTH JICJTUTCS HA 3 CTEICHHU.

Lenbio MCCIIen0BaHMS IBUIIOCH U3YUEHHE 0COOCHHOCTEH pac-
Hpe/ieIeHHs] HHTPATUTEINAIbHBIX JTUMPOLUTOB U Makpodaros
IIPU UHTPASNUTEIINAIBHBIX HEOIIA3UAX IIEHKHA MaTKH pasjiny-
HOH CTeTeHH.

CTaHZ[apTHbIM UMMYHOTUCTOXUMHUYCCKUM METOAOM U3YUCHBI
MOJICKYJISIpHBIE Mapkepsl: JuMmdouuntapusiii mapkep CD103,
makpodaranbHbiii Mapkep CD68 u nponudepatuBHbIi Map-
kep Ki67. Kpome Toro msydeHo pacrpeaeiceHue JUMQOIUTOB
B CTaHAAPTHBIX IpeEraparax, OKpalC€HHbIX I'EMAaTOKCIMHOM H
J03UHOM.

Pe3y.]'ll>TaTbl UCCJICAOBAHUS BBIABUIIU, YTO MHTPASIIUTECIIN-
ajpHas Heomasus | cremeHu, KoTopasl MporpeccupoBaja B
MHTPA’NUTENNAIBHYI0 Heolutasuto 1l cTtenenu xapakrepuso-
BaJIaCh HU3KMMH IOKa3aTesIMH JIMMQPOUUTApHOH HHOUIB-
Tpauuu, JUMQO-3MHUTENHATBHOTO HHAEKCa W mpoiudepa-
THUBHOI'O MHJCKCa J'II/IM(l)OLlI/ITOB. AHaJOTHYHBIMU OKa3aJIiCh
PE3YJbTAThI U IPU UHTPADIUTCINAJIBHBIX HEOIJIa3UAX IT cTe-
IICHH, KOTOpBIE IMPOrPECCHPOBAIN B HMHTPAdIMUTEIHAIBHYIO
Heomnasuto 11l crenenu min xapuuHomy. B pesynbrare npo-
BEJICHHOTO HMCCJIEIOBAHUSI aBTOPbI PEKOMEH/YIOT OLIGHUBATh
U3MEHCHUS MUKPOCPEABI ITPU IMPEAOITYXOJIEBBIX MMOPAKEHUAX
e KN MAaTKHU C LEJIbI0 ONPEICICHUSI PUCKA UX IPOTPECHU.
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EPIGENETIC CHANGES - HISTONE 3 PHOSPHORYLATION —
EPITHELIAL OVARIAN TUMORS

Munjishvili V., Barabadze E., Muzashvili T., Gachechiladze M., Burkadze G.

Thilisi 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 10" and 28" residues. Phosphorylation of histone H3
attracted an interest since it was demonstrated to closely associ-
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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 1V), 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).

4 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: WTI
(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.
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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.
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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
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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.
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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.

Thilisi 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 10" and 28" 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, p5S3 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.

PE3IOME

OCOBEHHOCTH DJSIMUTIEHETHYECKUX W3MEHE-
HHUI — ®OCOOPUTIUPOBAHUE T'MCTOHA-3, B JITH-
TEJIMAJIBHBIX OITYXOJISIX AUYHUKA

MynxkumBuiau B.B., Bapa6éansze E.P., My3amsuiau T.3.,
Tlaveunnanze M./l., bBypkanze .M.

Tounucckuil 20cyO0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
[ py3us

MO)II/I(i)l/IKaLlI/Iﬂ T'MCTOHOB - OJIMH U3 BHJ0B SIIMI'CHCTUYCCKHUX
U3MEHEHHUH. ['HCTOHBI NOABEPIraroTCs pa3JIMYHbIM SIMUT'CHETHYC-
CKUM Mo (UKALIM, B TOM 4ynciie GochHOopHInpoBaHHIO CepH-
HOBBIX ocTarkoB. Antutena pHH3 crnennduyecku BbISBISIOT
0esloK rUCTOH-3 B ciiydae ero ¢ocdopunupoanus B 10 u 28
CCPHUHOBBIX OCTaTKax. TpaZlI/ILlI/IOHHO €ro UCIOJb3YIOT KaK Map-
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KEp KJ'[eTO'-[HOﬁ nponucbepauym W BBIIBJIIIOT KJICTKU B ITO3HUX
G2 u M ¢azax. Llenpro uccnenoBanus sIBUJIOCH ONMPECTICHNE
0COOeHHOCTH pactpeneicHus (GpochoIMPOBAaHHOTO THCTOHA-3
B DIIMTECIIMAJIBHBIX OITYXOJIAX sIMYHUKA U €r0 CBA3U C MapKepa-
mu ER, PR, Ki67, p53, BCL2 u WT1. U3yuensl mocromnepanu-
onuble Marepuansl 160 nmanuenros. [IpoBeneHo craHmapTHOE
MMMYHOTUCTOXUMHYECKOE HCCIICAOBaHHE C HCIHOJIb30BAaHUEM
mapkepoB: pocdo-ructon-3, ER, PR, Ki67, pS3, BCL2 u WTI.

Pesynbrarsl MccienoBaHus BBISIBUIM, 4TO dKcmpeccus poc-
(ho-rucTOHA-3 HAXOAMTCS B HEraTHBHOW aCCOIMAIINH C IKCITPEC-
cueii ER, PR peuentopos u BCL2, B 103UTUBHOM KOppessiLiuy ¢
Ki67 u mamuurem mytantHoro p53 (p<0.05). ®ocho-ructon-3
ormeuaercst U npu Ki67-HeraTuBHBIX CIydasiX U €ro coiaepika-
HHME YBEJIMYUBACTCS C POCTOM CTEHEHH 3JI0Ka4eCTBEHHOCTH.
PesynbTarsl HccnenoBanus Mokasai, 4To (ocgoIMpoOBaHHbIH
TUCTOH-3 HCIOJNB3YyeTCsl B KAaUeCTBE JOMOIHUTEIBHOIO MapKepa
orpesiesieHus TpoinepaTHBHOIO M 370KaYE€CTBEHHOTO MOTEH-
yaJia SIMUTCIINAJIbHbBIX onyxoneﬁ SIMYHUKA.
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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-

= [T
Fig. 1. Determination of biofilm formation ability with the help of light, fluorescent and scanning microscopy
(I — light microscope; Il — fluorescent and scanning microscope)

132

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
Miiller-Hinton broth and daily microorganisms culture excreted
from urine in children with pyelonephritis and incubated for
12-24 hours under +37°C. 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
(pH=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 100x10x1,5, using filters, providing exciting light
with the wave length not more than 490 nm and emission with
the wave length 520 nm).
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Results and their discussion. The study demonstrated that all stage. During the study of E. coli and Proteus spp. bacteria prepara-

isolates formed biofilms. Adhesion of planktonic bacteria forms tions with the use of scanning and light microscopy ordered bacte-
took place on the first stage, intracellular matrix formation occurred ria arrangement was seen in the form of separate structures or tiny
on the second stage and biofilm formation took place on the third clusters of bacterial cells united by matrix (Fig. 2, 3).
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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- by matrix with further biofilm formation (Fig. 4). Packed bio-
lates biofilms with the help of scanning microscopy it was films areas with cells clusters with good fluorescence were
stated that the adhesion of separate bacterial cells occurs found with the help of fluorescent microscopy (Fig. 5).

with further conglomerates formation which are surrounded
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Fig. 4. P. aeruginosa bacteria biofilms formation.; scanning
microscopy
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Fig. 5. Ability to P. aeruginosa bacteria biofilms formation;

ya

Fig. 6. K.pneumoniae bacteria biofilms formation, scanning and fluorescent microscopy
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Fig. 7. E. Faecalis bacteria biofilms formation, scanning and fluorescent microscopy

During daily K.pneumoniae isolates biofilms study by meth-
ods of scanning and fluorescent microscopy (Fig. 6) it was found
by that K.pneumoniae 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.
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SUMMARY

ABILITY TO FORM BIOFILMS BY PYELONEPHRITIS
CAUSATIVE AGENTS IN CHILDREN

"Mishyna M., 'Marchenko I., *Malanchuk S., "Makieieva N.,
"Mozgova Yu.

Kharkiv National Medical University, 'D.P. Grynyov Depart-
ment of Microbiology, Virology and Immunology, *Department
of Pediatrics N2; V.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 spp 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

© GMN

biofilms formation. Bacterial cells in the form of dense elon-
gated sticks were seen under the film. P. aeruginosa 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.pneumoniae isolates biofilms
study by methods of scanning and fluorescent microscopy
it was found that K.pneumoniae 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.

PE3IOME

CIIOCOBHOCTBb K OBPA3OBAHHIO BHUOIIJIEHOK
BO3BYIUTEJISAMHA MUEJOHE®PUTOB Y JETEN

"Mumuna M.M., 'Mapuenxo U.A., *Mananuyk C.I.,
*Makeesa H.H., 'Mosrosas 10.A.

Xapvrosckuil HaAYUOHANbHLIN MEOUYUHCKULL YHUB8epCUumemn,
'kapedpa mukpobuonro2uu, UPYCONO2UU U UMMYHOLOSUU UM.
JLI1. Ipunesa; *ragpedpa neouampuu Ne2, 3 Xapvrosckuil nayu-
oHanwbuwlll yHugepcumem um. B.H. Kapasuna, kagedpa xaunu-
YeCKOU UMMYHOLO2UU U aliiepeonocuu, Ykpauna

Crarbsl TIOCBAIIEHA HCCIICIOBAHUIO Ipolecca (GpopMUpoBa-
HHsl OMOIUIEHOK OCHOBHBIMH BO30OYIMTEISIMH MHEIOHE(PPUTOB
y ZeTel in vitro ¢ HCIOJIb30BaHUEM METOIOB CBETOBOM, JIIO-
MHHECLICHTHOI U cKaHupylouel Mukpockonuu. B pesynbrare
MICCJICIOBAHUS YCTAHOBJIICHO, YTO BCE M3OJIATHI 00pa30BBIBAIN
OMOIICHKH.

BbIsiBIIGHO yrOpsJOueHHOE PacIoiioKeHue U3oisiToB E. coli
u Proteus spp. B BUJE OTICIBHBIX CTPYKTYp MM HEOOIBIIOTO
CKOILICHHsI OaKTepHalbHBIX KJIETOK, OOBEAMHEHHBIX MAaTpPHK-
COM. YCTaHOBIJIGHO, YTO aAre3usi OTICIbHBIX OaKTepHaIbHBIX
KJICTOK P. aeruginosa npoucxoauT ¢ GopMHUPOBAHHEM KOHIJIO-
MepaToB, OKPYKEHHBIX MaTPHUKCOM C IOCIIEAYIOmNM 00pa3oBa-
HHEM OHOIUICHKHU.

BbISBIE€HO, YTO CyTOYHbIC OHOIUICHKH H30IATOB P
aeruginosa UMEIOT TUIOTHYIO CTPYKTYPY B BUJIE rejist, OMOIICH-
ku K.pneumoniae NOKPHITHI INIOTHBIM MaTPUKCOM U IIPOHU3AHBI
MHOKECTBEHHBIMH KaHAJaMH B BHJE OTBEPCTHUil, M30JLITHI E.

faecalis IOTHO yIIaKOBaHbI U 00bEANHEHBI MEXKIJICTOUHBIM Ma-

TPUKCOM, I10/1 KOTOPBIM BHIHBI OAKTEPUH MIAPOBUIHOI (HOPMBI.

Takum o0pa3oM, Ha IOBEPXHOCTH KOHIJIOMEPATOB, COCTOS-
IUX U3 OaKTepUAIBHBIX KIETOK, QOPMHUPYIOTCSI OMOIIICHKH,
IpupoJa KOTOPBIX 3aBUCUT OT BuJa Oaxtepuil. ®opmuposa-
HHEM OHOIIJICHOK O0BSCHSIIOTCS 0COOCHHOCTH TEUCHUS U BO3-
HUKHOBEHUSI XPOHUYECKOIl (hOPMBI M PELUANBOB MHUEIOHE]-
puTa 'y JeTei.
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JTAHAMUKA U3MEHEHUH YJIBTPACTPYKTYPBI MAKPODATOIIUTOB
PAHEBOI'O KAHAJIA IIOCJIE OTHECTPEJIBHOI'O PAHEHUS

"Muxaiinycos P.H., *Heroayiiko B.B., *Hes3opos B.II., *HeB3opoBa O.®., lenuciok T.A.

! Xapbrosckas MeOUYUHCKAs akademus ROCIeOUNIOMHO20 0DOPA308aAHUsL;
’Boenno-meduyunckuti kaunuueckutl yenmp Ceseproeo pecuona Munucmepcmea 060ponsl YKpaumoi,
STocydapcmeennoe yupedsicoenue « Mnemumym obweti u HeomaodxcHou xupypeuu um. B.T. 3aiiyesar, Ykpauna

HecMoTpst Ha CTpEeMHUTENbHOE pPAa3BUTHE COBPEMEHHBIX
CPEJICTB MOPaXKEHHsI BO BPEMsl JIOKAIbHBIX BOCHHBIX KOH(IIHK-
TOB, MUPOTBOPYECKHUX MHUCCHIl M BOCHHBIX Olepanuii, Hanbob-
miee KOJMYECTBO MOBPEXKAECHUH HAHOCHUTCS OTHECTPEIbHBIM
opyxuem [4,17,19].

B cTpykType OrHecTpenbHBIX PAaHEHHMH, IOJYYEHHBIX BO
BpEMsI BOOPY)KCHHBIX KOH(IUKTOB, MPEBAIUPYIOT TPaBMbI KO-
HEYHOCTEH ¢ MOBPEKAEHUEM KocTell U Miarkux Tkaxe. [lo pe-
3yJbTaTaM aHajMu3a CIy4aeB PaHEHHWH aMEepPHKAHCKUX BOECHHO-
CITy’KallluX BO BpeMsl BTOPOH MUPOBOI, BLETHAMCKOM, HPAKCKOH
BOWHBI, JI0JI NPOHUKAIOLUIUX PAHEHUH KOHEYHOCTEH cocTaBis-
et ot 50% no 70%, cpeau HUX TOJIBKO y TPETH MOCTPAIABIINX
ObuTH MyJeBble paneHus [2,5,13].

ITo nanubm J.J. Doucet u coasr. [8], 6oeBast TpaBMa, B OTJIH-
YHe OT MPayK/IaHCKOH, B O0JbIIMHCTBE city4aes (63,3%) moBpeix-
JlaeT HIDKHUE KOHEYHOCTH, B OCHOBHOM, B pe3yJIbTaTe B3pbIBOB,
B 16,3% - OT BBICOKOCKOPOCTHBIX OTHECTPENbHBIX PAHCHUH.

HecMoTpst Ha MHOTOBEKOBYIO HCTOPHIO INPHMEHEHHUS Or-
HECTPEJIbHOTO OpYKUsl, yIIyOleHHe AaHHBIX IaToreHesa or-
HECTPEJIbHbIX paH M MHOXECTBA MPEUIOKEHHBIX METOIUK
okazaHusi MeauuuHcKor oMoty [10,11,16,18], Borpockr amu-
TENBbHOCTH BOCCTAHOBIICHUS MATKUX TKaHEH [10ciie OTHECTpPeb-
HBIX OCKOJIOUHBIX PaHEHHUH 10 ceil JeHpb He u3ydeHs! [1,15].

HenocrarouHo n3y4yeH BONPOC AIUTEIBHOCTH M3MEHEHUH U
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MOJIHOIIGHHOCTH BOCCTAHOBIJICHHSI MakpogaraabHOW CHCTEMBI
pyOLIOBBIX TKaHEH MOCjie OrHECTPEIbHBIX OCKOJIOYHBIX paHe-
HUi. OTHUM U3 METOAOB, NMO3BOJIAIOLIUX OLIEHUTh BOCCTAHOB-
neHue GpyHKIIMOHUPOBAHUS U CTPYKTYPBI TKaHel Ha CyOKJIeTou-
HOM YpPOBHE SIBIISIeTCS 3JI€KTPOHHAs MUKpockomus [3,6,14].
Llens uccenoBaHus - ONpeaeIUTs 0COOCHHOCTHU TepecTpoii-
K CyOMHUKPOCKOIMHMYECKOH apXMTEKTOHHKM Makpodarorutos
CKEJIETHBIX MBIIII, AWHAMHUKY TpaHC(HOpMAIMid OpraHemt H
BHYTPHKJIETOUHBIX MEMOpaH B pa3nuHbIe CPOKH TOCIE MOJe-
JMPOBAHHOTO OTHECTPETLHOTO OCKOTIOYHOTO PAHEHUS.
Marepuan u MeToasbl. {715 peanu3anuy NOCTaBICHHON 1eIn
HCCIIEIOBAHUS UCIIOIBb30BaHbl 26 1a00paTOPHBIX KHUBOTHBIX
— IUIEMEHHBIX KPOJNMKOB mopoasl «lImHmmumnna», ¢ maccoit
tena 2200-3000 rp. CpenHsis macca >KMBOTHBIX COCTaBHIIA
2620+120 rp. 3a 20 MUHYT 70 Hayaja 3KCIEPHUMEHTOB IIPOBO-
I 00e300mMBaHue J1a00PATOPHBIX JKHUBOTHBIX IperapaTtoM
HanOyduH B 103e 0,3 MI/Kr Macchl Tej1a )KUBOTHOTO, BHY TPUMBI-
n1e4Ho. JIabopaTopHbIM >KHBOTHBIM HAHOCUIIM OTHECTPEIbHOE
panenue B obnactu Mbil Oeapa n3 mucrtonera «Dopt-12» ka-
a16p 9 MM, C YCHIICHHBIM ITaTPOHOM, 3apsKEHHBIM 00pe3aHHbI-
mu (0e3 nuisanku) metamnueckumu mrypynamu CMK 3,5x9,5
(«camopes») maccoii 0,9-1,1 rp ¢ qucranuuu 3,0 M. HauanbHas
CKOpOCTb OCKOJKa coctaBuia 305 m/cex. MonenupoBaHue or-
HECTPEJIbHBIX OCKOJIOYHBIX PaHEHUl TPOBOIMIOCH B CepTHH-
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[UPOBAHHOM CTPEJIKOBOM THPE C COOIIOICHHEM TpeOOBaHUit
Oe3omacHocTH. Bee orHecTpenbHble paHEHHs! ObLIHM CIICTIBIMH,
OCKOJIKHA OCTaBaJIMCh B MAI'KUX TKaHAX XUBOTHBIX, paHbl 3aKH-
BaJIM C OCKOJIKAMH. KpOHI/IKH BBIBOAWJIMCH U3 DKCIICPUMEHTA HA
30 u 60 cyTku 1ociyie HaHECEHUs] paHEHHH.

MetoznoM ciry4aiiHbIX YHCEIT KPOIUKU ObLIM paHIOMU3UPOBa-
HBbI Ha CJICAYIOIIUE I'PYIIIIbL:

[ rpynna (koHTposbHAs) — 6 MHTAKTHBIX KPOJIEH, KOTOPBIM OT-
HECTPECIIbHBIC PAHCHW A HE HAHOCUJIUCH, U3 DOKCIICPUMEHTA BbIBO-
Juiich 1o 3 kposist Ha 30 u 60 cyTku, MaTepuall U3 MbILIIbI Oe-
Jipa 3abupanu Ui KOHTPOJIS KauecTBa MOATOTOBKH IIperapaToB
JUTS QJIEKTPOHHOIM MHKPOCKOITUH.

II rpynna — 10 xposnei, KOTOPbIM paHEHUS HAHOCHJIUCH I10
OIMKMCAHHOMN BBIIIIE MCTOJAHKE, ) KWBOTHBIC BBIBOAUIINCH U3 3KCIIC-
pumenTa Ha 30 CyTKM IOCJIE€ OTHECTPEIBHOTO PAaHEHUSL.

III rpynmna — 10 xposneil, paHeHUs KOTOPbIM HAaHOCHJIUChH TakK-
JK€ 110 OITMCAHHOM BBIIIE MCTOJHMKE, )KUBOTHBIC BBIBOAWJINCH U3
JKCIepUMeHTa Ha 60 CyTKHU I1OCIIC OTHECTPEILHOIO PAHEHHUSI.

JlaGopaTopHBIX KUBOTHBIX COIEPKald B BUBApUU XapbKOB-
CKOM METMIIMHCKOM aKaJeMUH MOCIEIUIIOMHOTO 00pa3oBaHHs
B OAMHAKOBBLIX CTaHAAPTU3UPOBAHHBIX YCIIOBUAX C UCIIOJIB30Ba-
HHEM €CTECTBEHHOI'O CBETOBOTO PEKMMA M CTAHIAAPTHOM THETHI,
IpHY CBOOOIHOM JOCTYIE K BOJE U IHILE, COINIACHO MEXIyHa-
poxHbIM npaBuiaM «PyKOBOACTBA MO yXOIy U HCHOJIB30BaHUIO
11a00paTOPHBIX KUBOTHBIXY [12]. DKcriepuMeHTaIbHbIE PabOThI
MPOBOJIMIIMCH COIVIACHO €BPONEHCKUM TpeboBaHUSIM oOparie-
HUS C )KUBOTHBIMU [7,9].

