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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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Bening esophageal strictures after corrosive injuries
(BESACI) is currently considered to be a pending issue
requiring further deeper study to improve the treatment
efficiency and patients’ life quality [1,8,10,11,12,14,15].
It is connected primarily with the large amount of patients
with this pathology and their difficult, prolonged treatment
and also with often necessity to perfom complicated recon-
structive operations that do not exclude disability of the pa-
tients [8,10,11,18]. So the tactic of these patients’ treatment
has remained complicated and contradictory so far.

The consensus on the optimal method of esophago-
plasty has not been achieved. It concerns all the aspects
of surgical treatment — from choosing of the optimal ac-
cess and ending with the choice of organ for replacement
of cicatricially changed esophagus. We can identify two
main trends: esophagoplasty with the help of stomach and
colon. It is practically impossible to evaluate reliably the
effectiveness of one or another methodology: each author
demonstrates their advantages and arguments in favor of
one or another esophagoplasty, an insufficient number of
observations to obtain statistically reliable indices; volu-
metric samples most often include etiologically heteroge-
neous patients, operated for a long time. In this case, the
ultimate results of treatment are affected by numerous factors
—improving the methods of perioperative provision, improv-
ing the instrumentation, professional experience of the sur-
geon. With the accumulation of professional surgical experi-
ence, the final results of operations are improving and this
factor affects the outcome of the operation, especially since
esophageal surgery is considered to be the one of the most
complex problem of digestive tract surgery [1,2,10,14,16].
The ultimate goal of treating patients with BESACl is to rec-
reate the natural passage of food. The use of transhital access
for esophagoplasty makes it possible to perform reconstruc-
tion for patients that are contraindicated surgical intervention
with thoracic access. With this approach, the overall mor-
tality rate has been reduced to 1%, and more than 70% of
patients do not have any postoperative complications. Tran-
shiatial plasty allows to perform not only resection of the
esophagus, but also to form an esophageal anastomosis on
the neck, with the amount of thoracic complications greatly
reduced [2,18,19].

The aim of this research was to analise the results of
surgical treatment of patients with BESACI and to find
the optimal approach of it.

© GMN

Material and methods. The research is based on the
results of the examination and treatment of 156 patients
who received treatment for BESACI in the department of
diseases of the esophagus and the gastrointestinal tract of
the State Institution “V. T. Zaitsev Institute of General and
Urgent Surger of NAMS of Ukraine” for the period from
2000 to 2016. In this work, pro- and retrospective ana-
lyzes of the treatment of these patients were performed.
The criteria for inclusion of the patients in the study were
the presence of BESACI (according to X-ray and endos-
copy), which was accompanied by light, medium and se-
vere stage of malnutrition, hypotrophy of I-III degrees by
VM. Louft (1995) [3-5]. According to the data obtained
in the preoperative period, the main clinical and laborato-
ry indicators and the above-mentioned methods of instru-
mental examination, all patients had subcompensated and
decompensated state. In the analysis of patients in both
groups, the most frequently observed BESACI were those
that took two or more anatomical parts of the esophagus.

In order to rationalize the research and ensure homogen-
ity in the groups of patients under study, the patients were
divided into clusters. Each cluster had the main group — sur-
gical treatment of the patients performed by the developed in
our hospital technique and comparison group — the classical
methods of surgery were used (Table 1).

All the patients at the admittion time were at the work-
ing age (from 32 to 60 years old) [20]. The average age of
patients was 37.8 years. Divsion of the affected patients by
age was carried out according to WHO classification (1980):
18 - 35 years old - young people - 39 patients (25%); 36 -
59 years old - middle age - 117 patients (75%). Men were
115 (73.7%), women - 41 (26.3%). The main complaints
of admitted into hospital patients with BESACI for surgical
treatment were dysphagia and weight loss. Subcompensated
and decompensated degrees of esophageal obstruction domi-
nated in young patients. The patients, who were unable to
be performed endoscopic stenting due to the stricture extent
of more than two anatomical sections of the esophagus, the
third degree of obstruction of the esophagus, the significantly
deformed oesophageal lumen, were ultimately treated by re-
constructive surgery in order to restore the passage in a natu-
ral way. [12,14,15,15,20]. Taking into account the severity of
this disease, the general condition of patients with the sever-
ity of malnutrition status, we used the following approach for
the treatment of these patients (Fig. 1).
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Table 1. Study Layout

One-step surgical treatment

Two-step surgical treatment

Contact gastrostomy (II cluster)

54 patients
I stage i i main group comparison group
26 patients 28 patients
Gastrostomy. by devel.oped in our Classic techniques
hospital technique
One-step esophagoplasty (I cluster) Esophagoplasty (III cluster)
50 patients 52 patients
main group main group comparison group
II stage
24 patients 25 patients 27 patients

Esophagogastroplasty by developed
in our hospital technique

Esophagogastroplasty by devel-

Classic techniques

oped in our hospital technique

Patients with formed
BESACI

Courses of dilatation

procedures

Incffective reslt
Datiems without cachexia Patients with cachexiz

Gastrostomy to
restore the

Effective result

nutritional status

Esophagoplasty
Restering of the food
passage by natural way

Fig. 1 Surgical tactics of treatment of patients with
BESACI

It is known that all patients with the formed BESA-
CI with violations of nutritional status have indications
for dilatation procedures. When the passage through the
esophagus is restored, a passage of food is reproduced
naturally temporally in some cases [3-5]. In the future,
these patients need in repeated courses of esophageal bou-
ginage or balloon dilation, which reduces the life qual-
ity of the patient. Anyway sooner or later the question
of reconstructive surgery necessity for the patients with
ineffective result of dilatation procedures become actual.
After preoperative preparation of the patients elective
esophagoplasty is performed, which ensures the repro-
duction of the natural food passage [3,5,10,12,14,15,19].

If the courses of dilatation procedures are not effec-
tive and it is impossible to provide them, exhaustion of
patients with severe metabolic disorders develops, and
sometimes it can lead to cachexia [20]. Such patients need

8

two-step surgical treatment. At the first step contact gas-
trostomy was formed in order to establish enteral nutrition
and improve the nutritive status. At the second step of sur-
gical treatment after the restoring of the nutritive status of
a patient, resection of the esophagus, esophagoplasty and
closure of the gastrostomic opening is perfomed.

Results and their discussion. Patients with BESACI
of the comparison group of the first cluster underwent
the following traditional one-step reconstructive surgery:
esophagogastroplasty - 16 (61.5%) patients, esophago-
coloplasty - 10 (38.5%) patients. Postoperative complica-
tions developed in 12 (46.2%) cases. The most frequent
postoperative complications were pleurisy in 3 (11.5%)
cases and pneumonia in 2 (7.7%) cases. After reconstruc-
tive operations of the comparison group, the mortality
was 3 (11.5%) cases, which were caused by mediastinitis,
acute cardiovascular and multiple organ failure [17-19].

In this regard, a technique of one-step transhiatal esopha-
gogastroplasty and performing a single anastomosis on the
neck in patients with BESACI (main group) was devel-
oped and implemented in our hospital - Patent of Ukraine
Ne. 92357 “Method of one-step esophagogastroplasty” [7].
Obligatory conditions for performing of one-step transhiatal
esophagogastroplasty and performing a single anastomosis
on the neck for patients with BESACI are absence of signifi-
cant nutritional disoders; satisfactory patient condition; labo-
ratory and instrumental parameters within the norm; absence
of severe chronic pathology; the absence of previously car-
ried out volumetric operations on the stomach [7,12,13,15].

Such technique includes laparotomy, transhiatal resec-
tion of the esophagus and the formation of esophagogastro-
anastomosis with the attachment of the end of the stomach to
the esophagus. According to this technique, the clipping of
the left gastric artery is performed preliminarily, the formation
of the future isoperystaltic tube and reservoir is made, starting
with the “separation” from the cardiac sphincter along the lesser
gastric curvature at a distance, that matches to the diameter of
the esophagus, and then - equidistantly to its greater gastric cur-
vature at the same distance (Fig. 2, 3) [7,13].
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Fig. 2. Left gastric artery clipping and designing of the
isopyrastal tube formation from the stomach:

Fig. 3. General view of the formed interponate and res-
ervoir:

1 - stomach, 2 - clipped left gastric artery,
3 - projection of dissection of all layers of the stomach wall, 4 - isoperistaltic tube, 5 — reservoir

It is advisable to perform esophageal extirpation
and to attach the proximal end of the isoperistaltic tube
to its cervical esophageal stump (in case of BESACI)

(Fig. 4) [7].

Fig. 4. General view of the upper part of the digestive
tract at the end of operation:

1 - an interponate, that was relocated to the position
of the esophagus, 2 - the gastric reservoir

The formed isoperistaltic tube continues to perform
the function of the esophagus (along with the esophagus
attached to it). The formed reservoir (from the part of the
stomach remaining after the formation of the isoperistaltic
tube) performs function of the stomach. In this case, the
formation of an isoperistaltic tube directly from the wall
of the stomach equidistantly to its greater curvature al-
lows to provide the maximum length of the interponate.
That allows to minimize the probability of anastomotic
leakage by reducing the tension of the suturing line. Re-
ducing of the tension of the interponate and the anasto-
mosis zone decreases their ischemia, and, consequently,
reduces the probability of such severe complications as
acute ulcers of the interponate and its necrosis.

Formation of the single anastomosis on the neck by
the attachement of the proximal end of the isoperistaltic
tube to the cervical part of esophageal stump in patients
with BESACI helps to prevent severe complications in
the thoracic and abdominal cavities such as pleurisy, me-
diastinitis, pleural empyema, pneumonia, peritonitis, and
others due to the absence of anastomoses there. Even in

© GMN

case of development of anastomotic leakage it is posible
to eliminate its effects on the anatomical level (on the
neck) on which it does not threaten the patient’s life.
Nasogastric tube was placed throughover the anasto-
motic zone intraoperatively in all patients, with the aim of
early activation and providing early postoperative feed-
ing. At the 6-7th postoperative day, a control X-ray exam-
ination of the upper digestive tract was performed using a
water-soluble radioplaque solution (Fig. 5).
dlagnosic

Fig. 5. X-ray examination of the upper digestive tract
using a water-soluble radioplaque solution (Patient H.,
49 years old)

Postoperative complications were developed in 2
(8.4%) patients. One of them at the 7th day after the op-
eration had got partial anastomotic leakage of the esopha-
gogastroanastomosis on the neck. In this case, the intraop-
eratively placed nasogastric tube was not removed due to
anastomotic leakage. In addition to the above mentioned
functions, tube protected the zone of anastomotic leak-
age until its complete healing [16,19]. The regular chang-
ing of dressing and sanation measures of the anastomotic
leakage zone with the use of antiseptic solutions were
provided in this patient. In this case, the complete heal-
ing of the defect in the zone of anastomotic leakage was
noticed on tenth day after its occurrence. The mortality
of the main group of patients was 4.2% (1 patient). This
patient died due to development of acute cardiovascular
failure in the early postoperative period.



The advantage of traditional methods of one-step
esophagoplasty is the reduction of the time of staying in
the clinic and the absence of the need for repeated admis-
sion for reconstructive surgery in a two-step treatment,
reducing the time of postoperative rehabilitation.

In our clinic for the patients with BESACI that have
severe nutritive disorders two-step surgical treatment was
developed and implemented. The purpose of the first step
of surgical treatment is the restoration of the nutritive sta-
tus by means of nutritional support through the formed
contact gastrostomy, delineation of the affected zone. Af-
ter the restoration of the body weight deficiency, the sec-
ond step of surgical treatment for patients with BESACI
with persistent severe dysphagia is a reconstructive opera-
tion with the closure of gastrostomy and restoring of the
natural food passage.

This two-step tactic involves the formation of a con-
tact gastrostomy at the first step and the closure of gas-
trostomy with the esophagoplasty using the interponate,
prepared from the wall of the stomach at the first step with
the formation of a single anastomosis on the neck using
transhiatal access — at second step.

The patients with BESACI which have severe dyspha-
gy have progressive deterioration of the general condition
due to the inability to provide adequate nutrition and de-
compensation of the protective forces and adaptive pos-
sibilities of the organism. It can lead to the general body
exhaustion and sometimes to cachexia. That is why such
patients need to perform contact gastrostomy for enteral
nutrition at the earliest date as a priority issue. For these
patients, the limitation of surgery volume and time to re-
duce the risks of intra- and postoperative complications is
the most important [3-5,20].

In all cases of the II cluster decompensated degree
of esophageal obstruction was marked (100%). The
weakened state of patients requires performing contact
gastrostomy as soon as possible [9,12,15]. Patients
were admitted into our clinic mainly in the late post-
burn period of the formation of cicatricial stricture (52
patients - 96.3%), according to the post-burn cicatricial
stricture classification developed in our clinic [1]. In the
early postoperative period, Kader's gastrostomy was
performed in two patients (3.7%) with severe dysphagia
in order to provide nutritional support, enteral nutrition
and exclusion of esophagus from the food passage.

The severe dysphagia and the attenuated condition
of patients with BESACI require the performing of
gastrostomy in the shortest period of time to achieve
normalization of nutritional status, delimitation of the
zone of damage and enteral nutrition. That was achieved
in all patients of both groups of II cluster. The reported
methods intraoperatively did not need to extend the
operative access and were performed with minilaparotomy
in all cases.

Kader's gastrostomy was formed for all patients in
the comparison group of II cluster. In 4 (15.38%) patients
there was a cleft of the purse-string suture with leakage of
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the gastric contents and an increase in the diameter of the
gastrostomy hole with maceration of the skin around it.
That further complicated the process of care and required
frequent changing of dressing, sometimes up to 5 times
and more per day. Also, there was a loss of gastrostomic
tube in these patients. That created additional discomfort
for the patients and limited their stay in the society (the
presence of unpleasant smell, etc.).

A contact gastrostomy by the clinic’s technique (Pat-
ent of Ukraine No 92441, «Method of contact gastros-
tomy») was formed for all patients of the main group II
cluster. It includes the formation of contact gastrostomy
from the wall of the stomach in its lesser curvature and its
atachment to the anterior abdominal wall and the insertion
of tube for feeding into the formed gastrostomy. Partial
processing of the lesser gastric curvature with clipping of
the left gastric artery is performed. Then gastrostomy is
formed as an isoperistaltic tube ecvidistantly to the lesser
gastric curvature. After that, taking into account the diam-
eter of the hole and the length of the replacing gastrosto-
mic tube, the place of attachment on the anterior abdomi-
nal wall is selected and the gastrostomy is performed at
this point. The distal end of this tube attached with the
help of sutures to the parietal peritoneum, posterior and
anterior sheets of the rectal sheath and to the skin. Then
tube for feeding is inserted into the formed gastrostomy
[6].

Formation of gastrostomy as an isoperistaltic tube is
equidistant to a lesser gastric curvature with clipping of
the left gastric artery, that reduces trauma level and isch-
emia of the stomach. Because its main blood supply is
carried out by arteries that pass along greater gastric cur-
vature. Partial processing of the lesser gastric curvature
with clipping of the left gastric artery does not affect the
blood supply of the stomach. The blood supply of the
stomach in this case will be carried out by collaterals from
the right gastric artery, left and right gastroepiploic arter-
ies, short gastric vessels. So trauma of the gastric stem is
minimal with minimal affection of its blood supply [6].

The length and diameter of the isoperistaltic tube are
selected taking into account the need to attach it to the
anterior abdominal wall, based on the anatomical features
of the particular patient. The selection of places and the
method of attachment of the tube is made in such way,
that it could prevent of failure of sutures, which fix gas-
trostomy to the anterior abdominal wall (Fig. 6,7) [6].

In all patients of the main group of the II cluster the
cleavage of sutures and leakage from gastrostomy was not
noticed.

All patients of the III cluster were admitted to the hos-
pital for the esophagoplasty at the second step of surgical
treatment. Reconstructive operations were performed in
all cases in 4-7 months after the first step of surgical treat-
ment.

For the 27 patients in the comparison group with the
Kader's gastrostomy formed as the first step of surgical
treatment, the stomach as an interponate for the esophago-
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Fig. 6. The final view of contact gastrostomy:

Fig. 7. The moment of fixation of gastrostomy to the ante-
rior abdominal wall:

1 - abdominal wall; 2 - gastrostomic tube; 3 - formed gastrostomy,
4 - suture between the gastric wall and the anterior abdominal wall

plasty as the most anatomically substantiated method was
not used due to deformation of stomach by its postopera-
tive cicatricial process. After preoperative preparation, the
shunting esophagocoloplasty was performed as a recon-
structive step of surgical treatment in all 27 patients of the
comparison group of this cluster with previously formed
gastrostomy. These patients had high risk of development
of postoperative complications. That is why preoperative
preparation at both steps of surgical treatment was given
top priority [17,19].

Esophagocoloplasty has its own features. They are the
mobilization of the interponate from the colon, in order
to restore the continuity of the digestive tract during sur-
gical treatment, a formation of three to five anastomoses
in abdominal and thoracic cavities. The probability of
occurrence of infectious complications in the postopera-
tive period in this category of patients increases in sev-
eral times. The weakened state of the immune system, as
well as the state of chronic asthenic depressive syndrome,
especially in patients with chronic alcoholism, are also
contributed to development of postoperative complica-
tions. These circumstances dictated the necessity for the
administration of adequate antibiotic therapy, that in most
cases prevented the development of severe postoperative
infectious complications.

In many cases, the formation of colon interponate was
carried out by a known technique that uses the left half
of the colon with the preservation of its blood supply by
medium or left colic arteries. The left half of the colon
was used in 15 (55.6%) cases, and the left half with an ad-
ditional connection of the sigmoid colon segment — in 12
(54.4%) cases. The formed colon interponate was placed
retrosternally in the anterior mediastinum [17,19].

In our observations, there were no cases with anas-
tomotic leakage of intra-abdominal anastomosis. In the
comparison group of this cluster complications were di-
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agnosed in 5 patients (18.5 %). On the 6th and 7th day
after surgery in three (11.1%) cases, partial anastomotic
leakage from the esophagocoloanastomatosis on the
neck was observed. At the same time, in those patients,
the intraoperatively placed nasogastric tube was not re-
moved and continued to provide feeding and decompres-
sion function. Regular changing of dressing and sanation
measures with solutions of antiseptics of the anastomotic
leakage zone were provided for those patients. The heal-
ing closure of the defect in the zone of anastomotic leak-
age was observed on 10-12 days after its occurrence. It
was confirmed by X-ray examination of the upper part
of digestive tract using X-ray radioplaque solutions, after
which the transnasal tube was removed. In two patients
(7.5%) of the comparison group of this cluster in the early
postoperative period a necrosis of the proximal part of
the colon interponate with complete esophagocoloanas-
tomotic leakage was observed. That was confirmed by
the X-ray examination. For these patients relaparotomy
and additional cervical access with extirpation of the
colon interponate with subsequent formation of the gas-
trostomy for further feeding and the esophagostomy on
the left side of the neck were performed. One patient was
discharged from the hospital with esophagostomy on the
neck and gastrostomy. In the postoperative period another
patient died on the third day after surgery. The postopera-
tive mortality of the comparison group of this cluster was
7.5%. Two patients died after esophagocoloplasty with
combined thoraco-abdominal access: one of the causes of
death was acute cardiovascular failure, the second patient
died after relaparotomy and additional cervical access
with extirpation of the colon interponate with the subse-
quent gastrostomy and esophagostomy formation on the
left side of the neck. The cause of death in this case was
multiple organ failure [7].

Long-term results were studied in 21 (77.8%) patients
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Fig. 8. View of the gastrostomy before second step of sur-
gical treatment
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Fig. 9. General view of the upper part of digestive tract at
the end of the second step of surgical treatment

1 - gastrostomic tube, 2 - clipped left gastric artery, 3 - stomach reservoir, 4 - interponate,
5 - anterior abdominal wall, 6 - esophagogastroanastomosis

in the period from 6 months to 5 years. Stenosis of anas-
tomosis on the neck was observed in 3 (11.1%) patients.
The food passage was restored by bouginage of anasto-
motic stricture zone in 2 cases. It was impossible to re-
store the passability of the esophagocoloanastomosis in
one (3.7%) patient due to complete obstruction of it. In
this case reconstruction of anastomosis was performed.

At the second step of surgical treatment for 25 patients
of the main group of III cluster esophagogastroplasty by the
clinic’s technique (Patent of Ukraine Ne 926215 “Method
of esophagogastroplasty’”) was performed. It includes the
closure of the gastrostomic opening, transhiatal resection of
the esophagus, formation of anastomosis between the inter-
ponate and the stump of esophagus. In this case, the reservoir
of the stomach is formed from the gastrostomic gastric tube.
The esophageal resection is performed by an additional cer-
vical access, and as an interponate the gastric isoperistaltic
tube is selected, which was formed on the previous operation
equidistantly to the greater gastric curvature. This gastric
tube is translocated by the transhiatal access to the left part of
the neck, where then esophagogastroanastomosis is formed
[9]. This method is illustrated in the drawings (Fig. 8, 9).

Formation of the gastric reservoir from the gastrosto-
mic gastric tube allows to save the function of the stomach.
Implementation of esophageal resection by the additional
cervical access reduces the technical complexity and trauma
of the operation by eliminating the need in thoracic access
in this case. The isoperistalstic tube formed at the previous
stage from the stomach wall is used as an interponate, which
allows it to substitute the esophageal function (together with
the esophageal stump attached to it) [9].

In the above-mentioned approach it is possible to trace
consistency: the mutual connection of two operations
(each of which affects on the implementation of another
one), as a result of which they can be considered both as
independent surgeries and as two steps of surgical treat-
ment. The need for formation of gastrostomy arises in the
case of exhausted state of the patient’s body and the im-
possibility to perform a major reconstructive surgery at
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this stage till the restoring of the trophological status of
the patient. But the technique, that is used for formation of
gastrostomy allows in the next step to reduce and simplify
the formation of the gastric interponate [9].

Fig. 10. Formation of a single anastomosis on the neck
between the esophageal stump and the gastric interponate

The implementation of esophagogastroplasty by this
technique allows the patient in exhausted state to reduce
the complexity of the operation, to reduce the time of the
surgery and to prevent postoperative complications. In
case of their occurrence it helps to reduce their severity.
If the partial anastomotic leakage occurs in the zone of
formed single anastomosis on the neck, then with the help
of the placed in this zone drainage and further sanative
changing of dressings, the healing closure of the defect of
anastomosis on the 6-7 days was noticed without such se-
vere complications as mediasthenitis, pleurisy and others.

All patients of the main group of the III cluster with
BESACIT at the first step of surgical treatment underwent
the contact gastrostomy by the developed in our hospital
technique. After the restoration of nutritive status and un-
successful attempts of dilatation, as the second step the
elective transhiatal esophagogastroplasty with formation
of a single anastomosis on the neck was performed for
all of these patients (Fig. 10). In the postoperative period
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complications in patients of the main group of the III clus-
ter were not observed. Mortality was 0%.

Conclusions. The developed in our clinic method of
one-step transhital esophagogastroplasty with formation of
a single anastomosis on the neck in patients with BESACI in
the state of compensation and subcompensation can be con-
sidered as a method of choice. Adequate preoperative verifi-
cation of the type of extended damage by the cicatricial pro-
cess of the upper part of digestive tract and the impossibility
of eating in a natural way in the acute postburn period, as
well as significant nutritive disorders in patients, provide the
basis for two-step surgical treatment. This approach involves
formation of gastrostomy at the first step for the restoration
of trophological status of the patient and esophagoplasty at
the second step. The two-step surgical treatment of patients
with BESACI with the formation of contact gastrostomy at
first step and the implementation of esophagogastroplasty
on the second step promotes improvement of treatment out-
comes and life quality of the operated patients.
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SUMMARY

SURGICAL TREATMENT OF BENING ESOPHA-
GEAL STRICTURES AFTER CORROSIVE INJU-
RIES

L2ZBoyko V., *Savvi S., 2Korolevska A., 'Zhydetskyy V.,
3Novikov Y., 'Bytiak S., *Shuba D.

IState Institution “V. T. Zaitsev Institute of General and
Urgent Surger of National Academy of Medical Sciences
of Ukraine”’, Kharkiv; *’Kharkiv National Medical Univer-
sity; 3V.N. Karazin Kharkiv National University, Ukraine

The research is based on the results of the examination
and treatment of 156 patients who received treatment for
extended benign esophageal strictures after corrosive inju-
ries in the department of diseases of the esophagus and the
gastrointestinal tract of the State Institution “V. T. Zaitsev In-
stitute of General and Urgent Surgery of NAMS of Ukraine”
for the period from 2000 to 2016. Surgical treatment by the
developed in our hospital technique performed in the pa-
tients of the main group and the classical methods of surgery
were used in the patients of comparison group.

The developed in our clinic method of one-step tran-
shital esophagogastroplasty with formation of a single
anastomosis on the neck in patients with extended benign
esophageal strictures after corrosive injuries in the state
of compensation and subcompensation can be considered
as a method of choice. Adequate preoperative verification
of the type of extended damage by the cicatricial process of
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the upper part of digestive tract and the impossibility of eat-
ing in a natural way in the acute postburn period, as well as
significant nutritive disorders in patients, provide the basis
for two-step surgical treatment. This approach involves for-
mation of gastrostomy at the first step for the restoration of
trophological status of the patient and esophagoplasty at the
second step. The two-step surgical treatment of patients with
extended benign esophageal strictures after corrosive inju-
ries with the formation of contact gastrostomy at first step
and the implementation of esophagogastroplasty on the sec-
ond step promotes improvement of treatment outcomes and
life quality of the operated patients.

Keywords: benign esophageal strictures, corrosive
injuries, esophagoplasty, gastrostomy, transhiatal access,
esophageal anastomosis.

PE3IOME

XUPYPTUYECKOE JIEYEHHUE JIOBPOKAYE-
CTBEHHBIX CTPUKTYP IIMIIEBOJA IIOCJIE
KOPPO3UOHHBIX MOBPEXJIEHUI

12Boiiko B.B., "*CasBu C.A., *KopoJeBckas A.l1O.,
YKunenuxuiit B.B., Hosuxo E.A., 'Buraxk C.IO.,
‘Ily6a J.T.

"Tocyoapcmeennoe yupescoenue «Mncmumym obweil u
neomunodicnou xupypeuu um. B.T. 3aiiyesa Hayuonano-
HOU axkademuy MeOuyuHcKux Hayk Yxpaunwvly, Xapvros,
’Xapvrkosckuil HAYUOHANLHBIIL MEOUYUHCKUL YHUBEPCU-
mem; Xapokosckuil HAYUOHANLHBIL YHUBEPCUMEM UM.
B.H. Kapasuna, Yxpauna

HccnenoBanue 0CHOBaHO Ha pe3ynbTaTax o0cienosa-
HUS U JIedyeHHst 156 manueHToB, NPOXOAUBIINX JEUCHUE
10 TTOBOJTY MPOTSXKEHHBIX TOOPOKAaYECTBEHHBIX CTPUKTYP
NULIEBOJA I10CJIe KOPPO3UOHHBIX MOBPEKICHUN B OTHE-
JICHWUW 3200JIeBaHHI MMUIIEBO/IA U KETYJ0UHO-KHIIIEYHOTO
TpakTa l'ocymapcTBeHHOro yupexjaeHus «MHCTUTYT 00-
el u HeowiokHOU xupypruu um. B.T. 3aiinesa HAMH
VYxpauns» 3a nepuon ¢ 2000 mo 2016 rr.

XUpYpPruyecKoe Je4eHe NaueHTOB OCHOBHOM IpyII-
el (n=75) NpOBOAMIIOCH IO pa3pabdoTaHHOH B Halueil
KJIMHUKE METOAMKE, a Y MAI[MeHTOB TPYIIBI CPABHEHUS
(n=81) mpuMeHsIN KJIacCHYeCKHe METOAbl XHUpypruue-
CKHX BMelIaTenbcTB. B kadecTBe MeTona BeIOOpa nede-
HUsI MOXKHO paccMarpuBarh pa3pa0dOTaHHBIM B Halleil
KIJIMHUKE METO]| OTHOATAITHOM TPaHCXUTAJIBbHOU 330¢haro-
racTPOILIACTUKHU ¢ (POPMHUPOBAHHEM aHACTOMO3a HA IIee
y TAlUEeHTOB C NPOTSHKEHHBIMH J00pOKadeCTBEHHBIMH
CTPUKTYpaMH MHUIIEBOJA [10CIE KOPPO3UOHHBIX IIOBPEXK-
JICHHH B COCTOSIHUM KOMIICHCAIIMU U CyOKOMITCHCAIHH.
AniekBaTHasi TMpenoIepaluoHHas BepUHUKALUs THIA
MPOTSHDKEHHOTO  TIOBPEXK/ICHUSI PYOLIOBBIM  IPOLIECCOM
OpraHOB BEPXHETO OTJeja MUIIEBAPUTEIBHOIO TPAKTA U
HEBO3MOYKHOCTh MPHUHATHUS MUY €CTECTBEHHBIM MyTEM
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B OCTpPBIN IIOCIE0KOTOBBIN NIEPUO]], A TAKXKE CYIIECTBEH-
HbIE HYTPUTHBHBIC HAPYLICHUS! AUKTYIOT HEOOXOAUMOCTb
HCTIOJIB30BaHMS IByX3TAITHOTO XUPYPTrHUECKOTO JICUECHUS.
JlanHblii MOIX0] BKJIOUacT B ceOs (GopMUpOBaHHE Ta-
CTPOCTOMMH Ha MEPBOM 3TaIe C IENbI0 BOCCTAHOBICHUS
TPO(OJIOTHUECKOTO cTaryca ManueHTa U d3odaroruia-
CTHKY Ha BTOpOM 3Tame. [IByXdTamHoe XUpPyprudecKoe
JIeYeHHE MAIMEHTOB C MPOTSKEHHBIMU TOCIEOKOTOBBI-
MH pyOILIOBBIMH CTPHUKTYpaMH IHILEBOA cO cHOopMUPO-
BaHHOM Ha IIEPBOM JTalle KOHTAKTHOM racTpPOCTOMUEH U
BHEJIPEHHOM 330()aroracTpoIIacTUKOI Ha BTOPOM dTare
CHOCOOCTBYIOT YJIYUIICHHIO PE3yJbTaTOB JEUCHUS U Ka-
YecTBa XXM3HHU MPOOTIEPUPOBAHHBIX OOJIBHBIX.
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COMPARATIVE EVALUATION OF TAPP HERNIOPLASTY WITH USE
OF VARIOUS METHODS OF FIXING THE RETICULAR ENDOPROSTHESIS
AND TEP IN THE TREATMENT OF INGUINAL HERNIAS

ZKrikunov D., “2Akimov V., 'Toidze V., \Churgulia M., 'Dvaladze L.

"'L.G. Sokolov Memorial Clinical Hospital Ne 122, Federal Medico-Biologic Agency, St. Petersburg;
’N.D. Monastyrsky Department of Surgery, North-Western State Medical University
Named After I.1. Mechnikov, Ministry of Healthcare of Russian Federation, St. Petersburg, Ruassia

Inguinal hernia is one of the most common patholo-
gies in abdominal surgery. Statistically, percentage of
surgeries performed for inguinal hernia repair makes up
about 80% of general amount of all hernioplasties [4]. Ac-
cording to the age-specific morbidity statistics, inguinal
hernia occurs in 14:1000 population of 25 to 34 years age
group, and increases up to 53:1000 in population of 55 to
64 years age group. More than 20 million hernia surgeries
are carried out worldwide annually [13].

Since the end of the last century endovideosurgery op-
erations have become more vastly applied in all spheres
of surgery and are rightly considered a new stage in the
development of surgical field. Characterized by compara-
tively minimal invasiveness and injury rate, and a great
degree of visualization of anatomic structures and high
efficiency, in most cases they have became a worthy re-
placement for traditional modes of hernioplasty, however,
the incipient pain syndrome and incidence of chronic pain
are still remained in this group of patients.

In May of 1991 two US surgeons, R. Nagan and M.
Arregui, described the procedure of laparoscopic her-
nioplasty for the first time. Its stages included: abdomen
opening, thorough dissection of posterior wall of ingui-
nal region; preperitoneal placement of allograft covering
all “weak” areas, fixation of implant with the staples and
closure of abdominal defect above the endoprosthesis
(peritonization) [7,11,12]. This method was called ‘’lapa-
roscopic transabdominal preperitoneal inguinal hernia
repair” (TAPP). French surgeon R.E Stoppa developed
a methodology of preperitoneal repair with use of large
mesh endoimplants. Method is considered as a trauma-
tizing and nowadays its classical variant is used seldom,
however, it served as a prototype for the development of
laparoscopic extraperitoneal hernioplasty (TEP) [2,13].

According to European Hernia Society Guidelines on
the Treatment of Inguinal Hernia in Adult Patients (Up-
date with level 1 studies of the European Hernia Society
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guidelines on the treatment of inguinal hernia in adult pa-
tients, M. Miserez et al.,2014) — penetrating fixation or
traumatic devices such as surgical sutures, staples and fix-
ators, lead to the local trauma which can be accompanied
by the nerve damage and development of chronic pain.
This is described by a few authors [1,3,5,8,10,14] - the
main criterion of surgical treatment efficiency became
not only frequency of relapses, but also occurrence of an
acute, as well as chronic postoperative pain. Therefore,
use of sutureless fixation (glue, mesh with “adhesive
tape” principle) acquires larger popularity, since the risk
of postoperative complications decreases significantly. In
this connection the guideline includes the following rec-
ommendations: Level 1B — There is a possibility of short-
term advantage by the criterion of postoperative pain
under the nontraumatic fixation of mesh used within the
framework of Lichtenstein method and also under endo-
scopic procedures (TAPP). Level B — Under the hernio-
plasty by Lichtenstein method and endoscopic procedures
by the TAPP method, it’s possible to use non-traumatic
fixation of mesh, which does not lead to the increase of
the frequency of relapses in a year after operation.

Having analyzed scientific data, available during the
last decade, comparing the postoperative period of different
laparoscopic methods of hernioplasty, with different variants
of implant fixation [1,3,5,8,10], we are able to say that they
don’t give unambiguous answer to sometimes disturbing
question about the optimal methodology of carrying out of
surgery and the method of implant fixation and, sometimes,
they are rather controversial. In connection with these cir-
cumstances the authors have carried out the current study.

The aim of the study - Improvement of the results of
operative treatment of patients with inguinal hernia by the
way of improvement of method of allograft under endo-
videosurgery hernioplasty.

Material and methods. The study included 96 male
patients, who had undergone laparoscopic hernioplasty in
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the period from January 2014 to January 2016 at Clini-
cal Hospital Ne122 named after L.G. Sokolov. 15 patients
(15,63%) had inguinal hernia relapse and 81 patients
(84,37%) - primary inguinal hernias (8 of them had bilat-
eral and 11 cases of hernia were innate). The first group
included 36 patients, treated with laparoscopic trans-ab-
dominal preperitoneal hernioplasty (TAPP) without in-
serting of mesh implant under the spermatic cord and its
fixation with cyanoacrylate glue «B-Braun» with elimi-
nation of abdominal defect above the implant with a Vic-
ryl 2/0 thread. There were no requirements to mix com-
ponents for the glue. The application of composition onto
allograft was carried out by drop infusion. In the second
group with 34 patients, the laparoscopic TAPP was also
carried out without cutting of mesh implant and its fixa-
tion along the periphery with titanium staples, followed
by the closure of abdominal defect with titanium staples.
The third group included 26 patients who underwent total
extraperitoneal laparoscopic hernioplasty without fixation
of mesh implant. Average age in the first basic group was
4243 years, in the second group - 4343,5 years, and in the
third - 4242 4 years. Body weight index (BWI) fluctuated
from 20 to 38.7 kg/m?: in the first group it was about 27+
2 kg/m?, in the second - 2643 kg/m? and in the third -
2543 (Table 1).
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All surgical interventions were carried out by the
team of surgeons. All hernioplasties were carried out
using similar mesh material. Level of postoperative ab-
domen pain was registered in 2, 4, 6, 12, 24, 48, 72,
96 and 120 hours after surgery. Postoperative pain was
assessed with 10-point visual analogue scale of bodily
pain, where 0 corresponded to “absence of pain” and
10 - to “insufferable pain”. Average duration of the sur-
gery and length of hospital stay after procedure was
also carried out. In addition, evaluation of patients’
quality of life during the long-term postoperative pe-
riod was performed using the SF-36 questionnaire. It
is a nonspecific questionnaire used in the European
countries and USA. The questionnaire consists of 36
questions grouped into eight scales. The indices of ev-
ery scale are made up in such a way that the higher the
value of index, the better the assessment of the chosen
scale. Analysis of postoperative complications on dif-
ferent classifications was carried out. Ultrasound con-
trol of postoperative area was performed on the first,
third and seventh day after operation.

Results and their discussion. The follow-up period
was 1 to 2 years. The average duration of hernioplasty is
given in the Table 2.

Table 1. Body weight index, kg/m?

Group BWI Minimal BWI Maximal. BWI Average BWI
I Group (n=36) 22,3 38,7 27+ 2
II Group (n=34) 22,1 36,9 26+3
IIT Group (n=26) 20 37 2543

Table 2. Duration of surgical intervention (n=96)

- + - + tita-
Group I group - TAPP 11 grotfp TAPP + tita 111 group - TEP o
Indicators glue nium staples (n=26) Reliability
(n=36) (n=33)
I Surgical access 7+1,89 7+1,91 22+1,59
III Dissection of inguinal 124168 124165 204192
\canal structures

III Hernioplasty 12+1,02 10+0,95 11+1,23

. <0,05

v Peretf)nlzatlon 114178 940,56 p
of the implant

V Sewing of wounds 2+0,79 240,56 2+1,03
Operation time in minutes 44+1,43 40+1,13 64+1,42

The duration of operative intervention in the first group
was 44 minutes, in the second — 40 minutes and in the third
— 64 minutes. The longer duration of surgical intervention in
the first group in comparison with the second, was related to
the method of delivery, application of glue and closure of the
abdomen — the difference between the average durations is
almost insignificant. And longer duration in the third group,
in its turn, is connected with time-consuming access and dis-
section of structures of abdominal canal that significantly in-
creases the operative intervention (1.45 times and more), and
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adds technical challenges for the operating surgeon. Having
carried out analysis of the pain level during postoperative pe-
riod (Table 3) before the introduction of analgesics, we noted
significant differences in 6 hours after surgery: in the first
group the average score was 2 points, while in the second
and third group — 4.4 and 4.0 points, respectfully. Also after
24 hours the patients in the main group almost didn’t have
pain and were ready to be discharged from the hospital; in
groups II and III the average pain score made up 2.9 and 2.8
points, respectfully.



GEORGIAN MEDICAL NEWS

No 5 (278) 2018

Table 3. The average assessment of the pain level from the visual analogue scale of pain intensity, scores

Time-points of registration
fabdominalpain| 2h |[4h | 6h | 12h | 24h | 48h | 72h | 96h | 120h
Group
I Group (n=36) 46 | 32 2 1,9 0,6 0,4 02 | 02 | 0.1
1T Group (n=34) 76 | 65| 44 4.4 2,9 2,9 2,8 | 29 1,8
11T Group (n=26) 57 | 48| 40 3.4 2,8 2,7 2,7 | 2,0 1,2
Reliability p <0,05

We have carried out an analysis of incipient postoperative complication given in the table 4.

Table 4. Distribution of early postoperative complications according to Clavien Dindo classification

Degree Complications
I Group (n=36) I Group(n=34) III Group (n=26)
I 1(33,3%) 4(50%) 2(18,11%)
11 -
11T -
Il a 2 (66,7%) 4(50%) 9(81,89%)
IIIb -
v -
IVa -
IVb -
AV -
Reliability p p<0,05
Table 5. Results of assessing the quality of life of patients in groups I, Il and 111
according to the SF-36 questionnaire, scores
Terms of observation, months
Health Component I Group (n=36) II Group(n=34) IIT Group (n=26)
1| 3 | 612 1| 3 | 612 | 2 | 612
Physical
Physical functioning | 82+2,0 | 89+1,29 | 97+1,3 | 75+1,8 | 82+1,43 | 96+1,72 | 77+2,0 | 87+1,39 | 97+1,1
ngﬂsrlfgal role func- | ggin 1 | 94+1,6 | 97414 | 7318 | 8116 | 96+1.8 | 82421 | 90+12 | 96+1,9
Bodily pain (P) 83+3,06 | 98+1,54 | 99+0,5 | 72+1,5 | 86+1,6 | 97+1,8 | 76+2,06 | 94+1,55 | 98+0,9
S;riféilshealth POl 74413 | 92+1,17 | 98+1,3 | 67+1,7 | 84+1,1 | 98+13 | 70+12 | 87+1,17 | 98+1,1
Psychological
Vitality 77+1,6 89+1,9 | 98+1,6 | 67+2,1 | 83%£1,2 | 97£2,4 | 72+2.4 86+1,5 97+1,8
isn"g‘“al role function- | g0, 18 | 89427 | 97+1,1 | 72+13 | 83+1,3 | 96+13 | 7614 | 85429 | 96+18
Eg;‘i’ggnal role func- |20 1 6 | 95422 | 97413 | 71211 | 90114 | 95124 | 75615 | 92423 | 96+1.4
Mental health 83=+1,1 9242,6 | 99+0,8 | 78+1,2 | 85+1,4 | 97+1,3 | 80£1,2 90+2,9 | 98+0,8
Reliability p p<0,05

In the postoperative period in the first group: hema-
toma of inguinal region — 1 case (2,78%), seromas -1 case
(2,78%), paresthesia -1 case (2,78%). In the second group
hematomas of inguinal region were more frequent - 1 case
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(2,94%), seromas — 3 cases (8,82%), neuralgia — 1 case
(2,94 %) and paresthesia - 3 cases (8,82%). In the third
group incipient postoperative complications occurred
more often: hematomas of inguinal region were the most
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frequent - 7 cases (26,92%), seromas — 2 cases (7,69%)
(this is explained by larger area of dissection), neuralgia
— 1 case (3.85%) and paresthesia — 1 case (3,85%). Elimi-
nation of hematomas and congestions of serous fluid re-
quired from 1 to 3 punctures. Disturbance of sensitivity
and paresthesia often developed on the anterior and lateral
surfaces of the thigh, neuralgia - in the groin and scrotum.
These symptoms were temporary and did not limit the ac-
tivity of patients.

There were no relapses or fatal outcomes. The average
duration of hospital bed-days in the first group made up
1.2, in the third — 2.5 days while in the second, duration of
stay in the hospital was rather higher — 3.8 days.

Patients’ quality of life after hernioplasties was as-
sessed in all groups. All patients took part in the interview
based on the questionnaire SF-36 (Table 5).

The survey was conducted in the following postop-
erative time intervals: 1) 1 month; 2) 3 months;, 3) six
months, and 4) 12 months.

The table shows that during the repeated interviews of
different groups of patients in 6 and 12 months after the
operation, the life quality indicators were not statistically
or practically different. The pain sensations in the oper-
ated area (the physical component of P) in the patients of
the first group (83 + 3.06) were significantly lower (1.16
times) according to the survey 1 month after the surgery
than in the patients of the second group (72 + 1.5) and
1.06 times significantly lower than in patients of the third
group (76 + 2.06). And in 3 months after the surgery the
same component in the first group (98 + 1.54) on aver-
age was lower 1.12 times than in the second group and
1.1 times than in the third group. Similarly, in all other
components of the quality of life, both in physical and
psychological terms, for the period of 1 and 3 months af-
ter the surgery, the first group value is significantly more
reliable by 1.14 - 1.3 times than in the other two groups.

Conclusions:

1. In the early postoperative period the pain syndrome
was the most intensive after hernioplasty using titanium
staples for fixation of endoprosthesis and in the group
with total extraperitoneal hernioplasty in comparison with
transabdominal peritoneal hernioplasty with glue fixation.
On the first day the result in group Il made up 2.9 points,
in group III — 2.8 points. That is 4.7 and 4.6 times higher
in relation to the group I, respectfully. On the fourth day
this difference was registered at18 and 12 times, respect-
fully.

2. Use of clips to fix the mesh allograft and its further
peritonization significantly increases early pain syndrome
during postoperative period.

3. Patients’ quality of life: indices of physical compo-
nents of pain and general health condition according to
the questionnaire SF-36 in patients in the group I at 1 and
3 month follow-up are better than in the groups II and III.

4. We have revealed that complications in the second
and third groups occur more often (2.25 times or more),
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than after hernioplasty with use of glue composition.
Thus, the method of fixation of mesh allograft with glue
during the treatment of inguinal hernias can be used in
surgery as an alternative to other fixation methods.
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SUMMARY

COMPARATIVE EVALUATION OF TAPP HERNIOPLASTY WITH USE OF VARIOUS METHODS
OF FIXING THE RETICULAR ENDOPROSTHESIS AND TEP IN THE TREATMENT OF INGUINAL HERNIAS

?Krikunov D., ?Akimov V., 'Toidze V., '\Churgulia M., 'Dvaladze L.

L' L.G. Sokolov Memorial Clinical Hospital Ne 122, Federal Medico-Biologic Agency, St. Petersburg;
’N.D. Monastyrsky Department of Surgery, North-Western State Medical University
Named After I1. Mechnikov, Ministry of Healthcare of Russian Federation, St. Petersburg, Ruassia

The study was conducted with the aim to improve the
results of treatment of patients with inguinal hernia by the
mode of glue fixation of mesh implant in laparoscopic
hernioplasty. Laparoscopic hernioplasty was performed
on 96 patients at the N.D. Monastyrsky Department of
Surgery of North-Western State Medical University
named after I.I. Mechnikov, on the base of L.G. Soko-
lov Clinical Hospital Ne 122, in the period from 2014
to 2016. The patients were divided into three groups: I
group — 36 patients, who underwent laparoscopic trans-
abdominal preperitoneal inguinal hernia repair (TAPP)
without supplying of mesh implant under spermatic cord
and its fixation with cyanoacrylate glue “B-Braun” with
elimination of peritoneum defect above the implant with
a thread V-loc; II group consisted of 34 patients, treated
with laparoscopic TAPP without cutting of mesh implant
and its fixation along the periphery with titanium staples

with the subsequent closing of peritoneum defect with ti-
tanium staples. Group III included 26 patients who under-
went total extraperitoneal laparoscopic hernioplasty with-
out fixation of mesh implant. All patients were males.
Complex analysis of the duration of surgical procedure,
patients’ quality of life, number of complications and
level of abdominal pain in incipient post-operative period
was carried out. Laparoscopic transabdominal preperi-
toneal inguinal hernia repair in combination with use of
glue composition for fixation of mesh implant improves
the quality of life of a patient during post-operative pe-
riod, contributes to early discharge from the hospital and
quicker recovery for resuming job activities.

Keywords: inguinal hernia, transabdominal preperi-
toneal hernioplasty, total extraperitoneal hernioplasty,
glutinous technique of fixing the reticular implant.

PE3IOME

CPABHUTEJILHAS OLIEHKA PE3YJIBTATOB TPAHCABJOMUWHAJIbHOM NPENEPUTOHEAJIbHOM
IF'EPHUOIIVIACTHUKHU C UCITIOJIs30BAHUEM PA3JIMYHBIX METOJ10OB ®UKCAIIUN CETYHATOI'O
UMILJIAHTA U TOTAJIbBHOM SKCTPAIIEPUTOHEAJIBHOM JIAITAPOCKOITMYECKOM T'EPHUO-

IVIACTHUKU ITPU JIEHEHUU ITAXOBBIX I'PBIK

Kpukynos JI.10., *Axumos B.IL., 'Touasze B.B., 'Uypryaua M.3., /Ipananze JLI.

'Dedepanvroe I'ocyoapemesennoe Gro0dxcemnoe yupescoenue 30pasooxpanenus, Knunuueckas oononuya Ne 122
um. JI.I. Coxonosa @edepanviozo meduxo-ouonocuieckozo azenmemea Poccuu, Canxm-Ilemepoype,
2Cesepo-3anaounwiii [ocyoapemeennviii Meouyunckuii Yuusepcumem um. 1.U. Meunukosa, kageopa xupypauu
um. H J]. Monacmuipcrozo, Munzopae Poccuu, Canxkm-Ilemepbype, Poccus

Ienpto umccnenoBaHusl SBUIOCH YIyUIIEHHE pPe3yllb-
TaroB JIeueHHsl OOJBHBIX C MAaXOBBIMU I'PbDKaMHU ITyTEM
UCIIOJIb30BaHUsl KJIEEBOr0 MeToja (DPUKCALUMH CETYaToro
HUMIUIAHTaTa MPH JIAAPOCKOMUYECKON T'epHUOIIACTUKE.
C 2014 1o 2016 . Ha 6a3e xadenpst xupypruu um. H. /.
Mownacteipckoro C3I'MY um. .M. Meunukosa B Kinuu-
yeckoi OonpHuLe Nel122 ym. JLI. CokonoBa sanapockonu-
yecKkasi TepHUOIIACTHKA BBINOJHEHA y 96 manueHToB. boib-
HBIE pa3JienieHbl Ha TpU Ipymisl: | rpynma — 36 marueHTos,
KOTOPBIM BBITIOJIHEHA JIAIApOCKOIIMYECKasi TpaHCabIoMu-
HaJIbHasl MpernepuToHeanbHas repauomactuka (TAPP) 6e3
MOZIBEJICHHSI CETYAaTOr0 MMILIAHTATa O]l CEMEHHON KaHATHK
U ero (uKcalued MaHOAKPWIATHBIM KiieeM «B-Brauny ¢
ycTpaHeHHeM Jedekra OprOLIMHBI Hajl MMIUIAHTATOM HH-
ThI0 V-loc; Il rpymnna - 34 naryenTa, KOTOPbIM BBITIOJIHEHA
nanapockornmyeckass TAPP Takxke 0e3 packpost cerdaroro
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WMIUTAHTaTa 1 ero (ukcaryend 1o nepudepuyd TUTAaHOBBI-
MH CKOOaMH, C MOCIICIYIOIINM 3aKpbITHeM AedeKkra Opro-
IIMHBI THTAHOBBIMU ckoOamu; 111 rpyrnmna — 26 nanueHToB,
KOTOPBIM BBIIIOJIHEHA TOTaJlbHAsl SKCTparlepUTOHEAIbHAS
JIATIapOCKOIMYUECKasl TepHUOILIacTHKa Oe3 (ukcarmu cer-
4aToro MMIUIaHTaTa. Bce OonbHBIC OBLIM MY)KCKOTO TOJIA.
[IpoBeneH KOMIUIEKCHBIM aHaIU3 MPOJOKUTENILHOCTH
OIIEPaTUBHOIO BMEHIATCIILCTBA, KaYE€CTBA KU3HU 60J'HJHI)IX,
KOJIMYECTBA OCIIOKHEHUI U YpPOBHS aOllOMUHAIBHON OOJIH
B PaHHEM I10CIIEONepalioHHOM nepuoze. Jlanapockortide-
cKasi TpaHcaOIOMUHAIIbHAS NPeOPIOIMHHAS TePHUOILIA-
CTUKa B COUCTAHNH C MPUMEHCHUEM KJI€eBOM KOMITIO3UIINH
JUlsl (pMKCAlMKM CETYaToro MMIUIAHTAaTa JOCTOBEPHO YITyd-
IAeT Ka4eCTBO JKW3HHU MMalMeHTa B MOCJIEONepaliOHHOM
Hepuoie, CIocOOCTBYET paHHEH BBIIICKE U3 CTallMOHApa 1
Ooiee OBICTPOMY BOCCTAHOBJICHHIO TPYIOCIIOCOOHOCTH.
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3ODPEKTUBHOCTH JJATAPOCKOIMMYECKHNX ONEPAITAM
IIPU JIEYHEHUU 3 XNHOKOKKO3A ITEYEHHN

I'pyonuk B.B., Hassmenko B.B., Byrpuaze 3./1., I'pyonuk Buxrop B., I'myamsniau III.T.

Ooeccrutl HAYUOHATbHBIN MEOUYUHCKUL YHUBepcumem, Yxpauna

DXUHOKOKKO3 — IMapa3uTapHoe 3a0ojeBaHUE dHJIE-
MHYECKOTO XapakTepa, BeChbMa IIMPOKO pacipocTpa-
HeHHoe B permoHax Cpenneit Asuum, AsepOaiikane,
I'py3un, Monnasun, Kpeimy, Ha fore Opmecckoil 00-
nmactu. Hambosnee dacTto mopakaeMbIM OpPTaHOM IpHU
OXHUHOKOKKO3€ SBJISACTCS IICUYCHD. HeCMOTpH Ha TO, 4YTO
OXHMHOKOKKO3 IICYCHH SABIISICTCS }IO6pOKa‘IeCTBeHHHM
3aboeBaHUEM, MPH HECBOCBPEMEHHOM M HeaJeKBaT-
HOM JICUCHUHU TOPAXKAIOTCA MHOT'ME OpTraHbl, B TOM YHC-
Jie JIerKue, OpraHbl OpIOIIHOM MOJOCTH, MOYKH, MO3T
U TiasHble S0JIOKW; 3a0oyieBaHHEe MPUOOpETaeT 3J0-
Ka4€CTBECHHOEC TCUYCHHUE U MOXET NPUBECTU K CMEPTHU
0onbHOTO. MeaMKaMeHTO3Hasl Tepanusi SXHMHOKOKKO3a
neyeHu ManodddextuBHa. [0 HACTOAIICTO BPEeMEHHU
OCHOBHBIM U CaMbIM )IeﬁCTBeHHBIM METOAOM JICUCHUSA
oCTaeTcsl ONepaTHBHOE BMemaTeascTBO [2,6,12]. B
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MOCJICAHHUE TOJIbI MOSIBUIIMCH COOOLICHHS O BO3MOXKHO-
CTAX NPUMCHCHUSA JTalapOCKONMNMYCCKUX BMECIIATCIIBCTB
MIPU DXHUHOKOKKO3€e meuenu [5,12,13,17].

[lepBoe cooOleHne O JIAMapOCKOIIMYECKOM JICYCHUH
SXMHOKOKKO3a TOJIYYEHO OT aMEPHKAHCKOTO XHpypra
N. Katkhouda [9], xOTOpBIi BBIMOIHIII JIATAPOCKO-
MUYECKYI0 JIa3epHYI0 PE3eKIHUI0 TeueHH Yy OO0NIbHOM
9XMHOKOKKO30M. Xupypru u3 beitpyra G. Khoury u T.
Geagea B 1994 1. mponsBenu NMepByIO JanapoOCKOITUYECKYIO
KOHCEPBATUBHYIO OXMHOKOKKIKTOMUIO C HJ'[OM6I/IpOBaHI/IeM
OCTaTOYHOI MOJOCTH OONBIIMM CaTbHUKOM [1UT. 0 10].
Psi1 aBTOpOB 1MOKa3a BO3MOXKHOCTh MCIOJIb30BAHHUS J1a-
MapOCKOMMYECKUX BMCHIATCIBCTB IIPU XUPYPIrUYECKOM
JICUEHUU DXUHOKOKKo3a meueHu [3,5,7,12,15]. B 1o xe
BPEMs BBICKA3bIBACTCS MHCHUEC, YTO HaHapOCKOHI/I‘IeCKI/Iﬁ
METOJ MOXKET MPUBOAUTE K JUCCEMUHAIIUU CKOJICKCOB U
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PacIpOCTPAHCHUIO SXMHOKOKKO32a 10 BCEl OPIOIIHOM 1M0-
noctH [8]. BonbIIMHCTBO XUPYProB 1O Cel JeHb YOexk-
JICHBI, 4TO Oo0Jiee OE30MacHbIM SIBIISICTCS JIalapOTOMHBIN
METO/ JICUCHHsI SXMHOKOKKO3a 1edeHu [4,16].

Opnecckasi 001acTh SABIAETCS HHIEMHUYECKON MO pac-
MPOCTPAaHEHHIO IXMHOKOKKO3a B YkpamHe. B Onecckoit
00JIacCTHOM KJIIMHUYECKOW OONIbHMIIE HAKOIUICH BechMa
OOJBIION KIMHUYECKUH MaTepual IO JICYCHUIO SXUHO-
KOKKO3a TICUCHHU M JICTKUX, HacuuThIBaroIuii 6osee 1000
MaIUeHTOB.

Jlamapockonuyeckue oneparyy npy JEICHUH IXUHO-
KOKKO3a mneyeHu B Opecckoil 00acTHOW KIMHUYECKOM
0O0JIBHHUIIE BHIMTOIHSIOTCS ¢ 1999 1.

[enpro HACTOSIIETO UCCIEAOBAHMS ABUIACH CPABHU-
TeNbHAs OleHKa 3()(EKTUBHOCTH JIAMAPOCKOMUYCCKIX
BMEIIATEIbCTB TP 3XMHOKOKKO3€ ITEUCHH.

Marepuaa u Metoasl. [IpoBeneH peTpocneKTHUB-
HBIM aHaJU3 Pe3yabTaTOB ONEPATUBHOIO JICUCHUS IXU-
HOKOKKO3a nedeHu 3a nepuoa ¢ 2003 mo 2013 rr. 3a 310
BpeMsl IpoorneprupoBaHo 348 GONBHBIX IXMHOKOKKO30M
nedyeHu. Y 283 manueHTOB BBIMOIHEHBI JanapoCcKonu-
YeCKHe BMEIIATeNIbCTBA, Y 65 — OTKPHITHIC JamapoTOM-
HbIe ornepanuu. Bo3pact 6onbHbIX cocTaBui 18-72 ner,
cpeanuii Bo3pact - 42,3+7,9 net. Cpenu onepupoBaH-
HBIX Tpeolnanaiu xeHIuHbl - 214 (61,5%), MyX4uH
ob110 134 (38,5%). OCHOBHBIM METOJIOM JAMATHOCTUKH
OBUIO yNBTPa3BYKOBOE HMCCIIEIOBAaHHE OPIOUIHOMN MOJIO0-
ctu. 136 (39%) mammeHTam IOMOTHUTEILHO TPOBOJIU-
mu KT wnun MPT uccnenoBanue. EnuHudHbie 9XUHO-
KOKKOBBIE KHCTBI BBISIBICHBI Y 218 (62,6%) 001bHBIX,
y octanbhbix 130 (37,4%) manueHTOB MMENHCh MHO-
JKECTBEHHbIC KUCTHL. [lopaskeHue paBoi 101U NIEYEHU
BBISIBIICHO Y 242 (69,5%) O0NBHBIX, JIEBOH JOJIH IEYCHH
—y 78 (22,5%), obeux moneit —y 28 (8%) manueHTOB.
VY 6 nmanueHToB BBISABICHBI 3XUHOKOKKOBBIE KHUCTHI Ce-
JIe3€HKH, y 14 OOIBHBIX UMENTUCH PEIUIUBHBIE KUCTHI C
00CeMCHEHUEM BCEii OPIOIIHOM MONOCTH.

JlamapoToMHBIE OTEpaIuy MPOBOAUINCE OOJIBHBIM, Y
KOTOPBIX OTMEYaJIOCh HArHOCHHE XUHOKOKKOBBIX KHCT
NEYEeHU, UMEJIUCh PEIUANBHBIC SXMHOKOKKOBBIE KHCTHI B
neyeHu 0o Bcell OPIOLIHOM MOJOCTH, a TAKIKE NMPHU3Ha-
KU TIOMaIaHusI CKOJIEKCOB B JKEIYHBIE TPOTOKH C BO3HHK-
HOBEHHEM MEXaHUYECKOI KENTYXH.

OTKpBITBIE ONEpaIK BBIMOIHSUIIN, KaK MPaBHIIO, Ye-
pe3 CPEeAMHHYIO JIAapoOTOMHIO, PEeKe MCIOIb30BATIH KO-
COM paspe3 B MpaBoM mojpedepbe. B OproliHy o MoI0CTh
BBOAWINCH Cal(eTKH, CMOUYCHHBIC THUIIEPTOHUYECKUM
pactBopom miu 10% OeraguHoM. BHawane 3XHHOKOK-
KOBBIE KUCTBI IyHKTHUPOBAJH, JUIS 00€33apa)KMBaHHs B
MPOCBET KUCTHI BBOAWIH 2-5% OGetagun Ha 5-10 MuHyT,
3aTeM COJCPKHUMOE KHUCTHI 3BAKyHPOBAIM OTCOCOM. Y
OOJIBIIMHCTBA OOJBHBIX MPOM3BOIUIN KOHCEPBATHBHYIO
SXMHOKOKKIKTOMHMIO — YIS XUTHHOBBIE 000JIOUKH T1a-
pasuTa 1 Bce JI0YePHUE KUCTBI, TPOM3BOIMIN YaCTHYHYIO
NEePULMCTIKTOMHUIO, TIIATEILHO 00pabarhiBalld OCTATOY-
HYIO TOJIOCTh KHMCTBI C TOCJIEAYIOIMM HApyXKHBIM Jpe-
HUpOBaHUEM. PajiKaIbHYIO IIMCTIKTOMHIO BHIIOJIHUIIH Y
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10 GONBHBIX MU JIOKATHU3AIMK KUCT B IIPABbIX JIOJISIX T1e-
YeHH, yAaJIeHHUE JICBOH JIOIH MEYEHU C SXUHOKOKKOBBIMHU
KHCTaMHU ITPOBEICHO 8 OOJILHBIM.

Jlamapockomnueckre BMeIaTeIbCTBa BRIOIHSIIN Yepes3
3 wmm 4 tpoakapa. Kak mpaBuio, BBOAWIN JiBa Tpoakapa
JnuameTpoM 10 MM 1 ofIUH WK 1Ba - inameTpoM S MM. [lep-
BBIM OTaloM HaKJaJbIBaJl MHEBMONEPUTOHEYM HIVION
Beperia u B 0KoJIONYOYHY0 00JaCTh BBOJAMIM TIEPBBIH
10 mm Tpoakap. Uepes 3TOT MOPT BBOAWIIN JIANapOCKOI
€O cKoIIeHHON o yrioM 30° onTHKO# U OCcMaTpHBaIH
OpromiHyto monocTh. [lapasurapHas Kucta 0OBIYHO UMe-
Ja OenecoBaTo-Cepblil 1BET, HECKOJIBKO BBICTYyIana Haj
MOBEPXHOCTHIO OKPY’KAIOIIEH NMEYEHOYHON MapeHXHUMBbI.
[Tpu nanbraTopHOM 00CIEAOBAHUM C IOMOLIBIO HHCTPY-
MEHTa B LIEHTPE KUCTHI ONPeIeNaaoch pasMsrdenue. Bo-
KPYT AJUTEIBHO CYIIECTBYIOIIUX, TOBEPXHOCTHO PACHo-
JIOKSHHBIX Mapa3uTapHbIX KUCT HAOIIONANICS CHAaeuyHBIN
MpoIiecc Pa3INYyHON MHTEHCUBHOCTH. [IpH nokanuzanuu
KUCTBI Ha TMadparMaibHON MOBEPXHOCTH MEYSHHU IIPUXO-
JIAJIOCH BBITIOJTHSTB paccedeHre GHUOPO3HbIX TKEH Mex-
JIy CTCHKOH Tapa3uTapHOW KHUCTHI U guadparMaibHOM.
JlomomHUTENbHBIE TpOaKapbl BBOJMIN IOJ JIAapOCKO-
MTUYECKUM KOHTPOJIEM B TOUKE, KOTOpas HEMOCPECTBEHHO
HaXOIUTCA HaJl KUCTOH (Tpoakap auamerpom 10 nmn 12 mm)
Y 1O TIepeAHeH MOAMBIIICYHON TMHUY (Tpoakap JuamMe-
TPOM 5 MM).

[Ipu HaMM4YMK HECKOJNBKUX Mapa3sUTapHbBIX KUCT BBO-
JIAITN JTOTIONTHUTEIbHBIE TPOaKaphl THAMETPOM 5 MM, de-
pe3 KOTOpBbIE BHITOIHSIIN MAHUIYIIALUH U TTOCIEAYIOIIee
JIpEHUpOBaHUE OCTATOYHBIX Tojocted. IIpu nokanuza-
nuu napasurapislx kucT B VII mim VIII cermenTax s
YAYYIICHHUS X BU3yaJTH3allM1 JOTIOJHUTEIHHO BBITOTHS-
T MOOMJIM3AIMIO TEYEHU MyTeM IepeceueHHs Kpyrion
CBSI3KM U YaCTMYHOTO NEPECEUCHUSI CEPIOBUIHOMN CBI3KHU
MICUCHH.

[Tocie mMoOwiM3anuy reyeHd B OPIOIIHYIO MOJOCTh
BBOJIWJIN TYPYHABI, cMoueHHbIe 10% pacTBOpom Getaau-
Ha, KOTOPBIMHM OOKJIaJbIBAIM 30HY BOKPYT KHCTHL. BBO-
qun 20-30 Mt 10% pactBopa OetajuHa B mogauadpar-
MaJIbHOE U MOANEYEHOYHOE MPOoCcTpaHCcTBO. Crenyromuit
STall ONepaury — MYHKUUs KUCThI CIEUHUAIBHONW WIJIOH,
KOTOpasi BBOAWJIACh Yepe3 Tpoakap U IIOTHO Ipuierana
K CTEHKE KHCTBI, HE IO3BOJIAA €€ COMCPKHUMOMY H3IHU-
BaThCsl B OPIOLIHYIO MOJOCTh. Yepes Uiy mpou3BOIHUIH
aCTIMpaIMIO COACPKUMOTO KUCTHI, a 3aT€M, HE BBIHUMAs
WDy, B ¢ MOJIOCTh BBOmmWiM 2-5% pacTBop OeTaauHa.
ITociie 5-MUHYTHOM 3KCIO3MLMU OCYILECTBISIN IOJ-
HYIO0 acTHPaIMIoO colepKUMoro kucTel. Ha cnenyromem
JTane CTEHKY KHCThl BCKPBHIBAJIU C MOMOIIBIO HOXKHUI
WIH IEKTPOKOATyISIIIMOHHOTO KPIOYKa U B MPOCBET KU-
CTBI BBOAWIM TOJICTYIO 12 MM METaJUIMYECKYIO TPYOKY,
MOJICOETMHEHHYIO K AJeKTpooTcocy. Toper TpyOku Obu1
CKOIIIeH Mot yriioM B 30°, 94TO MO3BOMSET YBEIHYHUTh IO~
I1a/1b OTBEPCTHS U MOBBICUTH AP (HEeKTHBHOCTH IBAKyalluK
XUTHHOBBIX 000JIOYEK; MPU CO3AaHHH OTPHLATEIHLHOTO
JIaBJICHUS B clcTeMe /10 | aTM. HacTymaer parMeHTanus
XUTHHOBBIX 000JIOUEK M X TIOJHOE yAaJCHUE.
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3HauMMbIM (PaKTOPOM MPEAYTPEIKACHHS MOATEKAHUS
COZIEPKUMOTO Tapa3uTApHON KUCTHI B OpPIOIIHYIO MO-
JIOCTb SIBJISIETCSI IPABUIIBHBIA BBIOOD PACIIONOKEHHS TPO-
akapa, yepe3 KOTOPbIi BBOIUTCS IEKTPOOTCOC U BHIMOJ-
HSETCSI IPEHUPOBAHNE OCTATOUHON NonocTH. OH 10IHKeH
OBITH PacIoJIOKEeH B MAKCHMAJILHOM OJIM30CTH OT KHCTHI.

Ha cnenyromieM sTarne BBIMOIHSIN YaCTUYHYIO HIEpH-
LUCT3KTOMUIO - UCCEKAJIN C MOMOIIBIO JIEKTPOHOKHHUI
CTEHKY NMapEHXUMATO3HOM KHCThI BIJIOTH JI0 IEYEHOUYHON
nmapeHxuMbl. Bo3Hukaromee Mpu 3TOM KpPOBOTEUCHHE
JIETKO KOHTPOJIMPYETCS! C TIOMOIL[BIO MOHO- MJIM OUTIOIISIp-
HOM KOaryJsiuH.

3HAYUMBIM STaloM JIAAPOCKOMUYECKON 3XHHOKOK-
KAOKTOMMH SIBJIIETCS PEBU3MS OCTATOYHOM NOJOCTH. [lis
9TOrO B MOJIOCTh KUCTHI BBOAWIM Janapockomn. CrokHas
OITHKA TMO3BOJISIET 00CIENOBaTh MPAKTHYECKH BCIO MO-
BepXHOCTh (UOpo3HOI Karcynbl. KoHTponmpoBanuch
MOJTHOTA YJAJEeHUS XUTHHOBOM OOOJIOUKM MapazuTa U
9XHMHOKOKKOBBIX CKOJIEKCOB.

B ocrarouHyr NOJOCTh OTKPBHIBAIOTCA IKEJIYHBIC
ceumu. Ilpu BbIsABIECHHM NEP(GOPAHTHBIX IKEITYHBIX
mpoTokoB auameTrpoM 0,5-2 MM BBINOJHSIN HX KOa-
TYJISIHIO C MTOMOIIBIO HIAPOBHIHOTO 3JIEKTpoza JTH0o
HCIIONIB30BAIH JIA3€PHYIO KOAryJsIUI0 BOJOKHOM CBe-
TOBOJIa B KOHTAKTHOM PEXXHUME C MCIOJIb30BAHUEM HE-
onumoBoro AUI-nazepa npu HCXOAHONH MOIIIHOCTH H3-
nygenus 20-30 Br.

Crenku (uOpo3HOI Karcysbpl 00pabarhiBaik pac-
TBOpOM OeTaauHa, a 3aTeM MPOU3BOAMIM TEPMUUECKYIO
00paboTky (HUOPO3HOI KamCysbl, HCIONB3YS AproHO-
TUIa3MEHHBIN KOAryJIsiTOp JIM00 KOHTAKTHYIO KOATyJISIIHIO
JNIEKTPOJIOM.

Onepanyio 3akaHYMBaIKM JPEHUPOBAHHUEM OCTaTOY-
HOW MOJIOCTH I MPEJOTBPAIICHUS HAKOIUICHHSI 3KCCY-
JlaTa ¥ €e CaHalluH B ITOCJICONEPAHOHHOM MEePHOJIE.

[Tocre onepanu, ¢ HeNbo MPOPHUIAKTUKH BOSHUKHO-
BEHHSI PELIUIMBOB SXHMHOKOKKO3a, OOJIbHBIM Ha MPOTSIKe-
HUU 4 Heledb Ha3HAYaJId AHTUTEIBMUHTHBIC MpenapaThl
(Mebenma3oi, anbOeHna30i1). KonrponbpHoe o0cienoBa-
Hue OONBHBIX Mpou3BOaMWIHU cycs 1, 3, 6, 12 mecsies, a
3areM | pa3 B ro.

Pe3ysibTaThl M HX 00cy:KAeHMe. J[anapoCcKONMHUecKue
orepalyy BBINOJIHEHBI Y 283 OONbHBIX, cpenu HUX 154
KeHIIUHbI 1 129 myxuun. CpesHuil Bo3pact OONIbHBIX, y
KOTOPBIX BBINOIHSUINCH JIATapOCKOMNYECKUE BMEIIATeNb-
cTBa, coctaBui 37,5+7,8 neT. Y 42 60ALHBIX OBIIH MHO-
YKECTBEHHBIC KUCTHI B 00EHX J0AX MEUCHH.

[Topaxxenue II-III cerMeHTOB ne4eHHU BBIABICHO Yy 32
narueHTos, V-VI cermentos —y 97, VII-VIII cermenTon
—y 112 GonpHbIX. Pa3mMepbl 5XHHOKOKKOBBIX KUCT MEHEe
5 cM Obutn y 72 GonbHBIX, OT 5 10 10 cM —y 167, ot 10
o 16 cm - y 44.

YactuuHas (KOHCEpPBATUBHASI) IUCTIKTOMUS BBINOJI-
HeHa y 249 (88%) manueHToB, pajuKalbHOE YIaJeHHE
9XMHOKOKKOBBIX KHCT C pe3eKIHel MeueHH MPOU3BEICHO
y 34 (12%) nmauuenToB. 3 HUX yacTUYHAs pe3eKLUs Je-
BOM 107TM NIeUeHU MPoU3BeeHa y 22 OOIbHBIX, HCCEUCHUE
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KUCT B oOnactu VI cermeHTa BHINIOIIHEHO Yy 12 OOJBHBIX.
VY 3 (1%) OonbHBIX MPOU3BEICHA KOHBEPCHS, 00YCIOB-
JICHHAs TeM, YTO Mapa3uTapHbIe KHCTHI JIOKAIN30BAINCH
BHYTpPU MapeHXUMBI [IEUYSHN M MPH JIANapOCKONNIECKOM
OCMOTpE TIOBEPXHOCTH IEYEHW HMX HEBO3MOXXHO OBLIO
TOYHO JIOKaNn30BaTh. [Ipu JamapoToMuu MCMOIB30BAIN
YIABTPa3BYKOBOM JIaTYMK, MOJI KOHTPOJIEM KOTOPOTO OBLTH
BCKPBITBI TIapa3uTapHble KUCTHI. J[JIMTETLHOCTD Jlanapo-
CKOITMUYECKHUX BMEIIaTeIbCTB cocTaBmia ot 28 1o 136 mu-
HYT, B cpeiHeM 52+14 MUHYT.

CpenHsisi MHTpaoIepalioHHass KPOBOIOTEPsl COCTa-
Bwia 112+25,7 mn. JleraqbHBIX MCXOJI0OB HE OTMEUCHO.
VY 61 (21,6%) mamuenTta Bo BpeMs ONEpPaIiH BHISBICHBI
nucToomnapHbie GuCTyibl. BUnuMble KendHbIe TTPOTOo-
KM, OTKPBIBAIOIINECS B IIPOCBET KUCTHI, ObUIN THIATEIBHO
KOaryJaupoBaHbl U, TeM He MeHee, y 27 (9,5%) nanuen-
TOB HAONIONANOCH MOJTEKAHNE KEIYH M0 JpeHaKam. Y
S W3 HUX OTMEYEHO WHTEHCHBHOE KEIYEHUCTEUCHHE JI0
500-800 M B CyTKH. DTUM OOJNBHBIM B IOCIIEONEpalU-
OHHOM II€PHOJIC BBINIOJHEHA HYHJIOCKOIIMYECKAs PETPo-
rpajiHasl XoJaHTHOIaHKpeaTorpadusi ¢ ManuuIOTOMHEH
U yCTAHOBKOH SHIOOWJIIMAPHOTO CTEHTA, MOCJE Yero
JKEITYEHCTEUCHNE MTPEKPATHIIOCh. Y OCTaIbHBIX TallUeH-
TOB JKEJTYEUCTEUCHNE CaMOCTOSITEILHO MPEKPaTUIIOCh B
Teuenue 7-12 cyToxk.

HarHoenue ocraToyHo#l KHCThI Habiromanoch y 21
(7,4%) namuenta. [IpuunHOM HArHOEHUS OCTATOYHBIX
KUCT ObLIa 1utoxast QyHKIMs YCTaHOBJICHHBIX ApEHaXKEH.
IIpn ycTaHOBKE NPOCTBIX IPEHAKEH, OHU, KaK IIPABUIIO,
CMEUIAJINCh U3 MPOCBETa OCTATOYHOM MOJIOCTH B OpromI-
HYIO TI0JIOCTh, TOTOMY OCTaTOYHas! TOJIOCTh KUCTHI ILJI0-
X0 JIPEHUPOBAJIACh.

VY4uuThIBas BBINICH3JIOKEHHOE, B MOCIEIAHEE BpEMs
YCTaHABJIMBAINCH CIICIUANBHBIC JPEHAKHU C M30THYTHIM
KOHIIOM THIIa «pigtaily nmbo apeHaxku B BHIE «paKeT-
K1Y, MO3BOJISIIONINE aJIeKBaTHO POMBIBATh M CAHUPOBATH
OCTaTOYHYIO TMOJIOCTh KHCTHI. [Ipy HarHOGHUM OCTaTOY-
HBIX TMOJIOCTEH MOCHeHHE JPSHUPOBAINCH JIOTIOIHH-
TENbHO Mo KoHTposeM Y3U, uTo mo3Bosinio u3bexarsb
MOBTOPHBIX OMEPATUBHBIX BMEIIATENICTB.

[Tpu nanapocKOMUUecKUX BMEIIATENIbCTBAX OONBHBIC
Ha BTOPBIC CYTKH MOCJE ONEpali HAYMHAIN XOAUTHh M
npuHUMarhe nuiny. M3 cranmoHapa OONBHBIE BBINUCHI-
BaIUCh cIycTs 2-13 cyTok mocie omnepanuy, CpeaHuit
KOMKO-JE€Hb COCTaBua 5,6+2,3 mHs.

Bce GosbHBIE BBIMUCHIBAIMCH Ha aMOyJIaTtopHOe Jie-
yeHue ¢ apeHaxkamu. [locneanue ymamsuucs Ha 10-20
cyTKu mnocne onepaunuu. llepen ynanenuem npeHaxei
ocymectisiics Y3U koHTposb. Y 2 O0NbHBIX OblIa OT-
Me4eHa ajjiepruyueckas peakiys Ha pacTBOp OeTaauHa.
WM ObutM Ha3HAYeHbl aHTUIMCTAMUHHBIC Npernaparbl
TJTFOKOKOPTUKOUIBI.

OTtnaneHHbie pe3ynbTaThl pociexensl y 226 (79,8%)
OOJBLHBIX B CPOKU OT 6 MecsieB 10 7 jeT. Penunus 3xu-
HOKOKKO3a BBIsBIIEH y 7 (2,5%) nmaunenToB. [Ipnannamu
peUUANBOB OBLIH, MO-BHIMMOMY, TEXHHYECKUE Ae()EKTHI
NPOBEICHHOH Onepalny, HeI0CTaTOYHO TIIaTeIbHas 00-
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paboTKa OCTATOYHOM TOJIOCTH KUCTHI, a TAKKe MOJTeKa-
HHE COJCPKUMOTO KHCTBI MpU MyHKIUH. OOceMeHeHHs
OpIOIIHOI MOJIOCTH HU B OJHOM Cllyyae HE OTMEYEHO.
[Tpu oOHapy>KeHNHM PElUAMBOB dXUHOKOKKO3a TEUYEHH Y
3 6OJ'II)HI:IX BBITIOJTHEHBI TOBTOPHBIC JIAITAPOCKONMMNYCCKUC
BMCINATECJILCTBA, Y 4— OTKPBITBIC OIICpalHH.

CpaBHeHHe pe3yJIbTaToB JIAapOCKOITUYECKUX BMe-
maTejibCTB € OTKPBLITBIMU JIANIApOTOMHBIMH OII€pa-
LUSAMHU BBIIBWIO MX NpeUMyILecTBO. [Ipu OTKPBITHIX
orepanusx KpoBornorepst Obuta B 36 pa3 BbIlIE U CO-
craBuna 387+76,9 mu (p<0,05). IIpogomkuTenbHOCTh
JIAITAPOTOMHBIX OIEpaIuii ObUIa MOUTH B 2 pa3a 0oJibIle
— 92,7+£7,3 munyt (p<0,05). [IpomomxuTensHOCTh 00-
JIeBOTo cuHApoma coctaBuia 4,7+0,9 cyTok, B TO Bpemst
Kak MpH JanapoCKOMUYECKUX omeparysx obe3zbonea-
HHE TPeOOBAJIOCH TOJBKO B TEUEHHE MEPBBIX CYTOK II0-
cle BMellarenbCcTBa. YacToTa HAarHOGHWHM OCTAaTOYHOU
MOJIOCTH TIOCJIC JIAITAPOTOMHBIX OIepalivii Oblia B 2 pasa
Beie (14%), yem mocne jganapoCKONMMYECKUX BMeIla-
tenbeTB (p<0,05). CpenHss ATUTEIBHOCTD PEObIBAaHKS B
CTalMOHape TOCIIe JanapoOTOMHBIX OIepalrii CoCTaBHIa
14,4421 aust 1 ObLIA TOCTOBEPHO OOJIBIIIE, UeM MOCTE Ja-
napockonuueckux BmemarenbeTs (p<0,05).

Yactora mocneonepanoHHbIX OCJIOKHEHUH Oblia
JIOCTOBEPHO OOJIbIIE MOCIE JTaNapOTOMHBIX ONEpaluii U
00yCIIOBJIEHa JIOCTAaTOYHO YacThIM HArHOCHHWEM IIOCIie-
orepalMoHHbIX paH. OKa3anock, 4YTO 4acTOTa PELUINBOB
HXMHOKOKKO3a TI0CJIe JIallapOTOMHBIX OIlepaluii Obuia He
HIDKE, a JIaKe BBIIIE, YeM II0CJE JIAIapoCKOIIMYEeCKUX
BMEIIATEILCTB U cocTaBuia 8,5%.

Heo0xomiMo OTMETHTb, YTO TPYIITHI OOJBHBIX C Jiamna-
POTOMHBIMHU U1 JTATAPOCKOMNYECKUMHU OIepaliusaMu 6I:IJ'II/I HEC
COBCEM COINOCTAaBUMBI. Y 6OJ'II)HBIX, KOTOPBIM BBITIOJIHAIUCH
JIAMapOTOMHBIC OMEpaIi, ObLIO 0OJice THKEIOE TCUCHHE
3aboneBanust. Ho TeM He MeHee HaMH OTYETIIMBO MOKa3aHo,
YTO JIaNapOCKOITMYECKHE ONepallii UMEIOT LeJIbId Psij Cy-
MICCTBCHHBIX TMPEUMYIICCTB: MCHBIIYIO TPaBMaTU4YHOCTD,
MEHBIIICE YUCIIO OCJIOKHCHHM, O0Jice OBICTPYIO peadmnTa-
MI0 OOJIBHBIX U TIPEKPACHBIH KOCMETHUECKHU (P (eEKT.

K Takum ke BBIBOAM MPHIUIA PYMBIHCKHE XHUPYPIH
[17], xOTOpBIE OTMETHIIH BBICOKYIO 3(HEeKTHBHOCTH Me-
toquku. OmaceHust xupyproB u3 Tynuca [8], KoTopbie
HOJYYHITH OOJTBILIOE YHCIIO PELUINBOB [TOCIIE JIAITAPOCKO-
MMUYCCKUX OHepaHHﬁ, HE COBCCEM oOIlpaBJaHbl U HE IOA-
TBEPXKAAOTCA HAIUMU Ha6J'IIOZ[eHI/I§IMI/I.

BrIcOkHii MPOLEHT PELUAUBOB HAOIIOICHUN XUPYP-
ramu u3 Tynuca, 19%, oOycioBiIeH, NO-BHIMMOMY, OCO-
OCHHOCTSMH UX XUPYPTUUECKOI TEXHUKH.

Ilo naHHBIM MHpPOBOH JIMTEpAaTyphl 4YacToTa pe-
OUAUBOB IMOCJIC JANapOTOMHBIX onepaumﬁ II0 IIOBO-
Jly DXWHOKOKKO3a MEYeHH COCTaBisieT, B cpeanem, 10%
[1,11,13,14,16].

B nammux HCCJICAOBaHUAX YaCcTOTa pEIUANBOB B OT-
JIaJICHHBIE CPOKH MOCIIE JIAMAapOTOMHBIX OIepalyii Oblia
MPaKTHUECKH Tako# ke — 8,5%, a moce Jamapockonuye-
CKHUX BMEIIATENILCTB COCTaBmuiIa Bcero 2,5%.

[onydeHHbIl pe3ynbraT JOCTUTHYT OJjaronmapsi yco-
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BEPILICHCTBOBAHUIO TEXHUKU U METOJUKU BBIIOJIHECHHUS
JIANIapOCKONUYECKUX ONEPaLMi.

BoiBoabl. Takum 00pa3oM, NpU HEOCIOKHEHHOM
OXMHOKOKKO3€ IICYEHH JIATIApOCKONMYECKUE OIepalnuu
ClIelyeT paccMaTpuBaTh Kak orepanuu BbiOopa. [lpu
[IPaBWIBHOM BBIIIOJIHEHUY JIAIIAPOCKONMYECKUE BMella-
TEJILCTBA TMO3BOJISIIOT JIOOMTHCSI XOPOIIUX PE3yJIbTaTOB,
C HEOOJBIIMM KOJIMYECTBOM OCJOKHEHHH M PELUANBOB
U IIPEKPACHBIM KOCMETUYECKUM pesyasraroM. Ilo pagu-
KaJIbHOCTH OHU HE YCTYIAIOT OTKPBITHIM JIAIIAPOTOMHBIM
BMELIATEIbCTBAM.
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SUMMARY

LIVER CYSTIC ECHINOCOCCOSIS LAPAROSCOPIC TREATMENT EFFECTIVENESS

Grubnik V., Iliashenko V., Bugridze Z.,
Grubnik Viqtor, Giuashvili Sh.

Odessa National Medical University, Ukraine

The main goal of the research was to study echino-
coccosis liver cyst laparoscopic treatment’s effective-
ness. The retrospective analysis of liver echinococcosis
cyst surgical treatment in the period from 2003 to 2013
years was conducted. 348 patients underwent surgical
treatment, among them 283 patients - laparoscopic proce-
dure, 65 — open surgery. Medial age was 42,3+7,9 years.
Female - 214, male - 134. 249 patients underwent lapa-
roscopic partial (conservative) cystectomy, 34 - laparo-
scopic radical cystectomy with liver resection, 3 (1%) —
conversion. 47 patients underwent partial (conservative)
cystectomy using open approach. 18 —radical cystectomy
using either typical or atypical hemihepatectomy. A long
term analysis of 226 (79,8%) patients in a period from 6
month to 7 years was conducted. Comparison of the re-
sults revealed the advantage of laparoscopic operations. It
was manifested in less blood loss, duration of the proce-
dure, pain syndrome, and a smaller number of bed-days.

Infections of the residual cavity after open surgery were
twice as much comparing to ones after laparoscopic sur-
gery. Complications after open surgery were significantly
higher than after laparoscopic procedures due to postop-
erative wound infections. After open surgery frequency of
echinococcosis recurrence was higher than after laparo-
scopic one (8,5% vs 2,5%) (p<0,05).

Nowadays it is possible to say that treatment of choice
of noncomplicated liver echinococceal cysts is laparo-
scopic one. Correctly made laparoscopical procedure has
a good long term results, few postoperative compications,
less frequent recurrences and the excellent cosmetic ef-
fect. From the principles of radical surgical treatment’s
point of view laparoscopic approach is the same as an
open surgery.

Keywords: liver cystic echinococcosis, laparoscopic
technique effectiveness.

PE3IOME

3®PEKTUBHOCTH JATTAPOCKONMUYECKNUX OMEPAITAN
ITPU JIEYEHNH 3XUHOKOKKO3A ITEYEHN

I'pyonuk B.B., Unbsmenko B.B., Byrpunze 3./1., I'pyonuk Buxkrop B., I'nyamsuau HI.T.

Ooecckuil HAYUOHATbHBIL MEOUYUHCKULL YHUBepcumem, Yxkpauna

[enbr0 HACTOSAIIETO HCCICMOBAHUS SBUJIOCH H3yue-
HUE d3PPCKTUBHOCTH JIATAPOCKOMMYCCKUX BMEIIATEIIECTB
MIPU 3XMHOKOKKO3€ TeucHU. [IpoBe/ieH peTpoCeKTUBHBIN
aHaJIN3 PE3yJIBTaTOB ONEPATHBHOTO JICUCHUS YXHHOKOKKO-
3a neuenu 3a nepuon ¢ 2003 mo 2013 rr. IIpoonepuposa-
HO 348 OOJBHBIX IXUHOKOKKO30M IEUCHU: 283 MalueHTOB
- JIanapOoCKONUYECKUE BMEIIATeIbCTBa, 65 — OTKPBIThIC
nanapoTomuble onepanuu. Cpennuit Bo3pact - 42,3+7,9
net. Kenmun Obuto 214, myxunn — 134, Y 249 nanuen-
TOB BBIIOJIHEHA JTAMIAPOCKOITMUCCKas YaCTUYHAsS (KOHCEep-
BaTMBHAs) LIUCTIKTOMUS, y 34 - paguKagbHOE ylaJeHue
9XUHOKOKKOBBIX KUCT C PE3CKIIMCH MeueHH, y 3 — KOHBEp-
cus. Y 47 naieHToB Mpou3Be/ieHa OTKPBITAs YaCTUUHAsS
(kKoHCEepBaTUBHAS ) IIUCTIKTOMUS, y 18 - pagukanbHast U-
CTIKTOMHS C TUITUYHOW ¥ aTHITMYHON PE3CKIMCH TICUCHU.
OTnajeHHBIC PE3yNBTaThl MPOCIekKeHbl y 226 (79,8%)
OOJIBHBIX B CPOKH OT 6 MecsIeB 110 7 jnet. CpaBHEHUE pe-
3yJABTATOB BBISBUJIO PEUMYIIIECTBO JIATAPOCKOMUICCKIX
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orepanui, 9YTo MPOSIBIISUIOCh B MEHBIIECH KPOBOIOTEpE,
MPOIODKUTEIIEHOCTH OTIEPAIUil U OOJICBOTO CHHIPOMA, B
MEHBIIEM KOJIMYECTBE KOMKO-AHel. YacTora HarHOeHMi
OCTaTOYHOW TOJOCTH IOCIE JIAITAPOTOMHBIX OIEPaIUit
Obuta B 2 pa3za BBIIIC, YEM IIOCJC JAnapoCKOMUICCKUX
BMemiarenabcTB (p<0,05). YacTora mocieonepamoHHbBIX
OCIIOXKHCHUH ObLIA JJOCTOBEPHO OOJBIIE MOCIIE JIamapo-
TOMHBIX OIEpaIUii U 00YCIIOBIICHA JOCTATOYHO YaCTHIM
HATHOCHHUEM IOCJICOTCPAIMOHHBIX paH. OKa3aioch, 4T0O
4acTOTa PEIUJIUBOB 3XUHOKOKKO3a TIOCIIC JTanapoTOMHBIX
orepanuii ObUIA BBIIIC, YEM ITOCIIE JanapoCKOMUICCKUX
BMemarenbeTs (8,5% vs 2,5%) (p<0,05). Takum oOpaszom,
B HACTOSIIIICE BPEMSI MOXKHO CUUTATh, YTO Y OOJBHBIX C HE-
OCIIOKHCHHBIM 3XMHOKOKKO30M ICUCHH JIarapoCKOMuye-
CKHE OIEpaIlliil MOTYT PacCMaTpPUBATHCS, KaK ONCPaLUU
BbIOOpa. [Ipy MpaBHIBLHOM BBITIOJIHEHUH JIAAPOCKOIHU-
YECKUE BMEIATEIBCTBA MO3BOJISIOT JOOUTHCS XOPOIINX
PE3yIBTaToB, ¢ HEOOIBIIUM KOJTHUCCTBOM OCIOKHCHUH U
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PeLUAMBOB U IIPEKPACHBIM KOCMETUYECKUM PE3YIBTATOM.
Ilo panuKaIbHOCTH OHU HE yCTYIAKOT OTKPBITHIM JIAIIapo-
TOMHBIM BMEILIATEIIbCTBAM.
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SHAOTEJJINAJIBHASA INCO®YHKLIUSA ITPU PAKE IIEYEHU
M EE BJIMSTHUE HA KJIMHUYECKHUE PE3YJIBTATHI JIEYEHUSA

Ouxaes C.T.

Tocyoapcmeentoe kommyHanbhoe npednpusimue Ha npage X03aUCmeeHHo20 6e0eHUs
«Anmamunckuil pecuoHanrbHuIL OHKOI02UYecKull oucnancepy, Pecnyonuxa Kaszaxcman

Pak neuenn — ogna u3 Hambosee TKENBIX HOPM
3JI0KaYE€CTBEHHBIX HOBOOOPA30BaHUN COMAaTHYECKOH
JIOKAJIM3ALNH, XapaKTPHU3YIOMascsi, B YaCTHOCTH
CIIOXKHOCTBIO XMPYPTHUECKOH aHATOMHUH W BBICOKOM
4acTOTOW 3amylieHHBIX (Gopm 3aboneBanus [18]. Xu-
pPYpPrHUYECKOE€ BMEMIATEIbCTBO SBISETCS OCHOBHBIM
Croco0OM pajiMKaIbHOTO JIGYEHHS NPU JAaHHOU JIOKa-
nuzauuu paka [10].

CocrositHue MakpOOpraHu3Ma OIpEIeNsieT pe3ylib-
TaTUBHOCTH OIIEPATHBHOTO JIEYCHHUSI HE TOJBKO IPHU
3JI0KaUY€CTBEHHBIX HOBOOOpA30BaHMX, HO M B 0OmIeH
XUpypTrudecKoil mpakruke. [Ipu pake medeHu 00IbIION
00beM, TPOIOJKUTEIBLHOCTh U TPAaBMAaTHIHOCTH BMeE-
IaTeIbCTBA NPEAONPENENIIOT 0co0ble TpeOOBaHUS K
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MOJTOTOBKE IMAIMEHTOB, OCYIIECTBICHHIO KOPPEKIUH
HapyleHWH TOMEOCTa3a W IOCIEONepaliOHHOMY Be-
neHuro [16].

CocTosiHME COCYQHCTOrO AHIOTENHS SIBISETCA Of-
HUM W3 BEAYIIMX CHCTEMHBIX IapaMeTpPOB OpraHH3Ma.
Hapymenust mopdonorudeckoii cTpyKTypsl B (YHKIHU
SHJIOTENUSI TPUBOAT K /I€30pTaHU3aLUKN CHCTEMHOTO U
JIOKJIBHOTO KPOBOOOpAIIEH!Us, NMMYHHOW IUC(HYHKIHH,
HapyIIEHWIO B CHCTEME TemMocTaza. Bce 3Tu acnexTsl
BEChbMa 3HAYMMBI B OHKOJIOTHUECKOM IPAKTHKE U 0COOEH-
HO B OHKOXUpypruu [15].

dopmMHpOBaHHE CUCTEMHOTO BOCTIAIINTEIHLHOTO OTBE-
Ta HETMIOCPE/ICTBEHHO CBA3BIBAIOT C HHOTEIHAIBHON JIC-
(yHKIMEH, a TocieonepanuoHHOT0 MMMYyHOAe(hHUINTa
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— C UBMEHEHMSIMH MTPOYKIUH IUTOKMHOB KJIETKAMH pa3-
JIMYHBIX KJIACCOB, B TOM YHCJIE U YHIOTEIHATIBHBIMHU [6].
DHpjoTenuanbHas TUCQYHKIUS HUrpaeT 3HAYUTEIbHYIO
poib B POPMHUPOBAHUU PHCKA PA3BUTHS TPOMOOIMOOIH-
YECKHUX OCJIOKHEHHH. Y OOJIbHBIX TeNaToOleIUTIOISIPHBIM
pPaKoM PHCK OCJIOKHCHHMH OKa3bIBACTCS 3aBEIOMO IOBBI-
LICHHBIM I10 TIPUYMHE BeIylIel PoJIU TIeYeHH B (DYHKIIU-
OHMPOBAHUM IUIA3MEHHO-KOATYIAIMOHHOTO 3BEHA TeMO-
cTasa.

Lens uccnenoBaHus - aHaIN3 BIUSHUAS MOPHODYHK-
LMOHAIBHOTO COCTOSIHUS COCYIMCTOTO SHAOTEIN Ha OC-
JIO)KHEHUSI, ICXOJIbI U BEPOSITHOCTh PA3BUTHUS OTJIAJICHHBIX
OCJIOKHEHUH NP ONEepaTHBHOM JICUEHUH paKa MeueHH.

Marepuan u Mmetoasl. O0ciiejoBaHue, JeUeHUE U 0~
crefyroniee HaOmoaeHne OONBHBIX B CTAlMOHAPHBIX M
amMOyJIaTOPHBIX YCJIOBHSX MPOBOJMIOCH Ha KIMHUYECKHX
0a3ax AJIMATHHCKOTO OOJIACTHOTO OHKOJIOTMYECKOTO JIHC-
nmaHcepa, HanmoHanbHOro 1eHtpa xupypruu MunucTep-
ctBa 3xpaBooxpaneHus PK (r. Anvarel) u PernonansHoro
OHKoJIorMueckoro aucrnancepa . Cemeil B TeueHue 2008-
2013 rr.

Oo6cnenoBanbl 39 OOJBHBIX pakoM Me4eHH (renaro-
LTINS pHAs KapIiMHOMa), B ToM uucie 28 (71,8%) myx-
ynH U 11 (28,2%) *KeHIuH, CpeaHUi BO3pacT MO Ipymnie
62,4301

W3 uucna obcnenoBaHHbIX 00bHBIX I KiuH. craaws
(T2NOMO nmu T1-2N1MO) auarnoctupoBana 'y 17 (43,6%),
IIA xius. cragus (T3NOMO) —y 22 (56,4%) OOTBHBIX.

KputepusiMu BKITIOUCHHS B MCCIIEOBAHHUE SBISIINCH:
Hanuuue paka nedenu [I-IIIA knuHUYeckoi cTaauu mpu
MEPBUYHOM 00CJICIOBaHUH, BO3PACT B Ipeaeax ot 40 1o
75 7neT, paJuKalbHOE XUPYPrUUECKOE JICUCHUE MEepBUY-
HOMW OIMyXOJIM M30JIMPOBAHHO MJIM B KaU€CTBE OCHOBHOTO
JICYCHUS B COYETAHHU C JPYTHMMHU METOJIaMHM Crienuduye-
CKO#l Tepanuu, MHPOPMUPOBAHHOE COIVIACHE MAIMEHTOB
Ha MpOBeleHNEe KOMOWHUPOBAHHOTO JICUYCHMS, BKIIIOYA-
IONIEr0 NMPUMEHEHUE JIOTIOJHUTEIBHBIX, HE BXOMSIINX B
MIPOTOKOJIBI JIGUEHUS, MPEMapaToB, BO3ACHCTBYIOMINX Ha
COCTOSIHUE PH/IOTENHS, a TAK)KE HA aHOHUMHOE HCIOJIb30-
BaHHE MOJYYCHHBIX JAHHBIX B paMKaxX HAy4yHOTo HCCie-
JIOBaHUS.

Kputepun HCKIIOUEHHS M3 HCCIENOBAHUA: BO3pacT
menee 40 u 6osee 75 MONMHBIX JIET, HATMYHUE METACTaTH-
YEeCKOro paka Ie4YeHH, OTCYTCTBHE WH()OPMHUPOBAHHO-
IO COIVIACUSl MJIM OTKa3 OT Y4acTUs B HCCIICIOBAHHUU Ha
JII00OM 3Tare KpoMme MocieaHero (mpeacTaBicHue oopa-
OoraHHOI MH]OpPMALUK), TSDKEIbIE COMaTHUECKUe 3a00-
nesanwust (octpbie popmbl IBC, HeKOHTpoOIHMpyeMas apTe-
puanbHas runeprensus III cr., xpoHudeckas cepaedHast
HegoctatogHocTh 11 @K u Bbie, OpoHXUaNbHAS acTMa,
XPOHUUYECKHH OOCTPYKTHBHBIA OPOHXHUT M XPOHHUYECKAs
00CTpyKTHBHAsI OOJIC3Hb JICTKUX, COMPOBOXKIAFOIIUCCS
XPOHHUYECKOH NpIXaTenbHON HemocTatodHoCThio [I DK),
XPOHUUECKHH IIIOMEpYJIOHE(PPHUT, MUETOHEPPUT B CO-
YETAaHUM C XPOHUUYECKOM IOYEYHOU HEJOCTATOYHOCTHIO,
cUCTeMHbIE 3200JeBaHMs (CUCTEMHAsl KpacHasl BOITYAHKa,
PEBMATOUAHBIN apTPUT).
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[TepBuuHasi AMarHocTHKa ¥ BepU(HKAIMS AUATHO3
OCYIIECTBIIAJIACh C HCIOJIb30BAaHHEM KOMIUIEKCA METO-
JIOB, BKJIFOUCHHBIX B JICUCTBYIOIIHME MPOTOKOJIBI JAUATHO-
CTHMKH M JICUCHHs] OHKOJIOTMYECKUX 3aboneBaHuid. OKOH-
yarenbHas BEpUPHKALMS JTUarHo3a OCYIIeCTBIISUIACH 110
JAHHBIM MOP(]OJIOrHYEeCcKOro MCCIICAOBAHUS  Olepally-
OHHOTO Tpernapara U KOMIUIEKCA JIAHHBIX, MOJYyYeHHBIX
MHTPAOIEPAIOHHO, TIPHYEM NPU OTCYTCTBHU BepH(DU-
KallMu UarHo3a, MpeayCMOTPEHHOTO KPUTEPHSIMU BKITIO-
YEHHS B UCCIICOBAHME, JaHHBIC MAllUEHTa UCKITIOUAINCh
u3 6as3bl.

s uccnenoBanus MophodyHKIIMOHATILHOTO COCTO-
SHUSL COCYIUCTOTO SHIOTENMS HCIOJIB30BAINCH CIETy-
IOIIME METO/BI: OIpEeNICHHE COACPIKAHUS CIYIICHHBIX
sHpoTeanonuToB B kpoBH no Hladovec J. et al. [13], co-
nepkanus akropa Gpon Bumuiedpanna (PB) B ceiBopor-
ke KpoBH [1], mommiep-3xokapauorpadudeckas mpoda c
peakTHBHOH runepemMuet Ha miedeBoil aprepun (3HI0Te-
nuii-3aBucumast Bazomuisitanus — 93B/]) mo J. Celermajer
B Moaudukanuu 3arermmkoa JI.A. [3]. UccnenoBanus
MPOBOAMIINCH HEMOCPEACTBEHHO Tepe]] XUPYyPruuecKuM
JIeYeHHUEM, He paHee, 4eM 3a | CyTKU 710 OCYIIEeCTBICHUS
BMEIIaTEIbCTBA.

[lpn anHanmM3e KIMHUYECKUX JaHHBIX HCIIOIb30Ba-
HBl MapaMeTpu4Yeckue M HernapaMeTPUYeCKUE METOHBI.
UYucneHHble (HENPEPBHIBHBIE) BEJIWYMHBI TPECTABICHBI
B BHJIe MeAuaHbl U 25-ro u 75-ro nepuentuieit (1125 u
I175). HenmapameTpuyeckuid METO/ aHAIHM3a 3HAYUMOCTH
pa3nuuuii MeXy rpynnaMy OCYIIECTBISUICS 10 KpUTe-
puto MaHHa- YUTHH, KOPPEJSLMOHHBIN aHAJIU3 - C pacue-
ToM Koa(durmenra koppensiiuu no [Tupcony. Ompene-
JICHHE pa3NW4YMi 4acTOTHBIX IOKa3aTeneil mMpoBOANUIOCH
C HCIIOJIB30BAHMEM JIByCTOPOHHETO TOYHOTO KPUTEPHS
Oumepa [2].

B xauecTBe IpaHMYHOIO KPUTEPUS CTATUCTUYECKOU
3HAUUMOCTH JIsl OPOBEPIKEHUsI HYJICBOI T'MIIOTE3bI PHU-
Humamu p<0,05, a<0,05.

Pe3yabTaThl M MX o0cy:kaeHue. B tabmune | mpen-
CTaBJICHBI JaHHBIC, MOJyUYCHHBIC B pe3ylbTaTe aHajlu3a
NoKa3zarelseil CoCyIMCTOro HA0TEN s Y OOJNBHBIX TenaTo-
nestosipabIM pakoM (I'LIP).

Uucno nmpkyaupyrommx sHporenuonutos (D) y
GONBHBIX OBIJIO YBEIMYEHO BeChbMa 3HAYMTENbHO (Ha 5,9
Ha 1000 TpOMOOIIMTOB, OTHOCUTEJILHBIE PA3JIUUUs C KOH-
Tponem 3,68, p<0,01).

Yposenbp @B Takxke MMeN CTATUCTUYECKH 3HAUUMOE
MIPEBBIICHUE HAJ CPETHUM IOKa3aTeJeM B KOHTPOJIbHOM
rpynmne. Paszmuuus coctaBunu 40,7%, OTHOCHTENBHBIE
pasnuuus ¢ koutposeM 1,79 (p<0,05).

Crenenb cHIKeHUS nokasareas 93B/] otHocutensHO
KOHTPOJIBHOU TPpyHIbI focTUria 8,9% OT HCXOAHOTO aAna-
Mmetpa aptrepuu (1,91 paza, p<0,01).

B Tabnuie 2 mpencraBieHbl JaHHbBIE, XapaKTepH-
3yIOIME B3aHUMOCBS3M MEXIYy YPOBHEM HapylIeHUMH
(YHKIIMOHAIBHOTO COCTOSIHUS B MCXOJHOM TEPUOJIE U
pa3BUTHEM OCIIO)KHEHHMH MOCJe OMEePaTHBHOIO BMeEIIa-
TEIbCTBA.
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Tabnuya 1. I[lokazamenu cocmosinus cocyoucmozo snoomenust y 6onvhvlx I'L{P

KonrtpouabsHnas rpynna (n=40) Bouabnbie (n=39)
IToxka3zaTean
1125 Me 1175 1125 Me 1175 p<
11D, na 10° poMGoOTIHTOB 1,9 2,2 2.5 53 8,1 11,0 0,01
®B,% 43,6 51,7 62,8 68,1 92,4 104,0 0,05
93B/1,% 14,0 18,6 23,0 7,7 9,8 12,8 0,01
P - BHAUUMOCTb PA3IUdUll ¢ KOHMPOIbHOU ePYNNOLL
Tabnuya 2. OcobeHHoCmU UCXOOHO20 COCMOSIHUSL COCYOUCTNO20 IHOOMEUS
Y OONLHBIX PAKOM NEYeHU 8 3A8UCUMOCTIU OM NOCLEONEPAYUOHHO20 MEYEeHUs.
Kontpo.s, n=40 BosbHbIe pakom nevenn
- TedeHue n/o nepuoaa, n=39 HAJINUMe PEHANBOB H/HIH METACTA30B, N=36*
OKa-
3arean ms | Me n7s | 6es ocoxnennii, n=31 0CJI0:KHEnHoe, N=8 He pa3BHJINCh, N=24 pasBWINCh, n=12
ms |Me |m75 |pi< | 125 | Me |75 | pi< | p2 ms |Me |75 |pl< |m25 |Me |m75 | pi< | p2
1O,
’lnl;ollv?: 19 |22 |25 |44 |69 |77 |00l [90 |116 |138 |001 [<005 |47 |73 |94 |o01 [70 |109 [120 |001 | <005
OOLUTOB
®B,% | 436 | 517 | 628 | 605 | 864 |942 |005 | 804 | 997 | 119 | 001 |>005 | 595 | 831 [880 |005 |sas | 105 [131 | 001 | <005
O3B/, % 14,0 18,6 23,0 | 9,2 11,8 14,6 0,05 49 6,8 8,2 0,01 <0,05 8,6 10,9 13,3 0,05 7.4 8,8 11,5 0,01 >0,05

npumeyanue: pl —3HaUUMOCHb PAIULUL MENCOY NOKAZAMENSIMU KOHMPOIbHOU 2PYNnbl
U OOTBHBIX COOMBEMCMBYIOUell NOOSPYNNbL, P2 —3HAYUMOCTNb PA3TULUL MeNCOY NOOSPYNNAMU OONbHBIX,
* - umenuco 3 1emanbHuIX UCX00A 8 NOCIEONEPAYUOHHOM NePUooe

YV GOJIBHBIX BBISIBIICHBI PE3KHE PA3TUMS TI0 TIOKa3aTessiM
COZIepyKaHs! IIMPKYJMPYIONIMX SH/IOTEIHOIUTOB C KOHTPOJIEM
Y MEX/1y BBIJICJICHHBIMH OATPYTIaMK. Menana coziepykaHus
11D B 5,27 pa3a npeBbliaia KOHTPOJIBHBIN Mokasaresb, p<0,01,
a TIPU HEOCIIOXKHEHHOM TedeHuH — 3,13 paza, p<0,01. Mexmy
MOATpyTTaMH pa3miuust cocraBu 1,68, p<0,05.

B moarpyrie ¢ nocneayommm pa3BUTHEM OHKOJIOT Uec-
KUX OCJIO)KHEHHI CTeNeHb IpeBbIIIeHus coepkanus 11D
HaJl KOHTPOJIeM ObLJIa TaKKe BBICOKOH - B 4,95 paza, p<0,01.
Pasznmumst Mexy rpyniiaMu JOCTHT TN CTEIIEHH CTaTUCTH-
YyecKol 3HaUMMOCTH - B 1,49 paza, p<0,05.

IToxazarenu copepxanust OB cymecTBeHHO HE pas-
JIMYAIIUCh MEXAY MOATPYIIIaMH, BBICICHHBIMU B 3aBH-
CHUMOCTH OT Pa3BUTHSI XUPYPrHUECKHX OCIOKHEHHUH B
paHHEeM rocliieonepanuoHHoM nepuoze. CyliecTBeHHbIE
pa3ynyuusl UMEJIHUCh B 3aBUCHMOCTH OT IOCIEAYIONIErO
pa3BUTHSI PEIUAUBOB U MeTacTas3os - 1,28 paza, p<0,05.

YpoBerb I3BJ] ObLI CTATUCTUYCCKH 3HAUUMO HUKE
B 00eHX MOArpyINax, BBIJIEICHHBIX B 3aBUCHMOCTH OT
TEYEHUs] IOCIEONEePAllMOHHOTO IepHoa, YeM B KOH-
Tposie. OHAKO MPU OTCYTCTBHH OCJIOKHEHUH pa3iinuus
obutn Menbimmu (1,57 pasa, p<0,05), yem npu pa3Bu-
THU oclokHeHu# (2,74 pasza, p<0,01). CymiecTBeHHO
HEe3Ha4YMTeNIbHAsl B3aUMOCBS3b BBISZICHA MEXIYy JaHHBIM
MOKa3aTeleM C PHCKOM OHKOJOTMYECKUX OCIOKHEHUH
B OTHaJieHHOM miepuosie. CTeneHb pa3inyuii cocTaBHia
1,24 paza, p>0,05.

BeiienpuBeieHHbIe TaHHbBIE OBUTH POaHAIN3UPOBAHEI
C YYETOM paclpe/eNieHUs MalMeHTOB B 3aBUCHMOCTH
OT HUCXONHBIX TMOKazareiedl  (YHKIMH  DHIOTENHS.
OOcienoBaHHbIE OBUIM pacrpesiesieHbl Ha 2 TpyINIbl B
3aBHCHMOCTH OT cojiepkaHuss B KpoBu 11D u ypoBHs

© GMN

O3BJI. Crnenyer OTMETHTh, YTO JaHHbBIE apaMeTphl MEU
BBICOKYIO CTEIIeHb KOPPEJILIMH, MPUYEM TOJIBKO B TPYIIIE
OOINBHBIX. Y 30POBBIX JIUIL] KOHTPOITBHOH TPYTITTBI KOI(P(MHUIMEHT
koppersiipy [13-23BJ1 cocraBun tomsko 1=-0,19 (p>0,05),
TOTJa Kak B OOIIeH Tpyre 0OCIeNOBAHHBIX MAlEeHTOB
¢ paxom medenu — r=-0,73 (p<0,01). [TosTomy MBI cousH
BO3MOXKHBIM  BBIICJIUTH JIBE IOATPYINIBI OONBHBIX. B
nonrpymiy 1 (n=16) BOILIH JIMI[a C TIPEBBIIICHAEM JIFO0OTO
13 JIByX 3Ha4eHui Haj MeauaHoi (LD >8,1 Ha 103 TpomOoriToB
u I3BJ] >9,8%, COOTBETCTBEHHO) JMOO C ONHKM 3HAYCHHECM,
TPEBBIILIAIOIIM Me/MaHy, a BIOPbIM — PaBHBIM Me/MaHHOMY. B
HOATPYTITY 2 ObLTH BKIIFOUEHBI OCTATIbHBIE MTAIMEHTHI (n=23).

Ha puc. npencrasieHsl moka3aresin paHHUX U OT/a-
JICHHBIX HETaTHBHBIX MCXOJ0B M OCJIOXHEHUH B pacrpe-
JISTICHHBIX TaKKUM 00pa3oM IpyIax.

60%

50%

0,
40% O Ocro/KHEHHOE TeUeHHe

I10CIIEONePAIIOHHOTO IepIoaa

30% O JleTanbHblil HCXOI B
I10CIIEONEPAOHHOM IIEPHOLE

@ Haymidiie permiIBoB Wit
MeTacTasos

20%

10%

0%

Puc. Ilokazamenu ocnodxicHenull u HeeamueHbIX UCX0008
6 3asucumocmu ont COCmosHusA cocy()ucmoeo oHOOmenust

YacToTa mocieonepanoHHbIX OCIOKHEHHH B IMOA-
rpynne | cocrasuna 37,5%, a B moarpymme 2 — 8,7%
(p=0,04). 2 u3 3 neranbHBIX MCXOJOB MPUXOJUINCH Ha
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MOATPYIILY C BHICOKUM YPOBHEM HApyIIECHHH HIOTENIH-
anbHOW (DYHKIMM B MpEIONEPAlMOHHOM IEPUOJE, XOTSI
3HAUUMBIX Pa3NN4Ui HE BBIABICHO. PellMIUBBI U MeTa-
CTa3bl, T.6. OHKOJIOTHUECKHE OCIOKHEHHS B OTJAJICHHOM
Mepuoje Tocie BMenareabcTBa pa3Buinch y 50% mnamu-
eHToB noarpynnsl 1 u'y 17,4% noarpynms! 2 (p=0,03).
Takum 00pa3oM, BEpOSITHOCTh HETAaTUBHBIX PE3YJILTATOB
ONEpPaTUBHOIO BMEIIATEILCTBA U JICUCHHSI OONBHBIX pa-
KOM TEYCHU B 11JI0M OblIa 3HAYUTEIHHO BBILIE TPH BbI-
PaKEHHBIX HApYIICHHUSX SHJIOTEIHATBHON QYHKIIMU. MbI
JTaeKU OT TOTO, YTOOBI CYMTATh 3TH PE3YJIbTAThl TOJIBKO
JIMIIb TTOCIECTBUEM SHIOTEIUATBHON TUCHYHKIMH, Of1-
HAKO MOCTETHSS SIBIACTCS KaK OTPaKEHHUEM CHCTEMHBIX
HapyUICHUM COCTOSIHUSI OpraHu3Ma, Tak U 3Ha4UMMOU ee
COCTAaBHOM YacThIO.

W3meHeHUsT pPEaKTUBHOCTU COCYIUCTOH CTEHKH,
KOHTPOJHUPYEMBbIE JHAOTEIHANbHBIMU MEXaHU3MaMHU
y OHKOJIOTMUECKHX OOJBHBIX CBA3aHBI C YXyILICHHEM
KJIIMHUYECKUX PE3yIbTaTOB JICUCHUsS 3a CUCT MOBBIIIE-
HHUS Y9acTOTHI MOCJIEONEPallMOHHBIX TPOMOO30B, Hera-
TUBHBIX PEAKLMM MMMYHHOH CHUCTEMBbl U JIOKAJIBHOMU
remouupkyisinuu. CouetaHue 3TUX (GakTOPOB MOXKET
CIYKUTh TPUYUHOW PE3KOro YBEJIWYEHHUS YaCTOTHI
PaHHUX JIETAJIBHBIX UCXOOB.

B nHacrosiee Bpems B Ka4eCTBE ONpEACTIsIeMbIX KpH-
TEpUeB HapyLICHUI (QYHKUUH SHIOTENHsS MPUHSTHI H3-
MEHEHHs TMapaMeTpoB pPEaKkIMU COCYIUCTOM CTEHKH,
KOHTPOJINPYEMBIX 3HIOTEINANBHBIMA MeXaHu3Mamu [7],
0COOEHHOCTH TPOAYKIMU IHIOTEIHEM (HaKTOPOB MEXK-
KJIETOYHOTO B3auMOJEHCTBUA [4], mapameTpsl, HEmo-
CPEICTBEHHO OTpaKaloIlue MOBPEKIACHUE IYHAOTEINI U
SHJIOTENHAIbHBIE PaKTOPbl cucTeMbl remocTasa [9]. Co-
YeTaHUE BCEX ATHUX ACMEKTOB OMPEAETSIET, C TOUKH 3pe-
HUSI COBPEMEHHOW HayKH, COCTOSHUE COCYANUCTOTO 3HJ0-
TeNus.

Cunraercsi, YTO BeCbMa TPYAHO OKa3bIBaTh IEJIEHA-
MPaBJICHHOE BO3JCHCTBHE HA MYJIBTU(QYHKIMOHAIbHbBIE
CUCTEMBI, OCYLIECTBIISAIONINE JHIOKPUHHBIC (YHKIIHH.
OpfHaKko TO3UTUBHBIC KIMHUYECKUE PE3YIbTaThl, MOIY-
YEHHbIE NPU KOPPEKIMH SHJOTEIHATBHOW NTUCHYHKIUH
B KapIUOJIOTHUYECKOW M aHIMOXUPYPIUYECKOU IPAKTUKE
[8], cBHIETENIBCTBYIOT 00 OOPATHOM.

Kpome Toro, akTUBHO M3y4aeTcs poib dHAOTEIHAIb-
HOTO W SIHTEINAIbHOrO (PakTOpOB pocTa B Mpolecce
YBEJIUYEHHUS COJMJIHBIX OMyXONeld M MeTacTa3sUpOBAHUU
[5,12,14].

3a mocieaHHe TOABI MOJIYYEHBI HOBBIE JAaHHBIE O
ponu okcuaa azora (NO) kak o (akTope mporpeccupo-
BaHMS OMYXOJH U METacCTa3MPOBAHUS, BBIMOIHSIONIETO
3HAYUMYIO poJib B aHecTezunoioruu [17,20]. Ha ceron-
HSIUITHUWA JIEHb 3T JaHHBIC BBI3BIBAIOT 00OCHOBAHHBIC
comuenus [11,19] u Haubosee BEepOSITHBIM MpPECTaB-
JISIeTCSl HAJIMYKME CYLIECTBEHHBIX pa3inuuuii dddexTon
sk30reHHoro NO B 00JIbIIOI KOHIEHTPALMHU, YTO UMe-
€T MECTO Ipu HapKko3e u aujporenHoro NO, odbpazyemo-
IO JHJOTEIUEM COCYAOB M SIBISIONIETOCS BaKHEHIIUM
perynsiTopHbIM (PaKTOPOM.
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BeiBoabl. Takum 00pa3oM, B3aMMOCBS3b JHJOTE-
JUATBHOM NTUCOYHKIUKM C OCJIOXHEHHUSIMH, BBISBICHHBI-
MU IOCJIE XUPYPrUYECKOIO JICUEHUS 3JI0KaUeCTBEHHBIX
HOBOOOPA30BaHMN MEYEHH, CBHUJICTEIBCTBYET O IOTEH-
UaJbHOW KIMHUYECKOW 3HAYMMOCTH JICYCHUS! OOJNBHBIX
JTaHHOM HO30JIOTHEN METOIaMH KOPPEKIUHU 3HI0TEIHAIIb-
HOU AUCHYHKIINH.

IIpuMeHeHHEe METONOB KOPPEKLUU SHAOTEIHAIbHOU
JUCQYHKIMHM B OHKOJIOTHUECKOH MPAKTHKE MO Cell JAeHb
SBIIIETCS CKOpEEe MCKIIIOYeHHeM, 4eMm mpasBuwioM. Ilo-
STOMY IIOJIaraeM, YTO Pa3BUTHE JIAHHOIO HAIlpaBJICHHUS
UCCJIEJOBAHUS MOXKET CIIy’)KUTb OCHOBAaHUEM MJIs YIlyd-
LICHMSI KAK PAHHUX IIOCJICONEPALMOHHBIX, TAK U OTAJICH-
HBIX PE3YJIbTATOB JICUEHUSI OHKOJIOTHYECKUX OOJBHBIX, B
TOM YHCJIE PAKOM IIEYCHHU.
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SUMMARY

ENDOTHELIAL DYSFUNCTION IN LIVER CAN-
CER AND ITS EFFECT ON CLINICAL RESULTS
OF TREATMENT

Olzhayev S.

"Almaty Regional Oncology Center"”, Republic of Ka-
zakhstan

The aim of the study was to analyze the effect of
the morphofunctional state of the vascular endothelium
in the operative treatment of liver cancer on complica-
tions, outcomes and the probability of long-term com-
plications. We examined 39 patients with liver cancer,
the mean age of the group was 62.4+3.0 years. II clini-
cal stage was diagnosed in 43.6%, and IIIA stage in
56.4%. The content of deceased endotheliocytes in the
blood, von Willebrand factor was determined, a dop-
pler-echocardiographic test with reactive hyperemia
(endothelium-dependent vasodilatation - EDVD) was
performed.

Significant differences in the indices of the state of
the vascular endothelium in patients with liver cancer
with a control group were revealed. Disturbances in
the state of the vascular endothelium in patients with
developed complications and subsequently diagnosed
relapses and metastases were significantly higher than
without complications. In the distribution of patients,
depending on the degree of endothelial dysfunction be-
fore the operation, it was found that the incidence of
early and distant oncological complications in marked
changes significantly exceeds that in a subgroup with
moderate changes.

Keywords: liver cancer; endothelial dysfunction;
surgical treatment; complications; outcomes.
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PE3IOME

SHAOTEJHNAJBHAS JUCOYHKI WS ITPU PAKE
MEYEHU U EE BJIASAHUE HA KIMHAYECKHUE
PE3YIIBTATBI JIEHEHU S

Ouxaes C.T.

Tocyoapcmeennoe KoMMyHAbHOE npednpusimue Ha npage
XO3AUCMBEHHO020 8€0eHUsA « ATMAMUHCKULL Pe2UOHATbHDILL
OHKoNo2uYecKull oucnancepy, Pecnyonuxka Kazaxcman

[lenbto nceneoBaHys SIBUICS aHAIN3 BIMSHAS MOP(O-
(DYHKIIMOHATIEHOTO COCTOSHHSI COCYMCTOTO SHAOTENMS Ha
OCIJIOKHEHHMSI, ICXOZl M BEPOATHOCTD Pa3BUTHUSI OTAAICHHBIX
OCJIO)KHEHHH TIPH OTIEPATHBHOM JICYEHUH PaKa IEUeHH.

Oo6cnenoBansl 39 OGONBHBIX PAaKOM IIEYECHH, CPEIHMUMA
Bo3pact mo rpyme 62,4+3,0 roma. Il kmuHIYeckas craans
nmrarHocTupoBaHa B 43,6%, a IIIA cramus - B 56,4%. Onpe-
JIETIEHO COZIEP KAaHUE CITyIIEHHBIX SHIOTEIMOLMTOB B KPOBU
u Qakropa ¢on Bumiedpannia - B CBIBOPOTKE KPOBH, MPO-
BeJIeHa ONIUIep-dX0oKaparorpaduaeckas mpoda ¢ peaKkTHB-
HOH runepemMuei (SHI0TeNMi-3aBUCHMas Ba3OAMIIATAIINS).

BosiBrIeHBI 3HaYMMBIC Pa3nM4Msl B IIOKAa3aTelsIX Co-
CTOSIHUSI COCYAMCTOTO SHIOTEIHS y OONBHBIX PAKOM IIe-
YEHU B CPABHEHUU C KOHTPOJIbHOH rpynmnoil. Hapymenus
COCTOSIHHSI COCYJHMCTOTO SHJIOTENHS y MAlHUeHTOB C pas-
BUBIIUMHCSI OCIIO)KHEHUSIMH M JHarHOCTHPOBAHHBIMU
BIIOCJIEACTBUM PENNANBAMU U MeTacTa3aMu Obutn Oosee
3HAUUTENBHBIMHY, YEM B CITydasX 0€3 OCIOKHEHNUI.

AHanu3 pacrpeneneHus MalueHTOB B 3aBUCHMIICTH
OT CTETEHH HapyHIEHHUs COCTOSHUS 3HAOTENHUS JI0 OIle-
panuy BBISIBUII, 9TO YaCTOTA PAHHUX U OTAAJIEHHBIX OHKO-
JIOTMYECKUX OCJIOKHEHHUHN ITPU BBIPAKEHHBIX N3MEHEHHAX
3HAUMMO HPEBBIIIACT TAKOBYIO B IOATPYTIIE C yMEPEHHBI-
MU N3MEHEHHUAMH.
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USE OF PERFUSION MRI FOR DETERMINATION OF IRRADIATION VOLUMES
IN RADIOTHERAPY OF PATIENTS WITH BRAIN GLIOMA

Mardaleishvili K., Orkodashvili G.

Kote Mardaleishvili Medical Center; Radiation Medicine Center,
David Agmashenebeli Georgian University, Faculty of Stomatology and Medicine, Thilisi, Georgia

The post-treatment diagnosis of high-grade glioma is
a significant challenge to neuro-oncology. Modern treat-
ment consists of three basic modalities: surgery, chemo-
and radio-therapy. The contrasted (CE) MRI study is used
as the diagnostic tool both in pre-treatment and post-treat-
ment observation process. Contrast substances containing
gadolinium, which usually do not penetrate blood-brain
barrier, in case of breaking the BBB, can show contrast
enhancement of tumors and other lesions. Based on Mc-
Donald’s criteria, new or increased CE MRI lesions indi-
cate the growth of the tumor and the failure of treatment,
which is associated with bad prognosis. The CE-MRI is
also used in conjunction with computed tomography for
radiotherapy planning. However, early studies identified
biopsy-proven tumor cells in the area of MRI T2 abnor-
malities outside contrast-enhancing CT abnormalities.
Based on these results of research, the T2 MRI has been
included in radiotherapy planning. T2 MR Study has a
disadvantage associated with the greater strength of the
CSF signal compared to the brain substance, decreasing
conspicuity in the regions adjacent to CSF, which led to
the development of the fluid attenuation inversion recov-
ery (FLAIR) sequence.

CE-MRI and FLAIR are both nonspecific tools for
identifying recurrent tumor burden. Specifically, thera-
py-induced parenchymal injury, called Post-treatment
Radiation Effect (PTRE), often develops concurrently
with tumor regrowth and mimics its appearance on CE-
MRI [3]. It is important to distinguish between these two
lesions because the tumor recurrence refers to the failure
of treatment, and the PTRE marks successful treatment.
PTRE is presented in two forms: pseudo progression (PP)
and radiation necrosis (RN). Both indicate the success of
treatment and are characterized by good prognosis, yet
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represent erroneous declaration of treatment failure in up
to half of cases [3,5]. Consequently, with conventional re-
search the progression of tumors is often misdiagnosed,
which significantly reduces the effectiveness of the treat-
ment and the life expectancy.

Surgical biopsy definitively distinguishes recurrent
HGG from PTRE [6]. Studies suggest that quantifying
tumor burden provides more meaningful prognostic in-
formation than simply reporting its presence, since his-
tologic tumor fraction provides a direct measure of tumor
progression that strongly correlates with survival [4,8,9].
Unfortunately, shortcomings of surgical biopsy, such as
medical risk, cost and potential mistake of sampling, re-
duce its clinical use. Moreover, the biopsy cannot be car-
ried out regularly and is often performed only when the
tumor progresses.

Perfusion MRI (pMRI) noninvasively detects HGG and
PTRE microvascular characteristics and offers a promising
alternative to surgical biopsy [2]. This technique is based on
the Dynamic Susceptibility Weighted Contrast Enhanced
(DSC) method, which, in theory, measures Relative Cere-
bral Blood Volume (rCBV) to detect the differences in mi-
crovascular density (MVD) that separate PTRE and tumor
growth. PTRE demonstrates decreased capillary perfusion
and MVD, while tumor growth typically demonstrates an-
giogenesis and increased MVD. DSC research is rarely used,
because it is distinguished by the absence of reliable levels
of indicators and the difficulty of correction of hemato-en-
cephalic barrier disruption. However, modern technological
improvement of this method allowed us to accurately diag-
nose tumor and radiation damage and accurately determine
the tissue microvasculature and histologically different sub-
regions of the tumor and radiation damage with almost 95%
accuracy.



GEORGIAN MEDICAL NEWS
No 5 (278) 2018

In this study, we focused on the use of DSC-MRI method
in the diagnosis and treatment of patients with HGG. With
our hypothesis rCBV maps can better determine the burden
of the tumor in the lesions and even outside them.

Material and methods. In the study, we have includ-
ed patients who have been diagnosed with GBM recur-
rence on control MRI surveys and were undergoing ra-
diotherapy. Before inclusion into the study patients were
given surgery therapy, radiotherapy treatment and chemo-
therapy with temosolamide. Each patient received a writ-
ten consent. CE MRI and DSC MRI were simultaneously
acquired, but analyzed independently from each other.

DSC MRI protocol. All patients were scanned by 3
tesla MRI system. 5 minutes before the image was taken
0.1 mmol/kg dose GAD-DTPA was administered to re-
duce T1 weighted leakage. In the process of acquisition
0.04 mmol/kg bolus was added at 3-4 cc/s. The DSC MRI
sequence parameters were: Gradient echo Echo Planar
Imaging (EPI) with TR (msec)/TE (msec)/flip angle =
1500-2000/20/600; FOV 24 x 24 cm, matrix 128 x 128,
5 mm slice; no interslice gap. These parameters yielded
an in plane spatial resolution of 1.8 x 1.8 mm and voxel
volumes of 0.02 cm3. The total Gd DTPA dose was 0.15
mmol/kg body weight. We used an Osirix workstation
with IB Neuro and IB Suite (Imaging Biometrics) soft-
ware to calculate whole brain rCBV maps from the DSC
data, coregistered to stereotactic data. RCBV was calcu-
lated based on well established methods. After excluding
the first 4 time points of each DSC MRI series due to satu-
ration effects, we normalized signal intensity (SI) to base-
line and converted series to change in relaxivity over time
[AR2*(t)] for the entire brain. We generated CBV maps
by integrating the area under the AR2*(t) curve, ending at
the time point forty seconds after the nadir SI of the first
pass bolus. All CBV values were corrected for T1W leak-
age with preload dosing, and a modeling algorithm was
used to correct T2/T2*W residual effects.

Image Generation and Analysis: The pre-and post-
contrast T1 and T2w stereotactic data were obtained be-
fore the DSC MRI. The T1 and T2 flair sequence has been
coregistered for creating anatomical structural basis. The
dosimetric data of radiotherapy was archived on MONA-
CO working station and have been transferred to the MRI
environment. The rCVB maps have been generated from
the DSC MRI images to create a region of interest (ROI)
by delineating hyper intensive FLAIR enhancements. An
rCBV mask was applied to the ROI to produce an rtCBV
map, which combined with dosimetry, were fused with
the T1/FLAIR base to produce the final composite image.
We analyzed the images by reviewing the irradiation dos-
es and rCBV maps and identified two volumes of interest.
For this we have classified the following: 0) There is com-
plete absence of overlay; 1) Full overlay, but the amount
of irradiation> rCBYV; 2) Full overlay, but the amount of
irradiation <rCBYV; 3). practically perfect overlapping

Results and their discussion. The DSC-MR re-
search revealed- rCBV maps did not coincide with irra-
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diation maps in four (36%) patients. Fig. 1 image reveals
no missed treatment sites but radiation volume is much
greater than rCBV volume. Overlay in the remaining 7
patients was complete, with four of them irradiated with
large volume of healthy tissue outside the regions of tu-
mor revealed by rCBV Fig. 2 image reveals missed treat-
ment sites in bilateral parietal and left frontal lobes, since
rCBV maps are seen outside RT treatment fields. Only 3
patients have been shown to have a 3 class overlap where
radiation and rCBV volumes are practically coincidental.
There is practically complete overlay between treatment
volume and rCBV map.

Fig. 3. Example of Class 3
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Image reveals no missed treatment sites but radiation
volume is much greater than rCBV volume.

Image reveals missed treatment sites in bilateral pa-
rietal and left frontal lobes, since rCBV maps are seen
outside RT treatment fields.

There is practically complete overlay between treat-
ment volume and rCBV map.

Perfusion research has found four patients with poten-
tially untreated recurrence outside the irradiation field, in the
case of four patients, the irradiation field has fully covered
the perfusion map, but with large volume of normal brain
tissue, in the remaining three patients the irradiation volume
and the perfusion maps practically coincide with each other.
Unlike other researches [8], we focused on the use of per-
fusion research in the radiotherapy treatment of high-grade
glioma recurrence. The perfusion imaging in most cases
correlates with the irradiation volume, and at the same time
finds precisely the potentially un-irradiated tumor regions.
This testifies that DSC MRI may be used to better target
high-grade glioma recurrences in radiotherapy treatment.
The number of studies in which perfusion was used for ra-
diotherapy planning for glioma recurrence is small.

Hu et. al. have found that the volume of specific tu-
mor found by using rCBV is correlated with life expec-
tancy [3]. Pirzkal et. al. [6,7] Explore the role of MRI
spectroscopy in newly diagnosed glioma radiotherapy
planning. Schmainda suggested that rCBV is predictive of
OS in recurrent HGG patients treated with Bevacizumab
Barahas et. al. [1] Investigated patients with Progressive
GBM and found that rCBYV is significantly higher in GBM
recurrence, than in radiation damage.

In our study we are going to compare the spatial dis-
tribution of lesions at DSC MRI to the FLAIR imaging
areas. The use of conventional imaging for identifica-
tion of target volumes often leads to inaccurate planning
and to undesirable side effects. Currently the standard of
treatment is fusion of conventional MR images with CT
planning images. The radiation therapy oncology group
recommends gadolinium-enhanced T1 or FLAIR ab-
normalities + 2 cm to determine treatment target volume.
However, neither T1 nor FLAIR were directly compared
to each other, both of which have similar shortcomings in
differentiation of radiation damage and tumor recurrence.

Previous studies have shown that the tumor not only
exceeds the contrasted region, but it is likely to be smaller.
This suggests, that the current recommendations for deriving
target volumes may both undertreat tumors and over treat
normal brain tissue. Such uncertainty in the damaged struc-
ture creates a difficulties determining the margins of target
volumes in radiation therapy. As a result, there are two prob-
lems arising in adding uniform margins: First, treatment may
cover too much normal brain, leading to radiation induced
toxicity, which is related to both radiation dose and volume.
Second, the part of the tumor can be outside the irradiation
field, which increases the likelihood of local recurrence.

Thus, the task of neuro-expression should be the iden-
tification of the margin of the irradiation volume, which
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will be tailored to each patient individually, which means
improving the quality of life of patients treated by this
method and increasing overall survival.

Conclusion. The perfusion MRI detects the tumor re-
gions that cannot be found in conventional research. We
can conclude that DSC MRT research can be used for bet-
ter contouring of irradiation volumes in re-irradiation of
high-grade glioma recurrence, which improves the quality
of life and increases life expectancy.
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SUMMARY
USE OF PERFUSION MRI FOR DETERMINATION

OF IRRADIATION VOLUMES IN RADIOTHERA-
PY OF PATIENTS WITH BRAIN GLIOMA

Mardaleishvili K., Orkodashvili G.

Kote Mardaleishvili Medical Center; Radiation Medicine
Center,; David Agmashenebeli Georgian University, Fac-
ulty of Stomatology and Medicine, Tbilisi, Georgia

Objective - to assess how rCBV maps correlate with
irradiation treatment plans in patients with recurrent tu-
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mor in order to identify potential differences and optimize
treatment planning.

11 patients with brain HGG have taken participation
in this study. Study was conducted in Radiation Medicine
Center and Scientific Research Institute of Clinical Medi-
cine. All patients underwent DSC-MRI and routine MRI
imaging prior to re-irradiation treatment planning, and
underwent treatment as per routine clinical protocol. Af-
ter therapy, rCBV and radiation dose maps were overlaid
on conventional MR to identify correlation between them.

Of 11 patients in four cases, rCBV images showed
a tumor outside the irradiation field. In the case of four
patients, the tumor was completely irradiated, but with
a large volume of healthy brain tissue. In the remaining
three patients, the volume of irradiation and rCBV maps
practically coincided.

DSC-MR research has demonstrated better tumor
identification in patients with high grade glioma com-
pared to conventional MRI and can be used to improve
radiotherapy treatment planning.

Keywords: tumor identification, glioma, MRI.
PE3IOME

HUCIIOJB30BAHUE INEP®Y3UOHHOI'O MRT
W30BPAXKEHHUS JJIA ONPEJAEJEHUSA OBbE-
MA OBJIYUEHHUS BO BPEMSI JIVUEBOM TEPA-
MU ITTMOM I'OJIOBHOI'O MO3T'A

MappanenmBuim K.M., Opkogamsuin I'K.

Meouyunckui yenwmp K. Mapoanewwesunu, [lenmp pa-
ouayuonnou meouyunsl, I py3unckull yHugepcumem um.
Jlasuoa Aemawenebenu, gaxyibmem cmomamonocuu u
meouyunsl, Tounucu, I py3us

[enbro mccnenoBaHus - OLEHUTh, HACKOIBKO KapThl
rCBV xoppenupyioT npu MOBTOPHOH JIyueBOW Tepamnuu
C TUIaHaMH 00bEMOB OOJIyUeHHUS y TIALUEHTOB C PELU/IHU-
BUPYIOIIEH OMyXOJbIO /IS BBIABICHUS IMOTCHIIHAIBHBIX
pa3nuyuuii B JICUCHUH.

B uccnenoBanuu yyactBoBanu 11 manueHTOB, KOTO-
pBIM TIOCTABJCH AMArHO3 PEIUIUBA TIIMOMBI BBICOKOTO
rpeuaa. Mccnenosanue npoBoauiock B LlenTpe pannanu-
OHHOM MeauIuHBI 1 Hay4dHo-1ccenoBarenbckoM HHCTH-
TyTe KIMHUYECKOH METUIIHEI.

Ilepen nanupoBaHUEM JIeUCHNUS JIy4EBOU Tepanuen na-
eHThl o0cienoBanbl ¢ npumenenneM DSC-MRT. Jlede-
HHE MPOBOIMIIOCH CONIACHO PYTHHHOMY MPOTOKOMY. B KOH-
e nedeHus rCBV u xapTsl 00mydeHnst ObUTH 00beTHHEHbI
Ha KOHBEeHIIMOHHBIX MRT H300pakeHHAX C LIENIBI0 CpaBHE-
HUA UX B3aUMHOTO MEPEKPHITUS APYT C IPYTOM.

B uetsipex u3 11 ciyuaeB rCBV-u3obpaxeHns noka-
3aJTU OITyXOJb 3a peieTIaMH 1oJist 00mydeHus. B geTeipex
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CIIydasix OIyXoJib ObLiia TIOJTHOCTHIO 00JTyYeHa, HO C 00JIb-
MM 00bEMOM TKaHEH 3710pOBOro Mo3ra. ¥ OCTaJbHBIX
Tpex MaiueHToB o0beM oOmyueHus u kaptel TCBV mpak-
TUYECKH COBIIAJAIIN.

DSC-MRT mnyurie uaeHTHOUIMPYET yHHKATBHBIE 00J1a-
CTH NNOTEHLUAJILHOM OITyXOJIEBOM HArpys3Ku B peLUIUBUPY-
IOIIMX [IMOMax BBICOKOTO I'peuJia B CPABHEHHUH C OOBIYHOM
MRT 1 MOTYT OBITh HCIIOJTB30BAHBI JUIS YITYUIICHHS ITaHH-
POBaHUs JTy4eBOH Tepariu BO BpeMs pe-uppaTHaIyii.
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THE FEATURES OF THE WOMEN’S SIMPATHOADRENAL SYSTEM FUNCTIONAL STATE
WITH RISK OF EARLY PREGNANCY TERMINATION

Korovay S.

Kharkiv Regional Perinatal Center, Department of Obstetrics, Perinatology and Gynecology,
Kharkiv Medical Academy of Postgraduate Education, Ukraine

Preterm labor is an urgent medical-social and demo-
graphic issue at the present stage. The frequency of this pa-
thology varies in the range of 10-30% with the absence of a
tendency to decrease. Pathogenesis of the premature abor-
tion development is quite complicated and has a multifacto-
rial nature [3,11]. It stimulates specialists on its deep study
in order to determine the effective complex of treatment and
prevention measures for reproductive loss prevention and
development of complications in the further [3].

A considerable number of factors affects the course of
pregnancy and its outcome, their effect is realized at the level
of the central nervous system through numerical metabolic
interactions, where monoaminergic systems play an impor-
tant role. First of all, they are included in the compensatory-
adaptive processes, which is necessary for the normal course
of pregnancy and the preparation of the woman’s body for
childbirth [7]. The sympathoadrenal system plays a cen-
tral role in this while providing the woman’s body energy
resources and is responsible for a variety of metabolic and
hemodynamic changes occurring during pregnancy [2]. The
connection of sympathoadrenal system activity with the de-
velopment of obstetric complications is proved, including
premature births [1,4,5,9,10]; but in many cases the data are
isolated or controversial, which stimulates further study in
this direction in order to detect initial violations, to develop
new measures for their correction and prevention in order to
prevent premature births in women.

It had been shown that the level of indicators of the
sympathoadrenal system state - dopamine, norepineph-
rine, adrenaline and their precursor dioksiphenylalanine
(DOPA) in the daily urine is a mirror image of their con-
tent in the blood [6]. Hence the conclusion that the func-
tional state of the sympathoadrenal system, the displace-
ment of epinephrine, norepinephrine and dopaminergic
reactions by the excretion of catecholamines with urine is
considered plausible.

Objective - to study the features of the sympathoadrenal
system state by determining the excretion level of dioksiphe-
nylalanine, dopamine, norepinephrine and epinephrine in
women’s daily urine with different periods of abortion.

Material and methods. 227 pregnant women who
were admitted to the Kharkiv perinatal center have been
examined, 190 of them had clinical signs of premature
delivery in the gestation period of 23-36 weeks. Forma-
tion of clinical groups was carried out depending on the
pregnancy term in the form of premature and timely de-
livery. 48 women with early premature pregnancy (mean
age 23.6 + 5.1 years), completed by birth in the period
from 23 to 27 weeks, were included in Group I. All preg-
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nant women with pre-nasal congestion had the following
distribution: 23-25 weeks - 23 pregnant women (Ia sub-
group); 26-27 weeks - 25 pregnant women (Ib subgroup)
depending on gestational age. 142 women were included
in Group II (mean age 24.7 + 4.2 years) with late term
premature pregnancy in the period from 28 to 36 weeks,
which depending on the term of delivery, were divided
into subgroups: Ila - 38 people, 28-30 weeks; IIb - 48
people, 31-33 weeks; IIB - 56 people, 34-36 weeks. The
IIT (control) group included 37 women with a physiologi-
cal pregnancy (mean age 26.1 + 2.7 years), which ended
in childbirth without complications in the period of 38-
41 weeks. The criteria for including women into groups
were: young reproductive age, single-pregnancy, absence
of gestosis, acute and chronic gynecological and somatic
diseases. Diagnosis of preterm labor was carried out in
the presence of abdominal pain syndrome and structural
changes in the cervix. The research was carried out in
compliance with the bioethics principles. Determination
of the daily excretion level of DOPHA and its metabolites
- dopamine, norepinephrine, and epinephrine were carried
out in two stages. In the first step, by column chromatogra-
phy on aluminum oxide, absorption and elution with 0.25
n acetic acid (DPOFA remaining on the adsorbent was
eluted with IN hydrochloric acid). At the second stage,
DOPA and its metabolites were oxidized with potassium
ferricyanide at various pH values, followed by measuring
their concentration by fluorimetric method on the Hita-
chi (MP) -4A spectrofluorometer. At first, a set of filters
with a maximum absorption of 436 nm and 550 nm was
used; the intensity of the experimental samples fluores-
cence with a pH of 4.2 and pH 6.2 (epinephrine, norepi-
nephrine, acetic acid DOPA) and control were measured.
Epinephrine fluoresces only at pH 4.2, and epinephrine
and norepinephrine at pH 6.2. Another set of filters with
a maximum absorption of 360 nm and 550 nm was used
after that; the fluorescence intensity of the samples at pH
6.2 (epinephrine, norepinephrine, DOPA) and samples of
hydrochloric acid eluate oxidized at pH 6.2 were mea-
sured. The difference between the intensity of the fluores-
cence of the experimental and control samples was upon
completion of the measurements. The statistical process-
ing of the obtained results was carried out using licensed
standardized packages of multivariate statistical analysis
Statistica 6.1 applications. Median of sample (Me), the
values of the lower (Q25) and upper (Q75) quartiles are
used given the lack of normal data distribution. Compari-
son of the indices in the groups was carried out using the
non-parametric Mann-Whitney test.
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Results and their discussion. Excretion levels of uri-
nary DOPA, norepinephrine and epinephrine were higher
than the reference values, which for DOPA have been
within the range of 198.3-378.6 nM/day, norepinephrine
- 95.8-179.6 nM/day and adrenaline - 15.4-33.7 nM/day
in patients of the III group (Table). At the same time the
content of dopamine in the daily urine has been in the
range of reference values (1219.1-2311.9 nM/day). Since
catecholamines are one of the essential factors in the de-
velopment of the stress state in the implementation of
compensatory-adaptation processes, the increase in their
content during physiological pregnancy can be consid-
ered as the result of the corresponding deployment reac-
tions. [7].

The level of DOPA excretion authentically (p=0.000)
decreased (on average 49%) in women of group II in the
period from 28 to 36 weeks with late preterm while com-
pared with group III (Table 1). It should be noted that
the content of DOPA was above the range of 117 people
(59%) reference values of this group. The level of this
indicator was the most authentically decrease (p=0.000)
in women of Ila subgroup - by 61%, whereas in women
IIb and Ilc in subgroups by 53% and 41% respectively in
relation to control. For patients with early onset of preg-
nancy (group I), terminated by birth period from 23 to 27
weeks, the dynamics of changes in the content of DOPHA
in the urine was similar, but more pronounced - a decrease
(p=0.000) averaged 79% when compared with patients of
group III (in the Ia subgroup - 81%, and in the Ib sub-
group - 77%) (Table).

The level of DOPA excretion was outside the ref-
erence range for all individuals (100%). In women of
group II, the precursor level of catecholamines was
statistically authentically (p=0.0078) decreased by an

average of 58% relative to the values. The decreasing
(p=0.000) of dopamine concentration in the daily urine
of women in group I was 44% on average (in subgroup
Ia by 43%, Ib in the subgroup by 45%). It should be
noted authentically (p=0,0045) decrease of dopamine
and when comparing with group II by 16%. The con-
tent of dopamine was beyond the range of reference
values in all patients (100%) of group I. The level of
this indicator also decreased authentically (p=0.000) in
relation to Group III (34% on average), but was within
the physiological norm for women with preterm labor
at the gestation period of 28-36 weeks (Group II). The
decreasing of dopamine level was, respectively, in Ila
and II subgroups of 35%, and subgroup of 32% in rela-
tion to the control group. While comparing the content
of norepinephrine and epinephrine in the daily urine,
group it was found to be authentically (p=0.000) in re-
lation to control reduction by an average of 60% and
71% respectively. A similar way of change was found
in comparison with group II - decrease (p=0.000) by
50% norepinephrine and 75% adrenaline. In 22 (46%)
of this group, the level was beyond the reference values
for norepinephrine, for epinephrine it was observed in
32 cases (67%). It should be noted a authentically de-
crease (p=0.000) in relation to the control of excretion
of norepinephrine and epinephrine in women with pre-
term labor for a period of 23-25 weeks (Ia subgroup) an
average of 67% and 75%, while for a period of 26-27
weeks, by 54% and 67% respectively. In the women’s
urine of group II, the concentration of norepinephrine
decreased by 20%, it is authentically (p=0.000) in rela-
tion to women with a physiological course of gestation,
whose pregnancy ended in delivery without compli-
cations and epinephrine, by contrast, increased by an

Table. Content changes of dioxiphenylalanine and its metabolites (nM / day)
in women's urine in observation groups (Me [25%; 75%]

I group (23-27),n=48 II group (28-36), n=142
III group
Indicator Ia Ib Ila IIb Ilc (38-41)
(23-25) (26-27) (28-30) (31-33), (34-36) =37
n=23 n=25 n=38 n=48 n=56
171,2 (152,2; 187,1)! 406,0 (346,5; 460,2)'2
804,0 (728,1;
DOPA 153,9 (143,7; 186,9 311,5 (306,1; | 379,7 (354,1; | 471,4 (445,1; $71.0)
160,9)! (178,5; 195,5)! 320,6)" 403,2)! 493,9)! ’
1177,3 (1149,1; 1192,0)! 1390,0 (1350,2; 1427,8)'2 21019
Dopamine 1193,3 ey 1361,9 1423,7 1345,7 (2029.7;
(1180,8; (1145.8: 1160 2 (1357,2; (1394,2; (1325,5; 2171.1)
1198,0)! o ’ 1370,7)! 1453,8)! 1422,7)! ’
: 98,8 (77,1; 109,0)! 192,7 (167,1; 212,3)'2
Norepi- ( ) ( ) 240,7 (223,2;
, 75,4 108,4 149,2 (144.,8; | 177,8 (171,7; | 215,8 (206,4; 250.1)
nephrine (71,0; 86,0)' | (104,6; 117,1)! 154,2)! 188,4)! 230,0)! ’
14,0 (12,4; 16,3)! 56,2 (46,9; 63,5)'2
. : 48,4
Epinephrine 12,3 (1461,3' 422 51,0 64,1 (44.4; ’53 2)
(11,3; 12,8)! 17 ’6); (41,2;43,7)" | (48,3;54,7)" | (61,4;68,2)! T
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average of 15% (Table 3.1). In 101 patients (50.5%)
of group 11, the concentration of norepinephrine was
higher than the reference range, whereas in the case of
epinephrine, it was characteristic for 25 people (13%).
In subgroups of women, a significant (p<0.001) de-
crease in norepinephrine levels was observed, whose
pregnancy ended with birth by 28-30 weeks on average
by 37%, 31-33 weeks by 25%, whereas in the period of
34-36 weeks, only 9%. Another picture of the changes
is typical for epinephrine: it is authentically (p=0.000)
in relation to the control decreasing by 13% in women
of Ila subgroup, the authentically (p=0.0034) increas-
ing by 35% in women Ilc subgroups at a practically
unchanged level (p=0,068 ) for women IIb subgroups.
The level of norepinephrine and epinephrine urinary
excretion reflects the activity degree of the sympa-
thoadrenal system, and the level of DOPHA and do-
pamine is its reserve capabilities. The obtained results
indicate an increase in functional activity and reserve
capacity of the sympathoadrenal system only in women
with a physiological course of pregnancy, which ended
with childbirth without any complications. According
to literature, [10] the increased synthesis of catechol-
amines during pregnancy contributes to the inhibition
of myometrium contractive activity, therefore ensuring
its normal course through selective stimulation of the
uterine adrenergic receptors. The increasing of the syn-
thesis and secretion of epinephrine and norepinephrine
occurs in patients of Group III with increasing synthe-
sis and secretion of their precursors of dopamine and
DOPA, which also contributes to the rational regula-
tion of metabolic processes during pregnancy [8]. The
detected level of catecholamines excretion and their
precursor DOPA indicates a decreasing in the function-
al activity and reserve of the women’s sympathoadre-
nal system with preterm labor in the period of 28-36
weeks, and in women with childbirth in the period of
23-27 weeks - some exhaustion. These changes also in-
dicate the lack of compensatory and adaptive abilities
of the pregnant women body with the threat of sponta-
neous abortion.

The ratio of DA/DOPA for the total activity of do-
pamine formation (DA) was calculated. A significant
increasing of the DA/DOPA coefficient was observed
relative to Group III (162% on average) in women
of group I and in relation to group II (by 98%), that
reflects accelerated dopamine synthesis with DOPA
(Fig.). This represented 193% and 135% respectively
in Ia and Ib subgroups. On this background, in women
of group I authentically (p=0.000) in relation to the
control diminish of the norepinephrine ratio (NA)/DA
to 27% (la subgroup - 36%, and Ib subgroup - only
13%) was observed, that illustrate a certain inhibition
of the dopamine hydroxylation reaction, result of that
is norepinephrine formation (Fig. 1). It is noteworthy
that in women of the group II, compared to the control,
the raising of the DA/DOPA coefficient (p=0.0034) was
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less expressed than in women of group I, on average
32% (subgroup Ila - 64%, IIb subgroup - on 42%, sub-
group II - by 10%). The NA/DA ratio in group II pa-
tients increased by an average of 27%, unlike women
in group I. The authentically (p=0.000) in relation to
control, it has been found in subgroups of 18 and 45%,
respectively, whereas in the subgroup Ila it has been
practically equal to the control value (p=0.061). Such
results indicate an acceleration synthesis of dopamine
and norepinephrine in pregnant women whose child-
birth occurred in the period of 28-36 weeks.

nJIA/AOOA

mHA/OA BA/HA BA0OA/AHAA

Fig. Dynamics of ratio changes of the DOPA and its
metabolites content in the daily urine of women with pre-
term labor, as a percentage of control

Note: the content in the control group of women is
100%

For the balance assess between the central and pe-
ripheral part of the sympathoadrenal system, the ratio of
the epinephrine to the norepinephrine content (E/N) has
been calculated. For patients with early pregnancy onset
(group I), which ended in period of childbirth from 23 to
27 weeks, it has been identified decreasing of the E/NA
coefficient by an average of 20% authentically (p=0.000)
while comparing with control. Whereas for patients with
late premature pregnancy (group II), which ended with
period of childbirth from 28 to 36 weeks, on the con-
trary, it has been identified increasing by an average of
50% (Fig. 1). Such results indicate an activity excess of
the sympathoadrenal system nervous component over
the hormonal group in the case of the female group and
the excess of the hormonal component over the nervous
in the case of group II women. To determine the secre-
tory activity of the sympathoadrenal system, the ratio of
DOPA/E+NA+DA has been calculated. The results have
been showed a decreasing in of this coefficient on the
average for 61% (p=0.000) in women of group I and on
24% (p=0.0045) in women of group II by an average of
61%. Especially expressed decreasing in DOPA / E + NA
+ YES was observed in subgroups Ia and Ib (64% and
58% respectively), less in Ila, 1Ib and IIv subgroups (by
39%, 30% and 12% respectively), probable compared to
control (Fig. 1). Such results confirm the decreasing of
sympathoadrenal system secretory activity, especially in
women with a threat of pregnancy early termination (23-
27 weeks) and it indicates a lack of pregnant organism
reserve capacity at the time of the study.
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Consequently, pregnancy compensatory and adaptive
mechanisms are complex of neurohumoral process, which
are realized through monoaminergic systems and a sig-
nificant factor in its interruption is their destabilization.
According to the results, in pregnant women with a threat
of preterm labor, the intensity of neuroendocrine regula-
tion of the gestational process with the development of
the disruption of compensatory and adaptation reactions
arises, which is confirmed by the changes dynamics of
the sympathoadrenal system monoamines content- do-
pamine, norepinephrine, adrenaline and their precursor
DOPA. Reducing of sympathoadrenal system activity and
reserve capacity in pregnant women may be a pathoge-
netic factor in the development of preterm labor. There-
fore determination of the imbalance initial manifestations
in the catecholamines exchange may possibly prevent the
loss of pregnancy in the early stages.
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SUMMARY

THE FEATURES OF THE WOMEN’S SIMPA-
THOADRENAL SYSTEM FUNCTIONAL STATE
WITH RISK OF EARLY PREGNANCY TERMI-
NATION

Korovay S.

Kharkiv Regional Perinatal Center, Department of Ob-
stetrics, Perinatology and Gynecology, Kharkiv Medical
Academy of Postgraduate Education, Ukraine

Preterm labor is an urgent medical-social and demo-
graphic issue at the present stage. A considerable number
of factors affects the course of pregnancy and its outcome,
their effect is realized at the level of the central nervous
system through numerical metabolic interactions, where
monoaminergic systems play an important role.

Objective - to study the features of the sympathoad-
renal system state by determining the excretion level of
DOPHA, dopamine, norepinephrine and epinephrine in
women’s daily urine with different periods of abortion.

227 pregnant women who were admitted to the
Kharkiv perinatal center have been examined, 190 of
them had clinical signs of premature delivery in the gesta-
tion period of 23-36 weeks. Formation of clinical groups
was carried out depending on the pregnancy term in the
form of premature and timely delivery. Diagnosis of pre-
term labor was carried out in the presence of abdominal
pain syndrome and structural changes in the cervix.

Consequently, pregnancy compensatory and adaptive
mechanisms are complex of neurohumoral process, which
are realized through monoaminergic systems and a sig-
nificant factor in its interruption is their destabilization.
Reducing of sympathoadrenal system activity and reserve
capacity in pregnant women may be a pathogenetic factor
in the development of preterm labor. Therefore determi-
nation of the imbalance initial manifestations in the cat-
echolamines exchange may possibly prevent the loss of
pregnancy in the early stages.

Keywords: premature birth, monoaminergic systems,

DOPA, dopamine, norepinephrine, epinephrine, sympa-
thoadrenal system.
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PE3IOME

OCOBEHHOCTH ®YHKIOMWOHAJIBHOTO CO-
CTOSTHUSI CUMITATOAJIPEHAJIOBOM CHUCTE-
MBI ¥V )KEHIIIUH C YT'PO301 HEBBIHAIIIMBA-
HUs BEPEMEHHOCTH

Kopogaii C.B.

Xapbvrosckuii 0b1acmHoll nepuHamanibHulil yeHmp, Xapo-
KOBCKASI MEOUYUHCKASL aKademusi noCieOuniomHo2o 0o-
pazoeanusi, Kageopa aKyuwepcmed, NepuHAmorosuu U
2uHekonozuu, Yxpauna

[lenpro McciienoBaHusl ABUIOCH ONPEAEICHHE 0CO-
OEHHOCTEH COCTOSHUS CHMIIATOAIPEHAIOBON CHCTEMBI
IIyTEM U3YUYEHUS YPOBHS 3KCKPELIMU C CYTOUHOH MOYOH
JO®A, nopammuHa, HOpagpeHAINHA W agpeHANIHHA Y
KEHIIUH C Pa3JINYHBIMU CPOKaMM IpephIBaHHSA Oepe-
MEHHOCTH.

O6cnenoBano 227 GepemeHHBIX, 190 U3 HUX ¢ KIH-
HUYECKHIMH TPU3HAKaMU IPEXKJICBPEMEHHBIX POJIOB
B mepuon OepemenHoctu 23-36 Hemenms. Kpurepusvu
BKJIFOUCHUS B UCCIIEZIOBAHUE SIBIISUINCH: MOJIOAOH peTpo-
JyKTHUBHBIH BO3pacT, OAHOIUIOAHAs OEpEeMEHHOCTb, OT-
CYTCTBHE I'€CTO3a M OCTPBIX, XPOHUIECKUX TMHEKOIOTH-
YECKUX U COMaTHYECKUX 3a00IeBaHNH.

CormacHO pe3ynbraTaM, y OEpeMeHHBIX IKeH-
IIMH C Yrpo30W NPEXAEBPEMEHHBIX POAOB BO3HHUKA-
€T MHTEHCHUBHOCTb HEWPOIHIOKPUHHOM pETYIsILUU
TeCTallMOHHOTO MpOIlecca C pa3BUTHEM HapyIICHHS
KOMIIEHCAaTOPHBIX M aJaNTalHOHHBIX PEAKIHH, dYTO
MOATBEPKIAAETCSI AMHAMUKOM U3MEHEHUN COAEp KaHUs
MOHOAQMHHOB CHMIIaTOAIPEHAIOBON cucTemMbl. CHIKe-
HUE aKTUBHOCTH CHMIIATOAIPEHAIIOBON CUCTEMBI U pe-
3€pBHBIX BO3MOXKHOCTEH y OEpEeMEHHBIX KCHIIUH, 110
BCEH BEPOSITHOCTH, SIBISIETCS MAaTOI€HETHYECKUM (ak-
TOPOM PAa3BUTHS MPEKICBPEMEHHBIX POZOB. ABTOPBI
MIPEIIOIATaI0T, YTO ONpEIeICHNE HadaIbHBIX POsBIIE-
HUU aucbananca Mpu oOMEHe KaTeXOJIaMHHOB MOYKET
MPEIOTBPATUTD MTOTEPIO0 OEPEMEHHOCTH.
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IMPORTANCE OF ISOLATED GESTATIONAL HYPOTHYROXINEMIA
IN THE DEVELOPMENT OF OBSTETRIC AND SOMATIC PATHOLOGIES

Morchiladze N., Tkeshelashvili B., Gagua T., Gagua D.

Thilisi State Medical University; “David Gagua Clinic” Ltd., Thilisi, Georgia

The problem of isolated gestational hypothyroxin-
emia (IGH) has been under special attention during recent
years as found by medical literature data [1,12,16]. The
diagnostic criteria for the mentioned disease are <10.3
pmol/l level of free thyroxine fraction (FT4) at the back-
ground of normal level of thyroid stimulating hormone
(TSH) specific for the given trimester [2,3,17].

According to different authors, prevalence of IGH in the
Ist trimester of pregnancy is approximately 3.2%, in 2nd and
3rd trimesters it can even achieve to 25.4% [2,12].

The main causes of the disease are considered to in-
clude mild or moderate iodine deficit and/or chronic au-
toimmune thyroiditis [9,16]. The possible risk factors are
overweight [6-8,18] and iron deficit [23,25].

Epidemiological studies have shown that IGH in
pregnant females is highly correlated with increased risk
of pre-eclampsia, hypertensive state and spontaneous
abortion [7,10,15,24]. In addition, IGH of first trimester
is associated with premature delivery (OR=1.62, 95%
CI=1.00-2.62), and IGH developed in second trimester is
related with gestational diabetes (OR-1.795% CI=1.02-
2.84) (11,19,20,21,22), and delivery with overweight fe-
tus irrespective with pregnancy stage [26].

There is wide experience in correction of hypothy-
reosis and iodine deficit conditions during pregnancy, al-
though improvement of maternal and fetal outcome is not
evidenced to be related with above mentioned activities
[7,21]. Regardless of huge number of studies, investiga-
tion of clinical characteristics of IGH still remains actual
in different populations of pregnant females taking into
account the geographic and ethnic differences, also in the
aspect of possible contribution to the development of ob-
stetric and somatic pathologies.

Study objective - To define the clinical characteristics
of IGH and its possible importance in the development of
obstetric/somatic pathologies in the population of ethni-
cally Georgian pregnant females residing in urban areas.

Material and methods. Prospective study was per-
formed at the base of “David Gagua Clinic” Ltd based on
outpatient referral; 1500 ethnically Georgian pregnant fe-
males residing in urban area were studied without random
selection; they underwent the screening for thyroid status:
thyroid stimulating hormone (TSH), free thyroxin (FT4)
and anti-thyroid peroxidase (Anti-TPO) antibodies were
detected by immune-enzyme study.

The clinical recommendation of European Thyroid
Association for detecting thyroid hormones by trimester-
specific referral indices was taken into account during
hormonal status assessment (TSH — 1st trimester 0.1-2.5
m.unit/L, 2nd trimester — 0.2-3.0 m.unit/L, 3rd trimester
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— 0.3-3.0 mm.unit/L; FT4 — 10.3-24.5 pmol/L, anti-TPO
<30-40 unit/ml). Diagnosis of isolated hypothyroxinemia
was performed by criteria indicated in literature: FT4
level <10.30 pmol/L and TSH trimester-specific normal
level [1,11].

104 pregnant females who were diagnosed with iso-
lated hypothyroxinemia in 1% semester were included in
the main group.

The Study Inclusion criteria for main group was the
following:

1. Reproductive age (16-44 years)

2. I* trimester of pregnancy

3. Evidenced diagnosis of maternal isolated hypothyrox-
inemia

4. Informed consent from pregnant female for participa-
tion in the study

The Study exclusion criteria was the following:

1. Patient’s denial on participation in the study;

2. Accompanied decompensate somatic pathology

The control group involved 58 pregnant females of
reproductive age who were not diagnosed to have thyroid
pathology on screening studies. The questionnaire used
in the study included medical history data, demographic
indicies, information about hereditary burden of somatic
pathology and concomitant disorders, also regarding the
specificities of sleep and diet regimens. The test studies
about thyroid status was performed every trimester and 1
month postpartum.

The program softwares Microsoft Excel (2010) and
SPSS v.12 were used for statistical treatment of data.
Digital data are presented in M+STD type, where M is
arithmetic mean and STD — standard deviation from arith-
metic mean. The odds ratio (OR) was defined for the data
of comparable groups with 95% confidence interval (CI)
by use of tetra choric table.

PPierson criterion x?was used to evaluate the statisti-
cal confidence with respective value (P<0.05), by using
the calculator of evidence-based medicine society.

Results and ther discussion. The majority of studied
pregnant females were residents of Tbilisi. Their mean
age was 25.043,9 years. In both main and control group
the females with first pregnancy were prevailing (51%
and 517%, respectively). Unsatisfactory living conditions
and low economic income was noted by 48.1% of preg-
nant females with isolated hypothyroxinemia and 22.4%
of pregnant females from control group (P<0.003), the
conflict situations in family was noted by 12.5% from
main group and 17.2% from the control group; percentage
of non-occupied participants was 48.1% from main group
and 31.0% from control group (P<0.052).
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With regard to hereditary burden of somatic pathol-
ogy, 19.2% of pregnant females with isolated hypothy-
roxinemia were identified to have hereditary load with
thyroid pathology, including 11 cases of nodular goiter,
8 cases of hypothyroidism and 1 case of thyrotoxicosis.
Odds ratio was particularly high in cases with hereditary
load with diabetes, obesity and ischemic heart discase
(Table 1).

With regard to concomitant somatic pathologies,
18.2% of pregnant females with isolated hypothyroxin-
emia were identified to have different allergic disorders
(allergodermatosis, allergic rhinitis, atopic dermatitis),
11.5% were found to have cholelithiasis, 6.7% had chron-
ic renal pathology and 3.8% had Varicose Venous Insuf-
ficiency of lower extremities; incidence of these findings

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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was several times higher than similar indices from control
group.

Dysmennorhea before first pregnancy was noted by
27.8% of participants from main group and 12.1% from con-
trol group (P<0.033). 13.5% of participants from the group
of pregnant females with isolated hypothyroxinemia were
recieving different oral contraception pills containing estro-
gen — asynthetic progestin, and the same was observed in
8.6% of females from control group. Spontaneous abortion
in history was noted in 25% of main group and 13.8% of
control group pregnant females, respectively.

Various self-reported complaints were noted in the
group of pregnant females with isolated hypothyrox-
inemia: general fatigue, getting tired easily, adynamia,
drowsiness, edema of lower limbs, dry skin etc. (Table 2).

Table 1. Hereditary burden with somatic pathology in the studied cohort

. Main group Control group 5
Somatic pathology (n=104) (n=58) OR CI X P
Thyroid pathology 20(19.2) 15(14.4) 0.68 0.29-1.57 0.615 0.433
Obesity 24 (23,1) 13 (22.4) 1.85 0.47-2.50 0.000 0.989
Diabetes 10 9.6% 2 (3.4%) 2.96 0.58-0.5 1.263 0.261
Hypertension 35(33,7%) 17 (29.3%) 1.22 0.57-1.6 0.154 0.695
Ischemic heart disease 8 (7.6%) 2(3.4%) 2.33 0.43-6.52 0.541 0.462
Table 2. Self-reported complaints in the studied cohort
. . . Main group Control group )
Clinical signs (n=104) (n=58) OR Cl X P
Asthenia, adynamia 36(34.6%) 30(51.7%) 0.494 0.24-1.00 3.834 0.050
Loss of concentration 30.(28,8%) 11(19.0%) 1.732 0.75-4.08 1.436 0.231
Dry skin 49 (47,1%) 10 (17.2%) 4.276 1.84-10.12 | 13.090 0.001
Increased hair loss 59 (56,7%) 23 (39.7%) 1.990 0.98-4.05 3.687 0.054
Fragile nails 40 (38,5%) 11 (19.0%) 2.670 1.17-6.19 5.668 0.017
Constipation 16 (15,4%) 13 (22.4%) 0.629 0.26-1.53 0.819 0.366
Edema of lower limbs 14(13.5%) 10 (17.2%) 0.747 0.28-1.97 0.175 0.675
Chills 8 (7.7%) 3 (5.2%) 1.528 0.34-7.61 0.082 0.775
Myalgia 9 (8,7%) 6 (10.3%) 0.821 0.24-2.77 0.005 0.942
Table 3. Quantitative data of thyroid hormones according to gestational period
Grouns Hormones I trimester II trimester III trimester Postpartum
P (Mzstd) (Mstd) (M£std) (Mstd)
TSH 0,75+ 0,04 0,82 +0,03 0,90 +0,10 0,88+ 0,17
Main group m.unit/l P=10,0001 P=10,0001 P=0,0001 P < 0,004
(n=104) FT4 8,83 0,11 10,96+ 0,21 10,93+ 0,12 10,75+ 0,45
pmol/l P=0,0001 P=10,0001 P=0,0001 P=10,0001
TSH 1,29+0,58 1,28+0,17 0,91+0,03 0,73+0,04
Control group m.unit/l
n=58
(n=58) FT4 15,38+0,36 13,1804 13,58+0,4 11,98+0,7
pmol/l
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The table data demonstrates that dry skin, fragile nails,
increased hair loss, poor concentration and chills were
noted confidently higher in pregnant females with isolated
hypothyroxinemia than in control group, although the sta-
tistically significant difference was noted for dry skin and
fragile nails.

The thyroid status was evaluated in all three trimesters
of pregnancy and 1 month postpartum (Table 3).

The level of FT4 in 1st trimester of pregnancy in case
of IGH was 8,83+0,1 pmol/L (P<0.005) and the level of
TSH - 0,7540,04 m.unit/L (P=0.0001). The patients were
administered lodine preparations (200 mcg/day) through-
out all pregnancy. In addition, they were given strict rec-
ommendations about their diet, sleep and physical activ-
ity to improve their every day regimen related to these
aspects, which could be also related with impaired thyroid
hormone regulation. During the study, normal level of
FT4 was demonstrated from 2nd trimester of pregnancy
(10,96+0,21 pmol/L), which was kept through the preg-
nancy period and postpartum as well. The level of anti-
thyroid peroxidase antibodies kept at normal level during
the pregnancy, which excluded the possibility of autoim-
mune thyroiditis.

The range of pregnancy-related and obstetric compli-
cations was studied in detail during the study (Table 4).

According to acquired results, the odds ratio for all
complication cases revealed by us was higher than one.
However, statistically higher significance was demon-
strated for the data showing only pregnancy-related nau-
sea / vomitting and anemia cases.

The incidence of obstetric complications in compared
groups are given on the Diagram.
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Diagram 1. Obstetric complications in the studied co-
hort (%)

The odds ratio for obstetric complications was high
for spontaneous abortion before 22 weeks (OR =1.73, CI
0.75-4.08), premature delivery (OR=1.28, CI 0.34-5.21)
and obstetric intervetions (medicamentous induction and
stimulation of delivery, artificial release of amniotic flu-
ids, vaccum extraction of fetus) (OR =1.87, C10.73-4.94),
however, the statistically significant difference was not
identified in neither of the cases.

The Apgar scale assessment data for neonates were
identical in compared groups, as well as the quantitative
and weight/length data for neonates delivered on time.

= \Main group
Control group
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The data obtained during the study gives us opportuni-
ty to make definite conclusions with respect to the studied
cohort of pregnant females.

1. Unsatisfactory living conditions and low economic
income was twice as high in the group of pregnant fe-
males with IGH, unemployed subjects were also prevail-
ing in this group.

2. Hereditary burden with obesity, arterial hypertn-
sion, ischemic heart disease and diabetes melitus was sig-
nificantly higher in the main group.

3. From concomitant somatic pathologies, the high
incidence was observed for allergic disorders, cholelithia-
sis, Varicose Venous Insufficiency of lower extremities
and particularly for primary dysmenorrhea (P<0.05), the
inidence of spontaneous abortion before 22 weeks of preg-
nancy was significantly higher as well (25% _ 13,8%).

4. Self-reported complaints included high rate of hy-
pothyroidism-related issues, but higher of them was poor
concentration, hair loss, chills, especially dry skin and
fragile nails (P<0.001 and P=0.017).

5. The incidence of anemia and pregnancy-related
nausea/vomitting was confidently high among somatic
complications of pregnancy. The incidence of preeclamp-
sia and arterial hypertension was very low.

6. Among obstetric complications, both indices of
premature delivery and spontaneous abortion were high,
as well as data about obstetric interventions and obstet-
ric bleedings, however all these data were not statistically
confident.

7. All cases of IGH were identified in 1st trimester of
pregnancy and in the next trimesters their number did not
increase.

According to these data, we have to pay attention to
the following circumstances.

The rist factors contributing to the development of thy-
roid pathology were studied within the frames of our study,
where the leading position was taken by diet abnormalities
(rare meals, absence of breakfast, food rich in easily di-
gestable carbohydrates and poor in protein, #6(255)2016;40-
45) and low socio-economic income [14].

The similar risk factors were identified for primary
dysmenorrhea as well [4]. Development of hypothyroid
state was studied by authors in relation with negative en-
ergetic balance (caused by scant plastic reserves — rare
meals and energetically poor diet) in addition to hyper-
corticism and hypoestrogenemia, which is accompanied
with increased risk of early spontaneous abortion [18,23].

If all above mentioned will be supplemented by the
presence of hereditary burden of pathologies, which are
greatly conditioned by non-healthy life style and particu-
larly by unhealthy diet, then we can imply that develop-
ment of IGH in the mentioned population is highly ex-
pected especially in 1st trimester of pregnancy under the
given circumstances, including genetic predispositions
and unhealthy life style (particulary refering to abnormal
diet), which can be also presumably accompanied by io-
dine deficit as well.
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At the same time, on first meeting with pregnant pa-
tients and throughout the pregnancy course, unhealthy life
style was practically eliminated by strict recommenda-
tions and explanations, patients were administered to take
200 mcg lodine daily and thyroid, somatic and obstetric
status was constantly monitored in dynamic follow-up.
We consider that this exactly resulted in the low incidence
of obstetric — neonatal and especially somatic complica-
tions (preeclampsia, arterial hypertension, gestational dia-
betes).

Anemia that developes as a complication concomitant
with hypothyroid state during pregnancy and referred to
as thyroprive anemi . It is not surprise that poor diet could
have a particular role in this case as well, however, this
can be the subject of further detailed studies in future. The
special interest is given to the high incidence of pregnan-
cy-related nausea/vomitting; its known that such cases
are mostly associated with hyperthyroid state instead of
hypothyroidism. The cause and mechanism of the devel-
opment of the latter is by far unknown.

Conclusion. In the Ist trimester of pregnancy, IGH
still increases the risk for development of obstetric and
somatic pathologies, regardless of applied diagnostic and
treatment measures.

Thus, to prevent the above mentioned complica-
tions, we consider it important to use lodine preparations
at pre-gravid preparation stage in addition to complete
elimination of behavioral (diet) abnormalities, planning
of pregnancy at positive energetic balance and stable nor-
mo thyroxinemia background, and as soon as pregnancy
starts, evaluation of the thyroid hormonal status and its
timely correction if necessary.
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SUMMARY

IMPORTANCE OF ISOLATED GESTATIONAL
HYPOTHYROXINEMIA IN THE DEVELOPMENT
OF OBSTETRIC AND SOMATIC PATHOLOGIES

Morchiladze N., Tkeshelashvili B., Gagua T., Gagua D.

Thilisi State Medical University, “David Gagua Clinic”
Ltd., Thilisi, Georgia

The isolated hypothyroxinemia of pregnancy (IHP)
has gained specific attention in the specialized literature
during the recent years as the possible factor impeding
the intellectual development of fetus and increasing the
risk of complications related with pregnancy, delivery and
perinatal period.

Aim of the study was to define the importance of iso-
lated hypothyroxinemia in the development of obstetric
and somatic pathologies in outpatient population of preg-
nant females.

The study of prospective design was performed at the
base of “David Gagua Clinic” Ltd. Based on hospital re-
ferral we selected the pregnant patients who were diag-
nosed for isolated hypothyroxinemia in the 1st trimester
of pregnancy by clinical-laboratory studies.

104 pregnant females with isolated hypothyroxin-
emia were included in the main group, and 58 pregrant
females of reproductive age who were not identified to
have thyroid pathology by screening studies were includ-
ed in the control group,. The questionnaire used in the
study process included the retrospective medical history
data, demographic findings, information about premorbid
background, genetic burden of somatic pathology, social-
economical factors (including education level, living con-
ditions, economic income, family environment etc.) and
concomitant somatic pathology.

In addition, it included the clinical and para-clinical
study data and pregnancy follow-up findings. The test
studies for thyroid status were performed every trimester
and after one month postpartum.

The software packages Microsoft Excel (2010) and

SPSS/v.12 was used for statistical treatment of data. The
© GMN

digital data is presented by M+STD, where M is the arith-
metic mean and STD is the standard deviation of arithme-
tic mean. To define the confidence interval for the indices
and their relation, we calculated 12 and p, whose critical
value was defined to be 0.05.

Based on analysis of the acquired data, we found out
that pregnant females with isolated hypothyroxinemia
were more statistically demonstrating asthenia, dry skin,
increased hair loss and fragile nails, and from somatic
disorders — pregnancy-associated vomiting and anemia.
From concomitant diseases, allergic disorders (18.2%),
primary dysmenorrhea (27.8%), spontaneous abortions
(25%) were taking the highest incidence rate and other
obstetric complications (premature delivery, late delivery)
were higher in the main group, though statistically signifi-
cant difference was not demonstrated.

It must be noted that isolated hypothyroxinemia in
the studied cohort was mostly found in 1st trimester of
pregnancy, whereas according to the literature data, the
latter is demonstrated more frequently in the second or
third trimester.

The above mentioned makes us consider that the io-
dine deficit in the cohort of pregnant females studied by
us was probably present before pregnancy as well and
maybe with even higher extent.

Thus, the isolated hypothyroxinemia developed in the
very first trimester of pregnancy still has its negative impact
on the pregnancy course and outcome, despite of applied
treatment. According to performed studies and their results,
for the prevention of obstetric and perinatal complications,
its important to administer iodine preparations together with
folic acid at pregravid stage in addition to complete elimi-
nation of diet abnormalities, plan the pregnancy in stable
normothyroxinemia conditions and at positive energetic bal-
ance. In addition, its desirable to perform the repeated thy-
roid status evaluation in the first trimester of pregnancy and
timely administration of adequate therapeutic measures in
case of finding any pathology.

Keywords: isolated hypothyroxinemia of pregnancy,
pregnant females, obstetric and somatic pathologies.

PE3IOME

3HAUEHUE HM30JJMPOBAHHOM THIIOTHUPOK-
CUHEMHMU BEPEMEHHBIX B ®OPMUPOBA-
HUM AKYIIEPCKOM U COMATUYECKOWM IIA-
TOJIOTUA

Mopuunananze H.A., Tkmenamsuan b. /1., I'arya T./1.,
I'arya /I.A.

Tounuccrkuii 20cy0apcmeeHuvitl MeQUYUHCKUT YHUBEPCU-
mem; OO0 «Knunuxa 'acyay, Tounucu, I'pyzus

B nocnennue roasl B crenuagbHOM JIUTEpaType 0Co-
60e BHUMaHUE yAEIIeTCs N30JUPOBAHHON MMIIOTUPEKCH-
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Hemun OepemenHbix (MI'B) kak Bo3MOkHOMY (hakTopy,
00yClaBIMBaIOIEMy TPEMITCTBAE JUIS WHTEIJICKTYallb-
HOTO pPa3BUTHUS IUIOAA U POCT OCIOKHEHHUH OepeMeHHO-
CTH, POJIOB U MOCIIEPOJIOBOTO MEPUOAA.

[enbto uccnenoBaHus SBUIOCH YCTaHOBICHHUE 3Haue-
HUS U30JINPOBAHHOM TMIIOTHPEKCHHEMHUH OEpEeMEHHBIX B
(hopMHUPOBAaHUH aKYIICPCKON U COMATHUCCKOM MMaTOIOTHH
B aMOyJ1aTOPHOM MOMyJISIH OepEeMEHHBIX.

[IpoBeneHO OTKpBITOE KOHTPOJIMPYEMOE MPOCHEK-
THBHOE uccienoBanne Ha 0aze OO0 «Knunuka [aBuma
I'arya». Ha ocHOBaHMM oOpallieHni B KIIMHUKY Mog00pa-
HBI OepeMeHHbIe, Y KOTOPBIX B PE3yJIbTaTe KIMHHYECKUX
n 1a00paTOPHBIX HCCIIEIOBAHUI B NEPBOM TPHMECTpPE
O0epemenHocTH ycraHoBiaeH nuarno3 WUI'B. Dtu Gepe-
MCHHBIC COCTaBWJIM OCHOBHYIO Tpymmy (n=104), koH-
TPOJIBHYIO TPYIIy COCTaBWIIM OepemeHHble (n=58), y
KOTOPBIX TUPOM/IHAS TIATOJIOTHS He 0OHapyxeHa. Onpoc-
HBIN JIUCT, UCIIOJIB3YEMbIH B XOJI€ UCCJIEIOBaHUsI, OXBa-
TBIBAJI PETPOCIIEKTHBHBIC aHAMHE3HbIC U JeMorpaduye-
CKHE TI0Ka3aTeu, nH)OPMAIIUIO O peMopOuIHOM (OHE,
HACJIE/ICTBEHHOCTH COMATHYECKON MaTOJIOTMH, COLUANb-
HO-DKOHOMHUECKHX (haKTOpax M CYIIeCTBYIOIEH cCoMaT-
yeckol narosoruu. MccienoBanus TUPOUIHOTO cTaryca
MIPOBOJMIINCH B KaX/IOM TPUMECTPE U CIIYCTSI MECSI] MO~
cJie PONIOB.

Craructuueckas 00pabOTKa IMOJIYYEHHBIX JaHHBIX
MIPOBOAMIACH TOCPEACTBOM IPOTPAMMHBIX IAKETOB
Microsoft Excel (2010) u SPSS v.12. Iludpossie nokaza-
TEeJHU NMpecTaBIeHbI B BUe M+m. [ ycTaHOBICHUS J10-
CTOBEPHOCTH CBSI3U MKy TIOKa3aTeIIMH UCTIOIb30BaHbI
KPUTEPUH > U P, JTAHHBIC CYUTATHUCH JOCTOBECPHBIMH MPH
p<0,05.

Ha ocHoBanuM aHanmu3a MOMYYCHHBIX PE3YyNbTaTOB
yCTaHOBIICHO, 4TO B rpymmne Oepemennsix ¢ UI' craru-
CTHYECKH JIOCTOBEPHO OoJiee YacTo OTMevaiach acTeHuUs,
CYXOCTh KOXH, YCUJICHHOE BBINAJICHUE BOJIOC, JOMKOCTh
HOTTCH, a U3 OCJIOKHCHUI OCPEMCHHOCTH — PBOTA U aHE-
Musi. Cpen COMyTCTBYIOIIEH MAaTONOTHH PEBATUPOBATIN
amnepruueckue 3aboneBanus (18,2%), nepBuuHas auc-
amuHopes (27,8%), a Takke B aHaMHE3€ CIydyad CaMo-
MIPOM3BOJILHOTO TPEPBhIBAaHKsI OEPEMEHHOCTH B CPOKE JI0
22 uenens (25%).

CrnetyeT OTMETUTh, YTO B UCCIEAYEMOM KOHTUHTEHTE
6epemennbix I yarie Bcero BbisiBICHA B IEPBOM TPHMe-
cTpe, a o jauteparypHsiM AaHHbiM, UI'b, B ocHOBHOM,
MIPOSIBJIICTCS HA OO0JIee MO3IHUX CPOKaX OEPEeMEHHOCTH.

Taxum oOpazom, pazeutrue UI'B B mepBom Tpume-
cTpe, HECMOTPsI Ha NMPOBEACHHOE JICUCHHE, HETATUBHO
BJIMSET Ha TeueHue M ucxox oepemeHHOcTH. C LENbIO
MPEBEHLUN aKYIIEPCKUX U MEepPUHATATIbHBIX OCIIOXKHE-
HUH JKeJaTeNbHO IUIaHUPOBaTh OEPEMEHHOCTh TOJIBKO
IIpU AOCTUKEHUHM YCTOMYMBONW HOPMOTHUPOKCHUHEMHUH,
OIICHUTH TUPOUAHBINA CTAaTyC Ha paHHUX dTamax recra-
L[MU U B CJTy4ae BBIABICHUS HApyLICHUN — CBOCBPEMEH-
HO HauyaTh aJ|eKBaTHOE JICUCHHUE.
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OBOCHOBAHME BbIBOPA PASMEIIEHUSA APMUPYIOLIEI'O DJIEMEHTA
CTEKJIOBOJIOKOHHOM AJITE3UBHOM IIWHBI IOCPEJICTBOM U3YUEHUA
JTUATHOCTHYECKHUX MOJIEJIEN B APTUKYJISSTOPE
N NNOCJIEAYIOWETI'O ITAPAJUIEJIOMETPUYECKOI'O UCCJIEJOBAHUSA

UleBangosckmii P.A., 'beaukosa H.U., ? Beaukos A.B., 'Tonosanen O.U., 'Hakammuaze I H.

'Boicuee 2ocyoapcmeennoe yueonoe sasedenue "ByKosuncKull 20CY0apcmeennbill MeOUYuHcKutll ynusepcumem”,
Yeproeywl; *Vrpaunckas akaoemus nayk, Kuee, Yxpauna

W3BecTHO, 4YTO BOJOKOHHBIE aAr€3UBHBIE IIUHBI,
Grarogapsi 1eJIOMy psAy HNPEHMYIIECTB, B CPAaBHEHUH C
TPaJUIIMOHHBIME METOAAMHU HIMHUPOBAHHUS, MO3BOJISIOT
5 (PEKTUBHO yCTPaHUTH OAMH W3 BEAYIIMX CHMIITOMOB
TEHEPAIM30BAaHHOIO MAapOJOHTUTA - IATOJIOTUYECKYIO
MOJBUXKHOCTS [6,7,23,11], uTo 1a€T OCHOBaHHE PEKOMEH-
JIOBaTh WX JUIs OoJiee MIMPOKOTO MCIIOIb30BAHUS B KOM-
IUIEKCHOM JIEYeHUHU 3ToM martojoruu [2-4,12]. OpnHaxo,
JTaHHBIE JTUTEPATypPbl CBUAETENbCTBYIOT, YTO CPAaBHUTENb-
HO BBICOKHH mponeHT (94,7%) KIMHUKO-PEHTTeHOIOTH-
YecKol CTaOMIIM3aIMN BOCIAIUTENILHO-ECTPYKTHBHOTO
polecca, IPOUCXOIAIIEr0 B HApOJOHTE Ha MPOSTKEHUN
NepBbIX 6 MecALEB, CIHYCTs roJ MOHMXkaeTcs 10 62,6%
[13,14]. BrimenpuBecHHBIC NaHHBIC TUKTYIOT HEOOXO-
JMMOCTH TIOMCKa CIIOCOOOB ONTHUMHU3AIMN IIPOBOANMOTO
muHUpoBaHus. HecmoTpsi Ha BecbMa Oorarblii BEIOOp
IIMH U croco0oB muHuposanus [1,2,17-20], cymecTsy-
IOIIe KOHCTPYKIIMU UMEIOT HEeOOJIBIION CPOK IKCILTya-

© GMN

TaIWH, MOCKOJBKY NPOMCXOANT CHIDKEHHE HX (YHKIH-
OHAJIbHOM U ACTETHYECKOH LEHHOCTH B BHJIE PELIECCUU
JIECHBI M YCHJICHUSI TIOJIBFPKHOCTH BCEro OJIOKa HIMHUPO-
BaHHBIX 3y00B [3]. Kpome Toro, muHMpyomue KOHCTPYK-
UM HE BCErJa COOTBETCTBYIOT OCHOBHBIM KpPUTEPUSIM
O6uomexaHuku 3yOHBIX psioB [5,12]. IIpobiema BriOOpa
ONTUMAJIBHOW KOHCTPYKIMHU IIUHHUPYIOLIETO YCTPOMcTBa
JUISl CTaOMITM3aliy TTOJBIDKHBIX 3yOOB NP MAPOIOHTHTE
0 ceil ieHpb ocTaeTcs akTyanbHol [3-4,7,15,17,22]. Ipu
IIMHUPOBAHNH 3yOOB C MOPAXEHHBIM MAPOAOHTOM pOJIb
napauIelIOMEeTPUH UMeeT 0coboe 3HaUeHne, TaK KaK yBe-
JIUYUBAETCA CMEIEHHE U HeNapauleIbHOCTh IMOJIBUXK-
HBIX 3y00B. [Ipy M3roTOBNCHNY MIMH Ha pa3JINYHBIC IPYII-
6l 3y0OOB MMEIOTCSI 0COOCHHOCTH, KOTOPBIE HEOOXOIMMO
YUUTBIBATh [IPU NPOBEICHUN NapaenoMerpun [21].
Lenpio uccnenoBanus SIBUIIACh pa3padOTKa Handoee
ONTUMAJIBHOTO BapHaHTa Pa3MEILEHUs apMUPYIOIIEro
JJIEMEHTA CTEKJIOBOJOKOHHOW IIUHBI IPU MOJBUKHOCTU
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nepeHux 3yOOB Ha OCHOBE IapaJlIeIOMETPUIECKOTO 13-
YUYECHMSI IUarHOCTUYECKUX MOJEIIEH YEI0CTEM.

Marepuan u Metoabl. C 1I€TbI0 JOMOJHEHUS BbI-
6opa " TJIaHUPOBAaHWA METOAA INWHUPOBAHUA, B 4YaCT-
HOCTH ONpEAETICHUs MeCcTa pa3MEIICHUs apMUPYIOIIEro
9JIEMEHTA - Ha OPaJIbHOW WIIM BECTUOYISIPHOM TOBEPXHO-
CTH, UCIIOTB30BAJM JUArHocTudeckue moxenu. Ha gua-
THOCTHUYECKHUX MOJEISIX MPOaHATU3UPOBAHO 52 ciryyas
HIMHUPOBaHUST (PPOHTAIBHBIX 3y0OOB y MAIlMEHTOB C XPO-
HUYCCKUM I'€HCPAJIM30BAHHBIM TAPOJOHTHUTOM U IMOABUXK-
HocThIO 3y00B I-II crenenu. PasMenienre apMupyromiero
9JIEMEHTA C SI3bIYHOM MM BECTHOYJSIPHOIM CTOPOHBI CO-
orBeTcBoBasio Metoauke H.U. benukosa u coasrt. [9,10].
MecTo pa3MelieHns] apMUPYIOILETO IEMEHTa BEIOHpau
B 3aBUCHUMOCTH OT BBICOTBI KOPOHOK (PPOHTAaJBHBIX 3y-
00B, MX HAKJIOHA, CTEIIEHH IOJBMKHOCTH, OTHOIICHUM
BHEAJIbBEOJISIPHOW U BHYTPHAJIBEOJIIPHOM 4acTel, BUAA
npukyca. [l BBISBICHHS TPaBMaTHYECKOH OKKIIO3UU
U YCTaHOBJICHUS NPEKICBPEMEHHBIX KOHTAKTOB IPOBO-
JUIICA aHal3 JAMAarHOCTHYECKUX MoJeNieil uenmocTel,
U3TOTOBJIEHHBIX M3 BBICOKOIPOYHOTO THIICA, KOTOPHIE
Takke ObLIM OOBEKTHBHBIM KOHTPOJIEM JIJIsl CPaBHEHUS
pe3ynbTaToB 0 U Mocie JedeHusa. VIMeHHO Ha Mopessx
YEJFOCTEH XOPOIIO BUIHA SI3bIYHAS TIOBEPXHOCTD 3yOHBIX
PSIIOB TIPY MX CMBIKAHHH, JOKaIM3ays (aceTok cTupa-
HUSL, YTO 3HAYMMO Ul y4eTa OKKJIIO3MOHHBIX HapyIIeHHUI
U yKa3bIBaeT Ha XPOHHUYECKUII XapaKTep TPaBMAaTHIECKOTO
koHTakTa. Kpome Toro, Ha Mozensix 4enrocTeil Moxer 0arb
HaMeueHa IT0CIIeA0BaTeIbHOCTh MEPOTIPUSTHIL 11O BEIPaBHU-
BaHHIO OKKJTFO3MOHHBIX KOHTAKTOB METO/IOM MPHIILTU(OBBI-
BaHMs, IIMHUPOBAHMS WK mpoTe3uposanus [1,2,11,13,15].
B 3aBHCHMOCTH OT BEJIMUMHBI HAKIOHA (HDPOHTATBHBIX 3Y-
00B, CTErNeHN pe3opOLHHK aNbBEOJSIPHOTO OTPOCTKA, BUJA
MPUKyCca W CTENEeHH TOIBMYKHOCTU 3YOOB, MOJJISKAIINX
LIMHUPOBAHHIO, BEIOMPAIT COOTBETCTBYIOIIHMI HAKIIOH THUII-
COBOI MOJIENIM Ha CTONIMKe TapasuienomeTpa [16].

PesyabTarsl n ux 06cy:kaenue. [Ipu ananuse rumco-
BBIX MOJEJIEH U3ydaau CTENEHb PE3LI0BOIO NEPEKPHITHS,
onpenersuii (GopMy 3yOHBIX YT, BETUUUHY KITMHUICCKIX
KOPOHOK U NMapajuleNbHOCTh 3yOOB, OIICHHBAIU MOTEPIO
MHOXCCTBCHHBIX OKKJIFO3MOHHBIX KOHTAKTOB ITYTCM BbI-
SIBICHUS HAKJIOHOB, MOBOPOTOB, MEpeMEIICHHs 3yOOB.
JInuHy NeHTHl apMUPYIOIIETo MaTepHralia TakkKe oIpese-
JIAJIN Ha JTUArHOCTUYCCKUX MOJCIAX C IMOMOIIBIO CIICIIH-
aJbHOM (ONBr WK 3yOHBIX (JIOCCOB. AHAIN3 TUATHO-
CTHUYECKUX MOJeNel MPOBOAMIM B MapayjieoMeTpe ¢
HCIIONIb30BaHUEM MeToia Bbibopa (puc. 1).

Jl1s1 3TOrO MOZAENH 3aKPEIUIsIM Ha CTOJNIMKE Mapaj-
JIieJIOMeTpa B TOPU3OHTAIBHOM (HYJIEBOM) MOJIOKEHUU
(puc. 2). Ilpuuem, HonoxeHUE MOJENN HA CTONHKE Ia-
payiesioMeTpa ObLTO OTIPABHOM TOYKOW Kak JJIsl Opajib-
HOTO, TaK ¥ BECTHOYJIIpHOro muHUpoBaHuii. [Ipu usro-
TOBJICHUHM IIIMH Ha NepeHue 3yObl HIKHEH MM BEpXHEH
YEJFOCTH, MMEIONMX BECTHOYJISPHBIH HAKJIOH (TMPOTpY-
3M10), HEOOXOAMMO TIIATENEHOE U3Y4YEeHHE THarHOCTHYe-
CKUX MOJIEJIEll B apTUKYISITOPE W MPOBEACHUE UX MpEJ-
BapUTENBHON MapajuieIoMeTpuu. B mpoTuBHOM cityuae
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Puc. 1. Buewnuii 6ud napannerogpesa (gupma
“Bredent BF2")

Puc. 2. I'opuzonmanvroe (Hynesoe) nonodicenue mooe-
JIU HA CMONUKe napaiieiomempa

MIPH MX M3TOTOBJIEHUHM MOTYT OBITh JIOIYIIEHBI OIIMO-
KM, NPUYNHOW KOTOPBIX SIBIISIETCSI BHICOKOE PacIoio-
JKEeHHEe JTMHUM 0030pa Ha BeCTHOYISIPHON TTOBEPXHOCTH
nepeHuX 3y0o0B, T.€. MOYTH Y PEXKyIIero Kpasi. B cBsi3u
C OTHUM, YCJIOBHS JUIsI HAJOXCHHS aJre3MBHON IIWHBI
PE3KO YXyIIIAIoTCs BBUAY OTCYTCTBHS MECTa Ha OIOp-
HOW YacTu 3yO0OB C BecTHOyIsipHOW cTOpoHBI. C TO-
MOII[EI0 COOTBETCTBYIONIETO HAKJIOHA MOJEIH MOXXHO
JIETKO YBEJIMUYUTH ONOpPHYIO 30HY. [Ipn muraHupoBaHuu
pa3MelleHns IIMHBI Ha BECTHOYISPHOH HMOBEPXHOCTH
OCYIIECTBIISIIIN 3aJIHUI HAKJIOH MOJEIH, MTPH SI36IYHOM
- TIepeiHUH (BECTUOYIISIPHBIH).

st monmy4eHust He0OXOAMMOTO HAKJIOHA CTOJIMK I1a-
pajutenoMeTpa OCBOOOXKIAM OT 3aKUMa, HAaKIJIOHSIIH
MOJIEJTh ¥ BEPTHKAJIBHBIM IITH(HTOM-aHAIN3aTOPOM OITpe-
JIeTSUTH yPOBEHb PACIIONIOKEHHS] DKBATOPHOM JIMHUKM Ha
KaXJI0M 3y0e ¢ BecTHOYJISIpHOW M sI3bIYHOM cTOpoH. Ha
JIMarHOCTUYECKOM MOJIeN HEOOXOAWMO OTMETHTh CTe-
TIeHb OOHAKEHMs1 3y0OB IIPH YIIBIOKE, YTO TIO3BOJIUT OIIpe-
JISTINTh YPOBEHb pa3MEIleHHs] apMUPYIOLIETO dJIEeMEHTa
a/IT€3MBHON IIMHBI, YTOOBI CJieNlaTh €ro He3aMETHBIM
nipu ynbiOke. [Ipy n3ydeHnn HaKJIOHEHHOH MOJIeN Kpai
BEPTHKAJIBHOTO INTH(Ta-aHAIM3aTOpa IepeABHUrajcs Ha
YPOBHE JIECHEBOTO Kpasi. TOUKH CONPUKOCHOBEHUS CaMo-
ro ITH(Ta ¥ TOBEPXHOCTH 3y0a MOKA3bIBAIN YPOBEHb, HA
KOTOPOM pacroyiaraeTcs JIMHUS 0030pa UiIH JIMHUS PETeH-
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1uu. HaknoH Mozenu Ha CTONMKE NapaliesioMeTpa ompe-
JIeTISUT M YPOBEHb Pa3MEIICHUs] PETEHIIMOHHON O0pO3/b
U YKITaAKH a[[FeSHBHOﬁ mHbL. [locme YCTaHOBJICHUSA
PETEHIIMOHHON 30HBI MOABOAMIM TpU(ENh K KKIOMY
3yOy Tak, 4TOOBI €ro HWKHUK Kpal HaXOAMJICS U repeMe-
IIAJICsl HA YPOBHE JECHEBOT'O Kpasi, HaMe4aJy JJMHHUIO CHa-
Yyajia Ha BeCTI/I6yHHpHI>IX, a 3aTEM Ha OpaJIbHBIX IMMOBEPX-
HOCTSIX Bcex 3yOoB. Ilpm miaHupoBaHMM pa3MelieHHs
HIMHBI HA BECTHOYJISIPHOM MOBEPXHOCTH OCYILECTBISIH
3aJIHAI HAKJIOH MOJICJIH, TTOABO/IS aHATM3UPYIOIIHA cTep-
JKEHb K BECTHUOYJISIPHOW TOBEPXHOCTH (DPOHTAIBHBIX 3Y-
00B, a MocJe ONpe/esICHUs] PETEHIIMOHHON 30HBI Ha BCEX
(poHTANBHBIX 3y0ax ero 3aMeHsUIN Ha rpuQeib KapaH/a-
1a ¥ YepTHIIN JUHUIO 0030pa (puc. 3).

Puc. 3. Dman uepuenus unuu obszopa (pemenyuu) Ha
6eCMUOYISIPHOU NOBEPXHOCHIU PPOHMATLHOL 2PYNNbL 3Y006

B 3aBHCHMOCTH OT CTEleHH BECTHOYIISIPHOTO HAKIOHA
nepeiHMX 3y0OB PETEHIMOHHAs 30Ha ITOTHNMAJIACh BHICOKO,
HOYTH K PEXKYIIEMY Kpato KOPOHOK PE3II0B, OIYCKasiCh HU3-
KO B oOnacTH KIbIKOB. KprBH3Ha nuHMM 0030pa 3aBHCcena
OT CTETIeHH HAKJIOHa (DPOHTAIIBHBIX 3y0OB, OTHOLICHUH HX
BHEAJILBEOJISIPHON Y BHYTPUAJIbBEOJIPHON YacTel, a TAKXKe
oT Buia npukyca. CHSIB MOJIEIb CO CTOJIMKOM C OCHOBaHUS
HapaJuiesioMeTpa, TOHKUM (UIOMACTepOM MIIM MSTKUM Ka-
paHAaoM OOBOMWIIM MONYYCHHYIO OOIIYI0 3KBATOPHYIO
JIMHUIO PETEHITMOHHOM 30HBI (puC 4).

Puc. 4. Dman maprxuposxu nunuu 0630pa Ha 2uncogoll
MOOenu HUdICHell 4entocmu

B 3aBHCHMMOCTH OT CTENeHM HaKJIOHa (PPOHTAIBHBIX
3y0OB ¥ pe30pOLMH aJIbBEOJISIPHOTO OTPOCTKA, BU/IA ITPHU-
KyCa U CTCIICHU MMaTOJIOTr Y€ CKON INOABUXKHOCTHU 3y6OB,
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MO/JISKALIUX IIUHAPOBAHUIO, BHIOUPAIN COOTBETCTBYIO-
IMHA HAKJIOH MOJEIH. YTOJ HaKJIOHA 3yOOB M3MEpsUIn C
MOMOIIIBIO TPHOOPA, KOTOPBIH COCTOST U3 TPAHCIIOPTHUPA,
K KOOPJMHATHOM TOYKE KOTOPOrO NMPUKPEIUISIN OJBUXK-
HBIM METaJNINYECKUN CTEPKEHb, YKA3bIBAIOIUN BEJINYU-
HY yIJIa HakJIOHa MOJIeTH (puc. 5).

Puc. 5. Dman usmepenus yena naxiona 3y606 na un-
Co801l Mooenu

B pesynbrare mzydeHuss JUarHOCTUUECKUX MoOjEeH
U TIPOBEICHUS MapalljeIOMETPUH YCTaHOBICHBI HanOO-
Jiee ONTUMAaNbHBIE BAPUAHTHI Pa3MEIIECHUS apMUPYIOLINX
JIEMEHTOB aAr€3UBHON CTEKJIOBOJOKOHHOW ILIMHBI IIPU
HIMHUPOBAHUU TIOJIBHXKHBIX 3y0OOB (PPOHTAIBHOTO y4acT-
Ka BEpXHEU U HWKHEHU YeII0CTEH B 3aBUCUMOCTH OT BHJIA
MPUKYCa U CTETNIEHH PE30pOLINH.

Tax, npu NpsIMOM ITPUKYCE U Pe30pOLIH KOCTH 10 Y4 BbI-
COTBI 110 JA@HHBIM peHTreHorpadun BIOMpAIM 3a/IHUI Ha-
KJIOH MOJIEJIM, U apPMUPYIOLIUH IIEMEHT aJr€3UBHON ITNHBI
pasmelnanM Ha BECTHUOYJISIPHOM IOBEPXHOCTH HIDKHEH
yemocTd. [Ipu mporeHmueckoM (Me3WaibHBIN) WM MpO-
THAaTUYECKOM (AWCTANIBHBIN) MPUKyce Ul IUIAHUPOBAHUS
IIMHUPOBaHMS (PPOHTANBHBIX 3yOOB M Pa3MeICHHsT apMHU-
PYIOLLIETO 3JIeMEHTa C BECTHOYISIPHOI CTOPOHBI BHIOMpAIN
3aJHMH HAKJIOH MOJIENH, OCBOOOXAAS s TIIATEIBHOTO
OCMOTpa BECTUOYISIPHYHO MOBEPXHOCTH 3y00B. KpuBu3Ha
PETEHIIMOHHOI JIMHUM 3aBHCENa OT CTENEHH pe30opOIun
AIIBBEOJISIPHOTO OTPOCTKA U MATOIOTHYECKOH MOIBIKHOCTH
3y0oB. BenencrBrue HepaBHOMEPHOMH TOABM)KHOCTH 3yOOB
PETEHIIMOHHAsA 30Ha MPOXOIMIA BBICOKO, TIOYTH HAa YPOBHE
PEXYILEro Kpasi pe3lioB U OITyCKaIach KaKk MOKHO HIDKE B
00JIaCTH KIIBIKOB, YTO B OT/AENBHBIX CIIyJasiX U MPUBOAUIIO K
UX JICTYJIBIAPOBAHHUIO.

[Tpy TyOOKOM pE3LOBOM HEPEKpHITUH 3yOOB BBUILY
OTCYTCTBHSI MECTa Ha BECTHOYJISIPHON TIOBEPXHOCTH (PPOH-
TaJIbHBIX 3y0OB BBIOMPANN TEPEIHUI HAKIOH MOJIENH C
MEPEeHOCOM apPMHPYIOIIETO SJIEMEHTa are3UBHOM IIMHBI
Ha S3bIYHYIO TOBEPXHOCTh. AHAIM3UPYS BAPUAHT OPTOTHA-
THUYECKOTO TNPUKYCa WM OPTOrHATHMYECKOTO MEPEKPhITHS,
BO3HMKaJa MMpoOiIeMa HEBO3MOXKHOCTH WJIM 3aTpyIHEHHUH
NPY HAJOXKEHUH IIMHBI Ha BECTUOYJISPHONW TOBEPXHOCTH
3y00OB HIKHEH Yemtoctd. Cutyarus Obuia OI00Ha TITy0o-
KOMY PE31I0BOMY MEPEKPHITHIO. DTO IPUBOAMIIO K TOMY, UTO,
JIaKe TPH MOJOKUTEIbHON MOTHBAIIMN TAIIEHTOB, apMU-
PYIOIIMH STIEeMEHT Ha 3y0ax HIDKHEN YEeTFOCTH PUXOIUIIOCH
pa3MenaTh Ha S3bIYHOM MTOBEPXHOCTH.
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HenocrarkoM pasMenieHuss apMUPYIOLLETO 3IIEMEH-
Ta Ha S3bIYHON MOBEPXHOCTH NMPH CKYYEHHOCTH PE3I0B
SIBIISLIACH HEBO3MOJKHOCTb KOPPEKTHPOBKU ITOJIOKECHHUS
3y0OB IMOCIIe HAJOXKEHUS [IMHBI U MPOBEACHHS €€ MeXa-
MIPOKCUMAJIBHON aJanTalyy, a IpU HAIOKCHUH aJre3nB-
HOM IIUHBI HA BECTUOYJISIPHOM MOBEPXHOCTH C TIOMOIIBIO
pecTaBpani MOXKHO OBUIO IOJHOCTBIO BOCCTAaHOBHTH
MepBOHAYAIBHOE IOJOKEHHE 3y0OB, 3aKpEluB €ro Ha
JUTUTENBHOE BPEMs.

Wrak, 61aronaps npeaBapuTeIbHOMY H3yUEHHIO Tna-
THOCTHYECKUX MOZEJIEH B apTHKYJISITOPE BHIOMpa Hau-
Oosiee ONTUMAJIBHBIA TyTh HAJOXKEHUS W pa3MEIICHHS
apMUPYIOLIETO AJIEMEHTa aJr€3UBHON LIMHBI B NapaJlie-
JIOMETpE C TaTbHEHIIINM HCTIOIBb30BAHUEM TPAAULIMOHHON
METOJIMKH (OpajibHOE IIMHUPOBAHUE) MM COOCTBEHHOI
METOJIMKH (BECTUOYISIPHOE IIMHUPOBaHKE), 0OOCHOBAH-
HOCTb KOTOPOH Jl0Ka3aHa B myoiaukamnusx [5,8].

BeiBOabI.

1. Ha ocHOBaHMM H3y4YeHMs AWATHOCTHYECKUX MO-
Jlelled B apTUKYJIATOPE U MOCIEAYIOUIEro Mapalenome-
TPUYECKOTO HCCIIeIoBaHus pa3paboraH Haubosee OnTH-
MaJIbHBIHA BapHAHT pa3MelIeHHs apMUPYIOLIETo dJIeMEHTa
CTEKJIOBOJIOKOHHOMN IIMHBI MPU MOABMKHOCTH MEPEeTHUX
3y0OB C yd4eTOM BHJa IPUKYCa W CTENEHU PE30pOLUH
KOCTHOH TKaHHU.

2. Jlns Hambosee ONTHMAJILHOIO BapHaHTa pasMelre-
HUS apMHPYIOIIETO IEMEHTa aJre3MBHOM IIUHBI IIPU Op-
TOTHaTHYECKOM INPUKYCEe U NITyOOKOM PE3I0BOM MEpEeKphI-
TUM BBIOMpAM TEPENHUI HAKIOH MOJEIH C TEPEHOCOM
apMUPYIOLIETO 2NIEMEHTa a/[re3MBHON IIMHBI Ha SI3BIYHYIO
MOBEPXHOCTh. [Ipy mpsMOM, MPOTHATUYECKOM M IIPOTE€HH-
YECKOM IPUKYCcaxX M Pe30pOLMH KOCTH JI0 Y4 BBICOTHI (I10
JIAHHBIM PEHTreHOTpaduy) BEIOUpAIH 3aHUN HAKJIOH MO-
JIeJIU € Pa3MELLEHUEM apMUPYIOLIET0 AIEMEHTA are3UBHOM
LIMHBI HA BECTUOYJISIPHOM TTOBEPXHOCTH HIDKHEH YEITIOCTH.

3. HenocraTkoM pa3MeIieHus! apMUPYIOIIETro JIeMeH-
Ta Ha SA3bIYHON MOBEPXHOCTH NPH CKYYEHHOCTH PE3I0B
SIBIISLIACH HEBO3MOJKHOCTb KOPPEKTHPOBKU ITOJIOKECHHUS
3y0OB IMOCIIe HAJOXKEHUS [IMHBI U MPOBEACHHSI €€ Mea-
MIPOKCUMAJIBHON aJanTallu, a IpU HAIOKCHUH aJre3nB-
HOM IIUHBI HA BECTUOYJISIPHOM MMOBEPXHOCTH C TIOMOIIBIO
pecTaBpanii MOXKHO OBUIO IOJHOCTBIO BOCCTAaHOBHTH
MepBOHAYAIBHOE IOJOKEHHE 3yOOB, 3aKpElUB €ro Ha
JUIUTEIIbHOE BpeMsl.
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SUMMARY

JUSTIFICATION OF CHOICE OF THE POSI-
TION OF THE REINFORCEMENT ELEMENT
OF A GLASS-FIBER ADHESIVE TIRE BASED ON
THE STUDY OF DIAGNOSTIC MODELS IN THE
ARTICULATOR AND THE FOLLOWING PARAL-
LELMETRIC RESEARCH

'Levandovsky R., 'Belikova N., *Belikov A.,
1Godovanets O., 'Nakashidze G.

'Higher State Educational Institution “Bukovinian State
Medical University”’, Chernivtsi; *Ukrainian Academy of
Sciences, Kiev, Ukraine

The aim of the study was to develop the most optimal
variant for placing the reinforcing element of a fiberglass
splint with the mobility of the anterior teeth on the ba-
sis of a parallelometric study of the diagnostic models of
the jaws depending on the type of occlusion and the de-
gree of bone resorption. For the most optimal variant of
the placement of the reinforcing element of the adhesive
splint with orthognathic bite and deep incisal overlap, the
front slope of the model was selected with the transfer
of the reinforcing element of the adhesive splint onto the
lingual surface. With direct, prognathic and progenic bite
and bone resorption up to ¥ height (according to retrogra-
phy data), the back slope of the model was selected with
the placement of the reinforcing element of the adhesive
splint on the vestibular surface of the lower jaw. The
disadvantage of locating the reinforcing element on the
lingual surface when the incisors were crowded was that
after the application of the splint and inter-proximal adap-
tation, the change in the position of the teeth was not cor-
rected. On the contrary, when applying an adhesive splint
on the vestibular surface with the help of restoration, it
was possible to completely restore the original position of
the teeth and fix it for a long time.

Keywords: abnormal mobility of teeth, type of bite, ad-
hesive splinting, parallelmetric.
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PE3IOME

OBOCHOBAHHUE BBIBOPA PABMEIIEHUSI AP-
MUPYIOIIEIO JIEMEHTA CTEKJIOBOJIOKOH-
HOM AJTrE3MBHOM IIWHBI ITOCPEJICTBOM
N3YYEHUS JUATHOCTHYECKHUX MOJIEJIEN B
APTHUKYJISITOPE M MOCJEIYIOIETO ITAPAJI-
JIEJTIOMETPUYECKOT'O UCCJIEJOBAHUS

Ulesannoscekuii P.A., 'besmkoa H.U., ' Beinkos A.B.,
Tonosanen O.U., 'Hakammnasze I.H.

!Boicuiee 2ocyoapcmeentoe yuebroe 3aseoenue "Bykosun-
CKull 20CY0apcmeeHHbill MeOuyurcKull yrusepcumem", ep-
Hosywl, > Yrpaunckas akademust nayk, Kues, Yxpauna

Llenbio MiccnenoBanyst sBUIACh pa3paboTKa HanbosIee Orl-
THMAJIGHOTO BapUaHTa Pa3MEIICHNs] apMUPYIOIIETO JIeMEeHTa
CTEKJIOBOJIOKOHHOH IIIMHBI IPH TTOJIBIYKHOCTH TIEPETHUX 3y00B
Ha OCHOBAHNH MTapaJLICIIOMETPHUICCKOTO M3y ICHHS INarHOCTH-
YeCKUX MOZIEJICH YeimocTel B 3aBUCHMOCTH OT BHJIA TPHKYyca
U CTeleH! pe30opOLuy KOCTHOM TkaHu. [t Haubonee onTu-
MaJIbHOTO BapHaHTa Pa3MEIICHNsI apMUPYIOIIETo ATeMEHTA aji-
Te3WBHOW IMHBI TIPU OPTOTHATHYECKOM TIPUKYCE M [ITyOOKOM
PE3LOBOM MEPEKPHITHH BHIOUPAITH TIEPETHIN HAKIIOH MOZICITH
C TIEPEHOCOM apMHUPYIOMIETO 3JIEMEHTA a/I€3WBHON IIMHEI
Ha SI3BIYHYIO TTOBEPXHOCTB. [Ipn mpsiMOM, TIpOrHAaTHYECKOM |
MIPOTEeHIYECKOM TPUKYCaxX M Pe30pOIMy KOCTH JI0 Y4 BBICO-
THI (110 JaHHBIM pEeHTreHOrpaduu) BHIOMpAIN 3aJHUH Ha-
KJIOH MOJIEJIH C pa3MEIICHHEM apMHUPYIOIIEro MJIEMEHTA aJl-
TE€3UBHOI IIMHBI HA BECTHOYISIPHOM MOBEPXHOCTH HIDKHEH
yemocTH. HemocTaTkoM pa3MenieHusi apMHUPYIOIIEro
9JIEMEHTA Ha SI3bIYHOM MOBEPXHOCTH MPH CKYYCHHOCTH
PE310B SBISIIACH HEBO3ZMOKHOCTh KOPPEKTHPOBKH TI0-
JIOXKEHHUS 3y0O0B MO CIIe HAJIOKEHHS IUHBI M TIPOBEJICHUS
€e MeXarnpoKCUMaJILHOW alanTaliy, a NP HAJIOKCHUH
aJTre3WBHON IIWHBI HA BECTHOYISIPHONW MOBEPXHOCTH C
MOMOIIBI0 PECTaBPAlMd MOXHO TOJHOCTBIO BOCCTa-
HOBHTH IIEPBOHAYAILHOE MOJOXKECHNUE 3y0OB, 3aKpETHB
€ro Ha JUINTEILHOE BpeMsl.

6gbogdy
dobodmd 3mgobo  sagbogdo  s@ESTsbol  odo-
dop@Mgdgeo  gangdgb@ols  aobmoglgbol  smbggols

slodgmgds  sOA0 gEsB™M®do osgbmli@ozydo
dmegagdol  dgbFoganol wo  dgdpamdo  3o@o-

@EmdYHO Yo 3gegzgool boggdgge by

'@. @g3560m3L30,'6. dganogmgs, . dgenogmgo,
M. ammgsbgo, . bogodody

300060 gdo@agbo  Lobgedfogm  Lslfoganm
o gbgdgemgds “dygmg0blgol Lobgandfogm Lo-
d900306m 9bogg@lodgdo”, bg@bmgEos *gcs0bols
39306090 gdsms o3o0g305, 30930, Y3MS0bsS

3320930 dobsbo ogm Fobsdmd 3mgabo sy gbo-
A0 5OE>Isbol godsdogydgdgao gengdgb@ol m3-

49



B0 @0 goM0sbGHols ‘dgdydoggds Fobs 3doggdols
dmd@omboliol 3960l wospbmbiBojgmo dmwgegdols
3oGomagmmdghogmo  Igbiogeol  Logydggmdy
05bgdogrgols  Lobgmdsls s dganmgsbo  Jlmgo-
ol M9bm@dz00l  bodolbbmsb  ©odm jowgdyeg-
b5do. dobsdmd 3mgobo  aodsdop®gdgemo  gangdgb@ols
>039bog@o  sOASTobgdol  aobmogligdol  yumm
m3Godogg@o  go®oob@olbomgol  mGmmabs@yeo
0obgdogrgols o @®ds Lok@gmmo aoeggamgolisls
00hgg0bgb  Jmwgaols  [obs  ob@®oenmdsls  aods-
dop9dgemo g gdgbBols  sagboygdo SO Iobols
960l bgesdomby yos@sbom. 3o@wsdoo, 3Mmybs-

BUD0 ©5 3OMA9bgEo msbgdogrgolis s dgmgdols
®9bmAdE00L Y4 Lodsganol, Ggb@agbma®sgools dm-

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

bo3gdgdols  dobgrgom, bpgdbmws dmwgaols 7356
obMo@mdols sMhgdgs Jobodmk3mgobo godsdoymg-
dgero g gdgbBol sagbogdo sORSDobgdols Jgg-
> 4b0l g9bB0dgma® bgosdomby yobmoglgdom.
20353030 gdgeo gargdgb@ol 9bmd®og bgosdomby
3obmagligdols  bogenl  Fo®dmoygbls  jdoggdols
doymdstigmdols gm@gdiool dgudengdenmdbs  Lok-
Mg gdols hodme asbemsagdbol 30MmMbgddo o@-
Bodobol wogdols s Jobo 3GmJbodsgmdm@dolio
5005330300l gogemoliol.  bmenem, @glEogdsiE00l
sbdomgdom  sEagboygmo  sOFSTobol  owgdols
‘dgdmbgggsdo dgbodemgdgemos gdoggdol mogoo-
300390 dpamdogmdol dmeosbo  osmamagbs
> Jomo sdoaMgos boba®damogo @Amom.
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HaxynamBuian 3.K., Mreopumsuau C.A., Bap6axanze U./x., Canuxkuase T.B.

Tounucckutl eocyoapcmeeHHblll MEOUYUHCKUL YHUBEPCUNEN,
Tounucckutl eocyoapcmeenmviil yrugepcumem um. U. [ocasaxuweunu, I pysus

Ha coBpeMeHHOM 3Tare pa3BUTHS OPTOICIMYCCKOM
CTOMATOJIOTUM BOCCTaHOBIICHHE JEe(EKTOB 3yOHOro psija
CBSI3aHO C Pa3MeIeHNEeM B MIOJIOCTH PTa YY)KEPOHOTO Telia
— nportesa [2,5,13]. B pesynsrare B3auMoaeHCTBUS POTE3a
C TKaHSMH POTOBOM TOJIOCTH BO3MOXKHO (PU3HUYUECKOE II0-
BPEK/ICHUE CIIM3HCTON OOOJIOYKH, ACCTPYKIMS DIUTEIHS,
oOpazoBanue 538 U (HUOPO3HON COCAUHHUTEIBHON TKAHU
[7,11,14]. Ucnonb3yembie B ChEMHBIX MPOTE3aX OMOAKTUB-
Hble coenuHeHus (cMmona Polimethyl methacrylate) crioco6-
CTBYIOT MaccUBHOH rubenu ¢ubpodnactoB [3], pa3BuTHio
AVICPIrHYCCKUX, BOCHAIUTCIBHBIX WM TPABMATHICCKUX
MOBPEKICHHUHN, UTO SIBIISICTCS] IPHYMHON WHTCPBECHIIUU MH-
KPOOPraHM3MOB U CIIOCOOCTYCT HAPYIICHUI) UMMYHHOTO
U OKHUCIUTENBHOro Oanmanca B opranmme [10]. Beimens-
JIOKCHHOC BBI3BIBACT M3MCHCHHE META0O0JM3Ma, MHTCHCH-
(MKaLMIO OKUCIMTENIBHBIX MPOIIECCOB, Mponudepariyio
WM, B HEKOTOPBIX CIy4YasiX, aronTo3 KJICTOK, M3MCHCHHUS
mwiongusma JIHK [12], pazBuTre BocnaauTenbHbIX Mpoliec-
COB (CTOMATHT, THHTUBHUT), JCCTPYKIMIO TKAHK MapajoHTa
U OTMHPAHHC SMUTETHATIBHBIX 1 ME3CHXMMAJTbHBIX TKaHCH
poToBoii monoctH [9].

YcrpaHeHHE W TIPEAOTBPAINCHHE MOBPEIKIAFOIINX
BO3JICHCTBHI CTOMATOJIOTHYCCKUX MATCPHUAajOB Ha TKa-
HU POTOBOH MOJIOCTH SIBJSICTCS OJJHOM M3 3HAYMMBIX U 110
cell ZICHb HE PEHICHHBIX MPOOJIeM COBPEMCHHOHN CTOMa-
TOJOrMH. MHOTOYHCIICHHBIC HCCIICIOBAHUS TPOBOIATCS
B HAIPABJICHUM MMOMCKA HOBBIX HETPABMATHYCCKUX IPO-
TE3HBIX MaTCPUAJIOB.

Llenbro nccnenoBaHys SIBUIACh CPAaBHUTEIbHAS OIICH-
Ka BIIMSHUS TPOTE30B U3 Pa3IHyHbIX MaTepuaioB Prothyl
Hot, Vertex BasiQ 20 (marepuansl juis 3yOHOTO Ipote-
3MPOBaHUS M3 IUIACTMACCHI HA OCHOBE MOJUMETHIMETA-
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kpunara) u Perflex Flexi Nylon (marepuan mis 3y0HOTO
NPOTE3UPOBAHMS M3 ITACTHMYECKUX TEPMOIUTACTHYECKUX
MOJIMMEPHBIX MaTepHalIoB, MPOU3BOJHBIX TPOMNHICHA H
HEHJIOHA) HA UMMYHOJIOTHUECKHI U PelOKC-3aBUCUMBII
roMeocTa3 MOJIOCTH PTa.

Marepuana u metonbl. Habmonanucs 60 nanueHTos,
KOTOPBIM OBIJIM YCTaHOBIICHBI ChEMHBIE MPOTE3bI; MallU-
eHTBI ObLIM pa3zeneHbl Ha 3 rpynmsl: | rpynmna — 15 nanu-
€HTOB, KOTOPBIM ChEMHBIE TPOTE3bI N3rOTOBJICHBI Ha Oa3e
rutactmaccesl Prothyl Hot (monmmepusanust sToii miacr-
Macchl MPOUCXOUT T10 OOILICTIPUHITON METOJMKE: KIOBE-
Ty TIOMEHIAOT B Boy npu temieparype 60°C, nmoBoast
temreparypy 10 100°C npubnusurensHo 3a 30 MUHYT U
MO/IZICPIKUBAIOT ATy TeMIepatypy B TeueHue 30 munyT); 11
rpynmna - 15 nanmeHToB, KOTOPBIM ChbEMHBIE POTE3bI H3I0-
TOBJICHBI Ha 0a3e ractMacchl Vertex BasiQ 20 (ruractmac-
ca /i ObICTpO¥ monmmepu3anuu - 20 MUH B KUIISIIECH
Boze); Il rpynma - 15 manueHToB, KOTOPBIM ChEMHBIC
npore3sl u3rorosieHsl Ha 6aze Perflex Flexi Nylon (ana-
CTHYHBIA TEPMOIJIACTHYECKUH TOJMMEPHBI MarepHal,
W3TOTOBJICHHBIH JINTHEM TIOJ JaBJICHUEM: TeMIleparypa
260°C, Bpems 11 muH, naBnexue 9.5 6ap, BpeMs OXJIax-
JIeHUs 1oj1 JiaBiieHneM - 5 muH). KoHTponbHas rpymmna
cocrosuta 3 15 100pOBOJIBIIEB C PAKTUYECKU 30POBOM
MOJIOCTBIO PTa, KOTOPBIE HE YIIOTPEOISITH ITPOTE30B.

Cimony coOHMpany B CTEKISTHHYIO IIPOOUPKY 0e3 prme-
HEHHMS CTUMYJISITOPA, HAaTOIIAK, JI0 YCTAHOBIICHHS [IPOTE3a 1
cryctst 3 nHst ¥ 1 Mecsii mociie ycraHosienus rnporesa. Co-
nepxanue Oenka P-53 B citoHe onpenersiin mocpencTBoM
UMMYHO(DEPMEHTHOH TECT-CUCTEMBI PEakTHBOM ,,Cusabio.
Conepxanue 1utokuaoB [L-10, IL-10 B ciroHe onpeaersiuiu
MOCPEICTBOM HMMYHO(EPMEHTHOTO METOIA.
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C 1enblo yCTaHOBJICHHSI COCTOSIHHS pellOKC-0aiaHca B
CJIIOHE MMAIMEHTOB ONPEACISIN COACPIKAHUE JIUMONEPOK-
cuapagukanoB (LOOY), akTMBHOCTh aHTHOKCHIAHTHBIX
(dbepMeHTOB Katanasel U cynepokcuaaucmyTassl (CO/).
Conepxxanne LOO' B citoHe onpeesnsiiia METOAO0M dJIeK-
TPOHHOTO MapamaruHuTHoro pe3onanca (JI1P) ¢ ucnomns-
30BaHUEM CHHH-METKH o-peHm-TepTOyTHiaHuTpoH (PBN)
(SIGMA) B no3e 50 MM Ha 0,5 M1 KpoBU. AKTUBHOCTH
AHTHOKCHJAHTHBIX (epMeHTOB (Karanaza u COJl) omnpe-
JICTISUTH 110 CTaHJaPTHOM METOIMKE METOJIOM CHEKTPOQO-
TomeTpuu [15,16].

Craructuueckas 00pabOTKa TONYYCHHBIX pPe3yibTa-
TOB ITPOBE/ICHA C UCIIOJIBE30BaHUEM ITPOTPAMMHOI0 TTaKeTa
SPSS v10.0.

PesyabraTbl m ux odcy:xkaenue. C LENbIO OLEHKH
HWHTCHCUBHOCTHU arionTo3a B TKaHAX IMOJIOCTU pTa Mmamu-
€HTOB, WCIIOJB3YIONIMX ChEMHBIE MNPOTE3bl, H3yd4aloCh
coziep)KaHue NpoarnonTo3Horo oenka P-53 B citoHe nanu-
eHToB. B Tabnuie 1 npuBeaeHbl JaHHBIE O COEPKAHUH
Ocnka P-53 B clrOHE MAIMEHTOB HA PAa3HBIX CPOKAX MOCIIC
YCTAHOBJICHHS CbEMHBIX IIPOTE30B.