[TpoTOKOJIBI HCCIICOBAHUI C HCIIOJIb30BaHHEM J1abopaTop-
HBIX JKHBOTHBIX OZOOPEHBI JIOKAJIBHOM 3THYECKON KOMHUCCHEH
Boenno—menununckoro knuHudeckoro llentpa CeepHoro
pervona (mosouTeNbHOE perreHre Kommuccun mo Bompocam
atuku Ne3/2 ot 12.03.2015 . «O mpoBeieHUH HCCIIEOBAHUIMA
OTHECTPEIIbHBIX paHeHI/Iﬁ MSTKHX TKaHEH C HMCIOJb30BAaHUEM
J1a00PaTOPHBIX KUBOTHBIXY ).

Kycouku pyO1oBoii TkaHH, 3a0paHHbBIC M3 PAHEBOrO KaHaa,
UCCEKaINU Ul 3JIEKTPOHHO-MUKPOCKOIIMYECKOTO HCCIIe0Ba-
HUSI, TTOMEINAIN ISl TIPEBapUTEabHON (ukcarmu B 2,5% 3a-
Oy(epeHHbIi pacTBOp IIIOTApPOBOrO ajbAernaa Ha 5-6 4acoB
npu temneparype 4°C. ITociie OKOHYaHHUS MPEABAPUTEIBHON
(uKcanuy KyCOYKH TKaHHU NPOMbIBaIN B OypepHOM pacTBope
u nepeHocuiu B 1% 3a0ydepeHHblil pacTBOpP YETHIPEXOKUCH
ocMmus Ha 2-3 yaca npu temneparype 4°C. Tkanp 00e3BoXHU-
BaJIM B CIIMPTaxX BO3pacTalolleil KOHLEHTPALMH U aleToHe,
IPONUTHIBAIM CMECBHIO 3MOKCHIHBIX CMOJ (3I0-apajiuT) U
3aKJIl04aId B OJIOKHM 1Mo oOenpuHsaTod meroauke. [lonnme-
pu3amyio 6JI0KOB MPOBOAMIM B TEPMOCTATE NP TEMIIepaType
60°C B TeueHue ABYX CYTOK.

W3 mnonyueHHsix OnokoB Ha ymsrpamukporome YMTII-4
(Cymckuii 3aBOZ AJIEKTPOHHBIX MUKPOCKOIIOB, YKpauHa) U3ro-
TaBJIMBAIN YIBTPATOHKHE CPE3bl, KOTOPbIE IOCIe KOHTPACTH-
PpoBaHUA UTPATOM CBUHIA U3Yy4daJin ITOA SJICKTPOHHBIM MUKPO-
ckorioM OM-125 (Cymckuii 3aBOJ 3JIEKTPOHHBIX MUKPOCKOIIOB,
YKpanHa) Ipy yCKOpSIOIEM HanpspkeHun 75 kB.

KonTposiem KauecTBa THCTONIOTHUYCCKO 00pabOTKU TKaHU CITy-
KNI 6I/IOl'lTaT]>I MHTAKTHBIX JKCHEPUMCHTAJIBHBIX »KHWBOTHBIX.
DJIEKTPOHHOE MUKPOCKOIIMYECKOE HCCIECA0BAHUE YIBTPACTPYK-
TypHOﬁ OopraHu3alii MUOCUMILUIACTOB CKEJICTHBIX MBI MHTAKT-
HBIX OKCIIEPUMEHTAJIBHBIX J»XHWBOTHBIX II0Ka3aJi0 aJACKBATHOCTb
TUCTOJIOTUYCCKOM  00paboTKu TKaHel. CyOMHKPOCKOIUYECKUE
CTPYKTYpbl MHOCHMIUIACTOB COOTBETCTBOBAJIN COBPEMEHHBIM
npescTaBieHusiM. MeMOpaHbl, KOTOpbIe 00Pa30BBIBATIA OpraHe-
JIbI MMEJTH YETKYIO KOHTYPUPOBAHHYIO CTPYKTYpY, CBOHCTBEHHYIO
aJIeMEHTapHOI MeMOpaHe, 6e3 04aroB AECTPYKIHH.
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PesyabTarsl u ux o6cy:xaenne. Ha Tpuamnarsie cyTku mocie
OTHECTPENHHOTO paHEHHUS B pyOIIOBOH TKaHH, OKPY KaroIIeH pa-
HEBOW KaHaJl, B CKEJIETHBIX MBIIIIAX 00HAPYKUBAINCH MaKpO-
(haronuTHI, CYOMHKPOCKONIMYECKAs apXHUTEKTOHMKA KOTOPBIX
OTIIMYAJIACh MOMUMOP(HH3MOM.

B wmakpodaromurax YacTHYHO BH3YyaJH3HPOBAIHCH XO-
pOIIO pa3BUTHIC OPTAHEIIBI, COOTBETCTBYIONIHE THINYHOM
YABTPACTPYKTYPHOH OpPraHM3aIliH 3THX KIETOK. Snapa nme-
JM HeTIPaBHIIBHYIO (hopMy, MaTpHUKC sApa COAepsKan KOH/IeH-
CHPOBAHHBIH XPOMAaTHH, KOTOPHIH B BHAE OCMHO(DHIBHBIX
TIBI00K JIOKANIHM30BAJICA Ha sAEpHON MeMOpane. [paHymsl
JIEKOH/ICHCHPOBAHHOTO XPOMAaTHHA M PUOOCOMEI PACCEsTHBI B
HEHTpaJlbHON 00JacTH Marpukca sapa. SlnepHas memOpana
YeTKO KOHTypUPOBaHa, 6€3 09aroB pa3pyIlIeHNs U pa3phIXie-
uus. Habmiomatorcst rmyOokne MHBarWHAIMM SIIEPHOH MeM-
Opanbl. O9arn JecTPyKINH KapHOJIeMMBI U JIOKAaIbHBIE pac-
MIMPEHNs] TMEePUHYKJIEAPHBIX MPOCTPAHCTB OTCYTCTBOBAIM.
I'panynspHbIil 3HIOMIA3MATUUECKUNA PETUKYIYM MpPE/CTaB-
JIeH yMEPEHHO PACHINPEHHBIMU IUCTEPHAMH, 3aTI0THEHHBIMH
BEIIECTBOM HU3KOH JIEKTPOHHOHU TIoTHOCTH. Ha MemOpanax
TPaHYISIPHOTO HIOMIA3MATHUECKOTO PETHKYIyMa BBISBIS-
I0TCS MHOTOYHCIICHHBIE puO0ocoMBI. B miuTommasme Mmakpoda-
TOI[UTOB NPHUCYTCTBYIOT MHOTOYNCICHHBIE CKOIUICHUSI pHOO-
coM u monucoM (puc. 1a).

Menkne MHUTOXOHJIPHUH C HEOOIBIINM KOITHYECTBOM YKOPO-
YEHHBIX ¥ Pa3pPBIXIEHHBIX KPUCT COAEPIKAT MEJIKO IPaHyIIPHBIH
MaTpUKC CpelHeN S3JIeKTPOHHOM mMiuoTHOCTU. [lnmacTuHYarkli
IIUTOIIA3MaTHIECKAIl KOMITIEKC [ONbIKM yMEpPeHHO THIep-
Tpo(HUpPOBaH, €ro IIagKue MeMOpaHbl, COOpaHHBIC B MAKETHI,
MapauielbHO OPHEHTHPOBAHBI; MAKETHI MeMOpaH IIacTHHYA-
TOTO IUTOILIA3MAaTHUECKOTO KOMITIEKCa [ONBbKH OKpPYKEHBI
OONBIIMM KOJTMYECTBOM MENKHX BE3WKyd. B murommasme ma-
KpO(arouToB pacroaaraloTcsi IepBUYHBIC TH30COMBI U BKITIO-
4YeHUs (paroUTHPOBAHHOTO MaTepHaia, Mo BCEH BEpPOATHOCTH,
JUIONPOTEUAHOW Tpupons! (puc. 16). Llurorurazmarudeckas
MeMOpaHa Makpo(aroToB UMeeT THIHIHYIO [UIS 3TUX KIIETOK
CTPYKTYpY, MPUCYIIYIO IeMEHTapHOH MeMOpaHe M He Comep-
JKHUT Y9aCTKOB, TIOJJBEPKEHHBIX JTH3HUCY.

B muTomnnasme OTebHBIX MAKPO(ATOIUTOB M3 PAHEBOTO Ka-
Hana OenpeHHoi Mpibl Ha 30 CyTKH TOCIE OTHECTPENbHOTO
paHeHUs] 0OHAPYKUBAINCH MaKpO(MaromUTHI, YIBTPACTPYKTyp-
Has OPTaHU3alHs KOTOPBIX COXPAHSIA JECTPyKTUBHBIC W JNC-
Tpoduueckue HapymeHus opranemn (puc.ls). Sapa maxpoda-
TOIINTOB MMEIOT HETPAaBIIBHYIO (GOPMY M COAEpKaT OONbIIOE
KOJINYECTBO KOHACHCHPOBAHHOTO XPOMATHHA, TIBIOKH KOTOPOTO
pacronaraiorcs Kak 1o nepudepun sapa, Tak U B IPYTHX OT-
Jenax MaTpukca. LlenTpanbHas o0macTh MaTpHKca siipa NMeeT
HH3KYIO 2JIeKTPOHHYIO IUIOTHOCTH M 3allONHEHA OOIBIINM KO-
JIUYEeCTBOM TPaHyl AEKOHJICHCHPOBAHHOTO XpoMmaruHa. B mm-
TOIUTa3Me OOHAPY)KUBAIOTCS HAOYXIINE MHUTOXOHJPHU C JJIEK-
TPOHHO-TIPO3PAIHBIM MATPHUKCOM, pa3pyHICHHBIMH KPHCTAMH
U OYaraMu JAECTPYKIMH HapyKHBIX MeMOpaH. I'paHymspHbIH
SH/IOTUTIA3MaTHUECKUH PETHUKYIyM MpeACTaBiIeH OONBIINM KO-
JTMYIECTBOM MENKUX JIEKTPOHHO-TIPO3PAIHBIX IHCcTepH. Kpome
TOTO, B ITUTOIIA3Me MIPUCYTCTBYIOT KPYIHBIE ayTO(aroCOMEL.

B mpemaparax BCTpedaroTcsi Makpo(haronuThl, 3ar0THEHHBIE
CKOTIJIEHHUSIMH BKITFOUE€HHH JTUTTHA0B ¥ OCMUODHIBHOTO (haroiu-
THPOBAHHOTO BemiecTna (puc. 1r).

CyOMHKpOCKOIIMYECKasi OpraHu3alls OpraHeiul Makpoda-
TOIINTOB M3 PyOIIOBOM TKAaHM PAaHEBOTO KaHAla B CKEIETHBIX
MBIIIIax Ha 60 CyTKH TOCIIE OTHECTPENBFHOTO PAHEHHS CONep-
JKUT 2JIEMEHTHI KaK AUCTPOPHUIECKUX, TaK U JIECTPYKTUBHBIX
HapyIIeHUH.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMNZIKL M 5SJIRNGN6M LOSLRI6N

nocie 02HecmpenbHo2o panenus. Konmpacmuposano yumpamom ceunya: a - pacuiupenue yucmept epanyiapHo2o sHOONIAMAmu-
ueckozo pemuxyryma, X45000, 6 - emopuunbvle auzocomvl u pazoyumuposannvlii mamepuan ¢ yumoniasme, X61000, ¢ - nabyxanue
MUMOXOHOPULL U 04a208dst OecmpyKyust Hapyichvix membpar, X50000, & - ckonienus 0cMUOPUILHOZ0 Pa2oYUMUPOBAHHO20 Mame-
puana é yumonnasme, X46000

A TORA Y :
Puc. 2. Yiempacmpyxkmypa makpogazoyumos uz pyoyosoi mkanu, OKpyscaroujell panesoli Kanal 6 CKeLemHbIX MbIUYAX,
60 cymku nocie oeHecmpenvho2o panenus. Konmpacmuposano yumpamom ceuHya: a - KOHOeHCUposanuwlil xpomamu sopa, X42000,
6 - paspyuiennvie mumoxonopuu 6 yumoniasme, X66000, 6 - smopuunvle auzocomvr 8 yumonaazme, X72000
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3HayMTeIbHAs YaCTh MAakpo(arolUTOB OTIMYACTCS 3ally-
CTeBaHHWEM LMTOIUIa3Mbl. B mepuHykiieapHol 001acTh IUTO-
IU1a3Mbl NPAKTHYECKU OTCYTCTBYIOT OpraHeiuibl. JTa 001acTh
LUTOIIa3Mbl UMECT 3J'[e](TpOHHO—l'[pO3pa'—leIl>’I BHJ U 3aII0JIHC-
Ha HEOOJBIINM KOJMYECTBOM MOJMUCOM U pudbocom. Slapa ma-
Kpo(arolyToB COXPAHIIOT HempaBWiIbHYIO (opmy. SnepHas
MeMOpaHa O4aroBO pas3phIXJICHa W MecTaMH paspyuieHa. Ha-
OJIIOAIOTCSI MHOTOYHCIICHHBIE MHBarMHALMKM OOOJOYKH spa.
[lepunykieapHble IPOCTPAHCTBA HE PACLIMPEHbI U 3aIIOJTHEHBI
BEILIECTBOM OYCHb HHU3KOH 3JIEKTPOHHOW IUIOTHOCTH. [TIBIOKH
KOH/JICHCHPOBAHHOTO XPOMAaTHHA sJpa KOHIEHTPHPYIOTCS Kak
Ha siiepHOi MemOpaHe, Tak 1 AU Qy3HO paccesHbl 0 MaTPUK-
cy sapa. LlenTpanbHas 061acTh MaTpuKca sapa UMeeT HU3KYIO
IEKTPOHHYIO IUIOTHOCTH (puUc. 2a).

LlucTepHBI rpaHyISIPHOTO SHAOIIIA3MATHYECKOTO PETHKYIIyMa
CHJIBHO PACLIMPEHbI U AIEKTPOHHO-NPO3padHbl. MUTOXOHIPUU
UMEIOT pa3yInuHble pa3Mepbl U GOPMY, MAaTPUKC UX BapbUPYeT
B 3aBUCHMOCTH OT IUIOTHOCTU. KpuCThI MUTOXOHIpUIL 1e30pra-
HU30BaHbI U YKOPOUEHBI. Y 3HAYUTEIBbHON YaCTU MUTOXOHIPUH
HaOJIIOIAI0TCSl 04aroBO-pa3pyIIeHHbIC HAPY)KHbIE MEMOpaHbI 1
KpHUCTHI (puc. 20).

B mpemnaparax BCTpe4aroTCsl OTACIbHBIC MaKpO(harouuThl, B
[IUTOIIa3Me KOTOPBIX OOHAPYy)KUBAIOTCS KPYIHBIC BTOPHYHBIC
JIN30COMBI (pHUC.2B).

3axiroueHue. Ha Tpuanarsie cyTKH 1MOCJIE OTHECTPEIIBHOTO
paHeHus1 OEAPEHHOM MBIIIIBI [IPU AIEKTPOHHO-MUKPOCKOIIH-
YECKOM HCCIICIOBAaHUM OpraHeil Makpo(aroluToB, B3STHIX
u3 obyacty pyOLOBOH TKaHW PAHEBOrO KaHAaJa, BBISBICHBI I10-
nuMoOp(QHBIE U3MEHEHHs YIbTPACTPYKTYPHOH apXHUTEKTOHHKH
opratem1. bojploe KoJIM4ecTBO MaKpo(aromuToB HAXOAUTCS
B COCTOSHUM BBICOKOH (DyHKIIMOHAJIBHOW aKTUBHOCTH, O UEM
CBUJIETENILCTBYET XOPOIIO PAa3BUTHIN I'paHYJSAPHBIN 3HIOILIA3-
MaTHYECKUI PEeTHKYJIyM, Ha MeMOpaHax KOTOPOro OOHapy»XH-
BAIOTCSI MHOTOYHCIICHHBIE PUOOCOMBI M THIEPTPOGUPOBAHHBIH
IUIACTUHYATBIA [IUTOIIa3MaTHYECKUil KoMIUIeKC [ OMbaIKH.

B npemnaparax BcTpedaeTcss HeOOJbIIOE KOIUYECTBO MAKPO-
d)aFOLlI/ITOB, coeprKaliMX OpraHeiljibl, ¢ BBIPAXKCHHBIMHU JUC-
TPOPHUIESCKUMU U IECTPYKTHBHBIMH 04aTrOBBIMH Pa3pyILICHHSIMH
MeMOpaH sapa, MUTOXOHAPUHA M TPaHYJISPHOrO 3HIAOMIIa3Ma-
THYCCKOI'0 PETUKYIyMa, YTO CBUIACTCIILCTBYCT 00 aKTHBHOM
TEUEHHHU KaTa0OIMYECKHX IpOLECCOB, BBI3BAHHLIX HAJIUMYUEM
B PAaHEBOM KaHaJe TOKCHYECKHX KOMIIOHEHTOB, Pa3pyILeHHBIX
MHUOCHMIIIACTOB U BO3MOXXHBIM BHECCCHHEM B paHeBOﬁ KaHall
MOHOB TSDKENBIX METAJUIOB M3 IOPAXAIOLIEro 3JIeMEHTa, 4YTO
KOCBEHHO IIOATBEPIKAACTCA IPUCYTCTBUEM B LUTOIJIa3ME BTO-
PHUYHBIX JIN30COM, BKIIIOUSHHUH JIMIKI0B U OOJIBIIOTO uucia da-
TOLMTUPOBAHHOM CYOCTaHIINY.

DJEeKTPOHHO-MUKPOCKOIIUYECKOE  MCCIICAOBAHUE  YJIbTpa-
CTPYKTYpHOH OpraHu3aliy OpraHeil Makpo(paroluToB H3
paHEBOro KaHajla Ha LIECTUAECATBIC CYTKHU II0CIIEe OTHECTPEb-
HOI'0 paHC€HUs BbIABUJIO aHAJIOTMYHBIC HAPYLICHUs, UMEIOLINE
MecTO B mpensLaynieM HaOmromeHnu. HeoOXomuMo oTMETHTH
BO3pACTaHHE KOJIMYECTBA MaKpo(aroluToB, COACPIKAIIUX Jie-
CTPYKLIMU MeMOpaH OpraHesul, CBUICTEIbCTBYIOIICE O BO3pac-
TaHWUX YPOBHS aKTUBHOCTH KaTa0OINYECKUX BHYTPHUKIICTOYHBIX
IPOLIECCOB, KOTOPbIE, M0 BCEH BEPOSTHOCTH, CBSI3aHbI C IPO-
IPECCHBHBIM Pa3BUTHEM MHUTOXOHAPHAIBHOH AUCHYHKIHUA H
YpE3MEPHBIM HAKOIUICHUEM B ILUTOIIA3ME MaKpO(baFOLlI/ITOB
(aronUTHPOBaHHOTO BEIECTBA.

Bhicokast akTHBHOCTh Makpo(arouToB, Ha Hall B3MJIsI, 00-
YCJIOBJIEHA BSUIO TEKYIIHMMH IIpolleccaMH YTHIM3ALUK pas3py-
MICHHBIX YJBTPACTPYKTYPHBIX KOMIIOHEHTOB MHOCHUMILIACTOB.
He uckiroueHa ¥ BO3MOXKHOCTh TOKCHYECKOTO BIIMSHHSI HOHOB
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TSDKENBIX METaJIOB M3 IOPAKAIOLIEro 2JIEMEHTa, YTO MOJ-
TBEPIXKAACTCSl MPUCYTCTBHEM B IIperaparax Makpo(aroluTos,
[IMTOIJIa3Ma KOTOPBIX 3allOjHEHa OOJIBIIMM KOJINYECTBOM (a-
rOUUTUPOBAHHOIO Marepuaja u OpraHejll, NOABEPKECHHbIX A€~
CTPYKTUBHBIM H3MEHCHMSAM. BBIIIEH3I0KEHHOE YKa3blBaeT Ha
BBICOKHUH YPOBEHb KaTabOMUUECKUX PEAKIH.

BrisiBlieHHBIE M3MEHEHUS YIIBTPACTPYKTYpPHOI OpraHu3aluH
oprasesuT MakpodaromruToB MOKa3ain, 4TO B 00IaCTH PAHEBOTO
KaHaJla COXPAHSETCs BBICOKAs aKTUBHOCTh Makpo(arounuToB,
CBsA3aHHas C BSAJIO TECKYLIHUM BOCIHAJIMTEIIBHBIM ITPOLICCCOM.

BeiBoabl. 1. D1eKTPOHHO-MUKPOCKOIIMYECKOE UCCIIEA0BAHNE
opraHeiul Makpo(arouuTos, 3a0paHHBIX U3 oOiacTH pyoOLo-
BOIf TKaHM PaHEBOr0 KaHaJa Ha TPUALATBHIC CYTKU IOCIE OrHe-
CTPEIBHOTO paHEHHUS OeIPEHHON MBIIIIIbI, BBISIBHIIO OJIUMOP)-
HbIC U3MEHEHUS UX YJIBTPACTPYKTYPHON apXUTEKTOHUKH.

2. BosnbIioe KOIMUYECTBO MaKpO(harouToB HAXOAMIOCh B CO-
CTOSIHMU BBICOKOH (DYHKIIMOHAIBHOW aKTUBHOCTH, O U4€M CBH-
JICTEIbCTBYET XOPOIIO Pa3BUTHINA IpaHy SPHBII SHAOMIIa3MaTH-
YECKHUI PeTHKYIIyM, HAa MeMOpaHax KOTOPOro 0OHapyKHBAJIUCh
MHOTOYHCIICHHBIE PUOOCOMBI, a TaKXKe THIIePTPOPUPOBAHHBIN
IUIACTUHYATBINA [IUTOIUIA3MATHUECKUIl KOMILIEKC [ 0MIbIKH.

3. BeIpaxxeHHbIe TUCTPODUUECKHE U JECTPYKTHBHBIC H3Me-
HEHUS OpraHeul ¢ O4aroBbIMU pa3pyLICHUSAMU MeM6paH Aanapa,
MHTOXOHJIPUI U I'PaHyJISIPHOTO 3HIOIUIA3MATHUECKOTO PETHKY-
JyMa B Iperaparax 0OHapyKUBaJINUCh PEIKO.

4. VIHTEeHCUBHOCTb KaTabOIMYECKUX IIPOLIECCOB 00yCIOBICHA
HaJMYHEeM B PAHEBOM KaHaJjle TOKCHYECKUX KOMIIOHEHTOB, pa3-
PYUWEHHBIX MUOCHUMIIIIACTOB, & TAKKE BO3MOXXHBIM BHECEHUEM
B PaHEBOH KaHaJI MOHOB TSDKEJIBIX METAJUIOB M3 ITOPaXKAIOIIEro
3JIEMEHTA.

5. Ha mectunecsarsle CyTKH IOCJIE OTHECTPEIBHOIO paHe-
HHS BBICOKasi aKTHBHOCTh MaKkpodaroutoB o0ycIoBiIeHa BsUIO
TEKYLIUMHU TIIpoLeccaMu YTHIMU3alUN Pa3pylICHHbIX YJIbTpa-
CTPYKTYPHBIX KOMIIOHEHTOB MUOCUMILIACTOB U MOHOB TSKEIBIX
METaJUIOB U3 MMOPAXKAIOILET0 IEMEHTa U BSUIO TEKYIIHM BOCIIa-
JIMTEJIbHBIM IIPOLIECCOM.
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SUMMARY

DYNAMICS OF CHANGES IN THE MACROSTRUC-
TURE OF MACROPHAGE CELLS OF THE WOUND
CHANNEL AFTER A GUNSHOT WOUND

"Mikhaylusov R., ?Negoduyko V., 3Nevzorov V.,
*Nevzorova O., 'Denysiuk T.

'Kharkov Medical Academy of Postgraduate Education,
Ukraine, *Military Medical Clinical Center of the Northern Re-
gion of the Ministry of Defense of Ukraine, *State 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,
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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.

PE3IOME

JTAHAMMKA W3MEHEHUA YJIBTPACTPYKTYPBI
MAKPO®PAT'OLIUTOB PAHEBOI'O KAHAJIA IMOCIJIE
OT'HECTPEJIbHOI'O PAHEHU S

"Muxaiinycos P.H., Heronyiiko B.B., *Hes3opos B.II.,
SHes3opoa O.®., lenuciox T.A.

I Xapvkosckas MeOuyuHcKkas axkaoemusi NOCIeOUnioMHO20 00-
paszosanus, *Boenno-meduyuncruil kaunuveckuii yenmp Ceeep-
no2o pezuona Munucmepcmea oboponst Vipaunwl, *Tocyoap-
cmeennoe yupedcoenue «HMncmumym obweil u HeomI0NCHOU
xupypeuu um. B.T. 3atiyesa», Yxpauna

Llenpro 1aHHOTO HCCIIEN0BAHMS ABHIIOCH ONPEENIEHNE 0COOEH-
HOCTEH TIEpPECTPOUKH CYOMUKPOCKOTUYECCKO apXHUTCKTOHUKH Ma-
KpOo(haroluToB CKeJICTHBIX MBILILL, JMHAMUKH TpaHchopMarmii op-
raHeJUl ¥ BHYTPUKIICTOYHBIX MEMOpaH B PasiIMYHbIE CPOKH MOCTIe
MOJIETIMPOBAHHOIO OHECTPEIIBHOTO OCKOIIOYHOIO PAHEHMSI.

Habmonanuch 26 mieMeHHBIX KPOJIMKOB, OTHECTPEIIbHBIC paHe-
HMSL KOTOPBIM HaHOCWINCH U3 nucronera «Dopt —12». Kponuku
BBIBOJIMJINCH U3 9KcriepuMenTa Ha 30 u 60 CyTKH 1ocie HaHeCeHUs]
paHeHus. YIBTPaTOHKHE CPe3bl, MOCIe KOHTPACTUPOBAHUS [IUTPa-
TOM CBHHLIA, U3YYaJIU MOJ EKTPOHHBIM MHUKpOckonoM DM-125
(Cymckuii 3aBOJ1 371EKTPOHHBIX MUKPOCKOIIOB, YKpauHa) IpU YCKO-
pstrorieM HanpsbxkeHuu 75 kB, ¢ ysemuenuem 42000-72000.

DJIEKTPOHHO-MUKPOCKOIIMYECKHE HCCICOBAaHUS OpraHeIll
Makpo(arounToB, 3a0paHHbIX U3 PyOLIOBOI TKAaHU PaHEBOTO Ka-
HaJla Ha TPU/LAThIE CYTKH I10CIIE OTHECTPEIbHOTO PAHSHHUSI, BbI-
SIBUITH OOJIBIIIOE KOJIMYECTBO MAKPO(arouuToB, HAXOISIIUXCS B
COCTOSIHMH BBICOKO#H (DYHKIIMOHAIBHOW aKTUBHOCTH, TUCTPODH-
YECKHUE U ANCCTPYKTHUBHBIC U3MEHCHHUSA OpPraHelyl ¢ O4aroBbIMU
pa3pyLIeHUsIMH MeMOpaH sijpa, MUTOXOHAPUIT U TPaHyJISPHOTO
SHJIOJIA3MAaTHYECKOTr0 PeTHKYIyMa. VIHTEHCUBHOCTB KaTabomnu-
YEeCKHUX MPOLIECCOB 00yCIOB/ICHA HATMYUEM B PAHEBOM KaHale
TOKCUYCCKUX KOMIIOHEHTOB, PaspyLICHHbIX MUOCHUMILIACTOB U
HOHOB TSDKEJIBIX METaJUIOB Iopaxarouiero iemenrta. Ha mie-
CTUACCATBHIC CYTKH IIOCJIC OTHECTPCIBHOI'O PpaHCHUS COXpaHsi-
JJaCh ITOBBIIICHHAsA AKTUBHOCTH MaKqu)aFOLIl/ITOB, BbI3BAHHasA
BsJIO TEKYLIUMMU IpOLECCaMU yTUIIN3alUU Pa3pyLICHHBIX YIIb-
TPaCTPYKTYPHBIX KOMIIOHEHTOB MUOCHMIIJIACTOB U MOHOB TSIKE-
JIBIX METAJJIOB U3 TOPAXKAIOIIET0 MIEMEHTA.
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MANAGEMENT OF AMNESTIC AND BEHAVIORAL DISORDERS AFTER KETAMINE ANESTHESIA

'Belenichev 1., 2Burlaka B., ‘Puzyrenko A., "Ryzhenko O., ’Kurochkin M., *Yusuf J.

Zaporozhye State Medical University, ' Department of Pharmacology and Medical Recipe, *Department of Drug Technology;
’Department of Pediatrics; *All Saints University School of Medicine, Department of Pharmacology, Roseau, Dominica;
’ICU, 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-
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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 5%, 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 80x80x35cm. 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

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

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

Ketamine Ketamine Ketamine
Index Intact group Control group anesthesia+ anesthesia+ anesthesia+
Cerebrocurin Piracetam Noopept
Radial labyrinth
Number of.referent ) 3 5 3 14
memory mistakes
Number of working 41 131" S+1% 1217 P
memory mistakes
ivi +
deneral mooractivi: | 243809841244 | 268675841545 | 448623541685 | 275521241231 | 000

Open field

Traveled distance, cm 4161,82429,78 4202,03+£77,1 3094,16+34,5 41 4013,25+42,36 3916,56+24,48
10\161:11:;:?{1 r?lf:[ entering to 1 ’ 141 ) 1

High activity, % 7,83+1,44 14,83+£2,07" 21,83£1,58"#1 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" &1
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" 85211 434433" 138+£17#
Freezing, unit 284435 529+27" 3744327 539+21" 242428441
Free distance, cm 59,37+26,31 529,76+21,98" 323,64+88,71"#f 612,12+55,43"* | 226,10+33,44"#F
Free distance, % 1,43+0,61 11,304+2,67 8,9242,01" 12,74+2,0" 6,06+1,20""f
Distance near wall, cm | 4102,444289,55 | 3672,27+312,74 2770,53+281,43"%F | 3700,82+332,90 | 3690,16+110,34
Standing near wall, unit 4+1 8+1" 5£1* TE1” 5+£1%

Free standing, unit 2 2+1 1 1+1 1+1

Short grooming, unit 4 2" 3 241" 3

Long grooming, unit 1 1 1 1
Defecation, unit 3 2 2+1 2 1
Urination, unit 1£1 1 1 1 2

notice:
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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
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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

"Belenichev I., “Burlaka B., ‘Puzyrenko A., Ryzhenko O.,
3Kurochkin M., *Yusuf J.

Zaporozhye State Medical University, ' Department of Pharma-
cology and Medical Recipe; *Department of Drug Technology;
3Department of Pediatrics,;*All Saints University School of Med-
icine, Department of Pharmacology, Roseau, Dominica; *ICU,
Sth Children’s Hospital, Zaporizhzhia, Ukraine

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
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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.

PE3IOME

DAPMAKOJIOI'MYECKAS KOPPEKIIUSA
KOI'HUTUBHO-AMHECTUYECKHUX U ITIOBEJEH-
YECKHX HAPYIIEHUMA MOCJE KETAMWHOBOW
AHECTE3UU

'Besennyes U.@., ’bypuaka B.C., ‘ITy3sipenxo A.H.,
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HEPBHOM CHCTEMbl M KOTHUTHBHYIO IUC(QYHKIHMIO B HOCJIEOIIe-
patmonHoM niepuozie. HoBast unTpanasansHas ¢opma Hoonenra
(atunoBsrit 2¢up N-denmtanerii-L-npomnmnumg) pa3padoraHa
COTpYIHHKaMHU Kadempbl TEXHOJIOTUH JICKAPCTBEHHBIX CPEICTB
3aropoKCKOro roCy1apCTBEHHOTO MEIUIIMHCKOTO YHUBEPCHUTETA.
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YUTEIHHO MPEBOCXOAUT MUPALIETaM U IEPEOPOKYPHH IO HEHPO-
HPOTEKTOPHOMY 3P deKTy.
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EVALUATION OF STRUCTURAL CHANGES IN THE AREA OF EXPERIMENTAL
MANDIBULAR DEFECT WHEN APPLYING OSTEOPLASTIC MATERIALS BASED
ON VARIOUS COMPONENT PERCENTAGE OF HYDROXYAPATITE AND POLYLACTIDE

'Skochylo O., 'Mysula I., *Ohonovsky R., *Pohranychna Kh., ’Pasternak Yu.

'Ivan Horbachevsky Ternopil State Medical University, Department of Surgical Dentistry,
’Danylo Halytsky Lviv National Medical University, Department of Surgical Dentistry and Maxillofacial Surgery, Ukraine

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).
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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) Cal0 x (PO4) 6 (OH) 2 with
a particle size of 0.1mm (sintering temperature = 10500C),
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

145



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:

S,=r/P,

where S, 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).
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Fig. 2. Photo of specimen of the control grup 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.
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Fig. 5. Morphometric characteristic of reparative bone regen-
eration of mandibular defects

= Bcrosorting composiiian

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
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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 lexperimental 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).

147



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) onl80
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
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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

ISkochylo O., 'Mysula I., 2Ohonovsky R.,
*Pohranychna Kh., *Pasternak Yu.

!Ivan Horbachevsky Ternopil State Medical University, Depart-
ment of Surgical Dentistry, *Danylo Halytsky Lviv National
Medical University, Department of Surgical Dentistry and Max-
illofacial Surgery, Ukraine

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
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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.
PE3IOME

OIIEHKA CTPYKTYPHBIX M3MEHEHUI B OBJIA-
CTH DSKCIHEPUMEHTAJIBHOI'O MAHJIUBYJISAP-
HOI'O JE®EKTA IIPU INNIPUMEHEHHU OCTEO-
INIACTUYECKHUX MATEPUAJIOB HA OCHOBE
I'MJAPOKCHAIIATUTA U IIOJIUJIAKTHIA C PA3JINY-
HbBIM KOMIIOHEHTHBIM ITPOHEHTOM

ICkouniio O.B., 'Mucyna W.P., ’Oronoscskuii P.3.,
Morpannyna X.P., 2[lacrepuax 10.Bb.

TBY3  «Tepnonoabckuii  20Cy0apcmeennvill  MeOUYUHCKULL
yhusepcumem um. M.A. Topbauesckoco M3 Ykpaumnvly, Oe-
napmamenm Xxupypeuieckou cmomamonoauu, *JIveosckuil Ha-
yuonanvuvlll meouyunckutl yuusepcumem um. []. amuyxoeo,
oenapmamenm Xupypauieckol Cmomamonocul u YeuocmHo-iu-
yeesoul xupypeuu, Ykpauna

Lenbio vccneq0BaHusl SIBUIOCH ONPEICIUTh MEXaHU3MBbI pe-
IIapaTUBHOM pereHepany KOCTHOH TKaHU B HCKYCCTBEHHO CO3-
JTAHHBIX CKBO3HBIX Jie(heKTaX HIKHEH YeNIIOCTH C IPUMEHEHUEM
KOCTHO-IUTACTUYECKOr0 MaTepHana Ha OCHOBE T'MAPOKCHAIIATH-
Ta W MOJWIAKTUA C PA3IMYHBIM HPOLEHTHBIM COZEpIKaHUEM
KOMIIOHEHTOB.

DKCIepUMEHTaIbHbIE HCCIIeI0BaHUs TpoBoAMIN Ha 114 mo-
JIOBO3PEINBIX J1a00paToOpHBIX OEJbIX KPBICAX-CaMIax Maccoi
180-220 1, koTOpbIe ObUIN pa3/ieieHbl HAa IPYIIIbL: KOHTPOJIbHAS
- )KUBOTHBIE, KOCTHBIH Je(EKT KOTOPBIX 3aMOIHSITH KPOBSHBIM
CTYCTKOM; IIepBasi HCCIIe0BaTeIbCKasl TPYIINa - BECh 00bEM Jie-
(exTa IUIOTHO HANOJHSIM OJIOKOM THIPOKCHANATHTA M TIOJIHJI-
aktuaa B cooTHouenun 80% k 20%, COOTBETCTBEHHO; BTOpas
MCCIIeIOBATeIbCKasl TPYIIA - AHAJIOTHYHO, OJHAKO B PAaBHOM
coortHoueHnr. Mopdonoruyeckue 1 MOppoMeTpuIecKre Me-
TOJIbI MCCIIEIOBAHUS TIPOBOIMIIMCH MOCIIE JeKaIbLMHHIPOBAHUS
yaaneHHbIX yenocTeit B 10% pacTBope a30THOM KUCIOTHI. PeHT-
I€HOBCKOE HCCIIEI0BAHNE BBITIOJIHEHO [TOCPEACTBOM LIH(PPOBOTO
pentreHorpada Intra (Planmeca, ®unnsuaus). Craructude-
CKUIl aHaIM3 Pe3yJabTaToB NPOBOIWIN COIVIACHO CTaHAAPTHOM
METOJIMKE OIHCATeIbHOW CTATUCTHUKH C MCIIOJIb30BAHHEM IPO-
rpammHoro nakera «Stat Soft Statistica 10».

Vcnonp30BaHue OCTEOIIACTHYECKOTO Marepuana ¢ Ooiee
JUIUTENIBHBIM TIEPHOJIOM €ro OHoAerpajaluy CHocoOCTByeT
3aMOJIHEHUIO Jle)eKTa KOCTHOM TKaHBIO, OJHAKO 3aMEIsIeT
IPOLIECChl OKOHYATEILHOTO 00pa30BaHMsl 3pEJIOro BTOPHYHO-
r0 KOCTHOTO pyOlia W MO3BOJISIET Ja)ke MPH TUIEPKOPPEKIHN
BOCCTQHOBHUTbH aHATOMUYECKYIO (pOpMY yTPaueHHOM ILIOIIA/IH.
Vcxoznst U3 BBIIIEH3IIOKEHHOTO, HCIOJIB30BAHUE 3TOI0 MaTepH-
aja peKOMEHAyeTCs IpH Je(eKTe aabBEOIIPHOrO OTPOCTKA, B
OCHOBHOM, B 9KCTPAKILMOHHBIX MarpyOKax, Koraa HeoOX0oauMo
n30exarb arpoduu M CO34aTh YCIOBUS JUIS [IPOTE3UPOBAHUS.
OcreonMIUIaHT ¢ Oosiee OBICTPBHIM HEPHOAOM OHOJerpaalnum
MO3BOJISIET CTPYKTYPUPOBATh BOJIOKHA KOJUIAreHa B pereHepare
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HaA paHHI/lX CTaausaX 3aKHUBJICHUS, YTO OHTI/IMI/I3I/IpyeT 06p2130—
BaHUE OPraHWYECKOTr0 KOCTHOTO MaTPUKCA U CIIOCOOCTBYET €ro
6osee ObIcTpOit MuHEpanu3aiuu. Caea0BaTeIbHO, TAKHE 3aMe-
HUTEJIN KOCTHU MOFyT 6]>ITI) J'[y‘ILLIe HCIIOJIB30BAaHbI JIsSI HE3HaA-
YUTEIBHBIX JC(PEKTOB, KOT/Ia BOCCTAHOBICHUE aHATOMHUYECKON
(GOopMBI HE SBISETCS CYIIECTBEHHBIM, B OCHOBHOM, JUIs Ae(eK-
TOB TeJla U BETBEH HIIKHEH YETIOCTH.
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STUDENTS POPULATION’S ATTITUDE CONCERNING ENVIRONMENTAL ISSUES IN GEORGIA

13Verulava T., 'Asatiani A., 'Tirkia J., 2Ambroliani G., 3Jorbenadze R.

I Javakhishvili Thilisi State University, Faculty of Social and Political Science, *Hospital 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].
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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
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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.

Thilisi 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) - “T 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 Thilisi 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 1
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
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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 Thilisi “,” 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) - “T 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.
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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 time 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 accordingly, 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) - “T 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-
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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

13Verulava T., 'Asatiani A., 'Tirkia J., 2Ambroliani G.,
3Jorbenadze R.

'I. Javakhishvili Thilisi State University, Faculty of Social and
Political Science, *Hospital Network Medalpha; *G. Chapidze
Emergency Cardiology Center, Thilisi, 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.

PE3IOME

OTHOHMEHUE CTYAEHTOB K 3KOJOI'MYECKHM
IMPOBJIEMAM B I'PY3UHN

'BepynaBa T.H., 'Acarnanu A.JL., ' Tupkus k. Jxk.,
2Amopoaunanu I.®., 3[:xopdenanse P.A.