JlanHble, MPUBEICHHBIC B TAONHIIC, MMOKA3BIBAIOT, YTO
B CJIIOHE NAIMEHTOB, HYXKIAIOIMXCS B MPOTE3UPOBAHHH,
coneprkanue Oenka P-53 B 4,8 pa3 mpessliaet ero cojep-
JKaHWe B CIIOHE 37I0pOBBIX TarmenToB. Ha 3 neHp mocne
YCTaHOBJICHHUS] CbEMHOTO IPOTEe3a, M3TOTOBJIEHHOIO Ha Oaze
mmactmacesl Prothyl Hot, coneprxanue Oenka P-53 B cirone
yBenuunBaeTcs Ha 88%, a CIyCTS Mecsl] YMEHbIIIaeTcs U
cocTtanisieT 60% OT UCXOHOTO 3HaYCHUS, B 2,88 pa3 NpeBbI-
11ast KOHTPOJIBHOE 3HaYeHHe. B cIroHe MaleHToB, KOTOPhIM
YCTaHOBJICHbI ChbeMHBIe TPOTE3bl, U3TOTOBJICHHBIE Ha 0ase
iactMacesl Vertex BasiQ20, Ha 3 1eHb TOCie yCTaHOBIIe-
Hus coneprkanue Oerka P-53 Bospacraer Ha 102% B cpaBHe-
HHH C UCXOOHBIMU 3HAYCHUAMU, a MECAIL CITYyCTsA YMCHbIIA-
eTcs U cocTaBisieT 72% OT UCXOMHOro 3HaueHus, B 3,4 paza
HpeBbIIas KOHTPOJILHOE 3HAYCHHE.

Yy ManreHTOB CO CbEMHBIMHU IPOTE3aMU, U3TOTOBJICHHbBI-
mu Ha 0ase Perflex Flexi Nylon, Ha 3 aeHb nocie ycTaHOB-
JICHUsI TIpoTe3a coneprkanue Oenka P-53 va 53% Bo3pacraer
B CpaBHCHUU C UCXOOHBIM 3HAYCHUEM, a MCCAL] CITYCTA 3TOT
mapamMeTp yMEHbIIaeTcs U cocTaBisieT 54% OT HCXOIHOTO
3Ha4eHUs, B 2,5 pa3 MpeBbIlIasi KOHTPOJIBHOE 3HAYCHHE.

Kak u3BecTHO, akTUBHOCTH Ocnka P-53 perymupyer-
sl Ha IOCTTPAHCIIIMOHHOM ypoBHE. Ilon Bo3aelictBueM

cTpeccopHbiX (hakTopoB Oenok P-53 HakamiuBaercs B
SIIpe KIJICTOK U, MOCPEACTBOM CBSI3BIBAHUS CO CIICIH(H-
yeckumu yuyactkamu JIHK, perynupyer Tpanckpumimio
I'C€HOB, YYaCTBYIOIIHX B PEryJIAlUN KJIECTOYHOI'O IUKJIA U
HHTEHCUBHOCTH arnonrto3a (tukiuH G, p21/Waf-1, 14-3-
3-0, bax). AxtuBanus Oenka P-53 MoxkeT BbI3BaTh OJIOKH-
poBanue kietoynoro mukia B G1 dase [6,8], akruBanuto
kierouHoit JIHK-penapanioHHO#H cHCTeMBI WM XKe pery-
jsnuro anonrosa [1,4]. B nanHOM HccnenoBaHuM cofepika-
Hue Oenka P-53 B cioHE MCHONMB30BAHO B KAaueCTBE MOKa-
3are’ist, OTPaXKAIOIETO MHTEHCUBHOCTD arloITo3a B MOJIOCTH
pra nanueHToB. M3 pe3ynibTaToB UCCIeI0BaHUSI CIIEYET, YTO
B CJIIOHE MAIMEHTOB, HYXIAIOIMXCS B MPOTE3UPOBAHKH,
yBEJIMYMBAETCs cofepxkanne Oenka P-53, uto cBupjerens-
CTByeT 00 MHTEHCH(HKALMN ACCTPYKTUBHBIX IPOLIECCOB
aronTo3a B MOJIOCTU pTa. 3 JHs CIIYCTsI T0Cje YCTaHOBJIe-
HHUA MPOTE30B MHTCHCHUBHOCTL ACCTPYKTHUBHBLIX ITPOLECCOB
W afonTro3a B MOJOCTH pTa pe3ko Bo3pactaeT (Ha 53%),
4TO, 110 BCEH BEPOSITHOCTH, OOYCIIOBICHO TTOBPEKIAIOIINM
3((HEeKTOM BHECECHHOIO B MOJIOCTh PTa UyXKEPOJHOTO TEJia
(mpote3). OnHaxko, crycTst 1 MecsI mocne NpoTe3npOBaHUST
MHTEHCUBHOCTh aIloNTO3a 3HAYMTEIBHO MOHWKACTCS JI0
YPOBHSI, COCTaBISIIONIETO 54-72% OT MCXOAHBIX 3HAUCHUH.
Heo0xoauMo OTMETHUTh, YTO MUHUMAIBHBIA MOBPEKIAI0-
mmid 3(eKT BBISBICH B Cllydae UCIOIb30BaHUs MPOTE30B,
n3rotoBieHHbIX Ha ocHoBe Perflex Flexi Nylon.

B Tabnuie 2 npuBeAeHBI JaHHBIC O COJACPKAHUU IU-
toknHOB (IL-1pB, IL-10) B ciroHe MalMeHTOB uepe3 pas-
HBIE CPOKH MOCJIE YCTaHOBJIEHHs mnpore30B. CorliacHo
JaHHbIM, IIPUBCACHHBIM B Ta6J'II/ILle, B CJIFOHC ITAIIMCHTOB,
HYXJAIOLIMXCsl B MPOTE3UPOBAHKHU, TOKA3aTel CoJep-
JKaHUs OUTOKHMHOB HE OTIIMYANOTCA OT TAKOBBIX Yy JIMII,
HE HYXJAIOIMXcad B mporesupoBaHud. Ha 3 neHs mo-
Clie YCT@HOBJICHHS ChEMHOTO IMPOTEe3a, M3rOTOBJICHHOIO
Ha 0Oaze tuactmaccel Prothyl Hot, conepxanne IL-1B B
CITIOHE yBEeTUYMIOCh Ha 31% B CpaBHEHUHU C MCXOTHBIMU
3Ha4YCHUAMM, OCTaBassCb Ha 3TOM YPOBHC B TCUCHUEC I10-
caenyromiero 1 mecsma; conepxanue IL-10 B crone Ha 3
JIeHb TI0CJIe MPOTe3UPOBAHUS YMEHbIINUIOCh Ha 18%, a 1
MecHI] cITycTs - emme Ha 9%.

B cnrone NMauEeHTOB, KOTOPBIM YCTaHOBUJIU CbEMHBIC
MpOTE3bl, W3rOTOBJCHHBIE Ha 0a3e IutacTMacchl Vertex
BasiQ 20 na 3 geHb nocie npoTe3upoBaHus COIEpPIKaHUE
IL-1B B citone yBennuminoch Ha 37%, ocTaBasch Ha 3TOM

Tabnuya 1. Cooeporcanue benka P-53 6 citone nayuenmos, ucnoib3ylouux cbeMusle npomesol,

uzeomosiennvle Ha baze PAaA3IUYHbLX Mamepuanoe

Jlo ucnoab30BaHus 3 AHA cmycTs nocie 1 Mmecsn cnycTs nocJjie
I'pynnsl npore3a YCTaHOBJICHHUS IPOTe3a YCTaHOBJICHHS NPOTe3a
(Mm/Mr) (MM/Mr) (MM/mr)
KouTpons 2,50+0,7
I 12,0£2,6 22,6+2,5% 7,242, 7*
II 11,8+£2,8 23,9+2,3%* 8,542,2%*
III 11,9£2,6 18,3+2,0* 6,442,0%*

*- cmamucmuyecku 000”’106€pr1€ U3MEHEHUA 6 CPABHEHUU C KOHMPOJIbHbIMU 3HAYECHUAMU
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YPOBHE B TEYCHHUE TIOCIIEAYIOLIEro Mecsia HaOIOeHNSI.
Conepxkanue IL-10 3 gHs cmycTs mocie yCTaHOBIEHUS
MIpOTEe3a YMEHBUIMIIOCH Ha 24%, MpoaoKas yMEHbIIATh-
cs enie Ha 10% B TedueHue nocneayromero 1 mecsua.

Yy NMaouEeHTOB CO CbEMHBIMU NIPOTE3aMHU, U3TOTOBJICH-
HbeiMu Ha 0a3e Perflex Flexi Nylon Ha 3 nenb mocie ycra-
HOBJICHUsI TIPOTE30B copepkanue 1L-13 yBemuuunoch B
CpaBHEHUH C UCXOAHBIM 3HaueHueM Ha 10%, ocTaBasch
Ha 3TOM ypOBHE B TedeHHe mociuenyrouiero mecsma. Co-
nepxkanue [L-10 B ciroHe crycts 3 AHS MOCHE YCTaHOB-

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

JIeHHs TpoTe3a yMeHbImiIock Ha 20% U ocTaBajioch Ha
9TOM YpPOBHE B TEUEHHE MOCIIEAYIOIET0 MECsILa.

Taxum oOpasoMm, cliemyeT 3aKII0UUTh, YTO BO BpeMs Uc-
HOJIB30BaHUs ChbEMHOIO NIPOTE3a B CIIIOHE MAIUCHTOB YBe-
JIMYUBACTCS COZICP)KaHUE IMPO— W AHTHBOCHAIUTEIBHBIX
IUTOKHMHOB, YTO OTYACTH YKa3bIBACT HA PA3BUTUEC BOCTIAJIN-
TEJIbHBIX MPOLIECCOB B MOJIIOCTH pTa. [Ipn aTOM HEoOX0MMO
OTMETUTH, YTO HAMMCHBIINE HAPYIICHUA 6ancha IUTOKH-
HOB B IIOJIOCTU PTa BBIABJICHBI ITPHU UCIIOJIB30BAHUUN ITPOTC-
30B, U3rOTOBJIICHHBIX Ha 0aze Perflex Flexi Nylon.

Tabnuya 2. Cooepoicanue yumoxunos 6 ciione (IL-1f, IL-10) nayuenmos, ucnonv3yiouux cCoemHble npomesul,
uU320mosnennble Ha 6aze Pa3nuUHbIX MAMePUaios

1 mMecsii cnycTs mocJjie
I'pynnsr HuToxkunbI Mlo ncnoan3oBanus 3 st crryers mocae YCTAHOBJICHHUS NIPOTE3a
npore3a (MM/MI) | yCTAaHOBJIEHHUS mpoTe3a (MM/Mr) (MM/mr)
IL-1B 20,0+2,8
KonTpons L-10 25,14£3,6
IL-1p/IL-10 0,8
IL-1B 21,542,1 28,343,3* 26,5+3,0%
I IL-10 26,042,6 21,242,1* 18,5+2,8%*
IL-1p/IL-10 0,8 1,5 1,3
IL-1B 21,542,1 29,5+3,0%* 27,6+3,0*
11 IL-10 26,2428 20,042,0* 17,242,7*
IL-1B/IL-10 0,8 1,5 1,6
IL-1B 21,442,2 23,543,0* 23,8+3,1*
I IL-10 26,0+2,6 21,842,7* 20,942,6*
IL-1B/IL-10 0,8 1,2 1,1

*- cmamucmuyecku docmoeeprle U3SMEHEHUA 6 CPABHEHUU C KOHMPOJIbHbIMU SHAYEHUAMU

Tabnuya 3. Codeporcarue 1unonepokcuoos u akmusHocms kamanasol u CO/ 6 cirone nayuenmos,
UCNONL3YIOWUX ChbeMHbLe NPOME3bl, U32OMOBIEHHbLE HA DA3e PA3TUYHBIX MAMEPUATO8

3 aHA cIycTH nocJje 1 mMecsi cnycTs mocJie
I'pynnst Ao uenoan3osanus YCTAHOBJIEHMS NIPOTE3a YCTAHOBJIEHUSI IPOTe3a
npore3a (MM/Mr) (MM/mr) (Mm/mr)
Karanaza 12,8+1,8
KouTpois con 47,1+£3.9
LOO -
Karamaza 13,0£2,1 17,943,3 16,5+3,1
I coL 46,0+2,9 58,5+3,7* 51,2421
LOO - 1,9+0,2 1,2+0,2
Karanaza 13,0+£2,0 18,943,2 16,9+3,1
II coJ 46,0+2,2 56,2+3,7* 51,2+2,1
LOO - 1,2+0,2 1,0+0,2
Karamaza 13,1+£2,0 15,1£3,2 13,3+£3,1
I coJ 46,3+2,2 49,2434 48,2+2.8
LOO - 1,0+0,2 1,0+0,6

*- cmamucmuyecku OOCWlO@eprle U3SMEHEHUA 6 CPDABHEHUU C KORMPOJIbHbIMU 3HAYEHUAMU
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Ha ocHoBaHuM aHanm3a pe3ysbTaTOB HCCIIEIOBAHUS
CllelyeT, uTo Ha ()OHE NMPOTE3UPOBAHUS B CIIIOHE H3Me-
HACTCA COACPKAHUE MPO- U aHTUBOCHAJIUTCIIBHBIX IU-
TOKHHOB, IIPHU 3TOM CaMbI€ HE3HAYUTCIIbHBIC HAPYIICHUA
UTOKMHHOTO OajaHca HaOIOIaroTs IPU KCIIOIb30BaHUH
NpoTe30B, M3roTOBIEHHBIX Ha 0a3e Perflex Flexi Nylon.

B tabmune 3 npuBeneHs! JaHHBIE O COCPyKaHUM JIUIIO-
MEPOKCHUJIOB U aKTUBHOCTU aHTHOKCUIAHTHBIX q)epMeHTOB
(xaranaza, CO/]) B croHe MalMeHTOB Ha pa3HbIe CPOKH MO-
CJIE YCTaHOBJICHHSI [IPOTE30B.

J %3 JaHHBbIX Ta6J'II/IHI)I SABCTBYCT, YTO B CJIFOHC MAIIUCHTOB,
HY’)KJIQIOIIUXCSl B TPOTE3UPOBAHHH, COACPIKAHHUE JIUIIOIE-
POKCHUAOB W aKTUBHOCTb aHTHOKCHUAAHTHBIX (I)CpMeHTOB B
CIIFOHE HE OTJIMYACTCSl OT COACPIKAHUSI OCIIECAHHUX B CIIIOHE
JIUII, HE HY)KJAIOIUXCs B TpoTe3npoBannu. Ha 3 nens mo-
CJIE YCTaHOBJICHHSI ChEMHOTIO [POTE3a, M3TOTOBICHHOIO Ha
6aze mmactmaccesl Prothyl Hot, aktuBHOCTB Karanasbl yBe-
nuniack Ha 38%, OCTaBasCh Ha 3TOM YpOBHE B TEUEHHE
nocieaytomero 1 mecsia Habmonenusi; aktuBHOCTh COJJ
Ha 3 JIeHb HaOMIoIeH!sl yBeUUmiIach Ha 27%, a OlIiH MecsIIl
CITyCTsI yMeHbIIMIach Ha 13%.

B crnrone NMangueHTOB, KOTOPBIM YCTAHOBUJIU CbEMHBIC
NpoTe3bl, W3rOTOBJICHHBIC Ha 0a3e ruiacTMacchl Vertex
BasiQ 20, Ha 3 nenb HaOMIOAEHHUS aKTUBHOCTH KaTalas3hbl B
CIIIOHE yBeIHumIack Ha 45%, ocTaBasich Ha 3TOM YpPOBHE
B TE€UEHHE TOCIEAYIOLIEro Mecsiia HaOIO/ICHNS; aKTUB-
HocTh COJl 3 nHA crycTd Mocie YCTaHOBIEHHUS MpoTe3a
yBenuuniach Ha 22%, a K KOHILy IEPBOTo Mecsiia Ha0IIto-
JIeHUs] yMeHbImach Ha 9%.

Yy MafguEeHTOB CO CbEMHBIMU MTPOTE3aMU, U3TOTOBJICH-
HeIMU Ha Oa3e Perflex Flexi Nylon, Ha 3 nenp HaGmrone-
HUSl aKTUBHOCTD KaTajas3bl B CIIOHE yBenuumiach Ha 16%
B CpaBHCHHWU C HCXOJHBIMHU 3HAUYCHUSAMU U B TCUCHHUC
MOCIIEAYIONIEro Mecsla HaOIIACHHsS yMEHbIIUIAch Ha
11%; axtuBHOCTh CO/] Ha 3 AeHb MOCHE MPOTEe3UpOBa-
HUSl yBennuuiIach Ha 6%, ocTaBasch Ha 3TOM ypOBHE B
TEYeHHUE MOCIEAYIOIIEro Mecsia HaOIoIeHNSI.

Takum 00pa3oM, BBISIBICHO, YTO Ha (OHE MPOTE3H-
pOBaHUS B CIIIOHE MAllMEHTOB CIYCTS 3 AHSA HapyllaeT-
cs OayaHc MEXIy NMpo- U aHTHOKCUIAHTHOW CHCTEMaMH,
YTO MPOABIACTCA B YBCJIMUCHUHU aKTUBHOCTHU KaTaJla3bl U
CO/I n nosienernu LOO . CrrycTst o1uH Mecs1l ocie uc-
IMOJIb30BaHUA TMPOTEC30B AKTUBHOCTH AHTHOKCHUJIAHTHBIX
(epMEHTOB YMCHBIIACTCS JO KOHTPOJIBHBIX 3HAYCHUH,
xota coxep:xkanue LOO- ocraercs moBsleHHBIM. Ciie-
AYE€T OTMETUTh, YTO HAMMCHBIINEC N3MCHCHUS BBISIBJICHBI
IPU KCIOJIB30BaHUM MTPOTE30B, N3rOTOBJICHHBIX Ha 0a3e
Perflex Flexi Nylon.

Ha ocHoBaHuM aHanm3a pe3ysbTaTOB HCCIIEIOBAHUS
ClIe/lyeT 3aKJIIOUHTh, YTO JE(EKThl, CBSI3aHHBIC C HEMIO-
CTaTKOM 3y60B, XOTS U HE BJIIMAKOT Ha HMMyHHbIﬁ U OKHC-
JIUTENBHBIN 0ajaHc POTOBOM MOJOCTH, CIOCOOCTBYIOT
Pa3BUTHUIO JECTPYKTHUBHBIX W3MEHEHUM MSTKUX TKaHEH
IMOJIOCTH PTa, YTO MPOABIACTCA B YBECIMYCHHUU COACPIKA-
HHS TpoarnonTo3Horo Oenka P-53 B ciroHe maiueHTOB.
Hcnonp3oBanne ChEMHBIX MMPOTC30B CHUXKACT HHTCH-
CHBHOCTB aIlornTo3a TKaHeW IOJIOCTH PTa, OJHAKO CIIO-
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COOCTBYET Pa3BUTHIO BOCHAIUTEIBHOW PEaKiiy, Xapak-
TEPHOM AJI MPOTE3UPOBAHUS (B TECUCHUE MEPBHIX JHEIN),
MHTEHCHBHOCTh KOTOPOM MOCTENIEHHO YMEHBLIACTCS U K
KOHILy TIEPBOTO Mecsilia HaOIIOACHUs MOYTH TOJHOCTHIO
HCYE3aeT, MPOSBIISISICH HOpMAJIU3alMel moka3aTeyne um-
MYHHOT0 0ajaHca U CUCTEMbl aHTHOKCHUAAHTHOW 3aIlUThI
CIIOHBI. MHUHUMaNbHBIE TpaBMaTHdeckue 3(PQGeKThl BbI-
SIBJICHBI IIPU UCIIOJIB30BAHUHU IPOTE30B, U3TOTOBICHHBIX
Ha Oaze Perflex Flexi Nylon.
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SUMMARY

A COMPARATIVE EVALUATION OF THE EF-
FECT OF DENTURES FROM VARIOUS MATERI-
ALS ON THE ORAL CAVITY’S IMMUNOLOGI-
CAL AND REDOX-DEPENDENT HOMEOSTASIS

Nakudashvili Z., Mgebrishvili I., Barbakadze 1.,
Sanikidze T.

Thilisi State Medical University, I. Javakhishvili Tbilisi
State University, Georgia

The purpose of our study was a comparative analysis of
the effect of dentures from various materials on the immuno-
logical and redox-dependent homeostasis of the oral cavity.

We studied 60 patients with removable dentures made
based on plastics Prothyl Hot, Vertex BasiQ 20 (differ-
ing by polymerization regime) and elastic thermoplastic
polymer Perflex Flexi Nylon. The control group consisted
of 15 volunteers with a practically healthy oral cavity,
who did not use dentures. Saliva collected on an empty
stomach in a glass tube without the use of a stimulator
before the establishment of a denture and 3 days and 1
month after. The content of the protein P-53 in saliva de-
termined by immunoenzymatic assay with use of “Cusa-
bio” reagent. The cytokines (IL1p, IL10) content in saliva
was determined immunoenzymatic assay. To determine
the redox balance in the saliva of patients, the lipoper-
oxydradicals content (LOO.) content (by EPR method,
using the spin-labeled o-phenyl-tertbutylnitron (PBN)
(SIGMA)) and the activity of antioxidant enzymes (cata-
lase and SOD) (by spectrophotometry) studied. Statistical
processing of the results was carried out using the soft-
ware package SPSS (version 10.0).

Results of analysis show that defects associated with a
lack of teeth do not affect the immune and oxidative bal-
ance of the oral cavity, but contribute to the development
of destructive changes in the oral cavity’s soft tissues,
which manifested by an increase in the content of the pro-
apoptotic protein P-53 in the saliva. After establishment
of a denture, the intensity of apoptosis in the oral cav-
ity tissues reduced. Establishment of a denture induced
development of an inflammatory reaction during the first
days, the intensity of which gradually decreased and com-
pletely disappeared at the end of the first month of the
observation (manifested by the normalization of the pa-
rameters of the immune balance and antioxidant system).
Minimal traumatic effects observed during establishment
of a denture made based on Perflex Flexi Nylon.

Keywords: removable dentures, impact on immune and
oxidative balance, soft tissues, oral cavity.
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PE3IOME

CPABHUTEJIbHASI OLEHKA BJIMAHUS 3Yb-
HBIX IMPOTE30B U3 PA3JIMYHBIX MATEPHA-
JJOB HA UMMYHOJIOTUYECKHAN U PEJOKC-
3ABHCHUMBI TOMEOCTA3 ITOJIOCTH PTA

Haxynamsuian 3.K., Mredopumsuau C.A.,
Bapo6akanze U. k., Canukunse T.B.

Tounucckuu 2ocyoapcmeenmblil MeOUYUHCKUL YHUBEPCU-
mem, Tounucckuii 20cy0apCmeeHHblil YHugepcumem um.
H. [Dicasaxuweunu, 1 pysus

Lenbro nccnenoBaHys SIBUIACh CPaBHUTEIbHAS OLCH-
Ka BJIMSTHUS TIPOTE30B U3 PA3INYHBIX MAaTEPUAJIOB HA MM-
MYHOJIOTUYECKUH U PENOKC-3aBUCUMBII FOMEOCTA3 M10JI0-
CTH pTa.

Habmonammcs 60 manmeHToB, KOTOPBIM yCTAHOBIICHBI
ChEMHbIE MPOTE3bl, M3TOTOBICHHbIE Ha 0a3e IuTacTMacc
Prothyl Hot, Vertex BasiQ 20 (pazinyarommxcsi pexkumMom
TONMMEPU3aii) U Ha 0a3e SacTHIHOTO TepPMOILIACTHYe-
ckoro rosmmepa Perflex Flexi Nylon. Konrponsras rpyma
cocTtosma m3 15 mOOpOBOMBIEB C MPAKTUIECKH 3TOPOBOI
TIOJIOCTBIO PTa, KOTOPBIE HE YIMOTPeOsumi mpoTe3oB. Ciiro-
Hy COOMpaJTi B CTEKITHHYTO MTPOOHPKY Oe3 MCTIOIb30BaHHs
CTUMYJIISITOpA, HATOIIAK, 10 YCTAHOBJICHUS IPOTE3a, CITyCTS
3 nmHs, a 3aTeM | MecsII CIyCTsl MOCie YCTaHOBJICHUS TPO-
te3a. Comeprkanue Oemka P-53 B ciroHe ompenersuid 1mo-
CPEICTBOM NMMYHO(EPMEHTHON TECT-CHCTEMbI PEaKTHBOM
,,Cusabio*. Conepxanne rutokuaoB 1L-1, IL-10 B cirone
OIIPEeNEeIISUTH TTOCPEICTBOM HMMyHO(epMeHTHOTO MeTona.C
LIETbI0 YCTAHOBJICHHS COCTOSIHHS PeIOKC-OaaHca B CIIFOHE
TIALEHTOB ONPEAEIIIA COACPKAHNE JIMOEPOKCH IPa,IH-
KaJIOB METOZIOM 3JIEKTPOHHOTO ITapaMarHUTHOTO PE30HAHCA
¢ wucronb3oBaaneM crmH-MeTkn PBN (SIGMA), akTuB-
HOCTh AHTHOKCHIAHTHBIX (epMeHToB (karamaza u COJI)
METOZIOM CIIEKTPO(OTOMETPHH.

Ha ocHoBaHumM aHamm3a pe3yibTaTOB HCCIIETOBAHUS
CJIelyeT 3aKIIOYNTh, YTO JE(EKTHI, CBI3aHHBIE C HEMIO-
CTaTKOM 3yOOB, XOTSI U HE BIMSIOT HA UMMYHHBIH M OKHC-
JUTEIBHBIA OajlaHC POTOBOHM IOJIOCTH, CHOCOOCTBYIOT
Pa3BUTHIO JECTPYKTHUBHBIX M3MEHEHMI MSTKUX TKaHEH
MIOJIOCTH PTa, YTO MPOSBIAETCS B YBEIMUCHUH COIEpPIKa-
HUS TIPOANoONTO3HOTo Oenka P-53 B ciroHe mammeHTOB.
Vcions30BaHNEe CHEMHBIX IPOTE30B CIIOCOOCTBYET CHH-
JKEHUIO MHTEHCHBHOCTH aIrloNTo3a TKAHEH MOJIOCTH PTa,
OIHAKO CIIOCOOCTBYET Pa3BUTHIO BOCTIAINUTEIHHON peak-
LIUH, XapaKTePHOH IS IPOTE3UPOBAHNS (B TEUCHHUE IEp-
BBIX JJHEH ), HHTEHCHBHOCTBH KOTOPOH IOCTEIIEHHO YMEHbB-
IIaeTcsl U K KOHILy HEPBOr0 Mecsna HAOIIOACHUS OYTH
MIOJTHOCTBIO MICUE3aET, YTO MPOSABIAETCS B HOPMAU3alnu
MoKazaTenell IMMYHHOTO OajlaHCca M CHCTEMbI aHTHOKCH-
JAHTHOM 3alInTHl CIIOHBL. MUHHMMalbHBIE TpaBMaTHYe-
ckue 3(h(heKTHI BBISBIEHBI ITPU UCIIOJIb30BAaHUN ITPOTE30B,
n3roToBIeHHBIX Ha 0aze Perflex Flexi Nylon.
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TACTICS OF THE TREATMENT OF TEETH TRANSPOSITION (CASE REPORTYS)

Flis P., Filonenko V., Doroshenko N.

0.0. Bogomolets National Medical University, Kiev, Ukraine

Teeth transposition is a rather rare anomaly of the dento-
gnathic apparatus, the prevalence of which, according to the
literature, is about 0.2-0.08% [2,3,5,13,14,20,22].

Teeth transposition is the reciprocal exchange of teeth
position in the dental arch. There is a complete transposition,
which is a complete body displacement of two teeth, and in-
complete one — the crowns of the teeth are replaced, but the
roots remain their physiological position [1,2,8,9,15,19].

Most often the upper canines are involved in the trans-
position process in combination with the first premolars.
Sometimes lateral incisors may be involved. One-sided
transpositions is more frequent, especially on the left side,
which are observed predominantly [1,3,5,8,11,16-18].

The causes of this phenomenon have not been studied
sufficiently. Etiological factors are indicated: hereditary
factor, transposition of the germs during dentinogenesis,
movement of the teeth during eruption, ankylosis of tem-
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porary teeth, trauma. Often, the germs of the teeth are dis-
placed as a result of insufficient space or due to provoca-
tive factors (extra teeth, odontogenic neoplasms etc.). The
anomaly is mostly caused by the irregular position of the
germs [5,6,8,9,13,14].

According to the WHO classification, transposition is
mentioned in the section “Teeth position anomalies”. But
according to the clinical and morphological anomalies
classification of D. Kalvelis, transposition refers to the
dental arch anomalies, but it is often combined with mal-
occlusion. Transposed tooth can be placed outside the dental
arch, sometimes it is rotated on the axis [1,8,9]. S. Peck and L.
Peck classify the transposition as follows: the maxilla canine -
the first premolar, the maxilla canine — the lateral incisor, the
maxilla canine - the first molar, the lateral incisor - the central
incisor, the maxilla canine — the central incisor, the mandible
canine - the lateral incisor [17].
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Diagnosis is based on the oral cavity examination, the
jaw models study, and also radiographically, quite often
by accident. The use of 3D computer tomography allows
one to study in details the mutual position of the teeth, to
determine their roots size and the alveolar process thick-
ness in the area of these teeth [1,2,4].

Complete correction of the teeth position is optimal in
the transposition treatment from the function and aesthet-
ics point of view, but in most cases, the placement of these
teeth in their physiological position is impossible or inap-
propriate, as it can cause damage of periodontal tissues,
loss of bone tissue from the vestibular side of the alveolar
process. After the completion of orthodontic treatment in
order to restore function and aesthetics, it is recommend-
ed restorative or prosthetic correction of the teeth shape if
it’s necessary [7,10,12,15,20,21].

Thus, the transposition of teeth is a rather rare and not
fully studied medical phenomenon. The probability of meet-
ing in a clinic a patient with teeth transposition is quite small.
Knowledge about the anomaly is of great practical impor-
tance, which has predetermined the purpose of this work.

Aim - to define and argue the tactics of the orthodon-
tist in the treatment of patients with teeth transposition.

Material and methods. At the department of Ortho-
dontics and Prosthodontics Propedeutics of the O.0O. Bo-
gomolets National Medical University the treatment of
patients with teeth transposition have been performed.

The algorithm of their supervision consisted of several
blocks: the establishment of etiological factors, clinical
and additional methods of examination, the preparation
of the plan and treatment tactics, the stages of the active
period of treatment and the patients management in the
retention period.

Additional methods of examination were used: ortho-
pantomography, 3D computer tomography, photometry.
Also anthropometric measurements of the upper and low-
er jaw models by Nance in combination with the Huck-
aba’s method were used to determine the dental arches
morphological deviations.

Results and their discussion. For a clinical demon-
stration of orthodontic treatment, an supervision algorithm

~ lc

Fig. la, 1b, Ic, 1d. Picture of patient S. before treatment
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of two patients with teeth transposition were described.

During the clinical examination, we tried to find out
the etiological factors, whether this pathology was inher-
ited, the presence of injuries in the childhood and the local
factors that could cause this pathology. Presented in the
work patients did not have any causative factors.

During the objective examination, the profile of the
face, the severity of the mental and nasolabial folds, asym-
metry of the left and right face halves were studied. Dur-
ing the patient’s oral cavity examination, the placement of
tongue and lips frenulums was assessed, the configuration
of the palate, the individual teeth position and the dental
arches shape, the occlusion, the swallowing type, the den-
tal formula were recorded.

The treatment method choice depended on: the local-
ization and type of transposition (full or partial), the pa-
tient age, the periodontal tissue condition, the teeth and
their roots size, the teeth displacement degree and the
roots inclination, the type of occlusion, the bone thickness
in the region of alveolar process, the level of cooperation
between the patient and the doctor.

In the presented patients, the tactic of setting that
teeth, which changed their place, in the dental arch in
their transposed position was chosen, since after the di-
agnosis we found out that there was a significant risk of
these teeth loss while attempting to set them in a correct
position through a thin bone wall of the alveolar process
on the vestibular side. In addition, there was a complete
transposition, including displacement of teeth apex.

Treatment was performed by non-removable orth-
odontic equipment - braces. The term of treatment was
about one and a half years. After the end of the active
treatment, the non-removable retainers were fixed.

Case 1. A patient S. 14 years old (Fig. 1a, 1b, lc, 1d),
came to the department of Orthodontics and Prosthodon-
tics Propedeutics of the O.0. Bogomolets National Medi-
cal University with the aesthetic complains related to the
teeth crowding and delayed non-symmetrical temporary
teeth changing on the left side. Patient had no orthodon-
tic treatment before and his parents didn’t have any orth-
odontic pathology.
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Objective investigation: slightly convex profile, sym-
metrical proportional face, mental and nasolabial folders are
slightly expressed. Labial and lingual frenulums are normal.
Dental formula: maxilla - 17, 16, 15, 14, 13, 12, 11, 21, 22,
63, 24, 65, 26, 27, mandible - 47, 46, 45, 44, 43, 42, 41, 31,
32,33, 34,75, 36, 37. Class I lateral teeth correlation, normal
overbite and overjet. Dental arches were narrowed with mild
crowding in the frontal region of both jaws; 43, 33 teeth rota-
tion, 13 had vestibular position. On the orthopantomography
(OPG) the germ of 23 tooth was under the 65 tooth between
the roots of 24 and germ of 25. Position of the germ of 35
tooth was normal. To have detailed picture of roots and germ
placement, 3D computer tomography was performed (Fig. 2a,
2b, 2¢, 2d, 2e). It results showed that apexes of the roots were
displaced, as well as the crowns of mentioned teeth. Also an-
thropometrical investigation by Nance combined with Hucka-
bas” method on diagnostic models revealed shortening of maxil-
lary dental arch by 12,7 mm and mandible by 8,9 mm.

Final diagnosis: Class I, maxillary dental arch shorten-
ing by 12,7 mm and mandible dental arch shortening by 8,9
mm, complete 23 and 24 teeth transposition, crowding in the
frontal region of both jaws, 43, 33 teeth rotation, vestibular
position of 13 tooth, eruption time delay of 23 and 35 teeth.

Treatment plans were based on the results of orthop-
antomography (Fig. 3), photometry, 3D computer tomog-
raphy and model analysis studies. Facial appearance was
satisfactory, therefore, extraction treatment was contrain-
dicated. 63, 65, 75 teeth were extracted only.

A treatment plan involved the alignment of the teeth
in their transposed positions with the non-removable
orthodontic appliances — braces for upper and lower
jaws. Also composite crown esthetic restoration for ca-
nine and premolars were offered but was declined by
the patient. The duration of the active treatment period
was 14 months.
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Fig. 3. Orthopdntomogmphy of patient S. in the treat-
ment process

For the assessment of space lack in dental arch, anthro-
pometric measurements of the dental arch by Nance in com-
bination with the Huckabas’ method were performed (Table
1, Fig. 4). The mesiodistal crown sizes sum of 12 teeth was
considered as the expected length of dental arches.

Fig. 4. Anthropometric measurements of the patient S.
diagnostic models after treatment with a digital caliper

After the treatment, the maxilla dental arch elongation
by 11.2 mm and the mandible dental arch elongation by
8.4 mm were achieved.
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After treatment, patient S. has positive morphological,
functional and aesthetic changes. (Fig. Sa, 5b, 5¢, 5d).

Case 2. Patient V., 11 years old (Fig. 6a, 6b, 6¢, 6d),
came for the consultation to the department of Orthodon-
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tics and Prosthodontics Propedeutics of the O.0. Bogo-
molets National Medical University with the complains
concerning the assumption of an extra tooth. Patient was
getting treatment of Class I1I in anamnesis.

Fig. 5a, 5b, 5¢, 5d. Pictures of the patient S. after the treatment.
The canine is in the place of the first premolar, and the first premolar in the place of the canine

Fig. 6a, 6b, 6c, 6d. Pictures of the patient V. before the treatment

Table 1. The study results of patient S. diagnostic models, investigated by using the method
of Nance in combination with the Huckabas’ method before and afier treatment

Lo Actual length Lack of space
Sum of mesiodistal of dental arches in dental arches
sizes of crowns of 12 Difference,
teeth (expected length | Before treat- | After treat- trzleti;zl;i ¢ After treat- mm
of dental arches), mm ment, mm ment, mm m > | ment, mm
Maxilla 90,2 77,5 88,7 12,7 1,5 11,2
Mandible 84,6 75,7 84,1 8,9 0,5 8,4
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Objective investigation: straight profile, symmetri-
cal proportional face, nasolabial folder was slightly ex-
pressed and mental one — smoothed. Chin was slightly
protruded. Labial and lingual frenulums were normal.
Dental formula: maxilla - 16, 55, 14, 53, 12, 11, 21, 22,
63,24, 65, 26, mandible - 47, 46, 45, 44, 43,42, 41, 31,
32,33, 34, 55, 36, 37. Slightly expressed Class I1I teeth
correlation with disocclusion on the left side. Overbite
and overjet were mildly violated. Narrowing of upper
dental arch with the protrusion of frontal teeth. Slightly
expressed vestibular position and infraocclusion of 13
tooth. Vestibular cusps of upper molars and premolars
on the right side had contact with the vestibular cusps
of lower ones.

Orthopantomography, 3D computer tomography
and anthropometrical investigation were performed. On
the orthopantomography (OPG) the germ of 23 tooth
laid in diagonal position with the crown in direction
to the 26 tooth overlapping germ of 25 tooth (Fig. 7a,
7b). 3D computer tomography reviled that canine was
located vestibularly relative to the 25 teeth, his apex
was between the roots of 24 and 25 teeth. Anthropo-
metrical investigation on diagnostic models by Nance
combined with Huckaba’s method showed shortening
of maxillary dental arch by 8,9 mm, mandibular dental
arch was elongated by 1,2 mm.

Fig. 7a, 7b. Orthopantomography of the patient V. be-
fore the treatment

Final diagnosis: slightly expressed Class III, buccal
cross bite on the right side, maxilla dental arch shortening
by 8,9 mm, mandible dental arch elongating on 1,2 mm,
complete 23 and 24 teeth transposition, partial 23 and 25
teeth transposition, vestibular position and infraocclusion
of 13 tooth.

The treatment plan involved extraction of 55, 53,
63, 65 teeth, the alignment of the teeth in their trans-
posed positions (in the next sequence: 22, 24, 25, 23,
26) with the non-removable orthodontic appliances —
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braces (straight wire technique) for upper and lower
jaws with intermaxillary elastic pulls. The duration of
the active treatment period was 18 months (Fig. 8a, 8b,
9a, 9b).

IR R
Fig. 8a, 8b. Orthopantomography of the patient V. in
the treatment process

Fig. 9a, 9b. Pictures of the patient V. in the treatment
process

For the assessment of space lack in dental arch,
anthropometric measurements of the dental arch by
Nance in combination with the Huckabas’ method were
performed (Table 2). The mesiodistal crown sizes sum
of 12 teeth was considered as the expected length of
dental arches.

During the treatment, we reached elongating of the
upper dental arch by 8.2 mm and shortening of the low-
er dental arch by 0.9 mm due to a change in the inclina-
tion of the lower frontal teeth lingually.

After the treatment of patient V. positive morphologi-
cal, functional and aesthetic changes have been estab-
lished (Fig. 10a, 10b, 10c, 10d).
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Table 2. The study results of patient V. diagnostic models, investigated by using
the method of Nance in combination with the Huckabas method before and after treatment

oo Actual length Lack of space in dental
Sum of mesiodistal f dental arch h
sizes of crowns of 12 of denta’ arches archies Difference,
teeth (expected length | Before treat- | After treat- | Before treat- | After treat- mm
of dental arches), mm | ment, mm | ment, mm | ment, mm ment, mm
Maxilla 87,4 78,5 86,7 8,9 0,7 8,2
Mandible 82,2 83,4 82,5 -1,2 -0,3 -0.9

10a

10c

'10d

Fig. 10a, 10b, 10c, 10d. Pictures of the patient V. after the treatment. Tooth 23 is in the place between 25 and 26 teeth

Conclusions. Few suggestions can be considered for
the teeth transposition treatment: the teeth can be aligned
in their transposed position or moved to their correct ana-
tomic position in the dental arch. The maxillary frontal
teeth position, the facial esthetics, the periodontal con-
dition, the size of the teeth and their roots, the displace-
ment degree of the teeth and the inclination of the roots,
the occlusion, the thickness of the alveolar process bone
should be taken into account to choose the most appropri-
ate treatment option. Knowledge of the treatment tactics
of patients with teeth transposition allows the orthodontist
to normalize the individual teeth position, restore func-
tion and aesthetics in an optimal time. After our patient’s
treatment, positive esthetic, morphological and functional
results were achieved.
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SUMMARY

TACTICS OF THE TREATMENT OF TEETH
TRANSPOSITION (CASE REPORTS)

Flis P., Filonenko V., Doroshenko N.

0.0. Bogomolets National Medical University, Kiev,
Ukraine

Transposition of teeth — mutual exchange of the teeth
position in the dental arch, it’s a rare anomaly of the den-
toalveolar apparatus. Most often in the transposition pro-
cess the upper canines are involved in combination with
the first premolars. Anomaly is mainly caused by an in-
correct location of the teeth germs. Full correction is opti-
mal in the treatment of transposition in terms of function
and aesthetics, but in most cases, the movement of these
teeth in their physiological position is impossible.

Aim - to define and argue the tactics of the orthodon-
tist in the treatment of patients with teeth transposition.

The algorithm for curation of patients with teeth trans-
position consisted of several blocks: the establishment
of etiologic factors, clinical and additional examination
methods, planning and making treatment tactics, the
stages of active treatment and management of the patient
in the retention period. Among additional methods of ex-
amination were used: orthopantomography, 3D computer
tomography, photometry, anthropometry.

For a visual demonstration of orthodontic treatment,
an curation algorithm of two patients with a teeth trans-
position was described. The choice of treatment options
© GMN

depended on the location and type of transposition (full or
partial), the age of the patient, the condition of the peri-
odontal tissue, the size of the teeth and their roots, the
degree of tooth dislocation and root inclination, the type
of occlusion, the bone thickness in the region of alveolar
process, the level of cooperation between the patient and
the doctor.

Knowledge of the treatment tactics of patients with teeth
transposition allows the orthodontist to normalize the indi-
vidual teeth position, restore function and aesthetics in an
optimal time. After our patient’s treatment, positive esthetic,
morphological and functional results were achieved.

Keywords: transposition of teeth, the tactics of the or-
thodontist, upper canines, the choice of treatment.

PE3IOME

TAKTHUKA JIEYEHUA TPAHCIIO3UIIUU 3YBOB
(CJIYHAU U3 TPAKTUKN)

®uc I1.C., ®usonenko B.B., Jopomenko H.H.

Hayuonanvroiit meouyunckuii ynueepcumem um. A.A. bo-
eomonvya, Kues, Ykpauna

Tpaucro3uimst 3y0O0OB — B3aUMHBINA OOMCH MOJIOKCHUS
3y0OB B 3yOHOI1 JIyre, TOCTATOYHO PelKas aHOMAUs 3y00-
YeJIIOCTHOTO ammapara. Hanbosnee yacto B mporecc TpaHe-
MO3HUIIMH OBIBAIOT BOBJICUCHBI BEPXHUE KITBIKH B COUCTAHUU
C MEPBBIMH TPEMOJIIPaMK. AHOMAJIHS, B OCHOBHOM, BbI3Ba-
Ha HENpPaBIWIGHBIM PACIOJIOKEHUEM 3a4aTkoB 3y0oB. [loi-
Hasi KOPPEKIHS - 9TO ONTUMAIIBHOE PEIICHHE TIPH JICYCHUH
TPAHCIIO3UIINH C TOYKH 3pCHUS (DYHKIIMHU U SCTCTHKH, OIHA-
KO B OOJIBIIMHCTBE CITy4aeB MEepeMEILeHHEe 9THX 3y00B B HX
(hM3HONIOTUUECKOE TTOI0KEHUE HEBO3MOYKHO.

Llenbio uccieoBanusl SIBUIOCH ONPENENIUTh U apry-
MCHTHPOBaTh TAKTHKY Bpada-OpPTOIOHTA IPH JICUYCHUU
MAlMEHTOB C TPAHCIIO3HUIIUEH 3y0O0B.

ANTOpUTM Kypaluy MAIMeHTOB C TPAHCIO3UIUCH
3y0OOB COCTOSJI M3 HECKOJIBKUX OJIOKOB: ONpelesieHne
ATHUOJIOTUYECKUX (PAKTOPOB, KIMHUYECKHE W JIOTIOJHH-
TEJIbHBIE METOJIbI 00CJIEI0BaHUs, COCTABICHHUE IJIaHA U
TaKTUKH JICYCHUS, STAlbl aKTHBHOTO JICUCHUS U BEIACHUS
MalyeHTa B PeTeHIMOHHOM nepuose. V3 nonomHuTels-
HBIX METOJIOB OOCIJIEZIOBAHUS HCIIOIb30BAHbI: OPTOIAH-
TOMOTpaMMa, KOMIbIOTepHast ToMorpadus, horomerpus,
AQHTPOIIOMETPHSI.

Jns HarmsaHOM JEMOHCTpPALMM OPTOJOHTHYECKOTO
JICYCHUsI OIMCAH alTOPUTM Kypaluy JBYX IAalUEHTOB C
TpaHcmno3unuei 3yooB. Bei0op crmoco0oB jieueHus 3aBu-
Cell OT JIOKAJIM3AMK U BHUJIAa TPAHCTIO3UIMH (TIOJTHAS HITH
YacTHYHas), BO3pAcTa MalUeHTa, COCTOSHUS Mapo/IOHTa,
pa3MepoB 3y0OB U UX KOPHEH, CTCIICHU CMEILCHHSI 3y00B
Y HaKJIOHA KOPHEH, COCTOSHUS TIPUKYCa, TOJIIIUHBI KOCTH
AJIbBEOJIIPHOTO OTPOCTKA, YPOBHS KOOTIEPALIUH TTAlUSHTA
1 JTOKTODA.
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OrnpesienieHne aeKBATHONW TaKTHKH JICUCHHS TAIlHCH-
TOB C TPAHCIO3MIMEH 3y00B MO3BOJISET BPauy-OPTOJOHTY
B KOPOTKHE CPOKH HOPMAIH30BAThH MOJ0KCHHE OTICIbHBIX
3y0OB, BOCCTAHOBHTH (DYHKIIMIO M 3CTETHKY. B pesysbrare
JICUCHM TTAlIMCHTOB JOCTUTHYTHI MOJIOKUTEIIBbHBIC SCTECTUYC-
ckue, Mopdornornueckue U (pyHKIMOHAIBHBIE PE3yIIbTaThL.
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CALCIUM HYDROXYLAPATITE MICROSPHERES -
BIOCOMPATIBILITY AND CLINICAL EFFECTS

"Wollina U., *Wiegand C., *Hipler U-C.

'Department of Dermatology and Allergology, Stddtisches Klinikum Dresden,
Academic Teaching Hospital, Dresden, *Department of Dermatology, Jena University Hospital, Germany

In esthetic medicine as well as in other medical fields
the use of soft tissue fillers has been widely utilized. Fillers
can be divided into permanent fillers and biodegradable
fillers. Hyaluronic acid is the most frequently used biode-
gradable filler nowadays [1]. Among such there are some
products known as biostimulatory fillers based on poly-
lactic acid or calcium hydroxylapatite (CaHA). Radiesse® is
a versatile, biodegradable, biostimulatory CaHA soft tissue
filler used in esthetic medicine for correction of deeper folds
and wrinkles. CaHA microspheres of 25 to 45um are sus-
pended in a matrix composed of glycerin, methylcellulose
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gel, and sterile water. After injection of CaHA an increased
expression of collagen I, collagen III, increased elastin and
improved angiogenesis have been noted. These factors are
thought to contribute to improvements in skin pliability and
elasticity and dermal thickness [2,3].

Supra-periostal placement of the filler produces the
best lifting effect for midface rejuvenation [4,5]. CaHA
is 9.5 times more viscous than carboxymethyl cellulose.
Heating temporarily decreased the viscosity of CaHA by
32%. Heating and shearing together can temporarily re-
duce the viscosity of CaHA by 52% [6].
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The filler use for these indications is characterized
by an excellent safety profile. In a systematic review, 21
articles on 2779 patients were included. Altogether 5081
treatments with CaHA were performed. Adverse events
were observed in 3%. Among the reported adverse events
96% consisted of nodules with nearly half of them in dy-
namic facial areas such as the perioral region. This has
led to the recommendation not to use this filler within the
areas around the mouth. When used in the midface, CaHA
nodules were mainly nonvisible. Other adverse events
were persistent inflammation and/or swelling (2%), per-
sistent erythema and overcorrection (1% each) [7].

In the present study, we investigated aspects of bio-
compatibility and cytotoxicity of Radiesse® in an in vitro
cell culture model.

Material and methods. We used Radiesse® 3.0 cc
(Implantat; Merz Pharmaceutical GmbH, Frankfurt/
Main, Germany) for cell culture studies in a concentration
of 10% (m/v). This was further diluted in steps of 1:2.
Higher concentrations could not be diluted to an emul-
sion. Details of the assays employed in the study have
been published separately [8-10].

Human HaCaT keratinocytes and human dermal fi-
broblasts were cultivated in Dulbecco’s modified Eagle’s
medium (DMEM Promocell) supplemented by 1% antibi-
otic-antimycotic solution (Promocell GmbH, Heidelberg,
Germany) and 10% fetal calf serum (Promocell GmbH). The
cells were cultured 7 days in 75cm? culture vessel (Greiner
Bio-One International GmbH, Kremsmiinster, Austria) at
37°C in a 5% CO2 atmosphere. Subsequently, the cells were
harvested using trypsin-EDTA (Invitrogen): the cells were
sowed in 96-well micro titer plates (Greiner Bio-One Inter-
national GmbH) (30.000 cells/cm?) and cultivated for 48h.

HaCaT keratinocytes and human dermal fibroblasts
were exposed to the diluted filler for one to 48 h. HaCaT
keratinocytes or human dermal fibroblasts grown in
DMEM served as a negative control. Triton-X100 1% was
used as a positive control for cytotoxicity.

Cell proliferation was calculated by luminometric ad-
enosine triphosphate (ATP) measurement using the ATP-
Lite™-M Assays (PerkinElmer LAS (Germany) GmbH,
Rodgau, Germany). This assay depends on light produc-
tion emitted during the reaction of ATP with luciferase
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and D-luciferin, which is directly proportional to the ATP
concentration. 50 uL of the test solution was added to 100
pL of the cell suspension per well. The micro plates were
agitated for 5 min at 700 rpm on an orbital-shaker. After
addition of 50 pL luciferin/luciferase per well, the proce-
dure was repeated. Thereafter, the microplate was incu-
bated for 10 min in the dark. The resulting luminescence
was measured with a micro plate luminometer LUMIstar
Galaxy (BMG Labtech GmbH, Ortenberg, Germany).

Possible cytotoxic effects were assessed with use of
calorimetric Cytotoxicity Detection Kit (Roche Diagnos-
tics). The assay measures the amount of liberated lactate
dehydrogenase (LDH). Oxidation of lactate leads to pyru-
vate. In a second chemical reaction, 2 H atoms were trans-
ferred onto (2-[4-iodophenyl]-3-[4-nitrophenyl]-5-phenyl
tetrazoline chloride; INT). This leads to a change of the
yellow tetrazoline salt into the red formazan salt. The
amount of formazan salt is proportional to the number of
dead cells. We took 80 pL per well of the supernatant in a
new 96-well micro titer plate and added 80 pL of the tetra-
zoline dye per well. The mixture was incubated for 30 min
in the dark. Afterwards, the absorption was analyzed at
490 nm with the micro plate fluorometer FLUOstar Gal-
axy (BMG Labtech GmbH).

The results are given as meantstandard deviation (SD)
of eight measurements. Statistical analysis was performed
with Students T-test (Microsoft® Excel 2000). P-values of
less than 0.05 were considered as statistically significant.

Results and their discussion. ATP concentrations var-
ied between 9,320.11+737.45 nM and 11,933.85+488.46
nM (0.1-10.0%) for HaCaT keratinocytes at 1 h. ATP con-
centrations were slightly higher in human dermal fibro-
blast cultures. ATP concentration increased with time of
exposure from 1h to 48h in the negative control, with the
probes indicating no negative effect of CaHA.

LDH concentration did not increase with time of ex-
posure. There was no linear dose-dependency either. Cy-
totoxicity study did not show a dose-dependency or an
exposure-time dependency.

Cell proliferation and cell viability were not signifi-
cantly changed by CaHA (Fig. 1, 2).

There was only a slight dose-dependent increase of
LDH (Fig. 3, 4).
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Fig 1. Dose-dependent effect of Radiesse® on HaCaT keratinocytes. (a) Luminometric measurement
of ATP content and (b) analysis of cell count (%) compared to the negative control
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Fig. 2. Dose-dependent effect of Radiesse® on human dermal fibroblasts.
(a) Luminometric measurement of ATP content and (b) analysis of cell count (%) compared to the negative control
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Fig 3. Assessment of possible cytotoxic effects of
Radiesse® on HaCaT keratinocytes using photometric
measurement of LDH followed by calculation of cyto-
toxicity compared to the negative control and the Triton
X-100 positive control in [%]
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Fig 4. Assessment of possible cytotoxic effects of
Radiesse® on human dermal fibroblasts using photomet-
ric measurement of LDH followed by calculation of cyto-
toxicity compared to the negative control and the Triton
X-100 positive control in [%]
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Fig. 5. CaHA for midface volumization and lower
face contouring in a 64-year-old female. (a) Before
treatment: significant loss of volume in the buccal re-
gion, sagging and deep marionette lines. (b) 13 months
after first placement of CaHA with excellent volumiza-
tion and contouring effect

Fig. 6. Facial rejuvenation in a 72-year-old female. (a)
Loss of volume in the infraorbital region, deep nasolabial
folds, sagging. (b) Two years after two CaHA treatments in
the midface and the jaw line area with marked improvement
of infraorbital volume and improved jaw line. Less pro-
nounced nasolabial folds without injection in this area

Table. CaHA filler products on the market

Product

Company

Details

Radiesse®

Merz Aesthetics, Germany

30% CaHA microspheres of 25-45
pum diameter in 70 vol% sodium
carboxymethylcellulose gel carrier,
glycerine and sterile water

Crystalis®

Luminera Derm, Israel

55.7% CaHA microspheres of 25-45
pum diameter, glycerin, phosphate
buffer, and sodium carboxymethyl-
cellulose gel

HArmonyCA®

Luminera Derm, Israel

55.7% CaHA microspheres of 25-45
pum diameter in non-animal, highly
cross-linked hyaluronic acid (1,4-bu-
tanediol diglycidyl ether <2 ppm),
phosphate buffer

Clinical effects. We used CaHA filler (Radiesse®)
in facial rejuvenation for midface and lower face.
Radiesse® 3 ccm was diluted with prilocain 1% (0.8 to
1.5 ml depending on individual indications). The ini-
tial treatment always started with 0.8 ml. Injection was
performed with a 27 G syringe in a retrograde man-
ner. CaHA was placed supraperiostal in the cheek area
for midface volumization. Special attention was paid
to stay below the lower orbital rim and to avoid arte-
riae nasalis and infraorbitalis. Facial contouring along
the mandibular bone, prejowl sulcus and cheek was
done with linear threads. For further lifting of sagging
cheeks an additional bolus was placed in the zygomatic
area pre-auricular just above the hairline (Figs. 5,6).

Special attention was paid to the crossing of the facial
artery. On average 3 ccm CaHA was used for midface and
lower face rejuvenation. Effects lasted between 10 to 18
months. Adverse events were temporary and mild: pain
during injection, minor bruising, or rare small nonvisible
subcutaneous nodules.

CaHA effects were not negatively influenced by age,
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making this filler an ideal tool to combat signs of facial
ageing and aging hands in elderly patients.

CaHA placement could be combined with hyaluronic
acid-based fillers for upper face, earlobes and lips, and
with botulinum toxin A injections. Botulinum injections
were not performed in the regions of CaHA placement.

CaHA is a versatile soft tissue filler used in esthetic
dermatology. Compared to HA, CaHA has significantly
longer lasting volumizing effects [5,11-13]. Nevertheless,
this filler is completely biodegradable.

In a self-experiment, CaHA was injected subcutane-
ously in the forearm. Histologically, CaHA induced al-
most no foreign body reaction but was absorbed by the
skin in 12 months [14]. Using magnetic resonance imag-
ing, no CaHA residues could be detected 2.5 years after
filler implantation [15].

Host tissue interactions with implantable soft tissue
fillers are critical for indications, outcome and safety. Bio-
compatibility of fillers has been tested in animal models
using histopathologic and histomorphometric evaluations
and cell culture models [16-19].
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Human HaCaT keratinocytes are an established and sen-
sitive cell culture model for biocompatibility studies[20]. We
used a combination of luminometric and fluorometric assays
based on measurements of ATP and LDH for HaCaT cells
and human dermal fibroblasts [8-10]. Both measurements
argue for an excellent biocompatibility with human kera-
tinocytes and fibroblasts. On the other hand, we observed
no stimulation of proliferation in these human cell types.
This is in accordance to another study using either 300 pm
or 40 um larger CaHA particles in cell cultures with den-
tal pulp-derived fibroblasts. After 7 days 300-um particles
were completely covered by fibroblasts that had proliferated
on the dish surface, while porous and dense 40-um particles
were gathered by fibroblasts, which seemed not to prolifer-
ate [21]. In conclusion, small-sized CaHA microspheres as
used in Radiesse® may stimulate fibroblast activity without
increasing their proliferation [22].

The present article is focused on a certain CaHA product,
i.e. Radiesse® (Merz Aesthetics) since clinical experience
and available data are abundant. During recent times, an-
other CaHA product has been released on the market named
as Crystalis® and HArmonyCa® (Luminera Derm) (Table).

Our findings are supported by clinical experience of
long-lasting effects of CaHA implants and superior toler-
ability to them[7,11-13]. CaHA is indicated for volumiz-
ing and contouring of the face, in particular midface and
lower face with the exception of the perioral area and the
lower eyelids [5]. In contrast to hyaluronic acid fillers,
the effects are sustained significantly longer [13]. The
effect is thought to be associated to stimulation of col-
lagen 1, collagen III, and elastin synthesis and improved
angiogenesis [2,3,22]. The increase of non-mature colla-
gen and elastin may be of temporary benefit, but mature
human collagen has an estimated half-life of about 15
years, which makes it unlikely that the volumizing effect
is collagen-based [23]. The half-life of another major ex-
tracellular matrix protein elastin is about 70 years [24].

It was found that spontaneous Ca(i)** oscillations oc-
cur in proportion to human preadipocytes [25]. Ca*" is es-
sential in the early stages of preadipocyte differentiation
[26]. The calcium-sensing receptor (CaSR) has been iden-
tified in human preadipocytes and adipocytes. CaSR acti-
vation stimulates the proliferation of preadipocytes [27].
The long-lasting volumizing effect of CaHA observed in
clinical practice could be understood as an expansion of
adipose tissue-derived stem cells or preadipocytes [28].

CaHA can be used in combined procedures with botu-
linum toxin and hyaluronic acid fillers for full-face reju-
venation [29].
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SUMMARY

CALCIUM HYDROXYLAPATITE MICRO-
SPHERES - BIOCOMPATIBILITY AND CLINICAL
EFFECTS

'Wollina U., *Wiegand C., *Hipler U-C.

!Department of Dermatology and Allergology, Stddtisch-
es Klinikum Dresden, Academic Teaching Hospital, Dres-
den, *Department of Dermatology, Jena University Hos-
pital, Germany

Soft tissue fillers are used in aesthetic medicine for
volumizing and for contouring. Calcium hydroxylapatite
(CaHA) is a fully biodegradable biostimulatory filler.

The study presents results of in vitro biocompatibility
and cytotoxicity investigations performed on CaHA and
illustrates its clinical effects.

We used a human cell culture model for in vitro stud-
ies with HaCaT keratinocytes and human dermal fibro-
blasts, known to be a sensitive cell type for biocompat-
ibility and cytotoxicity. Cells were exposed to different
concentrations of CaHA (Radiesse®). Cell proliferation
was calculated by luminometric adenosine triphosphate
(ATP) measurement using the ATPLiteTM-M Assay. Pos-
sible cytotoxic effects were detected by the calorimetric
Cytotoxicity Detection Kit. Clinical data were obtained
from our own treatment files.
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CaHA did neither inhibit cell proliferation nor cause cy-
totoxicity. Clinical data suggest an excellent tolerability and
long-term efficacy superior to hyaluronic acid-based fillers.

CaHA is a versatile and well-tolerated biodegradable
and biostimulatory filler.

Keywords: Calcium hydroxylapatite; Soft tissue fill-
ers; Cytotoxicity; Biocompatibility; Human cell culture
model.

PE3IOME

MHUKPOCOEPBI 'NAPOKCUJIIAIIATUTA KAJIb-
ousi - BUOCOBMECTUMOCTD U KJIMHUYE-
CKAS DOPEKTUBHOCTD

"Bosutuna Y., *Burana 1., “Tuniep FO-11.

lenapmamenm [epmamonoauu u Annepeonoeuu, Io-
poockas Bonvnuya Jpesoena, Axademuueckuii yueOHblll
2ocnumane Texnuueckozeo Yuusepcumema, [peszoen; */le-
napmamenm Jepmamonozuu, [ocnumans Henckozo Yuu-
eepcumema, I epmanus

Ounieps! (3aMOJIHUTEN MOPIIUH) MATKOI TKaHU HC-
TMOJIB3YIOTCSL B 3CTETUUECKOM METUIIMHE JUIsl YBEITUYCHUSI
o0beMa M yIy4dlIeH!sI KOHTYPOB. [ MpOKCHIIANaTUT Kallb-
st (CaHA) nipezcrapisier co0oii IOIHOCTBIO OHoerpa-
JIMPYEeMBbIii OMOCTUMYIISATOPHBIN (uep.

CraTbs NperoCTaBIsAeT Pe3yNbTaThl HCCIECOBAHUM
in-vitro 6HOCOBMECTUMOCTH M KJIIETOYHOM TOKCHYHOCTH,
npoBeneHHbIX Ha CaHA, 1 onuchIBaeT ero KIMHUYECKHUE
addexTsr.

B in-vitro uccreoBaHusIX UCTIOIb30BaHa MOJIEIb KJle-
TOYHOH KyJbTYpHl 4denoBeka ¢ keparnHouutamu HaCaT
M YeJOBEYECCKHMH JAepMalibHbIMKU (pubpobiacTtamu, Ko-
TOpBIE, KaK U3BECTHO, SIBIISIOTCS YyBCTBUTEIBHBIMU KJIe-
TOYHBIMH TUIAMH Ul OMOCOBMECTHMOCTH M IIUTOTOK-
cuuHocTH. KileTku nosBepraiy Bo3ieiiCTBUIO Pa3InYHBIX
kouneHtparmii CaHA (Radiesse®). [Iponudepanuto kie-
TOK PAaCCUUTHIBAIN C ITOMOIIBIO OTMPENEICHUS JTIOMHUHO-
METPUYECKOTO aJCHO3UHTPpHU(OChATA C UCTIOIB30BAHUEM
ananmsa ATPLiteTM-M. OmnpeneneHue BO3MOXKHBIX IIH-
TOTOKCHYECKHX A(P(PEKTOB MPOU3BOAMIOCH C TOMOIIBIO
KaJIOPUMETPUYECKOr0 Habopa Ui OMNpe/iesieHHs IHUTO-
TOKCHYHOCTH.

[TonyueHHbIe KIMHUYECKNE TAHHBIC OCHOBAHBI HA pe-
3yJIbTaTax JICYeHUs! OONBbHBIX KIMHUKH.

Pesynbrarel mokassiBatoT, uto CaHA He mHrHOupyer
KJIETOYHYIO NpOH(EpaIrIo U HE BbI3BIBACT LIMTOTOKCHY-
HOCTh. KimHMueckue naHHBIC TMOKAa3bIBAIOT XOPOIIYIO
MEPEHOCUMOCTh U JIOIATOCPOYHYIO 3P (HEKTHBHOCTS, Mpe-
BOCXOJIAIIYIO PE3yNbTaThl HCIIOIb30BAHUS 3aMIOTHUTENEH,
OCHOBAHHBIX Ha THAJlypOHOBOM KUCJIOTE.

CaHA - yHuBepcanbHBI U XOPOIIO NEPEHOCHMBIH
OuopasyiaraeMblii 1 OMOCTUMYIHPYIOIINI 3aII0IHUTEb.
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CUTANEOUS POLYPOID MELANOMA OF HEAD AND NECK

'Wollina U., 'Hansel G., 2Schonlebe J.

'Department of Dermatology and Allergology; *Institue of Pathology “Georg Schmorl”, Stidtisches Klinikum Dresden,
Academic Teaching Hospital of the Technical University, Dresden, Germany

Cutaneous polypoid melanoma is an uncommon clini-
cal subtype first described by Vogler et al. in 1958 [1]. Its
frequency varies in different studies from 2% to 22 % [2,3].
It has been defined as an exophytic malignancy with more
than 50% of the tumor mass above the surrounding skin. The
tumor can be sessile or, in rare cases, pedunculated [4,5].

Most frequently the histopathology evaluation reveals
a nodular type, however acral lentiginous, superficial
spreading, spindle cellular and other variants have also
been described [6,7].

The tumor had been characterized as “virulent” and
“aggressive” [2,8-11]. Typical patients are younger, i.c.
below the age of 40 [10].

The most common affected site is the trunk followed
by the extremities. About 13% of polypoid melanomas
occur in the head and neck region [2]. Ulceration and
lymphatic invasion are common features [2]. Although
this melanoma subtype is usually restricted to the pap-
illary dermis, it presents with a thick Breslow level. Its
rapidly growing vertical phase simulates other benign or
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malignant entities - such as seborrheic keratosis, pyogenic
granuloma, angioma, melanocytic nevus, neurofibroma,
Merkel cell carcinoma, metatypic basal cell carcinoma,
and squamous-cell carcinoma - leading to a delay in bi-
opsy and resulting in an increased risk of metastases at the
time of the diagnosis [6,12].

The 5-year survival rate of nodular polypoid melanoma
has been estimated in one study as low as 42% versus 57%
in non-polypoid nodular melanoma [2], while other investi-
gations observed the same prognosis of polypoid and non-
polypoid melanomas with comparable tumor thickness [3,9].
The first German case was described in 1993 [10].

Case Reports. We report on 3 patients with polyp-
oid melanoma of the head and neck region treated in
the years 2001 to 2018. The frequency of this particular
clinical presentation accounts for less than 0.2% of cu-
taneous melanomas in our case files. All patients were
female above 80 years of age. In none of these patients,
staging revealed a metastatic spread at the time of di-
agnosis.
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Histology findings:

Patient 1 (Fig. 1) - combination of nodular melanoma
and lentigo maligna.

Patient 2 (Fig. 2) - mostly amelanotic nodular tumor

composed of epithelioid, spindle and pleomorphic cells,
some balloon cells. Pronounced pigment incontinence.
Scanty inflammatory round cell infiltrate.

Patient 3 (Fig. 3) - nodular melanoma.

Fig. 1. Polypoid melanoma of the neck (a) with nodular growth pattern surrounded by lentigo maligna (b; HE x 4)
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Fig. 2. Nodular polypoid melanoma of the cheek (a) with predominant amelanotic tumor cells

(some balloon cells) and

/i

pigment incontinence (b, HE x 4)

Fig. 3. Nodular polypoid melanoma of the cheek (a). Histology shows a nodular tumor (b; HE x 4)
composed of epithelioid and globoid cells (c; HE x 10)

Chosen treatment was delayed Mohs surgery, which
was successful with complete removal in one session in
patients 2 and 3. Patient 1 needed two sessions because
of an associated lentigo maligna. Sentinel lymph node bi-
opsy has not been performed.

Patient 2 had a medical history of an unknown skin
cancer on her right cheek, which was surgically removed
followed by radiotherapy in 1963. The other two patients
had no cancer history. Co-morbidities were cardiovascu-
lar disorders, diabetes mellitus and stroke.

Results and their discussion. In the United States pa-
tients above 65 years of age represent 40% of all melano-
ma cases and the percentage is still growing [13]. Among
patients with melanoma, older age is recognized as an
independent negative prognostic factor, but it remains un-
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clear whether this is due to a change in the biology of the
malignancy, declining immune system and host defenses,
or a combination of factors [14].

Prevalence of thick melanomas increases up to 20%
by the age of 80 years, with predominance in male pa-
tients. As in our small series, older patients present a
higher proportion of melanomas with head and neck
localization. They often have thick, mitotically active
and frequently ulcerated melanomas, resulting in more
advanced tumor stages at diagnosis than in younger pa-
tients [15,16].

Here we presented three patients with large polypoid
melanomas of the head and neck region. These patients
were remarkable since they were all female and above the
age of 40 years. We did not perform sentinel lymph node
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Table. Features of polypoid melanoma of the head and neck region

Patient 1 2 3
Age (Years) 83 89 92
Gender female female female
Localization neck, right side right cheek right cheek
Size 35x22x1.2cm 4x4x1cm 5x3x1.5cm
Sessile yes no yes
Pedunculated no yes yes
Ulceration no yes yes
Bleeding no yes yes
Histology superficial spreading nodular nodular
Tumor thickness 12 mm 8 mm 18 mm
Clark level v \% v
TNM pT4bNOMO pT4bNOMO pT4bNOMO
Treatment Mohs (2x) Mohs (1x) Mohs (1x)

biopsy in these patients, since sentinel lymph node biopsy
of the head and neck region is generally associated with
a higher false-negative rate in comparison to other body
regions and has no impact on survival in older patients.
With increasing age, patients will more commonly die of
causes other than melanoma regardless of the extent of
surgical care [17,18].

Although all three patients had larger tumors of face
and neck, i.e. on exposed body areas, the diagnosis and
treatment were delayed. Despite the tumor thickness and
Clark level, none of them presented with metastases at
the time of diagnosis. Nevertheless, prognosis would have
been much better in case of earlier diagnosis. Doctors and
nurses in geriatric medicine should be aware of this less
common type of melanoma.
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SUMMARY

CUTANEOUS POLYPOID MELANOMA OF HEAD
AND NECK

'Wollina U., 'Hansel G., 2Schonlebe J.

!Department of Dermatology and Allergology, *Institue of
Pathology “Georg Schmorl”, Stdidtisches Klinikum Dres-
den, Academic Teaching Hospital of the Technical Uni-
versity, Dresden, Germany

Cutaneous polypoid melanoma is an uncommon subtype
of malignant melanoma. The clinical behavior of this sub-
type has been described as aggressive. Tumors can be sessile
or pedunculated. The typical patient is a younger adult.

Authors have analyzed the case histories of patients
with polypoid melanomas of the head and neck region
treated at our clinic from 2001 to 2018.

We identified 3 female patients with tumors of the
neck and cheek. In contrast to other reports, all patients
were older than 80-years of age. None of them had a
metastatic spread at the time of diagnosis. Treatment was
delayed Mohs surgery.

Polypoid melanomas of the head and neck region can
occur in elderly patients without an aggressive course. In
those patients a number of differential diagnoses have to
be considered including Merkel cell carcinoma, metatypi-
cal basal cell carcinoma, squamous cell carcinoma and
tumor metastases.

Keywords: melanoma, mohs surgery, head and neck
region, polypoid growth pattern.

PE3IOME

HOJIUIIOUJIHAA MEJAHOMA KOXH OBJIA-
CTHU T'OJIOBbI 1 IEA

'Bosumuna V., 'Tancen I, 2lIénnede JIx.

Ulenapmamenm  Jepmamonozuu u Annepeonocuu, Io-
poockas Bonvuuya [pesoena, Axademuueckuii yueOHbll
eocnumane Texnuueckoeo Yuusepcumema, [pesoen, I'ep-
manus; *Huemumym Iamonoauu ,,Ieope lImopn*, To-
poockas Bonvuuya [pesoena, Axademuueckuii yueOHbll
eocnumane Texnuueckoeo Yuusepcumema, [pe3soen, I'ep-
Manus

KoxxHast monumonHast MeIaHoMa SBJISAETCSI HeOObIU-
HBIM MOATHUIIOM 3JI0KQU€CTBEHHOW MesaHOMbl. Kinanye-
CKOE ITTOBEJICHUE JaHHOTO MOATHIIA ONHCAHO KAK arpec-
cuBHOE. OIyX0su MOTYT OBITh MIJIOCKUMH HIIH HA HOXKKE.
TunuuHbIe MTAaIUEHTHI - 3TO B3POCIbIC JIIOAU B MOJIOAOM
BO3pacTe.

ABTOpaMu mpecTaBiIeHbl 3 KIMHUYECKUX CIIydas I1a-
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[IUEHTOB JKEHCKOTO T0J1a, ICUNBIIUXCS B HAIIEH KITMHUKE
¢ 2001 mo 2018 rH. MO MOBOY MOMUIOUAHON METAaHOMBI
KOXH 00JIACTH TOJIOBBI H IICH.

B ommmume oT apyrux COOOIICHWH, BCE MAIUCHTBI
6su1u cTapiue 80 jet. K MOMEHTY HU B OJTHOM CiIydae Au-
arHOCTUPOBAHUS METAaCTaTHUECKOTO PaCIpOCTPAHEHUS
He oTMedasioch. JledueHune ObLIO MPOBENCHO Oleparuei
MOXC.

[TonumnownHas MenaHomMa 00JaCTH TOJIOBBI U IEU MO-
JKET BO3HHKATh y MOXKHJIBIX MAIIMEHTOB 0€3 arpecCUBHO-
ro TeueHusi. Cpeu TakuxX MalueHTOB HEOOXOAUMO YUH-
ThIBaTh psii Au((HEpeHIIHATBHBIX THATHO30B, BKIIFOYAs
KapIIMHOMBI KJIETOK MepKeib, METATUTTHYECKYI0 0a3aib-
HO-KJICTOYHYIO KaplIMHOMY, TJIOCKOKJIETOYHBINA paK U Me-
TacTa3upOBAHUE OIIYXOJICH.
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RECENT PRINCIPLES OF ANTIMICROBIAL TREATMENT
IN POLYTRAUMA INDUCED SEPSIS AND SEPTIC SHOCK (REVIEW)

Kanashvili B., Saganelidze Kh., Ratiani L.

New Vision University, Thilisi, Georgia

Polytrauma is a condition with high potential for caus-
ing death or disability. Trauma is the leading cause of
death for people aged 1-44 years and is exceeded only
by cancer and atherosclerotic disease in all age groups.
Major trauma might be caused by penetrating and blunt
injuries: Road-Traffic accidents, gunshot wounds, falls,
stabbing wounds etc [7].

Only in the USA nearly 199,800 people die from inju-
ry each year—1 person every 3 minutes. 2.5 million Peo-
ple were hospitalized due to injuries in 2014. - Violence
and injury has an alarming economic toll. The total cost
for this in the United States was $671 billion in 2013.
Globally more than 6 million deaths per year are caused
by different types of injuries. 20% of trauma deaths occur
late after the injury. It is usually the result of sepsis, multi-
system organ failure, or other complications [7].

Sepsis is life-threatening organ dysfunction caused by
a dysregulated host response to infection. Septic shock is
a subset of sepsis with circulatory and cellular/metabolic
dysfunction associated with a higher risk of mortality.
Sepsis and septic shock are major healthcare problems,
affecting millions of people around the world each year
[44]. Sepsis and septic shock are medical emergencies
and similar to Polytrauma, acute myocardial infarction,
or stroke, early identification and appropriate manage-
ment in the initial hours after sepsis develops improves
outcomes.

Before the advent of antibiotics, sepsis was consid-
ered almost inevitable after injury [45]. Although no lon-
ger the case, infection continues to be a common com-
plication after traumatic injury and is associated with an
increase in morbidity and mortality, and longer hospital
stays [44].

The purpose of this literature review is to revisit the
current strategy in diagnosing and in antimicrobial treat-
ment of Polytrauma induced sepsis and septic shock in
patients. The review is intended to compare the different
guidelines and reveal the most recently evidence-based
effective methods.

This search produced 112 abstracts that were reviewed
for relevance. From these 52 potentially relevant papers
were then reviewed.

Sterilization of cultures may happen just a few hours
later after antimicrobial starts. Making identification of a
pathogen is depended on obtaining cultures prior to the
administration of antimicrobials. Identification makes
de-escalation of therapy possible in Polytrauma induced
sepsis and septic shock patients and this is associated with
fewer side effects, lower costs and less resistant micro-
organisms - leading to improved outcomes. The disad-
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vantage is that, delaying antimicrobials in order to obtain
cultures increases the mortality risk in critically ill Poly-
trauma induced septic shock patients. Microbial cultures
should be obtained from body fluids (wounds, cerebrospi-
nal liquid, blood etc.). The decision from which sites to
culture is made by treatment team. If the source of sepsis
is apparent, taking cultures from all sites is not necessary.
By suggestion 45 minutes is acceptable delay in order to
obtain the cultures [15].

Initiating aggressive fluid resuscitation is very impor-
tant when managing Polytrauma induced sepsis or septic
shock patients; prompt intra-venous infusion of antimi-
crobial agents is also a priority. This may require addi-
tional vascular access ports. Intraosseous access, which
can be quickly and reliably established (even in adults),
can be used to rapidly administer the initial doses of any
antimicrobial [33]. In addition, intramuscular preparations
are approved and available for several first-line B-lactams,
including imipenem/cilastatin, cefepime, ceftriaxone, and
ertapenem. If timely establishment of vascular access is
not possible in intramuscular administration should be
considered.

Septic shock is used by gram-negative bacteria, gram-
positive, and mixed bacterial microorganisms. Some cer-
tain specific conditions put patients at risk for resistant or
atypical pathogens. Neutropenic patients are at risk for an
especially wide range of potential pathogens, including
resistant gram-negative bacilli and Candida species. Pa-
tients with nosocomial acquisition of infection are prone
to sepsis with vancomycin-resistant Enterococci and
methicillin-resistant Staphylococcus aureus (MRSA).

Failure to initiate appropriate empiric therapy in Poly-
trauma sepsis and septic shock patients is associated with
a significant increase in morbidity and mortality [31]. The
initial selection of antimicrobial therapy must be broad
enough to cover all likely pathogens. The choice of em-
piric antimicrobial therapy depends on complex issues
related to the patient’s history, clinical status, and local
epidemiologic factors. Key patient factors include the
chronic organ failures, medications, nature of the site of
infection, concomitant underlying diseases, the different
forms of immunocompromise, recent known infection
and its treatment. In addition, the patient’s location at the
time of infection acquisition and local pathogen preva-
lence. Potential drug side effects must also be considered.

Optimal empiric antimicrobial regimen in Polytrauma
induced sepsis and septic shock is the central determi-
nants of outcome. The choice of empiric antimicrobial
regimens in these patients is complex. Several factors
must be assessed and used in determining the appropriate
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antimicrobial regimen at each medical center and for each
patient. These include:

- Age and patient comorbidities including chronic ill-
ness and chronic organ dysfunction (e.g., liver or renal
failure), the presence of invasive devices.

- The anatomic site of infection considering the typical
pathogen profile

- The resistance patterns of those prevalent pathogens

- The presence of specific immune defects

- Prevalent pathogens within the community, hospital,
and even hospital ward.

The clinician must assess risk factors for infection
with resistant pathogens including prolonged hospital fa-
cility stay, prior hospitalization, recent antimicrobial use
and prior colonization. The occurrence of Polytrauma in-
duced septic shock may be intrinsically associated with a
higher probability of resistant isolates due to selection in
failure to respond to earlier antimicrobials.

As the majority of Polytrauma induced severe sepsis
and septic shock patients have immunocompromised con-
dition, the initial empiric regimen should be broad enough
to cover most pathogens isolated in healthcare-associated
infections. Most frequently, a broad-spectrum carbape-
nem or extended-range penicillin/B-lactamase inhibitor
combination (e.g., ticarcillin/clavulanate or piperacillin/
tazobactam) is used. However, third- or higher-generation
cephalosporins can also be used, especially as part of a
multidrug regimen. The specific regimen can and should
be modified by knowledge of local microbiologic flora
and by the anatomic site of infection if it is apparent.

To ensure a sufficiently broad spectrum of empiric
coverage initially, multidrug therapy is often required.
The addition of a supplemental gram-negative agent to
the empiric regimen is recommended for critically ill
Polytrauma induced septic patients at high risk of infec-
tion with such multidrug-resistant pathogens [27]. When
the risk factors for MRSA exist, Teicoplanin, Vancomycin
or another anti-MRSA agent can be used. A significant
risk of infection with Legionella species mandates the ad-
dition of a fluoroquinolone or macrolide.

Candida species are likely pathogens when choosing
initial therapy. Risk factors for Candida infections include
prolonged administration of broad-spectrum antibiotics,
prolonged hospital/ICU admission, recent fungal infec-
tion, immunocompromised status, prolonged invasive
vascular devices, total parenteral nutrition, necrotizing
pancreatitis, recent major surgeries and multisite coloni-
zation [49]. If the risk of Candida sepsis is sufficient to
justify empiric antifungal therapy, the local pattern of the
most prevalent Candida species, the selection of the spe-
cific agent should be tailored to the severity of illness and
any recent exposure to antifungal drugs. Empiric use of
an Echinocandin (Micafungin, Anidulafungin or Caspo-
fungin) is preferred in most patients with severe illness;
especially in those Polytrauma induced septic shock pa-
tients, who have recently been treated with other antifun-
gal agents [49]. Triazoles are acceptable in hemodynami-
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cally stable and less ill patients. Liposomal formulations
of Amphotericin B are a reasonable alternative to Echi-
nocandins in patients with Echinocandin toxicity or in-
tolerance [29]. Knowledge of local resistance patterns to
antifungal agents should guide drug selection until fungal
susceptibility test results are received. Rapid diagnostic
testing using B-D-glucan or rapid polymerase chain reac-
tion assays to minimize inappropriate anti-Candida thera-
py may have a supportive role.

Superior empiric coverage can be obtained using unit-
specific local antibiograms. Early involvement of infec-
tious diseases specialists improve outcome in some cir-
cumstances (e.g., S Aureus bacteremia) [3].

Generally Polytrauma induced sepsis or septic shock
patients warrant empiric broad-spectrum therapy until the
causative organism and its antimicrobial susceptibilities
are defined. Restriction of antimicrobials is an important
strategy to reduce both the development of pathogen re-
sistance and cost, it is not an appropriate strategy in the
initial therapy for this patient population. The spectrum
of coverage should be narrowed by eliminating unneed-
ed antimicrobials and replacing broad-spectrum agents
with more specific agents [18]. If pathogen is identified,
de-escalation to the narrowest effective agent should be
implemented for most serious infections. However, ap-
proximately one third of patients with sepsis do not have
a causative pathogen identified [18]. When infection is
found not to be present, antimicrobial therapy should be
stopped promptly to minimize the likelihood that the pa-
tient will become infected with an antimicrobial-resistant
pathogen or develop a drug-related adverse effect. The
decisions to continue, narrow, or stop antimicrobial thera-
py must be made on the basis of clinical information.

Early optimization of antimicrobial pharmacokinetics
can improve the outcome of patients with severe infec-
tion. It should be considered that critically ill Polytrauma
induced sepsis and septic shock patients have distinct dif-
ferences from the typical infected patient that affect the
optimal antimicrobial management strategy. These differ-
ences include a high prevalence of unrecognized immune
dysfunction, an increased frequency of hepatic and renal
dysfunction and a predisposition to infection with resis-
tant organisms. Due to the rapid expansion of extracellular
volume as a consequence of aggressive fluid resuscitation,
most importantly with respect to initial empiric antimi-
crobial dosing is an increased volume of distribution for
most antimicrobials. This results in a high frequency of
suboptimal drug levels with a variety of antimicrobials in
Polytrauma induced sepsis and septic shock patients [4].
Appropriate antimicrobial dosing is central to improving
outcome given the marked increase in mortality and other
adverse outcomes if there is a failure of rapid initiation of
effective therapy. Antimicrobial therapy in these patients
should always be initiated with a full, high end-loading
dose of each agent used.

Antimicrobials have different required plasma targets
for optimal outcomes. Failure to achieve peak plasma tar-
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gets on initial dosing has been associated with clinical failure
with Aminoglycosides. The clinical success rate for treat-
ment of infections correlates with higher peak blood levels
of Fluoroquinolones (e.g. nosocomial pneumonia) and Ami-
noglycosides (nosocomial pneumonia, gram-negative bacte-
remia and other serious infections) [8].

The dosing strategy for aminoglycosides and fluoro-
quinolones involves optimizing peak drug plasma con-
centrations. For aminoglycosides once daily dosing
(5-7 mg/kg daily gentamicin equivalent). Once-daily
dosing yields at least comparable clinical efficacy with
possibly decreased renal toxicity compared to multiple
daily dosing regimens. Patients with chronically mildly
impaired renal function should still receive a once-daily-
equivalent dose but would normally have an extended
period (up to 3 days) before the next dose. This dosing
regimen should not be used in patients with severe renal
function in whom the aminoglycoside is not expected to
clear within several days. Therapeutic drug monitoring of
aminoglycosides is primarily meant to ensure that trough
concentrations are sufficiently low to minimize the poten-
tial for renal toxicity. For fluoroquinolones, an approach
that optimizes the dose within a nontoxic range (e.g. levo-
floxacin, 750 mg every 24 hours or levofloxacin 750 mg
every 24 hours) should provide the highest probability of
a favorable microbiologic and clinical response [4].

Vancomycin is antibiotic whose efficacy is at least
partially concentration-dependent. Dosing to a target of
15-20 mg/L is recommended by several authorities to
maximize the probability of achieving appropriate phar-
macodynamic targets, improve tissue penetration and op-
timize clinical outcomes [26,47]. For Polytrauma induced
sepsis and septic shock an intra-venous loading dose of
25-30 mg/kg is suggested to rapidly achieve the target
trough drug concentration. A loading dose of 1 gram of
vancomycin will fail to achieve early therapeutic levels
for a significant subset of patients. In fact, loading doses
of antimicrobials with low volumes of distribution (teico-
planin, vancomycin, and colistin) are warranted in criti-
cally ill patients to more rapidly achieve therapeutic drug
levels due to their expanded extracellular volume related
to volume expansion following fluid resuscitation [24,28].
Loading doses are also recommended for B-lactams ad-
ministered as continuous or extended infusions to acceler-
ate accumulation of drug to therapeutic levels [38].

Earlier that initial doses of P-lactams can be given
as a bolus or rapid infusion to rapidly achieve therapeu-
tic blood levels. However, following the initial dose, an
extended infusion of drug over several hours rather than
the standard 30 minutes has been recommended by some
authorities [53]. In addition, some meta-analyses suggest
that extended/continuous infusion of fB-lactams may be
more effective than intermittent rapid infusion, particu-
larly for relatively resistant organisms and in critically ill
patients with sepsis [14,54].

The critically ill Polytrauma induced septic patients
exhibit a variety of physiologic perturbations that dra-
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matically alter antimicrobial pharmacokinetics. Pharma-
cokinetically optimized antimicrobial dosing strategies
in these patients is very difficult. These include increased
cardiac output, unstable hemodynamics, increased extra-
cellular volume, affecting drug clearance (variable kidney
and hepatic perfusion) and altered drug binding due to re-
duced serum albumin [39]. In addition, augmented renal
clearance is a recently described phenomenon that may
lead to decreased serum antimicrobial levels in the early
phase of sepsis [19]. These factors make individual as-
sessment of optimal drug dosing difficult in critically ill
patients and under-dosing is common in critically ill sep-
tic patients, but drug toxicity such as central nervous sys-
tem irritation with B-lactams and renal injury with colistin
is also seen [4,40]. These problems make therapeutic drug
monitoring important part of treatment for multiple anti-
microbials for critically ill patients with sepsis.

The initial use of multidrug therapy is often required to
ensure an appropriately broad-spectrum range of coverage
for initial empiric treatment. The use of multidrug therapy
for this purpose in severe infections is well understood.

The combination therapy means the use of two differ-
ent classes of antibiotics (usually a B-lactam with a fluo-
roquinolone, aminoglycoside, or macrolide) for a single
putative pathogen expected to be sensitive to both, par-
ticularly for purposes of accelerating pathogen clearance.

Combination therapy produces higher survival in pa-
tients with Polytrauma induced septic shock. A meta-re-
gression study recommended combination therapy in pa-
tients with a mortality risk greater than 25% [9,11]. When
using a carbapenem as empiric therapy in a population at
low risk for infection with resistant microorganisms, the
addition of a fluoroquinolone does not improve patients’
outcomes [6]. Despite the overall favorable evidence for
combination therapy in septic shock in clinical scenarios
of severe clinical illness (particularly septic shock), sev-
eral days of combination therapy is biologically plausible
and is likely to be clinically useful [9].

Prospective trials support initial combination therapy
for selected patients with specific pathogens [34] but in
most cases the offending pathogen is not known at the time
of presentation. Therefore, specifying combination therapy
to specific identified pathogens is useful only if more pro-
longed and targeted combination therapy is contemplated.
In addition, with respect to multidrug-resistant pathogens,
both individual studies and meta-analyses provide variable
results depending on the pathogen and the clinical scenario
[5,13,23,34,50]. The use of a specific form of combination
therapy is for streptococcal toxic shock syndrome, for which
animal models and uncontrolled, clinical experience demon-
strate a survival advantage with penicillin and clindamycin,
the latter as a transcriptional inhibitor to pyrogenic exotoxin
super antigens [48].

The benefit of combination therapy in Polytrauma
induced septic shock patients includes extended empiric
therapy for culture-negative infections and extended de-
finitive/targeted therapy where a pathogen is identified. In
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the case of neutropenia in the absence of septic shock, stud-
ies suggest that, while multidrug therapy to broaden patho-
gen coverage (e.g., to include Candida species) may be
useful, combination therapy using a B-lactam and an amino-
glycoside for purposes of accelerating pathogen clearance is
not beneficial for less severely ill patients [16]. Combination
therapy of this sort for even “high-risk” neutropenic patients
with sepsis is inconsistently supported by several interna-
tional expert groups [16]. This position against combination
therapy for a single pathogen in any form of neutropenic in-
fection emphatically does not preclude the use of multidrug
therapy for the purpose of broadening the spectrum of anti-
microbial treatment.

Early de-escalation of antimicrobial therapy has not
been studied. However, observational studies have shown
that early de-escalation of multidrug therapy is associated
with equivalent or superior clinical outcomes in Polytrau-
ma induced sepsis and septic shock [18,25]; despite this,
one study has indicated an increased frequency of super
infection and longer ICU stay [25]. In addition to institu-
tional benefit with respect to limiting a driver of antimi-
crobial resistance, early de-escalation can also benefit the
individual patient [41].

Agreement is lacking on precise criteria for triggering
de-escalation. Among approaches used by panel members
are de-escalation based on: a) clinical progress, b) infec-
tion resolution as indicated by biomarkers (especially
procalcitonin) and ¢) a relatively fixed duration of com-
bination therapy. This lack of consensus on de-escalation
criteria for combination therapy reflects the lack of solid
data addressing this issue.

Prolonged unnecessary administration of antimi-
crobials is detrimental to society and to the individ-
ual patient. For individual patients, prolonged antibi-
otic therapy is associated with specific illnesses such
as Clostridium difficile colitis and more broadly, an
increased mortality risk [17].

The patient factors will influence the length of antibi-
otic therapy, but treatment duration up to 10 days is gen-
erally adequate for most serious infections [36]. Recent
data recommends that some serious infections may be
treated with shorter courses especially if there is a need
for and successful provision of source control [12,42].
Subgroup analysis of the most critically ill subjects in
the short course of antimicrobials in the intra-abdominal
sepsis study of Sawyer et al demonstrated no difference
in outcome based on the duration of therapy (as with the
overall group) [42]. Treatment duration of 3 to 5 days or
fewer was the same effective like to the duration of up to
10 days. The conditions where is an undrainable foci of
infection, a slow clinical response, bacteremia with resis-
tant S aureus, candidemia/invasive candidiasis [29] and
other fungal infections, some viral infections and immu-
nologic deficiencies [16].

The duration of therapy in critically ill patients should
include immune status like a host factor. The patients with
neutropenic infection and sepsis often require therapy for

© GMN

at least the duration of their neutropenia. The nature of the
infecting pathogen also plays a role. In particular, uncom-
plicated S aureus-bacteremia requires at least 2 weeks of
therapy, while as an endovascular infection complicated
bacteremia requires treatment with 1.5 months of therapy.
Uncomplicated bacteremia has been defined as: a) no im-
planted prostheses, b) exclusion of endocarditis, ¢) nega-
tive results of follow-up blood cultures drawn 2 to 4 days
after the initial set, d) defervescence within 72 hours after
the initiation of effective antibiotic therapy, and ¢) no evi-
dence of metastatic infection. Patients with candidemia
(whether or not catheter-associated) and deep Candida in-
fections, whether or not associated with sepsis, require
more prolonged therapy [29]. Highly resistant gram-nega-
tive pathogens with borderline sensitivity to utilized anti-
microbials may be slow to clear and represent another ex-
ample. The Duration of therapy might also get affected by
the nature and site of infection. Osteomyelitis and larger
abscesses require longer therapy as they have limited drug
penetration. The severe disease more typically presents as
cardiac failure/cardiogenic shock and emboli rather than
as sepsis or septic shock, still it is well known that endo-
carditis requires prolonged antimicrobial therapy [2,19].
In critically ill infected patients, a variety of other factors
may play a role in determining the optimal duration of
therapy. If the clinician is uncertain, infectious diseases
consultation should be sought.

The decisions to narrow or stop antimicrobial therapy
must ultimately be made on the basis of sound clinical judg-
ment. Standard recommendations on duration of therapy in
this document depend on inferences from less ill cohorts.

For complicated, critically ill patients with serious
infections, noninfectious concurrent illness and medi-
cal interventions, even following control of infection
- may produce signs and symptoms consistent with ac-
tive infection. E.G.: an elevated white cell count may oc-
cur as a consequence of corticosteroid administration or
physiologic stress, pulmonary infiltrates and shortness of
breath may be caused by pulmonary edema in addition to
pneumonia; fever may be associated with certain drugs,
including phenytoin and B-lactams. Additionally, there is
a natural tendency to want to continue a therapy that is
often seen as benign longs enough to be confident of cure,
but antimicrobials are not an entirely benign therapy. In
low-risk patients, the adverse effects can outweigh any
benefit. The potential harm associated with unnecessar-
ily prolonged antimicrobial therapy, daily assessment for
de-escalation of antimicrobial therapy is recommended in
patients with septic shock and sepsis.

For the last several years, the role of biomarkers to
assist in the diagnosis and management of infections has
been extensively explored. The use of B-D-glucan and ga-
lactomannan to assist in the assessment of a broad range
of fungal pathogens has become well accepted [1,22]. The
measurement of serum procalcitonin is commonly used
in different parts of the world to assist in the diagnosis
of acute infection and to help define the duration of an-
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timicrobial therapy. A wide range of procalcitonin-based
algorithms have been used to direct de-escalation of anti-
microbial therapy in severe infections [35,46,51,52]. Still,
no particular algorithm provides a clinical advantage over
another. Literature suggests that use of such algorithms
can speed safe antimicrobial de-escalation compared to
standard clinical approaches with reduced antimicrobial
consumption without an adverse effect on mortality. Re-
cently, a randomized trial on procalcitonin use in critically
ill patients with presumed bacterial infection demonstrated
evidence of a reduction in duration of treatment and daily de-
fined doses of antimicrobials [ 10]. Additionally, the procalci-
tonin group showed a significant decrease in mortality. The
abovementioned finding is relevant with studies demonstrat-
ing an association between early antimicrobial de-escalation
and survival in observational studies of Polytrauma induced
sepsis and septic shock [17]. This benefit is not clear though,
because another meta-analysis of randomized controlled
studies of de-escalation failed to demonstrate a similar
survival [30]. Meta-analyses also suggest that procalci-
tonin can also be used to assist in differentiating nonin-
fectious and infectious conditions at presentation [46,52].
The strongest evidence appears to relate to noninfectious
pulmonary pathology vs bacterial pneumonia [43,46]; in
this study meta-analysis suggests that procalcitonin may
assist in ICU patients - predicting the presence of bacte-
remia [21].

The procalcitonin and all other biomarkers can pro-
vide only supplemental and supportive data to clinical as-
sessment. Decisions on initiating, altering, or discontinu-
ing antimicrobial therapy should never be made solely on
the basis of changes in any biomarker.

Polytrauma induced Sepsis and Septic shock is de-
fined as a critical condition. Before advent of antibiotics,
this condition was considered to be hopeless, so most of
the literature suggested starting antimicrobial treatment as
soon as possible. All the high quality studies agree that,
the rapidity of administration appropriate antimicrobials
is decreasing the chance of mortality, but still by sug-
gestion 45 minutes is acceptable delay in order to obtain
the cultures [15]. This time should be enough to obtain
cultures prior to the administration of antimicrobials. The
reason is that sterilization of cultures may happen just a
few hours later after antimicrobial starts. Making identi-
fication of a pathogen in Polytrauma induced sepsis and
a septic shock patient is depended on obtaining. Identi-
fication makes de-escalation of therapy possible. This is
associated with fewer side effects, lower costs and less
resistant microorganisms - leading to improved outcomes
[17]. Recent studies demonstrated that in order to control
severe presentations of Polytrauma induced sepsis, source
control is crucial. As Polytrauma is a condition caused
by multiple injuries, including abdominal, thoracic, and
musculoskeletal and others, patients with sepsis and sep-
tic shock are more likely to suffer from decreased plas-
ma levels. Thus in Polytrauma induced sepsis and septic
shock patients initiating aggressive fluid resuscitation is
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more important compared to standard cases of sepsis and
septic shock, prompt intra-venous infusion of antimicrobial
agents is also a priority. In this type of patients more intra-
vascular access devices are needed. The clinical success rate
for treatment of infections correlates with higher peak blood
levels of fluoroquinolones and aminoglycosides [8]. For the
critically ill patients, unlikely to previously recommended
standard dosing of antibiotics, recent studies have shown
that loading doses are more effective (explained due to their
expanded extracellular volume related to volume expansion
following fluid resuscitation) [24].

Failure to initiate appropriate empiric therapy with
Polytrauma induced sepsis and septic shock patients are
associated with a significant increase in morbidity and
mortality [31]. The initial selection of antimicrobial ther-
apy must be broad enough to cover all likely pathogens.
Even if septic shock is commonly used by gram-negative
and gram-positive bacteria, unlike to previous studies the
recent reviews demonstrated that there is no exact scheme
of empiric antibiotics. The choice of optimal empiric an-
timicrobial therapy depends on: patient’s age, comorbitities,
the anatomical site of infection (considering typical pathogen
profile), resistance patterns of prevalent pathogens, the pres-
ence of specific immune defects and prevalent pathogens
within the community. Recent articles show the increased in-
cidence of immunologic deficiencies and resistance and the
early de-escalation is considered to be even more important
in reduction of mortality [15]. Most frequently, a broad-spec-
trum carbapenem or extended-range penicillin/B-lactamase
inhibitor combination is used.

When the risk factors for MRSA exist, Teicoplanin, Van-
comycin or another anti-MRSA agent can be used [27].

Due to increased prevalence of Candida infections,
recent studies emphasize the importance of antifungal
treatment more. The reason for this increase is: the pro-
longed administration of broad-spectrum antibiotics, pro-
longed hospital/ICU admission, recent fungal infection,
immunocompromised status, prolonged invasive vascular
devices, total parenteral nutrition, necrotizing pancreati-
tis, recent major surgeries and multisite colonization. Em-
piric use of an echinocandin is preferred in most patients
with severe illness [49].

Early de-escalation of antimicrobial therapy has not
been well-studied. One study has indicated an increased
frequency of super infection and longer ICU stay [25].
Still current guidelines recommend that some serious in-
fections may be treated with shorter courses especially if
there is a need for and successful provision of source con-
trol [12,42]. The decisions to narrow or stop antimicrobial
therapy must ultimately be made on the basis of sound
clinical judgment

For the last several years, the role of biomarkers to
assist in the diagnosis and management of infections
has been extensively explored. The procalcitonin group
showed a significant decrease in mortality. The above-
mentioned finding is relevant with studies demonstrating
an association between early antimicrobial de-escalation
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and survival in observational studies of Polytrauma in-
duced sepsis and septic shock patients [17]. This benefit
is not clear though, because another meta-analysis of
randomized controlled studies of de-escalation failed to
demonstrate a similar survival [30]. As there is no strong
evidence, Procalcitonin can provide only supplemental
and supportive data to clinical assessment. Decisions in
treatment options should never be made solely on the ba-
sis of changes in any biomarker.

Conclusions. In case of Polytrauma induced sepsis
and septic patients the administration of empiric broad-
spectrum intra-venous antimicrobials (one or more) needs
to be initiated within one hour, in order to cover all likely
pathogens - including bacterial and potentially fungal or
viral coverage. The empiric antimicrobial therapy is rec-
ommended to be narrowed once pathogen is identified.
The dosing strategies of antimicrobials are optimized
based on specific drug properties, on accepted pharmaco-
dynamic and pharmacokinetic principles. The combina-
tion therapy should not be routinely used for Polytrauma
induced sepsis and bacteremia without shock. The combi-
nation therapy is initially used for septic shock, de-esca-
lation with discontinuation of combination therapy within
the first few days in response to clinical improvement and/
or evidence of infection resolution is recommended. This
applies to both targeted and empiric combination therapy.
In standard cases, antimicrobial treatment duration up to
10 days is adequate for most serious infections associ-
ated with Polytrauma induced septic shock and sepsis.
The longer courses are appropriate in patients who have a
slow clinical response, some fungal and viral infections,
or immunologic deficiencies and undrainable foci of in-
fection, bacteremia with S aureus. The measurement of
procalcitonin levels can be used to support shortening the
duration of antimicrobial therapy in Polytrauma induced
sepsis patients and to support discontinuation of empiric
antibiotics in patients who initially appeared to have sep-
sis, but have limited clinical evidence of infection.
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SUMMARY

RECENT PRINCIPLES OF ANTIMICROBIAL
TREATMENT IN POLYTRAUMA INDUCED SEP-
SIS AND SEPTIC SHOCK (REVIEW)

Kanashvili B., Saganelidze Kh., Ratiani L.
New Vision University, Thilisi, Georgia

20% of trauma deaths occur late after the injury. It is
usually the result of sepsis, multi-system organ failure, or
other complications. In Polytrauma induced sepsis and
septic shock patients, antibacterial management is crucial.
The knowledge of recent aspects of treatment is decreas-
ing the costs and the resistance of pathogens, morbidity
and mortality. Different models of treatment are suggested
by authors, basically they are depended on: the patients
age, there health condition, the factors of immunodefi-
ciency, at the location of infection and others. Using the
key words, the search engines produced articles. The re-
view was made on the studies about Polytrauma induced
sepsis and septic shock patients, about their antimicrobial
treatment dosage and duration, about the source control
and about the methods of early identification of pathogens
(Bacteria and Candida). The advantages and disadvantag-
es of early identification were also studied. Also the role
if biomarkers were also reviewed. Based on the review,
recommendations are given about the recent principles of
antibacterial treatment of Polytrauma induced sepsis and
septic shock patients.

Keywords: polytrauma, intensive care unit, sepsis,
septic shock, antimicrobial treatment, source control,
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guidelines, evidence-based, literature, resistance, immu-
nodeficiency, analysis, biomarkers, empiric antibiotics.

PE3IOME

COBPEMEHHBIE TPUHIUIIBI AHTHUBAKTE-
PUAJIBHOM TEPAITUU CEIICUCA U CEIITUYE-
CKOI'0O ILIOKA, HHAYIHUPOBAHHOI'O I1OJIH-
TPABMOM (OB30P)

KanamBuiau B.B., Caranesmze X.3., Parnanu JL.P.
Hbu1o Buoicen Yuueepcumem, Tounucu, I pyzus

CMepTHOCTh MAIMEHTOB C nonuTpaBmoi B 20% ciy-
YaeB, IPEUMYILECTBEHHO, BbI3BaHA CETICUCOM U CeNTHYe-
CKMM ULIOKOM, KOTOPBIM IIPUXOAMUTCSA Ha MO3JHUH NEepu-
of. DP(DHEeKTUBHBIM JICUCHHEM CEIICUCA U CEMTHYCCKOro
II0Ka, WH/yIIUPOBAHHOTO MOJUTPABMOH, SIBISIETCS] AHTH-
GaxTepHuagbHas Tepamus.

CoBpeMeHHBIE aCTIEKThI JICYCHHUS CETICHCa U CeNThYe-
CKOI'O 11I0Ka HALCJICHbl HA CHU)KEHUE [TATOTCHHOHN yCTOM-
YUBOCTH, PACX0Ja JEKAPCTB U MOKa3aTeIe CMEePTHOCTH.

[IpoananusupoBans! 54 HCTOYHMKA TEKyLIeH U pe-
TPOCIIEKTHBHON JIMTEpaTypbl IO BONPOCY aHTHOaK-
TEPUAJILHOM TEpaIluu CElcHca U CEeNTUYECKOro IIoKa
MAIEHTOB C MOJUTPABMOM, PACCMOTPEHBI Pa3IUYHbIC
CXEMBI U METO/IbI JICYCHHS 110 PA3HBIM KPUTEPHUSIM: BO3-
pacrt, oduiee cocTosiHue, MMMYHHBIN 1euIuT, 00J1aCTh
MOBPEKIACHHUS.

OnpeneneHbl 0COOEHHOCTH JO3UPOBKU M TMPOJOJ-
JKUTEJILHOCTH aHTHOAKTepUallbHOM Teparuu cerncuca u
CENTUYECKOTO II0Ka, WHJYIHUPOBAHHOIO IOJUTPABMOM,
WICHTU(UINPOBAH Kay3aTUBHBIM HCTOYHUK OakTepuil u
IpUOKOBBIX 3a00JICBaHUI; PaCCMOTPEHBI Haubojee pac-
NMpoCTpaHEHHBIE METOJIbI TEPAIIMU M OIpeiesieHa X d¢-
(exTrBHOCTB. M3yueHa poib OHOMapKepoB ISl IPOTHO-
3MPOBAHUS CETNICHCA M CENTUYECKOTO II0KA, BHI3BAHHOTO
nonuTpaBmMoil. Ha ocHOBaHMM aHaiIM3a JIMTEPATYPHBIX
JIAaHHBIX Pa3pa0OTaHbl PEKOMEHJAIMU 10 aHTHOAKTEepH-
aIBHOMY YIIPABJICHHIO CETCUCa U CENTHYECKOro IIOKa,
WHJIyIUPOBAHHOTO TTOJUTPABMOH.
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W3y4yenue OMOPUTMOB ITPEACTABISIET OTPOMHBIH HHTE-
pec Uil pa3IMYHbIX 00JacTell MeUIMHBL: THarHOCTHKH,
OpraHM3alK CKOPOH IMOMOIIH, TUTUEHBI Tpy/a, npodec-
CHOHAJILHOTO 0TOOpA, OIIEHKH aJaNTallMOHHBIX BO3MOX-
HocTel venoBeka [3,9]. Tepamnust OONBHBIX ¢ y4ETOM HX
OMOPUTMOB MMeeT HauOoJIbIIIee MIPAKTHIECKOE 3HAYCHUE.

B ocHoBe BpeMeHHOI opraHu3aluu >KMBOM MaTepuu
JISKHUT SHJIOTEHHAs IPUPOJIa ONOPUTMOB, KOPPUTHPYeMast
9K30T€HHBIMH (PAaKTOpaMH. YCTOWYHMBOCTH SHJIOT€HHOM
KOMITOHEHTBI OMOJIOTMYECKUX YacoB MOAJIEPKUBACTCS
TECHBIM B3aHMO/IEIICTBHEM HEPBHOM M TyMOpPaIbHOHN CH-
creMm [1,2,11]. BrIsiBieHBI BapHalniuu aMIUTUTY/IbI U BpeMe-
HU akpodas3bl NUPKAIUAHHOTO PUTMA Cep/Ilia C Ce30HaMH
roja, HaJM4YMe THIIOBOH OMOPUTMOJOTHYECKON peakunu
cepAla Ha BO3JCHCTBHE PA3IMYHBIX BHEIIHUX (haKTOPOB,
BKJIIOYAsi TEOMarHUTHYIO aKTUBHOCTb.

CormnacHO IUTEpaTypHbIM JTaHHBIM [4,14,15], cmepr-
HOCTB OOJIBHBIX HIeMH4eckoi 6onesnsio cepaua (MbC)
BCEX BO3pPACTOB BBHICOKAs B 3UMHE-BECEHHMH IEpHON,
MIPEBBINIAsl STOT TOKa3arellb JIETOM, 0OCOOCHHO ISl JIUI]
crapmie 75 net (Ha 37%).

JluHamMMKa Ce30HHOH 3a00JIeBa€MOCTH U CMEPTHOCTH
3aBUCHT OT OCOOEHHOCTEH KIMMAaTHYECKHX YCIIOBHH —
Ut perroHa 3amaaHoil CHOMpH, XapaKTepH3YIOIIEToCs
PE3KUM KOHTPACTOM TeMIEpPaTypHBIX PEXKUMOB B JIETHUN
1 3UMHUH NIepHOJIbI HEOIAroNpUsITHBIMHI CE30HAMH SIBJISI-
FOTCS KaK JIETO, TaK U 3uma [4].

Meron aucnepcuonHoro kaprupoBanus (/1K) smex-
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TpokapauorpaMmsl (OKI') n aHanmm3a MUKpoasibTepHAII
— UHHOBAIIMOHHAs TEXHOJIOT U aHAJIN3a HU3KOAMILTUTY/I-
HBIX KojieOanuit DKI'-curnana, mo3Bossromnasi perucTpu-
poBarh AIEKTPOPHU3HOJIOTHIECKHE ITIPOIECCHI, KOTOpBIE
SIBIIIFOTCS] UHTETPAJIbHON COCTABIISIOIIEN BPEMEHHBIX U3-
MEHEHUH nepQy3ur, MUKPOLUPKYISIMA U MeTabonnyde-
CKHX IpolieccoB B Muokapje [5-8,13]. MukpoBoabTHas
aJNbTEepHANNSl PENOSIPU3alK B BHUAE HW3MEeHEHHs (op-
MBI aMIUTUTY/IBI, JUTUTEIEHOCTH WJIH TOJSIPHOCTH 3yOIa
T B TMHAMUKE OT OJTHOTO CEPAEYHOrO IUKJIA K APYroMy
SIBIISIETCS 2JIEKTPOPHU3NOIOTNIECKUM (PEHOMEHOM, KOTO-
pBIH KIMHMYECKH paccMmarpuBaercsl Kak 3(hexTHBHBIN
HEUHBA3UBHBIN TNPETUKTOP pPa3BUTHUA KU3HEOMACHBIX
JKEJTyIOUKOBBIX HApYIIEHUI pUTMa cepAlla U BHE3aIHON
cepueunoit cmeptu [10,12].

HccnenoBanuii, MOCBSIIEHHBIX U3YYEHHUIO CE30HHOM
nepuoanKku Mukpokoiedannit JKI-curnana Ha mpots-
sxeHun T-3yOna y 370pOBBIX JIMIL M OOJBHBIX Pa3ludHON
MaTOJIOTUEH, IPAaKTHUECKU HE IPOBOJUIIOCH.

[enbro HACTOAIIETO UCCIIEOBAHUS SIBUJICS aHAJIU3 Ce-
30HHBIX KOJIeOaHUH MUKpoansTepHamii T-3y0Ona n oreH-
Ka BIMSIHUA Pa3lUYHBIX KIMMAaTUYECKHUX YCIOBUI Ha €ro
XapaKTEePUCTUKH Y 37I0POBBIX U OOJIBHBIX CEPACUHO-COCY-
JCTBIMH 3200JICBaHHSIMU.

Martepuaa n meroanl. O0cienoBano 283 venoBeka,
n3 Hux 189 — xurenu Jlusana, ropona belipyT: GonbHbIE
Cep/IeuHO-COCYAUCTRIMU 3aboneBanusaMHu (n=138) u yc-
JIOBHO 370poBbIe JHna (n=51) Ge3 KIMHUYECKUX M HH-
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CTPYMEHTAJIBHBIX MPU3HAKOB COMAaTUYECKOM MaToNOruy,
cpeanuit Bo3pact — 40,1+4,2 net (KOHTpOJIBHAS Tpymmna
Jlusan). I3 138 00cne10BaHHBIX € CEPACYHO-COCYIUCTHI-
MU 3a0ojeBaHUSAMH apTepuanbHoil runepronueit (I'b)
cTpananu 64 manueHrta, cpemHud Bo3pact — 62,7+1,6
net, UBC - 44 GonbHBIX, cpenHuil Bo3pact — 67,3+1,8
JIeT, uieMudeckoi kapauomuomnarueii (KMIT) - 30 6oi1b-
HBIX, CpeTHUN Bo3pacT — 64,7+2,6. Bce BhlleykazaHHbIE
yuYacTHHKH uccienoBanus (n=189) Habmonanick B Teue-
HHE T0/1a ¥ 00CIIEIOBAIMCH B KaXK/IOM €r0 CE30HE.

Kpome Toro, B BeceHHe-JIETHUI IepHOJT 00CIIe10BaIH
310poBeIX Jull B PO (n=94, cpennuit Bozpact 47,1+2,4
JIeT, KOHTpoJIbHas rpynmna Pd).