"Tounucckuii 2ocyoapcmeennviii ynueepcumem um. M. JDica-
BAXUWBUNU, PAKYIbMEN COYUATLHBIX U NOTUMUUECKUX HAVK,
2Cemw Gononuy Meoansgha, *Llenmp neomuoxcHol Kapouono-
euu um. I Yanuoze, Tounucu, I'pysus

Lempro wmccrnenoBaHUs SBHIOCH OMNpEAETICHHE OTHOIICHUS
CTYAEHTOB K MpoOIeMaM OKpYKalomeld Cpeibl, aHalInu3 IIOMy-

4eHHOW MH(pOPMALUK U pa3paboTKa MEPONPUATHH 110 y4aCTHIO
CTYCHTOB B IPUPOJOOXPAHUTENIBHBIX O370POBUTEIBHBIX U
NpO(UITAKTHUCCKUX AKTHBHOCTSAX. VI3BECTHO, YTO 3HAYMMOM
npo6iemoii B [py3un 1 Bo BceM Mupe 110 ceil AeHb SIBIsIeTCS 3a-
I'PSI3HEHHUE BOJIbL, T0YBBI, BO3yXa, HAIIPSIMYIO BO3ICHCTBYOLIEE
Ha 37I0pOBbE YeJIOBeKa M yxyaumiarouiee ero. Onpoc CTyIeHTOB
IOCPEJICTBOM YIIIYOJICHHOTO MHTEPBBIO BBISBUII, YTO CTY/ICHTHI
COBEPILICHHO HE BOBJICUEHBI B NPHPOAOOXPAHUTEIBHYIO Aes-
TEJIBHOCTh, UX Y4YacTHEC B O30POBUTEIIBHBIX MEPOIPUATHAX
OTPaHUYUBAETCS TOJIBKO AEATEIBHOCTHIO B TaK Ha3bIBAGMBIX
OJTHOPA30BbIX KoMIIaHUAX. Ha OCHOBaHUM MOJTy4EHHBIX Pe3yiib-
TaTOB PEKOMEH/I0BaHa pa3padOTKa KOMILJICKCHBIX MEPOTIPUSTHH
U CXEM IS CTUMYJIUPOBAHUS Y4acTHs CTYICHTOB B OCYIIECT-
BJICHUH OOIIECTBEHHO-aKTHBHBIX AJTOPHUTMOB 10 YIYYIICHHIO
COCTOSIHUSI OKPYIKAIOLIEH Cpelibl.
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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.

IState Institution Of Higher Education «Uzhhorod National University», Ukraine

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
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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 Geng v. Turkey (Application Ne 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.
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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).
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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 [Pimenns IlleBueHKiBCbKOTO
paiionnoro cyny M. Kuesa Bin 24 uepsus 2016 poky. Case Ne
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, Ne 435-1V).

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).
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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 Giinay et Giillii Glinay v. Turkey (Application Ne
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 Geng v. Turkey
(Application Ne 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 Ne 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
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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:

a) 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 p. Ne 435-1V).

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 Ne
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 TTA 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
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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 Ne 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 Giinay et Giillii Giinay v. Tur-
key (Application Ne 52797/08)].

Under the Constitution of Ukraine everyone has the right
to health care (Article 49) [Constitution of Ukraine from
20.06.1996 p. Ne 254k/96-BP], 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 Ne
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 Sentiirk and Bekir Sentiirk v. Turkey (Application Ne
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 Ne 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 Tysiac v. Poland (Application
Ne 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 Ne 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 Ne 043/o 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 Ne 043/0 “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 Ne 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 Ne 75725/01)]. An imperfect regulatory framework that
governs medical practice and may cause medical malpractice
[ECHR Case of Arskaya v. Ukraine (Application Ne 45076/05)]
and irreparable harm constitutes a completely different situation.
For example, in the case Asive Geng¢ 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
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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 Aydogdu v. Turkey (Ap-
plication Ne 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 Ne 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 Kosaité-Cypiené and others v. Lithuania (Application
Ne 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 Ne 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 Ne 25266/05)] and characterizes the state
as ruled by law [ECHR Case of Trocellier v. France (Applica-
tion Ne 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 Ne
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 p. Ne 2341-II1]. 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 Ne 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 Ne 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, Ne 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 Ne463/3653/14-
11 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
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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 [Pimenus
JInuakiBcbkoro paifonHoro cyay M. JIbosa Bix 23.02.2015 p.,
Case Ne 463/3653/14-11].

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 [Pimenns Kpacnorsapailicbkoro
paiionnoro cyny M. {ninponerposcbka Big 01.04.2019 p. Case
Ne 204/5773/14-1].

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) [Pimennst [3ep>xuHCHKOrO paiioHHOTO cyny M. Kpuporo
Pory uinponerposcbroi obmacti Bix 27.04.2011 p. Case Ne
2-14/11], 20 000 UAH (860 Euros) [Pimenns [laxrapcbkoro
MicbkpaiionHoro cyay Bix 18.02.2011 p. Case Ne 2-1/11], 20 000
UAH (690 Euros) [Pirenns [lleBueHkiBcbKOro paifoHHOTO Cyty
M. Kuesa Bix 24 uepsus 2016 poky. Case Ne 2610/25254/2012],
10 000 UAH (345 Euros) [Pimrennst JIeHiHCBKOTO pailoOHHOTO
cyny M. Jlyranceka Bim 21.12.2007 p. Case Ne 2-658-2007],
2 000 UAH (69 Euros) [Pimenns KpacHorBapaiiicbkoro
paiionnoro cyny M. {ninponerposcbka Big 01.04.2019 p. Case
Ne 204/5773/14-1].

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)) [Pimenus BiHHUIBKOTO MiCBKOTO
cyny Binnunekoi obnacri Bix 20.05.2016 p. Case Ne 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.c. the so called “defensive medicine”
[ECHR Case of Vasileva v. Bulgaria (Application Ne 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).
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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-
CALISSUES (REVIEW)

Buletsa S., Zaborovskyy V., Chepys O., Badyda A.,
Panina Yu.

State Institution Of Higher Education «Uzhhorod National Uni-
versityy, 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

164

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

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.

PE3IOME

OBS3ATEJBCTBA 11O BO3MEUIEHHUIO BPEJA,
HNPUYUHEHHOI'O YBEUBEM, JIPYT'UM IIOBPEXK-
JEHUEM 310POBbsI UJIU CMEPTBIO: TEOPETH-
YECKHUE U TIPAKTUYECKHUE ACIIEKTBI (OB30P)

Byuaena C.b., 3a6oposckuii B.B., Yenue O.U., bagnna A.1O.,
Manuna 10.C.

Tocyoapcmeennoe gvlcuiee yuednoe 3asedenue « Yarceopoockuil
HayuoHanbHulll yHueepcumemy, Vkpauna

HCHL}O CTaTbU SBIISIETCS KOMIUIEKCHBIN aHaJIn3 IIPpaBOBBIX
OCHOBAaHUHM M OCOOECHHOCTEH BO3MELICHUS BpeAa, NPUUUHEH-
HOTI'0 YBEYLEM, JAPYTIUM IMOBPEKACHHUEM 310POBb WM CMEPTHIO
BCJIEJICTBHE TPEOCTABICHNS MK O€30CHOBATEIBHOIO OTKa3a B
NpEeAOCTABICHUNA MEUIIUHCKUX YCIIYT.

[TpoBeneHO KOMIUIGKCHOE MCCIISIOBaHHE TPaXKIAHCKOTO 3a-
KOHOZIATEIbCTBA YKPAUHBI 110 BONIPOCAM, PErYIUPYIOIIUM BO3-
MCIICHUE Bpeaa, NPUUYMHCHHOTO YBCYLEM, JAPYIUM IIOBPEK-
JICHUEM 3/I0POBbsI WIIM CMEPThIO, & TAK)KE HOPMATUBHOW 0a3bl
VYKpauHsl 10 PerIaMEHTallid BHECYAEOHbIX M CYIEOHBIX CIIO-
CO0OB yperyJaupoBaHHsl CIIOPOB O NPHYMHEHUH Bpela KU3HU
WM 3[J0POBBIO MAIMEHTOB B Pe3yJbTaTe NPEIOCTABICHHS WM
HE IPEAOCTaBJICHUA MEAUIIMHCKUX YCIIYT, OTACJIBHBIX aCIICKTOB
oIIpesiesieH sl pa3Mepa Bo3MeleHus 3a Takoit yiepo. C 1enbio
0000111eHHsT CylneOHOI MPAaKTUKU B YaCTH PACCMOTPEHHS e
O BO3MCHICHWU Bpe€Aa, NPUYUHEHHOI'O YBEYbLEM, JAPYIrUM I10-
BPEXICHHEM 3/10POBbSI MJIK CMEPTHIO B cepe OKa3aHHs MeJH-
LHUHCKUX YCIIYT, TIPOaHaIN3UPOBaHbl 8 PEIICHNUH, BHIHECCHHBIX
BHYTPEHHHMH HAIl[MOHAIBHBIMU CyaMH YKpauHbI, a Takxke 17
pewenuii EBponeiickoro cyna no npasam uenoseka. ITpu mpo-
BEJICHUH MCCIICI0BAHMS HCIIOIb30BaH CPAaBHUTEILHO-IIPABOBOIA,
CHUCTEMHO-KOMILJICKCHBIN METOJl, METO/Ibl aHaJIN3a, MHIYKIIUH U
MOJICITUPOBAHUSL.

Ha ocHOBaHMM NPOBEICHHOIO HCCIICIOBAHUS OINPE/ICIICHBI
BHeECY/IeOHbIE U CyeOHbIe CIIOCOOBI yPEryIUupOBaHHs CIIOPOB O
IMPUYMHEHNUHU BpEaa )XU3HU UK 310POBbIO MALIUCHTOB B PE3YJIb-
Tare NpeaoCTaBJICHUA WK HE NMPEAOCTABICHUA MEIAUIHUHCKUX
YCIIYT, OTJEIbHBIC ACIIEKThI OIPEACTICHHS pa3Mepa BO3MEICHHS
3a Takoi ymep0. OxapakTepu30BaHbl OCHOBAHUS /ISl BO3SHHUK-
HOBCHHA OTBCTCTBECHHOCTH MCIUIITMHCKHUX yqpem;(el-mﬁ HJIn
YaCTHBIX Bpa‘lel\/i 3a NPUYMHEHUE YBE€Ybs, HHOI'O IMOBPEKIACHHUSA
3JI0pOBBSI HJIM CMEPTH, & TAK)KE 0COOCHHOCTH TAKOM OTBETCTBEH-
HOCTH TPH HAJIMYUK YTOJOBHOTO MPoH3BoACTBa. OrpeeseHbl
o0IIMe TeHACHIIMK B TPHHATHH EBponeiickum CYZIOM TI0 TIPaBaM
YeJIoBeKa PEIICHH 110 1e/1aM, KacarolMMCsl IPUYNHEHHS Bpeaa
JKM3HU WIU 3[J0POBBIO JIMLA B chepe MeAMIMHCKUX yeuyr. Oxa-
paKkTepu30oBaHa POJb M OCOOCHHOCTH CyHeOHO-MEeIUIUHCKOM
OKCHEPTU3BI KaK KIIHOYEBOI'O OCHOBaHUA [JIA YCTAHOBJICHUS
(axra MpUUUHEHHS BPe/a )KU3HU WX 3[0POBBIO MAIMeHTA.
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PROTECTION OF HUMAN RIGHTS BY THE CONSTITUTIONAL COURT
OF UKRAINE IN THE FIELD OF HEALTH CARE (REVIEW)

'Deshko L.,?Bysaga Y., 2Zaborovskyy V.

IKyiv National University of Trade and Economics; *Uzhhorod 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.
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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].
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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
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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 151).

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-
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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-
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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. Tt 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)

"Deshko L.,’Bysaga Y., 2Zaborovskyy V.

!Kyiv National University of Trade and Economics, *Uzhhorod
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 aresult 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.

PE3IOME

3AIIUTA IMPAB U CBOBO/] YEJIOBEKA B CO®EPE
3JIPABOOXPAHEHUSA KOHCTUTYUMUOHHBIM CY-
JOM YKPAHUHBI (OB30P)

Temko JI.H., 2Bricara ¥0.M., 23a6opoBckuii B.B.

'Kuesckutl HayuoHaibHbLil MOP2080-IKOHOMUHECKUT YHUBEPCU-
mem, > YoiccopoocKkuli HayuoHabhbill yrusepcumem, Ykpauna

B crarpe ucciemyercss BOIpOC 3alUThl IPaB YEJIOBEKa B
coepe 3apaBooxpanenust KoncruryunonusiM Cynom YipanHbl.
Amnanusupytorcs pemenust Konerurynunonnoro Cyna YKpauHbl
B nene K.I' Yerumenxo (1997 ), mo nenam o IUIaTHBIX Meu-
nuHCKuX yeayrax (1998 r), GecrnmatHOi MEAMIMHCKON IOMO-
mu (2002 1.), cyneGHOM KOHTpOJIE 3a TOCHUTAIM3aLueH Hene-
€crocoOHBIX JIMI] B Icuxuarpuyeckoe yupexaenue (2016 r),
a TaKXKe IMPUHATOE HOBOE 3aKOHOJATENILCTBO YKPAaUHbI B CBETE
KOpeHHOH pedopmbl chepbl 3apaBoOXpaHEHUs. AKICHTHPY-
€TCsl BHUMaHME Ha NPUHLUIE APYKECTBEHHOIO OTHOLICHUS K
MEXAyHApOIHOMY IpaBy M Ha BONPOCAX KOHCTUTYLMOHHOM
KanoObl, ropuauueckux nosunusax Koucrurynuonnoro Cyna
VYKpauHbl B BBIIIEYKAa3aHHBIX Je/laX U MEPCIEKTUBE UX IpUMe-
HEHHs [IPU pa3paboTKe HOBOTO 3aKOHOMATENILCTBA YKPAWHBI B
KOHTEKCTE KOPEHHOI pe()OpMBbI CUCTEMBI 3paBOOXPAHCHUSL.

IlonuepkuBaercs, yto opuguueckue nosuimu Konerurynu-
onHoro Cyna YkpauHbl ¢ y4eTOM 0COOCHHOCTEH HAl[MOHAIBHO-
I'0 3aKOHOZIATEIbCTBA MOTYT CIIYKHUTh UCTOUHUKOM MHCIIUPALUH
JUISL CY[IOB IPYTUX CTpaH.

Lenblo mpoBeneHHOro uCCIEIOBAaHUSA SBIACTCS YTOYHUTH
poib u Mecto KoneruryunonHoro Cyna YKpauHbl B CUCTEME
CyeOHOM 3alMThI IIPaB YeNIOBEKa M TPaKIAaHUHA, ONPEACIUTD
HEepCIEKTUBB! NPUMEHEHUs NpaBOBbIX no3uuuii Koncruryuu-
onnoro Cyna YkpauHbl B pa3paboTKe HOBOTO 3aKOHOZATEIILCTBA B
CBETE KOPEHHOM pe(hOpMbI CUCTEMBI 31paBooxpaHeHust. OObEKTOM
HCCIIEZIOBAHHUS SIBJISIOTCS OOIECTBEHHBIC OTHOILCHUSI, BO3HUKAIO-
mue npu 3aumte Konerurynmonnsiv CynoM YKpauHbl [IpaB de-
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JIoBeKa B cepe 31paBooxpaHeHus. MeToI0I0rHYecKoi OCHOBOM
HPOBEICHHOTO MCCIIEIOBAHUS SABIAIOTCS OOLIME U CICLMaIbHbIC
METO/Ibl HAy4HOTrO I03HaHWsI ((OpMasbHO-JIOTHYECKUH MeTof,
CpaBHUTEIbHO-IIPABOBOH, CTPYKTYPHO-JIOTUYECKHUIA).

B pesynbrare mHpoBEeNEHHOIO HCCIENOBAHHS OIPEENIEHBI
poib 1 MecTo Koncturyionnoro Cyzia YKpauHsl B CUCTEME CY-
JeOHOIT 3alUThI ITPaB YeJIOBEKA M IPAXKIAHUHA, POJIb PELICHUH
Koncrurynuonnoro Cyna Ykpaunel B gene K.I. Ycrumenko,
Jieie O TUIAaTHBIX MEIMIIMHCKHUX YCIyrax, B Jiejie 0 OecruiaTHOM
MEIMLIUHCKOM ITOMOIIU U CyAeOHOM KOHTPOJIE 32 FOCIHUTAIN3a-
11eil HeleecroCoOHBIX JIUIL B ICUXMATPUIECKOE YUPEXKIEHHE, B
CTAHOBJIEHUH M PA3BUTUH OTEUECTBEHHOIO KOHCTHTYIIMOHHOIO
CyIONpPOM3BOJCTBA. AKIIEHTUPOBAHO, YTO BBEAECHHE HHCTUTYTA
KOHCTUTYLIMOHHOM »aslo0bl COIEHCTBYET yCOBEpILEHCTBOBA-
HMIO HAIIMOHAJIBHOTO MEXaHNW3Ma 3allUThI [IPAB YeJIOBeKa B cde-
pe 3/1paBoOXpaHeH!s. BbIsBIEHbI KOJUTM3HU KOHCTUTYI[HOHHOIO
peryJMpoBaHus npaBa Ha OSCINIATHYIO MEMIIMHCKYIO IOMOILb,
pa3zpaboTaHbl NPEATOKEHUSI OTHOCUTEIBHO BO3MOJKHBIX CIIOCO-
00B U IyTei UX yCTpaHEHUs.
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PE3YJBTATBI ITPEJBAPUTEJILHOI'O UCCJIEJOBAHUSI PACTEHU ®JIOPBI IT'PY3UU
HA COOJEP KAHUE ®JTABOHOU/JI0OB U TPUTEPIIEHON10B

IManamsuan K.I., Cyrnamsuin M.U., Carapenmsuin T.I., Anesn k. H., Ananna M.,

Tounucckuii 2ocyoapcmeennviii Meouyurckuil ynusepcumem, Uucmumym gapmaxoxumuu um. 1.1 Kymamenaose, I pysus

OUTOXMMUYEKHE MCCIEeOBAHNUS, MTPOBOJANMEIE B IIEPHON
1960-2017 rr. B oTaene ¢puroxuMuu (HBIHE AeMapTaMeHT Qu-
TOXMMUYECKHX HCCIIeOBaHWH, HampaBieHue ,,DeHonbHEIE
coennHenns’), Muctutyra dQapmakoxumun um. W.I. Kyra-
Tenaj3e, MO3BOJIMIIN BRISBUTH IENBIH PAJ pacTeHuit ¢ Gora-
TBIM COJICPXKaHWEM OHMOJIOTMYECKH aKTHBHBIX COCIUHEHUI.
Oco0BIit HHTEpEC MPECTABISIOT BUABI CeMencTB: Fabaceae,
Rosaceae, Umbelliferae. Cpenu HHX 3aciy’KHBAIOT BHHMa-
Hust BUABI pona Astragalus, Trifolium, mpencTaBUTENN KOTO-
PBIX SBISIOTCS CBIPhEM O(HIMANBHBEIX JIEKAPCTBEHHBIX IIpe-
napatoB 1 BAJl [3-5]. Co3xanHBIC HA UX OCHOBE IIpPETapaTkl
MIPOSIBJIIIOT BBICOKYIO aHTHOKCHIAHTHYIO, THITOTIMKEMHYE-
CKyI0, THI0A30TEeMHUYECKYI0, THIIOX0JIECTEPUHEMHUECKYIO
aKTHUBHOCTS [3].

CymMapHble CyOCTQaHIIMM W3 HEKOTOPBIX BHAOB poAa
Astragalus, Eupatorium TIpOSIBIISUIH JIEHKOIIO3HYIO AaKTHB-
HOCTh [3], Ononis - TUypeTHUECKYIO M TaCTPOIPOTEKTOPHYIO
aKTUBHOCTG. [1OMCK MHAMBHUIYalbHBIX BEIIECTB, 00JIaAI0MNX
9THUM JISWCTBUEM, NPEACTBISICT WHTEPEC JUIs MCCleoBaTeei-
YUeHBIX He Tonbko [py3un, HO U 3apybexss [2]. OqHn U Te e
pacrenus ¢uopsl [ py3un B 3aBUCHMOCTH OT 3KOJIOTO-KIINMATH-
YEeCKNX yCIIOBHI CTpaHBI 00TaaI0T Pa3IHIHBIM JAPYT OT Apyra
XMMHYECKAM COCTaBOM KaK B KaueCTBEHHOM, TaK M KOJIHYE-
CTBEHHOM IUTaHE, YTO OKa3bIBACT BIIHMSHHE Ha CTCIIEHb UX OHO-
JIOTMYECKOH aKTUBHOCTH.

Ilenpio mccrmemoBaHMs SBIIIOCH INPOBEAEHUE IpeaBapu-
TEIBHOTO XMMHYECKOTO aHajHW3a pPAcTeHHH, COOpaHHBIX B
pesynbrare IeneBBIX (apMaKOOOTAaHMYECKUX ODKCICAHIUIT
WHCTHUTYTA, BEIABICHHE OOBEKTOB C BBHICOKHM COAEp KaHHEM
(I1aBOHOMIOB M TPHUTEPIICHOMWJOB M UX HalbHeiIIee yriy-
OJIeHHOE XUMHUYECKOe M (papMaKoIOrHIeCKOe UCCIeTOBAHNS.