B wuccrnenoBaHum Takke MPOaHATU3UPOBAHBI JaHHbBIC
OKT 3nopoBbix (n=44, cpenuuii BozpacT —49,1+4,2 ner) u3
6a3b1 manubix DKI Physikalisch-Technische Bundesanstalt
(PTB), npenHa3Ha4eHHON I 3TAJOHHOTO TECTUPOBAHUS
JITOPUTMOB HalMOHanbHOro Mucturyra Merponoruu I'ep-
MaHHH, TPYTIIBI CPaBHEHMs (KOHTpoibHas rpymnmna PTB).

B xozme wuccnenmoBaHMs MalMEHTHI TONydYaid CTaH-
JAPTHYIO TEPAIMIO, B TOM YHCIIe OeTa-aipeHO0I0KaTOPBI,
aHaJIN3 TaHHBIX TPOBOAMIICS 6€3 MHANBUYaTbHOM OLICH-
KU BIMSHUS TPOBOJIUMOTO JICUCHUSI.

IIpoBoaunacek peructpamus IKI' ¢ ucnompzoBaHuemM
CHeNMaTU3UPOBAHHON IJIaThl BBOJIA CUT'HAJIA U BEIHOCHO-
ro 6noka g peructpanun JKI -curnana mpous3BoAcTBa
¢bupmbl «MeIUIMHCKHE KOMITBIOTEPHBIE cHCTeMbI» (3e-
JICHOTPaja) U 00pabOTKOW C TOMOIIBIO MMaKeTa MPUKIIa-
HBIX IIporpaMM. J{MCIIepCHOHHBIE XapaKTePUCTUKHU B IIPO-
rpamme «KapanoBuzop» paccunTeiBaiu mo 9 rpynmnam
OTKJIOHeHwmiH (puc. 1).

B rpynmnax G1-G9 ananu3upyroTcst iucnepcuu, oTpa-
JKAIOIME CTETEHb BBIPAXKEHHOCTH U JIOKAIHU3ALUIO JJIeK-
TPO(PH3MOIOTNYECKUX HAPYIICHUH B MHOKapje mpel-
Cep/iuil M KeNynovyKkoB B (ha3ax Jie- U Pernossiph3alnm.
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[IpuMeHsIIUCH paHTOBbIe (MHTEPBAJIBHBIC) KPUTEPUH U3-
meHeHui ¢urokTyanuii mokaszareneid PQRST. [lucnepcu-
OHHBIE XapaKTePUCTUKH, COOTBETCTBYIOIINE OTACIHHOM
IpyIIe OTKIOHEHHH, UMEIOT B (PyHKLUI BpEeMEHH, Xa-
PaKTEPHU3YIOUINX YCPEAHEHHBIC aMIUTUTY/IHBIC BapHallun
Ha ONpEAETICHHBIX y4acTKaxX KapAHONHTEpBaja.

[IpoBoaunu aHaMM3 aMIUIUTYAbl MHKPOAJIETEPHALIUH
T-3ybua B Tpex TouKax t ...t oo e (COOTBET-
crenHo Touku T, T, u T,). Ecin npumsate, uto Touka T,
XapaKTEPU3yET MPEUMYLIECTBEHHO PETHOHANBHYIO, a T, n
T, — TpaHCcMypaNbHYyr0 SIIEKTPUYECKYIO TETEPOTEHHOCTh
MHOKap/a, MOSBIACTCS BO3MOXKHOCTh OIIGHKH M CTETICHU
ApPUTMOICHHOM TOTOBHOCTH. PaccuutbiBanu pasHully am-
IUTATY] MEKpOaJibTepHaimid mexny T - -
-T) B MKB, T acomamioe I Tooname > B MKB (T,-T).

AHanu3 NONYyYEHHBIX JTaHHBIX MPOBEACH C MOMO-
IO METOJOB CTATUCTHKH B mporpammax Microsoft
Excel 2000; Primer of Biostatistics 4.03. Ouenu-
Bascs kpurepuil t CThIof€HTA 75 CBA3AHHBIX U HE-
CBSI3aHHBIX BBIOOPOK. J[JIsT OIIEHKH 3HAYUMOCTHU pas-
JUYUM MEXAy MaHHBIMH HCCIIETOBaHMUS B Pa3HBIX
rpynnax OONBHBIX HCIOJb30BaH t-Kputepuit CTbro-
neHTa ¢ u 0e3 koaddunuenra Yaiita. Bce nanubie B
Tabauuax npeacTaBieHbl B popMme «cpeaHee 3Haye-
HHUE * cTaHAapTHas omubkay». Paznuuus cuutanuch
noctoBepHbiMU TIipu p<0,05.

Pe3yabrarsl M ux obcyxaenne. Cesonnvle Koneoaus
Mmurpoanemepnayuti T-3y0ya y 300pogvix. Y 300pOBBIX K-
tesiel JIuBana u Poccun cpenHeronoBble 3HaYE€HUs MUKPO-
ansrepranud T, T,, T, CTaTuCTUYECKH HE pPa3IMYasvCh
(puc. 2). OTHOCHUTENHHO 3TaJIOHHOW KOHTPOJIBHOM TPYIIIBI
PTB ormeueno camkenue 3uadennii T,-T.

Bo Bcex Tpex rpymnmnax 340poBbIX: kuTeau JIuBaHa,
Poccun, nanneie 6a3sl PTB oTMeueHo moBBIIIEHNE [TOKa-
sarenst T, B cpapuenuun ¢ T u T,.
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Puc. 1. Hcxoonaa DKI u coomsememayiowue ell UHMepeaisl pacuema amniumyo MUKpoxkoieoaHui
OKT-cuenana no epynnam GI1-G9
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W KomTpont (148, n=51) KomTpane (2-8, n=34}
Puc. 2. Cpednezodosvie 3nauenuss nokazamenet mu-
kpoaremeprayuu T-3y6ya 6 3 mouxax (6 nauane, Ha nuke
U 8 KOHYe) 8 KOHMPOIbHBIX 2PYRNAX.
npumenanue: paztui mexcoy T, - e C
TUCTUYECKU 3HAUUMbL 0I5l KAACOOU KOHMPOLLHOU 2PYnnbl
(p<0,05), pasnuuus noxasamens T,-T, epynnvr PTB omno-

cumenvro I u Il epynn cmamucmuyecku 3nayumot (p<0,05)

WKoHTpone ( PTE, n=44)

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

IIpu cpaBHEHUHU JaHHBIX 3J0pPOBBIX XkuTened JIuBana
MoJoxe U cTapiie 40 et cpeHue 3HaUeHHs TOKa3aTemst
MUKpoajibTepHanuii T-3y01a Bo BceX Tpex aHalu3upye-
MBIX TOYKaxX OBUTM HIKEy JIMI] OoJiee MOJIOZOTO BO3pac-
ta (p<0,05, Tabmuna 1). Y mui qo 40 et MakCUMaJIbHbIC
3HaYeHHs ToKaszaress T, OTMeUannch BECHON U OCEHBIO
- 8,4+0,3 u 8,5+0,4 mMxB. Paznuuusi Mexay cpeaHuMu
3HAYCHUSIMU TZ-T3 OBLIM MUHMMAJIbHBI B 3UMHHUI TEPHO.T
-0,8+0,4 MxB 1 MmakcumanbHbI OceHblo - 1,64+0,4 MKB.

VY 3p0poBbIx xutenel JIuBana B Bo3pacTe craplue
40 neT BBISABICHO MOBBINICHUE aMILTUTYALI T, B 3UMHUI
nepuon - 10,7+0,7 MxB. YBennuenue cpeHuX 3HAYCHUIA
nenstbl Mexkay T,-T, Ha IPOTSHKEHUH IOl COCTABUIIO OT
0,9+0,4 ocenbio 10 2,2+0,3 MxB 3uMoii.

XapakTeprCcTUKH MUKpoalibTepHarmu T-3y0ua y 3mopo-
BBIX JkuTesnel JInBaHa B pa3HbIe CE30HBI T0f1a HAOMIONCHUS
CTaTUCTUUYECKH 3HAYMMO He pazindaiuch (tabmuma 1,2).

TakuMm oOpa3om, MOKa3zaTea MUKPOATIBTEPHAINH
T-3y061ia B Tpex aHalu3UpPyEeMbIX TOYKaX Yy 370POBBIX

Tabnuya 1. T'oouunvle konebanus nokazameneii anomepHayuu T-3yoya

6 mpex e2o mouxax 6 I konmponvroii epynne do u nocie 40 1em

KouTtpoabHbie Ce30HbI I MkB — MKkB oxconmame? MKB T,-T,, T,-T,,
noarpynmnsl (n=51) roaa . 5 s MkB MkB
3uma 4,5+0,3 7,7+0,2% 6,9+0,4" 3,2+0,3" 0,8+0,4"
Becna 5,0+0,5 8,4+0,3*" 7,4+0,4 3,4+0,2" 1,0+0,4
20- 40 ner (n=31) Jleto 4,9+0,4" 7,6+0,3* 6,4+0,3* 2,6+0,3 1,2+0,5
Ocenb 5,6+0,5 8,5+0,4*" 6,9+0,5" 2,9+0,3" 1,6+0,4"
Cpennee 5,0+0,4" 8,1+0,6%" 6,9+0,6" 3,0+0,2" 1,5+0,4
3uma 6,5+0,3 10,7+0,7* 8,5+0,5 4,2+0,4 2,2+0,3
Becna 5,9+0,4 9,3+0,6* 8,0+0,3 3,4+0,2 1,3+0,4
41-60 net (n=20) Jletro 6,4+0,5 9,6+0,5* 8,3+0,4 3,1+0,3 1,3+0,3
Ocenp 6,9+0,3 9,54+0,4* 8,6+0,3 4,1+0,3 0,9+0,4
Cpennee 6,4+0,4 9,8+0,3 8,5+0,4 3,7+0,2 1,3+0,4
20-60 (n=51) Cpennee 5,5+0,4 9,0+0,3 7,7+£0,3 3,4+0,3 1,44+0,2
npumeuarue: * - pazuuuus omuocumensio T, cmamucmuyecku suauumst (p<0,05),
"~ paznuyust omuocumenvto epynnot 41-60 nem cmamucmuyecku 3navumol (p<0,05)
Tabnuya 2. Cesonnvie konebanus nokazameneu atomeprayuu T-3yoya
6 00C1€008ANHBIX 2PYNNAX OONBHBIX KAPOUATLHOU namonocuell
3uma Becna | Jlero Ocenn
I'pynnbi
T asuane MKB (T))
Konrpons (n=51) 5,5+0,3 5,4+0,3 5,7+0,4 5,5+0,5
UBCA+T'B+KMIT (n=138) 12,3£0,2%** 13,2£0,37,%* 11,8+0,5%* 12,3+0,4
T, . .oMkB(T)
KonTpons (n=51) 9,240,2* 8,9+0,3* 8,6+0,3* 9,54+0,4*
NBCA+T'B+KMII(n=138) 20,1+0,9%, 20,6+0,8*, 20,6+0,10%* 20,540,5% **
T,y B (T)
KonTpoins (n=51) 7,7+0,4* 7,7+0.4 7,4+0,3* 7,8+0,5%
UBCHI'B+KMII (n=138) 16,4+0,3%, 15,4+0,3* 7 16,8+0,6%, 16,0+0,4* **

npumeuanue: * - pasnuuus omnocumenvro T, cmamucmuuecku snauumvt (p<0,05),
" - paznuuust OMmHOCUMENbHO SHAYeHU 3UMOLL cmamucmuyecku 3navumsl (p<0,05),

*¥ - pasnuyus OmHOCUMENbHO KOHMPONbHOU epynnvl cmamucmuyecku snavumsl (p<0,05)
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s)kuteneit JIlupana n PO cratuctuyecku He pa3nvyaiuchk,
OTMEYEHO YBEJIWYEHHE aMIUIMTYJHBIX XapaKTePUCTHK
T-3y6ua y nun crapiie 40 JeT, CTaTUCTUYECKU 3HAYUMBbIX
pa3inuMii CE30HHBIX 3HAUEHUH Y 370POBbIX HA IPOTSKE-
HHH TO0/1a HAOJIIOACHHSI HE BBISBICHO.

Cezonunvie konebanus mukpoanbmeprayuti T-3y6ya y
OOIbHBIX CePOEUHO-COCYOUCTBIMU 3A00NEBAHUIMU

W3 npuBeneHHbIX B TaOmuie 2 TaHHBIX BUIHO, YTO Xa-
PaKTEpPUCTHKH MUKpoaJbTepHanuy T-3y0ma y OOIBHBIX cep-
JICYHO-COCYIIUCTBIMH 3a00JICBaHUSIMH TIPEBBIILIATINA CPETHHE
3HAYCHUS] OTUX MOKA3aTesei y 3110pOBBIX. DTH pa3nyusi co-
XPaHsUIMCh B KaxI0H U3 noarpymir: y 6oibHbx I'b, UBC n
KMII, a Taroke uist KayKI0ro U3 CE30HOB rofia.

Ce3oHHbIe KOJIEOAHUs TIOKa3aresisi MHUKpPOAJIBTEp-
Haun T, y GONBHBIX CepaEYHO-COCYAUCTHIMU 3a001e-
BaHMSIMH B LIEJIOM HE UMEIOT JIOCTOBEPHBIX Pa3jIMuuil B
JMUHAMUKE HAOIONCHMS Ha MPOTSDKeHHH rofga. OmHako,
CJIe[lyeT OTMETHTB, YTO Tl0Ka3aTelb T,y 00ciIen0BaHHbIX
OOJIBHBIX CEPIICUHO-COCYAUCTON IMATOJIOTUCH MOBBIIIA-
ercs ¢ 12,3+£0,2 mxB 3umoit no 13,2+0,3 MxB BecHo#
(p<0,05), a T, - chmxaercsa ¢ 16,4+0,3 MxB 3umoit 10
15,4+0,3 mxB Becnoit (p<0,05).

V¥ manuentoB ¢ I'b u KMII noxka3zarenu Muxpoass-
TepHaluu B Touke T, B BeceHHUH Nepuoj| ObLIM BBILIE UX
CPEIHUX 3HAUCHHI, HAOIOmAacMbIX 3UMOU (Tabmuma 3).
HawuGonpime paznnuus BbisiBIeHB y OonbHbIX KMIT -
14,7+£0,4 mxB 3umoii u 16,1+0,5 mxB Becno# (p<0,05).
OTMeueHa ce30HHAs JMHAMMKa IIOKa3aTejeld MHUKpO-

ansrepHanuil B konue T-3y6ua (T .) B Bune cHmwkenus
CPeHMX 3Ha4eHUH B BeceHHMH mepuoa B rpynmnax MBC
1o 14,0+0,4 mxB u KMII - 19,3+0,5 mxB B cpaBHeHMH €
aQHAJOTUYHBIMH TaHHBIMH B 3UMHUI niepuo - 15,0+0,3 u
21,1+0,4 MxB, cootrBercTBeHHO (p<0,05).

Takum 00pa3oM, pe3ysIbTaThl MOKA3aIM, YTO MOPaKe-
HHUE MUOKap/ia XapaKTepU3yeTcs MOBBIIIICHUEM TOKa3are-
aeit T,, T, u T, OTHOCHTENBHO TPYIIBI 30POBBIX JIMIL.
3nauenus T, MMHUMAIbHBI 3UMOK M JIETOM U TOBbIIIA-
IOTCSl BECHOW M OCeHbI0. 3Hauenus T, nmenu oOpaTHyio
HAMPaBJICHHOCTh - MAKCUMAJIbHBIC 3HAYCHUS OBbLITH 3UMOK
Y JIETOM U CHUYKAJIUCh B BECEHHE-OCEHHUM MEepUoI.

B Tabnuiie 4 npuBeneHbI pe3ylbTaThl aHAINU3a CE30H-
HbIX KoneOanuii 3Hauenui nokasarenedt T,-T, u T,-T, B
00CIeI0BaHHBIX TPYINaxX OOJNILHBIX B TUHAMUKE HAOIO-
JIEHUsI Ha NpoTsKeHuu rona. Haumenwiue cpeanue 3Ha-
YEHUsl Pa3HUIbl aMIUIUTYJ MUKpPOAJbTEPHALMN MEXIy
Toukamu T, U T, BBISABICHBI B BECEHHUI TIEPHOJL B IPYIIIE
¢ KMIT - 9,54+0,4 mxB, kak u B rpynnax c I'b - 6,14+0,3
MkB u UBC - 6,6+0,3 MkB, a Takxe B 11eJI0OM B Tpymre
C CEepIICUHO-COCYAUCTHIMU 3a00aeBanusAMY -7,4+0,4 MKB.
OTMedeHa TMHAMUKa U3MEHEHUH CpeTHuX 3HAYCHUI pa3-
HHUIIBI AMILTATY/L MEKPOQJIBTEPHAIMK Mex Ty Toukamu T,
u T, B rpynime GONBHBIX CEPAEIHO-COCYIUCTHIMU 3a00I1e-
BaHUSIMU — TOBBIIIICHHWE B BECEHHUU mepuoa o 5,2+0,3
MKB. I1pu stom, cpennue snauenus T, -T, B rpynme 6oib-
HBIX CEPACYHO-COCYAUCTHIMU 3a00JIeBaHUSIMU B 2 paza
npesbiinaiy 3uayenus T,-T, Ha poTsbkeHnH roaa.

Tabnuya 3. Cesonnsie konebanusa nokazameneu aromeprayuu T-3y0ya 6 mpex mouxax
8 00C1e008AHHBIX 2PYNNAX OONLHBIX 8 OUHAMUKE HAOTIOO0EHUA HA NPOMANCEHUU 200d

3uma Becna Jleto Ocenb Cpef::e 34
[y T, B (T)
KonTpoms (n=51) 5,5+0,4 5,4+0,5 5,7+£0,6 5,5+0,5 5,5+0,3
I'b (n=064) 10,1+0,3" 11,0+£0,4%A 9,4+0,5 9,4+0,4 10,0+0,3"
UBC (n=44) 12,0+0,5" 12,5+0,4" 11,1+0,3" 11,5+0,5" 11,80+,2°
KMII (n=30) 14,7+0,4" 16,1+£0,5%~ 14,9+0,4" 16,0£0,5" 15,4+0,4"
Cpennee mo CC3 (n=138) 12,3+0,3" 13,2+0,3* 11,8+0,4" 12,3+0,3" 12,4+0,3"
sy MB (T)
Kontpoms (n=51) 9,240,7 8,9+0,7 8,6+0,6 9,1+£0,6 9,2+0,7
I'B (n=64) 16,7+0,9" 17,1+0,6" 16,5+0,9" 16,4+0,7" 16,7+0,5"
UBC (n=44) 19,4+0,7" 19,1+0,6" 19,0+£0,7" 19,0+0,8" 19,1+0,4"
KMII (n=30) 25,9+0,8" 25,6+0,5" 26,2+0,8" 26,5+0,6" 26,1£0,5"
Cpennee mo CC3 (n=138) 20,1+0,5" 20,6+0,7" 20,6+0,7" 20,7+0,5" 20,8+0,5"
s MEB (T)
Konrpouns (n=51) 7,7+0,5 7,7+£0,6 7,4+0,5 7,8+0,5 7,7+0,5
I'b (n=64) 13,2+0,5" 12,9457 13,6+0,5" 13,1+0,5" 13,2+0,3"
UBC (n=44) 15,0+£0,3" 14,044%A 14,7+0,5" 14,4+0,6" 14,5+0,4"
KMIT (n=30) 21,14+0,4" 19,3+0,5*~ 22,24+0,4" 20,4+0,5" 20,8+0,4"
Cpennee mo CC3 (n=138) 16,4+0,2" 15,4+0,3"* 16,8+0,2" 16,0+0,3" 16,2+0,3"

npumeyanue: * - paziuyus OMHOCUMETbHO OAHHBIX 8 3UMHUL nepuod cmamucmuyecku snayumst (p<0,05),

" - paznuuus omHoCUmMensHO epynnvl KOHmMpoas cmamucmuyecku snavumut (p<0,05)
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Tabruya 4. Cezonnvle konebanus nokazamenei aromeprayuu T-3y6ya
6 00C1e006AHHBIX 2PYNNAX OOIbHBIX 8 OUHAMUKE HAONIOOEHUS. HA NPOMSANCCHUU 200d

I'pynnsy/ 3uma Becna Jleto Ocenp Cpennee
froxasateit T e T raane A€1bTA T), B MKB (T,-T))
KonTtpoms. (n=51) 3,7+0,3 3,540,1 2,9+0,1 3,6+0,3 3,4+0,2
I'b (n=64) 6,6+0,2 6,1+0,3 7,1+0,2 7,0+0,2 6,7£0,2
UBC (n=44) 7,4+0,4 6,6+0,3* 7,9+0,3 7,5+0,4 7,4+0,2
KMIT (n=30) 11,2+0,3 9,5+0,4* 11,3+0,5 10,5+0,5 10,6+0,2
Cpenn. CC3 8,4+0,3 7,4+0,4* 8,8+0,3 8.3+0,4 8,2+0,2
TMaKc_TOKOanHne(HeHBTa T)’ B MKB (TZ-T3)
KonTpoms (n=51) 1,5+0,3 1,2+0,1*" 1,2+0,1 1,+0,3 1,3+0,1
I'b (n=64) 3,5+0,2 4,2+0,3* 2,9+0,2 2,74£0,2 3,6+0,2
UBC (n=44) 4,4+0,4 5,1+0,3*" 4,3+0,3 4,6+0,4 4,6+0,2
KMII (n=30) 4,8+0,3 6,3+ 0,5 4,0+0,5 6,1+0,5 5,3+0,2
Cpennee CC3 4,2+0,2 5,2+0,3*" 3,7+0,4 4,5+0,4 4,4+0,2

npumeyanue: * - paziuyus ¢ OAHHLIMU 8 3UMHUL nepuod cmamucmuyecku 3nawumot (p<0,05),
A - pasnuaua ¢ dannvivu T,-T, cmamucmuyecku snauumst (p<0,03)

Taxum o6pasom, mokasarermn T,-T, u T,-T, umenn ce-
30HHBIE pa3nyus: B 3uMHe-IeTHUA nepuon T,-T, moBbI-
LIAJIMCh, @ B BECEHHE-OCEHHUN - CHMXanuch. [Iporuso-
MOJIOKHAST HANPABICHHOCTh BBIABICHA U TOKa3aTels
TZ—T3 - HU3KWE 3HAY€HHUS B 3UMHEE-JIETHUN MePUOJT U 0~
BEIIIICHHE B BECEHHE-OCCHHUI MTEPHO].

BnustaHME OKpysKaromen cpeasl oTpakaeTcs Ha QyHK-
[IMOHABHOM COCTOSSHUH OpraHm3Ma dejoBeka. Cucrema
KpOBOOOPAIICHNSI OCOOEHHO UYBCTBHTENbHA K BIHSA-
HUIO BHEIIHEH Cpebl, CPAaBHUTEIHHO PAHO BKIIOYACTCS
B pEaKkIUH aJanTallid W MOXKET PacCMaTPHUBAThCA Kak
YyBCTBUTEIBHBII WHAWKATOP aJalTAllHOHHBIX PEaKINi
LIEJIOCTHOTO OpTaHn3Ma.

YCTaHOBNICHO, YTO CMEPTHOCT OT CEPIACIHO-COCYIH-
CTBHIX 3a00JIEBaHUH M OOIIass CMEPTHOCTh, B OTIIMYHE OT
CMEPTHOCTH OT OHKOJIOTHYECKHX 3a00JeBaHUIl, MMEIOT
YEeTKyIO CBs3b C ce3oHamu rona [14]. OgHako ce30HHI,
XapakTepu3yIoecs MaKCHUMalIbHON B TOIy CMEPTHO-
CTBIO, PA3INYAIOTCS B 3aBHCHMOCTH OT reorpadpuueckoi
IIMPOTHI: JUIS CTPaH, OM3KHUX K HKBATOPY - 3TO MEPHOJ C
(eBpans Mo UIOHB, U CTPAH CEBEPHOTO MOTYIIAPHS — C
HOSIOPS IO amnperb.

Bonbmias gacte Tepputopun Jlueana, ocoOEHHO B TIO-
CITeITHHE TOJIBI, SIBTSIETCS 30HOM C KAPKUMH KITNMAaTHIECKH-
MH YCIIOBUSIMH, a B JIETHUH TIEPUOL - AUCKOM(POPTHBIMH IS
MIPOKUBAHUS M TPYZAOBOH ACATEIFHOCTH, YTO TPEIBABISACT
TIOBBIIIICHHBIC TPEOOBAHMS K OpPraHU3MY YeJIOBEKa.

Ce30HHBIC OTAMYUS MHKpoaibTepHanmii T-3yOra,
BEISIBIICHHBIC B HACTOSIIEM HCCIEIOBAHUH y OOIBHBIX
CepaeYHO-COCYIUCTHIMU 3a00JICBaHUSAMH, U HE OOHApy-
JKCHHBIC Y 3[IOPOBBIX, MOTYT CBHICTEIHCTBOBATH O pa3-
JUYHBIX MEXaHM3Max MPHUCIOCOOUTENBHBIX —PEaKIINN
MHOKap/a ¢ IEePEeX0oIOM H3 «CIIOKOHHOT0» COCTOSHHS B
COCTOSIHNE (PYHKITHOHAIFHOTO HAMPSKCHNUS.
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Hamu m3ydyena aumHamuka mukpoansrepHanuii DKI
curnama T-3yOna B 3 TOYKax, KOTOpask MOKET OTPa)kaTh
pernonanbryto (T,-T,) u tpancmypanenyro (T,-T, ) snek-
TPHUYECKYIO TeTePOreHHOCTh MHOKapa. ITO MOXKET IMETh
MPAaKTUYECKOE 3HAYCHUE IS TTOSBUBIIEHCS BO3MOXKHO-
CTHU JIOTIOJIHUTEIBLHOM OIICHKH CTENEeHU apUTMOTEHHOMN
TOTOBHOCTU. B 3TO# CBSI3M MpeCTaBiIAIOT UHTEPEC IaH-
HBIE, TOJy4YCHHBIC HAMU paHee PY CPaBHEHUH ITOKa3are-
neit T-3ybna y GONBHBIX OCTPHIM MH(APKTOM MHOKapa
(ma 1-e u Ha 4-7 cyTKH), y OONBHBIX TOCTHH(DAPKTHHIM
KapIuOCKIEPO30M U y OONBHBIX, MEpeHECHNX (HUOPHII-
JSIHIO JKETyA0YKOB. MaKCHMasbHbIC 3HAYCHUS TaHHBIX
TOKa3aTesieil BBIBICHBI B TPyIIe ¢ (Gubpmmisamueit sxe-
mynoukos: T, - 26,4+2,0 u 20,1+0,4 mxB (p<0,05), T, -
21,3+1,1 m 15,2+0,7 mxB (p<0,05), T,-T, - 13,5+0,8 n
7,5+0,5 mxB (p<0,05) [5,7-8].

M3BecTHO, YTO B KOHLE 3MMbI M BECHOW MHOKap
(hyHKIIMOHUPYET Ha BEpXHEM Tpererne (PH3HOIOTHIECKOI
HOPMBI, €r0 (PYHKIIHOHAIBHBIC PE3EPBBI MPAKTHICSCKH HC-
YepIiaHbl, B TO BPeMs Kak JIETOM TH PE3ePBHI I0CTATOYHBL.
Hasmame ce30HHOH (DyHKIMOHATBHON aKTUBHOCTH Pa3iHd-
HBIX (PM3HUONOTHYECKUX CHUCTEM M OpPTaHOB paccMaTphBa-
eTcsl KaK OJIFH U3 IUArHOCTHYECKUX KPUTEPHUEB COCTOSHUS
37I0pOBBS, a HAPYIICHNE PUTMHYHOCTH B (pOpMe ee OTCYT-
CTBHS WJIM UCKAKEHHS — KaK MOKa3aTelb MPEAaToIOrnu
U martonoruu. VcciemnoBaHus MOKa3aiH, YTO BBIPAKCHHAS
CEe30HHAs JWHAMHKA XapaKTepHa W JUII COKPATHTEIBbHOM
CHJIBI CEplia: CIOCOOHOCTH Cep/ICYHON MBIIIIHI Pa3BUBATh
npeenbHOe HanpsDKeHHe Ooliee 4eM B ITOITopa pasa IMPEBbI-
I1aeT TAaKOBOH ToKazaress JietoM [ 1,2].

BrisBneHHass B HACTOSIIEM HCCIEHOBAaHUH CE30H-
Hasi BapuaOeNbHOCTh IOKa3aTeliel MHKpPOaTbTepHAIMHA
T-3yb11a ¢ cepie9HO-COCYANCTHIMHU 3a00JICBAaHUSAMH, MaK-
CHUMAaJIbHO TIPOSIBIICHHAS B PAa3IMYMAX MEKIY 3HUMHUM,
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JIETHUM CE30HaMHU OTHOCHTEJIBHO BECEHHEr0, OCEHHETro
CE30HOB HECOMHEHHO OTpa)kaeT M3MEHEHUS penossipu3a-
UM MHUOKap[a, 3HaYuMble ISl OLIEHKH TeYCHUs! 3abolie-
BaHUsI M JICYCHUS] OOJIbHBIX. DTOT BOIpOC TpeOyeT Oosee
TIIATEFHOTO M3YYECHUS M JalbHEHIINX HCCIEAOBaHUM,
KOTOpBIE ONPEAETSAT BO3MOXKHOCTH METOa B BEACHUU
OOJIBHBIX CEPJEYHO- COCYJUCTHIMH 3a00JICBAHHSIMH.

3akuoyenue. Takum 00pa3oM, MOTyUCHHBIE JAHHBIC
0 IMAarHOCTMYECKUX BO3MOXKHOCTSIX HOBOTO METO/a aHa-
JU3a MUKpOaJIbTepHAIIMOHHBIX XapakTepuctuk OKI' B
JICTANIbHBIX UCCIIEOBAHUAX B 00JIACTH XPOHOCTPYKTYPHI
PUTMOB MPEICTABISAIOTCS BeCbMa 3HAYMMBIMU. O4eBH-
HO, YTO HE/IOOICHKA CE30HHBIX KOJeOaHWil Xapakrepu-
cTuK MukpoansrepHanuii OKI'-curnana cyuecTBeHHO
CHIDKAeT KayeCTBO JUATHOCTUKU U JICUYCHMS MAlUCHTOB
B 00CJI€ZI0BaHHBIX TPYIIIaX OOJbHBIX, KOTOPBIM ITOKa3aHa
9Ta AMArHOCTHUKA U BO3MOXKHAs MTOCIIEAYIOIAas KOPPEKLUs
npoBoAuMOi Tepanuu. Heobxonumo manpHeiiee yriy-
OreHHOe OMO(M3MYECKOe HCCIIeOBAaHUE M0 M3YYCHHIO
MEXaHU3MOB MUKPOAJIBTEPHAINH, BKIIIOUasi THarHOCTUKY
TOJIMYHBIX KOJIEOaHUH MEMOPaHHBIX CTPYKTYp, YCTOWYH-
BOCTU MOHHBIX KaHAJIOB, aKTUBHOCTb aJICHUJIAT-IIUKIIa3-
HOM cuctembl, ypoBHA AT®D, ropMOHATBHBIX H3MEHEHUIT
U Ipyrux (haKTopoB.
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SUMMARY

SEASONAL VARIATION OF MICROVOLT T-WAVE
ALTERNANS IN PATIENTS WITH CARDIOVAS-
CULAR DISEASE AND HEALTHY SUBJECTS

*Halabi Gh., 'Bulanova N., Aleksandrova S.,
2Ivanov G., Aleksandrova M.

ISechenov University, Moscow, °Peoples’ Friendship
University of Russia, Moscow, Russia; *Hospital 2000,
Beirut, Lebanon

Objective - to access seasonal variation of microvolt
T-wave alternans of ECG dispersion mapping in patients
with cardiovascular disease and healthy subjects.

ECG data of the three groups of healthy subjects have
been compared: inhabitants of Beirut, Lebanon (n=51),
inhabitants of Moscow, Russia (n=94) and ECG data of
healthy subjects (n=44) from the testing ECG database of
the PTB - The National Metrology Institute of Germany
as well as a group of patients with cardiovascular disecase
(n=138), inhabitants of Beirut, Lebanon. Microvolt T-
wave alternans of ECG dispersion mapping was evaluated
in three points - Tbeginning, Tmaximum, Tend.

In healthy subjects, the seasonal variation of ECG dis-
persion mapping microvolt T-wave alternans was nonex-
istent. Myocardial lesion is characterized by an increase
in Tbeg, Tmax, Tend in relation to the healthy individu-
als. Tbeg values are minimal in winter and summer and
increase in spring and autumn. Tend values were reversed
- they were maximal in winter and summer, decreasing in
spring-autumn period. Seasonal variation of Tmax - Tbeg,
and Tmax -Tend was detected: Tmax - Tbeg increased in
the winter-summer period and decreased in spring and au-
tumn, Tmax-Tend - increased in the spring-autumn period
in relation to the winter-summer period. In patients with
cardiovascular disease, in contrast to the healthy, there is a
seasonal variation in microvolt T-wave alternans of ECG
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dispersion mapping, with the maximum differences in the
winter and spring seasons, which should be taken into ac-
count when applying the method in clinical practice.

Keywords: ECG dispersion mapping, early detection
of myocardial lesion; microvolt T-wave alternans; sea-
sonal variation.

PE3IOME

CE30OHHBIE KOJEBAHHUSA MHUKPOAJIBTEP-
HAIIAM T-3YBIIA Y 310POBBIX U BOJbHBIX
CEPAEYHO-COCYJAUCTBIMHN 3ABOJIEBAHU-
SAMHAN

Xanaou I., 'Byaanoa H.A., *Auexcanaposa C.I.,
2Hpanos I.I"., 2ZAnexcanaposa M.P.

Tepewitt Mockosckuil 2ocyoapcmeentblil. MeOUYUHCKULL
yuusepcumem um. U.M. Ceuenosa M3 PD, Hayuno-uc-
crnedosamenvekull omoen xapouonocuu Hayuno-mexno-
no2uuecko2o napka ouomeduyunst, Mockea; *@IrA0Y BO
Poccuiickuii ynusepcumem 0pyoicovt Hapooos, kagedpa
20CNUMANBHOU MEPAnUU ¢ KYPCOM KIUHUHECKOU 1abopa-
mopnotl ouaznocmuxu, Mocksa, Poccus; Meduyunckuil
eocnumans 2000, betipym, Jlusan

Ilenbro nccnenoBaHysl SIBUICS aHAJIU3 CE30HHBIX KO-
neGaHnii MUKpoanbsTepHaiuii T-3yOna aucrepcHoOHHOTO
kaptupoBaud OKI' y 310pOBBIX U OOJBHBIX CEPACUHO-
COCYIHUCTBIMU 3200JICBAHHSIMU.

[IpoBeneHo cpaBHEHHE MaHHBIX 3 TPYMI MpaKTHue-
CKH 37I0POBBIX JIHIL: kuTenu JluBana (n=>51), xurenn PO
(n=94) u OKI 3mopoBbix (n=44) u3 6a3sl ganHbix K[
JUTSL TAJIOHHOTO TECTUPOBAHUS anropuTMoB Hannonass-
HOTO MHCTUTYTa MeTposioruu I'epmanum, a Takxe rpymn-
bl OOJIBHBIX CEPACYHO-COCYAUCTHIMU 3a00JIEBaHUSIMU,
npokuBatomux B JIuBane (n=138). MukpoansrepHanuu
T-3yOua B TpéX TOYKaX: Tm’ TMM’ T, ., OUCHUBAIA NpH
MIOMOIIIM METoJla JUCHepcHoHHOro kaptupoBanus OKI.
CTaTHCTHYECKU 3HAYMMBIX Pa3IM4YUil CE30HHBIX 3HAYe-
HUI y 370pOBbIX HE BbIABIEHO. [lopaxkeHue muokapaa
XapakTepu3yercsl nosbllieHHeM nokazareneit T , T |

Ha4y Makc
T, ., OTHOCHTENBHO TPYNIbI 30OPOBBIX JHI. 3HAYCHHUS
T, MUHMMAJbHBI 3MMOH U JIETOM U MOBBIIIAIOTCS BECHOM
u oceHplo. 3HadeHust T mMmenu oOpaTHyIO HampaBJeH-
OKOH
HOCTb - OBUIM MaKCHUMaJbHBI 3UMOM U JIETOM, CHHUYKAsICh
B BeceHHe-oceHHMM nepuon. Ilokazaremu T - T ' m
Makc Hay
-T  uMenu Ce30HHBIC PA3TUUUA: B 3UMHE-JICTHUN
Makc OKOH
nepuon T - T  TOBBILIATNCH, @ B BECEHHE-OCEHHUM
Makc Hay

— cawkanucb, T -T - MOBBIIIEHHE B BECEHHE-OCCHHUI

[IEPUOJ, OTHOCUTEIILHO 3UMHE-JIETHETO IIEPUO/IA.

Y OGONBHBIX CEepIEYHO-COCYIUCTHIMU 3a00JIeBaHHSIMH,
B OTIIMYHE OT 3[0POBBIX, BBISIBICHBI CE30HHBIE M3MEHEHUS
MHUKpoasisTepHaImii T-3y01a ¢ MaKCUMaJTbHBIMU OTJINYHSI-
MH B 3UMHHUI U BECCHHHUI CE30HBI, YTO HCOOXOIUMO yUH-
TBIBAaTh MIPU IPUMEHEHUH METO/IA B KITMHUYECKOH MPaKTHKE.
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COBPEMEHHBIE ACITEKTbBI IMAT'HOCTHUKU U JIEYEHUA
CEPIEYHOMI HEJOCTATOUYHOCTH KAK ITPOSIBJIEHUS
AHTPAIIMKJIMHOBOM KAPIMOTOKCUYHOCTH (OB30P)

Caranenuaze X.3., Kaprapanze H.H.

Hbvio-Buoicen Ynusepcumem, Tounucu, I pysus

KapanorokcnaHOCTh — ANCHYHKINSA MUOKAp/a U cep-
JIeqHas] HEJOCTATOYHOCTh Ha (JOHE MPOTrpPEeCcCUPYIOLIETO
cHIDKeHHA (paknnu Beiopoca (DB) sBiseTcs cepbe3HbIM
OCIIO)KHEHUEM XMMHOTEPAITNH U MOXKET OCIIOKHUTD IIPO-
BE/ICHHE ITIPOTHBOOITYXOJIEBOTO JeUeHHs. B Hacrosiiee
BpeMs KapAuoTOKcuueckue >PQPeKTsl Ha (OHE XUMHO-
TEpalleBTUYECKOTO JICUCHNST — MpoOJieMa COBPEMEHHO-
CTH, CBSI3aHHAsl C OOJBIINM KOJMYECTBOM HEU3YUEHHBIX
BOIIPOCOB B CBSI3U C YBEIWYECHHEM IPOAOIDKUTEIBHOCTH
KHM3HU TTAIIEHTOB, MOSBICHUEM HOBBIX XMMHOIpETapa-
TOB U CXEM UX BBEICHUS.

AKTyaJbHOCTH TIPOOIEMBI O0YCIIOBICHA CIIOKHOCTSI-
MH OTIPEAETICHIUSI TOKCHIHOCTH IIPENaparoB B JOJITOCPOU-
HOM TIPOTHO3€, CPOKaMM M TPOSIBICHUSIMH CEpAEYHOMN
HEJI0OCTAaTOYHOCTH Ha (JOHE M TOCIIe JICUCHUS, COIyTCTBY-
IOLIMMH 3200JIEBAHNSIMH U TIEPEKPECTHBIMH CXEMaMH JIe-
yenus. Ha ¢poHe coderanns pasHbIX XUMHOIIPENApaToB U
CXEM MX BBE/ICHUSI KAPITHOTOKCHIHOCTD MOXKET MPOSIBIIATHCS
B Pa3sHBIX BUJAX U C Pa3JIMYHON CTETICHBIO BBIPAKEHHOCTH.
KapauomuouunTsl, Kak KJIETKH C OIPaHUYEHHON pereHepa-
TUBHOW CHOCOOHOCTBIO, TIOABEPKEHBI TOKCHUECKOMY JeH-
CTBHIO OHKOIPENAPaToB, XOTS, B OONBIIMHCTBE CITydacB
TOKCUYHOCTh IIUTOCTaTHKOB MPOSIBISIETCS B JCHCTBHM Ha
OpIcTpO ponHdepupyromme KIeTku [22].

[To mueHHUIO 5kcnepToB EBpomneiickoro odmiecTna Kap-
muonoroB (ESC), cepmedHO-COCYTUCTBIE OCIIOKHEHHUSA,
KOTOpPbIE BO3HHUKAIOT Ha (JOHE XUMHOTEPAIEBTHIECKOTO
JICYCHUs], TIPECTABICHBI JIEBATHIO OCHOBHBIMH KaTero-
pusiMu: auchyHKINS MHOKapia M cepiedHas HeocTa-
TOYHOCTb, HIIEMHYECKass OOJNE3Hb Cepiua, MaToJIOoTHs
KJIAllaHOB, HAPYIICHMsI PUTMa, B OCHOBHOM BbI3BAHHBIC
nexkapctBamy, yumsstommMu QT; aprepuaneHas ru-
MepTeH3usI, TPOMOOIMOOINIECKIE OCIONKHEHHUS, 3a00-
JeBaHus TepuepHUIECKUX COCYOB U HHCYIIBT, JIETOYHAs
THMEPTEH3MUs, IePUKapIHAIbHBIC OCTIOKHEHUS [5]. Yun-
TBIBAsI CIIOKHOCTB ITPOOJIEMBI JICUCHHS STHX MTALUEHTOB, B
Memopaagyme ESC 1o JiedeHro OHKOJIOTHIECKHX 3200-
JIEBAaHUHN U CEPAEYHO-COCYIUCTON TOKCUYHOCTU IPEIIO-
XKEHO (OPMHUPOBAHNE MYJIBTHIUCIHUIIINHAPHBIX KOMaH],
COCTOSIIINX M3 CIIEUAINCTOB pa3HbIX 00IacTel — Kapiu-
0JIOTOB, OHKOJIOTOB, XUMHOTEPAINeBTOB [5].

Ha ceropmsmmaumii nerp Hanbosee KapIHOTOKCHIHBIMH

© GMN

XMMHOTIpENIapaTaMi B CPaBHEHHWH C OCTAIBHBIMH CUMTa-
I0TCSl aHTPAMKIIMHBI, KOTOPBIE IIUPOKO TPUMEHSIOTCST ST
JICYCHHSI OHKOJIOTNYECKUX OOJBHBIX TIPH COMMAHBIX OITyXO-
JSIX ¥ 3JI0KaYECTBEHHBIX 3a00JICBaHMSIX KPOBH. AHTpaIy-
KIMHBI — 3((EKTHBHBIC MPOTHBOITYXOIEBBIE IpPEraparsl,
KOTOPBIC BKJIFOYEHBI TAKXKE B CXEMBbI JICUCHHUSI OHKOJIOTHHIE-
CKUX IALMEHTOB, UMEIOT MOLIHBIH IIPOTOBOOITYXOJIEBBIN U
BBIPKCHHBIC TOKCHYECKHE 3(P(EKTHI, B TOM YHCIIE U Kap-
JHOTOKCHIHOCTH [3,17]. OHM BBI3BIBAIOT MPAKTUIECKH BCE
MIEPEUNCIICHHBIE BO3MOJKHBIE KapAMOTOKCHUECKHE OCIIOX-
HeHust. COITacHO peKOMEHAAIMsAM pabodeil TPyImbl 1o
3a0oNeBaHMsAM MHOKapra " mneprukapaa EBporeiickoro o0-
IIECTBA KapANOJIOrOB, KapMOMHOIATHSI HA ()OHE XUMHOTE-
panmy OTHOCUTCSI K ITOATPYTIIIE HEHACIEICTBEHHBIX Kap/IHo-
natiii Ha (OHE BO3ACHUCTBUS JICKAPCTB (AHTPAIMKINHOB).
Bce xummoTepaneBnueckue mpenaparsl IPeaIokeHo Kiac-
CH(UIMPOBATH TIO TIPOSBICHUIO KapIHOTOKCHIHOCTH. OT-
JIMYAIOT Pa3NYHbIE TUIBI KAPANOTOKCUYHOCTH: 1) Kapauo-
TOKCHYHOCTh TIEPBOTO THIIA — HEOOpaThMast AWCQYHKIHS
(aHTpaIMKIMHBI) BCIEACTBHE THOENN KapANOMHUOINTOB.
JlokcopyOnImHy CBOHCTBEHEH TIEPBBI THIT KAPIHOTOKCHY-
HOCTH, KOTOPBIH SBIISIETCS HEOOPaTHMBIM M XapaKTepH3yeT-
Csl IECTPYKTUBHO-HEKPOTHYECKUAM TTOPAKEHUEM KIIETOK; 2)
KapANOTOKCHYHOCTh BTOPOTO TUIA — oOparumasi (Tpacry-
3yMa0, OH OTHOCHTCSI K MOHOKJIOHAJIbHBIM aHTHTENAM) - 3a
CUET MOBPEXKICHNS MHUTOXOHIPHH M IpoTenHOB. OmHaKo,
3TO JEJICHUE YCIOBHO, TaK Kak, HAIpPHUMEp, TPacTy3ymad
IIPY BO3IEHCTBUU HA YK€ MOBPEXKICHHBIA MUOKAp/ MOXKET
HUMETh KapIHOTOKCHIHOCTH | Trma [22].

AHTpanuKINHOBAasS KapAHMOTOKCHYHOCTH OBIBaeT
ocTtpas, paHHAA, mo3nHAs. OcTpas, OOBIYHO, pa3BH-
BaeTcs cpasy mocie nH(y3um mpemapara u dame 00-
paruma. OHa NpOSABIAETCS B BUAE NMPEXOASIIEH AMC-
(YyHKIIMM JIEBOTO JKEIyNO4YKa, CyNpPaBEHTPHUKYISIPHBIX
taxukapauii, DKI-m3menennii. Hem3zBecTHO Kak moBe-
JIeT ce0s ocTpas KapAUOTOKCHYHOCTH BIIOCIEICTBUH,
TaK KaKk MOXET IIPEBPATUTHCS B PAHHIOIO WU MTO3IHIOI0
KapAMOTOKCHYHOCTh WM CTarh oOpaTumoil. Pannsisa
KapINOKCHYHOCTh TPOSBISAETCA B TEUEHHE IIEPBOTO
rofia JICUEHUS, MO3IHAA KapAHOTOKCHYHOCTh — 4Yepe3
HecKoJIbKo JieT [13,28].

AHTpannKINHOBasT KapIUOTOKCHYHOCTh 0 HEKOTO-
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Tabnuya. Ioxazamenu yacmomol 603HUKHOBEHUSL OUCHYHKYUL 18020 HCELYOOUKA
Ha hoHe nevenus: npenapamamu 2pynnvl AHMpayuKiuHo8

AHTpPAUMKJIMHBI YacrToTra BO3HHKHOBeHHSsI, Yo
JlokcopyOura
400 mr/? 3-5
550 mr/m? 7-26
700 mr/m? 18-48
Wnapy6urms (>90 mr/m? ) 5-18
Brupy6unua (>900 mr/m? ) 0,9-11,4
MutokcantoH (>120 mr/m? ) 2,6
JIunocomanbHbie aHTPaUUKIHHBL ( >900 Mr/m?) 2

pBIM aHHBIM [9], MoXxeT mocTturath 60%. AHTpaUKITNH-
WHIyIUPOBAaHHAS KapAMOMHUOMATHS SBISETCS TSDKEIIBIM
OCIIO)KHEHHWEM aHTPAIMKIMHOBOI Tepamuy, CMEPTHOCTb
aTuX OonbHEIX mocturaet 50% [30], oHa umeeT Xymmmit
IIPOTHO3 B CPABHEHHUH C KapAHONATHUAMH APYTHX ITHOJIO-
ruid. Pa3uyHbIMI aBTOpaMH MPUBOAATCS] HEOAHOPOIHBIE
JITaHHBIE TI0 BBDKMBAaEMOCTH IALMEHTOB IIOCIE Kapauo-
TOKCHYHOHN Xxumuorepanuu. [IpuBonsTcs 1aHHBIE O BBI-
KHMBAEMOCTH TOCTIE JICUSHHUS aHTPALUKINHAMY B TCUCHHUE
2 et - meree 50% [19]. Caenyer oTmMeTHTh, 9TO TIEpe-
HOCHMOCTH 3THX IpENaparoB MHAWBUAYaIbHA U MOXET
OBITh Pa3NMYHONW y Ka)KJOTO MHalMeHTa. Y HEKOTOPBIX
MAIMEHTOB MTPOSBICHUS KAPIHOTOKCHIHOCTH BO3HUKAIOT
mocIie TepBoi H03bl aHTpanukiuHa [5]. [Ipu npumene-
HHUH JIOKCOPYOHIIMHA CYUTAETCS, YTO KAPJHOTOKCHIHOCTh
B BUJE 3aCTOMHOM CepAEYHONM HENOCTAaTOYHOCTHU pPa3BH-
Baercs B 5% ciydaeB NpH AOCTHKEHWH IOKHU3HEHHOM
KyMyJIsSTABHOM 710361 400 Mr/m?, a ipu 700 Mr/m? puck
pa3BUTHs CEpACYHOI HemoCcTaTodHOCTH nocturaer 48%
[3], T.e. mpociexxnuBaeTCsl HKCIOHEHIIMATIBHBIA POCT Kap-
JMOTOKCHYHOCTH TIPH YBEJIWYEHHH CYMMApHOW J103bI
mpemnapara (Tabnua).

B mHacrosimee BpemMsi OCHOBOHW MaTo(pU3HOIOTHIE-
CKOTO JEHWCTBHS aHTPALMKIMHOB CUNUTACTCS THUIOTE3a
OKHCJIMTEIHHOTO CTPECCA - TIOBPEXKICHUE KapAHOMHO-
LIMTOB B pE3yNbTaTe CBS3BIBAHMS AHTPAIUKIMHOB C
JHK, renepannu peakTHBHBIX (OpPM KHUCIOPOIA U TIe-
PEKHNCHOTO OKUCJICHUS JIUITUIO0B KJIETOYHOH MeMOpaHbl
[4,7]. MexaHN3M TOKCHYECKOTO IEHCTBUS aHTPALIHKIIH-
HOB ITOJIpa3yMeBaeT MUTOXOHAPHAIBHYIO TUC(HYHKIIUIO
C MIOBPEXICHUEM KIETOUHBIX MEMOPaH, TUCPETYIISIINIO
KaJpIeBoro OanaHca, U3MEHEHHE B JucOayiaHce ke-
Je3a, amonTo3 KapaumoMuoruTos [15,24,29]. V manum-
€HTOB cTapiie 65 JIeT, KOTOPBIE JIeJaTCsl CPETHUMH J10-
3aMM aHTPALUKINHOB, CEplledHas HEJOCTATOYHOCTDH B
10% ciydaeB pa3BUBaeTCs B BHAE aHTPALUKIMHOBOM
KapAMONaTuN 1 Yallle NMPOSABIAETCS B IPOTPECCUPYIO-
IIeM CHIDKEHHUH (paKIiy BEIOpOCa JIEBOTO KeTyZouKa
[5]. IIpu parHe#t grarHOCTHKE AUCPYHKIIUH MAOKapaa
U BOBPEMS HAdyaTOM JICUCHHH CEPJEYHOI HEeJ0CTaToy-
HOCTH OTMEYaeTCsl XOpOllIee BOCCTAHOBICHNE MallieH-
TOB [12], 607€e cI0KHO MPOTEKACT JICUSHUE CePACTHON
HEJO0CTAaTOYHOCTH KapAHMOTOKCHYECKOTO T€HEe3a, BhISAB-
JIEHHOM C OIIO3JaHUEM.
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OreHKa COCTOSIHMS ITAlMEHTA C TOYKH 3PEHHS IPOBe-
JCHUSI XMMHOTEPAIUH MO3BOJISET BBHIACIUTH (PAKTOPHI
pHCKa, IO COUYETAHUIO KOTOPBIX ONPEAEISIIOT NalleHTOB
BBICOKOTO PHCKA, KOTOPHIM PEKOMEHIOBAHA KOHCYIb-
Talusl KapJuojora ¢ perieHneM BOIIpoca O HeoOXo-
JUMOCTH TIPOBEACHUS KapIUOJIOTHYECKOTO JICUCHUS
1 KOPPEKIUH XMMHOTEPANEBTHUECKUX CXEM JICUCHUS
nanueHTa. McxonHble GakTopsl prcKa KapIuOTOKCHY-
HOCTH, TIPEXJE BCEro, CYMECTBYIONINE OONE3HH MHO-
Kapa — cepAcyHas HEAOCTATOYHOCTh C COXpPaHEHHOMH
WU CHIDKEHHOU ()pakumeit BEIOpOoca, OecCHMIITOMHAs
nucyHKOHS JIEBOTO JKedmymodka (¢pakmus BeIOpoca
<50% wnnaM BBICOKMH YpOBEHb HATPHH-yPETHUECKUX
MIENTH/I0B), TOKa3aHHAs UIIeMUudecKkas 00JIe3Hb cepla
(mepenecenHsle MH(APKTH MHOKapnaa, CTEHOKAapAMS,
A0pTO-KOPOHAPHOE IIYHTHPOBAHWE WM YPE3KOXKHAS
KOpOHapHas aHTHOIIIACTHKA, HIIEMHUS MUOKapaa), yMme-
pEeHHasl MJIH TSDKeJast MaToJI0TUsl KJIallaHOB, apTepHallb-
Has THIEPTEH3Us ¢ runeprpodueit 1eBoro xemyaouka,
runeprpopuieckas KapAHOMHUOIATH, IUIaTallHOHHAs
KapAMOMHONATHs, PECTUKTUBHAS KapAUOMHOIATHS,
BBIpa)XKCHHBIE HapymeHusa putMa (puldpruisamus npen-
cepauii, XKemymouKoBble Taxuaputmuu). Mcxoms wus
BBIIIECKa3aHHOTO, MOHITHO, HAaCKOJBKO 3HAYMMA JHa-
THOCTHKA CEPJEYHO-COCYIUCTHIX OCIOKHEHHH aHTpaIu-
KIIMHOBOM Tepalmuu M CBOEBPEMEHHOE JICUEHHE ITHX
MaIKeHToB. Bonpockl o cepaedHo-cocyIucTOMy MOHH-
TOPHHTY PaCCMOTPEHBI B peKoMeHaanusx Esponeiicko-
ro obmiectBa MegunuHCKo# oHkosorun (ESMO) 2012
I., B MeMopanayme EBporneiickoro o0mecTBa Kapauoio-
roB (ESC) mo e4eHnI0 OHKOJIOTHYECKHUX 3a00JICBaHUM
CEPJIEYHO-COCYANCTOH TOKCHYHOCTH, pa3pabOTaHHOTO
O] 3TU/I0M KOMHTETA I10 NMPaKTHKE 3TOr0 00mecTsa B
2016 . u B peKOMeHIauAX AMEPUKAaHCKOTO 00IIecTBa
o sxokapauorpadun (3xoKTI'). CornacHo Pexomenna-
nusm ESMO 2012 r. BceM manmeHTam, KOTOPEIE MPOo-
XOIAT IPOTHBOOITYXO0JIEBOE JICUEHUE, HEOOXOJUMO KOH-
TPOJMPOBATH CEPIEIHO-COCYAUCThIE TapaMeTpsl [2].
[Ipu neweHny aHTPAMKIMHAMH PEKOMEHTyeTCs Mpo-
BoauTh MoHHUTOpHHT OxoKI' mepen HawamoMm Ttepamnmwu,
coycts 3, 6,9, 12, 18 mecsres, Oomnee 9acTo — 1o 0COOBIM
nokazanuaM. Tpononun I, BNP pekomenznoBanbl namu-
€HTaM, UMEIOINM (PaKTOPBI PHCKa KapIHOTOKCHYHOCTH,
0COOCHHO B CITy4yasx NMPUMEHEHHs aHTpanukinHoB. Co-
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IJJACHO PEKOMEHJAIMAM, IPU BBIBICHUM CyOKIMHUYE-
CKOM KapIMOTOKCHYHOCTH, Halpumep, 0eCCUMITOMHOI
JUCHYHKIMH JICBOTO KETyJA0ouKa M YBEJIIMUECHHH YPOBHS
TPOIOHMHA TMOKa3aHo jedeHue naruenta U-AIlD, mpe-
BEHTUBHO, /ISl TPEOTBPAILCHUSI CHIDKCHUS (paKiuu
BbIOpoca jesoro xenymouka (@B JIXK). Ilposeienuem
KapIUOTOKCHYHOCTH XUMHUOIIPENapaToB, a TAKKE APYTUX
3a0oneBannii MokeT ObITh cHIbkeHne B JDK. ITonstHo,
9TO BaKHO MpoBoauTh HccnenoBanne @B JDK no nauana
Tepanuu, 4ToObl TIOHATh T€HE3 U3MEHEHHs COKPaTHMOCTH
JIEBOTO XKemynodka. [1omxonp! K OlleHKe COKPaTUMOCTH Jie-
BOT'0 JKEJTyJIOUKa pa3IMyaioTcs y pa3HbIX aBTopoB. [IpuHsaTo
CYMTATh KAPJUTOKCHYHBIM JielicTBueM cHIbkeHne DB Oornee
20% ot ucxona wim Jroboe cHwkeHne menee 50%. B He-
KOTOPBIX HCCJIEN0BAHUAX HCIONB30BATINCH Oojee cTporue
norxonsl — cHmkenne OB Oosee, ueM Ha 5%, 10 ypOBHS
MeHee 55% ¢ mpu3HaKaMHu XPOHUYECKOW CepIEeUHON HEelO0-
crarouHoct (XCH) unmu GeccumnromHoe cHikenne OB
6oee 10% no yposust @B menee 55% [20]. AMeprkaHCKUM
obmecteoM 1o Dx0KI' KapAMOTOKCHYHOCTBIO CUHTACTCS
camkenue OB JDK Gonee 5% ot ucxona 10 ypoBHS MeHee
55% ¢ npusHakamu XCH win OSCCHMITTOMHOE CHIKCHUE
@B 6onee, yem Ha 10% u menee 55% [11,23].

B Memopannyme ESC, ynomsHyTOM BbIIIE, OTMEYa-
ercst, 4To (hakTopaMH pHCKa Pa3BUTHS aHTPALUKIMHOBOM
HEZIOCTATOYHOCTH SBIISIOTCS: BO3pAcT cTapiue 65 JieT, cyM-
MapHas 7i03a aHTpalMKINHA 32 BpeMs JICUCHHs, cXeMa Je-
YeHHsd, JTydeBas MeIUacTUHAIbHAs Tepanus, 3a00JeBaHUs
cepaua, aprepuaibHas runepreHsus [5]. PexomenmoBaHo
HPOBOIUTH KapAMOJIOTUYECKOE 00CIIEZIOBaHNE, B TOM YHCIIE
OLCHKY (DYHKIIMH JIEBOTO >KEITylOuKa, BCEM MallMeHTaM, KO-
TOpBIE MONTYYalOT KapIHOTOKCUYIHYIO TEPaluio BO BpeMs U
THIOCJIe OKOHYAHUs JIedeHHd. B mnane muarHocTuku Kapauo-
TOKCUYHOCTH UCIIOJIB3YIOTCS METOUKH:

- anekrpokapauorpadus (OKI') — 1o 1 Bo Bpems seue-
HUA (TaxuKapaus, HapylLIeHUsT PUTMa U TPOBOJAMMOCTH,
usMmenenus uarepsaios ST, T, QT);

- 3xoKI. 3D-Dx0KI" obnasaeT BO3MOXKHOCTSIMH OoJiee
touHoro onpeneneHs @B JIK mo cpaBHeHUIO ¢ 2-MepHOA
(2D) OxoKT" u cpaBauma ¢ MPT. Ilpu HEBO3MOXHOCTH
npoBeneHuss 3-mepHoit (3D) OxoKI' pexomeHngoBaHa
ornenka ®B JDK ¢ momomipio 2D-Dx0KI™ GunianoBbIM
metonoM CumncoHa. HMcmpone3yrorcs KOHTpacTHast
9x0KT, crpecc IxoKI, metoauka ouenku Y3U uzobpa-
xenust MetonoM speckle-tracking — onenka roGanbHOM
nponoibHoil nedopmarun GLS (camxenue >15% cuu-
TaeTCsl MapKEPOM pPaHHEW CHCTONMYCCKUM AUCHYHKIIUN
- 1,34-36). KapnuanbHoii AuchyHKINEH CUMTAETCS CHU-
skeane @B >10% o 50% (mpu camwkenuun OB >10% pe-
KOMEHJIOBAaHO NPOBECTH CPAaBHUTEIBHYIO KOHTPOJIBHYIO
OxoKT crycts 2-3 Heenu nociie BhISIBICHUS CHIYKEHHOM
9x0KTI) [5]. Ilpu Tepanuu aHTpallMKIMHAME PEKOMEHI0-
BaHO npoBeneHue ucxonuoit IxoKI. [lpu Hanuuum guc-
(YHKIIMH JIEBOTO JKEY/I04Ka UCXOHO MM JPYTHX H3Me-
HEHUSIX PEKOMEHIYEeTCsl I3BMEHEHHE CXEMBI JIe4eHHs JTH00
Ha3Ha4YCHUE Tepaliy KapAHONPOTEKTOpaMH, CIeIyolee
OxoKI' BeIMoOnHsAeTCs B KOHIE JedeHus. Ilpu nedeHun
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BBICOKUMH JI03aMH aHTPAIUKJINHOB U JJIsI TAIIUEHTOB BbI-
COKOTO prcka — noropHas OxoKI™ — npu noctxeHnn Ky-
MYJISITHBHOM 710361 JOKCOpyOuIiHa 240 mr/m? [5].

- MarHuTHO-pe3oHaHcHast Tomorpadus (MPT) cepa-
na. MPT — 310 Meronuka paHHEro BBIABICHUS Kapauo-
TOKCHYHOCTH. MeToauka o0safgaeT XOpOIIMMHU JHarHO-
CTHYECKUMH BO3MOXXHOCTSIMH, MOJKET HCIIONb30BaThCs B
JTUHAMUKe, He TIO/IBepraeT MalleHTa HOHU3UPYIoLel pa-
JManui. AMEpUKaHCKHIA KOJIJIEIK KapIuoJoroB U Ame-
PHKaHCKas accOIMallUs cepla MPU3HAIOT ee KaK METOJ
BBISIBIICHUSI JAUC(HYHKIMU JIEBOTO JKEIYJ0YKa MOCIE XH-
muorepanuu. McnonszoBanue MPT orpannueHo BBuay
BBICOKOH CTOMMOCTH 3TOTO 0o0cenoBanus [8].

- paguoHyKIWAHAs JuarHoctuka. dpakuus BeIOpoca
JICBOTO KETyI0YKa MOXET OBITh OIICHEHa C ITOMOIIBIO
PaMOHYKIIMIHON PaBHOBECHOM aHTHOTpa(Uu UIIH METO-
JIOM PaJIMOHYKITMTHON PaBHOBECHOM BEHTPUKYIIOrpaduy,
OJTHAKO 3TH METOAMKHM B CBSI3U C HOHU3UPYIOILIEH Harpy3-
KOM HE 4acTO NPUMEHSIOTCSL.

- naboparopHble OnoMapkeps! (TponoHUH I, HaTpuii
-yperuyeckuii nentuy - HYII). Tpononun I moxeT ObITH
MapKepoM TOKCHYHOCTH U OIpeAessieTcs B Hadaje U B
KOHIIE Ka)KJI0T0 IMKJIa aHTPAIMKJINHOB. ETo moBsIeHne
SBIISICTCS TPEAUKTOPOM KapAHOTOKCUYHOCTH; HCCIENO-
BaHMs IOKa3ajM, YTO B ITHUX CIy4YasxX IeIecoo0pasHo
npoBenenue neueHus M-AllD [1,2]. B mmane kapauo-
JIOTHUYECKOTO MOAXO0Aa K 3TUM OOJBHBIM BaXXHO paHHEE
BbISIBIICHHE AUCOYHKIMA MHOKapJia C UCIOJIb30BaHUEM
Ox0KI" u 6uomapkepoB. [Ipu BISBICHHH OCSCCUMITTOM-
HOW AMCOYHKIMU JIEBOTO KEIyAOouKa MM CepleyHOM
HEJ0CTaTOYHOCTH PEKOMEHJI0BaHO HazHaueHue N-AlID
win OnokaropoB perenTopoB aHruoreHsuHa (BPA) wu
B-ampeHOOI0KATOPOB, UeM paHbllie OyJeT Ha3HAUYCHA dTa
Tepamnusi B 5TOM CJIydae, TeM JIydllle mporyHo3s [5].

JI1g marnueHToB HeBcerJa AOCTYIHBI JOPOTOCTOSIIHE
MeToAuKH oOcnenoBanus. OIHAKO M C TOMOIIBIO PYTHH-
HBIX METOJIMK, BHUMATEJIbHO HAONI0/1as MallMeHTOB, BO3-
MOXHO CYOUTh O KapJAHOTOKCHYHBIX OCIIOXHEHHUSIX Ha
(hoHE XMMHOTEPANeBTUUECKOTO JICYCHUs: (DU3UKAIbHOE
obcnenosanue nanueHta, DKI' uccinemopanue, npu He0O-
XOAMMOCTH — JlabopaTtopHoe o0ciieoBaHKe (TPOTIOHHUH U
ANEKTPOIUTHI KPOBH).

B wuccnenoBanusi 1o HaOMIOAEHHIO 3a TMAllMEHTaMHU,
MOTYYaOIUMH XMMUOTEPAINIo, B IUIaHE MOHUTOPHHTA
COKpaTUMOCTH ObUIM BKIIIOYeHBI 850 ManueHToB, KOTO-
PBIM NIPOBOAMIIOCH JICUCHNE aHTPALUKIMHAMHI U TPacTy-
3ymabom. [1pu HaOJIFOICHNH B TeUEHHE 3 JICT Y AIIMCHTOB
passuinack CH: mpu @B JIXK g0 nauana tepamuu 50-54%
-y 12,5%, npu ®B JIXK no nHawana teparuu 55-64% -y
3,8%, mpu @B JIK no nauana tepanuu 6onee 65% -y
0,9%, T.e., yeM HMXKe HauajgbHas COKPATUMOCTH JIEBOTO
JKeNlylouka, TeM Oojiee BBIPaKEHO B JWHAMMKE CHMIKE-
HHe (pakuuu BeIOpOCA JIEBOTO JKETYJO0YKa, YTO MOXKHO
pacleHUTh Kak NPOSBICHHE KapIUOTOKCHUECKOrO eii-
CTBHSI IIPEINaparoB, KOTOPOE BO3HHKAET B OOJIIIUHCTBE
clydaeB Ipu Oosiee HU3KUX 3HAUEHHUSIX COKpPaTUMOCTH,
T.€. IPY UCXOJHO 3aMHTEpPECcOBaHHOM MHUOKapae [23]. Ha
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(oHe JedyeHHs XUMHOIpenaparaMy, NPeUMYIIeCTBEHHO
AQHTPALMKINHAMUA MOKET BO3HUKHYTh MJIH YCYTyOHTHCS
cepleyHasi HeIOCTaTOYHOCTb, TIOCJIE Yero TPYIHO ee Je-
YHTh U TPOTHO3 Y MalMeHTa yXyamaercs. B cBs3u ¢ aTum
MOHSITHBI TIOTBITKA YCOBEPIICHCTBOBAHHS BAapHaHTOB
paHHel TMarHOCTUKH CepJeYHON HeA0CTaTOYHOCTH [6].

Kpaiine Ba)xHO paHHee BBISBICHHE KapIUOTOKCUYHO-
cTH Ha (poHEe XMMHUOTEepaINuK, TaK Kak BO3MOXKHO YMEHb-
LIEHHE KapJHOTOKCHUECKOro dddekra myreM u3MeHEeHUsI
JTIO3UPOBOK, CKOPOCTH BBEACHHUS IpEnapaTroB, 3aMEHBI
MpenaparoB Ha MEHee KapJHOTOKCHUYHbIE M Ha3HAYCHUsI
HOBOM KOMOMHanmu xumuomnpenaparoB. [Ipeanararorcs
QITOPUTMBI TUaTHOCTUKU M JICUEHHs CepAEeYHOW Heno-
CTaTOYHOCTU KapAHOTOKCcHYeckoro reHesa [2]. Jleuenue
AHTPALUKINH-UHAYLHUPOBAHHOMN CEepIeYHON HEeA0CTaTou-
HOCTH IIPOBOJUTCA IO CTaHIAPTHOI cxeMe ee JICUCHUS.
Heo0xonnmMo oTMETHTB, 4TO J0Ka3arelbHas 0asza 1o Jie-
YEHHUIO ATUX MAaIMEeHTOB orpaHuueHa. Mmerores uccieno-
BaHMs 00 3P PEKTHBHOCTH TPUMEHEHHUS Y ITHX OOJIBHBIX
U-ATI® u coueranus U-ATID c B-6rmokaropamu, ykasbl-
BaeTcs Ha ydmui 3h(GexT npu paHHEeM Hayalle Teparuy.
AHTpalMKINH-UHIYIUPOBaHHAS  KapJHOTOKCHYHOCTb
yMeHbIIaeTcst Ha poHe MPUMEHEHHUs DHANIATpHIIa, 03Ba-
JISIFOILIETO CHU3UTD MPOSIBICHUSI KapAMOTOKCUYHOCTH MPH
JedyeHnH aHTparknuHamu [21]. TIpu aHTpanuKiInH-uH-
JyUMPOBAaHHOW KapAMOMHOIATHA MOXET OBbITh HCIIOJb-
3oBaH KapBeauaon [10]. MeTomposnon npuMeHsieTcsl Kak
npodHIaKTHKA aHTPALMKINH-UHYIUPOBAaHHOW KapIro-
muonaruu [16]. HeOuBosion MoxeT ObITh Ha3HAYEH JJIs
JeueHus KapauoTokcuuHoctu [14]. B uccnemoBanun
PRADA mokasan KapHonpOoTeKTUBHBIN 3(h(eKT capTaHa
KaHJIeHCapTaHa TPH XMUMHOTEPANeBTUUECKOM JICUCHHH.
HBabpanuu MoXeT ObITh MCIIONB30BaH JJIs JICUEHUs aH-
TPALMKINHOBOH KapIUOTOKCHYHOCTH [27].

[TpoBeneH psin uccienoBaHuil MO 3(PPEKTUBHOCTH
AQHTAarOHUCTOB MHUHEPAJOKOPTHKOWIHBIX  PELENTOPOB.
BonbIIMHCTBO MpenaparoB, KOTOpPbIE HCIOJIBL3YIOTCS B
JICYCHUHM Kap/IMOTOKCMYHOCTH, BBI3BIBAIOT apTepHalb-
HYIO TUNOTeH3H0. Takum 06pazoM, JedeHrEe MallueHTOB,
y KOTOPBIX UMEETCS HU3KOE JIaBIICHHE, STHMH TIperapa-
TaMH OTPaHMYCHO. B CBSI3M C 3THUM MOBBIIACTCS POJIb
MeTaboJIMuecKoil Tepanuu (TpUMETa3H1H), CTAaTHHOB,
CEJIEKTMBHOTO MHTHMOWTOpa MOHHBIX f KaHaloB CHHYCO-
BOTO y371a UBabpaanHa. 3acayKHBalOT HHTEPEC HCCIEI0-
BaHMs, NOCBSIIICHHbIC IPUMEHEHUIO UBa0paInHa B IUIaHE
JIedeHUs] W NMPOGUIAKTUKY aHTPAIMKIMHOBOM Kapano-
TokcuuHOCcTH. [Tokazana > pekTuBHOCTD MBaOpaMHa B
KyNUPOBaHUH KapIMOTOKCHYECKUX MPOsIBICHUIT (cep/tie-
OueHue, nepebou B paboTe cepiia, ONbIIKa), HapyIle-
Huit Ha OKIT, B ymenbeHnn nposisinenuii npusnakos CH
3a cyYeT MOJIePIKAHUs CePJICYHOr0 BHIOPOCa Ha I0JKHOM
YPOBHE, B IPEJOTBPAILICHUH CHIKSHUS I100aIbHON 1po-
nonabHON nedopmanuu muokapaa [18,25,26]. Jleuenue
9THX MAIlMEHTOB BCEIAa CIOXKHAS 3ajada, 4TO CBS3aHO
C COINYTCTBYIOUIMMHU 3a00JICBAHUSIMH, OCIJIOKHEHHSIMH
TeueHus1 3a00eBaHMN M JCHCTBUS MennKameHToB. Ha-
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JMYKEe UIEMUYECKON 00JIe3HM cepaua siBisieTcs: GpakTo-
POM pHUCKa B IUIaHE Pa3BUTHS aHTPAIMKINHOBOM Kapau-
OTOKCHYHOCTH. TpomMOOLUTONIEH S, BO3HUKINAS HA (hOHE
XUMHUOTEPANeBTUYECKOTO JICUCHMsI, MO BCEH BEpOAT-
HOCTH, SBIIFETCS MPOTHBOIOKAa3aHUEM sl Ha3Haye-
HUS aHTUKOATYISHTOB M JI€3arPEeraHToOB. DTO MOXET
KacaTbCsl MAI[MEHTOB MOCJE YPE3KOKHOTO KOPOHAPHO-
ro BMmematenscTBa (UKB), xoTopbIM mokaszaHa JBOM-
Has je3arperanTHas tepamnusd. CoIvacHO MOCICAHUM
pexoMenaanusM, HazHauenue mnocie UYKB nBoitHoi
Jle3arperaHTHON Tepamnuu JOJKHO OBITh OrpaHHYECHO
MUHHUMAaJIbHO-Pa3yMHON IMPOJOIKUTENBHOCThIO. Bo3-
0oOHOBJIEHHE TIPEPBAHHOW IMOCJIE KOpOHApOCa3Ma XH-
MHUOTEpANuu BO3MOXHO TOJBKO B OCOOBIX CHUTyalUsX,
MocJie TIIATeIbHOTO HAOMIONEeHNS 3a OOJIBHBIM U MPO-
BEJCHMS JICUCHHS HHUTpaTaMH W/WiKM OJoKaTopamu
KaJIbIIUEBBIX KaHAJIOB.

Jlo Haganma XMMHOTEpaNnuu CIeAyeT OICHUTh HC-
XOJHBI KapJUOTOKCUYECKUHM pUCK maunueHTta. Ilpu
HCXOIHO BBICOKOM KapAHOJOTHYECKHUM pHUCKE He-
00XOJIMMO CKOMIIEHCHPOBATh MNalUeHTa (IPOJICYUTh
CepJIEYHO-COCYANCThIE  3a0ojeBaHMs), Ha3HAYMThH
npodmiakTudeckyro Tepanuio - W-AIID wumum BPA,
[-010KaTOpPbI, aHTATOHUCTHI AJbJOCTCPOHA HIIH [CK-
cpazokcan [5]. Ilpu HCXOMHO HUBKOM PHUCKE cepJied-
HO-COCYJIUCTOTO OCJOXHEHHSI TpoduIakTuyecKas
Tepamnus MOXKET paccMaTpUBAThCS IS MAllMEHTOB,
KOTOPBIM TJIAHUPYETCS JICUEHHE BBICOKUMH CyM-
MapHBIMU 03aMH aHTPAUKIUHOB (>250-300 mr/
M? nokcopybuinuua). Jlekcpa3okcaH — mpemapar,
3aperucTpupoBaHHbIil B EBpone u moka3zaHHbBIA A1
JICYCHUs 3allyLIEHHBIX MIU MeTacTaTH4ecKux (Gopm
paka MOJOYHOM JKelle3bl y MalueHTOB, KOTOPhIE YikKe
MOJIYYHJIH HaKOTUJICHHYIO 103y JHOKcopyOuiuua >300
Mr/M? H MOTYT MOJYYUTH MOJB3Y OT MOCIECAYIOMIETO
JedeHus noxkcopyounuHom [5]. Ilpu BOZHUKHOBEHUNU
camxenus ®B JIK, cumnToMHOro uian 6€CCMITOM-
HOT0, B MpOLlecCe MIN MOcJie TPOBEACHUS NPOTUBO-
OTIYXOJIEBOTO JICUCHHS] HEOOXOJUMO MpOBEJEHUE Te-
panuu ManMeHTOB comlacHo pekomeHpanusam ESC
10 JICUCHHIO CepJlIeuHON HenocTaTouHoCTH [S5]. Eciu
ceplleyHast HeI0CTaTOYHOCTh MOABIACTCA IPU XUMHU-
oTepanuy BO3MOXHO ee NpepbiBaHue. Bo Bcex ciy-
yasgX MOAXOJA MHIWBHUIYaJbHBIH M BONPOC pernraercs
COBMECTHO KapAHOJIOTaMH U OHKOJIOTaMH.

Taxum 00pas3oM, JedeHHe TUCHYHKIMH MHOKapaa
U CepJIeYHOI HEeJ0CTAaTOYHOCTH Ha (hOoHE KapIuOMHO-
MaTUU TOKCHYECKOTO TeHe3a KaK OCJIOKHEHUS aHTpa-
UKJIMHOBOM Tepanuu sIBISETCS Cepbe3HOi mpobie-
MOM, OCJIOKHSIOWIEH MPOBEJCHUE JICUCHUS TAXKEIbIX
OHKOJOTHYecKuX OonbHBIX. OOciemoBaHME 3THUX Ma-
I[UEHTOB, CPOKH Hauajia Tepamuy, IPEeBEHTHUBHOE Jie-
YeHHue, Tepamnus CepAeyHON HeJOCTaTOYHOCTH, JO3bl U
KOMOMHAIMKM XUMHOIPEnaparoB HeoOXOAMMO pelaTh
MYJIBTJUCLMIUIMHAPHON KOMaHI0M Bpayei s yclell-
HOTO BEACHHS ITUX MallUCHTOB.
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SUMMARY

MODERN ASPECTS OF DIAGNOSIS AND TREAT-
MENT OF HEART FAILURE, AS A MANIFESTA-
TION OF ANTHRACYCLINE CARDIOTOXICITY
(REVIEW)

Saganelidze Kh., Kavtaradze N.
Niu-Vigen University, Thilisi, Georgia

This review is devoted to the urgent problem of cardi-
ology and oncology — the cardiotoxicity of chemotherapy
drugs - anthracyclines, which are considered to be one of
the most cardiotoxic and cause a variety of cardiotoxic ef-
fects. The review also examines the diagnosis, treatment
or preventive treatment of this pathology. The urgency of
the problem is associated with the possibility of early or
late manifestations of cardiotoxicity, manifestations of
cardiotoxicity against the background of cross treatment,
manifestations of cardiotoxicity against the background
of various concomitant diseases. The review identified
9 main categories of cardiovascular complications dur-
ing chemotherapeutic treatment and presents the types of
cardiotoxicity caused by the use of anthracyclines. The
issue of heart failure as a manifestation of anthracycline
cardiotoxicity and the approaches to early diagnosis of
cardiac insufficiency were examined in detail. The recom-
mendations of the European Society of Medical Oncol-
ogy (ESMO) (2012), the recommendations the European
Society of Cardiology (ESC) in 2016 regarding the di-
agnosis and treatment of these patients are reviewed. An
overview of the literature on the treatment and diagnosis
of this category of patients is presented, especially with
concomitant diseases. Examination of the patients, the
timing of the initiation of therapy, preventive treatment,
medication correction of heart failure, the doses, the com-
binations of chemotherapeutic drugs are issues that are
recommended for the multidisciplinary team to success-
fully manage these patients.

Keywords: cardiotoxicity of chemotherapy, anthracy-
clines, heart failure, diagnosis, treatment.

PE3IOME

COBPEMEHHBIE ACIIEKTbBI IUAI'HOCTUKH U
JIEYEHUS CEPAEYHON HEJOCTATOYHOCTH
KAK TIPOSIBJIEHUSI AHTPAIIUKJIMHOBOU
KAPAMOTOKCUYHOCTH (OB30P)

Caranennnse X.3., Karapaase H.H
Hbviro-Buoiwcen Ynusepcumem, Tounucu, I pysus

[IpencraBneHHsrii 0030p TOCBAIICH —aKTyalIbHOW
mpo0sieMe COBPEMEHHOM KapIHOJIOTHH W OHKOJIOTHH —
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KapJAUOTOKCUYHOCTU XHUMHONPEIaparoB, B YaCTHOCTU
AQHTPALMKINHOB, KOTOPBIE CYMTAIOTCSI Hanboliee Kapauo-
TOKCHYHBIMH W BBI3BIBAIOT Pa3HOOOpa3HbIE KapAHOTOK-
cruHble 3 dexThl. PaccMOTpeHbI BOIIPOCH! JMarHOCTUKH,
JICYCHUA HIIN HpeBeHTHBHOﬁ TCpanunu 9TOM NATOJIOTUH.
AKTyaJbHOCTH IPOOIEMBI CBSI3aHA C BO3MOXKHOCTBIO paH-
HUX WX OTAAJICHHBIX HpOHBJ’IeHI/Iﬁ KapJAUOTOKCUIHOCTHU
Ha (DOHE MEePEeKPECTHBIX CXEM JICUEHHUS U PasHOOOPa3HBIX
COINMyTCTBYIONIMX 3a0oyicBaHuiA. BrigeneHpl 9 0CHOBHBIX
KaTeropuil CcepaedyHO-COCYAUCTBIX OCJIOKHEHHH Ha
(1)0He XUMHUOTCPAINIEBTUYCCKOI'O0 JICYCHUA, MPCIACTaB-
JICHBI TUIIBI KapJUOTOKCHUYHOCTH MNpU MNMPHUMECHCHHUU
aHTpauukiauHOB. [logpoOHO paccMOTpeH BOMpOC O
CepACYHOI HEAOCTAaTOUHOCTH KaK MPOSIBICHHUS aHTpa-
L[PIKHI/IHOBOﬁ KapJAUOTOKCUYHOCTH, MOAXOAblI K €€ paH-
Hell guarHoctuke. PaccmoTpensl pexomennanuu EBpo-
neickoro odmecTBa MeaUIHCKOM oHKoorud (ESMO)
2012 r., pexomeHaanuu Pabouell rpynmbl MO OHKO-
JOTUYECKUM 3a00JIEBaHUSIM U CEPACYHO-COCYIUCTOMN
TokcuuHOCTH EBporeiickoro ofmiecTBa KapaHOJIOTOB
(ESC) 2016 1. mo 1uarHOCTUKE U JICYCHUIO MAIIUEHTOB
¢ 3ToM narosioruei. IlposeseH ananus aureparypsl 10
JEYEHUIO0 W JMarHoctuke OosibHBIX. OOcinenoBanue
3TOH KaTeropUM MaIMeHTOB, CPOKH Haydajia Tepanuu,
MNPEBCHTUBHOC JICUCHUEC, MECIUKAMCHTO3Hasd KOPPCK-
ous cep;[equﬁ HCAOCTATOYHOCTH, JO3bI U KOM6I/IHa-
MU XUMHUOTpenapaToB — BOMPOCHI, KOTOpbIE HE00-
XO0AMMO peuiaTb MyHLTH}IHCHHHHHHapHOﬁ KOMaH/I€
Bpaqei& JJId YCIEIIHOT0 BEACHUS OTUX MALUCHTOB.
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COBPEMEHHBIE ITOAXOAbI K JIJEYHEHHUIO PACCEAAHHOI'O CKJIEPO3A
(OB30P JINTEPATYPbI U CJIYUAM U3 TPAKTUKH)

Xamuayaaa A.A., Kadnpaxmanosa I.Bb., YTrenkanuesa A.Il., Japun [.b., Ypamena %K.VY.

3anaono-Kazaxcmarnckuil 2ocyoapcmeernmbiil meouyunckull yrusepcumem um. M. Ocnanosa, Akmobe, Kazaxcman

CornacHO COBPEMEHHBIM MPEICTaBICHHSIM, PACCESH-
HbI ckiepo3 (PC) - xpoHndyeckoe AU3MMMYHHOE HEHpPO-
JIereHepaTuBHOE 3a00JIeBaHUE [IEHTPAJILHOI HEPBHOM CH-
ctemsl (ITHC), xoTopoe xapakTepusyercss HempepbIBHBIM
MMpoTrpeCCUpPOBaHUEM U PA3JIMYHBIMU TEMITAMU UHBAJIU AU~
3anuu [6]. B mociemHue ronsl HAOMIOAACTCS TCHICHINS
pocra 3aboneBaemoctu PC Bo Bcem mupe [16]. B HacTto-
SIIee BPeMsl HACUMTHIBACTCS OKOJIO 3 MJIH. 00ibHBIX PC
[10]. IIpu sToM xenmunbl crpanatT PC B 3 pasa uvaie,
yeM Myx4rHbl. CpeiHui BO3pacT Hayasa 3a00JeBaHus -
oxoJio Tpuauatu Jiet. CormacHo AaHHbIM BeemupHoii op-
TaHU3alMU 3PABOOXPAHEHUS], CPEIN HEBPOJIOTHYECKHX
3abosieBanmnii PC siBisieTcst OJHOM M3 OCHOBHBIX NMPUYHH
WHBAJIMINM3AIMK JUI] Mojioaoro Bodpacra [9,11]. bonee
50% 6onbubIX PC mpumepHo criyctst 10 et ot Havana 3a-
OoJieBaHUsI MIMEIOT 3aTPY/IHEHUS B BBIIIOJIHEHUH Tpodec-
CHOHAJIBHBIX 00s3aHHOCTEH, a cimycTd 15 net TpyaHoCTH
B CaMOCTOATCIIbHOM NIEPEABUIKCHUU. HpI/I JIINTCIIBHOCTU
3aboseBanus Oosee 20 JeT yTpauyrBaeTcsi ClIoCOOHOCTh K
caMmoo0ciykuBanuio [8].

Pacnpoctpanennocts PC B pa3HbIX cTpaHax HEOAUHA-
KOBa. BblsiBlIeHa mpsiMas 3aBUCMMOCTb MEXJy 4acTOTOH
BCTpeYaeMOCTH 3a00J1eBaHMs U reorpaduueckuM pacrio-
JIOKEHUEM MECTa MPOJKUBAHMS: 4acTOTa 3a00€BaeMOCTH
ymenbmaercst ¢ Cesepa Ha IOr o Mepe npuoImKeHust K
skBatopy. Hanbomnee mupoko PC pacnipocTpaseH B cTpa-
Hax CesepHoil u yactuuyHo llenTpansHoil EBpomsl, ce-
BepHbIX parionax CIIIA, Ha rore Kanaas! u ABcTpanuu, a
taxke B HoBoit 3enanauu (6onee 50 ciyuaes Ha 100 ThIC.
HaceneHnus). 30Ho# cpennero pucka (ot 10 1o 49 cnyuaes
Ha 100 ThIC. HaceneHHsI) CYUTAIOTCSI HEKOTOphIE 001acTH
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LIEHTPAJIbHOM U ceBepHOU EBpoIbl, BOCTOYHAS U HOKHAS
EBpomna, ror CIIIA u yacTts Tepputopuu Apctpanuu. Hau-
MeHblIasi pacrnpocTpaneHHocTh PC ormevaercst B 60Jib-
HIMHCTBE pernoHoB llentpansHoi n KOxxHON AMmepuku,
Azun, Appuku n Oxeanun (mMenee 10 ciyuaeB Ha 100
ThIC. Hacenenwus) [2,17].

Cy1ecTByIOIIMe Ha CETOIHSAIIHUI JIeHb JTaHHBIC T10-
3BOJISIIOT ompenenuTh PC kak MosureHHoe MyiabTH]ak-
TOpHAJIbHOE 3a00JIeBaHNUE, MTOJBEPKEHHOCTh K KOTOPOMY
OTpeieNAeTCsl COUYeTaHHEM BapUaHTOB T'E€HOB, B3aUMO-
JICUCTBYIOIMX C Pa3IMYHBIMU (DaKTOpaMU OKPYKaIOIIEH
cpeapl [22]. OCHOBHBIM MaTO(GU3UOTIOIMYCCKUM MeXa-
Hu3MoM pazButust PC sBnsiercs ayroarpeccusi NpOTHB
muenuHa [{THC, uto mposiBisieTcst B BUje JeMHUEIMHU3A-
uuu. [Ipu 3TOM Kackaj marolOrM4ecKuxX U3MEHEHUW B
BUJIC aKTHBAIlMK U nponudepannu T-KIETOK HaYMHAET-
cs He B LIHC, a Ha nepudepun. CeHcnOMIm3npoBaHHbIe
T-KJIeTKU NPOHUKAIOT Yepe3 MOBPEKICHHBIA IeMaTOdH-
nedannyeckuit baprep B TKaHb MO3ra. B pesysbrare B3a-
MUMOJICHCTBHSI aKTUBUPOBaHHBIX T 1-1MMQOIHUTOB C aHTH-
reHaMu COOCTBEHHOTO MHUENIMHA B TOJIOBHOM M CIIMHHOM
MO3Te Pa3BUBAETCS BOCTIATUTEIbHBIN OTBET, UTO U IPUBO-
JIUT K IEMHUETTMHU3ALUHU C Pa3BUTHEM CTOMKOTO HEBPOJIO-
rudeckoro aedunura. MopdonoruueckuM M3MEHEHUSIM
IIPU PACCESTHHOM CKJICPO3€ MOABEPTatoTCs HE TONBKO 000-
JIOYKH HEHPOHOB, HO U CaMM aKCOHBI, IIOBPEXKACHUE KO-
TOPBIX MPOUCXOMT €IlIe Ha paHHEH cTauu 3a00IeBaHusI.
Takum 00pa3om, BocraluTeIbHbIE U HEHPOJereHepaTHB-
HbIE U3MEHEHHsI B3aUMOCBSI3aHbI U MPOTEKAIOT OAHOBpE-
MEHHO, C NpeodiaJjaHueM TOTO WJIM WHOIO mpolecca Ha
pas3ubix craausax PC [14,18].
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B Hacrosiee Bpemst kiaunnuueckue Gpopmsl PC Bbie-
JICHBI C YYETOM THIIa TEYCHUS 3200JICBaHUS: PEMUTTUPY-
tounii PC, Bropuuno-nporpeccupyromuii PC, nepsuuHo-
nporpeccupytonmii PC u nepBuyHO-Iporpeccupyromuit
PC ¢ obocrpenusimu. B HawaipHOM nepuone 3aboseBa-
Hus y 70-85% O0IBHBIX OTMEUAETCS PEMUTTUPYIOLIEE Te-
YeHUE, NMPHU KOTOPOM TIEPHO/IbI 000CTPEHHI 3aBEepIIAIOT-
sl IOJIHOW WJIM YaCTHMYHOM peMuccueil; BHe 000CTpeHust
cocrosiHue OOJBHBIX OcTaeTcs craduibHbIM. [lo mepe
nporpeccupoBanusi Teuenne PC  Tpanchopmupyercs
BO BTOpHYHO-TIporpeccupytomuit PC, xapaxrepusyro-
IIUHACSA TTOCTETIEHHBIM HapacTaHUEM HEBPOJIOTHYECKHX
paccTporcTB, Ha (POHE KOTOPOTO MOTYT HaOIIOmAThCs
aMu301bl  000cTpeHuil. [lepBUYHO-TIPOTrpEeCCUPYIOTHIA
PC Bcrpeuaercs B 10-15% ciydaes. IIpu aTom ¢ camoro
Havasia 3a00JieBaHMs HAOJIIOIACTCsl HEYKJIOHHOE HapacTa-
HHUE HeBpoJorndyeckoro aedpunura. Pemuccun mpu aaH-
Hoii (hopme He Habmomarores [12,28].

B otnenpHyto rpymnmny BEIIENSIOT KIMHUYECKH H30IHU-
POBaHHBIN CUHIPOM, KOTOPBIN SBJISIETCS NIEPBBIM 3IU30-
JIOM Pa3BUTUS HEBpoJIOrMueckod cumnroMatuku. [lamm-
€HTBI ¢ KIIMHUYECKH U30JMPOBAHHBIM CHHAPOMOM HMEIOT
BBICOKUH PHUCK MIepexo/ia B KITMHUYECKH T0CTOBepHBINH PC
B Onmmxaiiiue cpoku [26]. Kinunuueckas kapTuHa 3a00-
JIeBaHUsI XapaKTepU3yeTcsi MOIMMOP(HU3MOM, 0COOEHHO-
CTH KOTOPOTO M XapakTep TeueHus 3a001eBaHNsl HH/MBHU-
JlyaJbHbI 151 KKaoro nanueHTa. K Hanbosee THIIHYHBIM
HeBposlorudeckuM pacctpoiictBam npu PC oTHOcsATCS
cracTUYecKHe mape3bl KOHEYHOCTEH, MO3KEUKOBBIE pac-
CTPOWCTBA, HApyLICHUS] YyBCTBUTEIBHOCTH U (yHKIHIT
Ta30BBIX OpraHoB. Jl0CTaTOYHO YacTO BCTpPEYArOTCs KOT-
HUTHUBHBIE paccTpoiicTsa [1,15].

B nmarnoctuke PC ocoboe 3HaueHue mpujaeTcs mar-
HHUTHO-pe30oHaHCHOI Tomorpaduu (MPT), B ToM umcie ¢
KOHTpacTupoBaHueM. JIisi ompeneneHus TUCCeMUHAIIUU
oyaros mnopaxkenus [ITHC Bo BpeMeHH M B IPOCTPaHCTBE
ToJ1 pyKOBoZICTBOM Tipoheccopa Mak [lonanbaa paspadora-
HbI uarHoctuueckue kputepuu PC [29]. XapaktepHble u3-
MeHeHust Ha MPT SBIstoTCs. 3HaUMMBIM IIPOTHOCTUUYECKUM
KPUTEPHUEM BEpPOSITHOCTH pa3BUTHA gocTtoBepHoro PC mpu
KIIMHIYECKU N30IMPOBAaHHOM CHHIPOME U MPOTHO3a CKOPO-
CTH Pa3BUTHUS HETPYAOCIIOCOOHOCTH Y MALUEHTOB C JJOCTO-
BepHbM PC [13,20,32].

Jleuenue PC siBrsieTcs CI0KHBIM MPOIECCOM, YTO 00-
YCIIOBJICHO TE€TEPOr€HHOCTBIO TEUCHUSI aKTUBHOCTH 3200~
neBaHus. ExnHoro MeTonia gedeHus, mpeaoTBPaIlaoniero
aktuBHOCTh PC manueHToB, He cymiecTByeT. [Ipeanoxke-
HBI QITOPUTMBI, IOMOTAIOIINE Bpady BHIOpATh Tepamnuio,
HanOosee MOAXO/AIYI0 KOHKPETHOMY MAlMeHTY Ha TOi
WIIM MHOM cTaauu 3a0oseBanusi. C 3TOH 1eNbI0 UCTIONB3Y-
1oTcsl mpenapatsl, u3Mmenstomnume teuenue PC (IIMTPC).
C yueroMm maroreHe3a PC, coBpeMEeHHBIN aaropuT™ Jie-
YyeHHs BKIo4aeT 4 rpymmsl npenaparos. K mpemaparam
I psina otHOCsTCs MHTEpdeponsl-6eta (MH®D-6era) u ko-
nakcoH; Il psiia — MOHOKIJIOHANIbHBIE aHTUTENA (HATaIn3Yy-
Mab ¥ Ap.), MUTOCTATUK - MUTOKCAHTPOH, UMMYHOMOY-
nsTop - uHroaMMon (ruwienust) u naksuaumoxn; 111 psina
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— UIMMYHOITIOOYHUHBI JJI1 BHYTPUBEHHOTO BBEICHHUS, I~
kiopochamun; IV pspa - npenaparsl, HaxosIMecs Ha
CTaJMH KIIMHUYECKUX UCCIENOBAaHUH [5].

B Hactosiiee BpeMsi IPUHATHI 2 OCHOBHBIC CTPATeruu
Ha3Ha4YeHMs IpernaparoB JUIs MAaTOT€HETHYECKOTO JICUCHUS
PC: ackanmanust u nesckanarms (maayknus). [ox sckamaru-
el moapasyMeBaeTcsl Ha4alio JiedeH!s IpernapaTaMy epBoit
munnn [TUTPC. B cnydae HeahhekTHBHOCTH MpenaparoB
nepsoit uHnu [TUTPC, nposBisitoieiics yacTbiMu 000-
CTPEHHUSMH, MPOrPECCHPOBAHMEM HWHBAIUIM3ALMN WU
IPH MOSIBJICHUH HEHTPaNn3yIOIUX aHTUTEIN K Ipenaparam
HNH®-6eta ux 3amMeHsIOT penaparaMu BTopoii imuuu. Je-
SCKaNaIys MOXKET MPUMEHAThCA B CICAYIOIIUX CIydasx:
arpeccuBHbIii 10T PC, TsKerbie 000CTPeHUsI ¢ HAKOTLIe-
HHMEM OCTaTOYHOIO HEBPOJIOTUUECKOTO JIe(PUIINTa, KOPOTKUE
peMHCCHM, aKTMBHOE BOBJICUCHHE B MATOJOTMYECKUI Mpo-
I[ecC CTBOJIA TOJIOBHOTO MO3Ta WM IIEHHOro OT/esna CIHH-
HOro mMo3ra. B mofo0OHbIX ciydasx Ha3HayaeTcs KOPOTKUIL
KypcC JIeUEeHUs MpenaparaMmu CUIbHOro Bo3zaencTsus. [locne
arpeccHBHON Tepariy MpeaIoaracTcs nepexoj Ha doee
MSTKOE, JIETKOIIEpEHOCUMOe, JUTUTeNbHOe JedeHue. Ha ce-
TOJHAIIHUN JAeHb MTperapaTaMy BbIOOpa JUIsd HHIYKIUH SIB-
JISTFOTCS MUTOKCAHTPOH, HaTalTi3yMal, IMMYHOCYIIPECCOPBI,
KIaapuOuH, anemty3ymad. [Ipyu BBIOOpE TAKTUKH JICUCHUS
HEOOXOIMMO OpPHEHTUPOBAThCA HA KIMHUYECKUE JaHHBIC
(akTMBHOCTH ¥ TspKecTh PC, TUN TeueHUs) U MapakiInHU-
YecKHe KPUTEpHH, B 1iepByto odepenb, MPT 1 Grnomapkepbl
(ummyHONOTHYCCKUe, Onoxumuueckue) [4,19,23,33,34].

IIporpeccupoBaniie MHBANUAU3AIUN SIBISIETCS KO-
YeBBIM MMOKazaresieM nojirocpounoro 3¢dexra [TUTPC
U MOXET OIPEJENsAThCsl Pa3HBIMU CIIOCOOaMU: yCTONHYH-
BOE€ yBEJIMUCHHE MOKA3aTeNsl CTENIEHN HHBAINU3AINH 110
mkane EDSS; Bpemst 10 epexosia BO BTOPUUHO-TIPOTPec-
cupyroliee TeueHue; Bpems 1o noctkenus 4,0 umu 6,0
6amtos 1o mkane EDSS; usMmenenne 6amioB B HECKOJIb-
KX (YHKIMOHAJIBHBIX CHUCTEMax IO ILKalle MOBPEeXk/ie-
Huit Kypruke. Ognaxo, croiikoe yBenuuenue Ha 1,0 Gamn
u Oosee, COXpaHsIOIIEeCs NPU BYX TOCIIEIO0BATEIbHBIX
MOCEIICHNUAX C HHTEPBAJIOM B 6 MECSIIEB, MPU3HACTCA KaK
TOYHBIN IOKazarenb OTCyTcTBHs oTBeta Ha VH®D-Gera-
Tepanuio [21,25].

s ouenku 3¢pHEKTUBHOCTH MPOBOTUMOTO JICUCHHS
npu PC, Hapsay ¢ KIMHUYECKUMH TapaMeTpaMu, Heo0Xo-
nuMo tpoenenre MPT, T.k. HOBbIe aKTHBHbIE O4aru Ha
MPT BbIABIIAIOTCS TPUMEPHO B 5-10 pa3 yaie 10 KIUHH-
yeckux npossieHuit [16]. B ocnoBe MPT-monuTOpHHra
npu PC nexut ouenka Bo3aericteust MH® na marorene-
THYECKHE 3BCHbs pa3BUTHUS 3aboneBanus. Kak n3BectHo,
OIHUM U3 HarpasieHuil aevictBus UH® sBnsercsa Bousi-
HHUE Ha MOJICKYJIBI aJiIre3ud U MaTPUKCHBIC METaJIONpo-
Teasbl, CIOCOOCTBYIOIEE CHIDKEHHIO IPOHHIIAEMOCTU
rematosHiedannueckoro Oapsepa (I'DB) u nmpemorBpa-
[ICHUIO TOSBJICHHUA HOBBIX OYaroB JEMHEIMHHU3ALNU.
[Tpu HeaddexrnBroctn MHD mporeccs neMueniHn3za-
LMY [POrpeCCUPYIOT U oTpaxkarorcs B kapruHe MPT B
BU/JIC HOBBIX aKTUBHBIX ouaroB [30,35].

[Ipencrapien kiauHUUYECKWid ciydait OonbHOM PC ¢
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paHHe# TpaHchopMalreil BO BTOPUYHO-TIPOrPECCUPYIO-
mee Tedenue. boisaasg H., 1994 rp., BnepBsle nocTynuia
B HEBPOJIOTMYECKOE OTAEJICHUE BONbHUIIBI CKOPOH Meau-
UHCKOM momoru . Aktode 29 okrsiops 2010 1. ¢ xa-
n00aMu Ha caboCTh B HOTax, OOJIBILE CIIPaBa, MIATKOCTh
IMOXOAKHU, 3aTPYAHCHUEC B MOYCHUCITYCKAaHUU.

AnamHe3 3a005eBaHNA: cuuTaeT ceds 00IbHOM ¢ nions
2009 r., xorga BHEpBBIE MOSBUIOCH YYBCTBO TSKECTU U
OHEMEHHE B HOTaX, KOTOPbIE CAaMOCTOSITEIILHO perpeccu-
poBaiu B Teuenue 3 Hezpenb. B 2010 . B vrose u okT0pe
OTMEYAJIMCh AMH30/bI CIA00CTH B MPABBIX KOHEUHOCTSX,
Jieynsach aMOyJIaTOpHO C KIMHHYECKHM YIYYIICHUEM.
Crenyroliee yxyalieHUe HacTynmuiao B okTsiope 2010 r.:
oTMeuanach caabocThb B IPaBOil HOTe, KOTOpas MOCTENEH-
HO yBEJIMYWBAJach, ¢ 25 OKTAOps MpUCOETUHUIACH Cla-
0OCTb B JICBOW HOTE M TIPaBOii pyKe, OONIbHAS CTalla II0XO
XOJIUTh, OTMEYAJIOCH 3aTPYTHEHNE B MOUCHUCITYCKaHUH. 29
okTs16pst 2010 1. mocTaBieHa B cTallMOHAP C MOI03PEHUEM
Ha CIIUHAJIBLHBIA HUHCYJIBT.

OOBEeKTHBHBIN cTaryc: 00l1ee COCTOSTHIE CPEeHEH Tsi-
JKECTH 3a CUeT BBIPAKCHHOH HEBPOJIOIHMUYECKON MaToJio-
TUW, NIOHWXCHHOI'O ITUTAaHUs. Koxnapie TMMOKPOBbI YUCTHIC,
o0bruHON okpacku. [lepudepuyeckue aumbarnueckue
Y3Jibl HE YBCJIMYCHBI. B nerkux BC3UKYJIAPHOC NbIXaHUC,
xpurnoB HeT. Y1/ — 16 B mun. ToHBI cep/iiia pUTMUYHEIE,
YCC - 74 B mun. AJ] 110/70 MM pr.cT. JKUBOT MSTKHA,
6e360ne3HenHbId. CTyn CKIIOHEH K 3arnopaM. Modeuciy-
CKaHME 3aTPyAHEHO.

Hesponoruueckuii craryc: anekBarHa, KpynHopa3Mma-
LIUCTBII TOPU30HTANIBHBINA HUCTArM B KPAlHUX OTBEICHUSX,
JIeTKasl CIIa)KEHHOCTh HOCOI'YOHOM CKJIaJKU CIIpaBa, SI3bIK
1O CpeHe! JIMHUH, CYyXOXKWIbHBIE pedieKChl pAaBHOMEPHO
TIOBBIIIICHBI; CHJIA MBI B TPaBoii pyke 4,0 6asa, B mpaBoi
Hore — 2,0, B neBoii Hore — 3,0. {uddy3Has mMpieynast ru-
noronus. ['mnecresust ¢ ypoust Th8. Cumnrom babuHcko-
TO TOJIOKUTEIBHBIN ¢ 00enx cTopoH. bpromnHsie peduiekcs
oTCyTCTBYIOT. B mo3e PomGepra neycroituna. KoopanHa-
TOpHBIE MPOOBI BBIMONHSET ¢ HeOonbIIoH nHTeHnuen. Ha-
PpYLICHHE Ta30BbIX (PYHKIIMH 110 HEHTPAILHOMY THITY B BUJIE
3a7ePKKH MOUCHCITYCKaHUS U CcTyna. KOTHUTUBHBIX Hapy-
nreHuit He ormevaercsi. MPT romoBHOro mosra ot HOSIOpst
2010 r.: MEepUBEHTPUKYIIAPHO B OCIIOM BEIICCTBE OONBIINX
MONTYIIapUil, MO30JIUCTOM Teje, HOXKAX U TOMyIIapHsx
MO3KEUKA OIPENEISIOTCSI MHOKECTBEHHbIE (OOIINM KOJIH-
yectBoM Oosice 20) ovard JEMUCITMHHU3AIMNA Pa3MEPOM OT
2-3 10 9 mMm. MPT 1meiiHoro oraena CIMHHOTO MO3ra OT
Hos10ps 2010 r: Ha ypoBHe C2-C7 onpesensitorcst KpyIHsble,
CKJIOHHBIE€ K CIIUAHHIO, OoYaru JACMUCIIMHU3alU, COIpPO-
BOXKJAIOIIMECS HA BEPXHEUICHHOM YpOBHE HE3HaYHUTENb-
HBIM YTOJIILIEHHEM CIHMHHOTO Mo3ra. [locraBieH auarHos:
paccesiHHbIN  ckiiepo3. Pemutupyronie-penuauBUpyroiee
TeueHue, craaus odocrpenus. [locne npoBeseHHOTO Jeye-
HUSA - Iynbc-Tepanus MeTwinpenHu3oaoHoM 1000 mr NeS
OTMEUAJIOCh YTyUIlIeHHE C BOCCTAHOBICHUEM CHIIBI MBIIII]
B KOHEUHOCTSX J0 5 0a/UIOB U PErpeccoM MOIKECUKOBOI
arakcud. [To mkane EDSS ypoBeHb HEBPOIOTHUECKUX pac-
CTPOWCTB BO BPEMsI PEMHCCUH COCTaBIII 1,5 Oaua.
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C suBaps 2011 r. Ha3HAueHAa WMMYHOMOIYIHPYIO-
1ias Tepanusi npernaparom oeradepon. B ¢espane 2011 .
MOBTOpHOE O0OCTpEeHHE B BHUJIE HWKHErO Iaparapesa,
MO3)KEUYKOBOW aTaKCHU U HAPYLICHHUS Ta30BbIX (QyHKLUH
neHTpanbHoro xapakrepa (EDSS — 4,5 6amna). bonbHast
MOJyYnIia B YCJIOBHUSIX cTalMoHapa ruiazmadepes NoS ¢
perpeccoM HEBPOJIOTHUECKUX PACCTPOWCTB MO ILKae
EDSS no 1,5 6amnos. B mapre 2011 1. 6onbHast nepe-
Hecsia peTpoOybOapHbId HEBPHUT C MOCIETYIOINM BOC-
CTaHOBJIGHHUEM 3pEHUs IOCJE Kypca ITylbC-TeparuHu.
MPT rosnoBHoro mosra ot mapra 2011 r.: B NyOOKUX |
CYOKOPTHKAJIbHBIX OTZEIaX OeJIoro BemecTBa 000uX Mo-
JyHIapui, NepUBEHTPUKYISIPHO, B MO3OJIMUCTOM Teje, B
MO/IKOPKOBBIX 00pa30BaHMSX CIIpaBa, B CPEIHEM MO3Te,
B CPEJHUX MO3KEUYKOBBIX HOXKKaX, B 000X TOJYLIAPHIX
MO3)KEUKa OIPECISIFOTCSI MHOKECTBEHHbBIE HEOOIIbIINE
ouaru, nuamerpoM 110 0,8 cM, MOBBIIEHHON WHTEHCHUB-
Hocti MP-curnana B pexxumax E2 u E2d-f, cnabo nonu-
>keHHoM — B T'1. [Tocne BBeIeHHSI KOHTPACTHOTO BEIIECTBA
OTMEYaeTCcs] WHTEHCHBHOE TOMOTEHHOE HAKOIUICHHE B
JIByX Oo4arax B TyOMHHBIX OTJI€JIax MPAaBOro MOJYLIaApHs U
B JIByX NEPUBEHTPHUKYJSIPHBIX OYarax JIEBOrO MONyIIapHst
Gonbiioro mMo3ra. I1o cpaBHEHHIO C MCCIIEIOBAHUEM OT
2010 r. HaOnromaeTCcsl OTpULIATEIbHAS TUHAMUKA B BHJIC
YBEJIMYCHHUS KOJIMYECTBA U Pa3MEPOB OYaros.

B munamuke Habmronenus B 2012-2013 rr. y 605bHOM
OTMEYaJoCh MPOTrPECCHPOBAHUE TEYCHUSI 3a0O0JICBAHUS
B BUJIC yYallleHHs 4aCTOThI 000CTpEeHUH 10 9 pa3 B rof.
Ha ¢one neuenus obocTpeHuit HaOIOmAICS perpece He-
BPOJIOTUYECKUX paccTpoicTB a0 1,5 GamnoB B 2012 . u
70 2,5 6ayutoB B 2013 1, 4TO CBUIETEIBCTBYET O Pa3BH-
TUM CTOMKHX MPU3HAKOB MHBaIUAN3auuu. Bee 310 Bpems
OonpHast mpojoinkaia npuHuMare oeradepon. MPT ro-
JIOBHOTO Mo3ra OT ceHTs0pst 2012 r.: B OeoM BelecTBe
TOJIOBHOTO MO3T'a, MPEUMYIIECTBEHHO IEPHUBEHTPHUKYJISIP-
HO, ONPEJEISIOTCS MHO)KECTBEHHBIE OYaru TUIIePUHTEH-
cuBHoro MP-curnana B pexxumax T2 BU u Flair pa3me-
pamu 10 0,35 cM, cBsi3aHHBIE ¢ OOKOBBIMH JKETYJOUKAMHU.
Ouaru runonHTeHcuBHBI Ha T 1-TOMOrpaMmMax.

B 2014-2015 rr. oT™Medanoch mporpeccupoBaHue HEBPO-
JIOTHYECKOTO JACPUIIUTA C CyMMO# 0a/UToB 10 4,5 10 miKa-
ne EDSS u xonudyectBom obocTpenuit 1o 11 pas B rox.
Ha MPT ronoBHoro mo3sra Take 0TME4ajoCh MOSIBJICHUE
«CBEXHUX» 04aroB JIeMHUEIMHM3ALMHU. B cBsizu ¢ pasBu-
THEM CTOWKON MPOTpecCHH WHBANIUAM3AIMU Y OONbHON
B 2014 r. 6bu1 oT™MeHEH Oetadepon. C ydyeToM mporpec-
CHPYIOIIEro TeueHHs 3a00JIeBaHMsl MOCTABICH JAWArHO3:
BTOPUYHO-IIPOTPECCUPYIOLIUI  PACCESHHBI  CKIIEPO3.
Pemreno HasHa4MTH OOJBHOM Mpenapar 2-H JUHUH - MU-
TOKCaHTpOH Ne4 yepes Kakaple 3 Mecsia B go3e 12 mr/m?.
3a Bpemsi HaOMozIeHHs: Ha (JOHE MTPOBOIUMOM Tepanuu B
2016-2017 rr. oTMeyanoch ypexxkeHue o00CTpeHuid 10 9
u 6, COOTBETCTBEHHO, OJIHAKO MPOAOJDKAIOCH Mporpec-
cupoBaHue nHBanuaAn3anuu no mkaue EDSS ot 5,5 (am-
OynaTtopHblii MHICKC - 4) 10 6,0 GayutoB (aMOyIaTOpHbIH
HHJIEKC - 6).

B mpescraBieHHOM KIMHHUYECKOM Cilydae, HECMOTpsI
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Ha TPOBOJMMYIO HMMMYHOMOJYJIHPYIOIIYIO TEparuio, y
OONBHOM Tpom30IUIa TpaHC(HOPMAIIUS PEMUTTHPYOIICTO
paccesHHOTO CKJepo3a BO BTOPHUYHO-IIPOrPECCHPYIOIIEe
TeyeHue yepe3 5 sier. ComacHo JIMTepaTypHbIM JIaHHBIM Y
24% OGonbHBIX pemuTupytonmii PC nepexomur Bo Bropuy-
HO-TIPOTPECCUPYIOIIee TEUCHHUE YKe Ha PAHHUX CTaHAX 3a-
OoneBanus [2]. Y Hallel MarMeHTKH COXPaHsIACh Kak Kilu-
HHYECKasl, TaK M PaJMOIOIMYECKasi akTHBHOCTB Iporiecca,
YTO BO3MOYKHO CBSI3aHO C ITPOLIECCOM 00pa30BaHUsI aHTHTEN
K OeTad)epoHy M W3HAYATIBHO HEOIArONPHUSITHRIM TCUCHUCM.
CoracHo JIUTepaTypHbIM JaHHBIM, aHTuTeNna Kk IOH-6era
nosiBsiroTes y 28-45% GonbHbIX Ha 3-18 Mecsiiax oT Havasa
Tepanuu [27]. B kmHUYeCKoN KapTHHE JAHHOW MaIMEeHTKH
MO)KHO BBIZICJIUTH TaKHe HEONAronpHsTHBIE MPOrHOCTHYE-
CKHE TIPU3HAKH, KaK MOJIMCHUMIITOMHBIA AeOI0T ¢ HAIMYH-
€M IMPAMUJHON CUMIITOMATHKU, KOPOTKMH MEPUOJ NOCIE
IepBOro 00OCTPEHMSI, HATTMYNE PETPOOYIBOaPHOrO HEBPHTA
B IIEpBBIC IO/l OT Havana 3a00IeBaHus, YTO COITIACYeTCs C
JTAaHHBIMHU JIUTEPaTypPHBIX HCTOYHHKOB [7].