Marepuan u Meroabl. OOBEKTOM HCCIEIOBAHUS SBISUINCDH
BO3YIIHO-CYXH€ BEreTaTHBHIC OPTaHBl PAacTeHWH (JIUCTBS,
CEMeHa, IIBETHI, CTeOIN, KOPHHU), COOpaHHBIX 3a nepuox 2016-
2017 rr. U3mensueHHOE ChIpbe dKcTparuposainu 80% 3TaHOIOM
IIpY HarpeBaHWH HA BOMASHOM OaHe ¢ 0OpaTHBIM XOJOIMIBHHU-
koM B cootHomreHnn 1:10. OpraHudeckuii pacTBOpPHUTENb W3
9KCTpaKTa OTTOHSIM Ha BaKyyM-pPOTAI[IOHHOM HCIIapHTele;
BOIHBIN OCTATOK OYHINATIH XJIOPO(OPMOM 10 MOJHOTO yHale-
HUS JIUTMO(WIBHBIX BEIIECTB; XJIOPO(GOPMEHHBIC W3BICUCHHS

© GMN

CTYIIAIN, OCTATOK PAcTBOPSUTM B METAHOJIE W aHAIM3HPOBAIH
AQHAJOTHYHO BOJHOMY OCTaTKy. KadecTBeHHbIE peakiny Ha (ia-
BOHOUJIBI TIPOBOIIIIN 10 Bryant [2]. IHTeHCHBHOCTE peakiin
0003HaYaIM 3HAKOM ,,+° 110 MATHOAIUIBLHOM cucTeme. BomHbie
u xiopoopmMeHHbIe (a3sl HAHOCHIN HA TNIACTHHKH CHITY(OI
YO 254 1 nposBISIN B CHCTEMax H-OyTaHONI-yKCyCHasl KUCIIO-
Ta-Boza B pasBeneHuu 4:1:2 u xmopodopm-meranon 10:1 [2].
TImacTMHKN CyMmIMIM TPH KOMHATHON TeMIepaType W JIeTeK-
tupoBanmu 10% MeTaHOJBEHBIM PAaCTBOPOM THIPOOKHCH KalIHs
(¢pmaBonOMIBI) M 25% MeTaHONIBHBIM pacTBOpoM (ocdopHo-
BOJIL()PAMOBON KUCIIOTHI (TEPIICHOUIBI).

Geranium ibericum n Polygonum corneum BBuUmy Gorato-
TO cofepkaHus (hIaBOHOMIOB TOABEpraiu Ooyiee ITyOOKOMY
aHann3y. BelieeHHbIe BemecTBa HICHTH(OUIINPOBAIN TTOCPE-
CTBOM H3yYeHHs] (DU3MKO-XHMHUECKHX CBOWCTB, MPORYKTAMHU
XMMHYECKOTO IpeBpameHus, AaHaeiMu nHppakpacHoi (UK),
yabTpaduoneroBoii (YOP)-criekrpockomnuei, cpaBHUBast ¢ pabo-
MM CTaHAAPTOM.

Pe3yabTarsl u ux odcy:xaenue. [Ipoananmsuposan 341 00-
pazer 117 (106 pa3HbIx) pacTeHnii, OTHOCAIUXCS K 93 poaM u
36 cemeiictBaMm (Tabnmma) [8].

Cpenn WCCIeNOBaHHBIX PACTeHHH BHUIABI Astrantia maxima,
Laser trilobum (cem. Apiaceae), Otanthus maritimus (ceM.
Asteraceae), Capparis spinosa (cem. Capparaceae), Laburnum
anagyroides (cem. Fabaceae), Lavatera thuringiaca (cem.
Malvaceae), Atrapaxis caucasica, Polygonum carneum (cem.
Polygonaceae), Geranium ibericum (cem. Geraniaceae),
Euphrasia stricta (cem. Scrophullariaceae) panee He aHaITH3H-
poBanuchk. B mccnemyemMbIx o0beKkTax OOraTbIM copepKaHHEM
(hI1aBOHOMIOB XapaKTEPU3YIOTCSl PAacTEHUS CeM. Asteraceae,
Apiaceae, Caprifoliaceae, Cruciferae, Gentianaceae, Fabaceae,
Labiatae, Liliaceae, Rubiaceae, Rosaceae, Malvaceae,
Umbelliferae n Vallerianaceae (tabmyna).

Mo comeprkanuto G1aBOHONTOB 0COOOTO BHIMAHUS 3aCITy-
xkuBatot Geranium ibericum, Polygonum carneum, Consolida
divaricata, Rhus coriaria, B KOTOPBIX OOHapy»KECHBI IPOM3-
BOJHBIC KBEPIETHHA, KeMI(epoaa W MupuieTuHa. [pyrue
Buasl pona Geranium - G. pusillum n G. Robertianum panee
M3y4YeHBI Ha COepkaHHe (DIABOHOMIOB M KOHICHCHPOBAH-
HBIX TaHUHOB [8,9].
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Tabauya. Ipeosapumensroe uccredosanue pacmenuil guopei I pysuu na cooepoicanue paasoHoud0s u mpumepneHoudos

DJ1aBOHOU/IbI TpurepueHonabi
Konu- (HUKJI0aPTAHBI),
CemeiicTBo Mecron | VcCa€Rye- A R pearuus ¢ 25%
Ne Pox. Ba ’ BDeMA c6opa Mble no Bryant | HHTECHCHBHBIX docdopuosoandppamoBoii
A B P P 4acTu 21 fp— TsTeH KHC-TOH [2]
1 2 3 4 5 6 7 8
Amaranthaceae | ['opuiickuii Jluctes + - - -
1. Amaranthus p-H, C. L{BeTkH + - - -
hybridus L. Xujaucrasy, Crebin + - - +
2016 Kopuu - - - -
Anacardiaceae Toumnwucw, Crebu ++++ 9 0,53; 0.59 +++
2 | Rhus coriaria L. | meBsrii 6eper Tlmomet - 6 0.54 +++
p- Bepe, 2017
Asteraceae [ToGepexbe JIncTes -+ 5 0.55;0,63;0.66; -
3 Bidens cernua | wepHoro mo- 0.75;0.86
L. ps, okp.Mar- LBeTkn ++ 6 0.51;0.63;0.83 -
werutH, 2016 Crebnu ++ 4 - -
Kopau +? 4 - -
4 | Gnaphalium sp. | Baxypuanu,
okp. Aunse- | Haas.uacth 4+ 11 0,66; 0,82 ++
m, 2017
5 Grossheimia Topuiickmii JIuctes +++++ 6 0.60;0.69;0.79 +
macrocephala pP-H, C. IBeTkn +++++ 7 0,60;0.75;0.85- +
(Muss.-Puschk. | XwungucraBu Crebnu ++ 3 - +++
ex Willd) Sosn. 2016 Kopan - 4 +++
Takht.
6 | Inula germanica Toumnucu, JInctes -+ 5 0.46;0.54;0.61;0.80; +
L. okp. ['npany, 0.87
2016 LBerku - 8 0.58; 0.79 ++
Crebmu ++ 6 0.46;0.70;0.87 +
Kopau - - - +
7 | Lapsana grandi- Okp. 03. JIuctes A 7 0,46;0,67;0.84 -
flora Bieb. [MapaBanu, LBeTku A 8 0.46;0,67;0,87 -
2017 Crebuun A+ 5 - +++
Kopuu - 5 - creabl
8 | L. communis L. | Xo6ckuii p-H, JIuctes - 5 0.62; 0.80 CIIeIBI
Ksanonu, IBeTkn - 4 - CIIeIBI
2017 Crebiu - 4 0.80 +
9 | Otanthus mariti- AJxapa, JIuctes,
mus (L.) Yomnoxkw, cTebnn -+ 6 0,26 +
Hoffmmgg 2017 IBeTxw, - 3 - -
& Link ceMeHa
Kopnu ¢ - 6 0.24;0.72; ++
KOpHEBU 0.96
mei
10 | Petasites albus bakypuanu, JIuctes A 4 0,80 +
(L.) Gaertn. okp. unse- Crebuun + 3 - +
nu, 2016 Kopuu - 4 0.84 +++
11 Bakypuanu, Jluctes -+ 4 - +
Senecio sp. okp. [dunse- LBeTkn -+ 4 - ++
i, 2016 Crebin + 3 - -
Kopau - 2 - -
12 | Serratula radiata | Oxp. [laBun- JIuctes 4+ 4 - +
(Waldst. Tapemxu, [BeTku - 4 0.56;0.84 ++
&Kit.) Bieb. 2016 Crebmu +++ 5 0.09;0.30;0.45 -
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13 Sigesbeckia Topwmiickuii Jluctest ++ 3 - -
orientalis L. p-H.c.Xunu- IBeTkn ++ 3 - -
cras, 2016 Crebnun - 5 - +
Kopuu +? 4 - -
14 | Solidago rupes- | Topuiickuii JIuctps +++ 3 0.65;0.75;0.82 -
tris Raf. p-H.c. Xumu- [{BeTKH - 4 0.70;0.75;0.82 -
craswu, 2016 Crebnun + 2 0.61;0.68 ++
15 | Tussilago far- Topwuiickuii JIuctes -+ 5 0,69; 0.75 +
fara L. p-1, mp. be-
per p. Tana,
2016
Balsaminaceae | Tuanerckoe Jluctbs + 2 - -
16 | Impatiens noli- mrocce, Crebmu +? 2 - ++
tangere L. JIeBasi CTOpo- Kopuu - - - -+
Ha, 2016
Betulaceae bakypuanu,
17 | Betula litwino Junsenn, JIuctes ++ 6 0.72 +++
—wii Doluch. 2016
Boraginaceae | Terpumxkapo, JIucres +H+ 9 - -
18 | Echium rubrum | oxp. Xpam- IBeTkn ++ 9 0,89 +
Jacq. recu-2, Crebmun +++ 9 0,56;0,64;0.76; ++
2016 0,87
Kopau - 9 - ++
Campanula-
19 ceae Okp. 03. Jluctes + 7 - -
Asyneuma cam [TapaBanu, IIBeTkn +++ 9 0,66; 0,75 ++
- panuloides 2017 Crebmu - 4 - -+
(Bieb.ex Sims)
Bornm.
Capparaceae
20 Capparis spi- Oxkp. 03. JTuctes -+ 4 0,45 ++
nosa L Jxannapu, IBeTkn -+ 4 0,49;0.61;0,70 ++
2017 Crebmu - 2 - ++
Caprifoliaceae | 3emo Huu- JIuctea -+ 6 0,62 ++
21 | Sambucus nigra | 6ucn, 2016 Crebmu + 2 - +
L.
22 | Viburnum opu- Towumucwu, IIiionoBele ++ 9 0,59; 0,78 ++
lus L. Bauuma- noberu
*Bapu, 2017
Caryophylla- Okp. 03. Jluctes ++ 7 - -
ceae [apaBanu, Ilmomsr , +++ 8 - -
23 | Silene wallichi- 2017 ceMeHa
ana Klotzsch. Crebuu ++ - -
Convolvulaceae Okp. yuI. JIucTes +++ 4 0.65;0,80 -
24 Convolvulus IlaBkucu, Crebiuun -+ 5 0.42;0.56;0,65;0,88 -
cantabrica L. 2016 -
Kopuu - - +++
Crucifereae bakypuanu, JIucTes +H+++ 8 0,2050,28;0,56; -
25 Hesperis 2016 0,66 ;0,72
matronalis L. LBeTku ++++ 6 0,70;0,79;0,87 -
Crebnn + 1 - -
26 Rapistrum Topuiickmii JInctes +++++ 5 0,63:0,72;0,80 ++
rugosum (L.) P-H, OKp. C. [Tnoxet ++ - - +
All Kgaxspeunmu, Crebmun -+ 6 0,60;0,68;0,77 +
2016 Kopau - - - +

© GMN
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Cucurbitaceae | IloGepexbe Juctes +H+ 4 0,60 -
27 | Bryoniaalba L. | Yeproro mo- [Tnoasr - - - -
PSL,0Kp. LBeTxn +++ 3 0,60 -
Maruerury, Crebun ++ 5 - +
2016
Dioscoreaceae
28 Tamus com- Tounucw, JIncTes A+ 8 0,68;0,82;0,89 -
munis L. okp. Llono- Crebin + 3 - +++
peru, 2016
Equisetaceae Xpeber ['om Hans. 4+ 12 0,40; 0.75 +
29 Equisetum 6opwu, 2017 4acThb
major L.
Fabaceae Oxp. KoOy- JIuctes +H+ 4 - -
30 | Acacia dealbata | neru, 2017 BeTkn - 3 0,09 -
Link. Crebin - 5 - +
CemeHa -+ 4 0.53 +
31 | Astragalus gale- | Terpurka- Jluctes -+ 9 0,00;0,55;0,67;0,92 -
giformis L. poiickuit p-H, 0,00;0,02;0,06;
okp. ¢.Opbe- LBeTkn +++ 9 0,12;0,22;0,85 -
™, 2017 -
Crebnn - 2 0,97 ++
Kopuu - 4 -
32 A. maximus IIuBrom60- Jluctes + 3 - -
Willd. pH, c.ACKH- TTnone! - - - -
naypu, 2016 LBeTkn +++++ 4 0,57, 0.70 ++
Crebmu - - - +
33 A. adzharicus | Amwkapa, okp. JIuctes +++ 5 0,09; 0,41 -
M.Pop. Ilymanu, Crebiun +++ 7 0,09; 0,27;0;39 -
2016 (3eneHsble) 0,53
Crebiun +++ 5 0,47 +
(xopuuH.)
Kopuu - - - +
34 A.sommieri AJvkapa, LiBeTkn + 3 0,66 ++
Freyn. Xwuxarsl, VYceukn +++++ 5 0,33; 0,55;0,64 -
2016 Crebiun - 2 - ++
Kopuu - - - +
35 | A. glycyphyl- Mo mopore JIuctes A+ 3 - +
los L. Komxopu, IInoznsr HH 5 0,62;0,71;0,76 +
2016 Crebiun - 1 - +
Kopuu - - - +
36 | Cercis siliquas- Tounucw, Jluctes A+ 9 0,62; 0,79 -
trum L. Banumn Crebnu - 1 - -+
-xBapu, 2017
37 | Cytisus cauca- 3ema3eHu, Jlucr, ct. -+ 14 0,43,0,48;0,53 -
sicus Grossh. 2017 TTnoae! ++ 15 0,78 ++
38 | C.caucasicus | Hopwuo, 2017 Crebmn -+ 3 0,38; 0,90 -
Grossh. [BeTkn -+ 11 0,21;0,32;0,42; +
0,51; 0,60
39 | Galega orient- | Terpuikapo, Jluctes +? 6 - +
talis Lam. oKp. Xpam- Crebnu - 5 - ++
recu-2, 2017
40 | Goebelia alo- Topwuiickuii Jluctos - 1 - -
pecuroides (L.) p-H, 10 c. [{BeTKH +? 1 - -
Bunge. Xuaucrasu, Crebiu +? 3 - -
2016
41 Laburnum T6unucu, JIncTes -+ 12 0,52;0,61;0,69; -
anagiroides L. | Bamummmksa- 0,80
pu, 2017 Crebin +++ 2 0,94 -
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42 | Lathyrus roseus Tounucy, JIuctes +++ 4 - +
Stev. okp. Lkuerun TTnoae! 4+ 6 0,18 ++
2017 Crebnu - 3 - ++
43 | Melilotus offici- | oxp. Maur- Jluctes +++ 6 0,50 -
nalis (L.)Pall. mcn 2016 L{BeTkn + 3 - ++
Crebnun +++ 5 0,10; 0,50 +
44 M. officinalis Tounucw, IIBeTkn +++ 9 0,39;0,52;0,98 +
(L.)Pall. okp.LlkHeTH, Jlucr, ct. ++ 6 0,21;0,35;0,44 +++
2017
45 | Robinia pseudo- Towmucw, IBeTkn -+ 7 0,62 +++
acacia L. Banumpksa- Oeble
pu, 2017
46 | R.pseudoacacia | [opuiickuii [{BeTkH e 8 0,55;0,61; 0,67 okt
L. p-H.c.Xuau- po30BBIE 0,73,0,77;0,82
crasu, 2017
47 | R.pseudoaca- Topuiickwmii Jluct,cT. +++ 9 0,06;0,37; 0,530,63 -
cia L. p-H. c. Xuamn
crasu, 2016
48 Sophora sp. okp. Tounu- IIBeTkn ++++ 8 0,04,0,23;0,38; ++
cu, 2017 0,53
49 S. japonica L. okp. Tommm- JIucTes, ++ 4 0,37; 0,69 +
cu, 2016 BETKHA
ILroaer +++++ 8 0,57; 0,69;0,74 -
0,79; 0 85
Crebnn - 3 0,37, 0,68;0,80 ++
50 Trifolium Bbakypuanu Jlucr, ct. - 12 0,55; 0,63 -
pratensae L. okp. unse- IIBeTku - 12 0,58; 0,69 -
mm, 2017
51 | Vicia sativa L. Topuiickmii | JIuct,iBet- -+ 2 0,91 +
p-H.c . Xunu- KU
crau 2016 Crebin + 4 - ++
52 Geraniaceae OKp. 03. JIuctes A+ 11 0,46;0,54; 0,67 -
Geranium [MapaBanu, IIBeTkn A 10 0,69 -
iberica Cav. 2017 Crebiu A 8 0,66 +
Kopuu + 8 0,59 +
Gentianaceae I"opuiickuit JIncTes A+ 9 0,40;0,58; 0,76 -
53 | Gentiana gelida | p-n.c. bomry [{BeTKH A+ 8 0,17; 0,58 +
Bieb. pa, 2016 Crebmn +++ 5 - ++
54 G.septemfida Bakypnanu, JIucTes -+ 9 0,56; +
Pall. oxp. unse- IIBeTkn -+ 8 0,52;0,60;0,68 +++
au, 2016 Crebmu ++++ 4 - ++
55 Swertia bakypuanu, Jluctes -+ 7 0,51 -
iberica Fisch. & | okp. [luase- IIBeTkn -+ 4 0,51 +
C.A Mey iu, 2016 Crebiu + 5 - +
Helleboraceae okp. Koz- JIncTes +++ 4 0,29; 0,60 -
56 | Consolida ori- xopH, 2016 LiBeTkH + 3 - -+
entalis (J.Gay) Crebnn - 1 - ++
Schroding. Kopuu - - - +++
57 C. divaricata Okp. c. u- [Tnoxet - - - -
(Ledeb.) Schro- | Topwm, 2016 LBeTkn + 2 - -
ding. Crebmm + 2 - ++
Hydrangeaceae Ha nopore JIncTes A+ 4 0,61;0,68;0,73; +?
58 Philadelphus Yapranu, 0,80
caucasicus 2016 [lnoapr + 5 - -
Koehne. Crebnun + 2 - -
© GMN 175
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Hyacinthaceae [laBkucu JIucT,cT. i o 2 0,30 -
59 | Scilla siberica 2017 IBeTkH -+ 5 - -
Haw. Crpyx)ku - 4 -
Labiatae Aunret- [Tnobr +++ 3 0,16;0,20;0,33;0,64
60 Betonica offi- CKOe -
cinalis L. BOJIOXPO- LBeTkn ++ 2 0,59; 0,72 ++
HUJIULIIE, Crebmu ++ 5 +
2016
61 | B. officinalis L. Mamnraucu, JInctes -+ 6 0,12;0,18;0,41;
Tonern, 2016 0,58
IIBeTku -+ 5 0,12; 0,24 -
Crebmu ++++ 3 0,28 +
Kopuu + 3 0,32;0,53;0,74 +
62 | B. officinalis L. Xpeber JIuctes -+ 4 0,17;0,24;0,38 +
Iuerom6o- IBeTku - 6 - crebl
pu, 2017 Crebmun -+ 5 - ++
63 | B. orientalis L. OKp. 03. JlucTest - 8 0,07;0,23;0,43 +
[TapaBanu, 0,84
2017 LBeTkn - 12 0,07;0,09;0,84;0,91 +++
0,09; 0,40
Crebinu 4+ 6 S+
64 | Calamintha sp. Bakypuanu Juctes -+ 8 0,67; 0,74 +
okp. Jdunse- IIBeTku -+ 8 0,69; 0,76 ++
g 2016 Crebin +++ 7 - +
Kopuu - 3 - ++
65 | Glechomahed- | T'opuiicknit Jluctes + 1 - ++
eracea L. p-H.c . Xunu- Crebiu -+ 7 0,18,0,22;0,47 ++
crasu, 2016
66 | G. hederacea L. Topuiickuit Hazs. - 13 - +
p-H.c . Xunu- YacThb
crasu, 2017
67 | Mentha arvensis | Topuiickuii JIucres A 5 0,49 ++
L. p-H, OKp. p. LlBeTkn -+ 5 0,46;0,54,0,68 +
Tana, 2016 Crebuun + 3 - -
68 | Nepeta cataria okp. LlaBku- JIuctes ++++ 4 0,22:;0,34,0,48; -
L. cu, 2016 0,65
Crebmn +++ 4 0,18;0,32;0,46
69 N. mussini Terpuikapo, JIuctes -+ 10 0,12; 0,30 +
Spreng. OKp. Xpam- LBeTkn -+ 6 - ++
recu-2, 2017 Crebin - 7 - +++
Kopuu - 3 - -
70 | Origanum vul- lNopuiickuii JIncThs, +++ 7 0,29; 0,43 -
gare L. p-H, yut. P. LBeTku
Tana, 2016 Crebiun + 2 - ++
71 | Salvia glutinosa JIEB. CTOD. JIucTest ++ 3 0,29;0,43,0.87 -
L. noporu Tua- Crebnn - 1 - ++
netu, 2016
72 | S.nemorosa L. | Terpunkapo, JIuctest -+ 9 0,17;0,46;0,60 +?
oKp. Xpam- IIBeTkn + 8 0,57, 0,97 ++
recu-2 ,2017 Crebin ++ 6 - ++
Kopuu - 2 -
73 Satureja laxi- yi. [{aBku- Jlucr,cr. A 6 0,08;0,16;0,25;
flora C. Koch. cu, 2016 0,58
Kopuu +? 3 0,78; 0,86 +
Linaceae Xpeber JIuctes - 4 - -
74 | Linum hype-ric- | IluBromo6o- [{BeTKH +++ 6 - +
ifolium Salisb. pu, 2017 Crebmu ++ 2 - ++
Kopuu - 2 - ++
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Loranthaceae | oxp. luaro- JIncTes ++ 3 0,33 -
75 | Viscum album pu, 2017 Crebnun - 4 0,42 +++
L.
Malvaceae Topuiickuii Jluctes +++ 8 - ++
76 Alcea rugosa p-H.c . Xunu- IInoaer - - - -
Alef. crasu 2016 Crebmu + 4 - -+
77 | A.rugosaAlef. | Topuiickuit Jluctes ++ 7 0,11 +
p-u.c .Xunu- TTnonet + 6 0,92 ++
crasu, 2017 Crebau - 3 - ++
Kopuu - 9 - ++
78 Lavatera Xpeber JIuctes +++++ 12 0,00; 0,13 ++
thuringiaca L. I{uBrom60- IiBeTkn -+ 16 0,00;0,86;0,91 +
pu, 2017 [Lmoxsr +++++ 13 0,00;0,24;0,90 ++
Crebmu + 7 0,00 .
Oleacea 3yrauackui JlucTes A 3 0,26; 0,62 -+
79 Osmanthus OoTaHuuec- Crebnu +? 2 0,71 -+
fragrans Lour | xwuit can,2016
Onagraceae Oxp. 3ena- JInctesa + 6 0,43;0,73 -
80 | Circea lutetiana | 3ennm, 2017 IBeTkH ++ 7 0,51 -
L. Crebnn + 4 - +
Kopuu - 4 - ++
81 Chamaeneriu Oxkp. duaro- JIuctes -+ 3 0,12 +
angustifolium pu, 2016 IiBeTkn -+ 5 0,12;0,65;0,81 -
(L.) Scop. Crebmu -+ 7 0,11; 0,64 +
82 | Ch. angustifo O3.ITapasa JIuctps -+ 4 0,12 +
-lium (L.)Scop. HH, IlBeTku At 4 0,12;0,57;0,65; -
2016 0,81
Crebnun A+ 3 0,12 +
83 Epilobium yil. ATeHu, JIuctes -+ 3 0,11; 0,13 -
hirsutum L. 2016 IIBeTku -+ 2 0,11; 0,13 +
Crebmu +++ 5 0,13 +
Kopun - 2 - +
Primulaceae Oxkp. JaBua- JIncTes +++ 4 0,47; 0,63 +
84 | Anagallis foe- Tapemxu, ITnoaer +H+ 4 0,36;0,55;0,68 +
mina Mill. 2016 Crebmu +++ 5 0,56; 0,67 +
Kopuu - - - _
85 | Primula macro- Tounucw, JIuctesa A+ 4 0,26; 0,30 +
calyx Bunge. okp.I'nnanu, IlBeTkn -+ 3 0,15;0,22; +
2016 Crebmu +++ 4 0,28;0,21; 0,30 +
Polygonaceae T6umucu, JlucTes -+ 11 0,52; 0,73; 0,830,72; _
86 | Atraphaxis cau- | okp. Komxo- | LlBerku ¢ -+ 8 0,81 _
casica (Hoffm.) pu, 2017 CemeHoit
Pavl. Crebau +? 4 0,21; 0,30 +++
87 Polygonum T"opuiickuii Hans. - 0,55;0,69;0,81;0,90 +
aviculare L. p-H,c. Xunu- 4acThb
craBu 2017
88 P.carneum Okp. 03. JIuctes -+ 11 0,56; 0,64; 0.76 -
C.Koch. [TapaBanu, LBeTkn -+ 5 0,79; 0,87 +
2017 Crebnn ++++ 6 0,24 ++
Kopau - 3 +
89 | P.convolvulus L. | XpeGer Llus Lenoe -+ 6 0,59; 0,73 clebl
romoopu, pacreHue
2017
Rosaceae okp.ymr.llas- JIucTes +++ 7 0,32;0,68;0,79; -
90 Agrimonia kucu, 2016 0,93
eupatoria L Crebnun ++ 5 0,12;0,16;0,83 -
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91 Filipendula Bakypuanu, JIuctes -+ 9 0,60; 0,65 +
ulmaria (L.) okp. Jdunse- LBeTku -+ 12 0,58;0,69;0,80 ++
Maxim. au, 2016 Creban +++ 6 0,12;0,16;0,53 ++
92 | F.ulmaria(L.) | baxypuanu, JIuctes +++ 7 - -
Maxim okp. baxyp IIBeTkH ++ 3 0,60 +
muxe, 2016 Crebin + 6 - -
93 | F.ulmaria (L.) bakypuann Jluctes - 8 0,31 -
Maxim okp. Junse- [Tnonet, ++ 9 0,37 ++
nm, 2017 ceMeHa
Crebiun ++++ 11 0,30
94 | Potentilla anser- | Hunonmun Jluctes +++ 3 - +
ine L. Ia, OKp. Crebnun ++ 2 - +
[TapaBanu,
2016
95 | Rubusideus L. | Bbakypuanm, Jluctes -+ 10 0,31; 0,61 +
okp. Junse- Crebmun ++ 7 - +++
mm, 2017
Rubiaceae [Tarapa IInoaer, ++ 6 0,54 -
96 Crucianella Junropu, ceMeHa
angustifolia L. 2017 Crebiun +++ 5 0,54; 0,68 +++
Kopuu - - - -
97 | Galium crucia yur.IlaBkn- JIuctos -+ 5 0,31 ++
-tum(L.) Scop. cu, 2016 Crebin + 3 0,60 ++
Rutaceae Acypern, JIncTes - 9 0,49;0,61;0.68 +
98 | Dictamnus cau- 2017 IBeTkn A 10 9,49; 0,61 +
casicus (Fisch.& Crebmn -+ 6 0,47 ++
C.A.Mey.) Kopuu - 3 - ++
Grossh.
Santalaceae [Tatapa
99 Thesium Huaropu Crebmun +++ 2 - +
arvense Horva- 2016 Kopuu - 2 - -
touszky
Scrophularia- Bakypuanun
100 ceae okp. dunse- LBerku, +++ 9 0.04 -
Euphrasia stricta mm, 2017 ceMeHa
Hoss. Crebin +++ 12 0.04
101 | Linaria cauca- Oxkp. baky- JIuctps, + 1 -
sigena Kem.- puaHu TUTO/IbI
Nath. 2016 [BeTKH ++ 2 - +
Crebnn ++ 1 - +++
Kopuu +? 2 - +
102 | Melampyrum Tounwucw, JIuctes -+ 10 0,26;0,47,0,54; ++
arvense L. okp. Lomo- 0,63;0,78
pern, 2016 LBeTkn + 5 0,24:;0,42;0,54; +++
0,62
Crebmu + 5 0,25, 0,54 ++
103 Pedicularis Toumucw, JIucr,cred. +++ 9 0,04; 0,14 -
comosa L. okp.lkuern, LBeTkn +++ 9 0,04;0,14,0,85 +
2017 Kopuu - 3 - +
104 Rhynchoco- Oxkp. Hopuo JIncTes +? 6 0,32; 0,57 +
rys orientalis 2016 ITnoapt ++ 2 - +
(L.).Benth. Crebuu ++ 5 0,30 +
Kopuu - - - -
Solanaceae lNopuiickuii JIncTes ++ 3 0,68 -
105 | Physalis alkek- | p-u, c.Xumu- | Ilgetku +? 2 - -
engi L. cTaBu (coOp. ITnonpr - - - +
28.VI) 2016 Crebmn +? 1 - -
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106 | Ph. alkekengi L. | Topuiickwuii JIuctes +++ 4 0,68; 0,71 ++
p-H, c.Xunu- IBeTkn +? 3 - -
cTaBH, (cobp. Crebmu +? 2 - -