Temmn pazsutust PC B 3HaYMTENBHOM CTENEHH 3aBHCHUT OT
4acTOThl 000CTPEHHUIA B TIepBbIC 2 rojia 3a00ICBAHMSL: TIPU O
HOW AK3a1epOalvHy 32 ATOT IEPHOJ] TALIEHTHI JIOCTUT AIOT CPe/i-
Hel crenenn nHBaMan3aruu (3 6awia mo EDSS) uepes 13 nert,
a TSDKENO MHBATMIU3UPOBAHHBIMY CTaHOBATCA uepes 20 et B
CITydae pa3BUTHs 5 aTak 3a MepBble 2 rofia CIycTs 3 Tofia MHBa-
JIU3AIIHIS JOCTUraeT 3-X OAUIoB, a uepes 7 JieT — 6-Tu 0asiioB
C BBIPOKCHHBIM HapYIIICHUEM JBUTATCIBbHBIX (DyHKIMiA [16].
Taxum 06pa3oM, B NMPEACTABICHHOM KIMHHYECKOM CITydae B
TCUCHHE TIEPBBIX 2 JICT HAOMFONATIOCh 5 000CTPEHHIA, YTO, 110
BCEH BEPOSITHOCTH, SIBISIETCS] MPOTHOCTUYECKUM TPHU3HAKOM
JIJIbHEHIIIEr0 TPOrpeCCUPOBaHUs 3a00NIeBAHUS B TeYeHHE 7
et 10 6,0 6aos mo mikane EDSS.

TakuMm oOpa3oM, NPHUBEIACHHBI KIMHUYECKUH CITydaii
CBHZCTEINILCTBYET 0 ObIcTpOM mporpeccupoBanunu PC ¢ ne-
PEXOIIOM OT PEMUTHPYIOLIECTO-PEUANBUPYIOIIETO TEYSHHS
J10 BTOPUYHO-TIPOTPECCUPYIOIIETO 32 S-JIETHUI Meproj Ha-
OJIONIEHNS U JIeYEHHSI C Ha3HAauYCHHUEM IpenaparoB 1-i u 2-ii
nuHuiA. JlanpHelnas TakThka BeleHUs OONBHOM TpeOyer
pelIeHHUs BOIIPOCA O Ha3HAYEHUM TEPAUKM C BO3MOYKHBIM
1o100pOM NPENaparoB U3 TPYIIIIbI 3-i JIMHUH.

BriBoabI:

1. Bri6op TaxTuku nedeHust 6onpHBIX PC 3aBHCHT OT
TeueHus 3a00J1eBaHMsI.

2. Haznauenue audpepeHInpoBaHHON Teparnuu mpH
PC tpebyeT MHANBU/YyaIbHOTO MOX0/1A K KayKIOMY KOH-
KPETHOMY ITaIl[MeHTY C YYETOM YETKHUX MOKa3aHWH K Ha-
snagennto [TUTPC.
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SUMMARY

MODERN APPROACHES TO THE TREATMENT
OF MULTIPLE SCLEROSIS (REVIEW AND CLIN-
ICAL CASE)

Khamidulla A., Kabdrakhmanova G.,
Utepkaliyeva A., Darin D., Urasheva Zh.

West Kazakhstan Marat Ospanov State Medical Univer-
sity, Actobe, Kazakhstan

Multiple sclerosis is a chronic dysimmune neurode-
generative disease of the central nervous system, that

affects people of working age and inevitably leads to
© GMN

disability. Treatment of the disease is one of the urgent
problems of modern clinical neurology, which is ex-
plained by the variety of clinical variants of the flow, the
lack of an effective method of treatment. This article is
devoted to a review of modern approaches to the issues of
etiology, pathogenesis and treatment of multiple sclerosis.
Also, the classification of multiple sclerosis depending
on the course of the disease, data on modern approaches
to the treatment of multiple sclerosis, the criteria for the
appointment of differentiated therapy depending on the
course of the disease with the use of Disease-Modifying
Drugs (DMDs) are given. The main strategies for the use
of DMDs are described: escalation and de-escalation. The
authors of the article presented a clinical case of observa-
tion and treatment of a patient with a remitting-relapsing
type of multiple sclerosis with a rapid transformation to
the secondary-progressive course. The analysis of the dy-
namics of clinical manifestations with the reflection of the
degree of progression on the EDSS scale, analysis of the
the radiological study data, as well as the analysis of the
prescription of the drugs of the first-line and the second-
line treatment to this patient during the observation period
from 2010 to 2017 are given.

Keywords: multiple sclerosis, demyelination, Remit-
ting multiple sclerosis, Secondary-progressive multiple
sclerosis, Primary-progressive multiple sclerosis, inter-
feron-beta, mitoxantrone.

PE3IOME

COBPEMEHHBIE ITOJAXO/IbI K IEUEHHIO PAC-
CESIHHOI'O CKJIEPO3A (OB30P JINTEPATYPBI
U CJIYYAM U3 MPAKTHKN)

Xamuayaaa A.A., Kadnpaxmanosa I.b.,
Yrenkanuena A.IL., Japun JI.b., Ypamena K.Y.

3anaono-Kazaxcmanckuil 20cy0apcmeeHHblil MeOUYUuH-
ckutl ynusepcumem um. M. Ocnanosa, Axmobe, Kasax-
cman

PaccestHHBIN CKIIEPO3 — XPOHUYECKOE AM3MMMYHHOE
HelpoJiereHepaTuBHOE 3a00JIeBaHNE [ICHTPAILHON HEPB-
HOW CHCTEMBI, IMOpakarllee JHIa TPYI0CIoCOOHOro
BO3pacTa M HEeM30eKHO MPHUBOJSIEE K MHBAIHIU3AINY.
Jleuenne nanHoro 3a0oJeBaHMs SIBJSIETCSl OJIHOW W3 aK-
TyaJbHBIX NMPOOJIEM COBPEMEHHON KIMHMYECKOH HEeBpO-
JIOTHH, YTO OOBSICHSETCS Pa3HOOOpa3UeM KIMHHYECKHX
BapUAHTOB TEUCHUS, OTCYTCTBHEM I(PPEKTUBHOTO METO/Ia
nedenust. JlaHHas craThsl MOCBsIICHA 0030py COBPEMEH-
HBIX TIOJIXO/IOB K BOIPOCAaM ASTHOJIOTMH, TaTOreHe3a |
JICYCHUsI paccesiHHOTO ckiieposa. [IpuBeneHa knaccudu-
KallMsl pacCesTHHOTO CKJIEP03a B 3aBUCUMOCTHU OT TCUCHUSI
3a00JIeBaHus, JAHHBIC IO COBPEMEHHBIM TO/IX0AaM K Jie-
YEHUIO PACCESIHHOTO CKIIEPO3a, BBIJICJICHBI KPUTEPHH K Ha-
3HaYCeHUIO AU((HEPCHIIUPOBAHHON TEPaK B 3aBHCUMO-
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CTH OT TeueHUsl 3a00JIeBaHUs C IPUMEHEHHEM TPeriaparos,
M3MEHSIONMX TeueHue paccestHHoro ckieposa (ITMTPC).
OrnucaHbl OCHOBHBIE CTPATErHy IPUMEHEHUsI MPeriaparos,
M3MEHSIONMX TEUCHHE PACCESHHOTO CKIIepo3a: ICKanarus
W JiedcKalialysi. ABTOpaMH CTaTbH NMPUBEICH KIMHUYECKUI
CiTy4yail HaOJIONCHUS | JICUCHHUST OOJIBHON ¢ PEMHUTTHPYIO-
LIe-PelUIMBUPYIOLIMM THUIIOM TEYEHHUS PACCESHHOTO CKJIe-
po3a ¢ OBICTPBIM NEPEXONIOM BO BTOPHYHO-IIPOTI PECCUPYIO-
1iee TeueHue. [IpuBoauTcs aHam3 TMHAMUKK KITMHUYECKHX
MIPOSIBJICHUH C OTPayKEHUEM CTEIEHU MPOTrPECCHPOBAHUSI TI0
mikane EDSS, naHHBIX pagnonoruyeckoro UCCaea0BaHus, a
TaKoke Ha3Ha4eHUs npenaparoB 1-if u 2-i muanit [TMTPC 3a
2010 mo 2017 rr.
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VALIDATION OF CLIF-C-ACLF SCORE FOR ALCOHOLIC LIVER CIRRHOSIS

ISlyvka N., *Virstyuk N., 'Abdelrahman F.

The highest state educational institution of Ukraine “Bukovinian State Medical University”’, Chernivtsi;
?The highest state educational institution of Ukraine “Ivano-Frankivsk National State Medical University”, Ukraine

Recently, the concept of acute-on-chronic liver fail-
ure (ACLF), which involves a sharp deterioration of the
liver function in patients with cirrhosis, is becoming more
and more recognized, i.e. development of the fulminant
hepatitis caused by secondary or extra hepatic causative
factors - precipitating factors (PF), such as infections that
lead to dysfunction of the target organs.

In some cases, it is impossible to clearly identify any
PF. Although the exact pathophysiology of the develop-
ment of the ACLF is still in the study stage, an unregulat-
ed inflammatory response is considered as one of the main
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PF. The specific feature of ACLF is a rapid progression,
multiple organs failure, and a high level of short-term
(STM) and medium-term mortality in the long run - 50-
90% [2]. The definition of ACLF is still in the process of
development, but there are two of its options, developed
by appropriate consensus [7]. The first definition was ad-
vanced by the Asia-Pacific Association for the Study of
Liver Disease [8]: «Acute liver damage, which is mani-
fested by jaundice and coagulopathy, which is complicat-
ed during the first 4 weeks by ascites and/or encephalopa-
thy in a patient with pre-existing/diagnosed chronic liver
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disease». The second definition of ACLF was formulated
at the monothematic conference of the European Association
for the Study of Liver EASL-AASLD [6]: «A sharp dete-
rioration of the pre-existing chronic liver disease due to the
precipitating factor, associated with increased mortality over
the next 3 months due to multiple organ failure».

In the study of the predictive value of the Child-Pugh and
MELD (Model of End Stage Liver Disease) scores in pa-
tients with alcoholic liver cirrhosis (ALC), these tools were
found to be less accurate than the SOFA (Sequential Organ
Failure Assessment) ) and APACHE (Acute Physiology, Age
and Chronic Health Assessment) [6,9]. A concept similar to
the concept of PIRO (predisposition, infection (or insult), re-
sponse and organ dysfunction) with sepsis (predisposition,
predisposition), infection/inflammation, multiple organ fail-
ure [1,3] may be useful for describing the pathophysiology
and clinical categories of these complicated patients. Cur-
rently, the Child-Pugh prognostic model is most often used
in clinical practice for ALC. MELD scale may be used to
determine the patients for liver transplantation [4]. The main
result of discovery of ACLF syndrome is the creation of a
modified CLIF-C-ACLF (Chronic Liver Failure-Consor-
tium-Acute-On-Chronic Liver Failure) score for stratified
European patients with ALC (according to the CANONIC
study 2013) [8]. The CLIF-C-ACLF scale takes into ac-
count the number of decompensated organs/systems (liver,
kidneys, brain, coagulation, circulation, lungs) and is recom-
mended for predicting the outcome in ALC patients [5].

Objectives - to compare the diagnostic value of the
Child-Pugh score and CLIF-C-ACLF score to predict
short-term mortality in ALC patients.

Material and methods. We have performed the ret-
rospective analysis of clinical data of 150 ALC patients
of the gastroenterological department of the Chernivtsi
Regional Clinical Hospital from January 2013 to August
2016. The average age of patients at the time of inclu-
sion to the study was (42.34+12.57) years; average dura-
tion of the ALC - (3,5+1,54) years; average age of alco-
hol abuse (8.4243.53 years); gender distribution: 79.6%
(n=119) males, 20.4% (n=31) - females (p<0.05). The
ante-mortem diagnosis was set on the basis of data of lab-
oratory-instrumental research methods, post-mortem di-
agnosis - on the basis of macro and micro morphological
investigations of autopsy specimens, taking into account
the clinical data. Infectious complications (spontancous
bacterial peritonitis (SPB), pneumonia, urinary tract in-
fections, soft tissues and skin infections, etc.) were con-
sidered as PF. Types of infections were diagnosed on the
basis of standard criteria.

Among examined patients (n=150), PF was detected
in 67 (44.4%; 95% CI 36.46-52.28%), which corresponds
to the rates of most researchers of this problem [5, 6]. Ac-
cordingly, all patients were divided into 2 groups depend-
ing on the presence/absence of PF for 3 months before
the death: Group I (n=83) - without PF (CLF), Group II
(n=67) — with PF (ACLF). For the assessment of the se-
verity of ALC and prediction of STM, Child-Pugh and
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CLIF-C-ACLF scores were used. CLIF-C-ACLF score
organ/system failure criteria were: liver - bilirubin, kid-
ney - creatinine, brain - liver encephalopathy, coagulation
- international normalized ratio (INR), blood circulation
- use of vasopressors (dopamine), lungs - SpO*FiO? [7].

The lethal outcome from complications of ALC in up
to 28 days was considered as the primary endpoint. To
determine the informativity of the scores studied, we con-
structed the receiver operating characteristic curves (ROC
curves). The diagnostic significance of the method was
determined by the height of the location of the ROC curve
with the determination of the area under the curve (AUC).
For a cutoff point we took a point that is closest to the
overlap of the graph. The variables were evaluated when
the patients were admitted to the hospital and when their
condition deteriorated.

Statistical processing of the study results was carried out
using the program package STATISTICA 15.0. To assess
the difference between laboratory, instrumental or clinical
parameters in patients of the study groups, Student’s t-test
for independent samples was used. To measure the degree
of linear dependence between the values of the indices in the
groups, the Pearson correlation coefficient (r) was used for
parametric values, and the chi-square criteria (¥?) for non-
parametric ones. For a better estimation of accuracy com-
pared with the point, E. Neumann’s method of confidence
intervals (CI) was used. The assessment of patients’ survival
was performed using the Kaplan Meier method. The statis-
tics are given in the format M+c. The level p <0.05 was ac-
cepted as statistically significant.

Results and their discussion. The age of patients
with ALC at the time of inclusion in the study was in the
range from 28 to 56 years: median (Me) age in group |
was 42.5 years (Q1=33; Q3=41); persons of working age
- 93 (61.6%, 95% CI 53.3-69.4); in group 11 Me age was
42 years old (Q1=32; Q3=43); persons of working age -
94 (62,3%, 95% of DI 54,5-68,7). The gender distribution
in group I was: 66 men (79.5%), 17 women (20.5%); in
group II: 53 men (79.1%), 14 women (20.9%). Gender
dependence of the frequency of PF in group II was 61%
(95% CI 48.5-72.9) among men, and 31% (95% CI 21.3-
42.0) among women, the differences were statistically
significant (y>=13.81, p <0.001).

By the Child-Pugh score, most patients in Group
IT observed decompensated ALC: class A - 3 persons
(4.5%), class B - 23 persons (34.3%), class C - 41 persons
(61.2%). Patients in Group I by the Child-Pugh score had
the following distribution: grade A - 38 (45.8%), class B -
27 (32.5%), class C - 18 (21.7%).

By CLIF-C-ACLF score, patients in Group I had the
following distribution: 1 - 40 (48.2%), II - 25 (30.1%),
I - 12 (14.5%), IV - 6 persons (7,2%). Patients of the
second group by CLIF-C-ACLF score were distributed as
follows: I - 3 persons (4,5%), II - 19 persons (29,9%),
IIT - 27 persons (40,3%), IV - 18 persons (26,9%). The
structure of PF (infectious complications) in patients of
group II is presented in Table 1.
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Table 1. Structure of precipitating factors in enrolled patients with alcoholic liver cirrhosis

Portion in the structure of all infectious Distribution in general
Infectious complications complications, n = 67 group of patients with ALC,
absolute % n=150 (%; 95% CI)
Spontaneous bacterial eritonitis 6 8,9 4,0 (4,0-21,5)
Urinary tract infections 24 35,8 16,0 (14,4-27,9)
Pneumonia 16 23,9 10,7 (10,5-22,7)
Sepsis 1,5 0,7 (0-3,6)
Bacteremia 6 8,9 4,0 (7,7-38,6)
Erysipelas 4 5,9 2,7 (0,7-6,6)
Other 10 14,9 6,7 (3,7-12,7)
Table 2. Degree of organs/systems dysfunction in the examined patients by CLIF-C-ACLF score
Indicator, units of measure I stage II stage 111 stage IV stage
Bilirubin I gr (n=83) 1,2+0,34 3,2+1,72 7,5+£2,67 12,5+2,74
(mg/dl) II gr (n=67) 1,9+0,35 5,84+0,95* 10,9+£1,55* 14,6+1,68*
Creatinine I gr (n=83) 1,24+0,41 2,8+0,65 3,5+0,69 5,1+0,89
(mg/dl) 1T gr (n=67) 1,9+0,41 3,5+0,75 4,9+0,78 6,8+0,89%*
Degree of liver I gr (n=83) 1 2 3 4
encephalopathy 11 gr (n=67) 1 2 3 4
INR I gr (n=83) 1,1+0,07 1,3+0,11 1,6+0,34 2,6+0,20
Il gr (n=67) 1,2+0,07 1,5+0,12* 2,5+0,49* 2,9+0,21
Dopamine I gr (n=83) 0 4,5+0,21 10,5+3,35 15,2+4,21
(meg/kg/min) IT gr (n=67) 0 4,8+0.21 15,5+4,98* 16,7+4,65
. I gr (n=83) 365+82 286+71 183+43 85+12
SpO?Fi0?
II gr (n=67) 335£77* 234481%* 151+£63%* 72+17*

note: FiO® is an oxygen fraction in the inhaled mixture; SpO? - oxygenation;
* - the difference is statistically significant compared to the indicator in group 1

The spectrum of the most frequent bacterial complica-
tions (SPB) in 150 examined patients was traditional for
ALC - urinary infection 16.0% (95% CI 14.4-27.9), pneu-
monia 16.7% (95% CI 10.5-22.7), bacteremia 4.0% (95%
CI 7.7-38.6), skin infections (Erysipelas) 2.7% (95% CI
0.7-6.6). Rarely, other infections were detected (6.7%):
pulmonary tuberculosis, abscess, abscess of the soft tis-
sues, osteomyelitis, bedsores. The SBP, taking into ac-
count all options, was established in 6 cases (10.5%, 95%
CI4.0-21.5). Group II had the more severe stages of ALC
by the Child-Pugh score as compared to group I (Class
B - 29.9%, class C - 70.1% vs.: class B - 46.4%, class
C - 53, 6%), the differences were statistically significant
(x*=4.30, p=0.038)., The lethal outcome at the hospital
was observed in 6 (8.9%) cases among the 67 patients of
group II. In Group I (n=83), 1 patient died (1.2%), the
differences were statistically significant (p=0.030). It is
known that the prognosis for a number of events in pa-
tients with ALC (including lethal outcome) depends on
the severity of the disease. Determination of organ/sys-
tem dysfunction was performed using the CLIF-C-ACLF
scale, the presence/absence of ACLF was evaluated ac-
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cording to the diagnostic criteria developed on the basis of
the results of the CANONIC study (Table 2).

The most significant difference between the indica-
tors of two groups was observed for SpO?%/FiO? (I, II,
I, IV stage by CLIF-C-ACLF), total bilirubin (II, III,
IV stage by CLIF-C-ACLF) and MES ( II, III stage on
a scale CLIF-C-ACLF) (p<0,05). The dosage of dopa-
mine, which reflects the level of hemodynamic instabil-
ity, differed only at the 3rd stage by CLIF-C-ACLF score
(p<0.05).

First, we have performed the comparative analysis of
the diagnostic significance of the Child-Pugh Scale and
CLIF-C-ACLF score for predicting the fatal outcome in
the general group of ALC patients. In predicting short-
term mortality in Group I for Child-Pugh score, the fol-
lowing results were obtained: 100% sensitivity (95% CI
58.9-100), specificity 38.9% (95% CI 30.9-47.4). When
using the criteria of the CLIF-C-ACLF score, the sensi-
tivity was 100% (95% CI 58.9-100), specificity 93.75%
(95% CI 88.5-97.1). The comparison of AUC of the Child-
Pugh score and CLIF-C-ACLF score for both groups is
presented in Table 3.
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Table 3. Comparison of the area under the curve for Child-Pugh and CLIF-C-ACLF scores

Scale ‘ Control panel ‘ 95 %ClI Results
Group |
Child-Pugh 0,71 0,63-0,78 0012
CLIF-C-ACLF 0,99 0,95-0,99
Group 11
Child-Pugh 0,66* 0,54-0,77 0.012
CLIF-C-ACLF 0,97 0,89-0,99

note: * - the difference is statistically significant compared to group 1

Next, we have compared the diagnostic significance
of the Child-Pugh score and CLIF-C-ACLF score for pre-
dicting mortality in patients of the group Il (n=67). For
the prediction of STM by Child-Pugh score the following
results were obtained: 100% sensitivity (95% CI 54.1-
100), specificity 29.5% (95% CI 18.5 -42.6). When using
the criteria of the CLIF-C-ACLF score for the prediction
of STM, the sensitivity was 100% (95% CI 58.9-100),
specificity - 88.5% (95% CI 77.8-95.2).

Conclusions. The AUCF for CLIF-C-ACLF score cor-
responded to a model of excellent quality in the general
group of ALC patients and a group of ALC patients with a
precipitating factor of 0.99 and 0.97, respectively. This indi-
cator was statistically significantly higher compared to the
traditional Child-Pugh score, as demonstrated in the general
group of ALC patients, and in the group of ALC and PF pa-
tients (p=0.012 and p=0.015, respectively).

The diagnostic significance of CLIF-C-ACLF score
for predicting short-term mortality in ALC patients is
higher than the Child-Pugh score. This is due to the fact
that CLIF-C-ACLF score contains more parameters that
reflect the prognosis for such category of ALC patients.
This score uses the criteria which actually reflect the acute
failure of the systems/organs, therefore CLIF-C-ACLF
score is more sensitive to patients with acute ALC de-
compensation under the influence of precipitating factors.

Prospects for further investigations. Determination
of the effectiveness of stratification of patients with ALC
by CLIF-C-ACLF score by the surrogate points in the dy-
namics of treatment.
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SUMMARY

VALIDATION OF CLIF-C-ACLF SCORE FOR AL-
COHOLIC LIVER CIRRHOSIS
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kovinian State Medical University”, Chernivtsi; *The
highest state educational institution of Ukraine “Ivano-
Frankivsk National State Medical University”, Ivano-
Frankivsk, Ukraine

The concept of acute-on-chronic liver failure (ACLF)
covers acute deterioration of the liver function in patients
with alcoholic cirrhosis (ALC) caused by secondary or
extra-hepatic provoking factors (PF) leading to dysfunc-
tion of target organs. CLIF-C-ACLF score refers to the
number of decompensated organs/systems and is recom-
mended for predicting outcome in patients with ALC.

Objective - to compare the diagnostic value of the
Child-Pugh score and the CLIF-C-ACLF score for pre-
dicting short-term mortality in patients with ALC. The
clinical data of 150 patients with ALC were retrospective-
ly analyzed. Enrolled patients were divided into 2 groups
according to the presence / absence of PF 3 months before
the death: I group (n=83) - without PF (CLF), group II (n=
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67) - with PF (ACLF). To assess the severity of ALC we
used the Child-Pugh score and the CLIF-C-ACLF score.
Infectious complications were considered as PF. The sen-
sitivity of the STMP by Child-Pugh score in group 1 was
100% (95% CI 58.9-100), specificity was 38.9% (95% CI
30.9-47.4). The sensitivity for the CLIF-C-ACLF score
was 100% (95% CI 58.9-100), specificity-93.75% (95%
CI 88.5-97.1).A. The sensitivity of STMP by Child-Pugh
score in group II was 100% (95% CI 54.1-100), speci-
ficity was 29.5% (95% CI -42.6 to 18.5). The sensitivity
of STMP by CLIF-C-ACLF in score II was 100% (95%
CI 58.9-100), specificity was 88.5% (95% CI 77.8-95.2).
The CLIF-C-ACLF corresponded to the model of excel-
lent quality in groups I (0.99) and II (0.97) and was higher
than the Child-Pugh score in both groups (p=0.012 and p
=0.015 respectively).

The diagnostic value of the CLIF-C-ACLF score for
predicting short-term mortality in patients with ALC is
higher than Child-Pugh, especially for acute decompen-
sation of ALC caused by precipitating factors.

Keywords: alcoholic liver cirrhosis, short-term mor-
tality, CLIF-C-ACLF score.

PE3IOME

BAIMJAIIAA IIKAJIBI CLIF-C-ACLF JJISA AJI-
KOTI'OJIBHOI'O IUPPO3A IIEYEHU

!CiiuBka H.A., “Bupctiok H.I., 'A6nenbpaxman @.A.

!Buiciuee obpazosamenvroe yupescoenue Yipaunvt «byko-
BUHCKULL 20CYOaPCMBEHHBII MEOUYUHCKULL YHUBEPCUMEN,
Yepnoeyvl, “Bulciee  obpazosamenvroe  yupedicoeHue
Yrpaunvr «Meano-Ppankosckuil HAYUOHATbHBIL 20CY0ap-
CMBEHHbIN MEOUYUHCKULL YHUgepcumemy, Yxpauna

[enbro nccnenoBaHus SBUIACH CPABHUTEIbHAS OLICH-
Ka IMarHoCTH4Yeckoi neHHocTr aByX mkan Child-Pugh u
CLIF-C-ACLF nj1st mporHO3UpOBaHUS paHHEH CMEpTHO-
CTH y MAIMEHTOB C aJIKOTOJIBHBIM ITUPPO30M MEUCHHU.

PeTpocnekTHBHO MpPOaHATU3UPOBAHBI KIMHUYECKHUE
nanHbpie 150 manuMeHTOB ¢ aJKOTOIBHBIM IUPPO30OM Iie-
yenu (ALIIT). ITanueHThl B 3aBUCHMMOCTH OT HaJIUUUs/
oTCyTCTBUS ITpoBormpyomux dakropos (I1D) 3a 3 mecs-
I1a 10 CMEPTH pasfesieHs! Ha 2 rpynnsl: [ rpynma (n=83)
- 0e3 [1d — TonbKO XpOHHUECKAs MICYCHOUHASI HEJ0CTa-
touHocth (XITH), II rpynma (n=67) - ¢ I[1® u OXIIH.
Jnsa onenxu crenenn Tsokectd AL n mporHosa panHen
cmeptHOocTH ([TPC) ncnonb3oBans! mkansl Child-Pugh u
CLIF-C-ACLF. Nn}ekunoHHble OCI0XKHEHHS yYUThHIBa-
mck kak [1d. YyscrBurensnocts [TPC mo mkane Child-
Pugh B I rpynne cocraBmna 100% (95% JAU 58,9-100),
cneuuduyHocTs - 38,9% (95% AU 30,9-47,4). UyBcTBu-
tenbHOCTh IIPC ans mkansr CLIF-C-ACLF cocraBuia
100% (95% U 58,9-100), cnemuduunocts - 93,75%
(95% IO 88,5-97,1). UysctButenbuocts [IPC mo mika-
se Child-Pugh Bo II rpynme cocrasuna 100% (95% AU
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54,1-100), cniettuduanocts - 29,5% (95% AN 42,6-18,5);
yyBcTBUTENbHOCTH [IPC mo CLIF-C-ACLF Bo II rpynme
cocrasuia 100% (95% A1 58,9-100), cienpudpuanoCTS -
88,5% (95% U 77,8-95.2).

Vicxons 13 TIOy4eHHBIX B pe3yNbTare MPOBEACHHOTO UC-
CIICIOBAHUS JAHHBIX CIEIYyeT 3aKJIIOYUTh, YTO JTUArHOCTH-
yeckas 1ieHHOCTh mikanbl CLIF-C-ACLF mist mporaosupo-
BaHUs paHHeH cMepTHOCTH y narueHToB ¢ ALTI Beiie, uem
y wkasibl Child-Pugh, ocobenno st octpoit nexommneHca-
u AL, BbI3BaHHOM NMPELUITUTHPYIOMIUME (HaKTOPaMH.
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BoJBmMAgdol aomgomolfobgbom 353096¢gd0 yo-
bofomgdgmo ogm 2 xpggee: I xaugo — 36G0-
3ME00gdo0  BoJBmdgdols godgdy — Ibmwme
mgodenols JAmbogymo ¢3bs@olmdom (@]y), n=83.
II xa980 - ©Jy 3OM303E0090500 GG gdon,
n=67. @o@3 bLodddol bodolbol dggsligdobomgols
> sAgmo Loggeoamols 30mybmbolomgol gsdm-
4969990 ogm  bgdmbligbgdyamo m@ogg Lgoms
06939J30900 oMY gdgdols, Gmyma 3 3OMmgm30-
090500 BoJHMH ool yomgsmolifobgdom.

I xa99d0 boggpommosbmbdols 3@mabmbo Child-
Pugh Lgo@ols dobgogom dgoygbos 100% (95%
Lo®{39bm 0bHgMgomom 58.9-100), b3gzoR0gdMds
— 389% (95% Lo®@(Iybm ob@gmgogomn 30,9-474),
boam CLIF-C-ACLF bgogrom bosdggo Loggoo-
ool 3Omybmbo dgopagbos 100% (95% Lom-
V3960 0bBgBgomom 58,9-100), L3gzogogdmds —
93,75% (95% Lo@{dygbm 0b@g@gomom 88,8-97,1).

I xa99do Loggoommmdol se@ggeo 3Omy-
boobols  Fg@dbmdgenmds  Child-Pugh  Lgsgom
‘dgoagbes 100% (95% Lo®{dgbem 0bBgdgsmom
54,1-100), b3g30809AO™ds 29,5% (95% Lo@dybm ob-
BB goerom 42,6-18,50).

CLIF-C-ACLF Lgognols dobgegom dy@dbmdgeom-
oo I xaga0l 35:3096@gddo g gbs 100% (95%
Lo@(dgbm  0b@gdgogom  58,9-100), 3g30809HMds
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3530963900 @530 o0 gdom YROM Joaogoy,
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V3039 ©93m339b6Loools 306mdgddo.

ASSESSMENT OF ADEQUATE IODINE AVAILABILITY TO THE POPULATION OF WEST
KAZAKHSTAN BASED ON THE DATA OF INORGANIC IODINE IN URINARY EXCRETION

Bazargaliyev Y., Batyrova G., Zhamankulova D., Agzamova R.

West Kazakhstan Marat Ospanov State Medical University, Aktobe, Republic of Kazakhstan

The iodine deficiency in the environment and the health
disorders caused by it - iodine deficiency disorders (IDD)
- are a serious medical and social problem throughout the
world. Thyroid hormones are extremely important for brain
development and the formation of intelligence in the period
of prenatal development. The main cerebral functions are
laid in the early stages of intrauterine life [6,12].

Accumulated up to date, international experience has
shown that universal iodization of salt is the simplest, most
cost-effective and most reliable way to combat iodine
deficiency. The target groups for IDD prevention programs
are school-age children, women of childbearing age and
newborns. Children of school age are characterized, on
the one hand, by high vulnerability, and on the other
hand, by accessibility for observation. Children, who are
susceptible to the disease, have an enlarged thyroid gland,
which is a reaction to iodine deficiency, and children are
readily available for screening in schools [11,13,14].
The main problem with surveys in schools is that not all
children are covered, and this can distort the results of
surveys. In Kazakhstan, primary and secondary education
is free and generally accessible, which guarantees full
coverage of the children surveyed in the study.

The determination the median of urinary iodine
concentration (UIC) is a reliable biochemical indicator for
an adequate assessment of the population’s iodine supply
[13]. Most of the iodine that enters the human body is
excreted in the urine. Therefore, urinary excretion of
iodine is the evidence of the recent intake of iodine along
with food.

The aim of the research: to study the iodine supply
of the region according to the degree of urinary iodine
excretion in the West region of the Republic of Kazakhstan.

Material and methods. The study was conducted
in the territory of West Kazakhstan (Atyrau, Aktobe,
West Kazakhstan provinces) in accordance with the
recommendations of WHO [13]. The study protocol
was approved by the University Ethics Committee
(Minutes No. 04 of 08.10.2013). In this study were
involved schoolchildren 7-11 years old. The criteria for
the inclusion in the study are: the availability of written
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informed consent from the parents or guardians before
being included in the study. Children with serious diseases
of the heart, liver, kidneys, thyroid (thyroid gland) are
excluded. The size of the thyroid gland and the standard
standards of thyroid gland volume (in ml) in schoolchildren
were determined and evaluated by the ultrasound of
the thyroid gland depending on the body surface area
and sex in accordance with the recommendations of the
WHO (2007) on MB Zimmermann [13,16]. To determine
the excretion of inorganic iodine in a single portion of
urine in the field, express diagnostics, the “lodine test”
kits (manufactured in Ukraine), was applied. Of 6493
schoolchildren participating in the study of the frequency
of goiter, random sampling was applied to select 884
children to determine UIC. The collection of urine for the
determination of UIC was carried out in disposable cups,
hermetically sealed with stoppers to prevent the entry of
iodine vapors into the test samples. The test was carried
out immediately after urine collection. The concentration
of iodine in the urine was expressed in pg/L. The method
is semiquantitative and makes it possible to distinguish
urine samples with iodine content below 70, from 70 to
100, from 100 to 300 and above 300 pg/L.

Statistical processing was carried out using parametric
and nonparametric methods using the Statistica,10
program (Stat Soft.USA). The results of the study are
presented as the mean (M), standard deviation (SD), in
the case of an abnormal distribution, in the form of a
median (Me). Categorical data are shown as numbers
and percentages with 95% confidence intervals (CI).
Statistically significant were the values of the criteria
corresponding to p<0.05.

Results and their discussion. The analysis of the
obtained data on the study of UIC in schoolchildren in the
West Kazakhstan showed that the proportion of children
with optimal urinary excretion of iodine (100-300 pg/L)
is 62.67% (95% CI: 59.48-65.86%). Indices ranging
from 100 to 200 pg/L were detected in 27.15% (95% CIL:
24.22-30.08%), more than 200 pg/L and up to 300 pg/L
- in 35.52% (95% CI: 32.37-38.68%) of schoolchildren

(Fig. 1).
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Fig. 1. Excretion of iodine in a single portion of the
urine of schoolchildren aged 7-11 years (West Kazakh-
stan)

UIC exceeds 300 pg/L - in 18.89% (95% CI: 16.31—
21.47%) of schoolchildren. Concentration of iodine
in the urine of more than 400 pg/L was determined in
1.81% (95% CI: 0.93-2.69%) of children. According to
the literature, for a population that has had a prolonged
iodine deficiency in food, the increase in the median
concentration of iodine in the urine of more than 300 pg/L
against a background of a rapid increase in iodine intake
is considered undesirable due to the risk of occurrence of
iodine-induced hyperthyroidism and autoimmune thyroid
diseases. These complications develop during the first
5-10 years after the beginning of salt iodization. It should
be noted that iodine-induced hyperthyroidism, according
to the studies, is more often found in older people who
had previously been diagnosed with nodular goiter, but
can also occur when iodine intake did not go beyond the
norm [13,15, 17]. Low excretion rates of iodine, less than
70 ng/L, were detected in 2.83 % (95% CI: 1.74-3.92%)
of schoolchildren, and from 70 pg/L to 100 pg/L - in
13.8% (95% CI: 11.53-16.07%).

According to the recommendations of WHO,
UNICEF, ICCIDD the main criteria for the effectiveness
of iodine prophylaxis programs are: target UIC median
level of more than 100 pg/L, detected in more than half
of those surveyed; The level of UIC is below 50 pg/L in
less than 20% of the examined. Epidemiological criteria
for assessing iodine availability based on median UIC in
school-age children (WHO, 2007): with iodine median
< 20 pg/L iodine intake is considered insufficient and
is regarded as severe iodine deficiency; Median 20-49
ug/L - moderate deficiency; Median 50-99 pg/L - weak
deficiency; 100-199 ng/L - optimal availability; 200-299
ug/L - danger of iodine-induced hyperthyroidism; More
than 300 pg/L - the danger of negative health effects [13].

The individual indices of UIC are very variable and
the generalized analysis of UIC is carried out only at the
population level. Nevertheless, we carried out the correlation
analysis between thyroid volume and the degree of UIC
showed no connection between these parameters (1=0.20,
p=0.004), which is confirmed by our literary data.
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Fig. 2 shows the results of studying UIC in the context
of the urban areas/rural districts. Optimum iodide supply
was detected in 64.39% (95% CI: 58.76—70.02%) of urban
children and 61.88% (95% CI: 58.01-65.75%) of children
from rural districts. lodine deficiency in the regions of the
rural districts was observed more often (18.32% (95% CI:
15.24-21.40%)) than in the urban areas (12.95% (95%
CI: 9.00-16.90%)) (p <0.05).

62,67 64,39 61,88

% of children

22,66

20,70 -
16,63 18,32
12,95

19,80

West Kazakhstan Urban areas Rural districts

W Insufficient M Adequate iodine nutrition L Excessive

Fig. 2. Indices of iodine excretion in a single portion
of urine of schoolchildren 7-11 years old in the context of
the urban areas / rural districts (%)

The excess of the indicators is mainly due to the
difference in the easy deficit, so in the city it was 22.66%
(95% CI: 17.74-27.58%), then in the rural districts it was
diagnosed in 19.80% (95% CI: 16.63-22.97%) of children.
Severe and moderate severity of iodine deficiency in the
regional center was 0.72% (95% CI: -0.27—-1.71%), in the
districts it was detected in 3.80% (95% CI: 2.27-5.32%)
of children. The data obtained are consistent with the
results of a nationwide study conducted by the Academy
of Nutrition in 2006 in Kazakhstan, where the median UIC
is 235.9 pg/L, on the basis of which in 2008 Kazakhstan
was assigned to countries where the goals for eliminating
iodine deficiency in the diet [1,2,4].

Today, universal iodization of food and feed salt in
Kazakhstan is regulated by the Law of the Republic of
Kazakhstan «On the Prevention of lodine Deficiency
Diseases» of 14.10.2003, No. 489-PZRK. Currently,
almost all the salt produced in Kazakhstan, as well as
imported into the Republic, is enriched with iodine. In
order to implement the law on salt iodization, the Order of
the Ministry of Health of the Republic of Kazakhstan «On
approval of the Rules for the monitoring of the quality,
production, storage, import and sale of iodized edible salt
and other enriched iodine compounds with food products»
dated 18.08.2006 No. 641.

Within the framework of the research «Epidemiology
of endemic goiter in the Western region of Kazakhstan and
the development of recommendations for the prevention of
iodine deficiency states,» the study was made of the incidence
of goiter in the West Kazakhstan, where it was revealed that
the region has a moderate to severe goiter endemia [8,9].

Thus, on the basis of studying the concentration of iodine
in the urine in schoolchildren, it was revealed that in 62.67%
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(95% CI: 59.48-65.86%) there is an optimal allocation of
iodine in the urine, also using data from earlier studies in
the Republic of Kazakhstan [1,2], it can be considered
that iodine status of the population of West Kazakhstan is
adequate. It should be noted that the high percentage of
children diagnosed with iodine densities of more than 300
pg/L requires further monitoring and possible correction
of salt iodization standards. The high prevalence of goiter
in the region against the background of increased iodine
supply from the data of urinary iodine excretion suggests the
presence of other goitrogenic factors in the region.

The data of numerous studies show that the development
of endemic goiter is due to the effect of a complex of dif-
ferent (natural, climatic, ecological, etc.) factors that have a
strumogenic effect. The increase in the interest in finding ad-
ditional goitrogenic factors: the deterioration of the radiation
situation, the impact of macro- and microelements, and the
clarification of the possibility of anthropogenic pollution of
the environment by various eco-pollutants, is explained by
the fact that territories with a tense endemic [3,7,10]. The
absence of iodine deficiency in the region, and also the area
where the severity of goiter prevalence does not correspond
to the severity of iodine deficiency [5].

Conclusion. In West Kazakhstan, in the absence of
iodine deficiency, a strained goiter endemia remains.
The formation of goiter endemia in the region does not
exclude the influence of other strumogenic factors, which
need further study.
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SUMMARY

ASSESSMENT OF ADEQUATE IODINE AVAILA-
BILITY TO THE POPULATION OF WEST KA-
ZAKHSTAN BASED ON THE DATA OF INOR-
GANIC IODINE IN URINARY EXCRETION

Bazargaliyev Y., Batyrova G., Zhamankulova D.,
Agzamova R.

West Kazakhstan Marat Ospanov State Medical Univer-
sity, Aktobe, Republic of Kazakhstan

Aim of research — to study the iodine supply of the
region according to the degree of urinary iodine excretion
in the West region of the Republic of Kazakhstan.
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Of 6493 schoolchildren participating in the study of the
frequency of goiter, random sampling was applied to select
884 children to determine UIC. To establish the excretion
of inorganic iodine in a single portion of urine in the field,
express diagnostics, the “lodine test” kits (manufactured
in Ukraine), was applied. The collection of urine for the
determination of UIC was carried out in disposable cups,
hermetically sealed with stoppers to prevent the entry of
iodine vapors into the test samples. The test was carried
out immediately after urine collection. The concentration
of iodine in the urine was expressed in pg/l. The method
is semiquantitative and makes it possible to distinguish
urine samples with iodine content below 70, from 70 to
100, from 100 to 300 and above 300 pg/L.

The obtained data on the study of UIC in schoolchildren
in the West Kazakhstan showed that the proportion of
children with optimal urinary excretion of iodine (100-300
ug/L) is 62.67% (95% CI: 59.48-65.86%). Indices ranging
from 100 to 200 pg/L were detected in 27.15% (95% CI:
24.22-30.08%, more than 200 pg/L and up to 300 pg/L -
in 35.52% (95% CI: 32.37-38.68%) of schoolchildren. UIC
exceeds 300 pg/L - in 18.89% (95% CI: 16.31-21.47%) of
schoolchildren. Concentration of iodine in the urine of more
than 400 pg/LL was determined in 1.81% (95% CI: 0.93—
2.69%) of children. Low excretion rates of iodine, less than
70 pg/L, were detected in 2.83 % (95% CI: 1.74-3.92%) of
schoolchildren, and from 70 pg/L to 100 pg/L - in 13.8 %
(95% CI: 11.53-16.07%). Thus, in 62.67% (95% CI: 59.48—
65.86%) there is an optimal allocation of iodine in the urine,
it can be considered that iodine status of the population of
West Kazakhstan is adequate.

In West Kazakhstan, in the absence of iodine deficiency,
a strained goiter endemia remains.The formation of goiter
endemia in the region does not exclude the influence of
other strumogenic factors, which need further study.

Keywords: iodine, urinary iodine concentration
(UIC), iodine deficiency, goiter, West Kazakhstan.

PE3IOME

OIIEHKA MOJOOBECIIEYEHUSI HACEJEHMSI
3AITA/THOT'O KA3AXCTAHA ITO JAHHBIM 2KC-
KPEI[MY HEOPTAHUUYECKOI'O OJIA B MOYE

Bbazapraaues E.I11., barbipoBa I"A.,
Kamankyiosa /I.I., Arsamosa P.T.

3anaono-Kazaxcmanckuil 20cy0apcmeeHHblll MeOUyuH-
ckuil ynugepcumem um. Mapama Ocnanosa, Axmobe,
Pecnybnuxa Kazaxcman

Ienpio uccnenoBanus SIBUIOCH M3YYeHHE HOmM000e-
CIIEUEHHUs PETHOHA TI0 CTENEeHU HOAypuH B 3amagHoM pe-
ruoHe Pecry6nuku Kasaxcran.

Jlnst onpenieneHrs 3KCKpeuu HeopraHuyecKkoro nojia
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B pa3030171 Mnmopuuru MOYM B MOJIEBBIX YCJIIOBUAX HCIIOJIb-
30Baljiach IKCIPECC-TUarHOCTHKA C TIOMOIIbI0 HaOOpOB
«Mon — tect» (Yxpauna). M3 6493 WIKONBHUKOB, yua-
CTBYIOIIMX B UCCJICAOBAHUY 10 U3YUYEHHIO YaCTOTHI 3004,
METOIIOM CITy4YaifHO# BbIOOpKH O0TOOpaHO 884 meTeid st
u3ydeHus ioxypun. CO60p MOYH IPOBOAMIICS B OIHOPA30-
BbI€ CTAKaHYMKH, TCPMETUIHO 3aKYITOPCHHBLIC HpOGKaMI/I
JUISl ICKJTIOUEHHS TIOTIaJaHusl [TapoB #oJ1a B MccleyeMble
o0pasupl. TecT mpoBoaMiCs cpasy mocjie 3adopa MOYH.
Konnentpanus iiona B Moue BeIpakanachk B MKr/i1. Metos
OIPCACIICHUSA HOHyKOJ’IH‘IeCTBeHHLIﬁ U IO3BOJIACT OTJIU-
4aTh 00pa3Ibpl MOUH ¢ cojeprkaHueM Hopa Huke 70, ot 70
10 100, ot 100 10 300 u BbIte 300 MKT/II.

CortacHO MOJTYYEHHBIM JaHHBIM, JIOMS JIeTel, UMeto-
IMX ONTHMaJIbHbIE MOKa3aTeNN IKCKPELUUH Hoja MOUoi
(100-300 mkr/m), cocraBuna 62.67% (95% JIU: 59.48—
65.86%). ITokazarenu B ipegenax 100-200 Mkr/i BbIsiBIIE-
HB1Y 27.15% (95% JAU: 24.22-30.08%); 60see 200 MKr/n
u 1o 300 mxr/n —y 35.52% (95% JU: 32.37-38.68%)
IIKOJIbHUKOB. KOHI_IeHTpaL[I/IH 1710)1a B MOY€ mIpeBbIlIaia
300y 18.89% (95% AU: 16.31-21.47%) u 400 mkr/m - y
1.81% (95% JAU: 0.93-2.69%) mkonpauKOB. Hu3kue mo-
Kazaresu KCKpennu Hoxa Menee 70 MKI/i 0OHAPYKEHBI
y 2,83% (95% MAU: 1,74-3,92%) nereii, ot 70 MKr/n 10
100 mxr/a - y 13,8% (95% JAU: 11,53-16,07%). Takum
obpazom, y 62.67% (95% HAU: 59.48-65.86%) neteii Ha-
0J1F0/1JI0Ch ONTUMAJILHOE COJICpPIKaHKE io/ia B MoUe, 4TOo
CBHJICTENILCTBYET 00 aJJeKBATHOM HOHOM CTaTyce Hace-
nenus 3anaaHoro Kazaxcrana.

JlaHHBIE TIPOBEICHHOTO MCCIICZIOBAHUSI TIO3BOJISIIOT 3a-
KJIIOYUTh, 4TO B 3amagHoM KasaxcraHe mpu OTCYTCTBHU
HOHOM HEMOCTATOYHOCTH COXPAHSICTCS HAMPsHKCHHAsI 300~
Hast sHzieMust. Ha ¢opmupoBaHue 300HO# SHAEMUH B pErno-
HE HE UCKJTIOYaeTCsl BIMSIHUE APYTHX CTPYMOTCHHBIX (hakTo-
POB, KOTOPBIE HY>KJAIOTCS B AAJIbHEHMILIEM U3Y4YECHHH.
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hoygol Lobdo@ol ggarggsdo dmbsfoeng 6493 dml-
Jogeosb omeyg@ool dglbfegenobsmgols dgdmb-
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GOODPASCHER’S SYNDROME - THE CHALLENGES IN A TIMELY DIAGNOSIS
AND TREATMENT IN MEDICAL PRACTICE (CLINICAL CASE)
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'Higher state educational establishment of Ukraine *“Ukrainian medical stomatological academy”, Poltava;
State scientific establishment “Scientific-practical centre of prophylactic and clinical medicine”
of State affairs management, Kyiv

There is an increase in incidence of Goodpascher’s
syndrome (GS) in modern practice of doctors. This syn-
drome is one of the fast developing, prognostically unfa-
vorable diseases with extremely complex diagnosis. The
adequacy of the provision of medical care depends from
timeliness of diagnosis. It slows the progression of the
disease and increases the average life expectancy of pa-
tients. Unfortunately, most of the described clinical cases
have not been diagnosed in vivo and had a fatal outcome.
All this determines the relevance of the coverage of each
individual clinical case of GS for the accumulation of
general experience and timely recognition of the symp-
toms. Let’s dwell briefly on the literature review.

The term “Goodpascher’s syndrome” was introduced
as a nosological unit by M. Stanton and J. Tange in 1958.
Syndrome was named in honor of the Harvard’s Univer-
city pathologist E.W. Goodpasture, who in 1919 first de-
scribed the disease, which combined in itself pulmonary
haemorrhage and severe glomerulonephritis (GN) with a
lethal outcome [3,8,10].

According to the current classification of systemic
vasculitis (Chapel Hill Consensus Conference, 2012),
GS refers to immunocomplex vasculitis with lesions of
small-caliber vessels [3,8,12]. By WHO definition GS is
an anti-glomerular basal membrane GN associated with
hemorrhage in pulmonary alveoli and with the presence
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of circulating antibodies (IgG) to the basal membrane
of glomerular capillaries (BMC) and/or alveoli (BMA)
[5,8,10]. This syndrome in the literature can be found un-
der various names: “glomerulonephritis with pulmonary
hemorrhage”, “hemorrhagic pneumonitis with nephritis”,
“pulmonary syndrome with glomerulonephritis” and most
often - pulmonary kidney syndrome (PKS) or “anti-GBM
illness” [3,13,14]. At the same time, some authors point
out the possibility of developing GS under condition of
vasculitis associated with anti-neutrophil cytoplasmic an-
tibodies (ANCA) [9,13,14].

Incedence of is only 0.5-0.6 cases per 1 million of popu-
lation. Most often it is observed in two age groups: 20-30 and
50-60 years old. There is prevalence of GS in men in young
age group, but in the older age group, men and women suffer
with the same frequency [2,7,14]. The average life expec-
tancy of patients does not exceed 7.3 years [12].

The reason for the occurrence of GS is not well known,
however there are several proven factors in the etiology of
GS: genetic predisposition (histocompatibility antigen HLA
of DR class (HLA-DRW2, HLA-DR15 and HLA-DR4)
[3,7,8], tobacco smoking, hypothermia, the influence of
bacterial infection, viruses (influenza A, virus), medicines
(carbimasole, D-penicillamine, amphetamine etc.), organic
solvents, varnishes, gasoline [8-10], the possible after-effects
of shock-wave lithotripsy and ureteral obstruction [1,10,13].
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Diagnostics of GS is extremely complicated. Clini-
cal manifestations depend on the degree of damage to the
lungs and kidneys. Depending on the localization of the
primary lesion, the disease may start with pulmonary or
nephrology symptoms, so the clinical picture of GS may
vary. There are also cases when the disease began with
general nonspecific symptoms like manifestations of acute
respiratory viral infection, arthralgia, myalgia, dyspeptic
phenomena, abdominal syndrome, fever, weight loss [8],
with the appearance of pericarditis, hemorrhages on the
skin and mucous membranes, general weakness. Later to
these manifestations the symptoms of pulmonary-renal
syndrome (PRS) may join [3,8,13].

The thorough examination of the patient with the detec-
tion of pathognomonic symptoms and the evaluation of the
results of laboratory-instrumental diagnostic methods is de-
cisive in diagnostic of GS. The diagnostic criteria for classi-
cal course of GS include: cough, acute prophylactic alveolar
hemorrhage or slowly passing hemosiderosis of the lungs
with hemoptysis; dyspnea; GN with hematuria, rarely - ne-
phrotic syndrome and rapidly progressive renal insufficiency
(RI) with oligo-anuria; anemia, arterial hypertension (AH)
(rarely) [4,6,7]. The main diagnostic markers of GS are the
positive results of immunological studies of serum for the
presence of antibodies to BMC and BMA [12-14] and anti-
bodies to the immune globulins G or M and C3 fractions of
the complement along the glomerular basal membrane of the
glomeruli revealed by immunofiuorescence study of the renal
tissue biopsy [5,8,15]. Certain role in the diagnosis of GS have:
X-ray (Ro-gram) of the chest cavity organs (CCO), which can
reveal symmetrical cloudy, diffuse infiltrative or focal changes
in the basal and central lung departments; nonspecific laboratory
changes in the general blood test (GBT), which can show signs
of iron deficiency anemia, neutrophilic leukocytosis, accelera-
tion of erythrocyte sedation rate (ESR); general analysis of urine
(GUA) can reveal proteinuria, erythrocyturia, cylindruria; in the
biochemical analysis of blood (BBA) can show increase in the
content of creatinine, urea, uric acid, potassium, total cholesterol
and triglycerides (even in the absence of nephrotic syndrome);
in the Reberg test there may be a decrease in the velocity of
glomerular filtration (GFV) [4,7,13]; in the study of sputum we
can discover hemosiderin and during bronchoscopy with bron-
choalveolar lavage there will be siderophages and a large num-
ber of red blood cells [8,10,13].

There are three variants of the course of PRS under
GS: 1) recurrent hemorrhagic pneumonia and diffuse fast
developing GN with RI; 2) slowly progressing lung and
kidney damage; 3) GN with RI, to which join symptoms
of lung injury on the final stage: cough, often without he-
moptysis or pulmonary hemorrhage [6,7,9]; cardiac asth-
ma and pulmonary edema are also often present [8,13,15].

The presence of different variants of the PKS and the
lack of awareness of the general medical community re-
garding GS complicates early diagnosis and timely and
adequate appointment of treatment. Such situation leads
to acceleration of the the disease progression and reduces
the average life expectancy of patients [1,3,11].
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One of the main factors determining the prognosis
of such patients is the timeliness and adequacy of medi-
cal care. In the absence of treatment of GS the lethality
among patients reaches 75-90% [1,8,10].

Modern therapy of GS include urgent immunosup-
pression and standard induction therapy with glucocor-
ticosteroids (GCS), cytostatics and the conduct of plas-
mapheresis sessions, and when remission is achieved,
cytostatic maintenance therapy in combination with mini-
mal or moderate doses of GCS [1,2,11]. For patients with
terminal renal insufficiency, baseline therapy is combined
with hemodialysis sessions, and, if necessary, in the ab-
sence of antibodies in the blood for 6 months - permanent
substitution renal therapy [2,3,9].

However, despite the timeliness and the adequacy of
treatment, the mortality rate varies from 10 to 40% [1,8,11].

In our practice we encountered a complicated diagnos-
tic case of the rapidly progressing GS, which manifested
a GN with urinary tract syndrome. To this symptoms on
the 5™ month of decese joned AH, progressive RI, anemia,
and symptoms of lung injury, accompanied by shortness
of breath, episodic appearance of blood streams and pul-
monary hemorrhage that arose on the penultimate day of
the patient’s life.

Case report. We propose to your attention history of
illness of patient L., 22 years old, arrived at the reception
office of the POKL in an urgent order on August 31, 2017.

His complaints upon arrival were: edema of the legs,
face, increase of arterial pressure (AP) up to 200/100, pain
in the lumbar region of both sides, severe weakness, dys-
pnea during physical activity, dizziness during changes of
body position, nausea.

From anamnesis: sick since April 2017, when for the
first time, without evidence, there were swelling on his
legs. He received medical help on May 26, 2017. Hospi-
talized in the therapeutic department of the Kyiv Clinical
Hospital. In the course of the examination, for the first
time, the presence of GN with uric acid syndrome and
low urine concentration ability were detected. Left-sided
nephropathy and neoplasm of the left kidney (angioli-
poma?) were detected by ultrasound examination of the
abdominal cavity organs (ACO). Following the diagnos-
tic procedures appropriate antibacterial, diuretic, anti-ag-
gregate therapy was conducted. On June 6, 2017, during
computed tomography (CT) with intravenous contrast of
the chest organs (CCO) and ACO, signs of hypertrophy of
the Berten’s pillar in the left kidney and cyst of right kid-
ney were revealed. The patient did not apply for further
medical assistance.

The deterioration of the condition was noticed in the
beginning of August when new edema on legs and face
appeared again. Edema was not treated. On August 25,
2017 apeared headaches, dizziness, nausea, vomiting
and AP went up to 160/90 mmHg. Patient used antihy-
pertensive drugs, but the condition did not improve. On
August 26 patient had cough, hemoptysis, raised body
temperature to 37.8 °C. Later he was hospitalized in the
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therapeutic department of the Clinical Hospital in Kyiv.
On August 28, 2017 he spontaneously left the hospital,
and on August 29 he was hospitalized to the CRH at the
place of residence with complaints of headache, increased
blood pressure, coughing, periodic sensation of heaviness
in the chest, edema of the legs and general weakness. On
August 29, 2017, in the course of examination follow-
ing changes were observed: in GBT - anemia (erythro-
cytes - 3,5°10'%/L, Hb - 108 g/L), leukopenia with a shift
of the leukocyte formula to the left (white blood cells -
3,8*10°/L, rod-nuclear neutrophil -8%); in GUA - protein-
uria - 1.0 g/L, red blood cells - 5-6 in field of vision (f/v),
leukocyturia - 20-15 in f/v and cylinduria (grainy - 1-2 in
f/v); on an electrocardiogram (ECG) an intravenous con-
duction violation; on the R -gram of CCO in the middle
pulmonary fields: to the left the infiltration of the pul-
monary figure was found, on the right focal shadows of
medium intensity was found. Phthisiatrician conclusion:
bilateral mid-partial non-hospital pneumonia, hemopty-
sis. On August 30, 2017 after ultrasound scanning follow-
ing changes were observed: ultrasound signs of hepato-
megaly, dyskinesia of the biliary tract, nephritis, ascites.
Assigned antibacterial, antihypertensive and mucolytic
therapy did not have effect. Symptoms of anemia have
increased with time (Hb - 108 - 106 g/L; Er. — 3.5*10'?/L;
Leu. - 3,4*10'%/L); there were signs of lymphopenia (11%)
and accelerated speed of erythrocyte sinking (SES) to 20
mm / hour. In GBT there was azotemia (creatinine 278 -
293 umol/L), in urine there was proteinuria (1.0-1.47 g/L)
and microhematuria (5-6 - 20-25 - 25-30 in f/v). Therefore
on August 30th the patient was transferred to the depart-
ment of intensive care, and on August 31 he was sent to
the center of nephrology and dialysis POKL named after
M.V. Sklifosovsky for stationary treatment with a diag-
nosis: “Acute glomerulonephritis. Acute kidney damage
of the second degree. Anemia of a mild degree. Arterial
hypertension stage I, stage 2, the risk is very high. Uremic
pneumonitis? Right kidney cyst”.

From anamnesis of life: he often suffered from ARVI.
Patient worked in construction, performed hard physical
work. There were frequent overcooling events. He smokes
up to 20 cigarettes a day, abuses alcohol, energy tonics. Pa-
tient states that he has taken amphetamine for 4 months. Al-
lergic and hereditary anamnesis is not burdened.

When observed: Height - 175 c¢cm, body weight - 74
kg. Patient was in moderate condition, skin and visible
mucous membranes were pale, there was a pastosity of
the legs. Frequency of respiratory movements was about
(FRM) - 18/min. Lungs examination revealed: breath-
ing rigid, weakened in the middle and lower parts. Pulse
(Ps) was 88/min, rhythmic. AP was 190/120 mmHg. The
rythm of the heart was correct, the tones were weakened,
there was an accent of the second tone over the aorta.
Abdomen was soft, painless. The tapping symptom was
slightly positive on both sides. Daily diuresis (DD) was
without changes, roughly 1.5 liters. Patient had no act of
defecation for four days.
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Analysis on Cito was conducted. On ECG there were
signs of sinus tachycardia. Heart rate was 107/min. The
electric heart apex was slightly deviated to the left. QRS
Voltage was reduced. There were signs of hypoxia of the
anterior wall of the left ventricle. On the R -gram of CCO:
pulmonary image is thickened, strengthened and deformed
- mostly prurond (possibly due to the vascular component).
Roots of lungs are with bands. Sinuses are free. Heart has
no peculiarities. In GBT: (Er. 3.1-3.5*10'%/L, Hb - 88 - 108
g/L), leukocytosis (7.5-17.1*10%L), ESR 15 mm/hour; in the
GUA: increased proteinuria (1.47-1.87 g/L), leukocyturia
(20-15 - 8-10 in f/v), hematuria (er. - 20-30-1/2 (unchanged
) and 8 in f/ v (changed), isolated single waxed cylinders
were detected; in the BBT: alanine aminotransferase (ALT)
- 76 units/L, aspartate aminotransferase (AST) - 91 units/L,
total protein - 58 g/L, creatinine - 330.6 pmol/L, urea - 9.2
mmol/L, potassium - 6.8 mmol/L. Patient received detoxica-
tion therapy, correction of arterial hypertension, anemia and
hyperkalaemia. Treatment of ulcer was performed.

During the next four days, the patient’s condition did not
change significantly. During physical examination: skin was
pale, legs had signs of swelling, FRM was 18-20/min, in the
middle and lower parts of the lungs crepitation was periodi-
cally heard on the background of weakened vesicular breath-
ing, a tachycardia was observed (heart rate - 94-98/minute),
AP was stabilized at 140-150/90-100 mm Hg. Palpation of
the abdomen revealed minor pains in the right hypochon-
drium, along the intestine, without signs of irritation of the
peritoneum. DD was within 1800-2400 ml.

From 1st till 4™ of September, 2017, the patient was
consulted by following specialists: a pulmonologist, a
gastroenterologist, a cardiologist, an urologist, a hema-
tologist, an oculist. Patient received following diagnos-
tic procedures: esophagogastroduodenoscopy (erosive
duodenopathy, erythematous gastropathy), ultrasound
examination of the ACO and urogenital system (ultra-
sound examination revealed signs of the nephritis, moder-
ate strengthening of the liver structure). During control
ECG we observed a decreased heart rate to 80 / min and
reduced the amplitude of the T wave in V2-V5, echocar-
diography there were no changes detected. We performed
control of clinical and laboratory parameters of the pa-
tient every day. In the dynamics of GBT we observed
following changes: anemia has increased (Hb 86-74 g/L,
Er. 2.98 - 2.63 - 2.47%10'%/L), leukocytosis has decreased
(10.2 - 5.8*10°/L), ESR changed in range: 36 - 10 - 37
mm/h. In BBT: ALT, AST, a-amylase, alkaline phospha-
tase, and y-GGT indices were normalized, however, there
was an increase in LDH (620 units/L), cholesterol (6.68
mmol/L), triglycerides (2.42 mmol/L) and a decrease in
albumin concentration (30 g/L) and total protein (48-54
g/L). There was a tendency to decrease of creatinine con-
centration (354.8-328-290.7 umol/L), urea (19.7 - 13.2
- 14.6 mmol/L) and potassium (5.5-5.3 - 4.32 mmol/L).
The level of serum iron and the latent iron binding ability
of the blood serum were within the normal range (15.8
and 24.5 umol/L, respectively). Analysing blood proteins
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we revealed a slight increase in o, -globulins (12.73%) and
a decrease in y-globulins (13.59%) concentration. In the
coagulogram we observed a high content of fibrinogen (4,5
- 4,6 g/L), shortened latent period, moderate hyperagrega-

tion of platelets, increase of soluble fibrin-monomeric €Om-
plexes (9 mg%) was a sing of activation of blood clotting.

Immunological analysis showed reduction of T-lymphocytes
(39%): T-helper (28%) and T-suppressor (12%). The nega-
tive results of analyzes on the C-reactive protein, antistrep-
tolysin-O, rheumatoid factor, LE-cells, RW, HBs-Ag, HCV,
and HIV were obtained. In GUA proteinuria has decreased
to 1.28 g/L and erythrocytriuria has decreased to 25-30 in f
/v (unchanged); grained cylinders appeared (1 in f/v); daily
proteinuria - 2.23 g/day; in the analysis of urine by Nechy-
porenko method we observed eritocyturia; analysis of urine
by Zimnytsky revealed signs of hypoisostenuria and nicturia.

Taking into account the newly discovered kidney chang-
es on May 26, 2017, a constant increase in blood pressure
(max up to 200/110 mm Hg) for 10 days and the detected
changes in laboratory and instrumental studies on the Sep-
tember 4%, 2017 the diagnosis was established: Chronic
kidney disease (CKD) III stage: glomerulonephritis, urinary
syndrome. Cronic kidney insufficiency (CKI) II degree. Ar-
terial hypertension II stage 3™ degree, the risk is very high.
Dislipidemia. Secondary normochromic anemia of moder-
ate severity. Right kidney cyst. Incomplete doubling of the
left kidney. Nonspecific reactive hepatitis. Chronic gastritis.
Erosive Duodenitis. Angiospasm of both eyes’ retina. Taking
into account the presence of GN with progressive RI, sudden
development of bilateral lung damage with signs of distur-
bance of their function (shortness of breath, fever, cough with
episode of hemoptysis, objective and Ro-gram research in
history), presence of hypertension, progressive anemia, signs
of systemic inflammation (leukocytosis, acceleration ESR,
elevation of a2 globulins), hyperkalaemia, dyslipidemia in a
young man, in the presence of many risk factors, we made an
assumption that patient had Goodpascher’s syndrome. Fol-
lowing examinations were recomended: blood test for anti-
bodies to BMC and ANCA, cystoscopy; fibrocolonoscopy,
prostate secretion analysis. Consultation of reumathologist
was prescribed. Membrane-stabilizing therapy, antithrom-
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botic agents and proton pump inhibitors were added to treat-
ment protocol.

On the September 5", 2017, in the morning at 8.00,
the patient was inspected by the attending physician. Phy-
sician observed following clinical picture: the condition
was stable, there were complaints about general weak-
ness. The body temperature was 37.5°C. AP was 140/90
mm Hg., Ps - 100/min. Other organs and systems were
without changes. Following clinical tests were made: coagu-
logram: fibrinogen - 4.8 g/L; GUA: total protein - 47 g/L,
creatinine content - 284 umol/L, urea - 13.0 mmol/L; Re-
berg’s test revealed a decrease in the velocity of glomerular
filtration (42.2 ml/min) and tubular reabsorption (93.1%).

On the same day at 11.45 the patient’s condition dete-
riorated rapidly: developed abdominal syndrome, body tem-
perature increased to 37.7 °C, weakened vesicular respiration
and crepitation were detected in the middle and lower parts
of the lungs. Ps was 100 beats per minute, AP was 130/80
mm Hg, heart activity was rhythmic. Auscultation revealed
weakened vesicular breathing in the middle and lower parts
of the lungs, crepitation, palpation was extremely painful in
the right abdominal region. The condition of the patient was
differentiated with an adjunctive syndrome during GS and
with acute surgical pathology - acute appendicitis. On Cito
following analysis were performed: GBT, ultrasound exami-
nation of ACO. Consultation of surgeon was also requested.
In GBT there were signs of severe anemia (Er. 2.64*10'%/L,
Hb - 75 g/L), leukocytosis (12.9%10°/L), lymphopenia (8%),
ESR was 27 mm/h; on ultrasound scan: ultrasound signs of
GN, the presence of free fluid in the lower abdomen, mostly
on the right. Therefore, at 13.30 the patient was hospitalized
with a diagnosis “acute appendicitis” to the surgical depart-
ment, where after he had spinal anesthesia, appendectomy
was performed. Postoperative period had no peculiarities.
On September 6", 2017 at 06.00 there was a cough with
blood spitting, signs of rapid progression of pulmonary in-
sufficiency. Blood stopping therapy was prescribed. CT of
CCO shawed signs of bilateral pronounced infiltration, bi-
lateral small hydrothorax, lymphadenopathy. Taking into ac-
count the anamnestic data (hemoptysis), it is not possible to
exclude the presence of alveolar hemorrhage (Fig. 1,2).

Fig. 1. Results of computer tomography (CT) of chest cav-
ity organs in the coronary projection of the deceased L.
CT-signs of alveolar hemorrhage
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Fig. 2. Results of computer tomography (CT) of chest cav-
ity organs in axial projection of the deceased L. CT-signs
of alveolar hemorrhage
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From September 6" to 7%, 2017, otolaryngologist,
thoracic surgeon, rheumatologist, pulmonologist, phthisi-
ologist consulted the patient. Clinical examination of the
patient with all mentioned specialists was performed.
Wegener’s syndrome, microscopic polyangiitis, systemic
lupus erythematosus, antiphospholipid syndrome, mili-
ary tuberculosis of the lungs were discarded. Considering
pulmonary haemorrhage, progressive shortness of breath,
negative lung dynamics in the CT and clinical and labora-
tory indices indicating kidney damage with the develop-
ment of RI, anemia and systemic inflammation, bilateral
hemorrhagic alveolitis and glomerulonephritis should be
considered as manifestations of GS.

On the basis of patient complaints, anamnestic, clinical
and laboratory-instrumental data, on September 7%, 2017
the diagnosis was established: Goodpascher’s syndrome (al-
veolitis, pulmonary haemorrhage, 06.09.17). CKD IV stage:
glomerulonephritis, urinary syndrome. CKI of the III degree.
Arterial hypertension of stage II, 3 degree, the risk is very
high. Secondary hypochrome and post-hemorrhagic severe
anemia. Acute phlegmonous appendicitis, local serous peri-
tonitis (surgery 5.09.17 - appendectomy).

In GBT: signs of anemia progression (Er. - 1.92
- 1.76*10"%/L, Hb - 57-50 g/L), leukocytosis (18.4 -
16.1¥10%/L). Taking into account general weakness and
progressive anemia bronchoscopy was canceled. Patient
and his relatives categorically refused from the transfu-
sion of blood. Hemostatic therapy and AP correction con-
tinued. Despite the ongoing therapy, at 15.10, the patient’s
condition severly deteriorated with an increase in signs of
pulmonary heart failure, and at 15.20 the patient stopped
breathing. Reanimation measures were carried out in ac-
cordance with the protocols, but unsuccessfully - in 16.03
there was established biological death of patient.

Final clinical diagnosis: CKD IV stage: glomeru-
lonephritis, urinary syndrome, CKI, III degree. Arte-
rial hypertension of stage II, 3 degrees, high risk. Good-
pascher’s syndrome (alveolitis, pulmonary hemorrhage of
06.09.17). Secondary hypochrome and post-hemorrhagic
severe anemia. Acute phlegmonous appendicitis, local
serous peritonitis. Operation 5.09.17 - appendectomy.
Thromboembolia of pulmonary artery (TEPA). Acute car-
dio-pulmonary insufficiency. Condition after reanimation.

Pathoatomical diagnosis:

1. Goodpascher’s syndrome: mesangial-proliferative
glomerulonephritis, hemorrhagic pneumonitis. Phlegmon-
ous appendicitis with local serous peritonitis. Operation
05.09.17: appendectomy, drainage of the abdominal cavity.

2. Hydrotax 500 ml - left, 300 ml - right. Malnutrition
and parenchymal degeneration of the internal organs. Lo-
cal edema of the lungs. Cerebral edema.

Section protocol Ne292

Internal study. In the pleural cavity there was no con-
nections, to the left - up to 500 ml, to the right - up to 300
ml of yellowish clear liquid. Parietal and visceral pleura
of grayish color. The peritoneum is smooth, grayish. The
intestine is not inflated.
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Organs of respiratory system. Larynx, trachea and
bronchi contain mucus and foamy fluid in a small amount,
mucous membrane is pale gray colour. The walls of the
bronchi are not thickened.

The tissue of the lungs is moderately compact through-
out the whole volume, on the cut of dark red color, from
the surface of the cut flows small amount of bloody foamy
fluid (Fig. 3, 4).

Fig. 3. Shape of lungs of the deceased L. Macro preparation
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Fig. 4. Pathomorphological picture of lungs of the de-
ceased L. Hemorrhagic changes of lung tissues in the cut
Macro preparation

In the pulmonary arteries there is liquid blood and
rusty blood clots. Urogenital system. Kidney fatty cap-
sules are moderately expressed, fibrous capsules can be
removed with effort. The surface of the kidneys is smooth,
pale brown, with multiple red dots. The tissue of the kid-
neys is dense, pale brown, the layers are poorly differenti-
ated. The cortical layer is pale brown, with multiple red
dots, pyramids pinkish-brown. Bowls and cups are not di-
lated, filled with yellowish clear fluid, mucous membrane
is pale gray, smooth (Fig. 5, 6).

The study of blood circulation and hematopoiesis, di-
gestive organs, endocrine system, central nervous system
and musculoskeletal system showed no signs of apparent
pathology.

Histological examination Ne40486-88: Phlegmonous
appendicitis with peri-para- appendicitis.

Histological examination Ne3815-36 to the protocol Ne292.
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Fig. 5. Autopsy of kidneys of the deceased L. Macro prep-
aration

Fig. 6. Pathomorphological picture of the kidneys of the
deceased L. Changes in the cortical layer of renal tissues
in the cut. Macro preparation

Lungs. Almost all alveoli are filled with blood. There are
areas of accumulation of hemosiderophages, small sites of
edema in the alveoli. Interalveolar membranes are somewhat
thickened, with the proliferation of capillaries, sometimes
perivascular clusters of neutrophilic leukocytes. Small ves-
sels have thickened and dilated walls, have signs of prolifera-
tion of the endothelium, some have necrosis (Fig. 7).
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Fig. 7. Morphological picture of the lungs of the de-
ceased L. Most alveoli are filled with hemorrhagic con-
tents. Mircroscopic picture. Coloring with hematoxylin
and eosin. Obj. 10~., Ocul. 10~

Kidneys. Glomeruli have enlarged size, with the signs of
proliferation of mesangial cells, thickening of the capsule.
Some of the glomeruli underwent fibroplastic transformation
and have sites of hyalinosis. Some are sclerotized and have pro-
nounced dystrophic changes in the epithelium of the tubules.
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Nucleus can not be traced in many epitheliocytes. There are
sites of interstitial focal lymphocyte infiltration (lymphocytes,
neutrophils) and uneven blood vessel filling (Fig. 8).

Fig. 8. Morphological picture of kidney of patient L.
Capillars of glomeruli with pronounced sclerotic chang-
es. In the tubules there is desquamation and dystrophic
changes in the epithelial cells. Mircroscopic picture. Col-
oring with hematoxylin and eosin. Obj. 25%., Ocul. 10*

Conclusions. The peculiarity of this case is the late
appearance of symptoms of lung injury (on the fifth
month after the manifestation of glomerulonephritis),
which manifested by coughing with episodic appearance
of blood streams in sputum, fever, regarded as a manifes-
tation of pneumonia, but further analysis of clinical and
laboratory parameters and young age has allowed us to
suspect Goodpasture’s syndrome. Actually, this diagnosis
became evident at the time of the development of pul-
monary bleeding, namely - on the penultimate day of the
patient’s life and was confirmed by autopsy.

In our opinion, the combination of frequent overcool-
ing, bad habits in the patient’s way of life (tobacco smok-
ing, alcohol abuse, energytics, amphetamine), frivolous
attitude to treatment, the introduction of X-ray contrast
medication during CT, then anesthesia and surgical inter-
vention led to rapid progression of pathological process
and accelerated the lethal outcome.

We hope that the given clinical example will encour-
age doctors who, in their clinical practice, are confronted
with diseases that are accompanied by a pulmonary syn-
drome, to not exclude Goodpasture’s syndrome as reason
of clinical picture. A differentiation requires a thorough
analysis of clinical manifestations, anamnesis, laboratory-
instrumental research methods.

The presence of Goodpasture’s syndrome can be assumed,
first of all, clinically, by presence of combination of kidney and
pulmonary pathology, with the rapid progression of pulmo-
nary and renal failure, anemia, and also by presence of signs
of systemic inflammation, dyslipidemia, hyperpotassiumemia,
even in the absence of hemoptysis. Detection during bilateral X-
ray examination of CCO of bilateral infiltrating changes, focal
shadows, cloudy infiltrates or condensed, strengthened and de-
formed pulmonary imaging must be considered as vital sign of
GS. In such cases, we recommend the immediate conduction of
blood tests for the presence of antibodies to the basal membrane
of the renal glomeruli and alveoli and nephrobiosis. If there is
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hemoptysis or pulmonary haemorrhage, alveolar infiltration on
the lung X-ray picture and iron deficiency anemia, then the di-
agnosis of Goodpasture’s syndrome is quite probable. Timely
verification of the diagnosis and rapid appointment of active
immunosuppressive therapy with glucocorticosteroids, cyto-
statics, in combination with sessions of plasmonphyrosis or
hemodialysis can contribute to the relief of the acute episode
of the disease and, thus, extend the patient’s life.

Since in the clinical practice of doctors the incidence
of rare illnesses and syndromes becomes more frequent,
we think that it is usefull to remind doctors about the pos-
sibility of fast developing course and tragic outcome of
Goodpasture’s syndrome.
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SUMMARY

GOODPASCHER’S SYNDROME - THE CHAL-
LENGES IN A TIMELY DIAGNOSIS AND TREAT-
MENT IN MEDICAL PRACTICE (CLINICAL CASE)

Talash V., 2Bevzenko T., 'Yarmola T., 'Tkachenko L.,
"Pustovoyt H.

'Higher state educational establishment of Ukraine
“Ukrainian medical stomatological academy”, Poltava;
State scientific establishment “Scientific-practical cen-
tre of prophylactic and clinical medicine” of State affairs
management, Kyiv

The article presents a clinical case with intravital diag-
nosis of Goodpascher’s syndrome in a 22 years old patient.

In this work we analyze clinical, laboratory-instrumental,
pathologoanatomic and pathomorphological aspects of the
disease, which was accompanied by glomerulonephritis with
rapidly progressive renal insufficiency, anemia, arterial hy-
pertension and symptoms of lung injury.

Article emphasizes on the necessity of timely diagno-
sis of Goodpascher’s syndrome and following administra-
tion of immunosuppressive therapy.

Keywords: Goodpasture’s syndrome, pulmonary-kid-
ney syndrome, glomerulonephritis, anemia.

PE3IOME

CUHJIPOM TVIIIACYEPA - MIPOBJEMA CBOE-
BPEMEHHOM JUATHOCTHUKUA W JEYEHUS B
MPAKTUKE BPAYEM (KTHHUYECKUI CTTYYAW)

"Tanam B.B., ’beB3enxo T.B., 'SIpmoaa T.H.,
Tkauenko JLA., 'TlycroBoit A.JI.

!Boicuee 2ocydapcmeennoe 06pazoeamenbHoe yupedic-
Oenue Yipaunvl «Ypaunckas meouyunckas cmomamo-
noeuueckas axademusiy, Ilonmasa; *locyoapcmeennoe
Hayunoe yupeosicoenue «Hayuno-npaxmuueckutl yenmp
NPOPUIAKMUYECKOU U KIUHUYECKOU MeOuyunbly Ynpas-
Jenus 2ocyoapcmeennvix oen, Kues, Ykpauna

B crarbe npuBeneH KIMHUYECKHUH ciyyall CUHIpOMa
I'yamacuepa ¢ MpHKU3HEHHON TUarHOCTUKOHN y 22-TIeTHe-
ro HalyueHTa.

[Ipoananu3upoBaHel KIMHHUYECKHE, J1a0OPAaTOPHO-HH-
CTPyMEHTAJIbHBIE, N1ATOJION0AHATOMUYECKHE U MaroMopgho-
JIOTUYECKHE ACTICKTHI 3a00JIeBaHMsA, KOTOPHIE COTPOBOXK/1a-
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JIMCh TIIOMEPYJIOHE(PUTOM C OBICTPOIPOrpEeCCUpYIONIECH
MOYEYHON HEJIOCTATOYHOCThIO, aHEMHEH, apTepUaIbHON
TUMNEPTEH3UEH U CUMIITOMaMU TTOPAKEHUS JIETKHX.
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OTMeueHa 11e1eco00pa3HOCTh CBOEBPEMEHHOM 1a-
THOCTUKM M Ha3HAYCHHUS UMMYHOCYNPECCUBHOM Tepa-
MUN.
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AcCcconAIUAaA MEXIAY KOMIIOHEHTAMU METABOJIMYECKOI'O CUHIPOMA
U KOTHUTUBHOM JUC®YHKIUEN: OMHOMOMEHTHOE IIOIIEPEYHOE
HNCCIIEAOBAHUE CPEJIN HACEJIEHUA TYPKECTAHCKOI'O PETMOHA

Mapenoaii K.M., Illanxaposa K.C., lllanxaposa ’K.H., Hyckadaesa I.O., Canbixoa K.2K.

Meoicoynapoonviii Kazaxcko-Typeyxuii ynueepcumem um. X.A. HAcasu, Typrecman, Kazaxcman

Ha cerogHsiimHui AeHb YKCIO IOXKUIIBIX JIFOAEH C
YMEpPEHHBIM KOTHUTHBHBIM HAapYIICHUEM HWIIN JIEMEHIIH-
el yBEJIMYMBAETCS, UTO MOXKET CTaTh MPOOIEMON MHUPO-
BOTO 37IpaBOOXPAaHEHUs] BBUIY CTapeHus HaceneHws [1].
CormracHO TIPOTHO3aM, TOTyYeHHBIM B PE3yJabTaTe paHee
MIPOBEJICHHBIX UCCIICIOBAHUMN, YUCIIO JIUIT cTapIie 65 et
C YMEpEHHBIM KOTHUTHBHBIM HAPYIICHHEM YBEIUYHUTCS
Ha 15% [2]. [Iporpeccupyromiee CHIKEHHE KOTHUTHBHBIX
CHOCOOHOCTEH NMPHUBOJUT K HHTEIICKTYaJIbHOMY, ITOBE-
JleH4eckoMy M (pyHKIMOHAIBLHOMY criaay. Psg 3abose-
BaHUI: Jempeccusi, HHCYIBT, KOMIIOHEHTH MeTaboinde-
CKOTO CHHJIPOMA, CEepJeYHO-COCYINCThIC 3a00JIEBAHUS U
THIEPIIIUKEMHS CLIOCOOCTBYIOT Pa3BUTHIO KOTHUTHBHBIX
HapyImIeHUH B OCHOBE KOTOPBIX JIEKAT MEXaHU3MBI XPO-
HHUYECKOTO BOCIAICHHUS, MUKPOCOCYAUCTOTO TOBPEXkKIEC-
HUS ¥ aHOMAJIbHBIE KOHEYHBIC MPOAYKTHl ITIMKHPOBAHUS
[3]. B pesynbrate paHee MpOBENEHHBIX HCCIEIOBAHUI
YCTaHOBIIEHO, YTO TaKHE KOMIIOHEHTHI META00INIECKOTO
cunaapoma (MC) kak THIEpPIIIMKEMHsI, OKUPEHHE, apTe-
pHuanbHas THIEPTEH3NSA U TUCITUIHIEMIS OTPHUIIATEIFHO
BJIMSIOT HA KOTHUTUBHYIO (pyHKIMIO. 3BecTHO, YTO Ha-
mmarie MC gacTo CBSI3aHO C BBICOKOH CMEPTHOCTHIO [4-7].

Llenpro TaHHOTO HCCIEIOBAHUS SBUIIOCH OIpeelie-
HHUE KOPPETSIMOHHON CBSI3U MEXIY CHIDKCHHEM KOTHH-
114

THUBHOH CIIOCOOHOCTH M META0OIMYECKIM CHHIPOMOM.

Marepuan u meroabl. B TypkecTaHCKOM peruone
IOxnoro Kazaxcrana mpoBeneHO OTHOMOMEHTHOE IIO-
HepeYHOe UCCIIE0BAHUE, KOTOPOE SIBIISIETCS ()parMEeHTOM
KPYITHOTO HCCJICOBAHUS, HANPABICHHOTO HAa HM3y4YEeHHUE
MIPOSIBJIICHUI HEBPOJIOTMYECKUX HAPYIICHUH Cpeau JIUIL C
MC unm HamuaueM ero KoMImoHeHToB. O0cnenoBanb! 639
MAIMEeHTOB U3 KOHTUHTEHTA MOJUKINHUKA MeX TyHapos-
Horo Kazaxcko-Typerkoro ynuBepcutera um. X.A. ScaBu.
B uccrnenoBanue He BKIFOYEHBI JIMIA C OCTPBIMU COCTOSHH-
SIMH, TPEOYIOLIMMU HEOTIIOKHOH ITOMOIIN ¥ XPOHUUECKHUMHU
TSOKEJIBIMH IEKOMIICHCHPOBAaHHBIMH COCTOSHISIMU (XPO-
HU4eckas cepaedHas HemocrarouHocth III, IVcrenenwu,
XpOHMUECKas JbIxareiabHas HepoctarouHocTs I creme-
HU, XpOHHUEcKas noyeuHas Hepocrarounocts I, 111 cre-
MICHH, XPOHUYECKast IEYCHOYHAsI HeJOCTaTOYHOCTD), I€TH
1 OepeMeHHbIE KECHIITHHBI.

AHTPOTIOMETPUYECKHE HCCIICTOBAHMS BKJIIOYATH U3-
MepeHHe Beca, OKPY)KHOCTH Tajuu u Oenep. Maccy Tena
OTIpeNIeNISI Ha CTaHJAPTH30BAHHBIX BBIBEPCHHBIX PHI-
Ya)KHBIX MEIUIIMHCKHUX Becax. Macca Tela CUNTHIBAIACh
¢ TouHoCThIO 110 0,1 Kr U (UKCHpPOBaIach B aHKETE B KH-
nmorpammax (kr). M3mMepeHus: OKPY)KHOCTH TaJHH TIPO-
BOJIMJIUCH MSITKOW CAaHTUMETPOBOM JIEHTOM, Pe3ysbTaThbl
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OLICHUBAJIUCh B CaHTHUMETpax (cM). OKPYKHOCTb Taluu
U3MEPSUTH MEXIy TOCIIEIHIMH pedpaMu U BEpXHEH ua-
CTBIO Ta3a MO BEPXHE-NEpeJHEMY TPEOHIO MTOB3/IOLIHOM
KOCTH, Ha ypOBHE Iynka. AGIOMUHAIBHOE OXHUPEHUE
OLICHUBAJIOCh COIIACHO KPHUTEPHSIM, MPEIOKECHHBIM
MexnyHapoHoii nruadernueckoit enepanueit nepecmo-
Tpa 2005 1. (IDF-2005) - okpyxHOCTH Tasnuu 6ojuee 94 cm
y My’k4rH 1 80 CM y KEHIIHH.

AptepuanbHoe nasinenue (AJl) ompenensuim ¢ momo-
HIbI0 HEaBTOMATHYECKOro C(UrMOMaHOMETPA C Y4ETOM
TpeboBanuii s npaBmibHON peructpamuu AJl. Io pe-
3yJbTaTaM JBYX U3MEPEHHUH C IIPOMEXYTKOM B 5 MUHYT
onpeaensioch cpeanee AJl. [Tpu noseienun A/l Bbiie
140/90 MM pT.CT. perucTpUpOBaiach aprepuajibHas T'H-
neprensus (Al'). Hanmnune Al mpusHaBanoch u npu HOp-
MaJIbHBIX MOKa3aressix AJl, B ciaydasx, korjaa B aHaMHe3e
OBUTH YKa3aHUsl O IPUEME aHTHTMIIEPTEH3UBHBIX CPE/ICTB.

3a00p KpOBH Ha J1aOOPATOPHBIC aHATU3bI TIPOBOUIICS
U3 JIOKTEBOM BeHbI mocie |2-yacoBoro rononanus. Bee
nabopaTropHble HCCIeNOBaHMs MPOBOAWINCH B Jiabopa-
TopuM KIMHUKH MexnyHapoaHoro Kazaxcko-Typenkoro
yauBepcurera uM. X.A. SlcaBu ¢ o0si3aTenbHBIM BHEII-
HHUM ¥ BHYTPEHHHUM KOHTPOJIEM.

Buoxumuueckue uccnenoBaHus Mokas3arese JTUMmmI-
HOTO CIIEKTpa KPOBM BKIIIOYANM OINpeJesieHne 0O0IIero
xonectepuna (OXC), tpurnunepuaos (TT), xonecrepuna
JTUNonpoTenaoB Beicokoi mioTHocTH (XC JIIIBII) cran-
JApTHBIMH DH3MMATHUECKUMU METOJaMU Ha OMOXUMH-
yeckom ananmsatope Cobaslntegra-400 ¢upmer Roche
(Fepmanwust). Pe3ynbraThl olleHHUBaJUd B B MMOJIb/JI. ['u-
HNEePTPUIIMLICPUIEMHST [TPU3HABAJIACh PU TOBBIIICHUH
ypoBust TT>1,7 mmone/n. ['mnoansdaxonecrepuHeMust
OLIGHUBAJIACh COITIACHO KPUTEPHUSIM, PEKOMEHIOBAaHHBIM
IDF (2005 r) kak XC JIIBII menee 1,03 Mmonb/n y Myx-
yuH U 1,29 MMOJIB/JT y KEHIIHH.

Omnpenenenue mioko3sl kpoBu Haromak (I'KH) mpo-
W3BOAMIIOCH TOche 12-4acoBOro ToONOMaHUsl 3a00poM
KamWUIIPHOI KPOBU M3 Maiblla 3KCIPECC-METOIOM C MO-
MOIIbI0 OTKaJMOPOBAaHHOTO Ha IUIA3MY BEHO3HOH KpOBH
nmokomerpa  OptiumXceed ¢upmer MEITER  (Benuxo-
opuranusi). OrmnpezelicHHe MOCTIPAHIUAIBHON TIIFOKO3bI
kpoBu (I'KII) mpousBoamock cmycTs 2 yaca Mocie CTaH-
JIAPTU30BaHHOTO 3aBTpaka (xj1ed rpyboro rmomosa - 150 rp.,
ciuBodHoe Macio - 20 rp., 150 mn yait + caxap - 10 rp),
3a00pOM KalMJUTPHON KPOBHU U3 MAITBIIA SKCIPECC-METOOM
C TIOMOIIBIO OTKAJIMOPOBAHHOTO HA TIJIa3My BEHO3HOM KpoO-
BH IJTIOKOMeTpa. Pe3ynbrarhl olleHnBaiInch B MMOJIb/J1. O0s-
3aTeNbHBIM YCIOBHEM MPUMEHEHHs IIIIOKOMETpa SBISIIach
NpEABAPUTENBHASI €10 KaTUOPOBKA M KOHTPOJIb OMOXHMHYE-
CKUX MCCIICIOBAHUM.

MC munarnoctupopamu coracHo kpureprsim IDF (2005 )
C YUYETOM BBIIICTIEPEUHCIICHHBIX TTOKa3arenel [8].

JI71st OIICHKY KOTHUTHBHBIX CIIOCOOHOCTEH MalneHTOB
UCIOJIb30BaIM CTAHJAPTHBIN, BAJIUJU3UPOBAHHBIM KOT-
HUTHBHBINA TecT Mini Mental State Examination (MMSE)
[9]. C momompio Tecta MMSE orieHuBaroTCst mMupoKue
cepbl KOTHUTUBHOM (YHKIMH, BH3yaJbHO-MOTOpHAS
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CKOpPOCTh, 00BbEM 3allOMHUHAHUS, BHUMaHKE, TaMsiTh. TecT
IIMPOKO UCIIONB3YETCs JUIsl OLEHKH KOTHUTUBHOM (yHK-
IIUM KaK Y 3710POBBIX, TaK M y JIUI] C KOTHUTUBHOW AMC-
(dyHKIHCH.

KoHTpone HOpPManbHOCTH pacHpefeNeHus MpOus3-
BOJWJICS C MOMOIIBIO ONMUCATEIBHON CTaTUCTUKM, KBAaH-
TUJIBHBIX TUarpaMM, TUCTOrpaMM U kputepues Koiamoro-
posa-CmupHosa u [lanupo-VYuka.

Cesa3p Mexay MC, ero KOMIOHEHTaMHU U HalTUYHeM
KOTHUTHBHOW JUCOHYHKIMU ONPENENsUId TOCPEACTBOM
OMHApPHOTO JIOTHCTUYECKOTO PETrPecCHOHHOTO aHaIN3a,
B KOTOPBIW MOKa3arelib HAJTMYKsI KOTHUTHBHOW IHC(QYHK-
LMY BBOJMJICS B BHUJI€ 3aBUCHUMOM nepeMeHHou. B kaue-
CTBE OCHOBHBIX HE3aBHCHUMBIX NEPEMEHHBIX BBOIWINCH
nokazarenu MC, aGTOMUHAIBHOTO O)KUPEHUS, CUCTONHU-
yeckorr Al, nuactonuueckoit Al, rumepTpuriuiepuie-
MUH, THUIIEPXOJIECTEPUHEMHUH, THITOAb(aIUIIONPOTEHHE-
MUH, THINEPIIIUKEMHH, 3aT€M MPOBOAUIN KOPPEKIHIO Ha
OCHOBHBIE KOH(ayHAEpbl — BO3PacT U ypoBeHb 00pa3o-
BaHMs. PaccunteiBamu HeckoppektupoBanHoe (HOIL) u
CKOppeKTHpoBaHHOe oTHomeHue ImaHcoB (cOIIl) ¢ 95%
JIOBEepHUTEIbHBIMU HHTepBanamu ([1).

3a KpUTHUYECKUH YPOBEHb 3HAYMMOCTH (p) MpHU Mpo-
BEpPKE CTaTUCTUYECKUX THUIOTE3 MPUHUMAIH 3HAYECHUS
<0,05. AHanu3 AaHHBIX MPOBOAMIN C MOMOIIBIO TaKe-
Ta craructuueckux nporpamm SPSS v.20 (SPSSinc,
Chicago, IL).

PesyabTaTel m ux odcyxiaenue. Ilo rectry MMSE
MIPU3HAKU KOTHUTHBHBIX HapyIICHUH BbIABICHBI Y 4,1%
obcnenoBanHbix.  CoumanibHO-IeMorpaduueckie  xa-
PaKTEpUCTUKN BBIOOPKH M paclpesielieHHe pacupocTpa-
HEHHOCTH KOTHUTHBHBIX HApYIICHUIl IO pa3IUYHBIM
KaTeropusM HCCIeyeMbIX IMpEeACTaBiIeHbl B Tabmuue 1,
B KOTOPOH OTYETIMBO BBIACISACTCA BBIpAXKEHHAs MPSMO-
MPONOPLIMOHATIBHAS CBSI3b MEXKIY paclpoCTpaHEHHO-
CTBhIO KOTHUTHBHBIX HapyIICHUH U BO3PACTOM.

Cpennue apudMeTH4YecKue M CTaHAapTHBIE OTKJIO-
HeHus U1t MMSE KOrHUTHBHOTO TecTa MO pa3iuYHbIM
KaTreropusM o0CIIeIOBaHHbIX MTPE/ICTABIICHBI B TAOIHIIE 2.

Pesynbrarbl  OMHapHOTO JIOTUCTUYECKOTO PEerpeccH-
OHHOTO aHaJIM3a YKa3bIBAIOT HAa HAJWYME CTaTHCTUYECKU
3HAUUMOH IIOJIOKUTEIILHOM acCOLMAlMU MEXIY LIaHCAMU
KOTHUTHBHBIX HApyLIEHNI 1 METaOOIMYECKHM CHHJIPOMOM,
CHCTOJIMUECKON TUIIEPTEH3UEH, TUACTOINYECKOM THIIEPTEH3U-
Ci, THIIePXOJICCTEPUHEMHUCH, TUTICPIITUKeMECH (Tadmua 3).

Ilocne mpoBeneHMs MpOIETYypPhl MaTeMaTHYecKOH
KOPPEKIIMU Ha BO3PACT U YPOBEHb 00pa3oBaHMs MPSMO-
MPONOPLIUOHATIBHAS CBSI3b MEXKIY YKa3aHHBIMM TOKaza-
TEJISIMHM COXpaHsiIach JHIIb y OonbHbIX MC, cucroinde-
CKOM T'MIIEpTEH3UEH, runepxonecrepuneMucii. [lpu stom
0TMEYaJIoCh CHIKeHUE KO PHUIMEHTOB perpeccuu. Taxk,
€CJIM MIAHCHl HAJIM4Ms KOTHUTHUBHBIX HapyLIICHUN C yde-
TOM BJIMSTHHSI BO3PACTa U YPOBHS 00pa30BaHuUs y MallUCH-
TOB C METa0OIMYECKUM CHHPOMOM IOBBIIIATUCH B 4,560
paza (IA1: 2,05; 10,16), To mocne KOPPEKIIUU HA BO3PACT
U ypoBeHb 00pa30BaHMs JaHHBIM MMOKa3aTedb CHUXKAJICS
1o 2,85 (AM: 1,20; 6,76). lllanCchl HAMMYUST KOTHUTUBHBIX
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Tabnuya 1. Coyuanvro-oemozpaguueckue xapakmepucmuru
U pacnpocmpaneHHOCMb 1e2KUX KOCHUMUBHBIX HAPYULeHUU 8 8b100POUHOU COBOKYNHOCMU

Ipusnaku PacnpocTpaHeHHOCTD J1erKMX KOTHUTHBHBIX p*
Ade. (%) HapyleHuii, age. (%)
Bo3pacr, roast 0,011
<30 107 (16,7) 2(1,9)
30-39 172 (26.9) 1(0,6)
40-49 159 (27,9) 8(5)
50-59 140 (21,9) 10 (7,1)
60+ 61 (9,5) 5(8,2)
ITon 0,569
MY KIHHBI 166 (26) 8(4,8)
JKEHILUHBI 473 (74) 18(3,8)
OTHHYECKas IPUHAJIEKHOCTD 0,244
Ka3axu 570 (89,2) 25 (4,4)
Ipyrue 69 (10,8) 1(1,4)
O6pa3oBaHne 0,131
BBICIIICE 431 (67,4) 14 (3,2)
HIDKE BBICIIETO 208 (32,6) 12 (5,8)
CeMeitHoe TT0I0KEHNE 0,597
Coctour B Opake 515 (80,6) 22 (4,3)
He cocrour B Opake 124 (19,4) 4(3,2)

- paccuumano ¢ nomowvio kpumepus y’ Hupcona

Tabnuya 2. Cpeonue 3nauenusi (M) u cmanoapmusie omraonenust (SD) noxazamenss MMSE (6annot)

Iloka3arenn p
Abc. (%) MMSE, 6ajibl
Bo3zpact, roast 0,261
<30 107 (16,7) 28,34 (1,86)
30-39 172 (26,9) 27,91 (1,93)
40-49 159 (27,9) 27,75 (1,99)
50-59 140 (21,9) 27,47 (2,15)
60+ 61 (9,5) 27,02 (2,24)
[Ton 0,018
MYKYHHBI 166 (26) 28,08 (2,11)
JKEHILIHBI 473 (74) 27,65 (2,01)
OTHHYECKas IPUHAIEKHOCTD 0,162
Kazaxu 570 (89,2) 27,72 (2,06)
JpyTue 69 (10,8) 28,09 (1,86)
OO6pa3zoBaHue p<0,001
BBICIIICE 431 (67,4) 28 (1,95)
HUXE BBICUIETO 208 (32,6) 27,26 (2,14)
CemeliHOE TI0JIOKEHUE 0,903
Coctour B Opake 515 (80,6) 27,77 (2,06)
He coctout B Opake 124 (19,4) 27,74 (1,99)
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HapyLICHUH Yy MMALIUEHTOB C CUCTOJIMYECKOM I'MIIEPTEH3U-
el moBbImanuck B 4,61 pasza (JAU: 2,05; 10,36), a mocne
KOPPEKIIMU Ha BO3PACT U ypOBEHb 00pa30BaHMUs JaHHBIN
nokazatens cHwxkancsa go 2,85 (AU: 1,17; 6,95). Ecniu
IIaHChl HaJIMYMsl KOTHUTHBHBIX HApyUICHUH C Y4eTOM
BJIMSTHHSL BO3pacTa M ypOBHsSI 0Opa30BaHUs y MAIMEHTOB
C THMepXoecTepUHEMHEH MOBBIIIANUCH B 3,94 pasa (JIU:
1,75; 8,85), To mocne KOppeKIuKu Ha BO3PACT U YPOBEHb
00pa3oBaHMs JIaHHBIA IOKa3aTedb CHWXKaics 1o 2,57
(AU: 1,08; 6,12).

ITpu u3ydyeHun BIOOPKU HAceNCHHs MPOBOIMIN aHa-
JIU3 BIUSHUA PA3IMYHBIX KOMIIOHEHTOB METab0INYeCKO-
ro CHHAPOMa Ha KOTHHUTUBHYIO (DYHKIHIO C TIOMOIIBIO
MMSE, aHTpONOMEeTpUYECKUX MMapaMeTpoB U OUOXUMH-
YeCKHX MaHHBIX. B pe3ynbrare MpoOBElIEHHOTrO aHaIn3a
BBISIBIICHA OTPHILATENIbHAS CBSI3b MEXKAY KOJIHMYECTBOM
6amtoB MMSE u Hanmnuuem kommoHeHToB MC, B 4acTHO-
CTH BBICOKMMH IOKA3aTEeJIIMU YPOBHS CHCTOJIIMYECKOTO U
JIUACTOJIMYECKOTO AaBJICHHUS, OOIIEro X0JIeCTepHHa, III0-

KO3bI U KOTHUTHBHOW (DYHKIIUCH, YTO MO3BOJISICT CYIAUTh,
YTO yKa3aHHbIC KOMIMOHEHThI MC 0oJiee CHIIBHO BIIHUSIOT
Ha KOTHUTHBHYIO (DYHKI[HIO, YEM JPYTHE €r0 COCTABIISAIO-
me. B 0CHOBE CBs3H BBICOKOTO YPOBHSI TITFOKO3bI U pHCKa
KOTHUTUBHBIX HAPYLICHUH JIeKaT Pa3IMuHbIe MEXaHU3MBI
[10,11]. MHCcynuH Urpaet penarollyo poib B Peryasiiuu
[JTIOKO3bl MYTEeM €€ CHHTEe3a MEYEHbI0 U YCBOCHUEM
TKaHSAMU-MUIIEHIMHU, K KOTOPBIM OTHOCSITCSI HEHPOHHBI,
MBIIIIBI U aJUNOUUTHI. Pe3UCTEHTHOCTh K WHCYIUHY
00BIYHO CBsI3aHA C HECIMTOCOOHOCTHIO TKAHEH-MUIIIEHEH
aJIcKBaTHO pearupoBaTh Ha OMOJOTUYCCKUE YPOBHU
HHCYJIUHA. MO3T SBISCTCS OPraHOM, MOTPEOSIONIUM
0OJIBIIIOE KOJWYECTBO JHEPTHHU, MOITOMY pEIeNnTo-
pBI HHCYJIHHA 3KCIPECCUPYIOTCS Hanbolsiee MIMPOKO B
MO3TOBOM TKaHHM, 0COOEHHO B CBSI3aHHBIX C MHaMATBHIO
00JaCTsAX: B KOPE TOJIOBHOI'O MO3Ta, THIMOKAMIIe, TH-
notanamyce u mMuHaanuHax [12]. Hegoctarounoe mo-
CTyIJIEHUE WHCYJIWHA B KJIETKH MO3Ta, CBS3AHHOE C
CO CHIDKEHHEM DJKCIPECCHU PEIENTOPOB MHCYIUHA U

Tabnuya 3. Oyenra cea3u Mexcoy mMemadoruieckum CUHOPOMOM,
€20 KIUHUKO-MemabOonIudeckumu noKa3amesiMu i 1e2KUM KOZHUMUGHBIM HAPYULeHUEeM

Jlerkne KOrHUTHBHbIC HAPYIICHHUS 1a/HeT
MokazaTean HOIII it g cOIIT* | Jits |
MeTaboamaecKuil CHHAPOM p<0,001 p=0,017
1,0
4,56 2,05; 10,16 2,85 1,20; 6,76
AOOMHHATBHOE OKUPEHUE p=0,069 p=0,331
1,0 1,0
3,09 0,91; 10,41 1,86 0,53; 6,52
Cucronnueckasi THIIEPTEH3US p<0,001 p=0,021
1,0 1,0
4,61 2,05; 10,36 2,85 1,17; 6,95
JuacTtonnueckasi TMIIEPTEH3US p=0,016 p=0,280
1,0 1,0
2,63 1,19; 5,78 1,59 0,69; 3,68
lMuneprpurnuuepuaemMus p=0,204 p=0,567
1,0 1,0
1,78 0,73; 4,35 1,31 0,52; 3,26
T'unepxonectepuHeMus p=0,001 p=0,032
1,0 1,0
3,94 1,75; 8,85 2,57 1,08; 6,12
THI0ATb(ANTUIIONPOTEHHEMHUS p=0,595 p=0,987
1,0 1,0
1,34 0,45; 4,01 1,34 0,45; 4,01
TUNEPTITUKEMUS p=0,013 p=0,137
1,0 1,0
2,72 1,23; 6,01 1,86 0,82; 4,23

*- pacyumoleanocs ¢ Koppekyuell Ha 603pacn, obpazosanue
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HaKOIJICHHEM METabOJIMTOB INIIOKO3BI B JKU3HEHHO 3Ha-
YUMBIX (DYHKIMOHAIBHBIX M CTPYKTYPHBIX Oellkax, MpHBO-
JIT K HapyIIEHHIO (DYHKIMN HEHPOHOB, TaK KaK HEHPOHBI
BeCchMa BOCIPUUMYMBEI K MeTabonmudyeckomy crpeccy [13].
B pesynbrare nccnenoBaHusi OOHapy)KeHa CBSI3b MEXKIY
TSDKECTBIO MHCYJIMHOPE3UCTCHTHOCTH M YBEIMUCHHEM Ha-
KOIUICHUSI aMIJION/Ia B JIOOHOM 1 TeMEHHOH oOmsicTsx [14].
BbIBNEHO Takke, YTO BBICOKOE CHCTOJIMYECKOE JaBICHHE
U TIOBBIICHHBIH YPOBEHb OOILETO XOJNECTEpHHA SIBISIOTCS
xomroHeHTaMu MC, KOTopbIe aCCOIMUPOBAHBI C KOTHUTHB-
HBIMM HapyUICHHAMH JaXe B CIIydae KOPPEKIMU Ha TaKue
KoH(ayHIUHT-(aKTOPbl KaK 00pa30BaHKE M BO3PACT; ITH
JTaHHBIE COITIACYIOTCSI C TAKOBBIMH JIPYTMX HCCIICOBAHHH
[5,15]. YcranoBneHa cBsI3b MEXIy CTEIIEHBIO apTepUATbHON
TUIIEPTEH3UH B CPEAHEM BO3PACTE U CHIKEHUEM KOTHUTHB-
HBIX CIIOCOOHOCTEH B MOXXuiioM Bo3pacte [ 16]. B pesynbrare
00CIIe/IOBaHMs KEHIIUH CPEIHETO BO3PACTa KOTHUTHUBHBIC
HapyILIECHUs BBIBICHBI yallie y OONBHBIX CaXapHbIM Jua-
0eTOM W apTepuajbHON TUNEPTeH3UEH B CPABHEHNH C JKEH-
LIMHAMH, CTPAJAIOIIIMU TOJIBKO caxapHbIM auadetom [17].
KoHTposnb BBICOKOTO apTepHaIbHOTO JABICHUS MOXKET CHH-
3UTh PUCK Pa3BUTHsI KOTHUTUBHBIX HAPYILECHUH B MPEKIIOH-
HOM BO3pacte, 0COOEHHO Y JIUII C COMYTCTBYIOIIMMH 33200~
JICBAHUSIMHU U caxapHbIM Jraberom 2 tumna. [Ipenmnonaraercs
HECKOJIBKO MEXaHH3MOB BIIHSHHS BBICOKOTO apTepPHAILHOTO
JIABJICHUS] HA PA3BUTHE KOTHUTUBHBIX HapylieHuit. [Ipu BbI-
COKOM apTepHabHOM JABJICHHM HapyllaeTcs COCYIHUCTast
LEJIOCTHOCTh, B JJAHHOM CIIydae I[EJOCTHOCTh COCYAOB I0-
JIOBHOTO Mo3ra. J[aHHOE COCTOSIHHE CIIOCOOCTBYET Pa3BH-
TUIO aHTHONATHH, CBA3aHHOI C HAKOIJICHHEM aMHJIONJa B
CTEHKax COCY/IOB M CHIDKEHHEM KIIMpeHca J-aMUIIona, 4To
CBsI3aHO ¢ martorene3oM jaemeniu [18]. CHmkenue oOre-
10 00beMa roJIOBHOTO MO3I'a COITPOBOXKAACTCS IOHMKEHHEM
KOTHUTUBHBIX criocoOHocteit [19]. ComiacHo JaHHBIM HC-
CclleZIoBaHusI 00bEMBI TTOpaKeHHsl Oeoro BeliecTBa y ma-
LHEHTOB C apTepUaIbHON THIEePTEH3UEH acCOIMUPYIOTCS C
PHCKOM KOTHUTHBHBIX Hapyenuii [20,21]. IIpuBeneHusle
JIAHHBIE TIOTYEPKUBAIOT HEOOXOMMOCTh KOHTPOJISI YPOBHS
apTepUaTbHOTO JABNICHHUS C LIENBI0 MPEIOTBPAIICHUS pa3-
BUTHUS] KOTHUTHBHBIX HAPYIICHUH.

MmeroTcs HECKOJIBKO OIrpaHUYEHUM BEJEHUS IaHHOTO
HCCIIeIOBaHUA: BO-TIEPBBIX, UCCIEOBAaHUE ABISETCS MO-
MEPEYHBIM, YTO HE JAeT BO3MOKHOCTH OLIEHKH MPUYHMH-
HO-CIICICTBEHHOM CBSI3M MEXJy METa0OJMYECKHM CHH-
JIPOMOM U pe3yJibTaTaMu KOTHUTHBHOTo TecTa. OueHka
JTAHHOH CBSI3M BO3MO)KHA JIMIIH B KOTOPTHOM HCCIIEIOBA-
HUM; BO-BTOPBIX, (PU3NUECKUE U ICUXHUYECKHE COCTOSHUS
YYaCTHHUKOB, OCHOBHBIE 3a00JI€BaHUs1, COCTOSIHUE HACTPO-
€HHS M COLMAJIbHO-O)KOHOMUYECKHUH (OH, MO BCcel Bepo-
SITHOCTH, BIIUSIIOT HA PE3YyNbTaThl BHIMOIHAEMOIO KOTHH-
THUBHOTO TeCTa.

Pe3ysibTaThl MPOBEACHHOTO MCCIENOBAHUS MOKA3alH,
YTO KOMIIOHEHTBI METa0OJIMYECKOr0 CHHAPOMA KOPpPEIu-
PYIOT C KOTHUTUBHBIMU HapyleHusiMH. Mcxons u3 aToro,
aBTOPHI CUMTAIOT I11€7I€COO0PA3HBIM NPOBEACHUE HCCIIEe-
JIOBAaHUH IO ONPENENICHUIO BIMSHUS METa0OIHMYEeCKOro
CUHJIpOMa Ha KOTHUTHBHBIE CITIOCOOHOCTH.
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SUMMARY

ASSOCIATION BETWEEN COMPONENTS OF
METABOLIC SYNDROME AND COGNITIVE
DYSFUNCTION: CROSS-SECTIONAL STUDY
AMONG THE POPULATION OF THE TURKES-
TAN REGION

Madenbay K., Shalkharova Zh.S., Shalkharova Zh.N.,
Nuskabayeva G., Sadykova K.

Kh. A. Yassawi International Kazakh-Turkish University,
Turkestan, Kazakhstan

Metabolic syndrome (MetS) being a risk factor for
many vascular pathologic processes is associated with
cognitive dysfunction with vascular genesis.

Objective - to study the relationship between clinical
and metabolic indicators and the presence of cognitive
dysfunction in persons with MetS.

A transverse study was conducted in the Turkestan
region of Southern Kazakhstan during which a general
clinical, laboratory examination and evaluation of cogni-
tive function was performed in 639 patients. To assess the
relationship between the MetS, its individual components
and cognitive function with Mini Mental State Examina-
tion test (MMSE) multinominal logistic regression analy-
sis was used.

According to the MMSE test, signs of cognitive im-
pairment were revealed in 4.1% of the examined. A statis-
tically significant positive association was found between
the chances of having cognitive impairment andMetS,
systolic hypertension, diastolic hypertension, hypercho-
lesterolemia, hyperglycaemia.

Our results showed that the components of MetS cor-
relate with cognitive impairment. Further research should
be directed towards determining the impact of early de-
tection and treatment of metabolic syndrome on cognitive
ability.

Keywords: cognitive function, metabolic syndrome,
hyperglycemia, dementia, diagnosis.
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PE3IOME

ACCOLIMALIMSI MEXAY KOMIIOHEHTAMHA
METABOJIMYECKOI'O CHHJIPOMA M KOI'HU-
TUBHOM JUC®YHKIOMUEN: OJHOMOMEHT-
HOE IMONEPEYHOE MCCJIEJOBAHUE CPEIN
HACEJIEHUSI TYPKECTAHCKOI'O PETHOHA

Manen6aii K.M., llaaxxaposa XK.C.,
Manxaposa 7K.H., Hycka6aesa I.O., CagbixoBa K.7K.

Medxcoynapoonsiii Kasaxcro-Typeyxuil yHusepcumem um.
X A. Acasu, Typkecman, Kazaxcman

Mertabommaeckuii cuanpom (MC), aBsisch pakTopoM
pHCKa JUIsi MHOTHX COCYAMCTBIX MaTOJIOTHH, aCCOLUUPY-
€TCs ¢ KOTHUTUBHOHN INUC(HYHKINEH COCYINCTOrO TeHe3a.

Llenb nccnenoBanms - U3y9eHUE CBSI3U MEXKIY KIMHUKO-
METa0OMMIECKUMHI TOKA3aTeIAMH U HAINYHEM KOTHHUTHB-
HOH IUCOYHKINHN Y JAL] ¢ METAOOTNIECKIM CHHIPOMOM.

[IpoBeneHo nomnepeuHoe uccienoBaHue B TypkecTaH-
ckoM pernone FOkHoro Kazaxcrana, oOIICKIMHHYECKOE,
mabopartopHoe O00CIIeToBaHME W OIEHKA KOTHUTHUBHOU
¢yakmmm ¢ momompo Mini Mental State Examination
(MMSE) y 639 narienToB. 1ist otieHKH cBsi3u Mexay MC,
€ro OTAeNbHBIMU KoMnoHeHTamMu 1 MMSE ncnione3oBancst
MHOTOMEPHBII JTOTHCTHIECKUH perpeccHoHHbI aHamm3. C
ucronb3oBanreM Tecta MMSE BBISBICHBI IPH3HAKH KOT-
HUTHBHBIX HapymieHuid y 4,1% o0cnenoBaHHbIX. YCTaHOB-
JIEHa CTaTUCTHYECKH 3HAYMMasi MOJIOKHUTENbHAST accolna-
WSl MEKTy IIAHCAMH HAJIMYMS KOTHUTHBHBIX HapyLICHUH
u MC, cucTonmm4eckoil TWHepTeH3ueH, IUACTOIMYEeCKOH
TUIEPTEH3UEH, TUIIEPXOJIECTEPUHEMUEH, TUIIEPITIMKEMUEH.

PesynbraTsl MPOBEICHHOTO MCCIIEOBAHMS MTOKA3aIH,
YTO KOMITIOHEHTHI METa0OIMYECKOTO CHHIPOMA KOPpEn-
PYIOT C KOTHUTHBHBIMHU HapyIeHUsIMU. Vcxons u3 3Tor0,
aBTOPBI CUMUTAIOT IIEJIECOOOPAa3HBIM IPOBEICHHUE HCCIIe-
JIOBAaHMH MO ONPENCICHNIO BIMAHHUS METabOIMYEeCKOro
CHHJpOMa Ha KOTHUTHBHBIE CIOCOOHOCTH.
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Diabetes mellitus (DM) is one of the most common
endocrine disorders. DM affects more than 240 million
people worldwide, and this number is expected to reach
roughly 370 million by 2030 [30]. The prevalence of dia-
betes in Ukraine was 2,861.6 people per 100,000 people in
2015 and annual mortality rate was 5 per 100,000 people
[31]. Complications of DM are progressive and almost al-
ways resulting by chronic exposure to high levels of blood
glucose caused by impairments in insulin metabolism and
of biological macromolecules such as carbohydrates, lip-
ids, proteins and nucleic acids [7]. Ocular complications
associated with DM are progressive and rapidly becoming
the world’s most significant cause of loss of health. They
are preventable with early detection and timely treatment.
This research provides an overview of two main ocular
complications associated with DM - diabetic retinopathy
and cataract [17].

Diabetic cataract. Definition and features

Cataract is considered a major cause of visual impair-
ment in diabetic patients. Morphologically it is cloudy
opacifications of the lens of the eye which can lead to
blurred vision which can be dazzled by bright lights, see-
ing a circle of light around lights, a yellowing of vision
and finally it can also lead to a loss of vision. True diabet-
ic cataract, which is bilateral and often develops quickly,
can affect individuals at younger ages with severe diabe-
tes. This condition is relatively rare: the development of
senile cataract is a problem of more practical importance
though it seems no more common in diabetics than in non-
diabetics in a similar age group. This view is supported by
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the findings of Waite and Beetham (1935), who found the
incidence of senile cataract in 2000 diabetic patients no
greater than in non-diabetics of a comparable age [22].

Cataract frequency varies between ethnic populations
and geographic locations (ranges from 35% to 48%), and
in these circumstances it can be found higher in diabetics
when compared to non-diabetics. For example, in Chi-
nese, Indonesian and Indian populations rate of diabetic
cataract was higher than in other populations [3,5,15].

Cataract formation in diabetics maybe related to hy-
perglycemia or to old age [16].

Unfortunately, diabetic cataract extraction is associ-
ated with higher complication rates than nondiabetic sur-
gery and may be accompanied by macular edema, pro-
gression of retinopathy, frank neovascularization, uveitis,
and posterior capsular thickening. The precise cause of
diabetic cataract is unknown [20].

Pathogenesis. The base of pathogenesis of diabetic
cataracts is accumulation of glucose in the lens, following
background episodes of hyperglycemia. Some part of glu-
cose transforms into sorbitol. Glucose and sorbitol have
a high osmolarity and are able to delay the fluid, which
causes swelling of the lens, change of its shape and refrac-
tive properties. These changes cause degeneration of the
lens and later cataract (Fig. 1).

Diagnostic. A comprehensive ophthalmologic exami-
nation includes:

- visual acuity measurement; evaluation of relative affer-
ent pupil defect; slit-lamp biomicroscopy; gonioscopy; intra-
ocular pressure measurement; dilated fundus examination.
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Fig. 1. Pathogenesis of cataract

In selected cases, ancillary tests such as fundus angi-
ography and OCT may also be useful.

Treatment of diabetic cataracts in diabetes mellitus

Treatment of diabetic cataracts is always carried out
in parallel with the treatment of the underlying disease -
diabetes mellitus.

It is impossible to get results of treatment of cataract
without restoration of metabolism, without stabilizing the
level of blood sugar.

The following methods are used: Insulin therapy (with
DM2); Diet therapy (with insulin-independent DM); Physio-
therapy and lifestyle correction; Surgical treatment.

Modifications to surgical technique and intraocular
lens material are thought to alter outcome. Small incision
phacoemulsification surgery causes less postoperative
breakdown of the blood—aqueous barrier than extracap-
sular extraction does, but this complication nonetheless
increases with advancing retinopathy [9,24].

Anterior capsular phimosis is greater in diabetic than
in nondiabetic patients and may have clinical significance
if retinal laser treatment is required.

Diabetic retinopathy. Definition and features

Diabetic retinopathy (DR), a microangiopathy affect-
ing all of the small retinal vessels, such as arterioles, cap-
illaries and venules, is characterized by increased vascular
permeability, ocular hemorrhages, lipid exudate, by vas-
cular closure mediated by the development of new vessels
on the retina and the posterior vitreous surface [18].
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Diabetic retinopathy includes non-proliferative and
proliferative retinopathy.

The overall prevalence of diabetic retinopathy varies
in different populations [2]. Diabetic retinopathy is the
major blinding ocular complication of diabetes.

Recent studies have also found correlations between
HbAlc and other glycosylated proteins, particularly the
advanced glycosylation end products (AGEs), and pro-
gression of retinopathy.

These modified proteins are markers of chronically
elevated glucose levels and are indicators of overall dia-
betes control.

Pathogenesis. There is a very strong relationship be-
tween chronic hyperglycemia and the development of DR
[11,23].

Hyperglycemia causes vascular endothelial dysfunc-
tion. Many inter-dependent metabolic pathways have
been put forward as important connections between hy-
perglycemia and DR.

These implicated metabolic pathways include:

- increased polyol pathway-activity (Fig. 2), [13],

- protein kinase C (PKC) pathway activity (Fig. 3), [8],

- up-regulation of growth factors of vascular endothelial
growth factor (VEGF) [8],

- generation of advanced glycation end products (AGEs)
[4,20],

- chronic oxidative damage [6],

- increased activation of the renin-angiotensin system
(RAS) [21],

- chronic inflammation and abnormal clumping of leuko-
cytes (leukostasis) [21].

Aldose Sorbitol
reductase dehydrogenase
Increased
glucose ™= Sorbito] ======) Fructose
NADP NAD

Osmotic damage

Fig. 2. The polyol pathway

Hyperglycemia
1 Diacylglycerol
t Protein kinase C

Extracellular matrix protein synthesis
leukostasis endothelial permeability retinal
hemodynamics expression of vascular
endothelial growth factor
Fig.3. The protein kinase C pathway
Diagnostic. The comprehensive dilated eye examination
includes dilation, tonometry, visual field test and a visual
acuity test.
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During examinations it is possible to detect: Abnormal
blood vessels; Swelling, blood or fatty deposits in the reti-
na; Growth of new blood vessels and scar tissue; Bleeding
in the clear, jelly-like substance that fills the center of the
eye (vitreous); Retinal detachment; Abnormalities in the
optic nerve [32].

Optical coherence tomography (OCT) is another way to
look closely at the retina. A machine scans the retina and pro-
vides detailed images of its thickness. This helps your doctor
find and measure swelling of your macula [33].

Fluorescein angiography is a medical procedure in
which a fluorescent dye is injected into the bloodstream.
The dye highlights the blood vessels in the back of the eye
so they can be photographed [34].

Treatment: increased metabolic control; Glycemic
control; Control of blood pressure; Control of serum lip-
ids; laser treatment; intravitreal medication; surgery.

In this paper we aim to compare and research:

- The prevalence of DM in the Sumy region during
the years 2011-2016 compared with that of the whole of
Ukraine.

- The prevalence of ocular complications of diabetes
and their tendency to progress in Ukraine and Sumy re-
gion over the years 2011 — 2016.

- Various demographical traits of the prevalence of
ocular complications of diabetes.

- The dependence of prevalence of ocular complica-
tions of diabetes upon various socio-economic factors.

Material and methods. We conducted a statistical
analysis of the data concerning diabetes and its complica-
tions in Sumy region campared with the prevalence of DM
in the whole of Ukraine. The materials that were analyzed
were collected over the last 6 years from the Department of
Endocrine diseases of the Regional Hospital of Sumy. In ad-
dition materials were collected from the Global Burden of
Disease Study (GBD) presented by the Institute of Health
Metrics and Evaluation (University of Washington, Seattle)
[31]. Environmental reports were collected from the website
of the government of Sumy region [35].

Results and their discussion. Epidemiology of DM

The prevalence of diabetes in Sumy region in the year
2011 was 3418.6 per 100,000 people compared with 2773.1
people in Ukraine. In 2012 the prevalence of DM in Sumy
region grew to 3527.34 compared to 2885 in whole of
Ukraine. In 2013 there was additional growth to 3673.06
per 100,000 people in Sumy region compared to 2780.5 in
Ukraine. In 2014 prevalence of diabetes in the Sumy region
continued to grow to 3804.68 compared to 2730.7 in the
whole of Ukraine, and in 2015 it grew even more to 3877.1
compared with 2861.6 in Ukraine (Fig. 4). The prevalence
of DM in Sumy region grew even more in the year 2016 to
the value of 4018.3 per 100,000 people. The absolute total
number of people sick with DM in Ukraine at the beginning
of 2017 were 537 641 people [25-29].

Epidemiology of diabetic cataract

The annual loss of health from cataract is 57 per
100,000 people in the whole of Ukraine. In Eastern Eu-
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rope Ukraine reserved the 6" place for loss of healthy life
after Russia, Latvia, Lithuania and Croatia. The number
of years of loss of health, caused be cataract, in Ukraine is
lower relative to the region of Eastern Europe but higher
relative to the world [31]

4000
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3418,67 3527,34
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2885 2861,6
2500 27731 27805 5730.7
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2011 2012 2013 2014 2015

Fig.4. Prevalence of DM in Ukraine compared with
Sumy region during the years 2011-2015

The data analyzed from hospitals in the Sumy region and
other regions in Ukraine [25] shows that in the year 2011, di-
abetic cataract counts for 6% among all complications of dia-
betes (n = 195.35 persons per 100,000). In 2012 it was also
6% (n = 198.51), in 2013 — 5% (n=196.74), in 2014 — 5%
(n=203.72) and in 2015 — 5% (n = 196.5) (Fig.7), [25-29].

Diabetic cataract prevalence varies amongst various
age-groups (Fig. 5). In the year 2011, amongst teenag-
ers (15-17 years) the prevalence of diabetic cataract was
almost zero (n=2) whereas amongst adults (18-54 years)
it was 59% (n=1908), and amongst elderly (55 and over)
—41% (n=1310) [25].

In the year 2015 there weren’t any cases with diabetic
cataract among teenagers. However, amongst adults he
prevalence of diabetic cataract was 60% (n=1923) and
among the elderly — 40% (n=1395) [29].

2011 2015
59% 60%
41% 40%
«o Ml m
teenagers adults elderly

Fig. 5. Prevalence of diabetic cataract in different age
categories

Epidemiology of diabetic retinopathy. The prevalence
of diabetic DR was higher in Ukrain than in Sumy region.
So, in 2011 it was 16% of total diabetic complications
(n=542.95), in 2012 — 15% (n=540.07), in 2013 — 17%
(n=626.61), in 2014 — 14% (n=531.52), and in 2015 —
14% (n=541.52) [25-29].

Diabetic retinopathy prevalence varies amongst vari-
ous age-groups (Fig. 6). In the year 2011 were 9129 cases
of diabetic retinopathy: 0,6% of the cases (n=15) were
amongst teenagers (15 — 17 years old), 58% (n=5,303)
amongst adults (18 — 55 years old women, 60 years old
men) and 42% ( n=3,811) amongst the elderly (from 55
years old women, 60 years old men) [25].
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Then in 2015 the total level of DR cases declined from
9129 cases to 8857cases. The prevalence amongst teenag-
ers 0.2% (n = 5), 60% (n = 5,316) amongst adults and
40% (n=3,536) amongst elderly group [29].

60%
= 2011
e 2015
0% 0%

adults

teenagers elderly
category of people
Fig. 6. Prevalence of diabetic retinopathy in different
age categories

Mprevalencecataract M prevalence retinopathy  other
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2011 2012 2013 2014 2015

Fig. 7. Prevalence of DM ophthalmic complications

The prevalence of DM in Sumy region grew between
the years 2011-2016 by 17.5%. During that period there
was no significant change in the prevalence of DM in the
whole of Ukraine. This difference between Sumy and the
whole of Ukraine will be discussed later in this discus-
sion.

The prevalence of ocular complications of DM are ap-
proximately 22% of which 6% are for DC and 16% are
for DR. The prevalence of ocular complications did not
change over the years. At the time point of writing this
article there are 88 ophthalmologists in Sumy region, of
which 47 serve in the town of Sumy. Out of 88 ophthal-
mologists, 14 doctors treat the juvenile sector. This ade-
quate number of eye-doctors, work on the prevention and
treatment of ocular complication of DM and are capable
of keeping the prevalence of ocular complications of DM
constant.

It can be seen that these ocular disorders do not al-
most occur within the juvenile group, are highly preva-
lent with adults (60%) and decrease a little within the
elderly group (40%). This is due to the low life ex-
pectancy of adults that are sick with DM with ocular
complications who will not reach the age of the elderly
group.

The absolute number of endocrinologists in the whole
of Sumy region is 36 and stands on the 6™ place from the
bottom of the list of occurrence of endocrinologist per
region (0.32 per 10 000 people). Compared to Kyiv that
has 201 endocrinologists (0.7 per 10 000 people) only for
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the town, this number is extremely low. During the years
2011-2016 this number did not change. In addition, ac-
cording to our investigation there was no significant anti-
diabetes campaign during these years, not in the Sumy
region and neither in the whole of Ukraine. Therefore,
the increase in prevalence of DM must be explained not
merely by hyperdiagnostic but by real new causes of sick-
ness.

Since the Sumy region is well known as an industrial
area, we suspect environmental hazardous materials to be
the causes of the increase in DM prevalence. We therefore
investigated the last environmental report for the Sumy
region in the year 2017 [35]. The findings indicated that
there is a strong case for ‘accusing’ environmental fac-
tors with the increase of DM prevalence. Findings of the
report show that during the five-year observation period
(2012-2016), there was a significant increase in the ob-
served level of atmospheric air pollution. In 2016 there
was an increase of 13.2% in emissions of pollutants into
the air from stationary sources compared to 2015 (in ab-
solute numbers there was an increase of 2.3 thousand
tons of pollutants). The main pollutants were: nitrogen
compounds (by 1.0 thousand tons or by 53.2%); carbon
monoxide (by 0.8 thousand tons or by 17.6%); methane
(by 0.1 thousand tons or by 4.8%); sulfur dioxide (by 0.1
thousand tons or by 4.1%); sulfuric acid (by 36.7 tons or
by 43.3%); POP (benzapyrene) (by 0.006 tons or 7 times);
bromine and its compounds (by 0.031 tons or 2.7 times)
[35].

In addition to the increase of air pollution during the
years 2012-2016, there was also significant increase in
contamination of surface water by sewage which might
have reached ground water. This water is used in the
Sumy region as drinking water. In 2016, the total dis-
charge of sewage into surface water was 48.38 million
m?® in comparison with 2015 when it was 45.59 million
m3. The absolute increase in contamination was by 2.79
million m?3[35].

Environmental pollution is a well-known cause of DM
and has been reported in the works of David Spero [36]
and Jacquelyn K. Beals [33]. Spero claims that chemicals
in food, water, plastic packaging, and cleaning and beauty
care products have all been found to increase insulin re-
sistance and diabetes [36]. In her study, Beals looked for
significant association between factors such as levels of
heavy metals or pesticides in blood or urine and cases of
T2D [1].

In addition to environmental pollution as a cause
of increase of DM prevalence, in the last years another
significant cause has been found — moving from rural
style of life to an urban style of life. In India, it was
found that the prevalence of DM was two and half
times higher in urban areas than in rural areas [12].

We now know that this process of urbanization
changes the daily life style of people in the form of
increase in fat consumption, physical inactivity, and
substance abuse with associated risk of development of
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chronic diseases like hypertension and DM [10]. Nir-
mala et al. [14] also reported higher level of diabetes in
urban areas compared with tribal areas. These findings
are in accordance with the similar process that is occur-
ring in the Sumy region, mainly since the dissolving of
USSR in 1991. We know that since 1980 the number of
agricultural settlements of Sumy region has decreased
from 1629 to 1491 (138 villages were liquidated). Most
of the villagers have migrated to the towns and have
changed their life style [37].

Conclusion. In this work we have shown a clear in-
crease in the prevalence of diabetes mellitus in Sumy re-
gion during the period 2011 — 2016. We have found that
this increase is in accordance with severe increase in envi-
ronmental pollution. In addition we have shown that there
is a process of the population moving from the villages
to the towns — a process which invites negative change
in life style leading to higher prevalence of DM. We plan
in the future to look in detail into the question of ground
water pollution and research whether the drinking water
is polluted in a way that it may affect the increase preva-
lence of DM.
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SUMMARY

SUSPECTED ENVIRONMENTAL AND SOCIO-ECONOMIC CAUSES OF DIABETES MELLITUS
AND ASSOCIATED OCULAR COMPLICATIONS IN THE SUMY REGION, UKRAINE,
FOR THE PERIOD OF 2011-2016

"Lekishvili S., 'Chayen B., *Chayen S.

'Medical Institute Sumy State University, *Sumy State University, Oleg Balatskyi Academic
and Research Institute of Finance, Economics and Management, Economic Theory Department, Ukraine

The aim of the study was to compare and research: the
general prevalence of DM in the Sumy region compared
with the prevalence of DM in the whole of Ukraine during
the years 2011-2016; the prevalence of ocular complica-
tions of diabetes and their tendency to progress in Ukraine
and Sumy region over this period; various demographical
traits of the prevalence of ocular complications of diabe-
tes and the dependence of prevalence of ocular complica-
tions of diabetes upon environmental causes and various
socio-economic factors.

We conducted a statistical analysis of data on diabetes
and its complications in the whole of Ukraine and the Sumy
region. The materials that were analyzed were collected over
the last 6 years from the Department of Endocrine diseases
of the Regional Hospital of Sumy. In addition materials were
collected from the Global Burden of Disease Study (GBD)
presented by the Institute of Health Metrics and Evaluation
(University of Washington, Seattle).

In this work we have shown an increase of 17.5% in
the prevalence of diabetes mellitus in the Sumy region

during the period 2011 — 2016. During that period there
was no significant change in the prevalence of DM in the
whole of Ukraine. The prevalence of ocular complica-
tions of DM are approximately 22% of which 6% for DC
and 16% for DR. The prevalence of ocular complications
did not change over the years. We have shown that the
increase of DM prevalence is in accordance with severe
increase in environmental pollution. In addition we have
shown that there is a process of the population moving
from the villages to the towns — a process which invites
negative change in life style leading to higher prevalence
of DM.

We plan in the future to look in detail into the ques-
tion of ground water pollution and research whether the
drinking water is polluted in a way that it may affect the
increased prevalence of DM.

Keywords: diabetes mellitus, ocular complications of
diabetes, diabetic retinopathy, diabetic cataract, environ-
mental pollution, Sumy region, Ukraine.

PE3IOME

OINPEJEJIEHHUE 9KOJOTMYECKHUX U COIUAJIBHO-9KOHOMMWYECKUX TPUYNH
CAXAPHOI'O TUABETA U ETO O®TAJBMOJOTMYECKHAX OCJIOKHEHUI
B CYMCKOW OBJIACTU Y YKPAMHE 3A TIEPUO/T 2011-2016 I'T.

Jexknmsuim C.J., Yeiin B.41.!, Yeiin C.B.?

Cymckoti 2ocyoapcmeennulil ynueepcumenm, ' Meduyunckuti uncmumym, > Yuebno-nayunolii uncmumym Qunancos,
IKOHOMUKU U MeHedHcmenma um. Oneca banaykoeo, kagedpa sxonomuueckol meopuu, Yxpauna

Lenbio nccinenoBaHus SIBUIOCH OINpPENEICHHE KO-
JIOTUYECKHUX M COLHAJIbHO-3KOHOMUYCCKUX TPUYUH
Pa3BUTHs caxapHOTO auadbeTa u ero o)TaabMOIOrHYIe-
CKHUX ocioxHeHuld B YkpauHe u Cymckoil obnactu B
teueHue 2011-2016 rr., aHanu3 uX 3aBUCUMOCTH OT CO-
[UaJIbHO-OKOHOMHUYECKUX (DaKTOpoB, pa3paboTka Mmep
JUISL TIPEIOTBPALICHHUS O(PTAIbMOJIOTHYECKHX OCIIOXK-
HEeHHI caxapHoro nuabera.

IIpoBeneH crarucTuyecKkuii aHaIU3 JaHHBIX 110 caxap-
Homy nuabetry (CII) u ero oCIoKHEHUsIM B YKpauHe B
nesnoM u B ee Cymckoit obmactu. IIpoananu3upoBaHbl
MarepHualibl U3 OTIeJIeHHs SHJoKpuHosorun ObnacT-
HOM OosbHMIBI T. CyMBl 3a 6 neT. HekoTopele 1aHHBIE
saumcTBoBaHbl U3 Global Burden of Disease Study
(GBD), Institute of Health Metrics and Evaluation
(University of Washington, Seattle). [IpoBenen cpas-
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HUTEJILHBIN aHAJIN3 Pe3yabTaTOB UCCIEI0OBAaHUM C J1aH-
HBIMH JPYTUX aBTOPOB.

[TokazaHo JOCTOBEpPHOE YBEJIMYEHHE pacnpocTpa-
Hennoctu CJI B Cymckoit obnactu 3a nepuon ¢ 2011
1o 2016 rr. CyiecTBeHHBIX U3MEHEHHH B pacrnpocTpa-
HenHoctu CJI mo YkpauHe, B I1€J0M, HE OTMEUYEHO. 3a
MoCJeTHUE TOABl TOKAa3aTeIH PaCIpOCTPAHEHHOCTH
0P TaTbMOJIOTHYECKUX OCJIOKHEHUN CTaOMIU3HPOBa-
JIUCh.

YcraHoBieHo, 4To pacnpocTpaneHHocTs CJl 00y-
CIIOBJIEHA POCTOM 3arpsA3HEHUs OKPYKAIOIIEH Cpebl.
B Oyaymem mnaHupyercs jAeTajbHOE H3YyUYEeHHUE BO-
mpoca O 3arpA3HCHUU I'PYHTOBBIX BOJ U IMPOBEACHUEC
I/ICCJ'ICZLOBaHI/lﬁ Ha MpCAMET BbIABJICHUA POJU CTC-
[E€HU 3arpsi3HEHUs] NMUTHEBOM BOJBI HA pacnpocTpa-
Henue CJI.
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URINARY MALONDIALDEHYDE AS A PREDICTIVE AND DIAGNOSTIC MARKER
FOR NEONATAL ACUTE KIDNEY INJURY

'Hodovanets Y., *Babintseva A., *Agafonova L., 2Makarova O., 'Frunza A.

'Higher State Educational Establishment of Ukraine «Bukovinian State Medical University», Department of Pediatrics,
Neonatology and Perinatal Medicine; *Department of Nursing and Higher Nursing Education, Chernivtsi;
*Neonatal Intensive Care Unit, Maternity Hospital N2 Chernivtsi, Ukraine

Newborns are especially prone to oxidative stress
(OS). There are several reasons for it. Very often infants
(1) are exposed to high oxygen concentrations, (2) in-
fections or inflammation, (3) have reduced antioxidant
defense and (4) high levels of free iron which enhance
Fenton reaction leading to the production of highly toxic
radicals [2,9]. OS is likely to exacerbate several neonatal
conditions to the extent that Ola Didrik Saugstad coined
in the phrase “oxygen radical disease of neonatology” [3].
Many free radical-mediated diseases have been described
in both newborns and premature human infants including
bronchopulmonary dysplasia, chronic lung disease, respi-
ratory distress syndrome, periventricular leukomalacia,
neonatal encephalopathy, retinopathy of prematurity, nec-
rotizing enterocolitis, and kidney injury [10,13].

Free radicals are highly reactive oxidizing agents
containing one or more unpaired electrons. Free radical
reactions may cause alteration of macromolecules, such
as polyunsaturated fatty acids and proteins. Lipoper-
oxidation of membrane lipids may lead to alteration in
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the functional properties of the lipid bilayer of cellular
membranes followed by consequent profound changes
in its permeability [1]. Oxidation of proteins may trigger
changes in the stereo-isomeric structure of the membrane
pores and may damage DNA. This would induce frag-
mentation, base modifications and strand breaks which, in
their turn, result in mutations and oncogenesis [9].

Free radicals are kept under control by the adequate
antioxidant system which activation depends upon the
entity of oxidative injury itself. When pro-oxidant and an-
tioxidant factors are imbalanced, OS is produced leading
to cellular and tissue damage. An increasing role of OS
in the pathogenesis of neonatal diseases requires careful
research to better understand this phenomenon and its im-
pact on infants’ health [13,17].

Malondialdehyde (MDA) is a well-known secondary
product of lipid peroxidation. It is commonly used as an
indicator of lipid peroxidation and, consequently, as an
indicator of injuries to cellular membranes [1,6].

Objective of this work was to determine the predic-
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tive and diagnostic value of urinary malondialdehyde
(UMDA) as a marker for acute kidney injury (AKI) in
critically sick full-term newborns.

Material and methods. A prospective cohort study
from January 2014 to December 2016 was performed.
107 critically sick full-term neonates were enrolled in the
study including 35 newborns with AKI (group I) and 36
newborns without AKI (group II). The control group in-
cluded 40 healthy full-term neonates (group III).

The critically sick neonates were grouped on the basis
of the neonatal Therapeutic Intervention Scoring System
(nTISS) [12]. All 67 newborns from groups I and II had
clinical symptoms of severe disorders in their first post-
natal week, and had maximum nTISS score 20 or higher.
The babies from the control group III had nTISS score
zero. Patients were excluded if their (1) body weight was
<2500 g, (2) had early neonatal sepsis and/or (3) major
congenital anomalies of the kidney and urinary tract.
From the patient medical records the following clinical
details were taken: (1) antenatal and (2) perinatal data,
(3) signs of perinatal pathology, (4) records of therapeutic
interventions and (5) signs of renal dysfunction.

The definition of AKI suggested by Jetton and Askenazi
based on the Neonatal Acute Kidney Injury classification
was used: increase of SCr by 0.3 mg/dl (25.6 pmol/l) or by
150-200% from the previous value and/or level of urine out-
put less 0.5 ml/kg/h for 6 to 12 hours [14].

Blood and urine samples were collected on the 3™ day,
in cases of anuria/oliguria after restoration of diuresis. A
blood sample of 1 ml was taken from the peripheral vein
and 0.1 ml (500 IU) of heparin was added to it, diluted in
0.4 ml of 0.9% NaCl (ratio 1:4). Heparinized blood was
centrifuged at 3000 revolutions per min for 3 min and
separated from plasma. The red blood cells were washed
three times in 0.9% NaCl; then blood plasma and eryth-
rocytes were frozen in plastic tubes at the temperature of
-12°C. Urine samples were collected in urine collection
bags. Urine samples were centrifuged at 3000 revolutions
per min for 5 min, supernatants were frozen in plastic
tubes at the temperature of -12°C.

Serum creatinine (SCr) and urinary creatinine (UCr)
levels were measured by means of enzymatic method, se-
rum urea (SUr) and urinary urea (UUr) levels — the kinetic
method. MDA levels in erythrocytes (ErMDA) and urine
(UMDA) were measured by means of the test based on
the reaction of MDA to thiobarbituric acid [10].

The data obtained were statistically processed by
means of the program Statistica 7.0 (StatSoftInc., USA).
The results of each group are expressed as mean and 95%
confidence interval (95% CI) for a symmetric distribu-
tion. The normality of data distribution was tested using
the Shapiro-Wilks test for sample size > 30. To compare
continuous variables parametric tests (independent t test)
were used. Fisher’s exact test was used to compare cat-
egorical variables. The difference of the parameters was
considered to be statistically significant with p<0.05.

In case the data were available, 2x2 tables were con-
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structed to derive sensitivity (Se), specificity (Sp), posi-
tive predictive value (PPV), negative predictive value
(NPV), positive likelihood ratio (PLR), negative likeli-
hood ratio (NLR) and cut-off level of UMDA. The area
under the receiver operating characteristic (ROC) curve
was used to deduce the diagnostic accuracies of UMDA.

Ethical approval was obtained from the research eth-
ics committee of the Higher State Educational Establish-
ment of Ukraine “Bukovinian State Medical University”.
Informed written consent was obtained from parents prior
to enrollment of their babies into the study. All studies
were conducted in compliance with the basic provisions
of the Good Clinical Practice (1996), Council of Europe
Convention on Human Rights and Biomedicine (1997),
Helsinki Declaration of the World Medical Association on
Ethical Principles for Medical Research (1964 — 2008).

Results and their discussion. 67 critically sick full-
term neonates were enrolled in the study including 31
newborns with AKI (group I) and 36 newborns without
AKI (group II). The control group included 40 healthy
full-term neonates (group III). According to the existing
recommendations [14] AKI was defined in the group I in
10 neonates (32.2%) on the basis of increased SCr level,
in 15 newborns (48.4%) by urine output, and 6 patients
(19.4%) by combination of the two criteria.

Demographic, antenatal/intranatal, and clinical char-
acteristics of critically sick infants with AKI and without
AKI, and healthy newborns are presented in Table 1. No
statistical differences in the gestational age at birth, body
mass and length, sex of the three groups were found.

Our results showed an association between AKI and
mother’s pathological conditions: age more than 35 years
(25.7% in group I and 9.7% in group II, p<0.05), ma-
ternal urinary disorders (46.7% and 20.8% respectively,
p<0.05), severe preeclampsia (5.7% in group I, p<0.05). The
association between AKI and degree of complex neonatal so-
matic/neurological pathologies were found: severe asphyxia
(20.0% in group I and 4.2% in group II, p<0.05), cardiovas-
cular failure (60.0% and 27.8% respectively, p<0.05), milk
intolerance (71.4% and 38.9% respectively, p<0.05), necro-
tizing enterocolitis (14.2% and 5.6% respectively, p<0.05).
In addition, the association between AKI and drugs were
found: inotropic drugs (77.1% in group I and 15.8% in group
11, p<0.05), diuretic drugs (54.2% and 19.4% respectively,
p<0.05), and drugs for the central nervous system (93.3%
and 44.6% respectively, p<0.05).

The results of measurement of biochemical serum and
urine markers are presented in Table 2. As compared to
healthy babies and critically sick newborns without AKI,
the patients with AKI had higher mean values of SCr and
SUr, and lower mean values of GFR and UCr. Moreover,
as compared to healthy infants, critically sick newborns
had significantly higher level of ErMDA but without sig-
nificantly difference between patients with and without
AKI. However, sick full-term newborns with AKI had
higher level of UMDA as compared to patients without
AKI and healthy babies.
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Table 1. Neonatal clinical data
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Group I (n=31) Group II (n=36) Group III (n=40)
Neonatal epidemiological data
Gestational term, week, mean 39.1 38.9 39.1
(95% CI) (38.6; 39.6) (38.6;39.3) (38.6;39.7)
Weight, g, mean 3384.1 3343.1 3410.0
(95% CI) (3211.8; 3565.5) (3231.2; 3454.2) (3322.5;3496.7)
Body length, cm, mean 53.1 53.2 534
(95% CI) (52.1;53.9) (52.5;53.9) (53.1; 54.0)
Sex (boys), n (%) 20 (64.5) 24 (68.6) 25 (62.5)
Antenatal/Intranatal data
First pregnancy, n (%) 16 (51.6) 19 (52.8) 19 (47.5)
First delivery, n (%) 21(67.7) 22 (61.1) 22 (55.0)
Age of mother > 35 years, n (%) 9 (29.0)** 4 (1L.1)* 2 (5.0)
Cardiovascular disorders, n (%) 4(12.9) 9 (25.0) 10 (25.0)
Gastrointestinal disorders, n (%) 7 (22.6)* 5(13.9) 6 (15.0)
Urinary disorders, n (%) 14 (45.2)* 7(19.4) 12 (30.0)
Endocrine disorders, n (%) 8(25.8) 8(22.2) 13 (32.5)
Anemia in pregnancy, n (%) 12 (38.7) 17 (47.2) 21 (52.5)
Sever Preeclampsia, n (%) 3(9.6)** 0(0) 0(0)
Emergency caesarean section, n (%) 10 (32.3)* 10 (27.8)* 2 (5.0)
Meconium in amniotic fluid, n (%) 16 (51.6)* 16 (44.4)* 0(0)
Fetal distress during labor, n (%) 8 (25.8)* 6 (16.7)* 0(0)
Vacuum extraction, n (%) 3(09.7)* 5(13.9)* 0(0)
Umbilical cord entanglement, n (%) 6 (19.4)* 4 (11.1) 3(7.5)
Neonatal clinical data
Moderate asphyxia, n (%) 9 (29.0)* 15 (41.7)* 0(0)
Sever asphyxia, n (%) 7 (22.6)** 2 (5.6) 0(0)
Meconium aspiration syndrome, n (%) 9 (29.0)* 10 (27.8)* 0(0)
Moderate HIE, n (%) 5(16.1)* 10 (27.8)* 0(0)
Severe HIE, n (%) 25 (80.6)* 26 (72.2)* 0(0)
Seizures, n (%) 11 (35.4)* 8 (22.2)* 0(0)
Severe respiratory failure, n (%) 31 (100.0)* 36 (100.0)* 0(0)
Cardiovascular failure, n (%) 20 (62.5)** 10 (27.8)* 0(0)
Hemorrhagic syndrome, n (%) 9 (29.0)* 7 (19.4)* 0(0)
Anemia, n (%) 3 (9.6)* 2 (5.6) 0(0)
Milk intolerance, n (%) 24 (77.4)* 13 (36.1)* 0(0)
Necrotizing enterocolitis, n (%) 5 (16.1)** 2 (5.6) 0(0)
Neonatal jaundice, n (%) 10 (32.3)* 8 (22.2)* 0(0)
Hypoglycemia, n (%) 5(16.1)* 6 (16.7)* 0(0)
Morpho-functional immaturity, n (%) 6 (19.3)* 7 (19.4)* 0(0)
Neonatal therapeutic interventions
Mechanical ventilation, n (%) 28 (90.3)* 30 (83.3)* 0(0)
nCPAP, n (%) 3(9.7) 6 (16.7)* 0(0)
Inotropic drugs, n (%) 24 (77.4)** 7 (19.4)* 0(0)
Diuretic drugs, n (%) 18 (58.1)** 7 (19.4)* 0(0)
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Drugs for CNS, n (%) 27 (87.1)* 15 (41.7) 0 (0)
Antibiotics, n (%) 31 (100.0)* 36 (100.0)* 0 (0)
Plasma, n (%) 7 (22.6)* 6 (16.7)* 0 (0)
Erythrocyte, n (%) 3 (9.7)* 2(5.6) 0 (0)

* — significant difference from group IlI, p<0.05; * — significant difference between groups I and II, p<0.05
HIE - hypoxic-ischemic encephalopathy, nCPAP - nasal continuous constant positive airway pressure;
CNS - central nervous system

Table 2. Neonatal renal data

Group I (n=31) G(::;I;)H G{:::fﬂl)n
SCr, umol/l, mean 74.7%* 56.0%* 42.1
(95% CI) (65.6; 83.8) (51.7; 60.4) (39.2;45.0)
GFR, ml/min/1.73m?, mean 30.3%# 39.8 52.8
(95% CI) (26.7; 33.9) (36.6; 42.9) (48.9; 56.6)
SUr, mmol/l, mean 6.62%* 3.79% 2.76
(95% CI) (5.69; 7.56) (3.28; 4.29) (2.57; 2.95)
UCr, umol/l, mean 1375.5%% 1979.8* 3564.9
(95% CI) (1181.4; 1569.5) (1701.7; 2257.9) (3167.3; 3962.6)
UUr, mmol/l, mean 38.3%# 34.1% 51.6
(95% CI) (34.5;42.1) (32.1; 36.1) (43.4; 59.8)
ErMDA, pmol/l, mean 25.1% 24.0* 20.3
(95% CI) (24.1;26.1) (23.2;24.9) (19.5; 21.0)
UMDA, pmol/l, mean 12.7%# 10.2* 9.01
(95% CI) (11.5; 13.9) (9.61; 10.8) (8.16; 9.93)

* — significant difference from group IlI, p<0.05; * — significant difference between groups I and II, p<0.05.
SC - serum creatinine; GFR - glomerular filtration rate; SUr - serum urea; UCr - urine creatinine;
UUr - urine urea; ErMDA - erythrocytes malondialdehyde; UMDA - urine malondialdehyde

ROC curve analysis showed that UMDA had an AUC
0.80 (95% CI 0.68; 0.93, p=0.0014) for AKI. The opti-
mum UMDA cut-point was 12.0 umol/l. For AKI, Se and
Sp of UMDA with a cut-point value of 12.0 were 68.2%
(95% CI 45.1; 86.1%) and 85.7% (95% CI 69.7; 95.1%)
respectively, PPV value of 75.0% (95% CI 55.9; 87.6%),
and NPV value of 81.1% (95% CI 69.7; 88.9%), PLR
value of 4.77 (95% CI 2.02; 11.3), and NLR value of
0.37 (95% CI1 0.20; 0.69). The result of ROC analysis was
demonstrated on Fig.
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Fig. Receiver operating curves (ROC) for UMDA

MDA is a final product of lipid peroxidation. It can be
regarded as a marker for the extent of damage to cells and
the anti-oxidative system capacity. MDA is the best indi-
cator of lipid peroxidation as well as of OS in both mother
and newborn [3,5,6]. The result of the study conducted by
© GMN

Giilbayzar et al. [5] indicates that MDA level serves as an
indicator of intrauterine growth retardation. They demon-
strated that MDA level was significantly higher in babies
with low hemoglobin and hematocrit values in the cord
blood in the emergency cesarean section group [3]. Dol-
apo et al. [12] found significant negative correlations of
MDA with placenta weight as well as of MDA with birth
weight. The study conducted by Jain et al. [6] showed OS
in cesarean delivery time. They found that MDA level
was significantly higher in the cord blood during cesarean
section than during physiological delivery.

The experiment with neonatal rats performed by Pi-
mentel et al. [11] demonstrated that higher levels of MDA
in urine in the first day of post hypoxia-ischemia may
be related to inadequate scavenging abilities of the im-
mature nervous system. Being noninvasive, it suggests
that UMDA may be a marker for lipid peroxidation after
hypoxic-ischemic insult. El Bana et al. [4] reported that
newborns with perinatal asphyxia had significantly higher
levels of MDA in the cord blood and mean MDA/Cr ratio
than healthy neonates. The babies who died due to perina-
tal asphyxia had significantly higher levels of cord blood
MDA, and also urinary MDA:Cr ratio than the babies
who survived [8].

OS was found to occur not only in newborns with
perinatal asphyxia but also with common severe perina-
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tal pathology. In the current study there was significant
increase of ErMDA level in critically sick full-term new-
borns with severe perinatal pathology as compared to
healthy neonates. But significant difference between sick
group full-term newborns with AKI and without AKI was
not found. On the contrary, Mishra et al. reported that
plasma MDA level was significantly higher in AKI pa-
tients in comparison with that of the controls. In addition,
significantly higher levels of plasma MDA were found in
AKI non-survivors in comparison with survivors. The au-
thors selected children at the age of 0-10 years with AKI
and healthy children with similar age and sex [8].

The production of free radicals can cause kidney injury
[15,16]. The level of UMDA has been claimed to reflect the
level of lipid peroxidation in renal structures. On the other
hand, UMDA as a measure of impaired kidney function in
patients is difficult to interpret because renal clearance of
MDA may provide an adaptive mechanism that prevents ac-
cumulation of lipid peroxidation within kidney tubular cells
[15]. The study evidenced that critically sick newborns with
AKI had higher urinary excretion of MDA as compared to
sick babies without AKI and healthy neonates. But the re-
sults of our ROC curve analysis indicate moderate diagnostic
accuracy of this model. However, they indicated high lev-
els of Sp (85.7% (95% CI 69.7%; 95.1%)) and NPV value
(81.1% (95% CI 69.7%; 88.9%)).

An insufficient diagnostic accuracy of the present
model can be explained by some limitation factors of this
study. (1) It was a single-center study (2) with a small
patient cohort suffering from AKI. The diagnostic and
prognostic values of other serum and urinary markers of
OS and specific renal dysfunction should be studied and
a common mathematical model for prognosis and diagno-
sis of AKI in newborns formulated. (3) It is necessary to
continue studing of the relationships between individual
nosologies, AKI and UMDA level, since the nosological
structure of the basic pathology in newborns of group I
and group II are not homogeneous.

In conclusion, this data demonstrated that UMDA may
be useful biomarkers for AKI in critically sick full-term
newborns in early neonatal period but further study is re-
quired to confirm the promising findings.
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SUMMARY

URINARY MALONDIALDEHYDE AS A PREDIC-
TIVE AND DIAGNOSTIC MARKER FOR NEONA-
TAL ACUTE KIDNEY INJURY

'"Hodovanets Y., *Babintseva A., *Agafonova L.,
*Makarova O., 'Frunza A.

'Higher State Educational Establishment of Ukraine «Bu-
kovinian State Medical University», Department of Pedi-
atrics, Neonatology and Perinatal Medicine; *Department
of Nursing and Higher Nursing Education, Chernivtsi;
SNeonatal Intensive Care Unit, Maternity Hospital Ne2
Chernivtsi, Ukraine

Newborns are especially prone to oxidative stress
(OS). Many free radical-mediated diseases have been de-



GEORGIAN MEDICAL NEWS
No 5 (278) 2018

scribed in newborns including bronchopulmonary dyspla-
sia, respiratory distress syndrome, encephalopathy, and
kidney injury. Objective of this work was to determine
predictive and diagnostic value of urinary malondialde-
hyde (UMDA) as a marker for acute kidney injury (AKI)
in critically sick full-term newborns.

67 critically sick full-term neonates were enrolled in
the study including 31 newborns with AKI (group I) and
36 newborns without AKI (group II). The control group
included 40 healthy full-term neonates (group III). The
level of UMDA was measured by means of the test based
on the reaction of MDA to thiobarbituric acid.

The mean and 95% confidence interval (CI) for UMDA
was 12.7 (11.5; 13.9) umol/l in group I, 10.2 (9.61; 10.8)
pmol/l in group II, 9.01 (8.16; 9.93) umol/l in group III
(pI-11<0.05; pl-111<0.05; plI-111<0.05). ROC curve analy-
sis showed that UMDA had AUC 0.80 (95% CI 0.68; 0.93,
p=0.0014) for AKI. The optimum UMDA cut-point was
12.0umol/l. For AKI sensitivity and specificity of UMDA
were determined to be 68.2% (95% CI 45.1; 86.1%) and
85.7% (95% CI 69.7; 95.1%) respectively, with positive pre-
dictive value of 75.0% (95% CI 55.9; 87.6%), and negative
predictive value of 81.1% (95% CI 69.7; 88.9%), positive
likelihood ratio of 4.77 (95% CI 2.02; 11.3), and negative
likelihood ratio of 0.37 (95% CI 0.20; 0.69).

This data support studies to evaluate UMDA as an im-
mediate biomarker for AKI in critically sick newborns.
However, a larger study should be conducted to assess the
diagnostic accuracy of other serum and urinary markers
for OS and renal dysfunction, which would enable us to
formulate a mathematical model for the prognosis and di-
agnosis of AKI in newborns.

Keywords: acute kidney injury; term newborns; oxi-
dative stress; urinary malondialdehyde.

PE3IOME

MAJIOHOBBIN JIUAJIBJIET W] MOYHU KAK ITPO-
THOCTUYECKHMA M JUATHOCTUYECKHUI
MAPKEP HEOHATAJIBHOI'O OCTPOI'O IIO-
BPEKJIEHUS ITOYEK

Tonosanen F0./., “baounuesa A.I.,
13Aragonosa JI.B., 2Maxkaposa E.B., '®pyn3a A.B.

Buvicwee 2ocyoapcmeennoe yuebnoe yupeosicoenue Yipau-
Hbl « ByKOBUHCKULL 20CYO0apCmMEeHHbIL MEOUYUHCKULL YHU-
sepcumemy, 'kagedpa neduampuu, Heonamonro2uu u ne-
PUHAMATLHOU MeOUYUuHbl; *kagedpa yxooa 3a 601bHbLLMU
U 8bICULE20 MEOCECMPUHCKO20 00pazosanus, Yepnosyvl;
3Poounvbhbiii 0om No2, omoenenue uHmencusHol mepanuu
HOBOpodCcOennbix, Yeprosywl, Yxpauna

Ienbro nccnenoBanus ABUIOCH ONPENENNUTD IPOTHO-
CTUYECKYIO U AMATHOCTHUYECKYIO LIECHHOCTb MaJOHOBOIO
JanblIeruia MO4YM B KaueCTBE MapKepa OCTPOIo IIOBPEXK-

© GMN

JICHUSI TIOYEK y KPUTUYECKU OOJNBHBIX JOHOIIEHHBIX HO-
BOPOXKJICHHBIX JETEH.

B wuccnenoBanue BKIIOYEHO 67 KPUTHYECKH OOJIb-
HBIX JIOHOLICHHBIX HOBOPOXKJCHHBIX JIETEH, B TOM YHUCIIE
31 HOBOPOXAEHHBI C OCTPHIM TOBPEKICHUEM IOYEK
(OIIIT) - I rpynma u 36 HOBOpOkIeHHBIX O0e3 OIIIT - II
rpymnmna. Kontponsnas (III rpynmna) Bkirouana 40 3mopo-
BbIX JIOHOILLICHHBIX JeTel. YpOBEHb MaJOHOBOIO JHAJIb-
neruaa moun (M/IA) u3mepsinu ¢ MOMOIIBIO TECTa, OCHO-
BaHHOTO Ha peakiwu M/IA ¢ THOGapOUTYPOBOIA KHUCIOTOM.
[omyyeHHble AaHHBIE BBIIBUIIN, YTO cpeaHuil u 95% nose-
putenbHbIi uHTepBal (95% JAN) s MIIA mMouu coctaBu-
mm 12,7 (11,5; 13,9) mxmons/n B [ rpymme, 10,2 (9,61; 10,8)
MKMoOITB/J1 - Bo 11 rpymime, 9,01 (8,16; 9,93) mxmons/n B 111
rpynme (p,,<0,05, p,_,<0,05, p,,<0,05). Anamus kpusoi
ROC moxazan, uro MJIA moun umeer AUC 0,80 (95% AN
0,68; 0,93, p=0,0014) st OIIIT. Ontumanbhas Touka MJIA
moun cocraBmia 12,0 mxmoss/n; uist OINIT wyBcTBHUTEB-
HOCTh ¥ crienuduanocth MJIA moun - 68,2% (95% AU
45,1%; 86,1%) u 85,7% (95% AN 69,7%; 95,1%), coort-
BETCTBEHHO, C TIPOTHOCTUYECKON HIEHHOCTHIO MO3UTUBHOTO
pesynsrara 75,0% (95% AU 55,9%; 87,6%) u nporuoctu-
YeCcKoW IEHHOCThIO0 HeraruBHOro pesynsrara 81,1% (95%
I 69,7%; 88,9%), ¢ COOTHOIIICHHEM MPABIOMOI00HOCTH
MO3UTUBHOTO pesynbrata - 4,77 (95% AU 2,02; 11,3), co-
OTHOILICHHUEM IIPaB/IONOI00HOCTH HEraTUBHOTO pe3yybTara
- 0,37 (95% M1 0,20; 0,69).

[IpencraBiaeHHble TaHHBIC MOATBEPIKIAIOT PE3yibTa-
ThI UCCJICIOBAHHUI O BO3MOYKHOCTH MCIONBb30BaHus MJIA
moun kak Ouomapkepa OIIIl y kpurnueckun OOJBHBIX
HOBOPOXXICHHBIX. J[JI OIIEHKH TOYHOCTH AMArHOCTHKH
JIPYTHX CBIBOPOTOYHBIX M MOYEBBIX MApKEPOB OKCHUAATHB-
HOTO CTpecca M TMOYeYHOH JAMUCOHYHKINH, YTO MO3BOJIUT
pazpaborarh MaTeMaTHYeCKyl0 MOJIeb NPOrHO3a U J1a-
raoctuku OIIIT y HOBOpOXKAEHHBIX JIeTel, HEOOXOIHMO
MIPOIOJDKUTH UCCIIEIOBAHMS B TOM HalPaBICHUH.

6gboydy

dodols  ogrmbydo  wosgregdoo,  AMAMA3
00033 gd0ls bgmbs@omydo 3(go39 ©obosbgdols
30mabmbygamo s ©osabmbEogg®o dom3gdo

'0. mEMZsbgi0, Ps. 650063930, Pam. sysxmbmgs,
9. IogoMmmgs, ls. @ 9bbs

39408060 Lobgerdfogm  bsdgoozobem  gbogg®-
Lod B0, '390sG®00l, bgmbs@memaools s 3g@o-
bo@omado 390060l Jomg®s;  2ogsedymegols
dogmobs s gds@englo Logdmbm asbsmangdols
3o gas; bsddmdosdem  Lobgo N2, shogodm-
dogoms  0bBgbloyg®o  mg@dsdools  gobymygomgds,
hgHbmg 30, 93Ho0bs

330930l 30bobls dgopagbes dodols dognm-
by@o osaegdools 3OMybmbyamo s @osabmls-
B0gaM0 oM 3900 oM gdyegdols yoblsbmgms
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0033 gdols I{gogg @obosbgdol ™ML j@o@o-
JUEDO 535084me AMYE sSho@ dmdogen 9o do.
33mggodo  hoGomyeo oym 67  3G0GHO @
dpamds®gmdsdo dgmyzo OmYmo sbogndmbo-
o, 3o doGol - 31 modgdegdols d(g039 ©o-
bosbgbom (I xa980) ©o 35 modydmgdols 373039
5bosbgdols aomgdy (I xy9gn0). bsgmbd®menm
Xa98do ho@mygao ogm 40 xsbdBmgao ©OMY-
o shogndmdogmo (I xa9x0). ool dognm-
by osagdoo (dd) obolabmgds Bgb@om,
OmIgeoi 989dbgos dde-ols Ggodiosl momdsmdo-
BUO5R0L Igogolmob. dJomgdyeo Jgogagdom aodmg-
@obos, @M Lodgom ©s 95% Lod{dygbm 0bdgm-
goeo dd-mgol I wayyndo dgoppgbl 12,7 (115
13,9) d3dma/en, 11 s ay993'do - 10,2 (9,61; 10,8) 8 3deagn/qo,
I xaeado - 9,01(8,16;9,93) d3dmen/ao (p, <0,05, p,.
10,05, p, ,<0,05). ROC-0ls 360l 5bogobds shggbs,
O3 0o 3deols Y3539 ©obosbgdols @Ml dde-1s
AUC=0,80 (95%-05b0 Lom{dybm  0b@gdgogno 0,68;
0,93, p=0,0014). Ip-ols  m3Fodogoyy@dds  §gBhBogo-
d>  dgopobs 12,0 d3dmen/go; modgdeols (3039

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

ob0sobgdols @AMl -0l FyMdbmdgmmds o
139(30880470Mds - 68,2% (95% Lo (dybm 0b@Gg@ge-
00 45,1% 86,1%) 0o 85,7% (95% Lo®{dybm 0b@gdge-
g0 69,7%; 95,1%), dglsdsdolsw, sgbomo dgogaols
3Mmabmbymo @odmgdygmgdom - 75,0% (95% LodY-
d9bm 0b@g@gogmo 55,9%; 87,6%), gotigmeomo dgog-
30l 30mgbmbymo  modgdyamagdon - 81,1% (95%
L@ a9bem  0b@gdmgomo  69,7%; 88,9%), wowgdbomo
‘dgegaol dnlbsgnmebyamdbols dggsmgdomn - 4,77
(95% L@ 39bem 0b@gdgogmo 2,02; 11,3), godrygmaomo
‘dgegaol dmbsgmebgermdols Jgxnstiogdomn - 0,37
(95% Lo@{39bm 0b@gmgsgo 0,20; 0,69).

domgdymo  dgogagdom sl ytogds  ddo-ls
dmbozgdgdols  modydegdols (3039 ©@obosbgdols
d0mdo@ggtom  godmygbgdols  dobsbdgfmbogmmds
3O0B0ggo©  ogodymey  shogdmdogngddo.  shogn-
‘dmdoargddo  mo@gdemol  8fgo39  ©@oboobgdols
OO mo®ydmol oligybjcool wosybmlGogzols
Lbgs dao@obdogho s dodeols do@ygmgdols Lo-
baglihob Fggobgdobomgol sgGomgdgmos  jgey-
3900l gop®dgagds 53 dodoGmyge gdbom.

KJIMHUKO-UMMYHOJUIOI'HTYECKHUE KPUTEPUU HEBJIATI'OIIPUSATHOI'O TEYEHUS
UH®EKIIMOHHOI'O MOHOHYKJIEO3A VY IETEA

Kosecnuk 51.B., ’Kapkosa T.C., PxeBckas O.A., KBapauxeaus T.M., Copokuna O.T.

Xapvrosckuii HAYUOHATLHBIL MEOUYUHCKUL YHUBepcumem, Kageopa 0emckux uH@eKyuoHHbIX 3a001e8aHuUll;
Xapvrosckuii Hayuonanvuwlil ynusepcumem um. B.H. Kapaszuna, kageopa neouampuu No2;
Kagedpa obwell 1 KIUHUYECKOU UMMYHONIO2UU U allepeuu, YKpauna

WHpeKIMOHHBI MOHOHYKIICO3 SBISCTCA OJHUM H3
HanOojee pachpOCTPAHEHHBIX 3a00JIeBaHUN JIETCKOTO
BospacTa [14,20,21]. CornacHO CTaTUCTUIECKUM JIaHHBIM
BO3, B pa3nuyHbIX CTpaHax MHpa BHPYCOM DMINTEiHA-
Bapp (B3OB) undunuposano ot 60% mno 98% HaceseHus,
mpu 3toM sumib y 20-30% naOmromaeTcss MaHu(ecTHAS
(dhopma HH(EKIIMOHHOTO TPOIIecca B BUIAC HHPEKIIMOHHO-
ro MoHOHyKJeo3a (IM) [19,23,24].

o nenaBuero Bpemenu MM cuutancs camoorpaHu-
YHBAIONIIMCS 3a00IeBaHUEM, TaK KaK OCHOBHOE KIIMHH-
KO-TTaTOreHETHYECKOE MPOSIBJICHUE 3TON MH(EKIUH - 10~
OpokadecTBeHHbIH JHMMbonpoaudepaTuBHbIil  mporece
[7]. Onnako, pe3ynbTaTbl UCCIETOBAHUNA TIOCIEIHETO JIe-
CATHJICTHS CTaBAT Iepesl HeoOXOANMOCTRIO MepecMoTpa
OTHOIICHHS K JTaHHOMY 3a00JIEBaHHIO KaK K aOCOIIOTHO
JIOOpPOKaYeCTBEHHOMY M TMOKa3aTh BO3MOXKHOCTB €T0 He-
0J1aronpHsTHOTO TeueHus ¢ HPOPMUPOBAHHUEM, B PSIJIC CITYy-
4aeB, MaToJOrNYEeCKUX U3MEHEHHI, YIrPOXKAIOIINX )KUZHH
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6ompHOTO [3,17,26], 4TO BO MHOTOM ONPEAEIISIETCS peak-
el IMMYHHBIX (GakTopoB [6,15,22].

IIpu oTcyTcTBMM aIeKBaTHOTO KOHTPOJS CO CTO-
POHBI OCHOBHBIX COCTaBJISIOUIUX IPOTUBOBHUPYCHOIO
UMMyHHTeTa (UMTOTOKCHMYeckue T-nuMQonuThl, Ha-
TypajibHble Kuiiepbl, Th1-3aBucuMbie MeXaHU3MBI UM-
MYHHOTO OTBETa) BO3MOXXHA HEKOHTPOJUpyeMas Mpo-
nudepanus B-muMponuToB, KOTOPAs MOXKET IPUBECTH
K Manurauzanuu BODB-nHOUUUPOBaHHBIX KIETOK C
pa3BUTHEM 3JI0KaYeCTBEHHBIX JUMbonpoaudepaTus-
HBIX 3a0oneBanuii [4,10]. HexoTropsle aBTOpHI cuuTa-
IOT, YTO YKa3aHHAasl OHKOIATOJIOTHS Yallle pa3BUBAETCS
IpHU 3aTSHKHOM H/MIIM BOJIHOOOpasHoMm Teuenun UM
[16,21,25]. Jdpyrue yTBep > IalOT, YTO MaJUTHU3ALIMSI
— 3TO TIpollecc, HE 3aBUCALINI OT BapHaHTa TEUCHUS
0ome3HM, OJHAKO, B HEKOTOPOW CTEIECHH, ONpeIesio-
HMIMKCS TPOJIOJKUTEILHOCTBIO MAaHU(ECTHOTO TepUoa
3aboseBanus [4,13].
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Heo0X0oquM0O OTMETUTB, YTO B JUTEPATYPHBIX HC-
TOYHHMKAX IO CEeH JIeHb HET YETKUX JaHHBIX O KJIWHU-
KO-J1a00paTOPHBIX KPUTEPHSIX MPOTHO3UPOBAHHS BO3-
MOXHOToO TeueHus MM y nereil, Toraa Kak peuieHue
JTAHHOTO BOTIPOCA MO3BOJIUT OOJIee aJleKBaTHO OAOUTH
K GOPMHPOBAHHIO KOMILJIEKCA TEPANEBTUYECKUX MEPO-
NpUATHH, HEOOXOAMMBIX JUJISl BBISIBIICHUS ITyTEH COBEp-
HIEHCTBOBaHMS METOJIOB IPOTHO3UPOBAHUS TCUCHUS U
ucxonos UM y nereil.

Lenpio ucciaeqoBaHUS SBWJIOCH OIpEeNCHUE KIIU-
HHKO-JIA0OPATOPHBIX KPUTEPHEB HEOIAronpHsITHOTO Te-
yeHHs: UHPEKIIMOHHOIO MOHOHYKJIe03a JmmireiiHa-bapp
BUPYCHOU 3TUOJIOTUU Y ACTEH.

Marepuana u Metoasl. [lox HabnoneHHEM HaXO-
nunuch netu (n=161) B Bo3pacte 3-15 net, 60IbHBIX
M. U3 nux y 140 (86,9%) 3aboeBanne npoTeKano
B cpenneTsykenon, y 21 (13,1%) - B Tsixenoi pop-
max. CreneHb TsDKeCTH 3a00JIeBaHUs yCTaHaBIWBa-
Jlach Ha OCHOBE KJIMHUYECKUX MPOSBICHUN O0Je3HU
U M3MEHEHHI mapaMeTpoB JIabOpaTOPHBIX JaHHBIX.
JeTssM TPOBOAMINCH CTAaHJAPTHBIC KIMHUYECKHE U
71a00paTOPHO-UHCTPYMCHTAJIbHBIC  00CIICAOBAHUA.
Junarnos UM ycTaHaBiuBaJicd C HCIOJb30BaHUEM
metonoB IIIP (BeisBnenue JJHK BDb B kposu) u
N®DA (antu-BOb IgM u I1gG). V 140 (86,9%) nereit
UM nporekan octpo, maako (mepsas rpynna), y 21
(13,1%) — HebnaronpusaTHO (BOJTHOOOpa3HOE W/HIIH
3aTsKHOE TEUYeHHe) - BTopas rpymnmna. I'pynmnsl Obuin
COTIOCTAaBUMBI 110 BO3pAaCTYy, TSKECTH 3a00JIeBaHUS U
JpYyruM napamerpam. Bce aeTu monydanu teparnuio,
coriacHo yTBepxkjaeHHbIM Tnporokonam (IIpuxas
MO3 Vkpaunsl Ne354 ot 09.07.2004r.). UMMyHHBIH
cTaryc JeTeil olleHHUBAJCsS MO pe3yibTaTaM oOIpeje-
JNeHUus oTHocuTenbHOoro coaepxkanusi CD3+, CD4+,
CD8+, CD16+, CD19+ kneTok KpOBH C MOMOIIBIO
COOTBETCTBYIOIIMX MOHOKJIOHAJIbHBIX aHTUTEN, KOH-
LeHTpanuu celBopoTouHbIX IgA, IgM, IgG - mo meTo-
Oy MaHYMHU M MOKa3aTelsM [UTOKMHOBOTO OTBETa
— unrepneiikunos (IL)-1p u IL-4, daxkTop Hekposa
onyxonu (®PHO-a) — tBepnodaszHeiM uMMyHODEp-
MEHTHBIM MeTOZoM. llony4deHHble pe3ynabTarhl CTaTH-
CTHYECKH 00pabaThIBAIMCh C MCIOJIB30BaHUEM 00IIIe-
NPHUHATBIX METO/IOB BApHALIMOHHON CTAaTUCTUKH.

Pe3yabTarhl M UX 00Cy:KIeHHe. YCTAaHOBIEHO, YTO
Ha ceroaHsmHui aeHp UM y nereil coxpaHsieT CBOU
XapaKTEePHBI CHMIITOMOKOMIUIEKC, B KOTOPOM IIpH-
CYTCTBYIOT HWHTOKCHUKAILlMs, JIMXOPajiKa, TOH3HUJUINT,
3aTpyIlHEHHOE HOCOBOE JbIXaHue, JuMdaaeHonaTus,
yBEJIMYCHHE NIeUeHH U cene3eHKu. OHaKO YacToTa BbI-
SIBIICHUS] M BBIPQXKEHHOCTbh YKa3aHHBIX MPOSIBICHUHN B
nebrore 00e3HH, a TaKKe T0Ka3aTeian JabopaTopHbIX
UCCIICZIOBAHUN B CPAaBHUBAaEMBIX TpyIIax ObUIM pas-
nu4Hbl. Hanbosee xapakrepHble KIMHHYECKHE MTPOSIB-
JICHUS] Ha HayallbHBIX JTanax 3a0oJieBaHUsS B 3aBHCH-
MOCTH OT €ro JIaJIbHEeHIIIero TeYeH sl MpeICTaBICHbl Ha
puc. 1.
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Puc. 1. Knunuueckue nposignenus UM ¢ gpopmuposa-
HUEM Pa3iudHbIX 6aPUAHINOE €20 MeyeHus

WHToKCHKanus, TPOSBICHHEM KOTOPOH ObuLTH: cila-
00CTh, CHIKEHHE alleTuTa, ToJ0BHas 00k, OJIETHOCTD
KOKHBIX TIOKpOBOB, (peOpuiibHAsi JMXOpajka, NpH He-
OnaronpustHOM TeueHnu MM Berpedanach y OOJBHBIX
JIOCTOBEPHO Halle B Je0roTe OO0JIe3HH, YeM TPH TIIaJKOM
tedeHun 3abonesanus (p<0,05).

[TocTosTHHBIM CHMIITOMOM 3200JIEBaHUSI SBIISLIOCH TI0-
pakeHHe HOCOITIOTOYHOM MHHIAJIMHEL, C YeM W CBS3aHa
3aJI0’KEHHOCTh HOCA (3aTpyIHEHHWE HOCOBOTO JIBIXaHWS).
[Ipy 5TOM 3HAYMMBIX pa3NUYUil B BBHIPRKEHHOCTH CHM-
NTOMOB a/ICHOMIIUTA Yy JIeTeil B IpyInax CpaBHEHUS He
HabOmromanock (p>0,05).

Hawnbonee paHHMM M TOCTOSIHHBIM cuUMITOMOM MM
SBIISUIOCH TIOPaKEHNWE POTOIIOTKH, XapaKTepH30BaBIICECs
THIIEpEeMUEH CIIM3UCTON, OyTrpHCTOCTHIO €€ 3a/IHell CTEHKH,
runeprpoduell HeOHbIX MUHIAIMH. Y BceX OOJNBHBIX yKa-
3aHHbBIE N3MEHEHUS COUYCTAIINCH C SIBIICHUSIMH TOH3WJIIUTA.
YCTaHOBIIEHO, YTO THOWHBIN TOH3MIUIUT B OCTPOM MEPUOJIE
3a00JIeBaHMsI JIOCTOBEPHO Hallle BCTpeyasicsl MPH JalIbHel-
eM HeOmaronpusaTHoM ero TeueHnu (p<0,05).

JlumdonponudepaTUBHBIN CHHIPOM BBISIBICH MPaK-
THYECKH y BCEX TOCIHUTAIN3UPOBAHHEIX aeTeld. OnHa-
KO y MalueHTOB ¢ (OPMHUPOBAHUEM Ha IOCIEIyIOINX
Jranax HeOJAarompHusATHOTO TeueHUs OOJEe3HHW HMesa
MECTO I'eHepalM30BaHHas JTUMQaIeHONaTusi C BOBIe-
YeHHEM B Iporecc 5-6 Tpym JInM(aTHIeCKUX y3JI0B U
0osiee 3HaUMMBIM YBEJIMYEHHUEM ITOIUYENIOCTHBIX JTUM-
¢aTnueckux obpazoBanuit (3,8+0,6 cM), B TO BpeMms
Kak, MMpH TJIAJKOM TEYEHHH OTMEYaloCh, B OCHOBHOM,
yBeJNIMUYEHUE pa3MepoB TOH3WLLIPHBEIX (1,9+£0,3 cm) u
3agHemedneix (1,2+0,12cMm) numbarnueckux y3ioB
(p<0,05). Y Bcex OONBHBIX NMpHU MajgbHaluy JUMDO-
y37bl OBUTH TJIOTHOW KOHCUCTEHIIMH, JJIACTUYHBIE, HE
cHassHHbIE MEXIy cOo0O0W M C MOUIeKAUMHU TKaHSIMH.
L{BeT koM HAJl HUMH HE U3MEHSJICS.

[TpakTHuecku y Bcex OONBHBIX OMpEIEIsIcs Temna-
TOJIMEHAJIBHBIN CUHAPOM. B Xozie uccienoBanus ycra-
HOBJICHO, YTO 0oJjiee 3HAaYMMOE YBEIMUYEHUE Pa3MepoB
neuenu (4,4+0,94 cm) HaGmromanock y neTeil BTOpoit
TPYIIIEI B CpaBHEHUH ¢ mepBoii (2,7+0,24 cm) (p<0,05),
KOTOpPOE COMPOBOX/IAJIOCH PAa3BUTHEM PEaKTHBHOTO Te-
MaTHTa, O Y€M CBHJICTENILCTBYET MOBBIIICHNE aKTHBHO-
ctu AJIT.
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CrneHomeranusi BcTpedanach JOCTOBEPHO yallle MpH
pa3ButuM HeOmarompustTHoro TtedeHuss VIM. Brrgsie-
HO, YTO pa3Mephl CEJe3eHKH yBEIMUMUBAINCH y AETeH C
nociaeAyromuM majakuMm tedeHueM MM, B cpennem, Ha
1,4540,24 cm, B TO BpeMsi Kak y CpaBHHBaEMbIX OOJIBHBIX
—Ha 2,85+0,41 cMm (p<0,05).

Cpenu HaOmoOmaeMbIX OONBHBIX B 15% ciyyaeB umena
MECTO 3K3aHTeMa, 0e3 CICHU(PUICCKON JIOKAIU3ALUH, YTO,
Ha Halll B3IJIs1, B OOJIBIIMHCTBE CITy4aeB CBSI3aHO C [IPUEMOM
AQHTHOMOTHKOB (aMITHLIMJUIMH U €T0 aHaJIOTH ). AHAJIOTHYHOE
00BbsICHEHHE TOSIBJICHUSI ChIIK Tipu VIM mpuBOIST B CBOMX
paborax MHorue aBropsi [8,12,20]. Mopdonorniecku cpirb
OblIa TOYEUHOW, MEJTKO - W/WITH KPYITHO - MSITHUCTOM, C Te-
MOpPpParn4ecKIM KOMIIOHEHTOM, HepeIKO MMefia TeHACHIINIO
K cusiHuio. TlosBeHne SK3aHTEMBI He OTpaXxaso JajabHeH-
LW BapUaHT TedeHUs 3a00JIeBaHusI ¥ BCTpevanach Ha paH-
Hux stanax VIM npaktrdecku ¢ OqMHAKOBOM 4aCTOTOM y Jie-
Tel 00erx cpaBHUBAaEMbIX IpymilL. [lokazarenu reMorpamMmbl
MIPUBEACHBI Ha pUC. 2.

B pesynbprare mccnenoBaHUs YCTaHOBJIEHO, YTO B
nepuepUICCKOl KPOBU aHEMHUS U TPOMOOIIUTOTICHHUS
BCTPEUYAINCh JOCTOBEPHO uHamie npu (HOpMUPOBAHUH
HeOnaronpusitHoro tedenuss UM (p<0,05). B cpaBHu-
BaeMBIX Ipynmnax jaerei oOlieBocnaiuTelbHble U3Me-
HEHUs B reMorpaMme (JieikonuTos, nossinieane COD)
PETUCTPUPOBAINCH C OAMHAKOBOU 4aCTOTOM.
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I'emaronornueckas manudecranus UM ¢ pazsutnem
B JIaJIbHEHIIIEM HEOIaronpHusTHOTO TeUeHHs 3a00JIeBaHMs
COIPOBOXKAAJIACH 3HAYUTEIBbHON HEUTPOICHUEH B OTJIM-
yhe oT aered rpymmsl cpaBHeHUs (p<0,05). Ilpeanomno-
JKUTETIBHO, YTO Pa3BUTHE HEHTPOIICHUM CBSI3aHO C yCH-
JICHUEM aroNTOTHYECKOrO MOTeHIIANa HEHTPOPHUIBHBIX
TPaHyJIOIUTOB, aHAJIOTHYHOTO MHEHUS MPUICPKHUBAIOTCS
Baperuesa JLL.IO. u coasr. [2].

[oBbimenue yuciaa MUMQPOIUTOB U MOHOIMTOB OT-
Me4aJioch B 00eHX CPaBHUBAEMBIX IpyInax. ATUITHYHbIC
MOHOHYKJI€apbl OTCYTCTBOBaJM y 15 OONBHBIX ¢ moce-
JYIOLMM HeOnaronpusTHbIM TeueHueM MIM; B To Bpems
Kak, y JeTeil ¢ IIaJKuM TeueHneM 3a00J1eBaHus aTUITHY-
HbIE MOHOHYKJICaphl HE BBIABICHBI TOJIBKO B 9% ciyuaeB
(p<0,05). Hexotopsie aBTOphI [5,12] momaratoT, 4To Ha
sTanax MaHudecranuu 3a00JeBaHHs aTHUITUYHBIE MOHO-
HyKJIeapbl - 310 B-nmumdounTsl, aktuBupoBanusie BOB.
B mno3nHue cpoku KIMHMYECKHX IMPOSIBICHUH OoJibInas
4acTh aTMITUYHBIX MOHOHYKJIEApPOB - 3TO T-muMdonnTh
[8,15]. [lanpHeimiee OTCYTCTBHE ATUMUYHBIX MOHOHY-
KJI€apoB Ha IO3[HMX dTamax OOJIe3HW, Ha Hall B3IVIAL,
CBHUJICTEJILCTBYET O BBIPAKCHHOM aronTo3e T-KIEeTOK U
UMMYHHOU AMCOYHKIMH, KOTOpas MPOSIBISIETCSI B yrHe-
TEHUM OTJENBHBIX COCTaBJISIONIMX MMMYHHOTO OTBETA.
[Toxa3zarenu KI€TOYHOTO ¥ TYMOPAJIBHOTO 3BEHBEB UMMY-
HHUTETa OTpakeHbI B Tabnuie 1.

100 +
80 —
60 - [
40 +
20 | L Elrp.
0 ¥ T T . T T T T i 21p.
WBC T LYM PLT.. CO3T aHemua GRAN. aT.moH.
MON T
Puc. 2. Iloxazamenu eemozpammol
Tabnuya 1. Ilokazamenu K1emouHO20 U 2YMOPAILHOSO 36€HbEG UMMYHUMEmMd
Ioxa3aTenn uMMyHHOro orseta (M=+m)
IToxasareiib 3n0poBbIe 1 rpynna 2 rpynna P1 P2
N=22 N=140 N=21
CD3+-knetkn (%) 58,2+2.4 79,4+3.5 38,3 +2,3 P<0,05 P<0,05
CD4+-xnetku (%) 33,8+1,5 28,4+2.9 19,2+1,8 P>0,05 P<0,05
CD8&+-knetku (%) 28,3+1.2 41,6+2.4 9,4+1,8 P<0,05 P<0,05
CD16+-knetku (%) 15,6+1,1 21,6£2,3 9,3£1,4 P<0,05 P<0,05
CD19+-kierku (%) 20,2+1,2 41,1£2,12 50,2+2,11 P<0,05 P<0,05
Ig M (1/7) 1,03+0,2 2,16+0,1 6,1+0,1 P<0,05 P<0,05
Ig G (t/m) 7,03+0,3 16,1+0,6 8,02+1,2 P<0,05 P>0,05
Ig A (/) 1,01+0,15 3.8+0,9 4,5+0,8 P<0,05 P<0,05
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Tabnuya 2. Ioxazamenu yumoxunogozo omaema

Cpeanue BeqnuuHbI Nokazareseid (M+m)
IHokazartenn 3n0poBbie 1 1p. 2rp. P1 P2
N=22 N=140 N=21
IL 1B or/mn 26,41+2.3 98,07+13,16 34,74+2,1 P<0,05 P>0,05
IL 4 nr/mn 25,24+2.4 24,01 £2,03 231,126,006 P>0,05 P<0,05
®HO o /v 23,88+2.3 81,27£12,91 25,02+2,07 P<0,05 P>0,05

P [-0ocmoseprocme paznuuuii medicdy Oembmu nepeotl 2pyRno u 300p0GbIMU,
P 2- 0ocmoseprocme paznuuuii mescody demvmu 6mopot pynnoul u 300p06bIMU

[pun nccnenoBanny HMMYHHOTO OTBeTa OONBHEIX MM
BBISIBJICHO, YTO B OOJIBLIIMHCTBE CITy4aeB INIaJKOE TEUEHHE
UM conpoBoxaaeTcss akTHBalMEH KakK KIETOYHOIO, TaK
U TYMOPAJIBHOIO 3BEHBEB MMMYHUTETA, O YEM CBHICTEIb-
CTBYIOT BBICOKHE IIOKa3aTeM OTHOCUTENBHOIO COAEpIKa-
must CD3+, CD8+, CD16+, CD19+ muM¢pormToB U uMMy-
HomI00ymMHOB Kiacca A, M, G (tabmua 1). [TomyueHnsie
PE3YIIBTaThl COBIMAJIAIOT C JAHHBIMH MHOXKECTBA YUCHBIX,
TIOJIArafoIIHX, YTO MpH (PPEKTUBHON UMMYHHOH peaKiuu
OpraHmsMma, NPHUBOJSNICH B AaJbHEHIIEM K BBI3JOPOB-
JIeHuI0, B OoCTpelii nepuoa MM oTmeuaercs akTHBanus
KJIETOUHOTO U TyMOPAaJIbHOTO MEXAHU3MOB HMMYHHOIO
orsera [4,10].

VY MmanueHToB ¢ pa3BUBLIMMCS B MOCIENYIOIEM He-
OraronpuATHBIM TeUeHHEM 3a00JIeBaHMsI OTMEdallach
MMMYHHas! TUC(OYHKIHS, KOTOpas MposiBsUIachk B yrHe-
TEHUH KJIETOYHOIO 3B€HA U YCHUJIEHUU FyMOpPAJIbHBIX Me-
XaHU3MOB MMMYHHOTO OTBeTa (CHIKCHHE SKCIIPECCHHU
MapkepoB nuMponuros: CD3+, CD4+, CD8+, CD16+
n noBeienue turpa IgA IgM, IgG). Pesynbrars! npose-
JICHHBIX UCCIEIOBAHUI COBMAJAIOT C JaHHBIMH aBTOPOB
0 BO3HUKHOBEHUH Ha paHHUX dTanax UM, npu pa3sutun
HeOJIaronpusATHOTO TeueHHs1 OOJEe3HH, NENpeccHH Kile-
TOYHOTO 3B€Ha IMMYHUTETA C IPeoOIaaHieM CHIDKCHUS
coaepkanust CD-KIEeTOK U MOBBIIEHHEM YPOBHS aHTHUTE-
nmoobpa3zoBanus [3,18]. [lokazaTeny MUTOKHHOBOTO OTBE-
Ta MpecTaBiIeHb! B Tabmuie 2.

AHanu3 IUTOKWHOBOTO cTaryca JeTeil B nedroTe
UM BBISBUI BBIPAKEHHBIE PA3IMUUs MEXAY CpPaBHU-
BaeMBIMH rpynnamu. V3 naHHbIX TaOnunbl 2 sIBCTBYET,
4TO Ipu (HOPMHUPOBAHUY Y I€TEH TIIaJKOTO TEUCHHS 3a-
6oneBanns mokaszarens ypoBHs IL-1f u ®HO-a mpe-
BBIIIAET TAKOBBIE TPYIIIBI KOHTPOJIS, YTO OTPAXKAET BbI-
pakeHHBIH T-xenmepHslit oTBET B cTopoHy Thl-THma.
Y nmerell ¢ pa3BUTHEM HEOIArONPHUATHOTO TEUCHUS
6onesnn aktuBarus [L-1p u ®HO-ao Opita MeHee 3Ha-
yurensHoi (p<0,05). Conepxanue IL-4 y nanuentos I
TPYIIBI COXPAaHANOCh HA YPOBHE MOKa3aTelIed TPyNIbl
KOHTPOJIS, @ y OOJBHBIX C Pa3BUBLIMMCS BIIOCIIECICTBUI
HeOnmaronpusATHeIM TedeHneM MM nmMena mMecto BhIpa-
JKCHHAs aKTUBalUsd CHUHTE3a 3TOr0 LUTOKHMHA, B 4aCT-
HOCTH, (yHKIMOHUPOBAHNE HMMYHHOH CUCTEMBI Y Jie-
Tei BTOpOi rpymnmsl mpoucxoamio mo Th2-3aBucumomy
MyTH. AHAJIOTMYHAs TPAaKTOBKAa (hopMupoBaHHUs pas-
JIMYHBIX BAPHAHTOB KIMHHUYECKOTO TEUCHHUS C MO3UIIUN
© GMN

OIICHKH IMTOKMHOBOTO CTaTyca JIeTeil BCTpeyaercs U 'y
npyrux uccnenosareneit [10,13].

BuiBoabI:
1. Knuanuecknmn KpUTEpUsIME Pa3sBUTHSL HEOIArONpusT-
Horo TeyeHnst UM Ha paHHMX sTanax MaHugecTaryu 3a00-
JIEBaHMS SIBJISTIOTCS: TeHEpaIN30BaHHAs JTMM(aICHOATHS C
BOBJICUCHUEM B TIpoLiecc 5-6 rpymnm TMM(aTHIecKuX y3II0B,
C TIPEUMYIIICCTBEHHOMN PEaKIMEeH MOTUEeIIFOCTHBIX JTUM(paTh-
YEeCKHX 00pa30BaHMi, THOMHBIM TOH3WUINT, BBIPAXKCHHOE
YBEJIMYEHHE Pa3MEpOB IEYCHU U Celle3eHKH Ha (DOHE aHe-
MHH, TPOMOOIINTONICHHH, HEUTPOTICHUH U OTCYTCTBUS aTH-
MUYHBIX MOHOHYKJIEAPOB B FEMOIrPaMMe.
2. ®opMupoBaHHE UMMYHHOIO OTBETA y AETEH ¢ mocie-
JYIOIIUM OJaronpHsTHBIM TEUCHHEM HH(QEKIIMOHHOTO
MOHOHYKJIE03a XapaKTepU3yeTcsl aKTUBAlMeHd Kak Kie-
TOYHOTI'0, TaK U TyMOPaJIbHOIO 3B€HbEB UMMyHUTETA. [Ipn
pasBuTum HeOmaronpusiTHoro tedeHuss UM ormeuaercs
YTHETEHHE KJIETOUHOIO 3BEHA U YCHJIEHHE T'yMOPaJIbHBIX
MEXaHU3MOB UIMMYHHOTO OTBETA.
3. BoIsiBIEHHBIE B pe3ynbTaTe MPOBEIEHHOIO UCCIE0Ba-
HUSI KITMHUKO-UMMYHOJIOTHYECKHE Pa3Indusi MOTYT OBITH
OCHOBOM CO3/aHMsI B JaJbHEHIIEM MPOTHOCTHYECKHX
aNropuT™MOB ycTraHoBieHus TeueHuss UM y nereil u Bo3-
MOXHBIX €0 HCXOJOB, YTO MO3BOJUT CHU3UTH MPOLIEHT
HEeOJIarONPUATHBIX PE3yJIbTaToB OOJE3HM W HAMETUThH
MYTH yCOBEPIICHCTBOBAHUS JICUCHHS OOJIBHBIX.
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SUMMARY

CLINICAL AND IMMUNOLOGICAL CRITERIA
FOR THE ADVERSE COURSE OF INFECTIOUS
MONONUCLEOSIS IN CHILDREN

Kolesnik Ya., Zharkova T., Rzhevskaya O.,
Kvaratskheliya T., Sorokina O.

Kharkiv National Medical University, Department of
Children’s Infectious Diseases; V.N. Karasin Kharkov Na-
tional University, Department of Pediatrics No2; Depart-
ment of Clinical Immunology and Allergy, Ukraine

The article presents the results of our own studies
to determine the criteria for the adverse variants of the
course of infectious mononucleosis (IM) in children. The
study was conducted in the regional children’s infectious
clinical hospital in Kharkov. 161 children aged three to
fifteen years were under observation with diagnosis of
infectious moninucleosis. Out of 161 ill children, 140
(86.9%) had moderate severity of disease, and 21 (13.1%)
had severe forms. All children were prescribed standard
clinical and laboratory-instrumental examinations. The
diagnosis of IM was verified by PCR (detection of VEB
DNA in the blood) and ELISA (anti-VEB Ig M and Ig G).
In 140 children (86.9%) IM proceeded sharply, smoothly
(the first group), in 21 (13.1%) - unfavorably (wave and /
or prolonged course) - the second group. The groups were
comparable according to age, the severity of the disease
and other parameters. All children received therapy ac-
cording to approved protocols (Order of the Ministry of
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Health of Ukraine No. 354 0f 09.07.2004). Immune status
of children was assessed by determining the relative con-
tents of CD3 +, CD4 +, CD8 +, CD16 +, CD19 + blood
cells with appropriate monoclonal antibodies, serum IgA,
IgM, IgG concentration by Mancini and interleukin (IL)
-1B cytokine response and - 4, tumor necrosis factor (TNF
a) is a solid-phase enzyme-linked immunosorbent assay.
Based on the results of observations, it was established
that the prognostically unfavorable criteria of IM at the
stages of manifestation of disease include: generalized
lymphadenopathy involving 5-6 groups of lymph nodes
and a significant increasing of them, purulent tonsillitis,
marked increasing of size of liver and spleen on the back-
ground of anemia, thrombocytopenia, neutropenia and the
absence of atypical mononuclears in the complete blood
count. There is a depression of the cellular link and an
increase in the humoral mechanisms of immune responses
in case of development of adverse course of IM.

Keywords: children, infectious mononucleosis, clini-
cal symptoms, immunity, prognosis

PE3IOME

KINMHUKO-UMMYHOJIOT'HMYECKHUE KPHUTE-
PUN HEBJAI'OIMPUATHOI'O TEYEHUA HWH-
®EKIIMOHHOI'O MOHOHYKJIEO3A Y TETEN

Kosaecnuk 51.B., Kapkosa T.C., P:keBckas O.A.,
Ksapanxeaus T.M., Copoxkuna O.I.

Xapvko6ckull HAYUOHATLHBIL MEOUYUHCKUL YHUBEPCU-
mem, Kagheopa OemcKux UH@EeKYUOHHLIX 3a00Ne8aHULL;
Xapvrosckuii nayuonanvhwlil ynusepcumem um. B.H. Kapa-
3una, kagpeopa neouampuu No2; kagpeopa obweii u KiuHu-
YecKoll UMMYHOLO2UU U ariepeul, Ykpauna

B crarbe npuBeneHbl pe3ynbTaThl UCCIEAOBaHUM MO
OMPE/ICIICHUIO KPUTEPUEB HEOIArompHUATHBIX BapUAHTOB
TeueHHsI HUHPEKIIMOHHOT0 MOHOHYKIe03a (M) y nmeTeit.
HccnenoBanue nposeneHo Ha 0aze 007acTHOM NETCKOM
UHQPEKIUOHHON KIMHUYCCKOM OONBHHIBI T. XapbhKOB.
[Ton HaOrOMCHUEM HaXOMWIUCh AeTd (n=161) B Bo3pac-
te 3-15 net, 6onbubie UM. U3 Hux y 140 (86,9%) 3a60-
JIeBaHME MPOTEKaNIo B cpenHeTsmkenont, y 21 (13,1%) - B
TspKenol opme. Beem geTsiM mpoBoAMIIOCh CTaHaapTHOE
KJIMHUYECKOS W JIa00paTOPHO-MHCTPYMEHTAIbHOE 00-
cienoanue. Jlnarnoz UM BepuduimpoBasicst Mmetoramu
[P (BeraBnenue JJTHK BOB B kposn) u UDA (antu-BOb
IgM u IgG). V 140 (86,9%) neteit UM mpoTekan octpo,
miaako (mepsast rpynmna), y 21 (13,1%) — nebnaronpusit-
HO (BOJIHOOOpa3HOE W/MJIM 3aTSHKHOE TEUSHHE) - BTopas
rpynma. [pymnrisl ObIIM CONOCTaBUMBI 110 BO3PACTY, TsXkKe-
cTH 3a0oJyieBaHMs U APYTUM mapamerpaM. Bce neru mo-
JIy4aJii Teparuio, COrTacHO YTBEPKACHHBIM MPOTOKOJIAM
(ITpukaz MO3 Ykpaunst Ne354 ot 09.07.2004r.). UmmyH-
HbII cTaryc JeTed OLEHMUBAJICS IO pe3ylibTaTaM oIpe-
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JIeJIeHUsT OTHOCUTENbHOTO conepkanus CD3+, CD4+,
CD8+, CD16+, CD19+ k1eTok KpoBH C IOMOIIBIO COOT-
BETCTBYIOIINX MOHOKJIOHAJIbHBIX aHTHTEN, KOHICHTPAIUH
ceiBopoTouHbx IgA, IgM, IgG mo meromy MaH4uuHM U 110-
Ka3aTesisiM IIMTOKWHOBOTO OTBeTa — MHTepiekuHOB (IL)-1[,
u -4, bakrop Hekposa omyxoiu (PHO-a) — TBepaodasHbIit
umMmyHo(hepMeHTHbIH MeTon. [1o pe3ysbraram HaOIrOICHUI
YCTaHOBJIEHO, YTO K TPOTHOCTHYECKU HEOIaronpUsiTHBIM
kputepussiMm UM Ha sranax manudecranuu 3a0oneBaHuUs
OTHOCSITCSI: TEHEepalu30BaHHas JMMdajeHonaTusi ¢ BO-
BJICUCHHEM B MpoliecC 5-6 rpyrmm JUM(aTHUeCKUX Yy37I0B
CO 3HAYUTENILHBIM UX YBEJIMYEHHEM, THOMHBII TOH3UJUIMT,
BBIPKEHHOE YBEIMYEHHE PAa3MEPOB TEUCHU U CENIC3eHKU
Ha ()OHEe aHeMHH, TPOMOOIIUTOIICHHS, HEUTPOIICHHUS U OT-
CYTCTBHE aTMIIMYHBIX MOHOHYKJIEapOB B remorpamme. [Ipu
pasBuTHN HeOnaronpusTHoro Teuenus UM ormeuaercs yr-
HETeHHE KJICTOYHOTO 3BEHA U YCHJICHHE T'YMOPAIBHBIX Me-
XaHU3MOB HIMMYHHOT'O OTBETA.

0gboydyg

06g39]30900 dmbmbygzagmboli s 3gmoaliso-
dgrom  dodpobstgmdol  3eobo y@-0dygbmenmyo-
M0 3G gMogdgdo dsgdggddo

0. 3@ glbogo, @. Jo®3mgs, M. @gg3lgos,
- 33o0o3bgmos, m. Leydemgobs

bodgmgols gOmgbyamo Lodgooiobm boggdlodg-
B0, d53dgms 06939J(3090 O3 GESMS  Jom @,
93050bs; ba®gmgol g.3o@obobols Lob. gOmgbyeno
460390L0G 90, 39005B@00l N2 jomgds, bogs-
0 > Jmobogyg®o 0dgbmenmyools ©s segdaools
JOMOEA, 93A50bs

bAo@dosdo  dm@obognos  ggemggol  dgogegoo
453939%do  0bggdzoy®do  dmbmbygmmgmbols  dod-

©00b5@gmdol  sMs3gmoelsodgom  goMmosb@Ggdols
300 9Mm073g00L  2oblabemgdol dglsbgd. 3genggs ho-
BoMEs bodgmgol bomanm dsgdgms 0653gdioyg®o
38006039900 Losgsdymaml dobaby. ws3zgomggdols
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137



3oMd9BMgdol dobgogom. gggems dogdgl hoy@om-
s Jglodsdolo 3OmFmgm@on  ©sdG0(3go e 0
33990bs@mds (93650601 xobdBmgemdol o330l
30bold@ols 3dsbgos Ne 354, 09.07.2004). ds53dg9d00
0d9bygdo LEs@ylbo dggobos CD3+, CD4+, CD8+,
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SQIIMT'EHETUYECKAS PETVJIALIUSA PASBBUTHUSA
XPOMA®POUHHBIX KJIETOK HAJIITOYEYHUKOB (OB30P)

100epuuxun C.C., 'SIrnosa H.B., 2I{lomaproBa JI.A., ’Topoex B.D., *‘UBanosa M.IO.

IDedepanvroe 2ocyoapcmeennoe 6100xcemnoe nayunoe yupexcoenue « HUH mopgponoeuu uenosexar, Mocksa,
2Dedepanvroe 20cyoapcmeenHoe agmoHOMHOEe 06PA308aMeENbHOE YUPelCOCHUE
«Iepsuvlit mockosckuil 2ocydapcmeenviii meouyunckuil yhusepcumem um. M.M. Ceuenosa», Mockea, Poccusi

TpaHCKpUNIIMOHHASA U TOCTTPAHCKPHUIILIMOHHAS Pery-
TS SMOPHOHAIBHOTO M TOCTAMOPHOHATIBHOTO THCTO-
TCHE30B — aKTUBHO pa3BUBAIOIIEECs HAIlpaBIeHHE OHO-
soruu pa3BuTHs. [lomydeHHbIe naHHBIE B 3TOH obmacTu
HE TOJBKO PACHIMPHIIN UMEIOIINECs 3HAHUS, HO 3a4acTyI0
CYIIIECTBEHHO M3MEHWIN MPECTaBIeHNEe 0 MOpdoreHese
HEKOTOpbIX opraHoB [1, 28, 47]. HaamoueuyHuku cocrto-
AT U3 JIByX TMCTOTCHETHYECKU Pa3sHOPOIHBIX CTPYKTYp —
KOPKOBOTO M MO3TOBOTO BEIIECTBA. YHHUKAJIBHOCTH CTPO-
eHUs U (PYHKIIMH MO3TOBOTO BEIIECTBA MPUOOPETAIOTCS B
pe3ynbTare peaau3annu CI0KHON MPOTrpaMMbl pa3BUTHS,
00yCIIOBIEHHONH MHUKPOOKPYXEHHEM (OPMHUPYIOIIETOCs
KOpPKOBOTO BemiecTBa. [ToMuMO 3TOro B MpONUIOM Beke
B HAy4yHOW JHTEpaType HEOAHOKPATHO OIHUCHIBAINCH
KJIETKH Ha I'paHHUIe KOPKOBOTO M MO3TOBOTO BEIICCTBA,
MOPQOJIOrHYECKH JIEMOHCTPUPYIOIIUE YEPThl KOPTHUKO-
CTepOUUTOB M XpoMapPHUHHBIX KICTOK. Takum obpazom,
BO3HHUKAET BOMPOC O TUIACTHYHOCTH B PeajM3aluy TeHe-
TUYECKOM TPOTpaMMbI Pa3BUTHS MO3TOBOTO BEIIECTBA,
YTO BO3MOYKHO JOCTHUTAeTCs TPAHCKPUIIIMOHHOHN U MOCT-
TPAHCKPUIIIMOHHOMN PETyNsAIuel THCToreHe3a u Tpedyer
JaJIbHENIITUX MCCIICIOBAHUMN.

HanamoueuHnky pa3BUBaIOTCA U3 IBYX PA3ITUYHBIX dM-
OpHOHAJIbHBIX 3a9aTKoB. KOpKoBOE BEIIECTBO pa3BUBACT-
€5 M3 BUCIIEPAIBHOTO JINCTKA CTNIAHXHOTOMA ME30JCPMBI,
TOr7la KaK MO3TOBOE TPOUCXOAMT M3 KJIETOK HEPBHOTO
rpeb6us [29]. HanmoyeyHnky MOSABIAIOTCS B BUJIE aPEHO-
roHanHoro 3ayatrka (AI'3) na 28-30-b1e cyTku GepemeH-
HOCTH y 4enoBeka (9-if 1eHb 3MOPHUOHATBHOTO PAa3BUTHUSL
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y MBIIIEH) ¥ XapaKTepU3yIOTCs SKCIPECCHEN CTEPOHI0-
rernoro ¢axropa 1 (SF1) [31]. Kax mapusrii opran AI'3
BIICPBEIC MOSBISACTCSA B BUAC YTOJIICHHUS IETOMHYECKOTO
SMUTEHSI MEKAY YPOTCHUTAIBHBIM IPeOHEM U 10pCab-
HOM Opbpkeikon. Kaxapiii AI'3 comepKUT CMEIIaHHYIo
MOMYJISIINIO0 KJIETOK aJpEHOKOPTHUKAIBHOTO U TOHAIHBIX
MPOTEHUTOPHBIX KJIETOK. SF1-monoKnuTenpHbIe KICTKU
AI'3, 3aTeM 0TCIaMBAIOTCS OT MUTEIUS U BHEAPAIOTCS B
Me3eHXuMy Me3ozepmbl [65]. Tloce paccianBanust 601b-
IIMHCTBO KJIeTOK AI'3 MUTPUPYIOT TopcosiaTepaabHO s
o0pa3oBaHMs MEPBUYHBIX TOHAJ. CyOmomymsinus KIeTOK
AT'3, xoTopsie dKcTpeccupytoT 6osiee BBICOKHE YPOBHH
SF1, Murpupyer nOpcoMeauanbHO s (GOPMUPOBAHUS
MEPBUYHBIX HAIIOYEYHHUKOB, TaK Ha3bIBAEMOH HaAIOUYey-
HUKOBOH (peranbHOM 30HEL. Ha 48-0i1 n1eHp sMOpHOHAIB-
HOrO pa3BuTus y uenoBeka (11,5-13,5 mens y wmbleit)
KJICTKH HEpBHOTO T'PeOHS MHUTPHUPYIOT B Pa3BHUBAIOIIY-
10Csl peTanbHyIO 30HY [54]. DTH KJIETKH COXPAHSIOTCS B
BUJIC OTJICIIBHBIX OCTPOBKOB, Pa30pOCAHHBIX MO BCEMY
SMOPHOHAIIEHOMY HAJIIOYEYHUKY BIUIOTH 0 POXKICHHUSA,
M, B KOHEYHOM CYETe, CIUBAIOTCA M IU(p(DEpeHIHPYIOT-
Csl B NPOAYLMPYIONIME KaTeXOJaMHUHbI XpoMa(duHHbBIC
knetku [17]. Jlanee HaAMOUEUHUK HAYMHAET OTICNIATHCS
OT OKpY’KaroIeil Me3eHXUMBI M WHKAICyIupyeTcs ¢ 00-
pa3oBaHUEM BOJOKHHCTOTO CJIOS HAJ Pa3BHBAIOLIMMHUCS
KOPTUKAJIbHBIMHU KJIETKaMH. JTOT MPOIECC B OCHOBHOM
3aBepIaeTcs K 52-My JHIO BHYTPHYTPOOHOTO Pa3BUTHSA
y genoBeka (Ha 14,5 cytku y Mbrmeit) [12]. Axpenokop-
THKaJIbHbIE U XpoMad(PHUHHBIE KIETKH TECHO CBS3aHBI B
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NepUHoJax SMOPHOHAIBHOTO M IOCTHATAIBLHOTO pas-
BUTHSL. [TTIOKOKOPTUKOUIBI HAIOYEYHUKOB UTPAIOT 3HAa-
YUMYIO pOJIb B IMPOAYKLUUH TOPMOHOB XpoMmaddUHHBIX
KJIETOK, PETYIUpYsl SKCIpeccuro (eHmIITaHoIaMuH-N-
metmitpancdepassl (PNMT), uro npuBOANT K TOMY, 4TO
aJipeHAJINH, a He HOPAJAPEHAINH SBISIETCS JOMHHUPYIO-
MM KaTe€X0JaMHHOM MO3TOBOTO BEIIECTBA HAIMOYEUHU-
KOB B mocTHarainbHOM Tiepuose [21]. Tlocne unkancymu-
pOBaHMsI KOPKOBOE BEILECTBO HAJIIOYEYHUKOB SMOpHOHA
ObicTpo pacumpsiercsi. HaamodeuHuk muioga dyenoBeka
ABJISICTCA OHUM M3 KPYTHEHIINX OPTaHOB Ha 3TOM CPOKE
(0,2% ot obuieii Macchl Tesia U TOYTH Pa3MEPOM C I10Y-
Ky), npudeM 80% jKese3bl COCTOUT U3 KIETOK (heTalibHOM
30HHI [43].

Knerkn HepBHOTO TpeOHs, MUTPHPYs MO pa3BHBaIO-
meMycs 3MOpPUOHY, TeHEpUPYIOT IUPOKUIl CHEeKTp pas-
JIMYHBIX KIJIETOYHBIX TOMYJSLUI, B TOM 4HciIe xpomad-
(UHHBIE KJIETKM MO3rOBOTO BEILIECTBA HAJIOYEYHHKOB
u maparanruu [19]. Ilaparanrmmm cocTosT U3 Karexo-
JIAMUHCOJEPIKAIIUX HEHUPOIHIOKPUHHBIX KiIeToK. He-
KOTOpBIE TMaparaHrIuM SIBISIOTCS XEMOpELENTOpaMu U
CBSI3aHBI C BETBSIMH OJIY)JIQIOIIETO U SI3BIKOIIOTOYHOTO
HEpBOB TOJIOBBI M mIed. OcTanbHble MaparaHriiy BbI-
HOJIHSIIOT SHAOKPUHHBIC (YHKIMU W TECHO B3aMMOJICH-
CTBYIOT C BEr€TaTUBHOW HEPBHOM CUCTEMOM, CEKPETUPYS
KaTE€XOJIAMMHBI IS MOJAEPKKHA TOMEOCTa3a B YCIOBUAX
ctpecca [42]. Ouu GOpMHUPYIOT BHEHAIMOYCIYHUKOBHIC
(3xcTpaanpeHanbHbie) xpoMadhUHHBIC KICTKH. BHe-
Ha/INOYCYHUKOBbIE XpoMaPpHUHHBIC KICTKHU IMOSBISIOTCS
B KJIacTepax OT YPOBHS BEPXHEro HIEHHOTO TaHIIHs 10
Taza, 4acTO B aCCOIMALMU C CHUMIIATHYECKUMH TaHIIH-
MU, OPIOIIHOM aOpTON M ypOTreHMTAIbHBIMHU OpraHaMu
[60]. BHeHaamoueuHUKOBBIE (IKCTpaagpeHaIbHbIE) Xpo-
MadUHHBIE KIETKH B OTIIMYUE OT HAJIIOYCYHUKOBBIX B
OCHOBHOM HoOpajapeHepruueckue [5,60]. Cuutaercs, uTo
OHH SIBJIAIOTCS Ba’KHBIM MCTOYHHKOM KaTE€XOJAMHUHOB BO
Bpems pazButus mioaa [86,87,98]. Opran Llykkepkauis
SIBJISIETCSI CAMbIM OOJIBIIUM KJIACTEPOM BHEHA IIOYEYHH-
KOBBIX (3KCTpaaJpeHalbHbIX) XpoMa(GOUHHBIX KIETOK H
HAXOAUTCS BOJIM3M HAAMOYEYHUKOB, BOKPYT 3apOiKJaro-
mieiicst HIKHel Opbpkeeunoi aprepun [60,82]. O ncue-
3aeT B MOCTHATAIILHOM TIEpHOJIE.

Pannee pa3BuTHE KIETOK HEPBHOTO TPEOHS

HepBHblil rpedeHp — yHUKaJIbHas NOMYJSIMS Kile-
TOK TO3BOHOYHBIX, KOTOPas 9acTO HA3bIBACTCS «4ETBEp-
TBIM 3apOJIBIIIEBBIM JHCTKOMY», TaK Kak OHa oOpasyercs
BMECTE C JIPyTHMH 3apOJBIIIEBEIMU JTUCTKAMHU U BHOCUT
BKJIa]] B (QOpPMHpPOBaHUE PAa3HOOOPA3HBIX TUIIOB KJIETOK H
TKaHel [66]. KneTkn HepBHOTO rpeOHs MPEeCTaBIISAIOT CO-
0011 TIepexoIHYIO MOMYJISLUI0 SMOPHOHAIBHBIX TIPEIIiie-
CTBEHHHUKOB, KOTOpasi BOSHUKAET U3 IOPCANBHOTO OTeNa
HEpBHOIl TPYOKM Ha paHHEM dTane pa3BuTus. MHIyKIus
HEPBHOTO I'peOHSI HAYNHACTCSI C B3aUMOJICHCTBUS MEXKILY
SMUICPMAIBHOM SKTOICPMO 1 HEPBHOU TPYOKOii ¢ 00pa-
30BaHMEM TPAHHUIIBI MEKIY HUMU. BriocnencTsum kineTku
HEpPBHOTO I'peOHsI (OPMUPYIOTCS B TIOTPaHUYHBIX 00Ja-
CTSIX, KOTOPBIC TOJHUMAIOTCS B BUJIE CKJIAJI0K U, B KOHEU-
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HOM CueTe, CXOISTCS, 00pasys IOpPCaJbHYIO CPETHIOI0
JIMHUIO HEPBHOW TPYOKH. DTH KIETKH MUTPHPYIOT MO TIe-
pudepun no crepeoTHNHBIM TyTIM. Bo Bpemst u mocie
MUTpaMy KJIeTKH TuddepeHInpyercs B 0O4eHb HMPOKUt
JIMana3oH Npou3BOAHBIX. Takum 00pa3oM, CyHIeCTBYIOT
JIBE KIIIOYEBBIE OCOOCHHOCTH KJIETOK HEPBHOIO IpeOHs
— CIIOCOOHOCTH K MUTPAIIMK M MYJIBTUIIOTEHTHOCTS [ 16].
Pa3Butne xpomadGUHHBIX KIETOK HAAIOYEIHHKOB
XpoMadGuHHBIE KISTKM HAAMNOYEYHUKOB BHavaje
MOSIBIISIIOTCS.  CPEIM  THPO3WHTUIPOKCHIIAa3a-3KCIIPECCH-
PYIOIIUX KJIETOK, y KOTOPBIX IOAABISAETCS JKCIIPECCUS
HEMPOHHBIX MapKepOB M COXPAHSETCS IKCIPECCUs Ka-
TexoidaMuHepruueckux [84]. Y Mblmell aHaToMUYecKas
cerperanysi pa3BHBAIOIIUXCS XpOMa((OUHHBIX KIETOK
MPOUCXOIUT MyTEM JUBPEPEHIIMPOBKU MTPEeBepTEOpalIb-
HBIX CHUMIIaTHYECKUX HEeHpoOIacToB, Korga XxpomaduH-
HbIE KJIETKH MUTPHPYIOT B IIONEPEYHOM HAIpPaBICHUH,
CIIMBAsCh B LIEHTPE C KJIETKAMHU KOPbI HAANOYCUHUKOB,
o0pasyst TeM caMbIM Mo3roBoe BemiecTBo [38,45]. Tonb-
KO Ha 14-blif 1IeHb SMOPHOHAIILHOTO Pa3BUTHUS y MBIILEH
cyononyisius xpoMadGUHHBIX KJICTOK HAUuHMHAET 3KC-
npeccupoBarb PNMT [13, 56]. Jlonroe Bpemsi cuuTta-
JI0Ch, 4TO XpomadGUHHBIC KICTKH W CHMIATHYCCKHE
HeMpoOIacTbl UMEIH OOLIYIO KIIETKY-IIPEANIeCTBEHHHUILY
— CHUMIAToaIpeHANIOBYIO KIeTKy [53]. DTo mpeamnonoxe-
HHE OCHOBAHO Ha CMOCOOHOCTH XpoMad(UHHBIX KIETOK
in vivo u in vitro nproOperars HeWpononoOHbIi (heHo-
THUII NIPH CTUMYJISALIUH (PakTOpoM pocTa HEpBOB (nerve
growth factor, NGF) [7,17]. OT™MeueHo Takxke, 4TO He-
BO3MOXXHO OTJIMYHUTH XpoMaddUHHBIC KIETKH U CHUMIIa-
THYeCKUe HelpoOmacTel Ha 11,5 neHb SMOpPHOHAIBHOTO
Pa3BUTHSL y MBIILIEH JOCTYITHBIMH METO/IaMH, TaK Kak OHU
OKCIIPECCUPYIOT OJIMHAKOBBIM HA0Op IMOBEPXHOCTHBIX
anTureHoB [8]. OnHako, HeaBHUE HCCIETOBAHUS MOKa-
3aJIH, YTO OOJBIIMHCTBO XpOMap(PUHHBIX KIETOK UMEIOT
JIpyroe MPOMCXOMKIACHUE Y BO3HUKAIOT M3 MPEALIeCTBeH-
HHUKOB IIIBAHHOBCKHUX KJIETOK [26], KOTOpBIC TaKXKe SBIIS-
F0TCS TIPOU3BOIHBIMU KJIETOK HEpPBHOTO rpedHs (puc. 1).
[TpeniiecTBEHHUKH IIBAHHOBCKUX KIIETOK JIAIOT Hayallo
HIMPOKOMY JIMAINa30Hy JPYTUX BHIOB KIETOK, TAKUX Kak
SHJIOHEHpalbHbIe (GHOPOOIACTh! B MEepUpepHUECKUX He-
pBax [44], menaHouTsI [4], mapacuMnaTudyeckue Heipo-
HBI YEpEeTHBIX, TA30BBIX U CcepedHbIX ranrmes [20,23],
onoHTOOMacThI [49] n Helipons! KumeyHnka [89].
DakTopbl TPAHCKPUIIIMK U HEHPOIHJIOKPUHHAS AU(-
(dhepeHIUpoBKa
PazButne xpoma(hUHHBIX KIETOK M CUMIIATHYECKUX
HEMPOHOB 3aBUCHUT OT MUKPOOKPYKEHHsI U BHEITHUX CHT-
HAJIOB, MOCTYMAIOIIUX B mporecce auddepeHIIupoBKy.
I'1OKOKOPTUKOUABL, JIOKAJIBHO CUHTE3UPYEMBbIE KOPOU
HAJINOYEYHHUKOB, XOPOIIO M3BECTHBI KaK PEryJsTOpPbI
OIpE/ICTICHHBIX acreKkToB auddepeHInpoBKH Xpomad-
(DUHHBIX KJIETOK. Y MIICKOMHUTAIOIIUX OHU HEOOXOTUMBI
JUIsl MHAYKIMN aJpeHepruuecKkoro ()eHOTHIa, MOCKOIb-
Ky skcrpeccuss PNMT 3aBuUCHT OT NIFOKOKOPTHKOWIOB.
Kpome TOro, mIOKOKOPTHKOWABI TpeOYIOTCS JUIS JKC-
MPECCUN HEHPOAHJOKPUHHOTO CEKPETOPHOTo Oeska Xpo-
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MorpanuHa A [25]. V3yueHue pa3BUTHs NPOT€HUTOPHBIX
KJIETOK HAJIOYEYHHKOB M CHUMIIATHYECKHUX TaHTIMEB in
Vitro mokazajim, 4T0 IITIOKOKOPTHUKOMbI IOJABIISIIOT pas-
BUTHE HEHPOHAJIBHOTO (PEHOTHIA, B YACTHOCTH NPEIIST-
CTBYIOT MOSIBIICHHIO OTPOCTKOB y CHMIIaTOA[PEHAIOBBIX
KJIETOK-TIpelecTBeHHUKOB [61]. OnHako, nanbHeime
WCCJIC/IOBAaHUSI YCTAHOBHMIIM, YTO y MBbIIIECH, HOKAyTHPO-
BaHHBIX 110 TEHY PELENTOPOB NIIOKOKOPTUKOMUIOB, KIIETKH
MO3TOBOTO BEIECTBA HA/AMOYCUHHKOB UMEIH TUIHYHOE
CTPOGHHUE U IKCIPECCHPOBAIM MapKepbl XpoMadUHHBIX
KIeTok [25]. OTCyTCTBUE CUTHAIMHTA TITFOKOKOPTUKOHMIIOB
HE U3MEHSUIO Pa3BUTHE KIIETOK, HO MOABIISIIO AKCIIPECCHIO
PNMT, BcnencTBre 4ero KIETKU CTaHOBUIIMCH HOPaIpeHep-
ruyeckumMu [90]. Bonblioe 3HayeHne B MOHUMAaHHU POJIH
KOPKOBOT'O BEIIECTBA B Pa3BUTHU XpOMaP(OUHHBIX KIETOK
MMEIOT Pe3yJIbTaThl IKCIIEPUMEHTOB ¢ allalueil KOpKoBOro
BEIIECTBA, MOKA3aBIIHE, YTO OTCYTCTBUE KaK ITFOKOKOPTH-
KOMJIOB, TaK M JIPYTHX (paKTOPOB, CHHTE3UPYEMBIX KOPTH-
KOCTEpOIIMTAMH, CYIIECTBEHHO HE BIMSICT HU HA MUTPALIUIO
MPE/IIIECTBEHHNKOB XpoMa(UHHBIX KIIETOK, HU Ha pas-
BUTHE MX crieupuyeckoro dpeHorumna [30,56]. CurnanuHr
DIIIOKOKOPTUKOUJIOB MI'PAET OIpPEJIETICHHYIO POJib B ITOAEP-
YKaHUH MOMYJISMH XpoMa(dUHHBIX KJIETOK B TOCTHATAb-
HOM IepHosie OHTOreHe3a. [loka3aHo, YTO Jenenus reHoB
PELENTOPOB [IIOKOPTHKOMIAHBIX TOPMOHOB IPUBOAUT K
arnonTo3y XpoMap(UHHBIX KJICTOK HAIIIOYCUHUKOB U YCKO-
psiet rudernb xpoMadGUHHBIX KJICTOK BHCHAIIIOUCIHUKOBOM
JIOKAJIN3aLMH, a BBEJICHHE MPENapaToB NIFOKOKOPTUKOIHBIX
TOPMOHOB 3aMeUISIeT THOENIb BHEHAIIOYSYHHKOBBIX XPO-
MaPUHHBIX KIETOK [69].