29.X)2016
107 Solanum IIpaB. CTOP. JIuctes ++ 7 0,70 +
pseudopersicum JIOpOTH [Tnozst +? - - +
Pojark. Tuaneru, Crebau + 3 - +
2016 Kopuu - 6 - ++
Valerianaceae JIuctes +++++ 5 0,43;0,59,0,78 +

108 | Centranthus Acyperu, LseTkn - 3 0,61 +

longifolius Stev. 2016 Crebiun - 4 0,59; 0,76 +++

109 | Valeriana alliari- | Bakypuanu JIuctes +++ 5 - +

aefolia Adams okp. Aunse- IBerku ++ 5 0,63 +
mu, 2016 Crebnn + 6 - +++
Kopuu - 5 - +H+
Verbenaceae Tuanetu, no Jluctes +++ 8 0,07;0,13;0,19; +
110 | Verbena offici- | mopore Yap- 0,51 -
nalis L. ramu ,2016 Cemena ++ 2 0,13;0,93 +
Creban - - -
Umbelliferae Toumnucw, JIuctes +++++ 5 0,27;0.34; 0.65; 0.90 -
111 | Astrantia maxi- | meBsIit Geper 0.11;0.14;
ma Pall. p. Bepe, 2017 | IIBerku -+ 13 - -
Crebmn - 6 -
112 | Bupleurum wit- JlaBun JIuctes -+ 7 0,19;0,41;0,47; -
tmannii Stev. Tapemxu, 0.58;0.72
2016 IlBeTkn, A+ 5 0,51; 0,60 -
ILtoaer
Crebiun A+ 3 0,66 +++
Kopuu - - - +++
113 | B. wittmannii JaBun JIuctes R 7 0,19;0,41;0,47, -
Stev. [apemxu, 0.58; 0.72
2016 L{BeTKw, A+ 5 0,51; 0,60 -
[Tnonwr
Crebmu A+ 3 0,66 +++
Kopuu - - - +++
114 | Laser trilobum | Oxp. Hopuo, JInctes ++++ 8 0.48;0.62; 091 +++
(L.)Borkh 2017 2017 -
Crebmn + 4 ++
115 Pimpinella Xpeber Jluctes -+ 8 0.12;0.33; 0.44; 0.55 -
rhodantha Boiss. | LluBromo6o- 0.22;0.46;0.61

pu, 2017 IIBeTkn -+ 9 - ++

Crebmu + 7 - +
Kopuu - 3 -+

116 | Smirnium perfo- | TOunucn, JIuctes -+ 9 0.60; 0.72 -
liatum L. okp. ITatapa Crebmu +++ 7 0.69 -+
Junaropu, Cemena +? 3 - -+

2017 KOpHHU - - - ++
117 | S. perfoliatum | Oxkp.IlaTapa Juctes +++ 1 0,86 +++
L. Hunropwu, Crebmm +? 1 - +++
2016 KopHu +? 1 - +++

I{uk10apTaHOBBIC TPHTEPIICHOU/IBI BBISBICHBI B IIPECTa- TEKTOPHOW, HEUPOAETCHEPATUBHOM, T'aCTPOUHTCHCTUIHAIIb-

BUTCIISIX CEMCUCTB Asteraceae, Apiaceae, Anacardiaceae,
Convolvulaceae, Fabaceae, Geraniaceae, Helleboraceae,
Malvaceae, Oleaceae, Polygonaceae, Scrophulariaceae,
Umbelliferae, Vallerianaceae (Tabnuna).

N3BecTHO, uTO (DapMAKOIOTMYECKH AKTHUBHBIE IIperaparhl
Bujia pona Geranium 06alar0T aHTHOKCHIAHTHOMN, I€NaTompo-

© GMN

HOH, OaKTepHOCTaTHYeCKOH, (GyHIMIMAHON aKTMBHOCTBIO [1].
Corpynaukamn MHCTHTYTA ()apMaKOXMMHU YCTAHOBIICHO, 4TO
STHIIAIeTaTHAsl CyMMa M3 Haf3eMHoi yactu Geranium pusillum
o0najgaeT aHTHOKCHIAHTHOM, OakTepro- M (QyHTHIMIAHON aK-
TUBHOCTHIO [1]. PacTenue Polygonum carneum, nmpou3pacraro-
mee Bo Quiope I'py3un, Ha coxgeprkanue (pIaBOHOUIOB HE IPO-
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aHamu3upoBaHo. OTBAp PACTCHUS MPUMEHSICTCS MPU OCTPBIX U
XPOHUYECCKUX 3a6OHeBaHl/IﬂX KHIICYHHWKA, TOH3UJJIMTAX, TMHI'U-
BuTax [7].

Geranium ibericum n Polygonum carneum BBURy MHTEpec-
HOTrO (hJTAaBOHOMJHOTO COCTaBa IOIBEPIaiCh CPABHUTEIBHO
nNIyOOKOMY XMMHYECKOMY aHayiu3y. PasneneHue mosydeHHBIX
CyMM U3 5TUX BHAOB Ha I/IH):lI/lBI/I)IyaJ'[beIC KOMITIOHECHTBI OCY-
HIECTBIISUIM KJIaCCHYECKUMH MeToaMu [2]. M3 Haa3eMHbIX Ya-
cTeif 00enx pacteHuit Beiaeauu Bemectsa: 1 u 2 (G. ibericum);
Beuiectsa 3 u 4 (P. carneum).

Jnst uaeHTruKauu U30JMPOBAHHBIX BELIECTB HCIOJB30-
BaJIM LBETHBIC pPCaKLNU, d)HSHKO—XI/IMI/I‘leCKI/le KOHCTAHTBI KaK
CaMHuX BCIICCTB, TaK U HpO}lyKTOB X KUCJIOTHOI'O U IICJIOYHOT'O
ruzponnsa, ganaeie UK, Yd-cnexkrpockonuu [2].

Bemectso 1- cocrasa C, H, O,,, JKENTOro UBETa UrOJIBLYATHIE
KPUCTaJLIbI ¢ T.IUL. 236-238°C (13 meTanona). YP-crektp: A,
metanou, HM: 360, 262; UK-cnexTp: Vo KBr, em': 3300(0OH),
1665(C=0),1605, 1665, 1515 (C=C). Ha ocHoBaHuU MOIy4EH-
HBIX JAaHHBIX U UX CPAaBHECHUSA C ayTeHTI/IquIM 06pa3u0M rume-
puHa BeniecTBo | HaeHTHUIUPOBAIH KaK KBepueTHH-3-0-f-D-
rajakTonupano3ua (rurepun) [2].

Bemecreo 2 - cocrasa C H O, SpKoxkenTbie KpUCTAILIBI
¢ T 310-312°C (u3 meranona). Y®-crektp: A, MeTaHoI,
um: 372, 257; UK-cnekrp: L KBr, em!: 3385, 3300(0OH),
1665(C=0),1565 u 1516 (C=C). Ha ocHOBaHMHU NOJYYECHHBIX
JIAHHBIX U UX CPaBHEHUS C ayTeHTH'—leIM 06pa3u0M KBEpUETHUHA
BEIECTBO 2 UACHTU(DHUIIMPOBATH Kak 3,5,7°,3”.4’-TpUruapoxcu-
¢naBoH (kBepuerun) [2].

Bemectso 3 - cocrasa C, H, O, , KenTo-3€J1€H0BATOrO LBETA
KpucTaywibl ¢ T 189-191°C. Y®-crektp: A, , METaHOJ, HM:
372, 257; UK-cnekrp: v KBr, cm!: 3450(0H), 1650(C=0),
1610, 1585, 1520 (C=C). BemectBo 3 BO3IEHCTBHEM KHC-
JIOTHl PACILEIUIeTCS Ha arIMKOH-KBepLeTHH, D-riroko3y u
L-pamHo3y. B pe3ynbrare aHanu3a U CpaBHEHUS UX C ayTEHTUY-
HBIM 00pa3iom pyTHHA TIO3BOJIUIN UACHTU(HUIIMPOBATh BEIIlC-
CTBO 3 Kak KBepLeTHH-3-0-pyTHHO3UA WK PYTHH [2].

BemectBo 4, BoinenenHoe u3z Polygonum carneum, oxasa-
JIOCh WAECHTUYHBIM BELIECTBY 2 (KBEPLETHH), U30JIUPOBAHHOMY
u3 G. ibericum.

Bemectsa 1, 2 u3 G. ibericum v Bemectsa 3 u 4 P. carneum
¢opsl [py3un BbIICICHBI BIICPBBIC. DTH BUIBI MOKHO MPHME-
HATH B KA4YE€CTBE ChIPbS KBEPLUETHHA U PYTHHA.
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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.

Thilisi 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-f-
D-galactopyranoside-hyperin (G. ibericum), 3 5,7 ¢, 3°.4’ pen-
tahydroxy-flavone — quercetin (G. ibericum, P. carneum) and
quercetin-3-0-rutinozide — rutin (P. carneum).

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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PE3IOME

PE3YJIBTATHI IPEJIBAPUTEJIbHOI'O UCCJIEIOBAHUS PACTEHUI ®JIOPBI [PY3UU
HA COAEPKAHUE ®JJABOHOUJOB U TPUTEPIIEHOU1OB

ManamBuim K.I., Cyrnamsuau M.HU.,
CarapeunmBuin T.I., Anesn k. H., Ananusa M./,

Tounucckuii ocydapcmeennviti MmeOuyurckuil ynusepcumem, Uucmumym gapmaxoxumuu um. 1.1 Kymamenaose, I pyzus

Llenpio WMcclieOBaHUS SIBISUIOCH ITIPEABAPUTEIIBHOE H3yde-
HHUE BUJIOB PACTCHUH, COOPAHHBIX LEJIEBBIMU DKCHECAULMIMH
HarpaBiieHneM (apmakoboranuku MucruryTta dapmMakoxuMun
uM. U. I'. Kyrarenanze 3a nepuon 2016-2017 rr. [IpoananuzoBan
341 obwexr u3 117 (106 pa3HBIX) pacTeHHUH, OTHOCSIIMXCS K 36
cemeiictBaM u 93 ponam. M3 pacteHuii nosyyanu nojispHble U
HenoJsipHble Ppaxuu. [t oOHapykeHus (IaBOHOUIOB U TPH-
TEPIECHONIOB IIPUMEHSIIN KadyecTBeHHbIe peakiyn, b/X n TCX
QHaJIN3bI B Pa3HBIX CUCTEMaX PacTBOPUTEINEH.

Cpenu  aHAIM3UPYEMBIX OOBEKTOB OCOOCHHO — BBIJCIIS-
JIMCh BUIBI cemelcTtB Fabaceae, Asteraceae, Geraniaceae,
Polygonaceae, Labiateae, Rosaceae.

I'my6oxo w3yuensl Bunsl Geranium ibericum n Polygonum
carneum; 13 HAX BBIICNICHBI ()IaBOHOUIBI, KOTOPBIE C y4eTOM (H-
3UKO-XUMHUYECKUX CBOICTB, NaHHbIX UK 1 YD-cnexTpockonuit
U TIPOJIYKTOB XUMHYECKOTO MPEeBpaIleHus HIeHTHQUIUpOBa-
HBl Kak KBepueTuH-3-0-B-D-rajaktonupaHo3us - THIEPHH
(G. ibericum), 3,5,7°,3’.4’-nieHTarupokcu-piaBoH —KBepIie-
tuH (G. ibericum, P. carneum) u kBepueTuH-3-0-pyTHHO3U]T
— pytuH (P. carneum). ®naBonounst G. ibericum v P.carneum
¢uopsl ['py3un H3ydeHb! BIIEpBBIE.

ITo conmepxkaHWIO TPUTEPIICHOMIOB OCOOCHHO BBIICIS-
JHCh TIPEACTaBUTENN CeMeicTB Asteraceae, Fabaceae,
Helleboraceae, Polygonaceae, Scrophulariaceae.

Agboydy

LoJodmnggeml geomdols dzgbsdgms Fobsl{omo asdmygenggs Raogmbmowgdols
©> BMoRgH39b950L Fgd(339@mdsby

J-dognsTgoano, d.LgmosTgomo, m.bosws®godgomo, x.obgao, d.omsbos

ndogolols bobgendfoxgm Lsdgwoiobm gbogg@lodgdo,
0. Jamomgmsdols gomdsgmodool 0bbBod @ o, Lods@mggmmm

33930 30bobls  Fo@dmowygbs  go@dsgmJodools
060G RO 3mdmE60301 ©93503odgbBols
dobbmo@mogo  9db3grozogdols dog@d 2016-2017  Fengddo
YgpOmgogno I3gbstgms b0dydgdols Fobolifomo dgb§og-
s Beoogmbmowgdol s BM0FGM3gbgdols Vgd3g9e0m-
b55bg. goobogobgdymos 36 mxobol ©s 93 ygsmols 117
(106 Lbgowslbgs) d3gbs@ols 341 60dydo. mdogddgdowsb
dogdam 3oy ©s sMs3mms@m  GMs(3096d0
3°dmgEobos Basgmbmowgdol s B®0@gM3gbmowgdols
d60dgbganmgobo Igdggemds. obisbolosmgdemaw go-
dmygbgdymos mgolimd@ogo Mgsd309d0,d/d s magd obe-
@obo bbgoolbbgs asdblibgenms Lol@gdsdo.