XpomadduHHBIC KICTKH, KaK APYTHE BHIbI JHIO-
KPHHHBIX KIJIETOK, Pa3BHBAIOTCS B HEMOCPEICTBEHHOI
0IM30CTH OT CIENMAIN3UPOBAHHON XOPOIIO pPa3BUTOM
CeTH KallWLISIPOB, HEOOXOIUMOM ISl BBIOpOCA POy~
pyembix TopmoHOB [67]. [Tokazano, uTo KJIETKH (HEeoxpo-
MouuToMsl Kpbickl PC12 monsepratorcst xpomMappuHHO-
moJI00HOH Tu(GepeHIPOBKE, KOTA KYJIBTUBUPYIOTCS C
9H/IOTEIMATIBHBIMY KJIETKAMU HaAmo4eqHuKoB [62]. Kpo-
Me Toro, y Xenopus laevis cocyaucrast ceTh obecreun-
BaeT WH/YKTUBHBIC CHUTHAJBI, HEOOXOAMMBIC IJsl pas-
BUTHSI DHJOKPUHHBIX KJIETOK TOJDKEIYTOYHOM IKEIe3bl
[52]. TlonoxuTenpHbIE CUTHANBI, KOTOPbIE MHIYLUPYIOT
SHJIOKPHHHBIN (DEHOTHUIT CHMITATOaJPEHAJIOBBIX KIIETOK,
MOTYT OBITh MICHTH(UIMPOBAHBI C MOMOIIBIO JETab-
HBIX HCClenoBanuii skcnpeccun renos. DIk1, uien ce-
MelicTBa anuaepmanbHoro ¢akropa pocta (EGF) u Notch
nuran [51], MHUPOKO MPEACTaBICH Ha pAaHHUX CTATUSIX
Pa3BUTHUS MJIICKOITUTAIOIINX, OJTHAKO €ro AKCIIPECCHs CTa-
HOBMTCS OTPaHMYCHHON Ha MO3AHUX cTanusax [24]. MPHK
dlk1 skcrmpeccupyeTcsi B CHMIATOAPEHAIOBBIX KIETKAaX
cpasy Iocje WX 3acelieHHs] B JOPCAbHYIO aopTy U Obl-
CTPO TIOJIABIISIETCS B TIPE/IIIECTBEHHUKAX CUMIIATHYECKUX
HEHPOHOB, OJJHAKO COXPAHSIETCSl y MpPEALIeCTBEHHUKOB
xpomaddunHbIx Kietok [41]. XoTs MHOTHE TOnBI Tpe-
nonaranock, yro dlkl urpaer ponp B auddepeHunanmm
xpoMaHUHHBIX KICTOK, HO 3TUM JaHHBIM IO CEi JCHb
HET AKCIEPUMEHTAIBHOTO TTOATBEPIKICHHSI.
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Pannee pasButne xpoMadGUHHBIX KJIETOK M CHUMIIa-
THYECKUX HEWPOHOB, KOTOPhIE UMEIOT OOIIYI0 TpaHcpe-
T'YISITOPHYIO CeTh, 3aBUCHT OT crielu(uiecknx GpakropoB
TpaHCKpHMuu, Bkiouas Phox2b [39, 72], Ascll [33,
37], Insm1 [93], Hand2 [32, 64], Gata2/3 [63, 88], AP-23
(activating protein 23) [81] u Islet-1 [40] (puc. 1). 3a wuc-
kiroueHrneM AP-23, koTopblit 0OHapyXHUBaeTCsl IPH MU-
rpalnyy KIeTOK HEPBHOTO IPeOHsI, IKCIIPECCHS ITHX TCHOB
MHHUIUHPYETCS BCKOPE MOCIIE TOr0, KaK KJIETKH arperupy-
I0TCS B IOPCAJIBHOW a0pTe B OTBET Ha JIOKAJIbHbIH CUIHAI
BMP-2/4/7 (xoctHble MOpdorenernyeckue Oenku, bone
morphogenetic protein) [36,79].

HepBHeIi rpeGete

‘ Murpayua kneTok He peHoro rpebHa ‘

Sox10, FoxD3, AP-28,
Cxcrd, ErB2/3, Nrp1

I npemuecrseuum WBAHHOBCKOH KNeTKn |

Audpdeperyuposka
Ascll

ochammH-B-ri oKcHnaza Phox2b
pravmepm———— Fruap Soxl1
(BLICOKAR SKCNPECTNS) IR ety i B
hEHUNITAHONAMUHMETUATPaHCEepasa ie\P-zp

nsm1

Heiipochunament-M
Genok BepXHero
weiiHoro raHrnual0

HelipochunamenT-L
HefipoHaneHele Mapkeps!
(TPaHIUTOPHAA IKCNPECCHS)

MoecTTpaHckpUnyUoHHaR
perynauua mukpoPHK

cUHanToTarMuH |
CuHanTideckue Benkmn cuHanToTarmuH Vil
(HU3Kan sKcnpeccus) Snap25 L

Rab34

Puc. Tpanckpunyuonnas u nocmmpancKpunyuoHHas
peayisyus Oupheperyuposk XpomapouUHHbIX Kiemok
HAONOYEUHUKOB

Phox2b (Paired-like homeobox 2b), ¢akrop Tpamc-
KPHITIMMA TOMEOJOMEHA, KOTOPBIA CBSI3aH C pa3BUTHEM
HOpaJpeHepruyeckux (GpeHoTHnoB Kietok [72] u Bucue-
panbHBIX peduieKTopHbIX myTeid [15], Obul upeHTHU-
UPOBaH KakK IVIABHBII PETyJIsTOp Pa3BUTHS CHMIIATOA-
JPEHAJIOBBIX KJIETOK. B €ro oTcyrcTBHE pa3BHTHE Kak
xpoMa)(HUHHBIX KJICTOK, TaK M CHUMIIATHYCCKUX HEH-
POHOB MOJHOCTRIO Onokupyercst [39]. Bce ocrayibHbIe
KOMIIOHEHTbl CUMIIATOAIPEHAJIOBOM TPaHCKPUIILIMOHHOMN
CeTH MMEIOT Pa3IMYHbIe (YHKIMH, ONMPEACISIONINe pas-
BUTHE KJICTOK, BKIIIOYasi HOPAJPEHEPInIecKyto, HeHpOoH-
HYI0 U DHJOKPHHHYIO JH((PEPEHIUPOBKY, PETYISIHIO
npoiudepalii U KIETOYHYI0 TuOenb. XOTs mpesie-
CTBEHHHMKH XpOMa(pPHUHHBIX KIETOK W CHMIIATHYECKUX
HCHPOHOB MMCIOT, B OCHOBHOM, MJICHTUYHBIH HAOOp (ak-
TOPOB TPAHCKPHIIIMH B MPOIIECCE UX PAHHETO Pa3BUTHS,
HEKOTOpbIe M3 3TUX (DaKTOpOB 00JaJalOT PA3THYHBIM
YPOBHEM 3KCIPECCHU U X (DYHKIIMK MOTYT OBITh HE O/IU-
HAKOBBIMU JUISI ATUX THIIOB KJIETOK.

Tpanckpununonusiii ¢akrop Ascll (Achaete-scute
homolog 1) urpaer 3HaYUMYI POJIb B MPOIECCE HEHPO-
reHe3a Pa3InYHbIX KJICTOYHBIX HOMYJSINN IIEHTPAIbHON
u nepudepuueckoit HepBHOIt cucremsl [70,71]. On Tpan-
3UTOPHO SKCIPECCUPYETCSI B CUMITATHUECKUX HEHPOHAX U
xpomadhuHHBIX KiIeTKaX. Clienyer oTMeTUTbh, uTo Ascll
OoJiee T TENEHO SKCIPECCUPYETCS B IPEIIIECTBEHHUKAX
xpoMaHUHHBIX KJICTOK B CPABHCHHUH C MPE/IICCTBCHHM-
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KaMH CUMITaTHYE€CKUX HEHPOHOB, YTO MOXKET UMETh 3Ha-
YeHue Ul X TUPPEpeHIIMPOBKU B HEHPOIHIOKPHHHBIE
KJIeTKH. J[eCTBUTENbHO, OOIBIIMHCTBO SMOPHOHAIBHBIX
xpomadduHHbIX Ki1eTok Ascll-nedunuTHbIX MbIel xa-
PaKTEepU3YIOTCS TIOBBIIICHHBIMU YPOBHSIMH JKCIPECCHU
HECKOJIbKMX HEWPOHHBIX MapKepoB, BKIIFOYAsh HeWpogmIia-
MEHT 68, 1 OTCYTCTBHEM THUITUYHBIX CEKPETOPHBIX I'PaHyIl,
YTO CBUJIETEIBCTBYET O HAPYLICHUU HEHPOIHIOKPUHHOU
b depentmpoBkr [37]. Ascll Takke urpaer KIOYEBYIO
POJIb B Pa3BUTHHU Pa3IMYHBIX JPYTUX THUIIOB KJIETOK, TAKHX
KaK 3H/IOKPUHHbIE KJIETKH JIETKUX [68], C-KJIeTKH IUTOBUI-
HOI1 xkere3sl [46]. Asclla, romoror Ascll, HeoOxoauM st
TEPMHUHAJIBHOM JANP(EPSHIMPOBKH SHIOKPUHHBIX KIIETOK
runogusa [73].

Ascll wuMeeT BakHOE 3HAYCHUE JUISI SKCIPECCHH
Insml (Insulinoma-associated protein 1, zinc-finger
transcription factor), KOTOpBIi TakXe SBISICTCS YaCThHIO
CHUMIIATOQIPEHANIOBON TPaHCKPUIIIIMOHHON ceTn [93].
Insml siBisieTcsi 3HAYMMBIM PEryJISITOPOM LIEJIOT0 psija
SHJIOKPHHHBIX KJIETOK, BKJIOYas XpoMa(QuHHBIE KIeT-
ku [93], sHpoKpuHHBIE KieTKH runoduza [92], kieTku
OCTPOBKOB TO/KETYIOUHOM kene3bl [27], a Takxke Kap-
LIMHOMBI JIETKUX HEUPOIHIOKPUHHOTO MPOUCXOKICHUS
[14]. Tlomumo cBoe#l ponu B Pa3sBUTHH 3HIOKPHUHHBIX
KIeTOK, Insml Taxke HeoOxomum i panHed audde-
PEHLMPOBKHM HEKOTOPBIX TPYII HEWPOHOB, BKIIIOYAs
cUMIaTHYecKue HelpoHsl [93], ceHcopHBIE HEHPOHBI
cnuHaNbHOTO raHmms [18] u oOoHsTeNbHbIE HEHPOHBI
[80]. TIpu u3y4yeHnu norepu HyHKINOHATIBHON aKTHUBHO-
ctu Insml mokazaHo, YTO OH MI'paeT 3HAYMMYIO POJIb B
Pa3BUTUM CUMIIATHYECKUX HEHPOHOB M XxpomadHUHHBIX
kiaetok. JluddepeHiupoBka CUMIIATHUCCKAX HEHPOHOB
y Insml-geUIMUTHBIX MBIIEH TPOUCXOIUT MTPABUIIBHO,
XOTsL C OOJIBIION 3alepXKKOM, UX mposrdepaTuBHas aK-
TUBHOCTb CHWKeHa. Hanporus, Insm1-null myranus 3ua-
YHUTENIFHO BIIMSIET HA TEPMUHAIBHYIO AU HEpEeHIUPOBKY
xpomadduHHbIX Ki1eTok [93]. B uactHOCTH, ypOBEHB IKC-
npeccurt PNMT u xpomorpanuna A, KOTOpBIE SIBISIOTCS
MapKepaMu SHJIO0KPUHHOTO (peHOTHIIA, 3HAYUTEIILHO CHU-
JKEH, B TO BpeMsl KaK DKCIPECCHs HEHMPOHHOIO Mapkepa
HelipoduiaamenTa-L noeimiena [27].

LIM-roMeoioMeHHbI TPaHCKPUIIIMOHHBIH (akTop
Islet-1 stBsieTcst peryasitopom nudGepeHIMPOBKH Kile-
TOK OCTPOBKOB ITOJPKEITYJIOYHOMN KEJe3bl, HO TaKkXKe MpH-
HMMAaeT y4yacTue B Pa3BUTHH CUMIIATOAJPEHATIOBBIX Klle-
Tok [40], MOTOHEHPOHOB [55], CIMHANIBHBIX CEHCOPHBIX
HelpoHoB [85], HeliponoB cetuarku [22] u cepaua [11].
B cummnaroanpeHanoBeix KieTkax akcnpeccus Islet-1
HAYMHAETCsI BCKOpPE IOCJE 3aCECHUS] UMM JIOPCATIbHOM
AOPTHI M COXPAHSIETCS] B CUMIIATHYECKHUX MAHTIIUAX U XPO-
MaHUHHBIX KJIeTKaX HaJMOYEUYHHKOB, XOTS U Ha TOpas/io
Oosnee HU3KKX YpoBHsIX. [slet-1 He TpeOyeTcst i HaYasb-
HOM MPEpeHIIMPOBKY CHMITATOAAPEHANIOBBIX KJIETOK
U3 HEPBHOT'O I'PEOHsI, OTHAKO HEOOXOIUM JIJTs1 BEDKUBAHUS
NPEIIIECTBEHHUKOB CUMIIATHYECKUX HEHPOHOB M 9JKC-
npeccun Gata2[40].

[TomoOHBIM feiicTBHEM 00NaaaeT U TPaHCKPUIIIIMOH-
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HbII (akTop AP-2f, KOTOpBIi Takke HEOOXOIUM IS BbI-
JKMBaHUS CyOTOMYISIIIMKA CUMIIATUYECKUX HeHpoHOB [81].
On TpelyeTcs Ui SHAOKPUHHON Au(DPEpEeHIUPOBKH 1
co3peBaHus XpoMaPUHHBIX KIETOK, BKIFOYAsl TPaBUIIb-
HOe o0pa3zoBaHue XpoMapGUHHBIX BE3UKYJ U PEryIupo-
BaHHe ypoBHeH 3xcripeccun PNMT [34].

Kpome Toro, pa3BuTHe CUMIIaTOaAPECHAIOBBIX KIETOK
peryiupyeTcst pasiMuHbIME (aKTOPaMHU TPAHCKPHITIHU
Sox. B To Bpems kak sxcnpeccus Oenxa Sox10 u3 rpymmsl
SoxE nmpoucxoquT erie B MUTPUPYIONIHMX KJIETKaX HEPBHO-
ro rpeOHs U, MO CYIIECTBY, HEOOXOMMMA VISl MHULIHAIH
Pa3BUTHS, KAK CUMIIATHYECKHUX TaHIJIMEB, TAK 1 MO3TOBOTO
BEI[ECTBA HaAMO4YeuyHUKOB [78], nanimuposanue u3 SoxC
rpymsl OenmkoB Sox4 u Sox11 ciemyer 3a Phox2B [74].
Sox4 u Sox11 uaeHTUPUIMPOBAHBI KaK JIOMOJIHUTEIbHbBIC
3HAYMMBIE PETYJISITOPbl BEDKMBAEMOCTH M mpordeparyn
MPEIIECTBEHHUKOB CUMIIaTHYECKUX HEHpOoHOB [74]. Sox4
TaK)Ke y4acTByeT B Pa3BUTUH SHAOKPUHHBIX KJIETOK OCTPOB-
KOB TIOJKEITYIOUHOM kKere3bl [94].

Takum oOpazom, xpoMadGpUHHBIE KIETKA 1 CUMIIATH-
YecKre HEWPOHbI, HECMOTPSI Ha HKCIIPECCHIO aHAJIOTHY-
HOro Habopa (haKTOPOB TPAHCKPHIILIMH BO BPEMsI UX paH-
HEro pa3BHUTHS, 10-Pa3HOMY 3aBHUCAT OT 3TUX (PAKTOPOB.
Heo6xomumMo 0TMETHTh, 4TO HEKOTOPbBIC (PaKTOPBI TPAHC-
KPHIIIMH, KOTOPbIE B OCHOBHOM BIIMSIIOT Ha paHHEEe pas-
BUTHE MPE/ANICCTBEHHUKOB CHMIATHYECKUX HEWPOHOB,
Ba)KHBI [T TCPMHUHAIBHON TUPPEPSHIIUPOBKHA U CO3pe-
BaHMsI XpoMapPHUHHBIX KIETOK.

B Hammx wucciienoBaHHSX BIEPBbIE MOKa3aHO, YTO
MOCTHATAJIbHOE TOJ/IepXKaHue myna XpoMadOUHHBIX
KJIETOK Ha/IMOYEYHHKOB PETYIUPYETCsS TaKke M TpaHC-
kpuruoHHeiM (haktopom PRH/Hhex. PRH/Hhex siBisi-
eTcs CymnpeccopoM npoiudepanuy KIETOK U OJHUM H3
PETYISITOPOB pa3BUTHS POU3BOHBIX DHTOAEPMBI B IIpe-
HaTaJIBHOM U MOCTHATAJILHOM NIEpUO/iax OHTOreHe3a [58].
Panee cuutanoce, 4To HEeHpOHBI eprdeprIeckoil HepB-
HOM CHCTEMBI, B TOM YHCIIe B XpoMadHUHHBIE KIETKH, HE
skcrpeccupyror PRH/Hhex B mocTHaTalbHOM pa3sBUTHU
[83]. UccnenoBanne PRH/Hhex BbIsiBUIIO ero mpucyt-
CTBHE B siIpax XpoMadPHUHHBIX KJIETOK MO3TOBOTO Bellle-
CTBa HAJNIOYCYHUKOB KpBIC IMyOepTaTHOrO M MoCTIyOep-
TaTHOTO BO3PacTa, a TAK)Ke CHIDKEHUE NpoaudepaTuBHON
aKTUBHOCTH KJIETOK IIPH €T0 aKTUBaluu [2]. DTH aHHBIE
MO3BOJISIIOT Npennonoxuts, yto PRH/Hhex moxer yua-
CTBOBATh M B PETYJSIMU IMOPHUOHAIBLHOTO THCTOreHe3a
XxpoMa(PUHHBIX KIIETOK.

Onurenernyeckass poas MukpoPHK B mocrrpan-
CKPHUIIIMOHHON PEryIsIiu

B TeuyeHue mocnenHero AECSATHIETHS PONb IOCT-
TPAHCKPUIIIMOHHON peryisiuud B MOp(OreHeTHYeCKux
npoleccax B Pa3iIMYHbIX OpraHax MoJy4usia NpU3HAHUE
Hay4yHoro coobmecrsa. MukpoPHK (miRs) mpencras-
ns1r0T coboit Hebonbmme Hekonupytonme PHK, kotopsie
UTPArOT 3HAYUMYIO POJIb B OTKJIIOYEHUH I'eHOB [59]. BrI-
scHunoch, yto MUKpoPHK mnpuHMMaroT akTuBHOE yd4a-
CTHE B Pa3BUTHU PA3IMYHOTO THIA KIJIETOK, BKIIOYAs
MIPOU3BOHBIE KIETOK HepBHOTO rpedHs [35, 96]. Wntl-
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Cre-ornocpeioBaHHas yTpara (yHKIUH dHIOPUOOHYKIIE-
aspl gaiicep, (epMeHTa HEOOXOMUMOro Ui OHWOTeHe3a
MukpoPHK [10], mpuBomuT Kk cymiecTBeHHOH rubenu
MPE/INIECTBEHHUKOB CUMIIAaTHYECKUX HEHPOHOB, TOI/a
Kak ux aunddepeHnrpoBka ocraéresi He3aTpoHYTOH [35,
96]. B xpomadHuHHBIX KJIETKaX maicep-acPUIIMTHBIX
MBIIICH MOBBIIIEHA dKcIpeccus Helpoduinamenta-M wu,
CJIe/I0BaTeIbHO, OHU (PEHOTHITMYECKH HAIIOMUHAIOT HEW-
ponbl. C Apyroil CTOpOHBI, B CUMITATHUECKUX HEHpOHAX
HaOJIIO/IAeTCsl CHU)KEHHE OSKCIIPECCUM CHHANTHYECKOTO
Oenka M OHM, B CBOIO Ouepellb, HAIIOMHUHAIOT Xpomad-
¢duHHBIE KiIeTKH [84]. XOTS 3TH HAOIIOACHHS MTO3BOJISIOT
MIPE/INOIOKHUTh, YTO JIaiicep MOXKET MIparh CYIIECTBEH-
HYH poib B Iu(GEpEHIIMPOBKE CHMIIATOAIPCHATIOBBIX
JIMHUI, TEM HE MEHee, ero yTpara 3aMeTHO HE IPHUBO-
JUT K TIOJHOW KOHBEpCHM XpoMa(dUHHBIX KIETOK B
CUMITaTHYECKUe HelpoHbl W HaobopoT. Tem He MeHee,
Jaiicep-3aBUCUMBIA MexaHM3M ¢ ydactueM MUKpoPHK,
MO-BUJIUMOMY, HEOOXOIUM JUIsl Pa3iIM4YHbIX BapHaHTOB
9KCIIPECCHH T'eHOB XpoMa(UHHBIX KJIETOK M CHMIIATH-
YECKUX HEUPOHOB. THTEpECHO OTMETUTBH, YTO YHIOKPUH-
HBIM KJIETKaM OCTPOBKOB MOIKEITYIOUHOH KeJe3bl TaKkKe
TpebyeTcs Aaicep A MO/IaBICHHs SKCIIPECCUH HECKOJIb-
KHUX TAaHHEHPOHAJBHBIX TeHOB, BKItouas SCG10 (superior
cervical ganglion 10 protein), HeiipodunamenT-M u
Heiipodunament-L. [Ipeanonaraercs, 4T0 OCHOBHBIM Me-
XaHM3MOM SIBJISIETCSI BOBJIEUEHHE (pakTopa TPaHCKPHUITLIUH
RE1 (Silencing Transcription Factor, REST), xotopsrii
pernpeccupyeT HeHpOHAJIbHbIE T€Hbl B HEHEHPOHAJIbHBIX
KJIETKaX, SIBJISISICh, MHTHOMTOPOM HEHpOHHOH nuddepeH-
LIUPOBKM M OTPULATENILHBIM PEryJsITOPOM HelporeHesa
[48]. Hexotopsie MukpoPHK mo-pasHomy skcmpeccupy-
FOTCS1 B XpoMa((PUHHBIX KJICTKaX M CUMIIATHYCCKUX HEM-
ponax. K Hum, B wactHocTH oTHOCsSTCA MukpoPHK-124
n MukpoPHK-375 [84]. MukpoPHK-124 cneunduuecku
CBsI3aHa C HEHPOHAMHU M YETKO OOHApYKMBACTCS B CUMITa-
THYECKUX HEHPOHAX, HO OTCYTCTBYET B XpoMadOUHHBIX
kneTkax. [lokazano, uto mukpoPHK-124 urpaer pons B
Heliporenese [91,6], cmoco6Ha CTUMYIHPOBATh POCT HEM-
putoB [95] n Hanenena Ha PHK-cBsa3piBaronmii Gemnox
PTBP1 (polypyrimidine tract binding protein 1) rmo6ass-
HOTO perpeccopa ajJbTepHAaTHMBHOIO CIUIAiiCHHra B He-
HelipoHanbHbIX KieTkax [57] m SCP1 (small C-terminal
domain phosphatase 1), kotopsrii cBsizan ¢ REST [91].
VYposens skcnpeccun MukpoPHK-375 B xpomaddun-
HBIX KJIETKaX HaJMOYEYHUKOB JJOCTATOYHO BBICOK, HO €&
YPOBEHb rOpa3/io MEeHee BBIPaXKEH B CUMIIATHYECKUX HEl-
ponax u mosre [50, 77]. @ynkuus MukpoPHK-375 no-
CTaTOYHO XOPOIIO HM3yueHa B IMOKEIYJOYHOH dKelese,
B KOTOPOM OHa HEOOXOIMMa JUIsl MPABUIBHOTO Pa3BHTHS
KJIETOK OCTPOBKOB W DErYJSIIMU CEKPElMU WHCYJIMHA
[75]. DOxcmpeccust mukpoPHK-375 nabnromanack Takxe
B runou3e 1 HeHPOIHAOKPUHHBIX KIIETKaX JIETKOT0, YTO
yKa3bIBaeT Ha TO, YTO OHA MIrpaeT OOILYI0 PoJib B AUQ-
(epeHIPOBKE PHIOKPUHHBIX KICTOK [76]. MurieHs-
MH, KoTopble mopasistorcs MUKpoPHK-375, saBnsiorcs
TPaHCKPHUIIMOHHBIN KoakTuBaTop YAPI (yes-associated
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protein 1) — GeNOK-perynsaTop, aKTHBUPYIOIMNA TpaHC-
KPHIIIMIO T€HOB, YYacTBYIOIIMX B Tponudepainun Kie-
TOK W MOAABISIONIMN TPAHCKPUIILHUIO ITPOAIoNTOTHYE-
ckux reHoB [68, 97], a Taxoke HuD — PHK-cBsi3biBarommii
0eJoK, KOTOpBIii HEOOXOIUM IPH pPa3BUTUU HEWPOHOB,
BKJTIOUast poct HeiputoB [3,9]. bonee BbIpaxeHHas dKc-
npeccust Ascll B xpomadGUHHBIX KJIETKax 10 CpaBHe-
HUIO C CHMIATHYECKHMMHU TaHIIMSIMH M IOBBILIICHHAS
9KCIIpPEecCUsl HEWPOHHBIX MapkepoB B xpomaddUHHBIX
kierkax y Ascll- u npaiicep-aeuIMTHBIX MBbIIICH, yKa-
3bIBa€T Ha BO3MOXHOCTH TOro, 4ro MukpoPHK-375-
ornocpenoBanHas GyHkius Ascll urpaer 3Ha4UMyI0 poJib
B HEHPOIHIIOKPHHHON 1D (DepeHInpOBKe cuMITaToape-
HAaJIOBBIX KIIETOK.

B coBokymHOCTH Bce 3TH JaHHBIE CBUJETEIbCTBY-
0T, YTO TMOCTTPAHCKPUIIIHOHHAs perynsauus MukpoPHK
UTpaeT BEAYIIYI0 POJib B Pa3BUTHUH CHUMIIATOAJPEHAIIO-
BBIX KJIETOK, B yTpaTe MMHU YEpPT, XapaKTePHBIX IS Te-
HEPHUPYIOIINX M TIPOBOASIIMX HUMITYIbC HEHPOHOB H
npuoOpeTeHnn UMHU (PEHOTHIIA SHJIOKPHHHBIX KIIETOK C
peryimpyemMbIM TpaHyJsIpHBIM THUIOM cekpeuun. IIpo-
¢us MukpoPHK 3THX KIIeTOK onperesieH ToJIbKO Ha OT-
HOCHUTEJIBHO TO3/HEH CTaJNU Pa3BUTHS, MOCKOJIBKY HX
Oosee paHHsIsA U3OJAIMS Ype3BbIUaiiHO croxkHa. Onpee-
nenue MukpoPHK B pannux cranusx nuddepeHnpoBku
KJIETOK MOXXET CTaTh OCHOBOM JJIsl TOHUMAHHUSI MEXaHH3-
MOB pa3BUTHS B HOPME U 3JI0KaY€CTBEHHOW TpaHchopma-
II1H KJIETOK.
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SUMMARY

EPIGENETIC REGULATION OF ADRENAL CHRO-
MAFFIN CELLS DEVELOPMENT (REVIEW)

!Obernikhin S., 'Yaglova N., *Tsomartova D.,
*Torbek V., 2Ivanova M.

'Federal State Budgetary Institution Research Institute
of Human Morphology, Moscow, *Federal State Autono-
mous Educational Institution of Higher Education .M.
Sechenov First Moscow State Medical University, Russia

Chromaffin cells of adrenal medulla have tradition-
ally been considered as modified sympathetic neurons.
However, the results of recent studies indicate the need
to revise this concept. The article reviews recent findings
in origin and ontogeny of adrenal chromaffin cells and
transcriptional and posttranscriptional regulation of de-
velopmental processes. The article summarizes data on
transcriptional control of chromaffin cells proliferation
and maturation and participation of microRNA in regula-
tion of chromaffin and sympathetic neuronal phenotype

gene expression.
© GMN

Keywords: chromaffin cells, adrenals, transcription
factors, epigenetic regulation, microRNA.

PE3IOME

SMUTEHETUYECKAS PETV/ISIIIUST PA3BUTHS
XPOMA®®HUHHBIX KJIETOK HAJIIIOYEYHH-
KOB (OB30P)

106epunxun C.C., SIrnosa H.B., 2IlomaproBa JI.A.,
Topbek B.J., *MBanosa M.IO.

IDedepanvroe 2ocydapcmeentoe G100HCEMHOE HAVUHOE
yupesxcoenue «HUU mopgonocuu uenosexa», Mockea,
2®edepanvroe 2ocydapcmeentoe asmMoHoMHoe 006pa30-
samenvroe yupexcoerue «llepsviii MOCKOBCKULL 20Cyoap-
cmeenHblll Meouyunckull yrusepcumem um. U.M. Ceue-
noeay, Mockea, Poccus

XpomadhuHHBIE KIETKA MO3TOBOTO BEIECTBA HAJIIO-
YEYHHWKOB TPAJULIHOHHO PacCMaTpHBAINCh KaK IMPOU3BO-
JIHBIE CUMIIATHUECKNX HEHpOHOB. OIHAKO pe3ynbTarThl HC-
CIIETIOBAHUH MTOCJICIHUX JIET YKa3bIBAIOT HA HEOOXOANMOCTb
mepecMoTpa 3Toi KoHIenmui. CTaThs MPeiCTaBIsieT cO00i
0030p COBPEMEHHBIX HPEACTABICHUI O TPOUCXOKACHUH U
pazBuTHN XpoMaPUHHBIX KIETOK HAIIOYEIHHKOB M HX
TPAHCKPUILIMOHHON U MOCTTPAHCKPUIILIMOHHOMN PEryIsILUU
B NIPEHATAJIBHOM M TIOCTHATaJIbHOM TIEPHOaX OHTOTEHE3A.
O000mIeHs! CBEIEHUS 00 OCHOBHBIX TPAaHCKPHIIMOHHBIX
(haxTOpax, y4aCTBYIOIINX B Tiporrdeparmu u udheperim-
armu xpoMaHUHHBIX KIETOK, a Takxke o porr MukpoPHK
B PETYIALINN SKCIPECCHH TeHOB XpOoMah(PHHHBIX KIETOK U
CUMIIATUYECKUX HEUPOHOB.
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THE IMPACT OF THE ACRYLIC MONOMER
ON THE MORPHOLOGICAL STRUCTURE OF RAT LINGUAL MUCOSA

Davydenko V., Starchenko 1., Davydenko A., Trufanova V., Kuznetsov V.

Higher State Educational Establishment of Ukraine “Ukrainian Medical Stomatological Academy”, Poltava, Ukraine

It has been proved by evidence that monomers, even
in small amount, causes inflammation of mucous mem-
branes and pathological growth of epithelial cells, and can
also cause local and general allergic reactions. And this is
related not only to the mucous membrane of the prosthet-
ic bed, but also to those ones that are in contact with the
denture during the wearing, especially the lingual mucosa
[6,7,9]. Causes of ulcerative lesions of the mucous mem-
branes of periodontal tissues, the mouth floor, as well as
the causes of occurrence of various types of stomatitis are
known in dentistry. However, no data on the impact of the
acrylic monomer on the oral mucosa and its effect on the
morphologic structure of the taste receptors of the tongue
have been found in the publications.

The analysis of publications [1,4,5] shows that diverse
multiple factors can induce changes in taste sensitivity
and the main irritants are the chemicals of different types.
However, the study of the effect of the components of
dental structural materials on the state of lingual mucosa,
in particular, taste sensors, has not been fully elucidated
to date. This gives us the grounds for further investiga-
tions of the impact of base acrylic resins on the state of
taste sensitivity in patients during the adaptation to re-
movable laminar dentures.

The previous paper [2] presents the findings of the
study on the impact of the monomer of the «Ftoraks» base
acrylic resin on the state of the rats’ lingual mucosa in the
early period (1 to 7 days) and its subsequent regeneration.
The studies have found that the greatest changes in the
lingual mucosa occur on day 3 and 7 after the application
of monomer, and are of erosive-inflammatory origin. Re-
generation of the lingual epithelium is delayed.

The purpose of the paper was the study of the effect of
monomer of the “Ftoraks” base acrylic resin on the state of
the rats’ lingual mucosa within 2-4 weeks after its impact.

Material and methods. To achieve the objective of
the research, the experimental studies were conducted on
laboratory Wistar rats, aged 1 to 1.5 years (20 rats, 5 of
which were assigned to the control group). Lingual mu-
cosa of the rest of the animals was smeared with 2% aque-
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ous solution of the monomer of the “Ftoraks” base acrylic
resin twice a day. “Ftoraks” is the hot curing plastic of the
powder-liquid type on the basis of the fluorine-containing
acrylic copolymers. The powder (polymer) is the pink-
stained fine-dispersed suspension graft-copolymer of the
methacrylic acid methyl ether and fluorelastomer. The lig-
uid (monomer) is the methacrylic acid methyl ether that is
stabilized and contains coupling agent (diphenylopropane
dimethacrylic ether).

The animals underwent euthanasia on the 14" (Group
5 of animals), 21% (Group 6) and 28" days (Group 7). All
studies were conducted according to the rules of humane
treatment of animals in accordance with the requirements
of the Tokyo Declaration of the World Medical Associa-
tion and the general ethical principles of working with ex-
perimental animals, which were approved by the first Na-
tional Bioethics Congress [8]. After euthanasia the tongue
were removed in rats which was subsequently fragmented
on the root, lateral and frontal sections that were embed-
ded into liquid paraffin using the «Microm» station for
the embedding of paraffin blocks; sections from paraffin
blocks were obtained and stained with haematoxylin-
eosin by conventional methods [10,11]. Visualization of
the microspecimens, their photographing and determina-
tion of the correlation between the multiple cell elements
in the inflammatory infiltrate has been carried out on the
microscope Olimpus BX 41 with digital micro photo at-
tachment and package of enclosed licensing software de-
signed for morphometric research and statistical process-
ing of the resulting data.

Results and their discussion. Morphological chang-
es of the lingual mucosa were observed while contacting
with the monomer during 14 days, indicating about the
followed-up conversion of the acute inflammatory process
into the chronic one, as well as the continued development
of atrophic and compensatory-adaptive alterations in the
lingual mucosa. First of all, the change in the nature of
inflammatory infiltration was noteworthy, which was oc-
casionally detected in the muscles of the tongue. The fo-
cal inflammatory infiltrates with predominantly lympho-
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cytes and plasmacytes were found the most frequently,
constituting 61,23+£2,3% of all cell population, whereas
macrophages (20+2,8%) were rare, and focal clusters of
the neutrophil leukocytes (16,7+3,1%) were detected less
frequently than in the previous experimental group [4].
Clustered aggregations of the mastocytes (2,07+0,56% )
were often found in the perivascular spaces (Fig.1).
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Fig. 1. Superficial portions of the tongue muscles
(contact with the resin’s monomer during 14 days). Slide
mount. 7*. 1 — macrophages,; 2 — muscle fibers; 3 — lym-
phocytes; 4 —mastocytes. Haematoxylin-eosin stain. 280X

The occurrence of young cellular fibroblastic elements
in superficial portions of the tongue muscles is also no-
table mainly in the connective tissue interlayers, which
separate the individual muscle bundles. The occurrence
of the latter is a reliable sign of the development of the
reparative process, when in the area of the previously de-
scribed foci of inflammation the proliferation of the con-
nective tissue will occur, subsequently leading to the de-
velopment of sclerotic processes.

Similar processes occurred directly in the mucous mem-
brane. Thus, young fibroblasts (average of 17,0+ 1,3%),
along with scarce lymphoplasmocytic cellular infiltrations,
were found in the lamina propria. Erosions and ulcerative de-
fects were detected much less frequently than in the previous
groups, the foci of proliferation of granulation tissue were
detected quite often in the area of preexisting ulcers.

The latter was characterized, first of all, by the high
density of location of heterogeneous cellular elements
and thin-walled blood microvessels. Among the cellular
elements of granulation tissue the mature macrophages,
plasmacytes and lymphocytes were found quite often. Ad-
ditionally, along with the described cellular elements in
the granulation tissues of healing ulcer defects both poor-
ly specialized fibroblasts and scarce mature, differentiated
forms of the fibroblasts were detected.

Such emerging scars were often covered with a squa-
mous epithelium; however, such epithelial layers had only
2-4 layers of poorly differentiated epithelial cells. Except
cicatrizing ulcers, the ulcers, non- replaced with granula-
tion tissue, were occasionally observed; in such cases the
latter were detected on the periphery of the ulcerative de-
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fect, in the form of relatively narrow interlayer. At some
distance from the ulcerative defects and preserved ero-
sions the covering epithelium of the lingual mucosa was
characterized by uneven thickness with the prevalence of
the thickening areas due to the prickle layer. The exces-
sive formation of the horny substance and acantholysis
was detected almost everywhere. Changes in the papillae
of the lingual mucosa corresponded to those in the previ-
ous experimental group and showed a relative decrease in
the number of the latter, atrophic changes and the pres-
ence of atypical forms. The described changes in papillae
occurred in all portions of the tongue, though the changes
on the lateral surfaces and root of the tongue were more
pronounced than on the tip (Fig. 2).
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Fig. 2. Mucous membrane of the lateral surface of
the tongue (contact with the resin’s monomer during 14
days). Slide mount. Lens: 25%, Ocular lens: 10%. 1—cover-
ing epithelium; 2 —lingual muscles; 3 — filiform papillae
with atrophic changes. Haematoxylin-eosin stain. 250X

Changes in lingual mucosa and muscles of the tongue
were detected in animals, the oral mucosa of which con-
tacted with the resin’s monomer within 21 days; they
are specific for the chronic inflammatory process and
implementation of the compensatory- adaptive processes
aimed at minimizing the aggressive impact of the damag-
ing agent. At the same time, in some cases, changes that
were more typical for the acute alterative processes were
preserved. In this way, in the lingual mucosa, mainly in
the area of the lateral surfaces of the tongue’s body and
in the area of the root, the acute erosions were detected
in separate observations, the morphological picture of
which was presented above. Ulcers, the majority of which
were with the signs of scarring and epithelization, were
found more often in the same portions of the tongue. In
the cicatrizing ulcerative defects, in contrast to the previ-
ous experimental group, among the cellular elements of
the fibroblastic series, the mature fibroblasts (61,2+2,7%
of all cell elements of the fibroblastic series) dominated,
whereas poorly specialized fibroblasts (38,8+2,2%) were
found less frequently. In the granulation tissue of individ-
ual cicatrizing defects the fibroblasts became dominant
cellular elements, indicating about maturation of granula-
tion tissue and its gradual conversion into coarse-fibered
connective one.
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Inflammatory infiltrates directly in the muscles of the
tongue were detected less frequently than in the previous ex-
perimental group. Inflammatory infiltration was represented
exclusively by lymphocytes and plasmacytes, whereas mac-
rophages were found less frequently, and leukocytes were
detected in single observations and were presented, basi-
cally, by eosinophilic granulocytes. At the same time, it is
notable, that on the separate areas in the superficial portions
of the tongue some thickening of muscles of connective tis-
sue interlayers (on the average of 10-12%), that separate in-
dividual bundles of the cross-striated muscles was detected,
with some depletion of the latter by the cellular elements and
increase of the relative amount of collagen fibers, indicating
about the development of sclerotic processes.

Similar changes occur in the proper plate of the mu-
cous membrane, where, in contrast to previously described
experimental groups, there is a relative decrease in the num-
ber of blood vessels and cellular elements, presented mainly
by fibroblasts. In some cases, lymphocytes and plasmacytes
formed small clusters near the basal membrane and perivas-
cular spaces. Additionally, in the area of the lateral surfaces
of the tongue a straightening of a border between the proper
plate and the covering epithelium of a mucous membrane, at
the expense of flattening of connective tissue papillae, were
observed quite often (Fig. 3).

Fig. 3. Mucous membrane of the lateral surface of the
tongue (contact with the resin’s monomer during 21 days).
Slide mount. Lens: 25%, Ocular lens: 10*. 1- lamina pro-
pria of the mucous membrane; 2 — the area of atrophy of
the covering epithelium; 3 — the areas of the thickening
of the covering epithelium; 4 — altered filiform papilla.
Haematoxylin-eosin stain. 250X

Changes in the covering epithelium of the mucous
membrane, similarly to the previous experimental group,
were characterized by thickening of the prickle layer, ex-
cessive keratinization, and events of keratolysis. At the
same time, the areas, where the thickness of the covering
epithelium was much less, were occasionally detected,;
first of all it concerns cicatrizing ulcerative defects.

The decrease in the density of localization of the fi-
liform papillae was noted everywhere in the covering
epithelium; many of them were with atrophic changes, and
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there was a decrease in the number of foliate papillae in the
root portions of the lateral surfaces of the tongue (Fig. 3).
Noteworthy, the reduction of density of localization of fun-
giform papillae was detected in area of the tip of the tongue
significantly rarely than in the intact animals, is [3, 12].

During the 28-day contact of the lingual mucosa with
the monomer mainly atrophic and sclerotic processes,
proliferating on the superficial parts of the cross-striated
muscles, were observed in the lingual mucosa. Destruc-
tive processes in the mucous membrane, manifested by
the formation of superficial erosions and deep ulcers were
relatively rare and observed mainly on the lateral surfaces
of the body of the tongue, with the overwhelming number
of ulcerative defects with the phenomena of scarring and
epithelization. In the cross-striated muscles of the tongue,
located in the immediate vicinity of the mucous mem-
brane, the inflammatory infiltrates were seldom detected,
localizing mainly in the form of small focal infiltrates in
connective tissue interlayers, separating individual mus-
cle bundles. In the described cellular aggregations the
amount of lymphocytes and plasmacytes (on the aver-
age of 8143,8%) was significant, whereas macrophages
(12,4+2,7%) and eosinophylic leukocytes (4,7+0,9%),
mastocytes (1,9+0,7%) were scarce.

It should be noted that in this experimental group the
interlayers of intermuscular connective tissue were signifi-
cantly thickened (on the average of 15-20%) with excessive
formation of collagen fibers at relative scarcity of the cellular
elements and insignificant number of blood vessels.

Similarly to the previous experimental group, the ex-
cessive number of the collagen fibers with a small amount
of mature fibroblasts and minor accumulations of leuko-
cytes and plasmacytes were detected in the proper plate
of the connective tissue. At the same time the proper plate
itself was slightly thickened in some cases, as compared
with the intact group, and in the majority of observa-
tions, mainly on the lateral surface of the tongue’s body
the flattening of connective tissue papillae was observed,
contributing to the flattening of the boundary between the
proper plate and the covering epithelium.

In the covering epithelium of all parts of the tongue a
thickening of the prickle layer was found, and the cellu-
lar series of epithelial cells were differentiated relatively
clearly. It should be noted that the number of intraepithe-
lial lymphocytes in the epithelial layer was significantly
lower than in the previous experimental groups, but in
comparison with the animals of the intact group their
number was somewhat larger. As before, in almost all
observations an excessive keratinization of the covering
epithelium in all portions of gastric mucosa was detected
with some decrease of density of filiform papillae loca-
tion. There was also a decrease in the number of fungi-
form and foliate papillae; the preserved papillae of these
types were characterized by reduced size, indicting about
the atrophic changes. In circumvallate papillae, along
with atrophic changes, a decrease in the number of gusta-
tory buds, located on the lateral surfaces is noteworthy.
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Conclusion: The studies confirm that the monomer of
acrylic resin causes a number of pathological changes in the
mucous membrane and muscles of the rat tongue, the nature
of which varies depending on the duration of its impact.

On day 14 in the lingual mucosa the destructive process-
es are significantly delayed, substituting for the sclerotic pro-
cesses in the proper plate and atrophic processes, observed,
first of all, in the papillae of the tongue. It is appropriate to
assume that such changes in the papillac will lead to viola-
tion of the taste reception, first of all, in the areas of lateral
surfaces of the body of the tongue and in the root area.

At the same time, it should be noted that at the end of
the experimental period (on day 28 of the contact of the
monomer with the lingual mucosa), in the mucous mem-
brane of the tongue, along with atrophic and sclerotic pro-
cesses, the destructive changes and inflammatory reaction
are evident. We hypothesize that this may indicate about
partial recovery of taste sensitivity due to the decrease in
the number of gustatory buds, taste papillae of different
types and the increase in the period of their regeneration.
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SUMMARY

THE IMPACT OF THE ACRYLIC MONOMER
ON THE MORPHOLOGICAL STRUCTURE OF
RAT LINGUAL MUCOSA

Davydenko V., Starchenko 1., Davydenko A.,
Trufanova V., Kuznetsov V.

Higher State Educational Establishment of Ukraine “Ukrai-
nian Medical Stomatological Academy”, Poltava, Ukraine

The analysis of publications shows that diverse mul-
tiple factors can induce changes in taste sensitivity and the
main irritants are the chemicals of different types. How-
ever, the study of the effect of the components of dental
structural materials on the state of lingual mucosa, in par-
ticular, taste sensors, has not been fully elucidated to date.

The purpose of the paper was the study of the effect of
monomer of the “Ftoraks” base acrylic resin on the state of
the rats’ lingual mucosa within 2-4 weeks after its impact.

The previous paper [5] presents the findings of the
study on the impact of the monomer of the “Ftoraks” base
acrylic resin on the state of the rats’ lingual mucosa in the
early period (1 to 7 days) and its subsequent regeneration.
The studies have found that the greatest changes in the
lingual mucosa occur on day 3 and 7 after the application
of monomer, and are of erosive-inflammatory origin. Re-
generation of the lingual epithelium is delayed.

The studies confirm that the monomer of acrylic resin
causes a number of pathological changes in the mucous
membrane and muscles of the rat tongue, the nature of
which varies depending on the duration of its impact.

On day 14 in the lingual mucosa the destructive pro-
cesses are significantly delayed, substituting for the scle-
rotic processes in the proper plate and atrophic processes,
observed, first of all, in the papillaec of the tongue. It is
appropriate to assume that such changes in the papillae
will lead to violation of the taste reception, first of all, in
the areas of lateral surfaces of the body of the tongue and
in the root area.

At the same time, it should be noted that at the end of
the experimental period (on day 28 of the contact of the
monomer with the lingual mucosa), in the mucous mem-
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brane of the tongue, along with atrophic and sclerotic pro-
cesses, the destructive changes and inflammatory reaction
are evident. We hypothesize that this may indicate about
partial recovery of taste sensitivity due to the decrease in
the number of gustatory buds, taste papillac of different
types and the increase in the period of their regeneration.

Keywords: acrylic resin’s monomer, lingual mucosa,
taste papillae, regeneration, morphological structure.

PE3IOME

BJIUSIHUE MOHOMEPA AKPUJIOBOM ILJIACT-
MACCBI HA MOP®OJIOTMYECKOE CTPOEHUE
CJIU3UCTON OBOJIOUKHU SI3BIKA Y KPBIC

Hasbinenko B.1O., Crapuenko U.H.,
Jasbinenko A.H., Tpypanosa B.II., Ky3neunos B.B.

Buicwee eocyoapemeennoe yuebnoe 3agedenue Yxpaunvl
«YKpaunckas meouyunckas cmomamono2uieckas akaoe-
musy, [lonmasa, Ykpauna

AHanu3 JUTEpaTypHBIX MCTOYHHUKOB YKa3bIBACT, UTO
Ha BKYCOBYIO YyBCTBUTCIIbHOCTD BJIMACT MHOXKXCCTBO pas-
JIMYHBIX (baKTOpOB; OCHOBHBIMH DPa3paXKUTCIAMU ABJIA-
FOTCSl XMMUUECKHE BEILlECTBA pa3IMUHbIX BUI0B. Bo3nei-
CTBHEC COCTABJIKOIINX KOMIIOHCHTOB CTOMATOJIOTHMYCCKHUX
KOHCTPYKIIHOHHBIX MaTEepHAJIOB HA COCTOSHUE CIIU3UCTON
000JIOUKH 5I3bIKa, B YACTHOCTU Ha BKYCOBBIE PELENITOPHI
IO ceil IeHb HeIOCTaTOYHO M3YUEHO.

[lenbto MccnenoBaHUs SBUIIOCH ONpPENEICHUE BIIUS-
HUsI MOHOMepa 0a3UCHON aKpUIIOBOil tacTMacchbl «DTo-
pakc» Ha COCTOSHUE CITU3UCTOM 000I0UKH S3bIKa Y KPBIC
crycTts 2-4 Helleu Mocje ero BO3ACHCTBUS.

B panee omy0OiMKOBaHHOW aBTOpaMH CTaThe Npel-
CTaBJICHBI PE3YyJIbTaThl MCCIENOBAHUSA 1O BO3ACHCTBUIO
MOHOMeEpa 0a3MCHOM aKpUIIOBOM 1acTMacchl «DTopakcy»
Ha COCTOSIHUE CITM3UCTON 000JIOUKH S3bIKA U €€ PEereHepa-
LIMIO Y KpbIC B paHHeM nepuoje (ot 1 g0 7 cyTok). Ycra-
HOBJIEHO, YTO HAHOONBIINE H3MEHEHHS B CJIU3UCTOM 000-
JIOYKE SI3bIKAa HACTYMAIOT Ha 3 U 7 CYTKHU ITOCJIC HAHECCHUS
MOHOMeEpa, KOTOpPBIE HOCST 3PO3MBHO-BOCHAIUTEIBHBIN
xapakxTep. Perenepariyst snutenus s3bIka 3aMeIseTcs.

IlosnyuyeHHBIE pe3ynabTaThl HbIHE NPOBEIEHHOIO UC-
CJEJIOBAaHUs TOATBEPKIAIOT, YTO MOHOMEpP aKpPHIJIOBOM
IUIACTMACChl B CIIM3UCTON OOOJIOYKE W MBIIIIAX SI3bIKa
KPBICHI BBI3BIBACT PAA MATOJOTHYCCKUX H3MeHeHHﬁ, Xa-
paKkTep KOTOPBIX 3aBHCHUT OT IPONOLKUTEIBHOCTH €ro
BO3JCHCTBUSL.

Ha 14 cyTku necTpyKTHBHBIE IPOLIECCHI B CITU3UCTOM
000J104Ke s13bIKa CYIIECTBEHHO OCIIa0eBaloT, yCTymnas Me-
CTO CKJIEPOTHYECKUM M aTpo(UUecKuM Ipoleccam, Ha-
OJr0/1aeMbIM B COCOUKaX si3bIKa. CIieyeT pe/IIoIoKNTh,
YTO MOJ00HBIE U3MEHEHHUS B COCOUKAX BEAyT K Hapyllle-
HUIO BKYCOBOW pELENIUH, B YACTHOCTH B 001acTH OOKO-
BBIX HOBerHOCTeﬁ TCJia A3bIKa U €ro KOpHA.
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HeO6XOI[I/IMO OTMCTHUTH, UTO B KOHIIC 3KCHepI/IMeH-
TaJbHOTO CPOKa - Ha 28 CyTKM KOHTakTa MOHOMEpa CO
CIU3KUCTOM 000JIOUKOM SI3BIKA, B €I0 CIIM3UCTON 000I0UKE,
HapsIy ¢ aTpOPUUSCKUMH U CKICPOTHYCCKUMU MPOIIEC-
caMu, HpOZlOJ'DKaIOT paSBI/IBaTbCSI I[eCprKTI/IBHbIe nu3Me-
HCHUS U BOCHAJIUTCIIbHAA peaKuml, 4To, I10 Bceﬁ BepOﬂT-
HOCTH, CBHILeTeHbCTByeT 0O YaCTUYHOM BOCCTAHOBJICHUU
BKYCOBOW UyBCTBUTEJIbHOCTH BBUJly YMEHBILICHUS YUCIIA
BKyCOBLIX J'lyKOBI/IH u BKyCOBI)IX COCOYKOB pa3HI)IX BU0B,
YBEIUYHUBAs CPOKU UX PEreHepaIuu.
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CPABHUTEJIbHOE MOP®OJIOT' TYECKOE UCCJIEJOBAHUE HAITPABJIEHHOM
PETEHEPAIIMM KOCTHOM TKAHHU ITPU UCMOJIb30BAHUN KCEHOTEHHBIX
OCTEOINVIACTUYECKHUX MATEPHAJIOB BUOIVIACT-JEHT 1 CERABONE

L2Yepuenko B.H., Ulroouenko A.B.

L Xapbrosckas MeOuyUHCKAs akademusi NOCIeOUNIOMHO20 0OPA3068aAHUSL;
2Cymckuii 2ocyoapcmeennuiil ynueepcumen, Meduyunckuti uncmumym, Ykpauna

Hampasnennast perenepanusi TKaHeH INpH CIOXKHBIX
KIMHUYECKUX CHUTYaIUsIX SBIACTCS HEOThEMJIEMOM da-
CTBIO B MMIUTAHTOJIOTUYECKOM JedeHnu. Hammuue mocra-
TOYHOIO 3araca KOCTHOM TKaHU KaK B BEPTUKaJIbHOM, TaK
U B TOPU3OHTAJIBHOHN TIOCKOCTH OOecreunBaeT bomnee mpo-
THO3UPYEMBIH Pe3yabTaT OCTEOMHTETPAINH, a TaKoKe ICTe-
THYECKUH ycrex OyayIied opToneandecKoi KOHCTPYKIIUHL.
K coxasieHnro, XopoIre yCcioBusl He BCerna MpUCYyTCTBY-
10T. JlaHHAs cUTyanus B OCHOBHOM 0OOyCJIOBIICHa aTpodueit
QJILBEOJISIPHOTO OTPOCTKA M3-3a OTCYTCTBHUSI (DPM3HOIOTHYE-
CKOM Harpy3Ky ¢ 3aMeAJIEHHEM TPOTEKaHHUsI €CTECTBEHHBIX
OMOTOTMYECKUX MPOLECCOB HA (hOHE BTOPUYHON aIeHTHH
[6]. Kimmanuaeckas cutyanust yxynmaeTcst BBUIY HHIUBHIY-
aJbHBIX AHATOMUYECKUX OCOOEHHOCTEH (ITHEeBMaTHUECKAs
raiMopoBa maszyxa, OTBecHas (hopma abBEOISIPHOTO Tped-
Hs1, ONM3IeKalIie HIHKHEUEIIOCTHOM KaHaa U HOCOBas I10-
nocth) [7].

HecmoTpst Ha MHOXECTBO CYyIIECTBYIOIINX METOMIMK,
HaNpaBJICHHBIX HA PEreHepanio TKaHW (MEHEIKMEHT
MATKHX TKaHEH C HCIIOIB30BAHMUEM OCTEOIIACTHYECKHUX
MaTepHasoB), KIMHUYECKHE CHUTYaI[MH, BO3HUKAIOIINE
IIPU MOSBJICHUH HOBBIX METO/IOB JICUECHUS, TPeOyIoT 10-
MOJIHUTENBHBIX MOP(OIOrHYECKUX U KIMHHUYECKHX HC-
CJIEIOBaHUM.

HeoOxomuMocTh COKpalieHus: CPOKOB JICUSHUSI, HCXOM
M3 COIMANBHBIX MOTPeOHOCTEH M TIOXKENIAaHWH TAIEeHTOB,
peliIa MeTOIMKa HeTIOCPEACTBEHHON UMILTAHTAIlH C He-
MeieHHO# Harpy3koi [2]. C mosiBieHueM 3TOH METOIUKH,
BO3HHUKJIM JOTOIHUTENBHBIE BONPOCHL. OfHAKO, yIyd4Ile-
HUE OCTCOMHTETPAIIMH B CBSI3U C JOMOIHUTEIHHBIM BBI-
XOIOM W3 KOCTHOMO3TOBBIX ITOJIOCTEH HEOOXOJMMBIX
OCTEOTEHHBIX KIETOK M MOpP(OTreHETHYECKUX OEIKOB,
MpeaynpexaeHne aTpopuu JTyHKH MOCIEe 3KCTPAKIINH,
kotopast coctapisieT 10 30% ee BBICOTHI B MEPBBIA O
OTCYTCTBHUS 3y0a M COKpAI[CHHE YHUCIA XUPYPrUYECKUX

© GMN

BMEIIATEIBCTB  SABJIAIOTCA CYIIECTBEHHBIMH MOJOXKHU-
TEeTHbHBIMA MOMEHTaMHu i ee mpumenenus [11,17]. C
YCTaHOBJIEHHEM MOPOTa MUKPOMOABIKHOCTH TPH HAJH-
YUK YCJOBUH TNEPBUYHON CTAOMIBPHOCTH HMIUIAHTAHTA
YCTpaHEHO NOMHUHMPYIOIIEE TOHSATHE BBIACPKAHHOCTU
(PU3NOIOTHYECKUX CPOKOB OCCU(HUKALUK C 00s3arelib-
HBIM YCIIOBHEM OTCYTCTBHS Harpy3ku. llosBienue au-
3aliHa UMIUTAHTaHTOB C MaKpO- U MUKPOPE3b00ii crioco0-
CTByeT IPUMEHEHHUIO HEMEUIEHHON Harpy3KH, HECMOTPS
Ha ocralieHre MeXaHUYecKoi (uKcaluu, BbI3BaHHOM
NIEPECTPOMKON KOCTHOW TKAaHM BBUAY TpaBMaTH3allMH.
PenkuM ¥ NPHUATHBIM CIydaeM B NPakTHKE XUPYyTra-CcTo-
Marojiora B JaHHON CHUTyaIlMM SIBISIETCS COBIIAJCHUE
dhopmbl ayHKH ¢ opMmoii iMIaHTaHTa. B Takux ciaydasx
0COOCHHOCTH IU3aiiHa COBPEMEHHBIX MMJIAHTAHTOB C UX
dbopmupoBarensiMu gecHbl, 6e3 0co060ro Tpyna, Mo3Bo-
JAT cOPMHUPOBATH KOHTYDP CIM3UCTOW MPHIIEEUHON 00-
JIACTH ¢ PO(DUIAKTUKON ee WHBaruHaIuK. B ocTanbHBIX
MPEUMYIIECTBEHHO KIMHHYECKUX CHUTYAIUsIX BO3SHHUKAET
HEOOXOIUMOCTh HCIIOIB30BAHMUS OCTEOIIACTUIECKIX Ma-
TEpUaJoB C MEHEKMEHTOM MSTKHMX TKaHEH, ITOBEJCHHE
KOTOPBIX B YCIOBHAX MHKPOMOABIKHOCTH HEU3YUCHO
[3]. [IpoGmeMHO¥ 30HOM CO 3HAYUTEIHLHBIM UCTOHUYEHUEM
KOCTHOW TKaHU U C OCOOCHHOCTSIMU CTPOEHHS CITU3UCTOM
0005104k Ha (QoHE ee aeduIuTa SIBISCTCS MPHUIICCUHAS
obmacts. CMeIIeHne CIIM3UCTO-HaIKOCTHUYHOTO JIOCKYTa
B JIAHHOW OOJNacTH NpHBEAET K 00s13aTenbHON aTpoduu
aJBBEOJIIPHOTO Kpas, CHIDKCHHIO KadeCTBa OCTCOMHTE-
TpaIiy U HETaTHBHOMY KOCMETHYECKOMY pE3yNbTaTy op-
TOTIEANYECKOI KOHCTpYKIHH [ 15].

[IpenmymiecTBO BBIOOpPa OCTEOIIACTHYECKOTO Ma-
Tepuaja 3aBUCUT OT HAJHYHUS MPHUCYIIUX €My CBOMCTB.
TosIBKO ayTOJNIOTMYECKUNA TPAHCIUIAHTAT UMEET OCTEOreH-
HBIE, OCTCOKOHIYKTUBHBIC U OCTCOMHIYKTHBHBIC CBOM-
ctBa. OTpHUIATENIFHBIM MOMEHTOM B OTPAaHHYEHUH €0
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HUCIIOJIB30BaHUs SABJISICTCA HaAJIUMYHUEC OOINOJHHUTCIBHOI'O
XHPYPrU4ecKoro BMENIaTeIbCTBa C TOYHBIM PacyeToM 3a-
6opa marepuana [10].

Marepuasnom BbIOOpa MOCIIE ayTOIOTHYECKOTO TPaHC-
IUIaHTaTa SBJISIOTCS KCEHOT€HHBIE OCTEOIUIaCTUYECKUe
Marepuaibl, KOTOpble UMEIOT HE TOJBKO OCTEOKOHIYK-
TUBHBIE, HO M OCTEOMHIyKTUBHbIE CBOiicTBa. IIpocie-
KHMBAaeMbIi CYOBEKTUBH3M (UPM-TIPOM3BOJUTENICH B
MPEUMYILECTBE BBIYCKAEMOTO MaTepuania YCIOXKHSIET
MIPUOPHUTETHOCTH BHIOOPA.

WNHpuBuayanbHOE AEUCTBUE OCTCOMHIAYKIUM 34 CUET
HaJIn4uus Cyﬂl)(i)aTI/IpOBaHHLIX TIIMKO3aMHWHOIJTIMKAHOB Ha
JTanax OCTEOMHTErpaluy AeialoT HEKOTOPhIe KCEHOTEH-
Hble MaTepHasibl 0COOEHHO IpHBJIeKaTeNbHbIMU. [Ipu-
MEpPOM HU3BECTHBIX W YaCTO MPUMECHACMBIX MaTCpuajioB
sieistitoTest buormnact-Jlent (Poccust) u Cerabone (I'epma-
HUS).

M3yueno BnusHue buomnnact-JleHT Ha CKOpOCTh U Ka-
YeCTBO MPOTEKAaHHs IPOIIECCOB OCTEOPENapaliyi KOCTHOrO
nedexra, BO3HMKAIOIMX B pPE3yJbTare TPaBMaTHYECKOTO
ynaneHusi 3y0oB HipkHel uemoctu. [lo manHeM Mopgo-
JIOTHYCCKHX I/ICCHCJIOBaHI/Iﬁ OTMCUCHO IIOBBIIIICHUEC WMHTCH-
CHBHOCTH TIPOLIECCOB OCTEOpENapalii B 00nacTu aedekra
KOCTHOM TKaHU. PereHepaiyisi MUKpOLMPKYJASTOPHOIO pycC-
Jna Ooree BBIpa)KeHa M YCKOPEHa, B CpeIHEM, Ha 3-5 CYyTOK B
CpaBHEHHHU C HOPMAJIBHBIM (PU3HOJIOTMYECKHM ITPOLIECCOM.
OtMmeueHO yckopeHHe mnporiecca (POpMUPOBAHHST KOCTHBIX
JIAKyH C IIOTPY>KEHHBIMH OCTEOLIUTaMH, B CPEAHEM, OBICTpee
Ha 6-8 CYyTOK TIpU HCMOJIb30BaHUH MEJKOIUCIIEPCHBIX Be-
miectB. KonnareHoBbIi kapkac GopMupyercst Ha 6-8 CyTkH
9KCIEPUMEHTA, YTO OIEPEXaeT (PU3HOJIOTHUYECKYI0O HOPMY
Ha 5-7 cyTok [5].

Octeoractruyeckuid Marepuan buornact-JleHT umeet
CXOXYI0 C KOCTHOW TKaHBIO YesIOBeKa MOP(OJIOTHIO U CH-
creMy cooOratoruxcs nop. Ha MukpoypoBHe B Marepuaie
buomnact-JleHT NpUCYTCTBYIOT IOPBL, COBIAAAIOLIME C pa3-
MepaMH 1op KOCTHOHM TkaH! ~ 5-10 pk. Takum oOpazom, ma-
Tepua buoract-JleHT cTuMynupyeT nporecchl 00pa3zoBa-
HUS1 TIOJTHOLICHHOTO KOCTHOTO pereHepara, MpeayrnpexiaeT
BO3HMKHOBEHHE OCJIOKHEHHI BOCTIAIMTEILHOTO Xapakrepa
1 arpo(UI0 KOCTHOM TKaHU B 30HE MPOBEACHUS XUpypride-
CKOTo BMeIlIaTenbcTna [9].

OtMmedaeTcsi, YTO OCTEOIJIACTHYECKHH  KOMILIEKC
Buormtact-/leHT Ha OCHOBE KOJIJIareHa u cyab(haTipoBaHHbIX
nko3aMuHONHKaHOB (cIAlN) siBnstercst aheKTHBHBIM |
AKTUBHBIM CYOCTpPaToM JUlsi aKTHBALIMU U CBS3bIBAHUS (hak-
TOPOB POCTa, KOCTHBIX MOP(OreHeTHIECKNX OENIKOB, arpe-
raiy TPOMOOIIMTOB, OCTEO0IACTOB M OCTCOKIIACTOB, YTO
CIOCOOCTBYET PEMOIYJISAIMN KOCTHOM TKAHU M CTUMYJISIIN
penapanmu MArkKix TKaHei u koctHoro nedekra [1].

[MoguepkuBaeTcss NPEUMYIIECTBO OCTEOILIACTHYE-
ckoro Marepuasia Cerabone BBUILy HAJINYUSI TPEXMEPHOIT
MOPHUCTOM CTPYKTYpBI, KOTOpasi ClIOCOOCTBYET OBICTPOMY
MIPOHUKHOBEHHIO CBIBOPOTKU KPOBH U OEIKOB, BBICTYIIAs
Ha OPOTAKCHUU JJIUTCIIBHOTO BPEMEHU B KQUCCTBE PE3CP-
Byapa Jyisi IPOTEUHOB U (akTopoB pocra [4]. Pesynbrarh
MIPOBEACHHOI'O UCCIICOBAHUS in Vitro mokas3aiu HaJIuuue
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B €ro COCTaBe MOP(OTreHeTHYECKOTO MPOTEHHA KOCTH-2
mo 1 mr Ha 1 T Marepuaia, 4To TaKke OOYCIOBIMBACT
OCTEOMHIYKTHUBHOE neicTBue [14]. Pesymbrarom xiu-
HUYECKOIO HCCIIeIOBaHMS B3aMMOJICIICTBUS MaTepHaia
Cerabone co CTBOJIOBBIMH KJIETKaMH SIBJISIETCS TIOLACPIK-
ka JuddepeHmanum CTBOJIOBBIX KJIETOK, MPHUKPEILICH-
HBIX K ocTeoOnacram, KOTOpble (OPMHUPYIOT MaTpHILy
kocTHOU TKaHU [12]. CocoOHOCTh K XOpoIIei BacKys-
pU3alK MOATBEP)KJICHA IPOBEACHHBIMH 3KCIEPUMEH-
TaM{ Ha Mblax. IT0gK0KHO UMIUIAHTUPOBAHHBIN MaTe-
puasl uMeN BKJIIOYEHHS XOPOIIO BacKYJISIpU3MPOBAHHON
IPaHyJSIIMOHHON TKaHU 0€3 MPHU3HAKOB MHKAICYIISIHN U
BOCTIAJIMTENBHBIX peakiuii [13].

Crnenyer OTMETUTh KIMHHUYECKYIO HCIBITAaHHOCTD
MaTepuajoB B CTOMAaTOJOTHUECKON MPaKTUKE C MOJIOKHU-
TeNbHBIMU pe3yJAbTaTaMHM IpPU MPOBEIEHUM Olepanuit
CUHYC-TU(THHTA, OJHOATAHOW HEMOCPESICTBCHHOW HM-
IUTAaHTAallUM, TOPU30HTAJIbHON ayrMEeHTalluH, INpe3epBa-
1uH JyHKH [8,16].

HecmoTtps Ha kadecTBa, OTBEYAIOIIE OCHOBHBIM Tpe-
0OOBaHUM K KOCTHOIJIACTHYECKUM MarepuaiaM, HaTuuue
MHOKECTBA MOJOKUTEIBHBIX Pe3yIbTaTOB KIMHUYECKHUX,
MOP(}OIOrHYecKUX M THCTOMOP(POMETPUUYECKUX HCCIIe-
JIOBaTeJIbCKMX HAay4HBIX pabOT, €AMHOE MHEHHE yUYEHBIX
0 IMPEeUMYIIECTBE JaHHBIX MaTepUaNoOB OTCYTCTBYET, YTO
JUKTYeT HEOOXOIMMOCTh MPOBEACHUS JOTOIHUTEIbHBIX
CPaBHHUTENBHBIX MOP()OJIOrHYECKUX HCCIEAOBAHUI Iie-
pen KIMHUYECKUM TNPHMEHEHHEM METOIUKU HEToCpea-
CTBEHHOW OIHOATAITHOM MMILJIAHTALIUK C Harpy3KOM.

Ienplo mccnenoBaHUs SBUIOCH MOJEIMPOBAaHHE B
JKCIICPUMEHTE HAIpPAaBICHHOW pEreHepanud KOCTHOU
TKaHHU C MCIMOJIb30BAaHHEM OCTEOIMIACTHYECKUX MaTepHa-
noB bromnact-/Ient u Cerabone ¢ mocnenyromum Mopgo-
JIOTHYECKUM HCCIIEIOBAaHUEM MX BIMSHHUS Ha XOJ OCTEO-
penapanuu.

Marepuan U MeToabl. DKCIIEPUMEHTAILHO-MOP]O-
JIOrnYeckasl 4acTh paboThl BbIoJHEHa Ha 90 MonoBO3-
penbIX Kpbicax JuHUM Bucrap. XXuBoTHble ObLTH pas-
JieNleHsl Ha 3 SKCIepUMEHTalbHBIE TpymNnel. B mepsoit
rpynme (n=30) ucronb30BaId OCTEONMIACTHIECKHUI MaTe-
puan buomnacr-J{eHt, Bo Bropoii (n=30) rpymrme - octeo-
rutactuaeckuit marepuan Cerabone. Tpetbst (n=30) rpyn-
Ta - TpyImna KOHTPOJIS.

VccnenoBanus IPOBOIMIINCE B COOTBETCTBUH C TOJIO-
JkeHUsAMU EBponeickoil KOHBEHIIMU O 3alUTe 103BOHOY-
HBIX ’KUBOTHBIX (CTpacOypr, 1986) u O6umx TpedoBanuit
K DKCIEpHMMEHTaM Ha >KUBOTHBIX, 0100peHHbIX Haruo-
HaJIbHBIM KOHTpeccoM 0uoaTuku (Kues, 2001).

Kpbicam ¢dopmupoBanu nedexr B o0nactu KocTH,
MIPOBOIMIIM UMITIaHTaIui0 TutanoBoro BunTa (BT1-00),
MOCJIe Yero KOCTHbIE JAe(eKThI 3aloNIHUT OCTEOIIACTH-
YeCKHM MarepuanoM. B rpymme KoHTposis ocTeoniacTu-
YeCKHI MaTepuai He UCIIOIb30BalH.

JKuBOTHBIX BBIBOAMIM U3 3KCIIEPUMEHTA METOJIOM Jie-
KarnuTanuy noj 3pupHeiM Hapkozom Ha 30, 60 u 90 cyT-
Kku. It MOPQOIIOTHYECKOTO HCCIIEIOBaHHS TPOBOHIH
PE3EKLMIO IIeHTPaJIbHOM yacTu nuaduza OenpeHHOH Ko-
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CTH, BKJIIOUAsl y4acToK Jepekra ¢ pereHepaTopoM M TH-
TAQHOBBIM BUHTOM.

J1J1sl THCTOJIOTMYECKOTO UCCIIeIOBaHUS MaTepHa (Quk-
cupoBasin B 10% pacTtBope HEHTpajabHOro (opMasivHa,
JIeKaIbIIMHALINS TIporcxonuia cMeckio 10% pacTBopa Hel-
TpasibHOTO (hopmasvHa 1 5% BOTHOTO pacTBOpa TPUXJIOP-
YKCYyCHOM KHCIOTHI B Teuenue 4 aneit. [locne 3aBeprieHus
CIUPTOBOM MPOBOJIKK Mareprall MojIBEpraiu napaduHOBOM
npoBojike. JlenapaduHoBaHHbBIC CPE3bI TONIIMHON 5-6 MKM
OKpalllMBaJIM [€MAaTOKCWJIMHOM U 203uHOM. HelrpanbHble
MYKOIOJTCaXapH/bl (ITUKOMPOTEHAbI) ONPEesii C TI0-
Motnbio niepitonar-1ud ¢ peaxurm no Mak-Manyc. ['ucro-
XUMHYECKyI0 peaknuio mo Mak-MaHycy conpoBOKAanu
(hepMEHTAaTUBHBIM KOHTPOJIEM.

O030pHBIE Tpenaparbl, OKpallleHHbIE TeMaTOKCHIIU-
HOM ¥ D03MHOM, HCIOJIB30BaIH JUisi OOIIEeil OIEHKH CO-
CTOSIHMS HCClIeAyeMbIX TKaHed. Okpacky mpenapaTroB
(yKcelIeHOM Ha 3IacTHYCCKHC BOJIOKHA 10 Belirepty
¢ JoKpaiuBaHueM nupodykcuHoM no merony Baw ['m-
30H MPOM3BOJMIIM ISl BRISBICHUS U TU(depeHIInPOBKU
COCMHUTEIFHOTKAHHBIX M KOCTHBIX cTpykTyp. HIMK-
okpamBanue 1o Mak Manyc-Xoukucy (KOHTPOJIb ¢
aMHJIa301) UCHOIB30BAIM AT BBIBICHHS HEHUTPaIbHBIX
MYKOTIOJICAaXapHIOB.

Kaxplil vicciaemyembplii cimydail moasepraics 0030p-
HOM MHKPOCKOIIMH AJIS1 YCTaHOBIICHHSI 00IIIEro XapakTepa
CTPOCHHUS KOCTH M HaJMYHUS WIN OTCYTCTBUS N3MCHEHNUH,
XapakTepa 3THX W3MEHEHUH B 30HE PACIOJIOKCHUS HM-
IUTAHTaTa U OCTEOMJIACTUYECKOr0 Marepuaia, a Takke B
MPUJIETAIOIINX YYaCTKaX KOCTH.

Wzydyenue u ¢otorpadupoBaHre MHUKPOIPENapaToB
MIPOBOJIMIIM C TIOMOLIbI0 MHKpockona Olympus BX-41
(SAnonus) mpu ysenmueHuu *x200.

PesyabraThl M uX odcy:xkaenue. Mopdooruyeckoe
HCCIIeIoBaHKE, TPpoBeieHHOe Ha 30 CyTKH SKCIIEPUMEHTA,
10Ka3aJ10, YTO MPH 3all0JTHEHUU KOCTHOTO Jie()eKTa Mare-
puanoM buomnacT-/[eHT BOKpYr TUHTaHOBOIO UMILIAHTAaTa
BBISIBJISUIMCH TEPPUTOPUHU aKTUBHON OCTEOpEreHepaluy.
B oOmacT KOHTaKTa KOCTHOI TKaHM C TUTaHOBBIM HM-
IUTAHTAaTOM M OCTEOIJIACTUYECKUM MaTepHalIOM MEePHOCT
KOCTHOTO jaedexTa ObUT 3aMETHO YTOJILEHHBIA 3a CUeT
TUNEPIUIa3Ui  BOJIOKHHCTOTO OCTEOT€HHOTO CJIOS Haj-
KOCTHHUIIBI U BMECTE C KPOBEHOCHBIMU COCYIaMH IIpO-
pacran B 30Hy KocTHOro nedexra. Kpome ocreoreHHOrO
CJIOSl TIEPHOCTA, AKTHBHBIM MCTOYHHKOM (DOPMUPOBAHUS
pereHepara ObIIM M SHAOCTAJIbHBIC IEMEHTHL. B 30He
OCTEOpEereHepai OTMeyYascs AaKTUBHBIA aHTHOTECHE3:
MIPOMCXO/INIIO BpacTaHWe HOBOOOPA30BAHHBIX COCYIOB B
30HY KOCTHOTO e(hekTa, KOTOpbIi, KaK M3BECTHO, Mpe/-
iecTByeT (pOpMHPOBAHMIO KOCTHOM TKaHu. Boxpyr co-
CYJIOB pacIojiarajiicb 0CTE00JACThl - KPYIHBIE KICTKH
OBAJIbHOW WJIM HENPaBHIBHOM (OPMBI, MPUHHMAIOIIUEC
yuyactue B (pOPMUPOBAHUU KOCTHBIX TPAOESKYII.

[To nepumerpy koctHoOro aedekra ocreoruiacTuye-
CKUI Marepuall 3aMeIIalCsl pereHepaToM, KOTOPbIi ObLI
MPEJCTAaBIACH TONIMU (PYKCHHOPHILHONH BOJIOKHHCTO-
KJIETOYHOU ocTeoreHHou Tkanu (puc. 1A). B Heit onpene-
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JIAJIMCh O4aru akTuBHOI'O HOBOO6pa3OBaHHH OCTCOHNAHBIX
Tpabdekyn (puc. 1B).

B KkocTHOM pereHepare omnpeersuiuch 0CTEO0NacThI
1 OCTCOLUTHI, IPOUCXOANIIO UX TMOTPYKECHUE B KOCTHBIC
JIaKyHbI, OTMEUallOCh Ha4yallo 00pa3oBaHUs OCTCOHHBIX
CHCTEM M TaBEPCOBBIX KaHAIOB, (POPMHUPYIOIINECS OCTEO-
HbI U TaBEPCOBBI KaHAJIbI OCTaBaAJIMCh HCOJANMHAKOBBIMHU 10
dbopme u pasmepam, ObUTH HEYIOPSIIOYCHBI, YTO CBHUJIC-
TEJIBCTBOBYET O HE3aBEPIICHHOCTH BOCCTAHOBHUTEIIBHBIX
MPOLIECCOB.

Puc. 1. Mamepuanwi Cerabone u buonnacm-/enm na 30
CYMKU IKCHepUMeHma

K »oTOMy CpoKy THHKTOpHAJIbHBIE XapaKTepPHUCTHKH
amop(HOTO BemiecTBa KOCTH MPHOIMKAIINCH K TAKOBBIM B
3pernoit KoctHol TkaHW. Cpenan HOBOOOPa30BaHHBIX KOCT-
HBIX TpaOeKyJl OIPEeIeIsINCH TIOJIOCTH, 3alI0JIHCHHbIE PhIX-
JIOM COCMHHUTENBHONH TKAHBIO M BBICTIIAHHBIE KPYIIIBIMU
KJIeTKaMHU. MecTamu pereHepar nMelt MPU3HaKK XOH/IPOn -
HOH mudhepeHIMPOBKH, €ro Kpasi OBLTA HEPOBHBIC, KaK OB
«W3BEMICHBD» BCIEICTBHE MporieccoB pe3opouun (puc. 1C).

Mopornornueckoe nzydenue 3(HheKTHBHOCTH 0CTEO-
ruractnaeckoro Marepuana Cerabone 1o 30 cyTok skcrre-
pPHMEHTa JIEMOHCTPHPOBAIIO CIIEAYIONTYI0 Mopdoorude-
CKYIO KapTHHY: 110 eprQeprn HCKyCCTBEHHO CO3IaHHOTO
KOCTHOTO Jie()eKTa OTpeessuiach rpaHy SIIHOHHAsT TKAHb
C MHOTOYHMCIICHHBIMH COCYAAaMH KallWJUIIPHOTO THIIA H
HEKHO (yKCHHO(DUIBHBIMU TIPH OKpacke 1o Ban ['m3ony
BOJIOKHHCTBIMH CTPYKTypam# (puc. 1D).

B menbmieii yactn HaOMOIEHNIT KOCTHAsT COCTABIISIO-
I1ast pereHepara ornpe/essuiach, XoTs IIpH 3TOM OblIa pas-
BUTa c1a00, TOJNIBKO Ha HEOOJBIINX ydacTKax IO TepH-
MeTpy JieeKTa B COCTaBe BOJOKOHHO-KJIETOYHON TKaHH
(puc. 1E) BcTpeuanuch TOHKHE KOCTHBIE TpaOeKyJbI (puc.
1F). O6bemM HOBOOOpPA30BaHHBIX KOCTHBIX CTPYKTYp OBLT
3HAYUTENIFHO MEHBIIE B CPAaBHEHHWH C IIEPBON SKCIIEpH-
MEHTAIILHOM IPYNIOil.

Ha 60 cyTku B nepBoii SKCIepUMEHTAIBHON TPYIIE B
30HE JIe()eKTa OCKOJIKH KOCTHOM TKaHHU HE OIPE/IEIISIINCE,
BBUly akTUBHOTO (paronmtosa. [To mepumerpy nedexra
HaOJIIO1aJIOCh  MHTEHCHBHOE (OPMUPOBAHHE MOJIOHOH
OCTEOMIHON TKaHM, YTO UMEET MPU OKPACKe TeMaTOKCH-
JIMHOM Y 303WHOM OKCHU(DHMIBHYIO OKpacKy (puc. 2A).
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Puc. 2. Mamepuanvr Cerabone u buonnacm-/lenm na
60 cymxu sxcnepumenma

B kocTHOM perenepare npoucxoauiio (GopMUpOBaHUE
TpaOEKyJISIPHBIX CTPYKTYP KOCTH B BUJIE aHACTOMO3UPYIO-
LIMX JIPYT C APYTOM BETBEH 1 MOCTHUKOB, 00pa30BbIBAINCH
U KOCTHOMO3TOBBIE NPOCTPAHCTBA, B KOTOPBIX OTMEYEHO
(opMUpOBaHHE MUETIOMHOM TKAHH.

O0pa3oBaBIIasicss KOCTh UCTIBITHIBAJIA MPOLECC KOMITAK-
THU3ALMH, B HEil ONPEACIISUTHCH YIOPSIIOYEHHBIE OCTEOHHBIE
CHCTEMBI C TaBEPCOBBIMH KaHAJIAMH, YTO CBUJICTEIILCTBYET O
BBICOKOM YpoBHE i pepeHipoBkr. OKpyribie octeodna-
CThI U U dHepeHIINPOBAHHBIE OBAIBHBIC OCTEOIUTHI OTPY-
JKEHBI B JIAKYHBI, aMOP(HOE BEIIECTBO KOCTH IPU OKPACKe
no Ban ['u3ony dykcnnodunbHoe. BosokHucTas cocrapiis-
I0II[ast pereHepara oGopMILIach B IPOJIOILHO OPUEHTHPO-
BaHHBIC ITyYKH M XapaKTepu30Baiach HHTEHCUBHOW (yKCH-
HO(MIIBHOCTBIO, YTO CBUJICTEILCTBYET O HapacTaHWH B HEll
HPOLIECCOB KOJUIATCHM3ALIN.

[Tpu ucronbp30BaHNM OCTEOTIIACTHYECKOTO MaTepHraa
Cerabone 1o niepumMeTpy KocTHOro aedexra, kak u Ha 30
CYTKH, Ipeo0biiajiall BOJIOKHUCTO-KJICTOYHbBIH KOMITOHEHT
(puc. 2B). B perenepare onpeaesnsuiich HEMHOTOYHCIICH-
HBIC TOHKHE OCTCOUIHBIC Tpadekyibl (puc. 2C).

[Tpu nocranoBke [INK-peaknnu oTyeTiMBO onpese-
JISIETCSl HEOJHOPOHOCTh KOCTHOTO MaTpUKCa B KOCTHOM
pereHepare, OCHOBHOE BELIECTBO HEPaBHOMEPHO OKpa-
IIEHO, KOCTHBIC TJIACTHHBI HE MMEIOT NMapajieIbHOW Opu-
eHTanuu (puc. 2D).

KocTHble naKkyHbI ¢ TOTPYKEHHBIMU B HUX 0CTeo0a-
CTaMU ¥ OCTEOLUTAMHU HEMHOTOYHCIIEHHbI. DOopMHUpYIO-
LIMECs raBepPCOBBI KAHAJIBI HE YIIOPSIIOYEHBI, HEOOIBIINX
pa3MepoB U pazinuHol Gopmbl. B HekoTOphIX HabmIOIC-
HUSIX TI0 EpUMETPY JedeKTa pereHepar UMeI MpU3HaKu
xoHapouaHoro nuddepenunposanust (puc. 2E).

Ha 90 cytku B mepBoil 3KCHEpUMEHTANbHOM TpyIie
BBISIBJICH BHYIIUTENBHBIH 0OBEM KOCTHOTO pereHepara,
pacronoxeHHoro no nepumMerpy aedexra. Ha ¢one xocre-
00pa3oBaHys IPOUCXOIMWIN Hpouecchl ero auddepeHim-
poBKH. THHKTOpHANBHBIC CBOMCTBA OCHOBHOTO BEIIECTBA
HOBOOOpPA30BaHHOIM KOCTHOW TKaHM INpU OKpacke o Bau
I'M30Hy OTBeYanu TaKOBBIM B 3pEJiOi KOCTHOW TKaHW, T.C.
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XapaKTepU30BAIMCh BBIPAKEHHOH (yKcHHOGUIMEH (puc.
3A). IposBinennem aupepeHIUpOBKH KOCTHOM TKaHH
ObLIO IpeBpalleHUe ee MaTPUKCa U3 IPyOOBOIOKHUCTOH
B IUIACTHHYATYIO, a 3aT€M OKOHYATeNIbHOE (JOPMUpPOBAHUE
OCTEOHHBIX CHCTEM M TaBEepCOBBIX KaHaJoB (puc. 3B).

B nmakyHax KOCTHOTO MarpuKca ONpeIessuIuCch aAnud-
(epeHIMPOBaHHbIE OCTEOIMTHI. TpadeKyibl MOKPHITHI
HAQ/IKOCTHHIIEH M3 MOJIOJBIX KOJUIAr€HOBBIX BOJOKOH C
OOJIBIIUM KOJIMYECTBOM KIIETOK (hHOpOOIACTHIECKOTO
psna. B MexTpabekynspHbIX MPOCTPAHCTBAX BU3YaJIH3H-

poBajIaCh MUCJIONAHAA TKAaHb.
-— ——

Puc. 3. Mamepuanet Cerabone u buonnracm-/{enm 90

cymKu dKcnepumenma

Moposornueckoe Mccie0BaHie IMHAMUKH OCTEO-
penapanyu BO BTOpOM OmbITHOM rpymme Ha 90 cyTkn
MOCJIe UMIUIAHTAllMK TUTAHOBOTO MMILIAHTaTa M OCTEO-
rtactTudeckoro marepuana Cerabone rokasajio, 4To 110
MEPUMETPY KOCTHOTO AieheKTa Onpeelisuiach IpeuMyIie-
CTBEHHO TpyOoBOJIOKHUCTAs TKaHb (puc. 3C) ¢ peakuMu
MPEPBIBUCTHIMU yYaCTKAMH HOBOOOPA30BaHHOM KOCTHOMN
tkauu (puc. 3D). O0beMm pereHepara OblJI MCHBIIIC B CPaB-
HEHUH C MePBOM IKCIIEPUMEHTAIbHON IPYIIIOHN.

IIpu oxpacke no Ban ['m30Hy BOJIOKHUCTAsE COEIUHU-
TelIbHAsl TKaHb XapaKTepu30Bajach yMEPEHHO (yKCHHO-
(dunueii, 94To CBUIETENBCTBYET O MPOLIECCax KOJIIAreHu-
3anuu (puc. 3E). B kocTHOM TKaHH TP ¢POPMUPOBAHHBIX
JIaKyHax C MOIPY>KEHHbIMU B HUX 0CTE00IaCTaMHt U OCTe-
OLIUTaMH, OCTEOHHBIE CHCTEMBI M T'aBEPCOBBI KaHAJbI BO
MHOTHX Y4acTKax He ObUIM COPMHPOBAHBI MM MMEIN
HeynopsinoueHHbI Xapaktep (puc. 3F). Ilpu mocranoBke
NK-peakumy 4eTKO BU3YAITU3UPYIOTCSI IPH3HAKH HE3pe-
JIOCTH KOCTHOTO pereHepara: HepaBHOMEpHas THHKTOPUAITb-
Hasl TWIOTHOCTh OCHOBHOTO BEILIECTBA, OTCYTCTBHE OCTEOH-
HBIX CUCTEM U raBepCOBBIX KaHAOB (puc. 3G).
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B rpynne cpaBHenust Ha 30 CyTKH OIpENENsUTICh OCKONKU
TpabeKyl1 ry04aToro BeIlecTBa KOCTH Pa3InuHbIX Pa3MEpOB
U KOH(UTypanuu, OONbIINE TEPPUTOPHN HeKpo3a (puc. 4A)
C Pa3BUTHEM JIM3UCA OCTEOLMTOB, 3aIlyCTCBAHUEM 3HAUHTEIb-
HOM YacTH KJIETOYHBIX JIAKYH, YTO OBLIO MPOSIBIICHUEM aJIbTe-
patmu. Kpast KOCTHBIX (hparMeHTOB, COCTABJISIFOIIMX CTCHKU
nedeKTa, HePOBHOMEPHBI, «H3bEICHBD), C MHOTOYUCIICHHBIMU
DIYOOKMMH JIAKYHAMH B PE3YJIBTaTe BBIPAYKCHHOW Pe30POIIHHL.
B KOCTHOMO3IOBBIX TPOCTPAHCTBAX OTMEYAINCh BOCIIANIH-
TeNbHO-HEKpOTHIECKre m3MeHenus1 (puc. 4B), xapakrep Boc-
HaJleHUsT TPEeUMYINECTBEHHO (HOpHHO3HBIN. OcTeoreHHast
AKTUBHOCTB B 30HE Jie()eKTa OTCYTCTBOBAIIA.

Puc. 4. I'pynna koumpons na 30, 60 u 90 cymxu sxc-
nepumenma

Y ’KMBOTHBIX M3 TPYMIbI CpaBHEHUS Ha 60 CyTKH JKC-
NEepUMEHTa perapaTHBHbIC MPOIECCHl OBUTH BBIPAYKEHBI
cnabo. Ha npenaparax onpeznessiiiuck GpparMeHThl npe-
IIECTBEHHUKOB KOCTHOW TKaHM C MajbIM YHCIIOM KOCT-
HBIX JIAKYH U TUCTPOPHUIECKH U3MEHEHHBIMH OCTEOIMTA-
MH, a TaKKe sTYeKkaMu Jih3uca.

[To nepumerpy koctHoro aedekra ormedanach y3-
Kasi, IpepbIBUCTAs [10JI0Ca pereHepara, peiCTaBIeHHOTo
(MOPO3HO-KOCTHON TKaHBIO C MPHU3HAKAMHU HE3PEJIOCTH
(puc. 4C). INocnennsist BeIpaxanach B HEOOJIBIIOM 00b-
eMe pereHepupyrolel Tkauu, cnaboi 1 HepaBHOMEPHOMH
TUHKTOPHAIbHON IUIOTHOCTH OCHOBHOTO BEIIIECTBa KOCTH
U BOJIOKHHCTBIX CTPYKTYp (cnabast ¢pykcuHoduims), B OT-
CYTCTBUH KOCTHBIX JIAKYH C ITOI'PY>KEHHBIMU B HUX OCTEO-
0J1acTaMu M OCTEOLIMTAaMH, a TAK)Ke TeHICHIIUH K 00pa3o-
BaHUIO OCTEOHOB U TaBEPCOBBIX CHCTEM.

[Tpu HINK-peakuun 4eTKO ONpeneNsanch MpU3HAKU
He3penocTu (UOPO3HO-KOCTHOTO pereHepara: HHTCHCUB-
HocTh [IIMK-okpacku BapbHpoBajia OT ciaboil 10 yme-
PEHHOM, YTO CBUJIETEIBCTBYET O HEAOCTATOUYHOCTH MPO-
I[ecCcoB KomtareHu3anuu (puc. 4D).

B rpynne cpaBuenust Ha 90 cyTku mporecc ocTeope-
napanuy CyIecCTBeHHO OTCTaBajl OT TaKOBOTO B IE€PBOM
U BTOPOH ONBITHBIX rpynmnax. [To nepudepun koctHOTO
nedexTa HeOOBIIOoH 0 00beMy pereHepar MpeaCTaBICH
BOJIOKHHUCTO-KJIETOYHOM TKaHbiO (puc. 4E) u MenxuMu
KOCTHBIMH Tpabekyaamu (puc. 4F). B dankax He chopmupo-
BaHBI OCTEOHHBIE CHCTEMBI U T'aBEPCOBBI KaHAJIbIL.
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B mpoBeieHHOM  SKCIEpUMEHTAIbHO-MOP(HOIOTH-
YECKOM HCCJICIOBAaHUHM M3yueHa 3(Pp(PEeKTHBHOCTH OCTEO-
rulacTuieckux marepuanioB buommacr-/lent u Cerabone
Ha Ka4ecTBO MpoIeccoB ocTeopenapary. ConocTaBneHne
PE3yNbTaToOB MCCIEIOBAHUS B SKCIICPHMEHTAIBHBIX TPYII-
Max W rpyrnme KOHTPOJISi CBUJICTENBCTBYET 0 MOPQoJIoriye-
CKUX pa3/In4rAgX HC TOJIBKO B KOJIMYCCTBCHHBIX, HO U B Ka4C-
CTBCHHBIX XapaKTCPHUCTUKaAX HOBOOGpaBOBaHHI)IX KOCTHBIX
cTpykTyp. Mopdororniyeckn NOATBEpIKIICHA aKTUBALMS U
ONTUMH3AIMSA TPOIECCOB OCTEOpenapaniy Mpx HUCIIONb30-
BaHUU OCTEOILIACTUUECKUX MarepuanoB buomnacr-/leHT u
Cerabone, uto obecrieurBaeT 3amelleHne Ae(EeKTOB KOCT-
HOU TKaHU.

Mopdonoruueckoe HcciieJOBaHKUE, MTPOBEJCHHOE Ha
30 cyTKM 3KCIIEpUMEHTa, MOKa3ajno, YTO MpOIecc pere-
HEpanyu KOCTHOM TKaHH B OCHOBHBIX OKCIICPUMCHTaJIb-
HBIX TpyHNax NPUHLUIHAILHO HE omIMuaercs. B 1o xe
BpeMsI B MEPBOH IKCIICPHUMEHTATBHON I'PyIIIE OCTEOTeHe3
B 30HC UMIUIAHTAIIMA TUTAHOBOI'O MMIUIAHTAaTa XU Marcpu-
ana brormact-JlenT uMen 0ojiee BHICOKHE IMOKA3aTeNH 10
COCTOSIHMIO KJIETOYHOTO COCTaBa M aMOp(HOro BelecTsa
KOCTHOM TKaHM, Pa3BUTHS MHUKPOLHPKYIATOPHOIO pycia,
YTO COOTBETCTBYCT OINTHMAJIbHBIM MOp(bOJ'lOF NYCCKUM Xa-
pakTepucTHKaM. B 3To0 ke BpeMs K JaHHOMY CPOKY JKCIIe-
puMeHTa (GOPMHUPOBATICH OCTEOHBI M I'ABEPCOBBI KaHAIBI,
KOTOpBIE OCTABAJINCh HEOAMHAKOBBIMHU 110 (hopme u pazme-
paM, He ObUIH YHOPSAOUYEHBI, YTO CBH/CTEILCTBYET O HE3a-
BEPIIIEHHOCTH BOCCTAHOBUTEINIBHBIX MPOLIECCOB.

Bo BTOpO# 3KCIIEPUMEHTAILHOU IPYIIIE, I11€ UCIIONb-
30BaIM ocTeoruiacTuueckuii marepuan Cerabone, mporiecc
ocreopenaparuu 0buT MeHee nHTeHCHBHBIM. Jlo 30 cyTok
B pereHepare npeodiaall BOJIOKHUCTO-KICTOYHBIH KOMITO-
HEHT, B KOTOPOM OOHapy>XMBAJINCh KaK y4acTKH Oe3octe-
OI/IZ[HOI‘/II TKaHH, Tak " HC6OJ'H>I_UI/IG Y4aCTKu ¢ HEMHOT'OYHC-
JICHHBIMU (pUOPO3HBIMU U KOCTHBIMH TPAOCKYJIaMH MEITKHX
pa3mepoB. KonmnuecTBo 0CTEOIMTOB, TaBEPCOBBIX KaHAJIOB
OBUTO HE3HAUUTENIFHO ¥ OHU He OBLIN YTIOPSIIOUCHBI.

B rpynne xonTpons Ha 30 CyTKH B KOCTHON TKaHU CO-
XpaHWJINCh BOCHAJIUTCIbHO-HCKPOTUYCCKUC N3MCHCHUS.
[Ipu3Haku octeopenapaiii OTCYTCTBOBAIIH.

Ha 60 cyTku sxciepuMeHTa HHTEHCUBHOCTh OCTEOpe-
MapaTUBHOTO MpOIlecca B IKCIEPHUMEHTANbHBIX TPYIIax
yBEJIMYKMBajgach ¢ (HOPMHUPOBAHHEM I'PYyOOBOIOKHHCTON
COGI[HHHTCHI)HOﬁ TKaHU C YHOOPSAJAOYCHHBIMH ITy4YKaMH
KOJIJIAar€HOBBIX BOJIOKOH M 60J'II)IHI/IM KOJIMYCCTBOM OCTC-
00J1aCTOB M OCTEOIUTOB, (POPMUPOBAIHCH TAKIKE U KOCT-
HBIE€ CTPYKTYPBHI.

Beicokasi pernaparnBHas akKTUBHOCTb M 0Opa3oBaHUE
OCTEOIIAaCTUYECKUX IPOLECCOB B HOBOOOPa30BaHHOI
KOCTHOH TKaHH 0COOCHHO BBIpa)KEHA B IEPBOW AKCIIEPH-
MEeHTaJIbHOU Tpymme. K maHHOMYy CpOKy SKCIEepHMEHTa
OCTEOHBI U TaBEPCOBBIC KaHaJbl (POPMHUPOBAIUCH, COCTO-
SIHUE KJIETOYHOTO COCTaBa M aMOP(HOr0 BEIIECTBa pere-
HEpUPYIOIIECH KOCTHOM TKaHU, Pa3BUTUE MUKPOLIUPKYJIS-
TOPHOTO pYCJa CBUAETEIBCTBOBATO O BBICOKOM YPOBHE
mddepeHIpoBKH HOBOOOPa30BaHHOM KOCTHOW TKaHH,
YTO TIO3BOJISIET OLICHUTH MOP(OJIOTHYECKHE XapaKTepH-
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CTHKH OCTEOPENnapaTUBHOIO Mpoliecca Kak ONTUMAaIbHBIE.

Mopdonorndeckoe uzyucuue 3p(HEKTHBHOCTH OCTEO-
rutactuueckoro Marepuana Cerabone nokasaso, 4To ocTe-
openapariiust B 30He aedekTa Oblia ciiadee B CpaBHCHHUHU C
MatepuanoM buoract-JleHT, 4To IPOSBILIOCH B TPe0O-
JIaJIaHUH BOJIOKHUCTO-KJICTOYHOTO ¥ XOHAPOUTHOTO KOM-
MOHEHTOB B COCTaBe pereHepara, oosee ciadbIX TemIax
(opMHUpOBaHHs KOCTHBIX TPadEKysl HEOOIBIIUX pa3Me-
POB, B KOTOPBIX KOCTHBIC JIAKYHBI H OCTEOHHBIE CUCTEMbI
C raBepCOBBIMM KaHAJaMU HE YHOPSIOYeHbI. DTH Xapak-
TEPUCTUKHU CBUICTEIILCTBYIOT O HEZJOCTATOUHOM 3pEIOCTH
perenepara 10 60 cyTok BO BTOPOH SKCIIEPUMEHTAIBLHOM
rpymre.

B rpynne cpaBHeHus Ha 60 CyTKM JKCIIEpUMEHTA B
CPaBHEHUM C IIEPBOMl U BTOPOH 3KCIEPUMEHTAIBHBIMU
rpyniaMy oTrMmevanach ciiabasi peraparuBHas aKTHB-
HOCTb, YTO BBIPAXKAJIOCh B MaJIOM KOJIMYECTBE HOBOOO-
pa3oBaHHBIX TPaOEKyJa WM B IIOJHOM HX OTCYTCTBHH.
ITo nepumerpy KocTtHOro nedekra ObUT CHOPMHUPOBAH
HEeOOJIBIIION 10 00BEMY pereHepar, MPeCTaBICHHBIN Kile-
TOYHO-BOJIOKHUCTOU COEIMHUTEIIBHON TKaHbIO.

B nepBoit sxcniepuMenTansHON rpynme Ha 90 cyTku
9KCTIIEPUMEHTA OCTeOopenaparus HuMesla 3aBepIIeHHBIN
xapakrep: copMHPOBaHbI KOCTHBIE CTPYKTYDPBI 3PEIIOro
THUIIA C YIOPSIIOYEHHBIMA OCTEOHHBIMU CHCTEMaMH U Tra-
BEPCOBBIMHU KaHAJIaAMH.

Bo BTOpO#l 3KCIEPUMEHTAIbHOW TIPYIIE TEMIIbI
U KaueCTBO OCTEOpEMapalud HECKONbKO CHUKCHBI B
CPaBHEHHUHU C IIEPBOU I'PYIIION, YTO BBIPAKAJIOCH B IIpE-
007aJaHUN BOJIOKHUCTO-KJIETOUHOTO U XOHJIPOMUIHOTO
KOMITOHEHTOB B COCTaBe pereHepara, ciiaboM pa3BUTHH
KOCTHBIX TpaOeKyJ, B KOTOPBIX JIAKYHbI U T'aBEPCOBBI
KaHaJbl ObUIM HEMHOTOYHCICHHBIMU M COXpaHsUId He-
YHOPSATOYEHHOCTb.

VY JKMBOTHBIX U3 TPYIIBI KOHTPoJs Ha 90 cyTku pemna-
paTUBHBIE TIpoOLiecChl Hanboee c1abo BbIpakeHbl. Pere-
HepUpYyIolIasi TKaHb MPEACTaBICHa HEOONBIIUM 0 00b-
€My BOJIOKHHCTO-KJIETOYHBIM KOMIIOHEHTOM M MEJIKHMH
(UOPO3HBIMU ¥ KOCTHBIMHU TpabeKyJaMu, a TAKXKe y4acT-
KaMH XOHAPOUTHOH ] epeHIIPOBKH.

CpaBHUTENBbHBIN MOp(hOIIOTHYECKUI aHaJIu3
0CTEO-INIACTUYECKUX MarepuanoB buomnact-JleHT u
Cerabone mokasajn NPEeHMYIIECTBO MEPBOTO U3 HHUX,
YTO TOATBEPKIECHO Hauboiee BBHIPAKEHHON aKTHUBa-
el pernapaTUBHOTO OCTEOTE€He3a U ONTHUMAaJIbHBIMHU
MOP(}OJIOTHYECKUMHU XapaKTePUCTHKAaMH HOBOOOpa3o-
BAHHOM KOCTHOW TKaHH.

B rpynme cpaBHeHHs OTMEUaIUCh HE TONBKO ciaboe
00pazoBaHKe KOCTHBIX CTPYKTYP, HO M HE3pEeJIOCTh OCTe-
obnactuueckux sj1eMeHToB. [Iporecc ocreopenapanuu
JIO OKOHUYAHHSI SKCTIEPUMEHTA HE 3aBEPIIHJICS.

BeiBonbl. 1. Pesynbrarel MOp¢OIOrHYECKOrO HC-
CJIEJIOBAaHMS IOKa3ald, YTO IMPH 3aMOJHEHUH KOCTHBIX
JnedeKkToB ocreoruiactTuueckuM Marepuaiom Cerabone
nnu buomnact-ZIeHT Ha BCeX CpOKax HKCIEPHUMEHTa OT-
CYTCTBOBAJH BOCHAINTEIbHBIC U3MEHEHUS, OTTOPKECHUE
WM aNIepruyecKue peakiiiy B OTBET Ha NMIUIAHTAIHIO.
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2. Tlonmy4ennble Mop(OJIOTHYECKUE JaHHbIC CBHUJE-
TENBCTBYIOT, YTO MPOLIECC pereHepanuy KOCTHOM TKaHU
C HCHOJIb30BaHMEM ocTeoMmoaudukaropoB buormact u
Cerabone ycuimBasicsi B CpaBHEHUH C TPYIIION KOHTPOJISL.

3. TeMmImbl BOCCTAHOBJICHUSI KOCTHBIX CTPYKTYp M Kade-
CTBCHHBIC XapaKTEPUCTHKH HOBOOOpPA30BaHHOH KOCTH B
uccnenosareabckux rpymmax (buoract u Cerabone) npuH-
[UITHATIBHO HE OTIMYAJINCh, OJHAKO MPHU HCIIOIb30BAaHUU
buonmact octeopenaparys mportekana 0ojee akTUBHO, C
0oJ1ee ONTUMAITBHBIMU MOP(OJIOTHYECKUMH XapaKTepUCTH-
KaM{ HOBOOOPA30BAHHOM KOCTHOH TKaHH.

4. B rpymnre KOHTPOIIsi OCTEOHEOreHe3 ObLI CaMbIM Clia-
OBbIM M 10 OKOHYAHHS SKCTICPUMEHTA HE 3aBEPIICHHBIM.
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SUMMARY

COMPARATIVE MORPHOLOGICAL STUDY OF
GUIDED BONE TISSUE REGENERATION USING
XENOGENIC OSTEOPLASTIC MATERIAL BIO-
PLAST-DENT AND CERABONE

12 Chernenko V., 'Lyubchenko A.

'Kharkov Medical Academy of Postgraduate Education,
Kharkov; *Medical Institute at Sumy State University,
Ukraine

The purpose of the work is the modeling in the experi-
ment of guided regeneration of bone tissue with the use
of osteoplastic materials Bioplast and Cerabone with the
subsequent morphological study of their influence on the
course of osteoreparation.

The experimental-morphological part of the work was
performed on 90 mature rats of the Wistar line. The animals
were divided into 3 experimental groups. In the first group
(30 rats), the osteoplastic material Bioplast-Dent was used; in
the second group (30 rats), the osteoplastic material Cerabo-
ne was used. The third (30 rats) group was the control group.
A defect in the bone region was formed in rats, a titanium
screw (BT1-00) was implanted, then the bone defects were
filled with osteoplastic material. In the control group, the os-
teoplastic material was not used. The animals were removed
from the experiment by decapitation under ether anesthesia
in 30, 60 and 90 days. For morphological examination the
resection of the central part of the femur shaft was carried
out, including a defect site with a regenerator and a titanium
screw. Each studied case was subjected to a microscopy sur-
vey in which the general character of the bone structure was
assessed, as well as the presence or absence of changes and
their nature in the zone of implant and osteoplastic material,
as well as in dependent bone areas.

The result of the comparative morphological study
of xenogeneic osteoplastic materials Bioplast-Dent and

© GMN

Cerabone resulted in the recommended use of one of the
materials in this implantation technique.

Regeneration time of bone structures and qualitative
characteristics of the newly formed bone did not differ
fundamentally, however, when using Bioplast-Dent ma-
terial, osteoreparation proceeded more actively and with
more optimal morphological characteristics; there were
no inflammatory changes, rejections or allergic reactions
in response to implantation at all stages of the experiment.

Keywords: direct implantation, osseointegration, osteo-
plastic xenogeneic material, immediate loading.

PE3IOME

CPABHUTEJIBHOE MOP®OJOTNYECKOE
UCCJEIOBAHUE HAIIPABJIEHHOM PETEHE-
PAIIUM KOCTHOMN TKAHHU IPHU HMCIOJIB30-
BAHHUUN KCEHOI'EHHBIX OCTEOIIJIACTH-
YECKUX MATEPHUAJIOB BUOIIJIACT-AEHT U
CERABONE

Yepuenxo B.H., JTio6uenko A.B.

! Xapvkosckasi MeouyuHcKkas akademust ROCAeOUNIOMHO20
obpazosanus,; *Cymckuil 20Cy0apcmeenuvlil YHUeepCu-
mem, Meouyuncxuti uncmumym, Ykpauna

Ilenplo uccrnenoBaHUs SBUIOCH MOJAEIMPOBAHHE B
OKCIEPUMEHTE HAIPABICHHOW pereHepanuy KOCTHOU
TKaHHU C MCIOJIb30BAHUEM OCTEOIIACTUYECKUX MaTepHha-
noB buortact-Jlent u Cerabone ¢ mociaeayrOIuM MOp-
(hoJTOTHUECKUM HCCIIEIOBAHUEM MX BIMSHUS Ha XOJI OCTe-
openaparuu.

DKCIepUMEHTATLHO-MOP(OIOTHYECKAs YaCTh PaOOThI
BbITIOSTHEeHA Ha 90 MoI0BO3peENbIX Kpbicax JIMHUU Buctap.
JKuBoTHBIE pa3feneHsl Ha 3 SKCIepUMEHTaIbHbIE TPYTI-
mel: B mepBoif rpymmne (n=30) ucronb30BaNy OCTEOIUIa-
cruyeckuil Mmarepuan buoruact-/[eHT, Bo Bropoii rpynmne
(n=30) - ocreomnactuyeckuii Mmarepuan Cerabone. Tpe-
Thst Tpynmna (n=30) - koHTpoab. Kpbicam dopmupoBain
neeKT B 001aCTH KOCTH, TIPOBOIMIA UMILTAHTAIHIO TH-
tanoBoro BuHTa (BT1-00), mocJe yero kocTHbie Ne(EKThI
3aMoJIHsUIN OCTEOIIACTUYECKUM MarepuajoM. B rpymme
KOHTPOJII OCTEOIUIaCTUYECKUM MaTepHaj He HCHONb30-
BaU. JKMBOTHBIX BBIBOJMIIN U3 SKCIEPUMEHTA METOIOM
JleKanuTanuy 1oy dpupHbIM Hapko3oMm Ha 30, 60 u 90
cyTku. J171st MOp(OIOrHuECKOro UCCIIeA0BaHUS TPOBOJIU-
JM PE3eKIHI0 IIEHTPalIbHOI YacTu auaduza OeApeHHON
KOCTH, BKJIIOYasl y4acTOK JedeKTa C pereHepaTropoM |
TUTAHOBBIM BUHTOM. Kaxx1p1ii ncciemyeMblil cimydait moj-
Beprajiu 0030pHON MUKPOCKOIIHH, IIPH KOTOPO OIICHUBA-
T OOIIUI XapaKTep CTPOCHUSI KOCTH, a TaKKe HaIN4ne
WM OTCYTCTBHE M3MEHEHHUH, NX XapaKTep B 30HE pacmo-
JIOKEHUS] MMIUTAHTaTa, OCTEOIUIAaCTHUECKOro MaTepHuasa
U B IPHJICTAIONINX YYaCcTKaX KOCTH.

[TonyueHHbIl pe3ynbrar CpaBHUTEIBLHOTO MOP(HOII0-
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THYECKOTO MCCIEOBAaHUS KCEHOTCHHBIX OCTEOIIaCTUYC-
ckux MarepuanoB buormnacr-Jlent u Cerabone mo3Bosis-
€T PEeKOMEH/IOBATh UCIOJIb30BaHUE 00OMX MaTepuajoB B
JAHHON METOJMKE MMILIAHTAlMHU. TeMIbl BOCCTaHOBIIC-
HUSI KOCTHBIX CTPYKTYP U Kau€CTBEHHBIE XapaKTEePUCTUKU
HOBOOOPA30BaHHON KOCTH MPHHIUIHAIBLHO HE OTIIMYA-
JINCh, O/IHAKO MPH UCIIOJIb30BaHWU MaTepuania buomnnact-
JleHT octeopemnaparius mpoTekaiga 0oyiee aKTUBHO U C
0oJiee ONTUMAIBHBIMA MOP(OIIOTHISCKHMHU XapaKTepH-
CTUKaMH, Ha BCEX CPOKAX IKCIEPUMEHTA OTCYTCTBOBAIU
BOCHAJIMTENIbHBIE U3MEHEHUS, OTTOPKEHUS WM AJIJIEPTU-
YECKHUE PeaklMM B OTBET HA UMILIAHTALIUIO.
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CHARACTERISTICS OF GAMMA OSCILLATIONS INDUCED
BY KAINATE PRESSURE EJECTION ON CA1 HIPPOCAMPUS
OF MICE BRAIN SLICES IN SUBMERGED CHAMBERS

Kipiani E.

Institute for Neurophysiology, Charite, Berlin, Germany, Department of Informatics,
Mathematics and Natural Sciences, St. Andrew the First, Tbilisi, Georgia

Assemblies in the waking brain typically synchronize
within gamma range. Gamma oscillations are very impor-
tant rhythms of the brain involved in attention, conscious-
ness, working memory, sensory binding and in its abnor-
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malities [4] are registered during schizophrenia, epilepsy
and Alzheimer’s disease.

Although physiologically realistic patterns of network
activity have been successfully induced in brain slices
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maintained in interface-type recording chambers, it was
hard to obtain results in submerged conditions, which of-
fer significant experimental advantages, including patch-
clamp recordings and imaging techniques.

Recently it was discovered that gamma oscillations
in area CA1 of hippocampus can be induced when both
CA3 and subiculum are disconnected from the circuit,
implying a local generator [2,8]. There are some stud-
ies describing gamma oscillations in CA1 together with
various types of hippocampal cells [2,3,6]. However, in
above mentioned investigations either gamma induction
methods are different or less attention is paid to character-
istics of CA1 gamma oscillations themselves and gamma
cycles are considered in relation to discharge probabilities
of various types of neurons.

Sustained carbachol (CCh) induced network oscilla-
tions were successfully recorded in submerged hippocam-
pal slices in CA3 area at increased flow rates of super-
fusion solution or from increased thickness of slices. To
receive spontaneous population rhythmic activities Wu
and colleagues developed a novel slice preparation of 1
mm thickness from adult mice hippocampus [10]. They
claimed that in rodent hippocampal slices thinner than
500 um, population rhythmic activities do not occur due
to limited network connectivity. However, kainate pres-
sure ejection evoked gamma oscillations were also re-
corded recently from 400 pm hippocampal slices [2].

Differ from above mentioned details presented data
was recorded from 350 or 300 pum thick slices at room
temperature in area CA1l of hippocampus. Here will be
discussed heterogeneity of short-term transient gamma
oscillations in CA1 hippocampus.