3o0bs@obgdymo  mdogd@goowsh  asblsggmdgdomn
3odmodhggs  mxsbgdo  Fabaceae, Asteraceae, Geraniace-
ae, Polygoniacea, Labiateae, Rosaceae. @enogmbmowgdols
d60dgbganmgsbo V9339 mdom aodm@dbg o Geranium

ibericum > Polygonum carneum dgos@gdom @@ds© 0ym
‘YgbFogeogo. dompob 0bmenodgdymo gasgmbmowg-
b0, gobogy®-Jodogdo mgolgdgdol, 0bg@sfomgemo s
9 B®500589M0-3gJBO gm0 Imboigdgdol  ©s  Jodo-
A0 goMEsdbols 3OmEyJBgools glfsgmols dgogyswe
00096G0x80300909m0  5M05b, AMAMOGE  339039B0b-3-
0-B-D-gogs @B m3odmbmbowo-dodg@obo  (G.  ibericum),
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

APTEPUAJIBHAS TUTIEPTEH3US Y PABOUNX YPAHOIIEPEPABATBIBAIOIIEI'O ITPEATIPUATHUSA
KA3AXCTAHA: PACIIPOCTPAHEHHOCTbB, OTHOCHUTEJIBHBIE PUCKH U ITPEJUKTOPBI PASBUTHS

BexenoBa ®.K., TkaueB B.A., baiinypun C.A., basnosa /I.b., Axmet:kanosa L1LK.

HAO «Meouyunckuii Ynusepcumem Acmanay, Hyp-Cynman, Kasaxcman

Pecny6iuka Kasaxcran 3aHUMaeT OHO M3 BEAYIUX MECT B
MHpe 10 J100bIue U nepepaboTke ypaHOBOW pyabl. BeimosHe-
HHE OCHOBHBIX TCXHOJIOTHYCCKUX onepaunﬁ Ha ONpeAnpusaTuax
aTOMHOM IPOMBIIIJICHHOCTHU COITPOBOXIACTCA NEPMAaHCHTHBIM
BO3/ICIiCTBHEM Ha IePCOHa] KOMOMHUPOBAHHBIX PaIHAIlMOHHO-
XUMHYECKUX (JAaKTOPOB: BHEIIHETO ¥ BHYTPEHHET0 O0JIyUYeHHs B
MaJiblX 03ax, IbUIX, I'a30B, UPPUTAHTOB, TOKCHUYCCKUX COCAU-
HEHUH ypaHa, ICHXO3MOLMOHAIBHBIX Heperpys3ok [6,10]. Ilo
MHEHHIO psia aBTOPOB, COUCTAHUEC PA3JIMYHBIX aHTPOIIOI€HHBIX
(bakTOpoB (HU3UUECKO, B TOM YHCIIC PAAUAI[MOHHBIX, U XHMH-
YeCKOHU ITPUPOJIbI MOXKET YBEJIMUUBATH PUCK XPOHUYECKHX 3200-
JIeBaHMI BHYTPEHHHUX OpraHoB. [Ipu 3ToM paanannoHHbi dak-
TOPp MOXET U HE UrpaTh ONPEACIAIOLIYIO POJIb, HO BBICTYIIAaTh
B KaueCTBE areHTa, NOTCHIUHUPYIOIETro BO3AECHCTBUE TPaJULIU-
OHHBIX IPEIUKTOPOB XPOHHUYECKUX 3a00JIeBaHUN BHYTPEHHHUX
OpraHoB, B TOM YHCJIe apTepHalbHO runeprensuu [2,3,7,14].

VYeraHoBiaeHO, 4TO 3(QGEKT HU3KOYPOBHEBOrO OOIydYEHMS
MOXXET MHOI'OKPATHO YCUJIMBATbCS B KOM6PIH3.LIHPI C Apyrumu
(1)H3I/ILICCKI/IMI/I H XUMHUYCCKHMH HeGHaFOHpI/IﬂTHbIMI/I IIPOU3BOI-
CTBEHHBIMU (pakTopaMu. MImeromuecs B IOCTYITHON TUTEpaType
CBEJICHHA O PAcIpOCTPAHEHHOCTH apTepUabHOM IMIICPTEH3UU
(AI') cpenn paGOTHHKOB TPEANPHUSITHII aTOMHOW HHJIYCTPUH
MaJIOYHCIICHHBI, ()parMEHTApHBI U B PsJie CIydacB POTUBOPE-
yuBsl [1,8,9,15,16,21].

Lenblo mccnenoBaHus sIBUWIOCh M3y4EHHE PACIPOCTPAHEHHO-
CTH, OTHOCHTEJIBHBIX PHCKOB U IIPEANKTOPOB pa3BuTust Al" y pabo-
YUX ypaHOIepepadaThIBAIOLIETO MPEeAPUTHS, OIBEPTaAOIINXCS
B TIpoliecce NpodecCHOHANBHOM eTEHOCTH BO3ICHCTBUIO HO-
HU3BUPYIOUICTO U3JIyUCHHUS B JUAIIA30HE «KMAJIBIX» J103.

Marepuan u MerToabl. I3yueHbl pacHpOCTPaHECHHOCTH
(Pr), orHocurenbHble TpyOble (RR) u cranmaprusoBaHHbIC
(SRR) pucku AI' y 809 pabounx mysxkckoro nona ['mapomeran-
nyprudeckoro 3aBoaa (I'M3) r. CrenHoropcka, sSBISIOLIETOCS
kpynHeiimum B CpenHe-AsuarckoM pernoHe u Kaszaxcrane
OpEANpUATHEM [0 NPOU3BOACTBY TEXHMUYECKOM 3aKHCU-OKHU-
cu ypana. PacnpocrpanenHocts Al u3ydanack ¢ IOMOIIbIO
OTKPBITOTO  CIUIOIIHOTO TONEPEYHOro (KPOCC-CEKIIMOHHOTO)
CPaBHUTEIBHOTO HCClenoBanus padounx ['M3, oxBaTHBIIETO
96,9% mnepcoHana OCHOBHBIX MPOM3BOJCTBEHHBIX IIEXOB MPE/I-
npusaTtud. [lo gaHHBIM Ci1ykObl pagMallMOHHON 0€30MacHOCTH
I'M3, perucrpupyemMasl paavalioHHas Harpy3ka Ha IEepcOHAal
B TEUCHHUE psijia JIeT Oblia paBHOMepHa. CpeHsst MHANBHyallb-
Hasl J103a BHYTPEHHEro M BHeIIHero oOmydeHus 3a 2013-2018
IT. cocraBmia 6,82 m3s/rox. [pynmy cpaBHeHust coctaBuiu 696
paboTHNKOB CTEMHOrOpCKOro NOALIMITHUKOBOTO 3aBoaa (CII3),
pacnonoxxerHoro Ha paccrostuun 10 kv ot I'M3. Bribop rpyr-
IIbl CPaBHCHUA o6ycnaBneH OJMHAKOBBIMU C 3KCHOHpreMOﬁ
IPYNIOH COIMAIbHO-OBITOBBIMY, NPHPOAHO-KIMMATHUYECKUMU
ycioBusiMH. Bce paboure SKCIOHMPYEMOil TPYIIbl U IPYIIIbI
CpaBHCHHS NPOXKHBAJIU B I. CTeHHOFOpCKC U UMCJIM OAMHAKO-
BBIIf ypOBEHb OOTy4EHHsI OT €CTCCTBEHHBIX HCTOYHUKOB. [ py1I-
Ia CpaBHEHUs OTIMYAJIaCh OT HKCIIOHUPYEMOH, OTCYTCTBUEM
BO3/ICHCTBHS PaIMallHOHHO-XUMUYECKHUX (DAKTOPOB, HPHUCYIINX
ypaHonepepa0aTbIBaroIIeMy IPOU3BOJICTBY.

B xauectBe Mepsl cpaBHeHus paccuntbiBasii RR 1 SRR. 95%
noeeputenbHblii uHTEpBaN (CL) it RR u SRR paccunrtsiBanm
no mMerony Karna. J{jist cpaBHeHUs He3aBUCUMBIX BBIOOPOK 10 OU-
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HApHOMY IIPU3HAKY (pacHpOCTPaHEHHOCTD) JOMOIHUTEIBHO, UL
OLICHKH CTaTUCTUYECKOM 3HAYMMOCTH PA3IMYMid, IPOBOAMIIN aHA-
JIN3 YETHIPEXTIONBHOM TAOIHIIBI COMPSDKEHHOCTH C UCIIONIb30BAHH-
em kputepust > [11,13].

Jlis M3yuyeHHs B3aMMOCBS3U MEXIY H3y4aeMbIMH KoJIMde-
CTBEHHBIMH M KAaueCTBEHHBIMH INEPEMEHHBIMH HCIIOJIb30BaJIH
METO/] HETHHEHHON MHOYKECTBCHHON OMHAPHOM JIOTHCTHYECKOM
perpeccun. [Tocrpoeno ase moxenu - st M3 u CII3. Ouen-
Ky TIOJIyYCHHBIX B pe3yJbTaTe IOCTPOCHHs MOJENICH BECOBBIX
-k02(hGUIIMEHTOB MPOBOAMIN C MTOMOIIBIO TIPSIMOTO TOIIATr0-
BOTO aJIropuTMa (IporpeccuBHas cesnekuus). Cuiny CBSI3H Kak-
noro mpenukropa (dakropa prcka) ¢ pacHpoOCTPaHEHHOCTHIO
AT onenuBanu no otHomenuto mancos (OL), paccunTaHHbIX
Ha OCHOBAHUH TOJY4YEHHBIX B-K03(duientos [13].

Jly1s n3ydyeHus B3aUMOCBSI3M MEXy paclpoCTPaHEHHOCTHIO
u ¢axropamu pucka (OP) pazsutus Al oueHuBaIM Hamnyue
crieayromux, Hanobosnee 3HaduMbix OP (mpeankTopoB) passu-
tust Al': BO3pacT, oTsAToIIeHHAs HACIEJACTBEHHOCTD, OKUPEHUE,
MeTabOINYECKHI CHHIPOM, yIIOTpeOIeHne aIKorois, IPUCTpa-
CTHE K COJICHOIl muiie, Hu3Kas (QU3HUYecKasi aKTHBHOCTb, IICH-
X03MOLMOHAJIBHOE TIePECHANPSDKCHUE, KOHTAKT ¢ UCTOYHUKAMU
nonusupytouiero usnyuenus (M) u BpeqHbIMU XUMUYECKUMU
BeniecTBamu [3,9,23].

Jlnst XapakTepUCTHKH aHTPOIIOMETPUYECKUX JaHHBIX HC-
mosb30Bas uHACKC Maccel Tena (MMT). O Hamuunu MeTabo-
nyeckoro cuHapoma (MC) cyauiu Ha OCHOBaHMM KpPUTEpUEB
International Diabetes Federation [19].

Pacuer ymorpebnenus 3tanona (r/HEesT) MPOBOIMIH B COOT-
BercTBuM ¢ Kiaccudukaneit B.B. Jlynaesckoro n B.J[. CrsokkuHa
[4]. Tlo xommuecTBY ymoTpebiseMoro staHoina c(HOPMHUPOBAHBI
rpynnsl  aOCTHHEHTOB, CIIy49alHO, YMEPEHHO, CHCTEeMATHYEeCKH
U NPUBBIYHO MBIOMMX PAOOTHUKOB. J[Jsi OLICHKH MCHXOAMOIIHU-
OHAJILHOTO HAIPSDKCHHS HCIIOJIB30BaHA METOJMKA JUArHOCTHUKH
caMOOLeHKH ypoBHs TpeBoxkHocTH U.JI.Crimntbepra B ajantaiuu
10.J1. Xanuna [17]. Meromuka no3sossier g depeHIpoBaHHO
U3MEPSITh TPEBOXKHOCTD KaK JITUHOCTHOE CBOMCTBO (YPOBEHb JIMY-
HOCTHOM TPEBO)XHOCTH), M KaK JITYHOCTHOE COCTOSHHE (YPOBEHb
CUTYaTHBHON TpeBOXHOCTH). OLeHKy ypoBHs peakTuBHOU (PT) u
suHOH (JIT) TpeBoXHOCTH MPOBOAMIM OJHOTUIHO: <30 OayuIoB —
HU3Kas, 31-45 - ymepenHas, >46 —BbICOKasl.

PesyabTarel u ux obcyxaenne. Pr A" usyuena cpean 1505
pabounx 'M3 u CII3. Ananu3 nmokasaresneil Pr BBISBHIT BBICO-
KyI0 MOpakeHHOCTh Al' mepcoHana ypaHOOIIACHOTO HpeaIpu-
stus (tTabmuna 1).

OTtHOCHTENbHBIN prcK Al B 9KCIIOHUPYEMOH TpymIie OblT U3-
osiTounbiM (RR=1,8; 95% CL 1,4-2,3). BoisiBiieHHast BbICOKast
pacipocTpaHeHHOCTh Al' B 3KCIIOHUPYEMOIi IpyIIie COBMNATaeT
C JJAaHHBIMHU psifa uccienosarene. Tak, puck Al' (oTHOcHTEb-
Hbif manc 1,6; 95% CL 1,1-2,4) nossitien y padounx Cubup-
CKOTO XMMHYECKOro KOMOWHATa, HEMOCPEICTBEHHO KOHTAKTH-
pytoumx ¢ ucrounnkamu MU B cpaBHeHHH ¢ uiamMu 6e3 Tako-
Boro [7,14]. B Toxxe Bpems, B pe3yibTaTe aHaIu3a MEIUKO-I0-
3umerpuyeckoro perucrpa Kananpl, Benukodpuranun u npous-
BOJICTBEHHOTO 00benuHenus «Masik» (Poccus) uccnenosarenu
HE CMOII KOHCTaTHPOBATh (PAKT MOJIOKUTEILHOM CBA3U MEXKTY
paIualioHHON 10301 y IepcoHalia U cepaeyHO-COCYAUCTOM 3a-
6osieBaeMocThio [20,22].
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Tabauya 1. Pacnpocmpanennocmo u 2py6wii puck AI''y pabouux I'M3 u CI13

M3 CII3 RR I'M3 vs CII3
n Pr, % (95% CL) n Pr, % (95% CL) (95% CL)
193 23,9 (21,0-26,8) 91 13,1 (10,3-15,9) 1,8 (1,4-2,3)

AHaN3 OTHOCHTEIBHBIX PUCKOB Al B 3aBUCHMOCTH OT BO3-
pacra y nepconana 'M3 u CII3 myxckoro rnoja rnoxasani, 4To
HaunHas ¢ 30 aer puck 6oners A" cpenn padounx 'M3 Obu1 B
1,5 paza Beime, yem cpeau padounx CII3; B Bo3pacTHBIX rpyI-
nax 40-49 ner u 50-59 ner OTHOCUTENIBHBIN PUCK MOBBIIIAJICS

10 1,98 1 2,2, cOOTBETCTBEHHO (pHC.).
q RR6,6(95% CL2,8-15,5)
60-69 net

50-59 ner! RR2,2(95%CL 1,53,1)

40-49 net RR1,9(95% CL1,2:3,3)

30-39 ner! RR1,5(95% CL0,8-3,0)

20-29neT}  pro ) (95%CLO,1-1,1)
T T T T 1
3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

0

Puc. 95% 0osepumenvhvle unmepsanibl OMHOCUMETLHBIX PU-
ckos (RR) Al 6 3aéucumocmu om 6o3pacma y pabomuuxoe I M3
vs CII3

OtHocurensHbli puck Al B 60-69-neTHelt Bo3pacTHOH rpym-
I1¢ 3HAYUTEIBHO MpeBbiial RR B Ipyrux Bo3pacTHBIX rpymax,
ontHako umel mupokuid 95% CL, uyTo cHIXKaIO LIEHHOCTH KOJIU-
YeCTBEHHOM omeHKH RR.

1 2

WccenenoBaHus 0 M3y4YEHUIO SINIEMHUOJIOTHH CepJed-
HO-cocynucThix 3aboneBanuii (CC3) u ux ®P cpenu pado-
YUX NMPOMBIIMIJICHHBIX HPEINPUSATUN IOKa3alid, 4TO YCIo-
BHSI TPO(ECCHOHAIBHON esATEIbHOCTH, B TOM YHCIIE BO3-
neiicteue MU, Binsst Ha ypOBHU OTAEIBHBIX IPEJUKTOPOB
(®P), umeroT ompexnesnieHHOE 3HaYeHHE B (pOPMHUPOBAHUHU
CC3 [2,5,12].

Pe3ynbraThl CpaBHEHHS YacTOTHI PAaCIIPOCTPAHEHHUS U3yda-
eMmblx OP pas3sutus Al cpenu nepconana I'M3 u CII3 npuse-
neHsl B Tabiune 2. O6pamiaeT BHUMaHNe 3HAUUTEIbHAsl pac-
npoctpaneHHOCTh JIT BrIcOKO# crenenu cpenu 58,2% pabo-
qux ['M3 (95%CL 54,8-61,6), npeBoCXOAMBINAS aHAJIOTHY-
HBIIi TTOKa3atelnb cpeau pabounx CII3 B 21,6 pasa (p<0,0001).
ITokazarenn PT Bwicoko#f cremeHnm cpeam padoumx ['M3
Tak)Ke ObuIN BbIE, 4YeM B rpymme cpaBHeHus (RR 4,9 (95%
CL 2,9-8.,4; %*=33,4;p<0,0001)). 13BectHO, uTOo pabora BO
BPEIHBIX M ONACHBIX YCIIOBHSX CONPOBOXKIACTCS OOIBIION
SMOLIMOHAJIbHON HArpy3KoH, CBA3aHHOU ¢ UyBCTBEHHOU HEO-
MPEAEICHHOCTHIO OIIACHOCTH U CyObEKTHBHOW HEONpeaeIIeH-
HOCTBIO NPOTHO3a, MEXIY TEM yCTAHOBJIECHO, YTO JTHTENb-
HBIN XpoHUYeCckuil cTpecc BeAET K pazsutuio Al [5,9,14,24].

Tabnuya 2. PacnpocmpaneHHOCHb 1 OMHOCUMETbHbIL PUCK Npeduxkmopos A"y pabouux myscckoz2o nona

™3 CII3 RR
IIpenuxTopbI Pr, % Pr, % o L p
9 b L
" es%eny) | " (95% CL) (05% CL)
H 136 16,8 104 14,9 Ll 0,84 0,359
ACTICAICTBCHHOCTD (14.2:19.4) (12.3:17.5) 0.9:1.4) ’ ’
Osxupenue 74 7 15_111 0 61 6 75_170 9) © z)é 4 0,03 0,866
— Oxupenre 1 cT. 41 A g_ g 6) 40 P g_g 4 © ?% 2 0,22 0,640
— Oxwupenue 2 cT. 26 (2.0-4.4) 18 (14.3.8) (0729 0,32 0,571
-0 enue 3 ¢ 7 0.5 3 0.4 2,3 0,51 0,474
Pkuperue S et (0.3:1.6) (0.4:0.9) 0.6:89) ’ ’
Mertabonuueckuii CHHAPOM 11 (0864292‘ 15 (1716_343) © %_% 3 0,97 0,326
YnotpebiaeHue anKoros 687 (82346%7 4 532 (73227_769 6) (1 (1)_} ” 16,94 <0,0001
— CiryyaifHoO TpIOIIINE 243 0 6384393 7 192 (04 237_300 9 © ?_% 3 0,98 0,322
— YMepeHHO Nblolue 282 (31266308 N 188 (23271_380 3 (1 6'5 5 10,36 0,001
— CucTeMaTnyeCcKH MbIOIIHE 162 (17.2-22 ) 152 (18.7.24.9) (0.7-1.1) 0,64 0,424
JInyHOoCTHAA TPEBOXKHOCTE - 0T - g . - -
— Huskas 3 (0.03:0.8) 17 (140:19.6) | (0.008:0.075) 1356 | <0,0001
— YMepeHHas 335 (28508'424 2) 560 (77 6.83.4) © 4271'0656‘ 235,1 <0,0001
— Bricokas 471 (54.8-61 6) 19 (15.3.9) (13.8.33.8) 522,1 <0,0001
PeakTHBHasI TPEBOXXHOCTh - - - - - - -
49 50,4 0,1
— Huskas 40 (3§14634\ 351 (46477-544 N (0.07-0.14) 400,1 <0,0001
— YMepeHHas 682 (11 186886 Q) 330 (43 %_31 N 1,8 (1,7-2,0) 229.,5 <0,0001
— Bricokas 87 (8 g-lz 9 15 (12]5_393) 4,9 (2,9-8,4) 33,4 <0,0001
[Ipuctpacrue k conaeHoil nuie 252 (07 %_34 3 180 (0 9_%9 N 1,2 (1,0-1,4) 4,86 0,027
Huskas ¢usuueckas akTHBHOCTb 64 (6.0.9.8) 52 (5.5.9.5) 1,1 (0,8-1,6) 0,05 0,824
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PacnpoctpaneHHOCTh yNoOTpeOIeHUs ajKorois Ha u3ydae-
MBIX TPOU3BOJACTBAX OblIa JOCTATOYHO BBICOKOM, COCTaBIISISI
84,9% na I'M3 u 76,4% na CII3. JlaHHbIC 3MMHIEMHUOJIOTHYC-
CKUX MCCJICIOBAHUM CBUIETEJILCTBYIOT, YTO PUCK pa3BuUTHA Al
HOBBIIIACTCS TOJIBKO MPH CHCTEMATHYECKOM YIIOTPEOICHUH ajl-
xorojst (112 r. B Henento wiin 140 M1 B HEZIeIII0 YUCTOTO ATAHOIA
y MyX4MH). Mexay TeM, paclpOoCTpaHEHHOCTb CUCTeMaTude-
CKOTO YHOTPEOJICHHS aJIKOTOoJIsi MEXKIYy CPaBHHBACMBIMH IpE/-
HPUATHAMHE OblJIa CTAaTUCTHYECKH He3HauuMou. M3 Talmuisl
2 ciemyert, 4To JOCTOBEPHBIX pa3lW4Mil B [IOKA3aTeIsIX MpeBa-
JICHTHOCTH 3JI0YNOTPEOICHUsI TIOBAPEHHON COJIBIO, HU3KOH (u-
3MYECKOM aKTUBHOCTH, O)KUPEHHUSI, METa00IMYECKOTO CHHPOMA
U OTATOLIEHHOM 10 A" HaClIeICTBEHHOCTH HE BBISIBIICHO.

AHanu3 1aHHBIX JIUTEPATypPbl CBUIETEIBCTBYET O CYIIECTBO-
BaHUM DK30TEHHBIX (PAKTOPOB — MPOM3BOACTBEHHBIX BPEIHO-
ctei, B Tom unciie MU, koTopbie MOryT OBITH OTHECEHBI K (haK-
TopaM pucka pazsutus Al [6,7,14,18]. B 910l CBsI3U B Ka4eCTBE
BO3MOXKHOTO mnpeaukropa Al paccmarpuBaeTcs IoKasaTelb
cymMMapHoii 10361 o6iyuenus (C10).

Tak kak oxHOMEpHBIC CpAaBHEHHs IpPYII B IPUHIKIE HE
MOTYT peajii30BaTh MOAEIb COBOKYIIHOI'O BJIMSHHUS MHOTHUX
¢dakTopoB Ha pasButHe Al, pemeHo NpUOETHYTh K HOMOIIH
MHOTOMEpHBIX MeTon0B. OneHka B3auMocBsizu Al' u xom-
IIeKca MPEeAUKTOPOB IPOBOAUIIACH IIyTEM MOCTPOCHUS ypaB-
HCHUI HEJIMHEHHOW MHOKECTBCHHON OWMHApPHO JIorHCcTHYE-
ckoii perpeccun. [Toctpoeno ne mounenu - st M3 u CII3,
CBA3BIBAIOIIME pacpocTpaHeHHOCTh Al ¢ mpeiuKTOpaMu 3a-
6oneBanusi. OCHOBHOM I1I€JIbI0 MCIOJIB30BAHUS JAHHOTO CTa-
TUCTUYECKOTO METOJAa SIBUWIOCH OINpEAESCHUE BEPOSATHOCTH
AT’ B 3aBUCHMOCTH OT HQJIM4YMS U COUYETAHHUS €€ MPEAUKTO-
POB, T.€. paHHSsI JUAarHOCTHKA 3a00JIeBaHMUs.

B nporpamme SPSS 13.0 noctpoeHs! cienyromuye ypaBHEHUS
JIOTUCTHUYECKON perpeccuu (MOJeIn):

1

Pl Gb.:us = 1 =1.156+2, 60905145+ 0,053m0,38 10, 693a
g 5{1)
1
Pl Obcm - 1+ e—l:CBQ—J:DJN—G:lic—C:CGSm—ljﬁr—G:id-Bu

(2), roe
Prob_ - BepostHocTh AI'y paGounx I'M3; Prob_ - BeposT-
HocTh Al y pabounx CII3; e - skcrionenra (2,71828); n - Ha-
cneactBeHHocTs (0 mn 1); s - CJO (M3B); ¢ — crax (Jer); m
- UMT (kr/m?); t - ypOBEHB JINYHOCTHON TPEBOKHOCTH (OaILIBI);

a - ynorpebienue ajkorois (r/Hen).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

ITo pe3ysbTaTam MpoBeIeHHOT0 MHOYKECTBEHHOT'O TTOILIAr0BO-
r0 KOPPEJSALHOHHO-PErPECCHOHHOIO aHaJM3a BBISBICHO ILITh
3HAYMUMbIX HEC3aBHCHMBIX (ba](TOpOB, BJIMAIOIINUX Ha pacnpo-
crpanenHocth Al Hacnenctennocts, CHO (mns CII3 — npo-
JOJDKUTENBHOCTD TpynoBoro craxa), UMT, JIT, ynorpebnenue
ankorouisi (tabnuma 3).

[Tockonbky Ha CII3 orcyrcrByer TexHorennoe MU, namu
BBeJIeH ycioBHbIN nokasarens CO miast kaxaoro u3 paboTHU-
koB CII3, paBubii 1 M3B, 4yT0O MO3BONIMUIIO TIpoBecTH pacueT OLL
AT nnst nepconana I'M3.

Cuity CBSI3M KaXK/I0TO MPEAUKTOPA C PacHpOCTPAHEHHOCTHIO
AT ouenuBam 1o B-ko3ddurpeHTam.

[Ipu MHOXXECTBEHHOM OWHAPHOM JIOTMCTHYECKOM aHaln3e
B-xoaddurment - sto HarypanbHbiii gorapudm OILL, B cBsizu ¢
gyeM pacdet OL 1151 cBsA3M MpeAUKTOpa ¢ 3a00JCBaAHUEM TTPOU3-
BOJIMJTH TIPOBOJISI JIOTUT-TIPE0Opa30BaHHUE - KCIIOHEHTA («aHTH-
norapudm») «p».

B ominune OT OTHOLICHUs MIAHCOB, PACCUYMTAHHOIO C HC-
MOJIB30BAaHUEM CTaHAAPTHON (OPMYIIbI, B JAHHOM CIlIydae OT-
HOIICHHUE HIaHCOB YKa3bIBACT HAa M3MCHCHUEC ILIaHCA pasBUTHA
3a0oneBaHMs TP M3MEHEHUH Ha OJHY CMHHILy HEe3aBHCHMOM
nepeMeHHo! (MpeIuKTopa).

Haubonee BecompiM npenukropoM Al' Ha oOoux mpeanpu-
STUSX SIBJISUIACH HACJICICTBEHHAs MPEAPaCIONOKEeHHOCTh. U3
TaONULBl 3 SBCTBYET, YTO BIHMSHHE HACIIEICTBEHHOM IMpeapac-
nosnoxkeHHocTH Ha Pr ATy pabounx ['M3 Bblle CyMMBI OCTalIb-
HbIX (hakTopoB noutu B 1,5 pasza. Hamuuwe orsrorieHHON MO
AI' HacnencTBeHHOCTH cpeau mnepcoHasa 'M3 yBenuuuBana
BepositHocTh Al B 8,6-21,5 pasa, CII3 - B 5,4-15,7 paza. Ha-
CJICICTBEHHBIH (aKTOp MMEN OJMHAKOBYIO POJib B (hOPMHUPOBaA-
Hun Al Ha 060MX TIPeANpUATHIX, MOCKOIbKY 95% CL ms OIL
nepecexarores (p>0,05).

Crenyromum 1o 3HauuMocty pakropom siBisuiack CJ10, poib
KoToporo cpenu padounx I'M3 Obuia B 5,2 pa3a MeHee CyILIeCTBeH-
Ha B CPaBHEHHMHM C HACJIEACTBCHHOCTHIO. [Ipy 3TOM Ha KaXkpblil
1 M3B y paGounx I'M3 manc Hannuus Al yBennuusaics B 1,5
pa3a. MeHbluee BiInsHNAE Ha pacrnpocTpaHeHHOCTh Al okasbiBa
nokaszarenb UMT: Ha KaXmIyio eMHHIy n30BITOYHOM Macchl Tesa
(cBbie 25 Kr/M*) BepOsITHOCTh UMETh A" yBeJIMUMBAIaCh Kak Ha
I'M3, tax u na CII3 B paBHoti crenienu (B 1,05 paza).

Crenyromum 1o 3Ha4nMocTu dakropom ssisuiack JIT, ko-
Topas mnoBblmana BeposTHOCT Al B 0,54 pasza (95% CL 0,48-
0,87) y padounx I'M3 u B 0,21 pa3 (95% CL 0,09-0,45) y pa-
oounx CII3 Ha kaxabpli Oajl MIKAJIbl TPEBOXKHOCTH, HAYMHAS
C HIXKHEH rpaHunbl ypoBHsA Belcokoi JIT, mpuuem pazmuuus

Tabnuya 3. Cesazu npedukmopog ¢ Al': bunapuas nosucmuueckas pecpeccus

™3 cm3

Mpeankropsr AT q[)}l-;lcl(:et-T Ol (95% CL) p q{)il-lllcl(:;eq:l-T Ol (95% CL) p
giciff?fﬁﬁf oo 2,609 (8,5193-,2518,45) <0,001 2,221 (5,4%%,66) <0,001
CJIO (38) 0,514 (1’017’_521’12) <0,001 ; ; -
sors oo 1) : : R R Y
UMT (kr/m?) 0,053 R ’011’?15’ n 0,028 0,003 (0,9;1?)09) 0,03
JIT (Gannsi) -0.381 o Py $7) 0,01 156 (0’009’_201’ ) 0,02
E;r/‘ggg)em‘me aKoros 0,693 (0’202’_501’91) 0,001 0,543 (0’1%_5& %) 0,01
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MEXTy TIPEANPUSITUSIMA ObUTH CTATUCTUYECKH 3HAYUMBIMH, YTO
00BsICHSICTCS TpeodaganueM cpeau padounx ['M3 nuil ¢ BbICO-
kuM yposaem JIT.

Bxuan ynorpebienus ankorois kak npeauxropa AI' va M3
u CII3 6bu1 comocrasum: OIII cocrapuau 0,51 (95% CL 0,22-
0,91) u 0,58 (95% CL 0,19-0,96), cOOTBETCTBEHHO.

Ha pacnipocrpanennocts Al BIMSIIOT MHOKECTBO B3aMMOC-
BsI3aHHBIX (hakTOpoB. Posib skcrioHupytomero pakropa B HaleM
UCCIIC/IOBAaHUY - BIMsSHHE (PAKTOPOB YPaHOOMACHOTO IPOM3-
BOJICTBA, IIaBHbIM 00pa3oM VM, MOJKHO yTOUHHMTB TOJIBKO MPH
YCJIOBUM YCTPaHEHHs BIMSHHUS Ha pacnpocTpaHeHHOCTh Al
BCeX KOH(ayHIUHT-(PakTopoB. [103TOMY MOBBIIIEHHBIN TPYyObIii
RR AT y nepconana I'M3 B cpaBnenun ¢ CII3 He mozBonser
KOHCTaTHPOBaTh MCTUHHOE IOBBIIICHUE PACIPOCTPAHEHHOCTH
3a0oneBaHus B JaHHOHU rpyme. boiee TouHoe cyxieHue o mnpe-
BBIIICHUU PACIPOCTPAHEHHOCTH TOTO WIJIM WHOTO 3a00JIeBaHHs
BO3MOJKHO JIMIIb Ha OCHOBAaHMHU OLIGHKH CTaHIApTU30BAHHOIO
otHocuTenbHOro pucka (SRR). Paccumrars SRR MoxHO HC-
HOJIB3YSI METOJ| CTPAaTU(HKALMHU, KOTOPBI IT03BOJISIET KOHTPO-
poBath AP HeKTh KOH(DayHINHIOB.

B Hamem wuccienoBaHMM SKCIIOHUPYIOLUM (HM3y4aeMbIM)
(axTopoM SBISIACH HPHHAUICKHOCTH cyObekta kK I'M3, a
KOH(ayHMHraMHu - BO3PAaCT ¥ OCHOBHBIE NpeIuKkTopbl Al': Ha-
CJICZICTBEHHOCTb, O)KUPEHHE, YIOTPEOIeHHE alKoroiis, YPOBEHb
TpeBoxkroctu (JIT u PT), 3noynorpedienue coibio, TUnouHaMust
u CJ10. Bee nepeunciieHHble pequkTopsl Al° MOXHO pasznenutb
Ha OMHapHbIE (HACIEACTBEHHOCTD, IIPUCTPACTHE K COJICHOH ITHIIIE,
HU3Kast (PU3UYECKAsT aKTUBHOCTh, META0OINYECKUI CHHIPOM), KO-
JIMYECTBEHHbIE HenpepbiBHbIEC (oxupenue - UMT, ynorpebnenue
QIIKOTOJISI - I/HEJT) U HOMHHAJIBHBIE TTOPSIKOBBIE (YPOBEHb TPEBOXK-
HoctH). C IIeNbI0 YIPOIIEHHS MPOLEAYPhl CTparuHKalMi BCe
HPEIUKTOPBI ObUTH MPUBEACHBI K OMHAPHBIM.

Crparudukarms u pacuét SRR npoBoausics ¢ UCmonb30BaHuU-
em nporpammsl Epi-info-2004.

B pesynbrare npoOBENEHHOTO HCCIECJOBAaHMUSA PACCUUTAH
SRR AT, koropsiii cocrasui 2,91 (95% CL 2,1-3,8; x*=51,5;
p<0,001). Pacipoctpanennocts Al' y pabounx 'M3, naxe mpu
yCTpaHEeHHH BceX KoH(payHANHIoB, Obuia B 2,9 pasa BbIlIe, YeM
y nepconana CII3.

Heobxomumo ormeruth, uto SRR AI' 6bu1 BBIIIE «TpybOro
RR» (1,8), uro cBuzerenbcTByeT 0 3HaunMoM BiausHuu CJ1O
B COYETAHUM C JAPYTHUMH BPEAHBIMH (paKTOpaMy MPOU3BOACTBA
10 TiepepabOTKe ypaHOBOW pyzbl Ha PacHpOCTPaHEHHOCTH Al
SRR u3mepsieT cuity CBsI3M MEX[y BO3ICHCTBHEM M 3a00ieBa-
HHEM: 4eM CHJIbHEe BIIHMSHHE JSKCIIOHUPYeMOro (akropa, Tem
BBIIIC OTHOCHUTENBHBIH prck. [TockonbKy Meraronme GpakTopsl
npy noxdope rpymi ObUIH UCKITIOYEHBI, UMEIOTCSI BCE OCHOBA-
HUS CYUTATh, YTO NMOBBIICHHBIH SRR B aKCrIoHUpyemoit rpymre
ABJISIETCS JI0KA3aTeJIbCTBOM IPUUYMHHOCTU NPOU3BOACTBEHHBIX
(haKTOpOB B Pa3BUTHH 3a00JICBAHUSI.

BuiBoabl. Pacipoctpanennocts Al cpenu pabounx OCHOB-
HBIX MPOU3BOACTBEHHBIX LexoB ['M3 cocrasuia 23,9% (95%
CL 21,0 — 26,8). RR AI' B sxcnonupyemoii no MU rpymnne B
cpaBuernn ¢ rpynmoit CII3 6pu1 u36eitounsiM — 1,8 (95% CL
1,4 — 2,3). Ilcuxo-amoumoHanbHoe cocrosHue padounx ['M3
XapaKTePU30BaIOCh MOBBIIICHHON JMYHOCTHOM M PEaKTHBHOM
TpeBoxkHOCThIO: RR Bhicokoi JIT u PT Obutn u30bITOUHBIMH,
cocrasnsas 21,6 (95% CL 13,8 —33,8; p<0,0001) u 4,9 (95% CL
2,9 — 8,4; p<0,0001), cooTBeTCTBEHHO. PacrpocTpaHeHHOCTh
OCTaJIbHBIX NPEAUKTOPOB Al - HACIEACTBEHHOCTh, OKUPCHUE,
MeTabOoINYECKHH CHHPOM, 3JI0YHOTPEOICHUE aJIKOTOJIeM, MIPH-
CTpacTHe K COJICHOW MuIlle, HU3Kas (U3UUECKasi aKTUBHOCTh
Ha CpaBHUBAeMBIX HpeanpusaTusix Obuta comocraBuma (RR=1).

© GMN

Haunbonee BecombiMu dakropamu pucka A’ 'y pabounx I'M3
SIBJISUIACh oTsiroleHHas HacienctsenHocts (OLL 13,6; 95% CL
8,6 —21,5; p<0,0001). Crenyomummu 1o 3Ha4UMOCTH (akTopa-
mu pucka 6sutn CIO (O 1,5; 95% CL 1,1 —2,2; p<0,0001 ) u
HMT (O 1,1; 95% CL 1,0 — 1,1; p=0,03). Bxiag ynorpebne-
HUsI aJIKOTOJIsT M JIMYHOCTHOM TPEBOXKHOCTHU KaK HPEIAUKTOPOB
AT 6b11 conocraBum (OILI~0,53). Paccunrtanusiii namu SRR
AT TM3 vs CII3 cocrasun 2,91 (95 % CL 2,1-3,8; = 51,5;
p<0,001), T.e. puck 6onetrs AI' y pabounx I'M3 6511 B 2,9 pasza
BbILLE, YeM y pabounx CII3, nmpu ycloBHH HUBEIHPOBAHHS OC-
HOBHBIX MPEIUKTOPOB 3a00JIeBaHNSI.
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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.,
AKkhmetzhanova 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-
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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.

PE3IOME

APTEPUAJIBHASI TUTTIEPTEH3US Y PABOUYUX YPA-
HOIIEPEPABATBIBAIOIIETO MNPEANPUATHUS KA-
3AXCTAHA: PACHHPOCTPAHEHHOCTBb, OTHOCH-
TEJBbHBIE PUCKM W MNPEJUKTOPbI PA3BUTHSA

BekenoBa ®@.K., TkaueB B.A., baiinypun C.A.,
basaosa /I.b., Axmer:xanosa II.K.

HAO «Meouyunckuii Ynueepcumem Acmanay, Hyp-Cyiman,
Kazaxcman

Llensio  wncciemoBaHMsl — SBHJIOCH — HM3y4YGHHE  PacIpo-
CTPaHEHHOCTH, OTHOCHTCIBHBIX PHCKOB U  INIPEAUKTO-
poB pa3Butus aprepuanbHoi TunepreHsun (Al) y pabo-
ynx  ypaHonepepaOarbiBatomero — npeanpustus  (YIIII).
[IpoBeneHO OTKPBITOE KPOCC-CEKIIMOHHOE CPABHUTEIBHOE HC-
cienoBanue 809 pabounx VIIII. I'pymmy cpaBHEHUs coCTaBU-
m 696 pabounx MONIIMITHUKOBOTO 3aBOAA, PACHOJIOKEHHOTO
Ha pacctostauu 10 kM ot YIIII. [IpoBenensr crpatudukanus u
pacuer otHomeHus mancos (OL), rpyosix (RR) u cranmapru-
30BaHHBIX OTHOCUTENBHBIX (SRR) puckos Al Pesymbrarsl mc-
CJICIOBAHUSI BBISIBIIIN BEICOKYIO PacHpOCTpaHEHHOCTH (24,8%)
AT, a Taxoke 6onbinue pucku pazsutust Al cpean padounx YIIIT
B CPaBHEHHMHU C IIEPCOHAIIOM HEYPaHOOMACHOTO MPOU3BOJICTBA:
RR=2,4 u SRR=2,9. Haubonee BecompiMu npeaukropamu Al’
SIBISUTACH oTsrorneHHas mo Al HacnenctBerHocts (OLL= 13,6),
cymmapHasi no3a obmydenus (OL=1,5), u30biTouHast macca
tena (OLI=1,1), Beicokmii ypoBeHb TpeBoxkHOCTH (OLL=0,5),
cucremMarmyeckoe — ymorpebnmenne — ankoroms  (OLI=0,5).

Takum oOpa3oM, cpenn pabounX, MOABEPralOMUXCs ITNTEb-
HOMY paJHaIlIOHHO-TOKCHYECKOMY BO3JCHCTBUIO, BBISBICHEI
BBICOKas pacnpocTpaneHHOCTh AT, n30biTounsie RR u SRR u
3HaYMMBbIe NpeIuKkTopsl Al
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