Material and methods. Slice preparation

Experiments were performed on horizontal combined
entorhynal-cortex-hippocampal slices (300-350 pm thick)
prepared with a tissue slicer (Leica VT 1000 S, Nussloch,
Germany). Brains were taken from C57BL6 or transgenic
mice that expressed enhanced fluorescent protein under the
control of parvalbumin promoter. Animals were decapitated
under deep ether anesthesia, brains were rapidly removed
and incubated in 4 degree Celsius cold and oxygenated arti-
ficial cerebrospinal fluid (ACSF) as described elsewhere [3].

Field recordings were performed at room temperature
in submerged chambers. Rate of superfusion with ACSF
was up to 3 ml per min. The kainite pressure ejection and
recording electrons were close to each other (0.2 mm
distance) to get prominent field recordings. Both glass
devices were in CA1 hippocampus between the stratum
radiatum and lacunosum-moleculare. Field potentials
were recorded with axoclamp 2B amplifier (Axon Instru-
ments, Union City, CA, USA) and analysed by Axograph.
Oscillatory peak frequency was determined by averaging
several consecutive Fourier transforms, contained within
a 1 second epoch at the beginning and the middle part of
the oscillation. For statistical comparisons t-test was used.
Average values are expressed as the means =+ standard de-
viation (SD).
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Results and their discussion. Transient gamma oscil-
lations were induced in CA1 hippocampus of mice slices
by the pressure ejection of 1 mM kainic acid (Tocris/
Biotrend, Cologne, Germany) onto the boundary of stra-
tum radiatum and stratum lacunosum moleculare of the
hippocampal CA1 area.

Kainate pressure ejection for 10 ms caused short (0.5
second) negative (1.5 or 2 mV) shift of DC in the field
recordings. Local field potential (LFP) oscillations were
recorded from 44 hippocampal slices from 32 mice. Alto-
gether, oscillations where registered 70 times.

In 13 out of 44 slices LFP oscillations were induced
from three to six times. In the rest 31 slices oscillations
were mostly induced twice with different time intervals.
Due to the little power and/or sparse number of gamma
cycles of the second time induced oscillations their char-
acterization is not discussed with more details.

In 13 slices gamma oscillations were successfully in-
duced various times: twice (n = 6), three times (n=3), four
times (n=2) and five times (n=2). In each case one more
induction of gamma activity was tried but it either failed
or some sparse gamma cycles were registered. Therefore,
last results are not presented here. Altogether, there were
recorded 39 oscillatory events from 13 slices.

To develop the field oscillation 0.16+0.21 seconds were
required. Often, the field oscillation had a waxing and wan-
ing character. Oscillation power (amplitude) was generally
bigger at the beginning of induction that in the following part
of oscillation. However, in some cases it increased after sev-
eral seconds from kainite pressure ejection.

Development of field oscillation needed different time.
Rarely, its induction needed several seconds and only then
after 1.3 seconds did the amplitude show increase and re-
ceived structured nature.

Whole duration of LFP oscillations were divided into
three or two epochs because of their heterogeneous nature:
LFP oscillations with maximum power (initial state of os-
cillation) (Fig. 1a), with declining power (middle or last
part of oscillations) (Fig. 1b) and with the lowest power.
The last activity was expressed as alteration of appear-
ance and disappearance of sparse gamma cycles with little
power. With the other words, reduction of the amplitude
length was sometimes expressed with the sparse gamma
cycles as the indicator of the declining oscillations. Re-
duction in gamma power was also registered during each
consecutive induction of oscillation in all 13 slices.

Mean initial amplitude and middle part amplitude of
oscillations recorded from 13 slices were significantly dif-
ferent from each other (p=0.0001). Mean initial oscilla-
tion amplitude was 0.23+0.6 mV. Mean middle part oscil-
lation amplitude was 0.19+0.3 mV.

Studying the frequency of the same activities in 13 slices
showed that period of gamma cycles was significantly differ-
ent in the middle part of oscillation compared with the initial
section (44.24+8.42 Hz vs. 49.31+10.96 Hz, p=0.03, n=39)
(Fig. 2 aand b). However, the frequency of consecutive gam-
ma oscillations did not change noticeably.
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Fig. 1 Gamma oscillation power at the initial part of
oscillation (a) and the middle part (b) of it. Vertical axis
shows amplitude in mV. Horizontal axis show four con-
secutive gamma activity induced in the same slices (n=4)
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Fig. 2. Gamma oscillation frequency is shown at the
initial part of oscillation (a) and the middle part (b) of it.
Vertical axis show oscillation frequency measured in Hz.
Horizontal axis show four consecutive gamma activity in-
duced in the same slices (n=4)

From 70 field recordings presented here 20 of them
were divided into three epochs: initial, middle and last
parts and the remaining 47 were characterized as two ep-
ochs: initial and middle parts. Even Sharp Wave Ripples
(SWR) were registered once during the weak power oscil-
lations. Other 3 oscillations were homogenous throughout
the whole oscillations and were not divided into epochs.

Mean duration of the initial part of gamma oscillation
was 3.52 seconds, standard deviation = 2.20. Mean dura-
tion of middle part oscillation = 3.24 seconds, standard
deviation = 1.91. The mean duration of transient LFP os-
cillations were 7.55+3.77 seconds.

To study reliability of induction of gamma oscilla-
tions kainite pressure ejection was repeated with various
random time intervals (from 3 to 33 minutes). According
to the preliminary hypothesis the longer the time interval
the higher the amplitude of gamma cycles. It appeared
that to induce gamma oscillations repeatedly time inter-
val between the previous and following kainite pressure
ejection should be at least 3 minutes. Thus, the interval in
between the consecutive oscillations has not a significant
importance on oscillation induction, but the shortest delay
to the next induction was 3 minutes long.

There was no correlation between time interval of the
consecutive gamma oscillations and its power (amplitude)
(Fig. 3). Thus, time interval is not an affecting factor on
power of gamma oscillations.
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Fig. 3. Relationship between the time interval and am-
plitude of consecutive gamma oscillations

Studying the impact of time interval on oscillation fre-
quency revealed the regression tendency as the time inter-
val increased (Fig. 4).
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Fig. 4. Relationship between the time interval and fre-
quency of consecutive gamma oscillations

Examining the frequency for nine oscillations in a sec-
ond long window scale showed that during each second
frequency of oscillation was reduced. Data is not presented
here.

To sum up, gamma oscillations induced in submerged
chambers by kainite pressure ejection had heterogeneous
nature throughout the short transient period. Induction
of concomitant field oscillations did not depend on the
duration of time intervals between the oscillations. The
amplitude of oscillations was in negative correlation with
the oscillation induction order. However, time intervals
between oscillations had no effect on oscillation power.
Neither oscillation frequency was affected by the order
of induction but time interval between the consecutive
events affected the frequency and caused its reduction.

Generally, synchronous oscillatory activity is well ex-
pressed in area CA3 than in CA1 hippocampus. Kainate
induced gamma oscillation amplitudes recorded in area
CA3 in interface chamber are always several times larger
than in area CA1l.

Amplitude of gamma cycles induced by kainite bath
application recorded in interface chambers varies from
0.8 to 2 mV in CA3 and from 0.15 to 0.3 mV in area CAl
[9]. Data presented here about the amplitude of gamma
cycles (0.23+£0.5 mV) is similar to above mention mea-
surements and recordings in submerged chambers [3].
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However, the duration of transient gamma oscillations of
CALI lasted for shorter period (7.44+3.56 seconds) than it
was reported elswhere [2,3,8].

Limitations of the experiments were thickness of slic-
es (300 and 350 um) and the speed of ACSF supply that
was 3 ml/min. It was shown that gamma oscillations are
well developed in thicker slices during the high rate of
superfusion (5 ml/min) [2,8,10]. However, the thicker the
slices, the harder to select an interneuron for whole-cell
patch clamp recordings. So does the high rate of superfu-
sion: ACSF drops may vibrate the slice and risk losing the
patched cell. Here presented recording were done at room
temperature. To increase the temperature up to 37 degree
Celsius may show comparatively different results.
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SUMMARY

CHARACTERISTICS OF GAMMA OSCILLATIONS INDUCED BY KAINATE PRESSURE EJECTION
ON CA1 HIPPOCAMPUS OF MICE BRAIN SLICES IN SUBMERGED CHAMBERS

Kipiani E.

Institute for Neurophysiology, Charite, Berlin, Germany,; Department of Informatics,
Mathematics and Natural Sciences, St. Andrew the First, Thilisi, Georgia

Aim - mostly, gamma oscillations are studied in inter-
face-type chambers. The purpose of the presented investi-
gation is to describe the characteristics of gamma oscilla-
tions induced in submerged chambers by kainite pressure
ejection.

Horizontal combined entorhynal-hippocampal slices
300-350 um were prepared from young mice (P18-28).
Gamma oscillations were induced by 1 mM kainite pres-
sure ejection at the boundary of stratum radiatum and
lacunosum-moleculare of area CAl. Field potential re-
cordings were registered from the vicinity of kainite ap-
plication.

Induced CAT1 local field potential (LFP) oscillations
were brief (7.5543.77 sec.) and had heterogeneous na-
ture; they could be divided into three epochs: well developed
initial part of oscillation, middle part with reduced gamma
power and last part of the rhythm with sporadic immergence
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of sparse (3 to 5) gamma cycles. Generally, initial parts of
oscillations had higher amplitude and frequency than the
middle part of it. Induction of consecutive gamma oscilla-
tions did not depend on the duration of the time intervals be-
tween oscillations. Their amplitude was affected by the order
of induction but not by time intervals between oscillations.
Neither the frequency was affected by the order of induced
activities in the same slice. However, comparatively lower
frequency oscillations were recorded after long time inter-
vals between gamma activities.

Induction of CA1 gamma oscillations in submerged
conditions will offer significant experimental advantage,
like using patch-clamp techniques to study the mecha-
nism of this activity.

Keywords: gamma oscillations, submerged chamber,
CA1 hippocampus, kainite.
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PE3IOME

XAPAKTEPUCTUKA TAMMA-OCIHWISIIAA, BBI3BAHHBIX BHIEPOCOM KAMHATHOI'O
JTABJEHUS HA TUTIIIOKAMII CA1 CPE30B MO3T'A MBIIIEX B ITOABOIHBIX KAMEPAX

Kunmnann E.D.

Hnemumym netipogpusuonoeuu, [llapume, Beprun, epmanus; [ pysunckuil ynusepcumem Iampuapxuu I pysuu
um. Anopes Ilepsossannozo, haxyniomem unghopmamuru, Mamemamuxy u ecmecmeennvix nayx, Tounucu, I pyzust

Llenpro wccienoBanus SIBUJIACh XapaKTEPHCTHUKA TaM-
Ma-OCHMJUISILIMHN, BBI3BAHHBIX BBIOPOCOM KaHHATHOTO JaBJie-
HUS1 B TTO/IBOJTHBIX KaMepax B SKCIIEPUMEHTE.

Hcnonb3oBaHbl  TOPU30HTAIbHBIE KOMOWHHPOBAH-
HBIE SHTOpUHANI-TUNNOKamnansHbe 300-350 MKM cpessl,
MIPUTOTOBJICHHBIC M3 TOJOBHOIO MO3Ta MOJIO/IBIX MbIIIEHt
18-28 nmmeii. 'aMma-oCIMIIIAIINN MHAYIHPOBAIHCE | MM
KauHaTOM Ha rpaHHIaX CTPATYM-PaJuaTyM M JIAKYHO3yM-
Mosiekynape obnactu CAl. 3anmucu TOTEHIMANa OIS
PErUCTPUPOBAIIMCH OKOJIO  ANIIMKAI[MOHHOW ITUIIEThI
kauHata. MHAyupoBaHHbIe KOJeOaHuUs MOTEHIIMAa JIO-
kanpHOTO TIoNst CA 1 ObuTH Kparkumu (7,5543,77 cek.) u
HOCHWJIM T€TEPOTCHHBIH XapakTep; WX MOXKHO Pa3ieiuTh
Ha TPHU YacTH: XOPOLIO Pa3BUTasi HauyaJibHas YacTh KoJle-
OaHMi, CPeIHSS YacTh - C YMEHBIICHHOW IraMMa-MOIIIHO-
CTBIO, TOCJEIHSS YacTh - CIOPAMYECKOe TPOPACTAHUE

raMMa-IukiIoB (ot 3 nmo 5). HawanmpHble yacTu Koseba-
HUM, KaK MpPaBUIIO, UMENU OO0Jiee BBICOKYIO aMILIHTYIY
1 4aCTOTy, YEM CpCIAHAA 4aCThb. I/IH]IyKLIl/Iﬂ IocJijeoBa-
TCIAbHBIX FaMMa-OCLII/IJ'IHHIJ,I/lﬁ HE 3aBUCHJIAa OT ONPOJAOJI-
JKUTEJIBHOCTH BPEMEHHBIX HHTEPBAJIOB MEXIY KoyieOa-
HusMH. Ha ux AMILUIATYAY BJIWAIT TOPAAOK MHAYKIIUHU, a
HE BpPEMEHHbIE MHTEpBaJIbl Mexay KonebaHusimu. [Ipu
YBCIIMYCHHUU HHTEpBajia BPEMCHU PETUCTPUPOBATIUCH
OCHMILIAIMHK Oojee HU3KOHM yacToThl. OQHAKO, Ha Ya-
CTOTY HE€ BJIUAJ MOPAAOK MHAYUHUPOBAHHBIX ﬂeﬁCTBMﬁ
B OJIHOM U TOM XK€ cpe3se.

Pe3synbrars! Hccie10BaHuUS IO3BOJISIOT 3aKIIFOUUTh, YTO
uHAyKus ramma-ociuisiiid CAl B IONBOAHBIX KaMepax
HapsiTy C UCTIOIb30BaHUEM METOIOB ''MaTy-Kiemmna' co3aer
XOpOUIHE SKCIICPUMCHTAJILHBIC YCJIIOBUA IJI U3yYCHUSA ME-
XaHU3MOB raMMa-aKTUBHOCTHU.
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BJIUSHUE HECBAJIAHCHUPOBAHHOTI'O IIUTAHUS BEPEMEHHBIX KPbBIC
HA COAEP/ KAHUE BUOT'EHHBIX DJIEMEHTOB B TBEP/IbIX TKAHSX 3YBOB
N CBIBOPOTKE KPOBU Y UX ITIOTOMCTBA

HuxkonaeBa O.B., [lucbmennas O.T.

XapvKroscKuil HAYUOHATLHBLIL MEOUYUHCKUL YHUGepcumem, YKpauna

[Inpokast pacipoCTpaHEHHOCTh Kapueca Cpeau AeT-
CKOTO HAceleHHs B HEKOTOPBIX PETHOHAX YKPaWHbBI I10
JIaHHBIM Pa3HBIX aBTOPOB gocturaer ot 60% no 72,3%
[1,9]. Oror nokazarens sBISETCS MPEIONPEAEITSIOLIUM
AKTyaJIbHOCTh JaHHOH NMPOOJIEMBI U JUKTYEeT HEoOXO/au-
MOCTb COBEPUICHCTBOBAHHSI METOMOB MPO(MIAKTUKH 3a-
GoneBanuii 3y0oB y gereil. Cumraercsi, 4yTo (HaKTOpoOM
pHCKa BOBHUKHOBEHHSI CTOMAaTOJIOTHUECKUX 3a00IeBaHNH
y IeTel SBISETCS HU3Kasi OCBEIOMIICHHOCTh OEPEMEHHBIX
JKCHIIIMH O BIIMSTHUM ITUTAHUS KaK Ha UX COOCTBEHHBIH Op-
raHu3M, Tak ¥ Ha OpraHu3M peOeHka. B pesymbrare He-
TIOJTHOLICHHOE NHUTaHHE OEepeMEHHBIX JKCHIINH 3a4acTyro
BBI3BIBACT 3aMEJICHUE CO3PEBaHUs TKaHEeH 3y0oB, (op-
MHUPOBaHHE MX HU3KOH KapHecpe3UCTEHTHOCTH M Pa3BHU-
THE Kapueca 3y0oB y moromctsa [2-4,8,10]. ITpoBeneHsl
HccIe0BaHus, O1aronapsi KOTOPbIM CTalIo U3BECTHO, YTO
HOpPMaJIBHOE cojiep)KaHue OeNKa B IHIIEBOM pAaIMOHE U
YMEpEHHOE COfIepXKaHUE TAKUX MAKpPOIIEMEHTOB, Kak
KaJbIHi 1 pochOop MONOKNUTEITHHO BIUSIOT HA CHIDKCHHUE
4acTOThl BOBHUKHOBEHUs Kapueca [3,11]. Ognako no ceit
JICHb OCTAIOTCSl HEAOCTATOYHO H3yYCHHBIMH BOIPOCHI,
Kacarolrecs KOHKPETHBIX M3MEHEHUH Makpo- U MHUKpPO-
JIEMEHTHOTO COCTaBa TBEPABIX TKaHEH 3yOOB M WX 3HA-
YUMOCTH B (J)OPMHUPOBAHNH MATOJIOTHUECKUX U3MECHEHHH
y MOTOMCTBA, MaTepy KOTOPHIX B MEPHO] OEPEMEHHOCTH
HaxoJsITcs Ha HecOalaHCUPOBAaHHOM ITMTAHHH.

Llenpro nccinenoBaHMs SBHIOCH ONPEACIICHHE CO-
JIep’KaHusl OMOTEHHBIX 3JIEMEHTOB B TBEPABIX TKaHSX
3y0OB 1 CBIBOPOTKE KPOBH Y TOTOMCTBA KpbIC-MaTepeii,
KOTOpbIE BO BpeMsi OEpEeMEHHOCTH IoJIydainu HecOa-
JAHCHPOBAHHOE NHTAHWE C U30BITKOM MJIM HEJOCTAaT-
KOM ITUTATEIbHBIX BEIIECTB.

Marepuaa u MeToAbl. DKCIIEPUMEHTAILHOE HCCIIe-
JIOBaHWE TpoBeleHO Ha 129 paHmOMOpemHBIX KpbIcax
i WAG/G Sto. MccenoBansl TBEpABIC TKaHU 3y0OB
y MOTOMCTBA KPBIC, MOIYYAIONIUX JTUETY C HEIO0CTATKOM
MUTATEIbHBIX BEUIECTB, KOTOPHIE COCTABWIIN TPYIIIBI
1.13yG (omHOMECSYHBIC JKUBOTHBIC, N=0) H 1.23yG (mByx-
MecsiuHbIe KpbicsTa, n=7). [loromcTBO OT Marepeii, moiy-
YaBIIHMX BO BpeMsi 0EpEeMEHHOCTH THUIIEPKATIOPUIHYTO JH-
€Ty ¢ U30BITKOM YIJICBOJIOB U SKUPOB, COCTABHIIH TPYIIIIBI
2.1, (omHOMECSYHBIC KUBOTHBIE, N=7) 1 22, (mByxme-
CSIYHBIC JKUBOTHBIC, N=7). [pynmaMu KOHTpPOJS Ul HUX
OBUIO TOTOMCTBO KPBIC, MOITYYaBIINX BO BpeMsl OepeMeH-
HocTH cOanancupoBanHoe nuranue (rpymma K. 13y6 —6o0x-
HOMECSYHBIX KPBICST U IPyIIIa K.23y6 — 7 IBYXMECSYHBIX
KpbIcsT). ChIBOPOTKA KPOBH HCCIIEAOBaHA y MOTOMCTBA
KPBIC, TIOJIyYaBIINX JHETY C HEJOCTaTKOM ITHUTATEIbHBIX
BEIECTB, KOTOpBIE COCTaBuan rpymmsl 1.1 (omHome-
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CAYHBIE )KUBOTHBIE, N=11) m 1.2 (1IByXMeCAIHBIE KPbI-
cata, n=13). [loroMcTBO OT Marepei, MoIydYaBIIUX BO
BpeMs OEpEMEHHOCTH THTIIEPKAJIOPUIHHYIO TUETY C U30BIT-
KOM YIJIEBOJIOB M JKMPOB, COCTaBUIM rpymmsl 2.1 (ox-
HOMECSYHBIE XKUBOTHBIE, N=20) 1 2.2 (IBYXMeCSIHbIE
JKUBOTHBIC, N=25). ['pynmamu KOHTpoJs Uit HUX OBLIO
MIOTOMCTBO KPBIC, ITOJY4aBIINX BO BPEeMs OEPEMEHHOCTH
cbanancuposannoe muranne (rpynma K.1 =~ — onHome-
cstunble KpeicaTa, n=11 u rpynna K.2_  — niByxmecsHbie
KpbIcsTa, n=10).

MonenupoBaHne BIMSHUS alTAMEHTApHOTO (hakTopa Ha
KPBIC OCYIIECTBIUIOCH C HCIOJIb30BAaHUEM SKCIEPHUMCH-
TaIBHBIX MOJIENICH, pa3paboTaHHbBIX Ha Kadeape MmaToIoru-
yeckoit ¢pmznonorun uM. JI.E. Anbriepra, XapbKoBCKOTO Ha-
LMOHAJIBHOTO MEAULMHCKOrO yHuBepcurera [9,10].

B TBEpABIX TKAHSIX 3yOOB KUBOTHBIX HCCIIEJOBAHO CO-
Jiep>kaHre OMOTEHHBIX 3ieMeHToB: Kambims (Ca), Menu
(Cu), xeneza (Fe), marnust (Mg), docdopa (P), unnka
(Zn) meromoM aTOMHO-3MHCCHOHHOW CHEKTPOMETPHUH
C MHIYKTHBHO-CBSI3aHHOW Tura3moii Ha amnmapare iCAP
6300 DuoThermoFisherScientificnc (CILIA). Conepixa-
HHE yKa3aHHbIX OMOTEHHBIX 3JIEMEHTOB OMNPEIEIISIOCH
MPOLEHTHBIM cojziepkanreM B 100 rpammax TkaHu 3y0a
(W,%). UccnemoBanue conepaHnss OMOTCHHBIX AIICMEH-
TOB B CBIBOPOTKE KPOBH IPOBOJMIOCH (DOTOMETPUIECKAM
MetogoM Ha anmapare COPV 1251c: Ca, P u Fe ¢ no-
Molblo Habopa peakTnBoB GupMbl Dimicit — JliarHocT
(Ykpauna, [luenp), Mg — nabopa peakTHBOB (HPMEI
«OnbBuke» (Pocemst), Zn m Cu — Habopa peakTHBOB
Copper — DAC —Lq ¢upmst Spectromed (Momnosa).

ConeprkaHye >KUBOTHBIX M SKCIIEPUMEHTHI ITPOBO/IMIIHCH
CONIACHO MONOKEeHUH «EBponelckoll KOHBEHINHN O 3aIlUTe
TIO3BOHOYHBIX YKUBOTHBIX, KOTOPBIC UCIONIB3YIOTCS TS 9KC-
TIEPUMEHTOB U JIPYTUX Hay4dHbIX nenei» (CrpacOypr, 1986)
1 «3araJbHAX eTUYHUX TPUHIMIIB EKCIIEPUMEHTIB Ha TBa-
pHHAX», yTBEPKICHHBIX [IepBbIM HallMOHAIBHBIM KOHIPEC-
com 1o 6uostuke (Kues, 2001). BeiBeneHe KHBOTHBIX U3
9KCHEPUMEHTA TIPOBOAMIIOCH C MCIIOIb30BAHIEM MHTaJISIIH-
OHHOTO BBEJICHUS YIIGKHCIIOTO ra3a.

CrarncTideckyro 00pabOTKy pe3ysIBTartoB MPOBOMIIN C
ucnonbs3oBanreM nporpammsl STATISTICA v.10. [t ouen-
KU JIOCTOBEPHOCTH pa3Iuunii npumers kpurepuii U ManHa-
Yuran. Pazmiuus cunramm foctosepasivu pu p<0,05.

Pesynbrarel 1 ux odcy:xkaenue. Pesynbrarsl uccie-
JIOBaHHMS COEPKAHUS OMOTEHHBIX AIEMEHTOB B TBEPBIX
TKaHSX 3yOOB y 1-MECSIUHBIX KpPBICAT (TPYIIIBI 1.13yG u
2.13y6) Mpe/ICTaBICHb! B Tabauie 1. YcTaHOBIEHO, UTO Y
I-MecsYHOrO MOTOMCTBA KphIC, KOTOPBIE BO BpeMst Oepe-
MEHHOCTH TOJTyYaJIn TUETY C HEIOCTATKOM MTUTATEIbHBIX
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BellecTB (Tpymnmna 1.13y6), B TBEPIBIX TKaHSAX 3yOOB OT-
MeUanoch JTOCTOBEpHOE CHMXeHue cofepxanus Ca (Ha
6,48%), P (1a 6,15%) n Zn (ua 18,18%) (Tabmumna 1).

VY KpBICSAT OT MaTepey, Mojy4aBlInX B TeueHHe depe-
MEHHOCTH THIIEPKAIOPUIHYIO TUETY ¢ M30BITKOM YIJIEBO-
JIOB U XHUPOB (Tpymnmna 2.13y6), CYILLIECTBEHHO W3MEHSJICS
TONBKO ypoBeHb Fe (cHmxkeH Ha 27,36%) (tabmuma 1),
OJTHAKO B CPABHEHUH C MOKA3aTEISIMH KUBOTHBIX TPYIIIIHI
1.13y6 coaepkanue B Tkanu 3yoos Ca, Fe, P u Zn Obu10 110-
CTOBEPHO BBIIIE, YTO MOJATBEPXKIACT 3HAUCHHE AJTUMEH-
TapHoro (hakTopa B MUKPOIJIIEMEHTHOM COCTaBe 3y00B.

B pesynbrare uccnenoBaHus BBISBICHO, YTO HEpary-
OHAJIHOE IMHTaHHE KpbIC-MaTepeil BO Bpems OepeMeHHO-
CTU TIPAaKTUYECKH HE BIMsieT Ha coaepxanue Cu u Mg B
TBEP/BIX TKAHSX 3yOOB 1-MECSYHOrO MOTOMCTBA. YPOBEHb
OCTaJIBHBIX MUKPO-, OJIUTO- ¥ MAaKPOAJIEMEHTOB H3MEHACTCS
B Pa3IMYHON CTENEHH, MPEUMYIIECTBEHHO, B CTOPOHY HX
YMEHBIICHHUS; TIPH 3TOM y TOTOMCTBA KPBIC, HAXOJIAIIMXCS
HA TUIOKAJIOPUMHON AMETe, OTKJIOHEHMs OT IIOKa3areliei
TPYIIIBI KOHTPOJIS ©0JIee 3HAYUTENIBHbI U KacaroTes 50% uc-
ClIelyeMbIX OMOTEHHBIX 3TIEMEHTOB.

PesynbTarhl nccnenoBaHus CoAEpKaHHUS OHMOTCHHBIX
MHKPOSJIEMEHTOB B TBEP/BIX TKAHSX 3y0OB y 2-MECSUHBIX
KpbIcaT (rpynmsl 1.2 o 1 22 3y6) NPEZICTaBICHbI B TaOIMIe
2. Y KpbICAT OT Marepei, MIMEBIINX Je(UIIUT MUTaTeIbHBIX
BEIIECTB B IIEpHOJ] OepeMEHHOCTH (TpyTa 1.23y6), coliepka-
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HHE OMOTEHHBIX JIEMEHTOB CYIIECTBEHHO OTIMYAIOCH OT
0Ka3areJiel >KUBOTHBIX IPYIIIbI KOHTPOIIL: ypoBHU Fe u Zn
OblM cHIKeHBI Ha 31,22% u 9,19%, coorBerctBenno. I1o
OCTaJIbHBIM OMOTCHHBIM 35ieMeHTaM (KpoMe Cu) BbISBICHA
HE3HauMTesbHAsl TeH/ICHIUS K CHIDKEHHUIO MX COJIePIKaHHs
B TBEPJIBIX TKAHIX 3yOOB.

VY 2-MecsSuHBIX KpPBICAT, Marepd KOTOPBIX MOJIYYaJIH
HEpaIMOHAILHOE MMHTaHUE C M30BITKOM MHTATENILHBIX Be-
ecTs (rpymma 2.2, yﬁ), TaKXe, KaK U Y JKUBOTHBIX I'PYIIIIBI
1.23y6, YCTaHOBJIEHO JIOCTOBEPHOE CHIDKeHHe ypoBHs Fe (Ha
37,85%) n Mg (na 18,66%). Crnemyer OTMETUTh, YTO TIPHHIIU-
NUATBHBIX OTIMYMI TU33JIEMEHT03a B TKAHU 3y0OB 2-Mecs-
HBIX KPBICAT TP Pa3IM4HbIX BapUaHTaX HEpPaIMOHAIBHOTO
HMTaHKs OEPEMEHHBIX KPbIC TPy 1.2, o1 2.23y6 HE BBIIBIICHO,
JIOCTOBEPHOCTh OTIIMYMIA KacaeTcsl JIMIIb cofiepkanus Mg, y
TMOCJIC/THUX €TI0 YPOBEHb MEHbIIIE Ha 15,66%.

TaxuMm 00pa3oM, HepalMOHANIbHOE MUTaHHUE KPBIC C
M30BITKOM HJIH Ie(DUIINTOM MUTATEIbHBIX BEIIECTB B I1e-
pHoI OEpEeMEHHOCTH HETaTUBHO BIMSIET HA MUHEPAIbHBIN
cocTraB 3y0OB Kak 1-MeCsIYHOro, Tak ¥ 2-MECSIYHOTO TO0-
TOMCTBA. YCTaHOBJICHO M3MEHEHHUE COACP)KaHUS B TKaHU
3y0OB Bcex aeMeHToB, kpome Cu. M3menenus conepixa-
HUsI OMOTEHHBIX JIEMEHTOB IMPOSIBISUIHCH B YMEPEHHOM
CHIDKEHMHM MX KoHueHTpauuu B 100 r TkaHu 3yOOB H
OoJiee 3HAYMMO OBLTH BBIPAXKCHBI Y KPBICAT OOJiee MOJIO-
Joro Bo3pacTa (1-MecaYHbIX) U y KPBICAT, IPEeHaTaIbHOe

Tabnuya 1. Cooeporcanue 6UO2EHHBIX INEMEHMOB 6 MEEPOLIX MKAHAX 3008 Y 1-mecsaunvix kpvicam (M+m)

prl'll'lbl JKUBOTHBIX

Iloxka3arenn
K-1_, (n=6) 1.1, (n=6) 2.1, (n=6)
19,7740,17
. o n n * s s
Kanbuuit (w, %) 19,8+0,38 18,52+0,38 (P, <0,05)
Mo (w. %) 0.0001=0 0,0001=0 0,00012:£0,00002
0,006=0,001*
0 9 9
Keneso (w, %) 0,0081+0,003 0,010,0002 (P, <0,05)
Martnii (w, %) 0,490,014 0,52£0,05 0,4720,02
9,81+0,07
o i + * ’ })
Docop (w, %) 9,94+0,17 9,33+0,21 (P, <0,05)
0,0130,001
o * 9 b
TTunK (W, %) 0,0110,0004 0,009::0,003 (P, <0,05)

npumeuanue: * - p<0,05 — cpasuenue c epynnou KOHmMpoJis (K—IM); P, <0,05 - cpasnenue c epynnoti 1.1 6

Tabnuya 2. Codepoicarue GUO2EHHBIX INEMEHNOB8 8 MBEPOLIX MKAHAX 3008 Y 2-Mecaunblx Kpvicam (MEm)

I'pynnbl ;kMBOTHBIX
IToxa3aTenn
K.23Vﬁ (n=7) 1.23vﬁ (n=7) 2.23v6 (n=7)
Kanpmmit (w, %) 20,11+0,26 19,49+0,82 19,79+0,61
Mens (w, %) 0,0001+0,000003 0,0001+0,000005 0,0001+0,000004
Keneso (w, %) 0,014+0,0006 0,0096+0,0004** 0,01£0,0004**
0,5+0,02%**

o 0 b >
Maruwii (w, %) 0,62+0,009 0,640,02 (P,,<0,01)
Docop (W, %) 10,51+0,11 10,21+0,45 10,26+0,32

Huak (W, %) 0,011+0,0002 0,013+0,001* 0,01+0,001

npumeuanue: * - p<0,05; ** - p<0,01 — cpasnenue c epynnoii konmpons (K. 23y6); P, ,<0,01- cpasnenue ¢ epynnoii 1.2, .
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pa3BUTHE KOTOPHIX MPOUCXOAMIIO B YCIOBHSIX HEAOCTAaTKa
NHUTATEIbHBIX CyOCTPAaTOB BCIICACTBHE AIMMEHTApHOIO
JneUIMTa B IIEPHOT OEPEMEHHOCTH HX MaTepei.

BeisiBiieHHbIE  HapylieHusi aucOanaHca OMOTeHHBIX
JJIEMEHTOB B TBEPJBIX TKAHSIX 3yOOB UpeBaThl HETraTHB-
HBIMH TOCJEJICTBHSIMU B IUIaHE PA3BUTHUS PA3THUHBIX
MATOJIOTMYECKUX COCTOSHUM M 3a0ojeBaHuil 3yOoue-
JIFOCTHOTO ammapara >KMUBOTHBIX B JajbHEHIIEH MKU3HMU.
W3BecTHO, YTO CHMKEHHUE B TBEPBIX TKAHAX 3yOOB TAKHX
MaKpolJIeMEeHTOB, kak Ca u P MoxeT npuBecTu K 3ame/I-
JIeHN10 (hOPMHUPOBAHUSI 3yOOB, MOCKOJIBKY TH AJIEMEHTHI
B 3HAYUTEJBHOW CTENEHH BIMSIOT HA METa0OJIM3M KOCT-
HOW TKaHM ¥ BBIMOJIHAIOT KIJIIOYEBBIC POJIM B CO3AaHUU
nuKa KocTHOW Macchl [7]. Kpome Toro, CHIKeHHE KOJU-
YyecTBa Zn MOXKET CBHJICTEIHCTBOBATH 00 YMEHBIICHUU
€ro cozepkaHus He TOJIBKO B TBEP/BIX TKaHAX 3yOOB, HO
U B OKPYXAaIOIIUX MATKUX TKaHSIX M MapoAOHTE 3a CUéT
CHIDKCHHS ero KOHIIEHTpaIuu B kpoBH. IIpu HemocTaTke
9TOr0 MHUKPO3JIEMEHTa YMEHBIIAETCs aKTHBHOCTH (ep-
MEHTOB, COAepPXKALIUX ZNn, B YACTHOCTH, CYNEPOKCHANC-
MyTa3bl, UIMEIOILIeH Ba)KHOE 3HAYCHHE B aHTHOKCHIAHT-
HOM 3aluTe KIETOK, KapOoaHTUapa3bl U OCTEOOIACTOB.
Takum 00pa3om, €ro CHMIKEHHE BJIMSET Ha OMOCHHTE3
Ocika, 4To OOYCJIOBIMBACT B JajbHEUIIIEM 3aMEIICHUC
pocta opranusma [7], KOTOpoe, B CBOIO OY€pE/b, MOKET
NOBJICYb M3MEHEHUs, Kacalolluecsi HapylieHus (HopMu-
poBaHMsl TBEPIBIX TKaHEH 3y0OB B MpPEHATAILHOM IEpH-
oJie pa3BUTHSA IUIOJA.

Y4uuThIBas BBIIIEU3I0KEHHOE, IPE/ICTABIACT HHTEPEC
U3y4YCHHE COAEPIKAHHsS OMOTEHHBIX JIEMEHTOB B CBIBO-
pOTKE KPOBH IOTOMCTBA KpBIC, MOJy4YaBIINX HEPaluo-
HaJIbHOE TIUTAaHUE B T€UEHUE OEPEMEHHOCTH, U COTIOCTaB-
JICHWE MX YPOBHS C TaKOBBIM B TBEPBIX TKaHSIX 3yOOB,
YTO MO3BOJHT OINPEECTUTh, MOKHO JH CYIUTHh O COCTOS-
HHM MUHEPAJIBHOTO COCTaBa 3y0OB MO MOKA3aTeNsiM Kpo-
BHU, UCCJICAOBAaHUE KOTOPHIX B KIMHUYECKUX YCIOBHSIX B
HACTOSIIIIEE BpeMsI HE SIBIISETCS CePhE3HON MPOOIeMOii.

B pesynbrare uccienoBaHus COACp)KaHUsS OUOTCHHBIX

JIEMEHTOB B CBHIBOPOTKE KPOBH OJJHO-MECSYHBIX KPBICAT
(rpynma 1.1 ) oT marepeii, IMEBIIMX aTMMEHTAPHBIA Jie-
(ULUT THTATENBHBIX BELIECTB BO BpeMsi OEPEMEHHOCTH,
YCTaHOBJICHO JIOCTOBEPHOE CHIKEHUE BCEX OMOTEHHBIX dJie-
MEHTOB, kpoMe P (Tabmiuia 3), B TO BpeMs, Kak B TKaHU 3y-
60B (rpymma 1.13y6) Ob110 cHIKEHO conepxkanue Ca, P u Zn;
T. €. COBIIa/ICHUE XapaKTepa M3MEHEHHs1 OMOTEHHBIX AJIeMEH-
TOB B TKaHH 3y0OB M CHIBOPOTKE KPOBH IO CPEHECTATUCTH-
YeCKUM 3HA4YEHUAM IoKa3aresel umeercs no yposHio Ca u
Zn. N3yuenue KOPPEIALUMOHHBIX CBA3ECH MEXIY YPOBHEM
noka3aTeneil OMOreHHBIX IEMEHTOB B CBIBOPOTKE KPOBU U
TBEPABIX TKaHSIX 3yOOB BBISIBUIO HAJIMYUE CHIILHOW 00par-
HOW CBSI3U JIMIIIL B OTHOIIEHUHU coneprkanus Fe (r =-0,71).

Y OZHO-MECSYHBIX KpPBICAT OT MAaTEpel, IOJydaB-
IIMX TUIEPKANOpUiiHyIo nuety (rpymma 2.1 ), ypoBeHb
BCEX OMOTEHHBIX AJIEMEHTOB JOCTOBEPHO BBIIIE, YeM Yy
JKUBOTHBIX Ipymmbl 1.1 . o7HAaKo He OTIMYaeTes OT MX
KOHTPOJIbHBIX 3Ha4eHUH (Tabauua 3), Toraa Kak B TBEP-
JIBIX TKaHsIX 3yOOB UMEETCSI CYILIECTBEHHOE CHUYKEHHE CO-
JIep’)KaHUsl B CPAaBHEHUM KaK ¢ HOPMAaTUBOM (K.lsyﬁ), TaK
U C TOKa3aTeIsIMH OJHO-MECSIYHOTO MOTOMCTBA KpBIC,
MMEBIIMX JIe(UIUT MUTATESIbHBIX BELIECTB B EpHO] Oe-
pemMeHHoCTH (Tpyrmna 1.13y6). Takum oOpazom, Mo cpeaHe-
CTaTUCTUYECKUM 3HAYCHUSAM IOKa3aTeael COOTBETCTBUS
XapaxTepa IN3JIEMEHTO03a B CBIBOPOTKE KPOBH M TBEPIBIX
TKaHsX 3yOOB HE BBISBJICHO. M3yueHne KOppessiiHOHHBIX
B3aMMOCBSI3€Hl ITOKa3aI0, YTO UMEETCS KOPPENALus cpei-
HEW CHJIBI MEXJY YPOBHEM B ChIBOPOTKE KPOBHU U TBEpP-
JIBIX TKaHAX 3yOOB CIEAYIOUMX OMOTEHHBIX 3IEMEHTOB!
Ca (r=0,58), Mg (1=0,51), P (r=0,39), Cu (1=-0,65).

VY 2-MecsUHBIX KPBICST, MaTepu KOTOPBIX B MEpHOJ Oe-
PEMEHHOCTH UMEJH IC(UIMT SHEPIETUUCCKHUX CyOCTPaToB
(rpynmma 1.2 ), B CBIBOPOTKE KPOBH OOHAPYXEHO JIOCTO-
BEpPHOE CHWKEHME TIoKa3areneil OMoreHHbIX a1emMeHToB Ca
(1a 11,9%), Fe (na 13,34%) u Zn (12 26,09%) B cpaBHEHUH
C KOHTPOJIBHOM rpynmoi, a ypoBeHb Cu yMEPEHHO IMOBBI-
nreH (Ha 3,42%). Conepaxanue Mg u P okazanoch 6e3 cyie-
CTBCHHBIX OTIIMYHI OT KOHTPOJIbHBIX 3HAUCHUHT (Ta0uIa 4).

Tabnuya 3. Codeporcanue OUOLEHHBIX NEMEHIN08 8 Cbl8OPOMKe Kposu y 1-mecaunvix kpvicam (M+m)

I'pynnbl 5KMBOTHBIX
IMoxa3zarenn
K'lcbm (ll:ll) 1°1cbm (n=11) z'lcus (n=20)

Kanbimii (MMOITB/1) 2,78+0,18 2,27+0,02* (21532:3 ’(()).?)

1.1 >
+

Metb (MKMOJIB/IT) 10,39+0,2 9,32+0,13%* }g’6i0051]i
1.1 >

Kenezo (MKkMOIB/1) 15,05+0,28 13,95+0,08** (;4’933 ’01 ]3)
1.1 ’

Marnwuii (MMOITB/1) 0,38+0,05 0,8+0,01* ((1);97iE (()) ’(()) ]2)
1.1 ’

®ochop (MMOB/m) 1,05+0,03 1,07+0,03 (113’0j<t(())’?)25)
1.1 i

[uHK (MKMOJIB/1) 16,19+0,16 13,04£0,12%* ig’ 1 iiooézl)l
1.1 i

npumeuanue: * - p<0,05; ** - p<0,01 — cpasnenue c epynnoii konmponsa (K1, ); P, <0,01- cpasnenue c epynnoii 1.1
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Tabnuya 4. Cooeporcanue 6UO2EHHBIX INEMEHMOB 6 CblBOPOMKEe KPOSU Yy 2-Mecaunblx Kpvicam (M+m)

I'pynnsI ;KUBOTHBIX
IToxka3zaTenn
K.2_ (n=10) 1.2 (n=13) 2.2 (n=25)
1,8+0,02%*
Kanpumii (MMOITB/T) 2,34+0,02 2,06+0,02* 7
P, ,<0,01
Menb (MKMOJIB/JT) 10,97+0,09 11,35+0,19* 11,43+0,91**
15,1+0,12%*
Kenezo (MKMOIB/1T) 15,63+0,2 13,5440,14%* T
P,,<0,01
Maruwuii (MMOJIB/1) 0,91+0,01 0,91+0,03 0,89+0,01
1,56+0,03%**
dochop (MMoITB/T) 1,02+0,02 1,04+0,02 ? ’
P, ,<0,01
17,01£0,47%*
uHK (MKMOJTB/JT) 18,08+0,05 13,37+0,23** > '
P, ,<0,01

npumeuanue: * - p<0,05; ** - p<0,01 — cpaenenue c epynnoii konmpons (K.2_ ); P, <0,01- cpasuenue c epynnoii 1.2

CpaBHEHHE CPEIHECTATUCTHIECKUX 3HAYCHUH OMOTCHHBIX
JJIEMEHTOB B CHIBOPOTKE KPOBM M TBEPIBIX TKaHSIX 3yOOB
COOTBETCTBHSI XapakTepa NX M3MEHEHHWI HE BBIIBHIIO, I10-
CKOJIBKY JIMIIb coziepkanne Fe CHIKeHO B 00EHX TKaHsX.
OnHako M3ydeHHe KOPPENSIIMK yPOBHSI MOKazarenei Oro-
TEHHBIX AJIEMEHTOB B CBIBOPOTKE KPOBH M TBEP/IBIX TKAHSIX
3y0OB IOKa3aJI0 HATMYHE B3aUMOCBSI3U CPE/THEH CHIIBI B OT-
HOILICHUHN YETBIPEX M3 HIECTH MCCIIECAYEMBIX JIEMEHTOB!
Ca (r=0,61), Mg (r=-0,68), Zn (r=0,43), Fe (r=-0,68).
VYV 2-MecsHOTrO MOTOMCTBA KpBIC, MOy4YaBIINX H30bI-
TOYHOE TIMTaHWE BO BpeMsi OepeMeHHOCTH (rpymma 2.2 )

CBIB:

TaKke, Kak Uy 1-MecsIHbIX KphIcAT (rpyrma 1.2 ), B Cbl-
BOPOTKE KPOBH MMEET MECTO JJOCTOBEPHOE CHIDKEHHE I10-
kazareneit Ca, Fe u Zn Ha 22,89%, 6,76% u 5,9%, coorBeT-
cTBeHHO ¥ noBbieHne — Cu (#a 4,21%) u P (na 53,18%)
(tabmuma 4). OmHAKO CTENeHb OTKIOHCHUS OT HOPMAaTHBa
YKa3aHHBIX IOKa3areiell y HUX OTIMYACTCsl OT TaKOBOH Y
|-MecsHBIX XHUBOTHBIX: CHIDKeHHE Fe u Zn MeHee BbIpa-
KeHo, a cHinkenne Ca u rosbimenne Cu u P — Gonee 3Ha-
yntenbHoe. CpaBHEHHE CPEITHECTATUCTUYCCKUX 3HAUYCHHUH
OMOTeHHBIX HIEMEHTOB B CHIBOPOTKE KPOBH (Tpyrma 2.2 )
1 TBEPABIX TKaHAX 3yOoB (Tpymma 22,5 ) He BBISIBUJIO CO-
OTBETCTBUSI XapaKTepa UX N3MEHEHUH, TOCKOIBKY HMEETCs
COBIIQ/ICHHE TOJIBKO B yMEHbIIICHNH ypoBHs Fe B 00enx Oro-
JIOTHYECKHX cpeniax. BMmecTe ¢ TeM, mMeeTcst KoppersiiyoH-
Has 3aBUCHUMOCTb MeXy ypoBHeM Ca, Mg 1 Fe B cbIBOpOT-
Ke KpOBH ¥ TBEPIBIX TKaH:X 3y00B (1=0,47, 1=0,49, r=-0,44,
COOTBETCTBEHHO).

BeiBogbl: 1. HepauumonanbHoe mNUTaHUE KpbIC-
Marepeil B TeueHHe OEpEeMEHHOCTH TPUBOJUT K HapyIIe-
HUIO OanaHca OMOTEHHBIX JIEMEHTOB B TBEPABIX TKAHIX
3y0OB ¥ CBIBOPOTKE KPOBH MX ITOTOMCTBA.

2.V 1-Meca4HOro MOTOMCTBA B TBEPABIX TKAHAX 3Y-
0OB MMEeT MECTO JIOCTOBEPHOE YMEHBILICHHE COfIepXka-
Hus Ca, P, Zn, Fe. CHmkeHHEe ypOBHS OMOTEHHBIX 3JIc-
MEHTOB 4Yalle HaONIoNaeTcsl M 3HAYNTEIbHEEe BBIPAKEHO
Y KPBICSIT, IPEHATAIBHOE Pa3BUTHE KOTOPBIX MPOXOIHIO
B YCJIOBHSIX JIe(pUIMTA MNTATEIBHBIX BEIIECTB. Y KHUBOT-
HBIX 3TOH I'PYHITBI TAK)KE JTOCTOBEPHO CHIXKEHO COZIepkKa-
HHE BCeX OMOTEHHBIX 371eMeHTOB (KpoMe P) B chiBOpoTKe
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KpOBH, B TO BpeMsI KaK y MOTOMCTBA KPbIC, TOJy4aBLINX
N30BITOYHOE NMUTAHUE BO BpeMs OEPEeMEHHOCTH, CyIIe-
CTBEHHBIX OTIMYUI OT HOPMATHBA HE OTMEYEHO.

3.V 2-MecsYHOTO MOTOMCTBA B TBEP/IBIX TKAHAX 3yOOB
HMEET MECTO JIOCTOBEPHOE CHIKEHHE cofepxkanus Fe u Zn
IIPU THIOKAJIOPUIHON AueTe Marepei, a Takke u Fe n Mg
TIpY M30BITOYHOM NTUTAHUK Marepeil. B chIBopoTke KpoBH y
HUX HaOIIIOIAIOTCS CXOHBIC M3MEHEHHS B BUJIC CHIDKCHHUS
ypoBHast Ca, Fe, Zn u nossiuenns Cu, a y HOCIETHUX TaKxkKe
1 noBblIeHus1 ypoBHsl P. CTeneHb BBIPQKEHHOCTH yKa3aH-
HBIX M3MEHEHHI Ooiee CyIIeCTBEHHA y MOTOMCTBa Oepe-
MEHHBIX KPBIC, UMEBIIHX JIC(OUIIUT ITUTATEIbHBIX BEIICCTB.

4. HampaBneHHOCTb M3MEHEHHUH cofep)kaHus OHO-
TEHHBIX JJIEMEHTOB Y KPBICAT U CTENEHb UX BBIPAKEHHO-
CTH HE MJCHTHYHBI B TBEP/IBIX TKAHSIX 3yOOB M CHIBOPOT-
ke KpoBH. KoppersinuoHHBIN aHaIu3 MOKa3al Halludue
OIpeIeIEHHON 3aKOHOMEPHOCTU MEXKy COAEPKaHHEM B
TBEPABIX TKaHSIX 3yOOB M CHIBOPOTKE KPOBH JIMIIB JIBYX
anemenToB — Ca (npsimast koppessitust) u Fe (orpunarens-
Hast Koppessinus). [ToaToMy ypoBeHb OMOTEHHBIX 3IEMEH-
TOB B CBIBOPOTKE KPOBH HE B MOJHOM Mepe OTpaKaeT UxX
coziepXKaHue B TBEP/BIX TKAHAX 3y0OB.

5. BeisBieHHble HapymieHus: aucOanaHca OHMOTEHHBIX
9JIEMEHTOB B TBEP/BIX TKAHSX 3yOOB IPH HECOATaHCHPOBAH-
HOM TIMTaHWHU Marepel BO BpeMsi OEPEeMEHHOCTH C M30BIT-
KOM WJIM JIE(PUIINTOM TIMTATEIIbHBIX HHIPEANCHTOB YPEBATHI
HEraTHBHBIMH MOCJEICTBUSIMU B IIaHE PAa3BUTUS pa3iIvd-
HBIX TATOJOTHYECKUX COCTOSHMI M 3a0oieBaHMil 3yOoue-
JIFOCTHOTO aIapara UX HOTOMCTBA B JalbHENIIIEH )KU3HH.
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SUMMARY

THE INFLUENCE OF UNBALANCED NUTRI-
TION OF PREGNANT RATS ON THE CONTENT
OF BIOGENIC ELEMENTS IN THE ENAMEL AND
BLOOD SERUM OF THEIR OFFSPRING

Nikolayeva O., Pysmenna O.
Kharkiv National Medical University, Ukraine

Malnutrition of pregnant women can slow down den-
tal tissue development in offspring, cause growth of tooth
decay and other disruptions, associated with changes
amount of biogenic elements (BE), which are received
into child in the womb body. The aim of this study-de-
termination of the BE in the enamel and blood serum of
mother rats, who had unbalanced nutrition with excess or
lack of nutrients during the pregnancy. The content of Ca,
Mg, Cu, Fe, P and Zn was studied in 129 species 1- and
2-month offspring. Reduction of BE in the enamel and
blood serum mote often exist and more raised in pups,
whose prenatal development took place under a shortage
of nutrients. The direction of content changes of BE in
pups and their degree of intensity are not identical in the
enamel and blood serum. Certain pattern was identified
between the content in the enamel and blood serum only
two elements- Ca (direct correlation) and Fe (negative
correlation). Irregularities of BE imbalance in the enamel
during mothers’ unbalanced nutrition at the time of preg-
nancy threaten by negative effects in terms of growth
© GMN

various pathological conditions and diseases of dentition
apparatus their offspring in later life.

Keywords: Malnutrition, pregnancy, biogenic ele-
ments, enamel, blood serum, mother rats.

PE3IOME

BJIUAHUE HECBAJTAHCHUPOBAHHOI'O IIH-
TAHUSA BEPEMEHHBIX KPBIC HA COJAEPXA-
HUE BUOTEHHBIX JIEMEHTOB B TBEPJIBIX
TKAHSAX 3YBOB U CBIBOPOTKE KPOBHU VY
UX TIOTOMCTBA

HuxkonaeBa O.B., [lucbmennast O.T.

Xapvkosckutl HaYUOHATLHBIN MEOUYUHCKULL YHUBEPCUMEM,
Vrpauna

Llenb uccnenoBaHus — ONpeeNICHUE COACpKaHUs OHo-
TeHHBIX AJIEMEHTOB B TBEPABIX TKaHSIX 3yOOB U CHIBOPOTKE
KPOBH y NOTOMCTBA KpbIC-MaTepei, KOTopbie BO Bpemsi Oe-
PEMEHHOCTH TOTydYall HecOaJaHCHPOBAHHOE NUTAaHHE C
M30BITKOM MJIH HEIOCTATKOM MUTATEeIbHBIX BEIIECTB.

Uccnenosano comepxkanne Ca, Mg, Cu, Fe, P u Zn
y 129 ocobeii 1- u 2-mecsynoro nmoromctsa. CHUKEHHE
ypoBHsi OuoreHHbIX AnemeHToB (BD) B Tkanm 3y0oB u
CBIBOPOTKE KPOBH Hallle OTMEYaeTcsi U 0osee BBIPaKEHO
Y KPBICAT, IPEHATaJbHOE Pa3BUTHE KOTOPBIX MPOXOIUT B
ycnoBusiX Aeduiura nuraTenbHbIX BeniecTB. Hanpasnen-
HOCTh U3MEHEHU conepxaHus bD y KpBICAT U CTENEeHb
UX BBIPAXCHHOCTH HE UICHTHYHBI B TBEPIBIX TKAHAX 3Y-
60B U CBIBOPOTKE KPOBU. YCTAHOBIICHA OTIpeeIEHHAS 3a-
KOHOMEPHOCTb MEXJy COJACpXKAaHUEM B TBEPMABIX TKaHAX
3y00B U CBHIBOPOTKE KPOBH JIMIIb JIBYX 3JIeMeHTOB — Ca
(npsimast xoppemnsiiug) u Fe (oTpumarenbHas Koppeuns-
ust). Hapymenus mucbamanca BD B TBEpABIX TKaHAX
3y0OB TIpy HecOalaHCHPOBAHHOM IMHUTAaHUM MaTeped BO
BpeMsi OEpEeMEHHOCTH YpeBaThl HETaTMBHBIMM IMOCIEN-
CTBUSIMM B IJIaHE Pa3BUTHSI PA3IMYHBIX NMAaTOJIOTHYECKUX
COCTOSIHMH 1 3a00JIeBaHUi1 3y0OUEIIIOCTHOTO anmnapara ux
[IOTOMCTBA B JAJIbHEHUIICH KU3HHU.
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ENERGY PROFILE OF RATS WITH OVERACTIVE BLADDER SYNDROME
PHARMACOLOGICALLY CORRECTED WITH QUERCETIN

Tatsyna O., Diachkova N., ’Kharkhota M., 'Kostev F.

!Odessa National Medical University; *State Institute “Shalimov National Institute of Surgery
and Transplantation” of the National Academy of Medical Sciences of Ukraine;
’D.K. Zabolotny Institute of Microbiology and Virology of the NAS of Ukraine, Kyiv, Ukraine

The overactive bladder syndrome (OAB) is a common
pathological condition manifested by symptoms of frequent
and urgent urination. OAB is not a life-threatening disease,
but it significantly impairs the quality of life of patients. De-
spite the widespread occurrence of OAB, the question of its
etiology is still open [3]. There is a lot of information evi-
dencing a versatile genesis of the disease [4]. Given the va-
riety of OAB development mechanisms, medical specialists
have to use a comprehensive approach to its diagnostics and
treatment [4,5]. Today, they use various approaches to OAB
therapy and a variety of medicines for its treatment [5].

We are aware of the prospects of using flavonoids for
OAB therapy [9-11], including some methods protected
by patents [14,15]. However, there is still no evidence of
the mechanisms of their therapeutic effect.

An important element of cellular metabolism is the
adenine system, which determines the integration of en-
ergy production processes with multiple intracellular
energy-consuming reactions. In this respect, erythrocytes
may be considered convenient, easily accessible object
for studying the adenylate metabolism, in particular, the
intracellular regulation as the most important indicators
of energy metabolism. Along with this, erythrocytes have
close functional junction with somatic cells, and we can
assess functioning cells of various organs and tissues by
the intensity of intra-erythrocyte reactions determined by
the state of the adenine system.

The purpose of our work was to study changing quali-
tative and quantitative composition of adenyl nucleotides
in rat erythrocytes while using Quercetin for correction
of the overactive bladder syndrome in the course of the
experiment.
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Material and methods. The experiments were car-
ried out on 160-180 g Wistar rat models of both sexes.
The rats were kept in the standard conditions of vivarium
belonging to experimental laboratory of the State Institute
“Shalimov National Institute of Surgery and Transplan-
tation” of the National Academy of Medical Sciences of
Ukraine, Kiev.

All experiments on animal models were carried out
according to the European Convention for the Protection
of Vertebrate Animals used for Experimental and Other
Scientific Purposes. The animals were randomly assigned
to three groups. Intact animals of the first group (n=20),
were prescribed an equivalent volume of physiological
saline instead of the pharmaceuticals. Animals of the sec-
ond group (n=45) with experimentally created OAB did
not receive study medicines for correction of the pathol-
ogy, therefore they comprised a control group, and the
third group of animals (n=45) with OAB were adminis-
tered Quercetin for pharmacological correction.

To create the experimental OAB models, we used a
technique proposed by V.M. Derzhavin et al. [1]. The
pathological condition was corrected by daily oral admin-
istration of Quercetin to the experimental animal models.
The flavonoid was administered to animals at a dose of
10 mg OD. Blood (1.5 ml) for quantification of adenyl
nucleotides was sampled from the tail vein of the animals.

The quantification of ATP, ADP, and AMP was carried
out by HPLC method using Agilent 1200 chromatograph
(Agilent Technologies, USA) equipped with a DOD de-
tector located at the Common Use Center at the Zabolotny
Institute of Microbiology and Virology of the National
Academy of Sciences of Ukraine.
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The test blood samples were added 2.0 ml of 8%
HCIO4 for lysis of erythrocytes and release of adenyl
nucleotides. The resulting lysate was neutralized with 6.0
N KOH solution, followed by keeping the mixture for 15
minutes at 4°C. High-molecular compounds were sepa-
rated using Amicon®Ultra-2 concentrator. The resulted
samples were introduced directly to the chromatograph.
The separation was carried out in a Zorbax SBag-C18 col-
umn (4.6 mmx150 mm, 5.0 pm). Mobile phase - 0.5 mM
ammonium acetate (pH 6.8): acetonitrile (99:1), flow rate
0.6 ml/min, detection at 250 nm. The calibration curve
was plotted using standard ATP, ADP, and AMP solutions.

The data obtained was used for calculation of: energy
charge: (ATP+2ADP)

ATP+ADP+AMP’
andenergy potential: ATP
=
calculated the comparative ratio:
ATP+AMP
CR=" aDP °

The phosphorylation index (PI) was calculated by the ratio:

ATP
PI= (ADP+AMP’
The thermodonamic breath control (TBC) was calculated
by the ratio: ADP
=

All indices were calculated on Day 14 and Day 8 of
Quercetin correction.

We used Student’s t-test for statistical processing of
the results.

Results and their discussion. The results obtained
suggested that the OABS course was accompanied by
significant changes in the quantitative composition of the
adenyl nucleotide system of erythrocytes (Fig. 1).

The data presented in Fig. 1 suggest a significant drop
in the total amount of adenyl nucleotides in erythrocytes
of experimental OAB rat models, mainly due to adenosine
triphosphate (ATP) and adenosine monophosphate (AMP).
Thus, erythrocytes of rats from the intact group contained
ATP with concentration of 458.38+23 uM/I1, while the con-
centration in the control group was much lower - 57.2+3

Animal group

a)

uM/1. In addition to decreasing the ATP concentration in
OAB models, we noted a drop in the total level of adenyl
nucleotides from 781.4+30 to 389.33£14 uM/I.

Therefore, it was proved that,in addition to physiolog-
ical and pathological disorders, OAB was accompanied
by changes at the subcellular level, leading to, at least,
changing in the system of adenyl nucleotides.

The Quercetin correction of OAB associated with
positive trends in the qualitative composition of the study
macroergic compounds. Thus, on Day 14 of Quercetin
correction, the ATP concentration grew from 57.243 pM/1
(control group) to 183.43+11 uM/l. The positive trend
of ATP concentration growth up to 308.48+12 puM/1 was
also noted on Day 280of the medicine administration. The to-
tal concentration of adenyl nucleotides on Day 14 and Day
28 was 696.21+£17 uM/I and 1203.1+22 pM/1, accordingly,
which was significantly higher than the corresponding indi-
ces in the group of animals that did not receive the medicine
(389.33£14 uM/1), and approached the corresponding values
in the group of intact animals (781.4+30 uM/1). It should be
noted that in all cases a significant increase of adenyl nucleo-
tide concentration was mainly driven by an increase of ADP
concentration from 290.63+31 uM/I to 339.58+25 uM/I and
879.63+40 uM/1 on Day 14 and Day 28of Quercetin admin-
istration, accordingly.

We should take into account the fact that absolute in-
dices of ATP, ADP and AMP concentration do not pro-
vide complete information about the energy state of the
cell. Therefore, we calculated the following parameters:
energy charge, energy potential, comparative coefficient,
phosphorylation index, and respiration thermodynamic
control indices (Table 1).

The energy charge (EC) of the cells in the group of ani-
mals with experimental OAB decreased from 0.662+0.007
relative units (RU) to 0.520 + 0.01 RU, suggesting a signifi-
cant energy depletion of cells, since EC is an indicator of
energy state of cell and shows a degree of phosphorylation of
adenine system of the cell. Normally it is equal to 0.9. When
EC=0, the adenyl pool consists only of AMP. Its reduction
indicates a deterioration of the energy supply to the body.
When the index falls below 0.5, the cells die.

kML
B
8

g

§

g

s

Amount of adenyl nucleotides, m
N
8
T

o
I

Animal group

b)

1 —intact animal models; 2 —control group, 3 OAB animal models administered Quercetin

Fig. 1. Levels of adenyl nucleotides in rat erythrocytes on Day 14 (a) and Day 28 (b) of Quercetin correction
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Table 1. The parameters of energy exchange in rat erythrocytes influenced by Quercetin

Group of ani- | Statisticalpa- Energy profile of erythrocytes, y.e.
mals rameters EC EP CC PI TBC
Intact aﬁiﬁ models 0.662+0,007 3915£0,08 | 5,672:0,03 | 1,420£0,08 | 0,569:0,02
M+m 0,520+0,01 0,197£0,05 0,340+0,06 | 0,172+0,02 | 7,003£0,05
control group
P1 <0,05 <0,05 <0,05 <0,05 <0,05
administered Mzm 0,507+0,015 0,5400,03 1,050+0,07 | 0,358+0,05 | 1,961+0,07
Quercetin: P1 <0,05 <0,05 <0,05 <0,05 <0,05
Dayl4 P2 >0,05 <0,05 <0,05 <0,05 <0,05
M+m 0,622+0,009 0,351+0,07 0,368+0,06 | 0,345+0,03 | 58,698+1,5
P1 >0,05 >0,05 <0,05 <0,05 <0,05
Day28
P2 <0,05 <0,05 >0,05 <0,05 <0,05
P3 <0,05 <0,05 <0,05 >0,05 <0,05

The use of Quercetin for correction of OAB as early
as on Day 14 led to significant growth of the total amount
of adenyl nucleotides, yet energy charge did not change
significantly compared to the one in the group of ani-
mals not receiving the study flavonoid (0.507+0.015 and
0.520+0.01, accordingly). On Day 28 we noted a signifi-
cant EC increase under the influence of Quercetin.

The rate of tricarboxylic acid cycle reactions and other
processes associated with generation or consumption of
energy depends on the magnitude of energy charge, since
filling ATP-ADP-AMP system with high-energy phos-
phate bonds underlies the allosteric regulation of the ac-
tivity of enzymes controlling the rates of these processes.

The magnitude of energy potential indicates the rate
of respiration processes in the mitochondria. EP of eryth-
rocytes in the control group was 0.197+0.05 RU thatwas
significantly less for the corresponding control indicators
(3.9154+0.080 RU). The animals from the group treated
with Quercetin demonstrated an increase in EP values
compared to the control group (0.351+0.07 - 0.540+0.03
RU, accordingly). The results obtained suggest the posi-
tive trends in OAB correction by Quercetin.

The mechanisms underlying the positive influence
of Quercetin on the parameters of energy exchange in
erythrocytes are not discovered yet. High efficiency of
Quercetin and other flavonoids, is associated,in the first
place, with high antioxidant properties [7,8,12]. Some
researchers note a decrease of ATP concentration under
the influence of Quercetin [5], but our experiments sug-
gest an increase (recovery) of ATP concentration in rat
erythrocytes. The ambiguity of Quercetin involvement
was explained as early as in 1977 in the works [2] that
showed that this flavonoid was an allosteric regulator of
integrating phosphorylation factor, which might inhibit
or stimulate ATP formation, depending on the form of its
representation (free, or in the form of metal complexes).
Quercetin is found in large amounts in food, and can
significantly influence the course and severity of OAB
course [13], so the study of the possibility of its use for
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influencing the manifestation of OAB is a promising area
for further research in this context.

Conclusions:

1) Blood erythrocytes of animals with OAB presented
distortion of tissue respiration, consisted in separation of
oxidation and phosphorylation processes in the mitochon-
drial respiratory chain, which preconditioned the advan-
tage of energy-consuming cellular processes over energy-
producing ones.

2) Administration of Quercetin for OAB correction
contributed to protection of energy reactions by normal-
izing the concentration of all components of the adenyl
nucleotide system, especially ATP and preventing imbal-
ance of the rest of the system components.

REFERENCES

1. lepxaun B. M., Bummmesckwuii E. JI1., I'yceB b. C. Dxcre-
PUMEHTAIBHOE M3y4eHHEe HE3aTOPMOKEHHOTO HEHPOIeHHOTO
MOYEBOTO 1my3bIpst // Ypoit. u Heppoi. — 1977. — Ne. 4. —C. 32.

2. Manenn A., AxynoBa A M. Kseprietun amnoctepude-
CKHUH peryssTop compsraroiiero ¢akropa gochopunupo-
Banusi, CFX. // Buoopranndeckas xumus - 1977. T.3., Ne
5. C. 639-645.

3. Mazo E.b., KpuBoGoponos I'I’. ['unepakTuBHbI MOUYEBOI
my3bIpb //Consilium medicum. 2003. T.5. Ne. 7. C.405-411.
4. TlepeBep3eB A. C. J/lmarHocTHUYecKHE U JieUeOHBIC
ACTICKThI CHHAPOMA THIIEPAKTUBHOIO MOYEBOT'O ITY3bIPA //
MesxayHapoaHbIi MeUIMHCKHU xKypHan. 2007.

S. CaBuyk P. B., Xonoc B. M. Duepreruueckuii oOMeH B
TKaHU JETPy30pa B YCIOBHAX JKCIIEPUMEHTAIBHOTO T'U-
MEePaKTUBHOIO MOYEBOTO My3bIpsi //3110POBbE MY>KUHHBI.
2013. Ne.2. C. 175-175.

6. UIBapm, I ., lBapm, I1. I, ITnoraukos, A. H., Cas-
BuH, [I. lO. JlekapcTBeHHBIE CpeCTBA /IS JICUCHUS CHH-
JPOMa TUTIEPAKTUBHOTO MOYEBOTO My3bIPs: HACTOSIIEE
oyayiiee (0030p) //Xumuko-hapMarieBTHUCCKUAN KypHAII.
2012. T. 46. Ne. 12. C. 3-10

7. Cevik, O., Ersahin, M., Sener, T. E., Tinay, I., Tarcan,



GEORGIAN MEDICAL NEWS
No 5 (278) 2018

T., Cetinel, S., Sener, G. Beneficial effects of quercetin
on rat urinary bladder after spinal cord injury //journal of
surgical research. 2013. T. 183. Ne. 2. C. 695-703.

8. Dambros, M., Jongh, R., Koeveringe, G. A., Bast, A., Hei-
jnen, C. G. M., & Kerrebroeck, P. E. Flavonoid galangin pre-
vents smooth muscle fatigue of pig urinary bladder //Journal of
pharmacy and pharmacology. 2005. T.57. Ne.5. C. 617-622.
9. Fiirer, K., Eberli, D., Betschart, C., Brenneisen, R., De
Mieri, M., Hamburger, M., .von Mandach, U. Inhibition
of porcine detrusor contractility by the flavonoid fraction
of Bryophyllum pinnatuma potential phytotherapeutic
drug for the treatment of the overactive bladder syndrome
//Phytomedicine. 2015.T.22. Ne. 1. C. 158-164.

10. Huang Y. B. et al. Anti-oxidant activity and attenuation of
bladder hyperactivity by the flavonoid compound kaempferol //
International Journal of Urology. 2014. T. 21. Ne. 1. C. 94-98.
11. Juan, Y. S., Chuang, S. M., Lee, Y. L., Long, C. Y.,
Wu, T. H., Chang, W. C., Huang, C. H. Green tea cat-
echins decrease oxidative stress in surgical menopause-
induced overactive bladder in a rat model //BJU interna-
tional. 2012. T. 110. Ne. 6b.

12. Masuda H. Editorial Comment to Anti-oxidant activ-
ity and attenuation of bladder hyperactivity by the fla-
vonoid compound kaempferol //International Journal of
Urology. 2014. T. 21. Ne. 1. C. 98-99.

13. Maltz H. C., Staskin D. R., Zoltan E. Medication and
food issues for overactive bladder/lower urinary tract
symptoms: When do we eat? /Current Bladder Dysfunc-
tion Reports. 2009. T. 4. Ne. 2. C. 93-97

14. Seipel, Tracey Anne. “Herbal compositions for the
prevention or treatment of urinary incontinence and over-
active bladder.” U.S. Patent No. 7,378,115. 27 May 2008.
15. Rodriguez, Al. “Quercetin-containing composition,
methods of making, and methods of using.” U.S. Patent
Application No. 11/497,318.

SUMMARY

ENERGY PROFILE OF RATS WITH OVERAC-
TIVEBLADDERSYNDROMEPHARMACOLOGI-
CALLY CORRECTED WITH QUERCETIN

Matsyna O., *Diachkova N., *Kharkhota M., 'Kostev F.

'Odessa National Medical University; *State Institute
“Shalimov National Institute of Surgery and Transplan-
tation” of the National Academy of Medical Sciences of
Ukraine; *D.K. Zabolotny Institute of Microbiology and
Virology of the NAS of Ukraine, Kyiv, Ukraine

We studied the effect of Quercetin on energy profile of
erythrocytes of rats with the overactive bladder syndrome.
It was shown that animal models with the subject patholo-
gy demonstrated alteration of quantitative composition of
the adenine nucleotide system in erythrocytes. Abrupt de-
crease of the total concentration of adenyl nucleotides and
ATP compared to the intact group of animals was noted in

© GMN

the study. Administration of Quercetin significantly im-
proved the energy profile of erythrocytes in rats with the
overactive bladder syndrome. The data obtained provide
new findings of the pathogenesis and correction regimens
for the subject pathology.

Keywords: energy profile, overactive bladder, Quer-
cetin, correction.

PE3IOME

SHEPTETUYECKHUMN NPO®WJIb Y KPBIC [TPU
CUHAPOME TI'MIHEPAKTUBHOI'O MOYE-
BOT'O MY3bIPSI U ®APMAKOJOTIMYECKOM
KOPPEKIIMU KBEPIIETUHOM

Slupina A.U., 2JIbsuxosa H.B., *Xapxora M.A.,
KocteB ®@.U.

'00ecckuti nayuonanvnoil meouyuncKuil yHusepcumem
MO3 Vkpaunwi; *Tocyoapcmeennoe yupexcoeue "Hayuo-
HATbHBLI UHCIUNTY M XUPYP2UU U IPAHCRLAHMATIOZUU UM.
Hlanumosa HAMH Yxpaunwt"; 3Uncmumym muxpobuo-
noeuu u supyconocuu um. /[.K. 3aboromnozo Hayuonans-
Hotl akademuu Hayk Ykpaunvl, Kues, Yxkpauna

HccenenoBaHo BAMSIHME KBEPLETHHA HA DHEpPreTHYE-
CKU IPO(UITB 3PUTPOIIMTOB KPBIC C CHHAPOMOM I'MITepaK-
TUBHOI'O MOUYEBOIO I1y3bIpsl. IIoka3aHO, YTO y JKUBOTHBIX C
HcCIeAyeMOl NaToloruel N3MEHsIeTCSl KOJIM4eCTBEHHbIN
COCTaB CUCTEMBbI a/ICHUJIOBBIX HYKJICOTUOB B SPUTPOLU-
Tax KpoBU. OTMedaeTcsl pe3Koe yMEHBIIECHHE CyMMap-
HOI KOHLIGHTpalUM aJCHWIOBBIX HYKJICOTUIOB, B 4acT-
HOCTHU ajeHO3uHTpH(dochara B CpaBHCHUH C MHTAKTHON
Ipynnon >kuBOTHbIX. IIpueM KkBepLeTHHA 3HAYUTEIBHO
yiAydlIaeT MoKa3aTeld DHEPreTHYECKOro Mpouils 3pu-
TPOLIUTOB KPBIC C CUHAPOMOM T'MIIEPAKTUBHOIO MOUYEBO-
ro ny3sIps. [lonydeHHbIE NaHHBIE PACIIUPSIOT 3HAHUS O
[IaTOr€HE3€ U BO3MOXKHOCTSIX KOPPEKLMM HCCIIEAYEMOro
[1aTOJIOTMYECKOIO COCTOSIHUSL.
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OLIEHKA HEMPOIIPOTEKTOPHOM AKTUBHOCTH KOMIIJIEKCHOI'O BO3JEVCTBUS
MATHUS CYJIb®ATA, JAMOTPUI)KHHA U ALIETUILHACTENHA
B YCJOBUSIX KOMBUHUPOBAHHOM HOPMOBAPUYECKOM T'MIIOKCUN
C IEPEBSI3KOM TPABOM COHHOM APTEPUH Y KPBIC

L2Camconus M./, *Kannenaku M.A., 'BaparamBuian H.A.

!Kymaucckuil 2ocydapemeennviii ynugepcumem um. A. Llepemenu, meduyunckuil paxyiomenm,
Ooenapmamenm Gpapmayuu, > Papmayesmuueckas komnanus — Legion “Provisus”, Kymaucu, [ pysus

AKTyanbpHOH 3afadell SKCIEPUMEHTAIbHOW U KIH-
HUYECKON HEBPOJOTHH SBIsieTcst paspadorka sddek-
TUBHBIX METONOB (papMaKOJOTHUIECKOH KOPpEKINU
TUIIOKCHYECKUX TOBPEXKICHUH MO3Ta IIPU OCTPOM HIlIe-
MuueckoMm uHcynste [4,13,18]. M3BecTHO, 4TO B ycio0-
BHSIX OCTPOTO HapyHICHUSI MO3TOBOTO KpOBO-00parie-
HUS PE3KO yXYALIAeTCs T0CTAaBKa KHCIOPO/a, TIIFOKO3bI
U JpYTUX MUTATENbHBIX BemecTB. CieqoBarenbHo, Ha
(hoHE KHCIOPOAO-TIIOKO3HOHM AETPUBALMKM aKTHUBUPY-
eTcsl aHa’pOOHBIN TIIMKOJIN3 W MajaeT CKOpoCcTh o0Opa-
3oBaHus aneHozuHTpudocdara (ATD), uto nmpuBOoIUT
K HapyLICHHIO paboThl MOHHBIX HacocoB [6,9,11,18].
M3MeHeHne KOHIEHTPAMOHHBIX TPaJMEHTOB 3JIEKTPO-
JUTOB CTUMYIHPYET BBICBOOOXKJEHHE M HAKOIUICHHE
rIyTaMaTta, KOTOPBIH HauyMHAeT B3aWMOJCHCTBOBATH
¢ peuenrtopamu N-metmin-D-acmaprara (NMDA) nu
0-aMHHO-3-THIPOKCHU-5-MeTHI-4-n30kcanona (AMPA)
[15,18]. ['unepakTUBUpOBaHHbBIE TIyTaMaTHbIE pelLen-
TOPBI JTUTEIBHO YIEPKUBAIOT B OTKPHITOM COCTOSIHUT
yHOpaBisieMble MMM HWOHHBIE KaHaJbl, CYIIECTBEHHO
YBEJIMYUBAsI BHYTPUKJIETOUYHYIO KOHIIEHTPALNIO HOHOB
Ca’ u Na'. B KOHEYHOM HTOre, HapyllaeTcs HOHHAs
ACUMMETpHsl, pa3BUBAETCS MHUTOXOHApPHAIbHAs HENO-
CTaTOYHOCTH M SHEPToJAeHUINT, yCyryOusercs annuaos,
MPOUCXOAUT 00pa3zoBaHHE CYINEPOKCHIHBIX pasiKa-
JIOB, BKJIIOUACTCS JIMIUIHAS TPHAIa» IOBPEXKICHUS
kietok [9,11,18]. IIpogyKThl NEPEKUCHOTO OKUCIECHUS
mumunoB (ITOJI) yrueraloT akTHBHOCTH MEMOpaHHBIX
(hepMeHTOB, OJIIOKUPYS UX CyIb(THIPHIbLHBIE TPYTIIEI,
Y TIOBBIIIAIOT NMPOHUIIAEMOCTh KJIETOYHOW MEMOpAaHBI.
CoOTBETCTBEHHO, U3MCHEHHE OCMOTHYECKOTO I'Daju-
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€HTa, WHIYLIHPOBAHHOE TUCOAIAaHCOM HOHOB, IPUBO-
JIUT K IPUTOKY BOJIBI, KOTOPAs BHI3BIBACT IIUTOTOKCHYE-
CKHUH U Ba30reHHbIN oTeK mMo3ra [2,5,18].

Crnenyer OTMETUTH, YTO KHCIIOPOJO-TIIIOKO3HAs Jie-
TIPUBALMS TTIOYTH BCEIa CONPOBOXKIACTCS AHEProfehHIH-
TOM ¥ OBICTPBIM 00pa30BaHUEM H30bITKA CBOOOHBIX PaIH-
KaJIOB, HA ()OHE MCTOLICHHSI PECYpCOB AHTHOKCHIAHTHBIX
cucTeM HelipoHos [2,5]. IToatomy, pemraromiee 3Had4eHNE B
TIpOIecce COXPAaHEHMs )KU3HECTIOCOOHOCTH KJIETOK T'OJIOB-
HOTO MO3ra Ipy OCTPOM HIIEMHYECKOM MHCYIBTE, 10 BCEH
BEPOSITHOCTH, HMEET TOJIBKO OJJTHOBPEMEHHOE KOMIUIEKCHOE
BO3/ICHCTBHE MEANKAMEHTAMH Ha KITIOYEBBIC 3BEHBS B MeXa-
HH3Max TTOBPEK/ICHUST HEHPOHOB.

B cBsI3M C BBIIIEN3IIOKECHHBIM, IIETbI0 HCCIIETOBAHMS
SIBUJIACh OILICHKA HEHPOIPOTEKTOPHON AaKTHMBHOCTH KOM-
TUIEKCHOTO BO3/ICHCTBUSI MarHusi cynbgara, JaMOTpHI-
JKMHA ¥ alleTWIIIICTEHHA B YCIOBUSX KOMOMHUPOBAHHOMN
HOPMOOApUUYECKOM TUIIOKCHH C IEPEBS3KON MPaBOH COH-
HOW apTepuu y KpbIC.

Martepuana u metoabl. OIBITH IPOBeIcHBI HA 70 Oe-
JBIX OECHOPOIHBIX KpbICaXx-caMIlaX ¢ MCXOJHOWH Maccoi
tena 170-200 r. Ix coxmepxxanu B yCIOBHAX BHBapHs Ha
CTaHAApPTHOM palyoHe nHTaHus. VccnenoBaHusl BbI-
TIOJTHSUIACH B COOTBETCTBHHM C IOJIOKEHUSIMH EBponeii-
KO KOHBEHIIMM TI0 3alUTe ITO3BOHOYHBIX >KHBOTHBIX,
WCIIONB3YEMBbIX JUISl SKCIIEPUMEHTAIBHBIX M JAPYTHUX Ha-
yunbix neneit (European Convention for the Protection
of Vertebrate Animals Used for Experimental and other
Scientific Purposes (ETS 123), Strasburg, 1986) [1]. Jla-
GoparopHbIe )KUBOTHBIE OBUIN pa3/ieieHbl Ha 5 rpymiI (Ta-
omuma 1).
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Tabnuya 1. Cxema sxcnepumenma

KosmuecTBo "
Ilepessizka npaBoii | Hopmobapuueckas IIpenapar
I'pynnsbi PKHBOTHBIX B COHHOI1 apTepHuii THIIOKCHUS (no3a)
py rpynme
DU3MOIOTUUECKUN PACTBOP
+ +
I (xorTpoy) 14 (0,8 MJ1, BHYTPHOPIOLIMHHO)
25% pactBOp Maruus cyibdara
11 14 + + qutst uabeknun (1000 mr/kr,
BHYTPHOPIOMINHHO)
JlamoTpumkua*
+ +
i 14 (20 mr/xT, per 0s)
Anerunmucrens®
+ +
v 14 (200 mr/kT, per 0s)
KombuHnarust
i +
v 14 N N (Maraui Cyﬂb(l)iT
JaMOTPUIKUHY +
Al THIIHUCTENH™)

npumeuanue: * - npenapam 6800UNU NEPOPAIbHO uepe3 30H0 (3a 2 4 00 nepessizKi npagoli COHHOU apmepui)

I rpynna ciry»xmwna koHTponeM. JIOKaJIbHyFO HIEMUIO T0-
noBHOro Mo3ra (JIM'M) monennpoBay MmyTeM IepeBsI3KA
TIpaBoi COHHOM apTepuu. [I0mOBITHRIX KPBIC (PUKCHPOBAITH
Ha CTaHKe M MOJ{ 3(QUPHBIM HAPKO30M JIMTUPOBAJIN TIPABYIO
COHHYTO apTepHio. PaHy 00pabaThIBaiy aHTHCENTHKOM H 3a-
mmBayy. CITyCTs 5 MUH. TTOCIE HAJIOXKEHUS JINTaTyPbl, KPbI-
ce BHYTPUOPIOIIMHHO BBOJWIIN (PU3MOJIOTUYECKUH PacTBOP
Harpus xiopuzaa (0,8 mir), a 5 MUH cIrycTs TabopaTopHOE
JKUBOTHOE TIOMEINAIN B IPO3PAYHyI0 E€MKOCTH (00beM
800 mi). EMKOCTD TepMETHYHO 3aKPHIBATA U B YCIIOBHAX
HOPMOOApUUECKOH TMIOKCHHN (TP KOMHATHOM TeMIlepary-
pe) ¢ukcupoBaM BpeMs 10 OCTaHOBKH JBIXaHUS (aIHOD).
ITocne ocTaHOBKHM cep/ilia JKMBOTHBIX JICKAITUTHPOBAIIH, U3~
BIICKaJIM TOJIOBHOM MO3T U (DUKCHPOBAIIK B pacTBope (op-
Mmasbaeruaa. [lapaguHoBbie cpe3bl MO3ra OKpAIIMBaIIA 10
Huccmo.  Pe3ynbrarsl THCTOJIOIMYECKOTO HCCIIEIOBAHUS
OLICHMBAJIM TTOCPEICTBOM CBETOBOM MHUKPOCKOIHH.

B ommune OT KOHTPOJBHOM rpynibl, >KMBOTHBIM 11
TPYIIIBI, BMECTO (DH3HOIOTMYECKOTO PAacTBOpa, BHYTPH-
OPIOIIMHHO BBOAWIIN CTAHIAPTHBIA 25% pacTBOp MarHus
cynbdara B Buae mHbeKIHH (B mo3e 1000 mr/kr). B III
TpyIIIe U3y4ain HEHPONPOTEKTOPHYIO AKTHBHOCTH JIaMO-
TPUIPKUHA, KOTOPBIN BBOIAMIIM TIEPOPAIILHO Yepe3 30H B
mo3e 20 MI/KT 3a 2 9 70 TepeBs3KH MPaBOH COHHOU ap-
Tepun. JlabopaTopHbIe )KUBOTHBIC U3 [V TpymITs! momydanu
aneTWIIHCTenH (per 0s) B 103¢ 200 MI/KT aHaJOTHIHBIM
o0pasom (3a 2 9 10 IepeBs3KH MPaBOil COHHOM apTepHH).
B V rpymme (tabmuma 1) oreHWBaNy aHTUTHITIOKCHYIECKYIO
1 HEHpPOIPOTEKTOPHYIO aKTHMBHOCTh KOMOMHAIMK MarHust
cymbara (1000 Mr/KT, BHYTPHOPIOIINHHO), JTAMOTPHIKH-
Ha (20 mr/kT; per os) u aneTmctenHa (200 Mr/KT, per 0s).
Wupexc 3amure (M3) Ha Momenn HOpMOOApHIECKOH TH-
nokcn [ 14] onpenersimu o Gpopmyie:

(rUnoKcHst) = Tﬂ/qu
rae T —Bpems 0 pa3sBUTHS anHOd Ha (POHE TPUMEHEHHS
npenaparos, T, —BpeMs 0 pa3BUTHSA allHOD B KOHTPOIIb-
HOH rpyme.

© GMN

ITpu crarucTudeckoii 00paboOTKe pe3yabTaToB Bepo-
STHOCTb pasiM4Mid cuuTanu gocroBepHoil mpu p<0,05.
CpenHue JaHHBIE OLIEHUBAJIN C IMOMOIIBIO t-KpUTEpUs
Croronenra [1].

Pesynbrarel u ux oodcy:xaenue. [Ipu Mmonenuposa-
uuu JIMTM neranbHBIX MCXOA0B HE HAOIIOIAIH, Tak
KaK KPOBOCHAOXKCHHE MO3Ta y KPBIC IMEET CBOIO CIEIH-
¢uxy. Jlaxxe momHoe mpekpamieHne KpoBoToka (mocie
MepeBsI3KH 00enX O0IIMX COHHBIX apTepuii) HE BBI3HI-
BaeT rubenp J1abOpaTOPHBIX XKMBOTHBIX BBHJY TOTO,
YTO CPEJHMH MO3I XOPOIIO KPOBOCHAOXKAETCs uepe3
KOJIIaTePAJIbHBIE COCYABl U3 MO3BOHOUYHBIX apTepuil u
KPBICHI JKUBYT MUHUMYM 2 HEJAEIU MOCIE ONEPATUBHO-
ro BMewarenbcTna [1].

Moponornueckoe HccCie0OBaHHEe HEPBHOM  TKa-
HH Kkpbic (I rpymnma), KoTophle TOce IepeBsA3KN PaBoil
COHHOH apTepuy TOJIBEpPIIIUCH BO3/ICHCTBHIO HOpMOOa-
pUYECKON TUIMOKCHUH, BBIIBIIIO KAPTHHY OCTPOrO IIH-
TOTOKCHYECKOTO OTEeKa TOJIOBHOTO Mo3ra 0e3 YeTKOro
(dopMupoBaHus 30H HEKpo3a. B romoBHOM Mo3re Bcex
JKUBOTHBIX HAOJIIOZAM TIOJTHOKPOBHE COCYJOB, MHOTO-
UYHUCIICHHBIE MEIKOTOYEYHBIE KPOBOU3IHSHUS B BEILIECTBO
MO3ra M JIeT€HEpaTHBHbIE HM3MEHEHHs] B TaHITIHMO3HBIX
KJIETKAX, 4YTO COBMAJAET C JaHHBIMU IUTEpaTypsl [12,16].
B Kope, cTBOJIOBOI YacTh MO3ra M MOKEUKEe OOHapyxe-
HBbl CUMMETPHYHO PACHOJIOKEHHBIE OYark pa3MsrdeHus,
KOTOPBIE COJIEP KaJIN TIOTHOIINE HEHPOHBI.

Crnenyer HOAYEPKHYTb, YTO TOMEOCTa3 IIIOKO3bI,
JNIEKTPOIUTOB U KHCIOPOAA B KPOBU U KIIETKE SIBIIAETCS
OJTHUM M3 ONpeelomuX (HaKTopoB HOPMAIBHOH >KU3-
HEAESITeIbHOCTH HEpBHOM cucteMmbl. He ciydaiiHo HE-
poHbI Oostee 1/3 cBOMX SHEPreTHYECKNX PecypcoB TPaTsIT
Ha MOAJEp KaHUE IPAJUEHTA TIIIOKO3bl U HAa COXPaHEHUE
noHHOH acummerpuu. OpHaKo, cOOCTBEHHBIC 3arachl
JIAHHOTO YITIEBOJA B TKaHU MO3Ta YpEe3BbIYAHO Majbl, B
CPaBHECHUH C BBICOKOM MHTEHCHBHOCTBIO €ro MoTpedie-
HUSI, ¥ TTO3TOMY Ja)Ke KpaTKOBPEMEHHasi OcTaHOBKa (0o-
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Jiee 5 MUH) 1epeOpabHOTO KPOBOTOKA, BhI3BIBACT HEOO-
patuMble U3MEHEeHMs B Heliponax [16,18].

JIMTM B ycnoBHsX HOPMOOApHYECKOW THITIOKCHUH
BCerna MHAYLIHUPYET pe(IeKTOPHYIO TUIIEPBEHTHIISIINIO,
KOTOpast UMEeT Psii OTPUIATENBHBIX MOCIEACTBUI: MPo-
HCXOAUT TOPMOKEHHE JBIXaTEILHOIO [IEHTPA; pa3BUBACT-
csl ABIXaTeIbHBIN alIKano3; HACTYMaeT Cla3M MO3TOBBIX U
BEHEUHBIX COCYHOB, KpUBAs JUCCOLMAIIMN OKCUTEMOTIJIO-
ouna cmemiaercs Bieso [14,18]. Jedumur kuciopona u
IJTIOKO3bI CHMKAET CKOPOCTh IMuKoian3a. COOTBETCTBEH-
HO, YMEHbIIAaeTCAd MOCTYIUIGHHE MUpyBaTa B LUK TPU-
KapOOHOBBIX KHMCJIOT M MOAABIISETCS MPOIeCcC TeHepalum
AT® c pa3BUTHEM aceNTUYECKOTO BOCHAJICHHS M IIUTO-
TOKCUYECKOTo oTeka mo3sra [5,9,11,18].

JlaHHble, MpeACTaBICHHbIE B TaOIMIE 2, CBHJICTEIb-
CTBYIOT, YTO MHJICKC 3aIIUTHI CaMbIii BRICOKHU Y Cyib(da-
Ta MarHus (Iocje BBEICHUS JIEKapCTBEHHBIX CPEJICTB B
MOHOpEXKHME). DTOT TMpernapar, sSBJICh (U3HOIOTHYC-
CKHMM aHTAaroHUCTOM KaJbIMd, MO JaHHBIM JIUTEPaTyphl,
OTPaHMYMBACT KAJIBLUEBYIO MEPErpy3Ky KJIETOK B odyare
WIIEMHH, YMEHbBIIAET Ba30MOTOPHYIO TUCHYHKIMIO, TO-
BBIIIAs YCTOMYUBOCTH TOJIOBHOTO MO3Ta K TSKEJIBIM HIIIe-
MUYECKUM MOBpexaeHusM [3,14,17].

Crenyer mOA4EepKHYTh, UTO MOHBI MarHus, BBICTY-
masg B posiu OJOKAaTOPOB MOTEHIMAT-3aBUCUMBIX Kajlb-
LMEBBIX KAHAJIOB, CYI[ECTBEHHO MOAABIAIOT 3K30I[UTO3
BO30YXJIAIOIIMX HEHPOMENNaTOPOB B KOPE TOJIOBHOTO
MO3Ta U BBI3BIBAIOT, [0 MEPE MOBHIIMICHUS KOHLIEHTpa-
LM{ B TUIa3Me, BHaYaje CeJaTUBHO-CHOTBOPHBIM, a 3a-
TEeM IPOTUBOCYAOPOKHBIH U, HAKOHEI] - 00IIeaHeCTEe3H-
pytoruii a3 dext [14,16,17]. Beicokast 3¢ HEeKTUBHOCTD
Maraus cyiabgara Ha moaenu JIMT'M obycroBiena kak
MeMOpaHOTPOIHBIM U Ba30TPOMHBIM, TaK U CHHANTO-
TPOIIHBIM JE€HCTBUEM 3TOrO Ipernapara, B nanHom wuc-
CJIEIOBAaHMM MarHus cyib(}aT JOCTOBEPHO YBEIHMUNUBAI
unaexc 3amuTel (p<0,05).

B III rpynme mpu nepopaibHOM BBEACHUU JIAMO-
TpumkuHa B 103¢ 20 mr/kr M3 Obut B 1,33 pasa Bbie,
B CpaBHEHHMHU C KOHTpoJbHOH Tpymmoit (p<0,05). Kak
M3BECTHO, INIyTaMmaT NpH TUINOKCHH MO3ra MOXKET Ha-
KaIUIMBaThCsA CHAPYXKM KIIETKH, CTUMYIHPYS OTKpBITHE
BOJIBTaX-3aBHCHMBIX KaJIbIIMEBBIX KaHAJIOB, B pE3ybTaTe
Yero B KJIETKY MOCTyIaeT OOJbIIOe KOJIWYECTBO MOHOB
Kanblys yepes kanainsl NMDA-perentopos, uto, B CBOIO
o4epe/ib, BbI3BIBACT MOBPEKICHUE U JJayKe TMOeib KJIeT-
KM (9KCAMTOTOKCHYHOCTH). JIaMOTPHIKUH CTAaOUIU3HUPY-
€T HelpoHaJIbHbIE MEMOpaHbl OCPEACTBOM BIMSHHS Ha
MIpEeCUHANTHYECKHE MOTEHIMaN3aBUCUMble Na'-KaHabl,
MO/IABJISICT IATOJOTUYECKOEe BBHICBOOOXKIICHHUE IIIyTaMu-
HOBOW KHCJIOTBI W WHTUOUpYET ICNOISIPH3aLHUI0, BbI-
3BaHHyI0 TiytamaTtoMm [7,8,12]. Crexyer mOm4epKHYTS,
YTO MpPU MPUMEHEHUH B BBICOKHX JI03aX 3TOT Ipenapar
HE BIIUSCT HA CIIOHTAHHBIN WM BBI3BAHHBIN KallUeM K-
301IMTO3 BO3OYKAAIOMINX HEHPOMEANATOPOB, H MOITOMY
PEXHUM JTO3MPOBAHUS JaMOTPHKMHA HMEeT OObIIoe
3Havyenwue [15,18].

[Tpodunakruueckoe
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Ha B n1o3e 200 mr/kr (IV rpymna), kak HEHpOIPOTEKTO-
pa (IUTOIPOTEKTOPa) ¥ AHTHOKCHIAHTA, OJarompusTHO
BiusieT Ha U3, ogHako pasnuyust (Tabiauia 2) oka3ainuch
HemocToBepHbIMH, B cpaBHeHuu ¢ 11 rpymnmoit (p>0,05).
B MHOro4HCIIEHHBIX DKCIEPUMEHTAJIbHBIX padoTax Mo-
Ka3aHo, YTO IIPU KaJbLUEBOU IEpErpy3Ke, BbI3bIBAEMOU
UIIEMHUCH M THUIOTIMKEMUCH, WHTCHCHBHO 00pa3yroTCs
aKTHBHBIE (DOPMBI KHUCIIOPOZIA U BHICOKOTOKCHYHBIE MTPO-
JYKTBI MEPEKUCHOTO OKHUCIEHUS JUMHJIOB, C KOTOPBIMU
HE MOXET CITPABUTHCS AaHTMOKCHIAHTHAS CUCTEMA KJICTKU
[2,5,18].

C onHOW CTOPOHBI, AlETHINMUCTEHH, Onmarogaps Ha-
JUYHMI0 CBOOOAHOW Cynb(TUAPHIBHOW TPYMIbI, Harps-
MYIO CBSI3bIBaeT (HEWTpain3yeT) cBOOOAHBIC PaUKalbl,
a ¢ APYroil CTOPOHBI — MOCTABIASA [UCTEHH AJIS CHHTE3a
IIyTaTHOHA, COJIEpKAHKUE KOTOPOTO B KJIETKaX BO MHOTOM
omnpeesnseT yCTOMYMBOCTh HEMPOHOB K OKUCIUTEIbHBIM
BO3/ICHCTBUAM, IpenapaTr MOBBIIMIAET aKTUBHOCTh MHUTO-
XOHJpUaJIbHBIX AHTUOKCUAAHTOB [2,5,10,18].

B 0030pHbIX cTaThsx [2,5,15], B KOTOpBIX M3yyasiach
HEHPONPOTEKTOpHAs aKTUBHOCTh alleTHIIIUCTENHA, TIPU-
BOJSATCSI CBEJICHMS, Kacalolluecss B OCHOBHOM Koa(ddu-
mueara GSH/GSSG (cooTHOIIEHHE BOCCTAHOBJICHHOTO
U OKHCJIGHHOTO IyTaThoHa). CyuTaercsi, 4YT0 MMEHHO
yBEJIMYEHUE BOCCTaHOBICHHOTO niryratioHa (GSH) obe-
CHeYMBAET aHTHOKCUJAHTHYIO 3alllUTy KJIETOK M TKaHEi
[2,5]. Cnenyer nom4epKHyTh, 4T0 00€ (OPMBI IIyTaTH-
OHA - OKHCIJICHHAsI 1 BOCCTAHOBJICHHAS, SBJISIFOTCS TaKKe
guragnoM a1 NMDA- u AMPA-perientopoB U MOTyT
OKa3aTh MOAY/IHPYIOIIee BIMSHNE HA ITyTaMaTHYIO Hel-
potpancmuccuto [10,18].

B V rpynriie npuMeHeHne KOMOMHAIIMK MarHusi CyJib-
(ara, TaMOTPU/DKMHA M AlETHILNCTENHA CONPOBOXK/IA-
JIOCh YCWJICHMEM aHTUOKCHJIAHTHOW U HEHPOIPOTEK-
TOPHOM aKTHBHOCTH JekapcTB (Tabmuia 2). M3 B aroit
rpymme coctaBui 2,18 1 pa3iuuuns ObLIM CTaTUCTUYECKU
JIOCTOBEPHBIMU B CPaBHEHUM C KOHTPOJIBHON TI'PYIIION
(p<0,05). HefiporpoTekTopHOE BIUSHUE MOHOB MarHus u
JAMOTPUIKUHA HA KJIETKH MO3ra, 10 BCEH BEPOSITHOCTH,
00yCIIOBJIEHO B OCHOBHOM CIIOCOOHOCTBIO K MOJIJIepIKa-
HUIO KaJIBIIMEBOTO roMeocTtas3a. XoTs HEHpPOHbI MOAAEp-
JKUBAIOT T'PAJAMEHT KOHIIEHTPALMH IIEJIOT0 psAga MOHOB,
HapylIeHHe UMEHHO KaJIbI[eBOTO IPaJHeHTa MPEACTaB-
Jsiercsi Haubosee 3HAYMMBIM (haKTOPOM, BBI3BIBAIOIINM
MOBpeXIeHUE KIeTkH [14,16]. Yeunenue anetumiucTen-
HOM aHTHOKCHJIAHTHBIX CHCTEM HEHpPOHOB, MHIMOMPOBa-
HHE JIaMOTPHUKMHOM 3KCAaHTOTOKCUYHOCTH IITyTamaTa U
KOPPEKIUS HOHHOTO CTpecca MOHAMU MarHus pe3Ko yBe-
JMYHUBAIN BpeMsl 0 pa3BUTHUs anHod (tabnuua 2). Oue-
BUJIHO, BBICOKAsl 3 (EKTUBHOCTD BBIICYTOMSHYTON KOM-
OMHAIMK CBA3aHA C BIMSHUEM IIPENapaToB Ha KITIOYEBHIC
3BEHbS B MEXaHMU3MaX MOBPEKICHUS HEHPOHOB.

Takum 00pa3zom, Ha OCHOBaHWHM TPOBEIECHHOIO HC-
CIIEZIOBAHMS U aHAJN3a JINTepaTypHBIX HCTOUYHUKOB ClIe-
JyeT 3aKIIIOYUTh, YTO HEHPOMPOTEKTOpHAs aKTUBHOCTH
MarHusi cynb(dara oOycClIOBIicHa MEMOPaHOTPOITHBIM,
Ba30TPOIHBIM M CHHANTOTPOIIHBIM JICHCTBUAMHU 3TOTO
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npenapara. B npucyTcTBMM MOHOB MarHusi HHTHOUpPYeT-
Csl 3aITyCK KaJIbIIMEBBIX M 3JIEKTPOIUTHO-OCMOTHYECKUX
MEXaHU3MOB MOBPEXJICHUs KJIeTOK. JlamoTpupkuH, cra-
OMM3Mpys HeWpOHaJIbHBIE MEMOpPaHBI, PE3KO YMEHbIIIa-
eT IIyTaMaTHYI0 TOKCHYHOCTH (3KCAaHTOTOKCHYHOCTB)
BO30yXJAI0IUX HEHPOMEAUATOPOB, a ALETHILUCTECHH
AKTUBUPYET AHTHOKCHJIAHTHYIO 3allUTy HEHPOHOB,
CTUMYIUpPYsl cuHTe3 TiyTarnoHa. COOTBETCTBEHHO,
KOMOMHANMs MarHus cyinbdara, JJaMOTPUIKUHA U alie-
THJILIMUCTENHA CIIOCOOHA 3alUTHTh KJIETKH TOJOBHO-
ro MO3ra OT HOBPEKAAIOLIEro IEHCTBUSL KUCIOPOIO-
[JIIOKO3HOW JCTIPUBALMM U OMOXKET OBbITh ((PEKTUBHO
UCIONIb30BaHa U1 (papMaKOJIOIHMYECKOH KOPPEKIUH
TUIIOKCUYECKUX MOBPEKACHUH MO3ra MpH OCTPOM
UIIEMUYECKOM MHCYIIBTE.
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SUMMARY

EVALUATION OF NEUROPROTECTIVE ACTIV-
ITY OF COMPLEX IMPACT OF MAGNESIUM
OF SULFATE, LAMOTRYGINE AND N-ACETYL-
CYSTEINE UNDER CONDITIONS OF COMBINED
NORMOBARIC HYPOXIA WITH LIGATION OF
RIGHT CAROTID ARTERY IN RATS

12Samsonia M., "*Kandelaki M., 'Baratashvili N.

'A. Tsereteli Kutaisi State University, Department Of
Pharmacy; *Pharmaceutical Company — Legion “Provi-
sus”, Kutaisi, Georgia

Cerebrovascular diseases of ischemic origin still
remain the leading cause of death and disability of the
population. In acute cerebral discirculation conditions,
anaerobic glycolysis is activated, ATP formation rate de-
creases, the ion pumps work is disrupted and superoxide
radicals are formed. Eventually, ionic asymmetry leads to
the cytotoxic and vasogenic brain edema. Therefore, it is
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extremely important to induce simultaneous (complex)
effect of medications on the key mechanisms of neuro-
nal damage in process of survival of brain cells during
acute ischemic stroke. On this evidence, in the experi-
ments on rats (n=70), the neuroprotective activity of
magnesium sulfate, lamotrigine and acetylcysteine as
a combination was studied, under normobaric hypoxia
conditions (after carotid ligation of the right carotid ar-
tery). Researches have shown the use of magnesium sul-
fate (1000 mg/kg, ip), lamotrigine (20 mg/kg, per os) and
acetylcysteine (200 mg/kg, per os) as a combination, is ac-
companied by increasing antioxidant and neuroprotective
activity of drugs. The protective index in this group was
2.18 and the differences were statistically significant com-
pared to control group (p<0.05). All factors - enhancement
of the antioxidant systems of neurons by acetylcysteine,
inhibition of glutamate excitotoxicity by lamotrigine and
correction of ion stress by magnesium ions, critically in-
crease the time prior to apnea. Accordingly, the combina-
tion of magnesium sulfate, lamotrigine and acetylcysteine
is able to protect brain cells from the damaging effects of
oxygen-glucose deprivation and can be effectively used
for pharmacological correction of hypoxic brain damage
(in acute ischemic stroke).

Keywords: acute ischemic stroke, neuroprotection,
excitotoxicity, magnesium sulfate, lamotrigine, N-Acetyl-
L-cysteine (NAC).

PE3IOME

OLEHKA HEHMPOIPOTEKTOPHOM AKTHBHO-
CTH KOMILIEKCHOI'O BO3IEMCTBHUS MATHUST
CYJIb®ATA, JIAMOTPUIKUHA U ALETWILHU-
CTEMHA B YCJOBHUSIX KOMBHHHUPOBAHHOM
HOPMOBAPUYECKOI T'MIIOKCHUU C IEPEBSI3-
KO ITPABOM COHHOM APTEPUU Y KPBIC

12Camconust M., "*Kangemaxu M.A.,
'"baparamBuin H.A.

'Kymauccxuii 2ocyoapemesennviii ynusepcumem um. A. Ile-
pemenu, MeOUYyuHCKUil (hakyivmem, denapmamenm gapma-
yuu,; *@apmayesmuyueckas komnanusi — Legion “Provisus”,
Kymaucu, Ipy3us

LlepeOpoBackymsipHble 3a00JIEBaHUSI UILIEMUYECKOTO
TeHe3a OCTATCSI OCHOBHOM NPUYMHONM CMEPTHOCTH U
MHBAINAM3ALNN HaceleHus. B ycinoBuax ocTporo Hapy-
IIEHUSI MO3TOBOTO KPOBOOOpAIllEHHUs] aKTUBUPYETCS aHa-
SpOOHBIIA TIIMKOJIU3, MaIaeT CKOPOCTh 00pa3oBaHus ajie-
HO3MHTpUPpChaTa, HapyIIaeTcs: padoTa HOHHBIX HACOCOB
U TIPOUCXOJUT 00pa30BaHUE CYNEPOKCUIHBIX PAUKAJIOB.
B koHeuHOM HTOre, HApYyIIAETCs UOHHAs aCUMMETpPUsS U
pa3BUBACTCS UUTOTOKCUYECKUN U Ba30I€HHBIN OTEK MO3-
ra. [ToaToMy peraroliee 3Ha4eHNE B MPOLIECCE COXPaHe-
HUS JKM3HECIIOCOOHOCTH KJIETOK TOJIOBHOTO MO3ra MpHU
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

OCTPOM HIIEMHUYECKOM HHCYJIBTE, TI0 BCEH BEpOATHOCTH,
UMeeT TOJBKO OJHOBPEMEHHOE, KOMIUIEKCHOE BO3/eH-
CTBHE MEIMKAMEHTaMM Ha KIIIOUEBBIC 3BEHbS B MEXaHU3-
Max MOBPEXACHUS HEUPOHOB. B CBsA3M € 3TUM, B OonbITax
Ha Kpbicax (n=70) wuccienoBaHa HEHPONPOTEKTOPHAs
AKTMBHOCTh KOMOMHAIIMK MarHus cynbdara, JaMOTpH[I-
JKMHA U alleTHIIIMCTENHA B YCIOBHSX HOPMOOApHUUeCKOH
TUIIOKCUU TIOCJIE€ TEpPEeBA3KU MPaBOW COHHOM apTepuu.
[TokazaHo, 4TO MPUMEHEHWE KOMOWHAIIMU MarHus CyJib-
¢dara (1000 Mmr/kr, BHyTpHOPIOUIMHHO), JaMOTPHU/PKHHA
(20 mr/kr, per os) u anernmpcrteiina (200 Mr/kr, per os) co-
MPOBOXKJAIOCh YCUJICHUEM aHTUOKCUAAHTHOW M HEHpo-
MPOTEKTOPHOI aKTUBHOCTH JieKapcTB. MHaeke 3amuThl B
9TOM TpyIe coctaBui 2,18 u pa3nuuus ObUTH CTATUCTH-
YECKU 3HAUUMBIMU B CPABHEHUH C KOHTPOJIBHOM IPYIIION
(p<0,05). YcuneHnue aneTHJINHMCTEMHOM aHTHOKCHUIAHT-
HBIX CHUCTEM HEWPOHOB, MHTMOWPOBAHHUE JIAMOTPHKH-
HOM 3KCaHTOTOKCHYHOCTH TJIyTaMara U KOPPEKIHs HOH-
HOTO CTpecca HOHAMH MarHus pe3ko YBETMUUBAIU BPEMs
210 pa3BuTHs arrHOd. COOTBETCTBEHHO, KOMOMHAIIMS Mar-
HUS cynb(ara, JJaMOTPHIDKUHA M aleTHIIUCTEHHA CIIO-
coOHa 3alUTUTh KJIETKH FOJIOBHOTO MO3ra OT MOBpPEeXk/a-
IOIIETO ACHCTBUS KHCIOPOAO-TIIIOKO3HOM JeNpUBalui U
MOXeT ObITh A(P(EKTUBHO HCHONB30BaHA /I (apMaKo-
JIOTUUECKOW KOPPEKUMU THUIMOKCUYECKUX MOBPEKICHUN
MO3ra IpH OCTPOM HIIEMHUYECKOM HHCYIBTE.
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HUCCIIEJOBAHUE OBLIEI'O AHTUOKCUIAHTHOI'O CTATYCA OPTAHU3MA
B KAYMECTBE BO3MO’KHOI'O BUOMAPKEPA J103bI
U 3PDPEKTA PAIMALIMOHHOI'O OBJIYUYEHUSA

I'BuaaBa U.B., UxukBumBuiau U.J., Canuxuaze T.B., Fnoproouanu M.T.,
Kunuanu Hauna B., Opmouan3ze I'.JI.

Tounucckuti 2ocyoapcmeeHHblll MEOUYUHCKUL YHUBEPCUMEN,
Llenmp sxcnepumenmanvroul 6uomeouyunvt um. M. bepumaweunu, Tounucu, I py3us

Meroponorudeckue TPYIHOCTH BBISIBJICHUSI CTaTH-
CTUYECKH 3HAYMMBIX HPUYUHHO-CIICIICTBEHHBIX CBSI3ei
MEXJ/y YPOBHSIMH CTPECCOPOB BHEIIHEH Cpeibl U 3a-
00J1eBaeMOCTBIO0 HACEICHUS O0yCIOBICHBI HU3KHM 3Ha-
YeHHEM aTpUOYTHBHOTO PHCKAa Pa3BUTHs 3a00NeBaHMMA,
CBSI3aHHBIX C HEOJArONPHSATHBIM BIMSHHEM 3KOJIOTHYE-
CKUX (DaKTOpOB pHCKA, B TOM YHUCIE ¥ HOHH3HPYIOIIEH
paanaru (OTHOCUTENbHBIN puck = 1,2-2) [3]. JlanHOE
00CTOSITENILCTBO, @ TaKXKe TOT (PAKT, YTO JITUTEILHOCTD
CKpBITOTO MEPUOAa PAa3BUTHS MATOJIOTHYECKOTO MPOIEC-
ca MHOTOKpPAaTHO YBEIWYHMBAET BEPOATHOCTH 3(P(eKToB
CHUHEpPru3Ma M, CIeJ0BaTeNbHO, “HEONPEAeIEHHOCTh) B
OIIEHKaX, OO0YyCIOBIMBAET HEOOXOMUMOCThH IPOBEICHUS
HIMPOKOMACIITA0HBIX M JIOPOTOCTOSIINX AITHIEMUOIOTH-
YECKHUX UCCIICIOBAaHU.

CoBpeMeHHBIN B3IVIS HA PEIICHUE BBIILICYTOMSHYTHIX
npo0iIeM MoIpa3yMeBaeT KOMITIEKCHBIN TTOAXO0M, BKITFOYAF0-
MK Pa3BUTHE HOBBIX MAaTEMaTHUECKUX METOJIOB M MH(OP-
MAI[MOHHBIX TEXHOJIOTUH UICHTU(PUKAIMU reorpadIecKux
30H C TIOBBIIICHHBIM PHUCKOM IS 370POBBs (KJIACTEpPOB),
Pa3paboTKy KOJIOIMYECKUX MOJENEH MUTPAIIMH TOKCUKAH-
TOB, MPOIECCA PKCIO3UIIMH, & TAKIKE OMO-KHHETUUECKUX U
JIO3UMETPUUECKUX MOJIeNICH Uil OLEHOK MOIIOMIEHHBIX U
a¢dexTuBHBIX 103 [3,6,12]. Ocoboe BHUMAHUE YACISICTCS
pa3paboTke OHOTOTHYECKUX MapKepOB BHEIIHETO BO3MCH-
CTBHSI, IPEANKTOPOB YYBCTBUTEIILHOCTH, & TAK)KE BbISIBIIC-
HHIO PaHHHUX CTPYKTYPHO-(QYHKIIMOHAIBHBIX OTKIOHEHHI
opraHusma, OOyCIIOBJICHHBIX BHEIIHHUM BO3/ICHCTBHEM H
TECHO CBSI3aHHBIX C BEPOSTHOCTBIO Pa3BUTHs 3a00JICBaHMUS
- MapkepoB 3¢ dekra [3,14].
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buonornueckue mapkepbl 103bl U dpdekra, KaK u3-
BECTHO, BKJIIOYAIOT I'€HETHYECKUH W (EHOTHINYECKHUit
nonuMopdu3M, ¥ ¢ STUX MO3UIMN MX UCCIEIOBAHUE aK-
TyaJbHO HE TOJBKO JUIS PEUICHHUS TUIMYHBIX 3a]a4d KO-
JIOTHYECKON MEAUIIMHBI, HO ¥ BHEIPSHHUS B KITMHUYECKYIO
MIPAKTUKY TOAXOIO0B «IIEPCOHATU3UPOBAHHON MEIHIIN-
HBI.

[enpio TaHHOTO WCCIEOBAHUS SIBHJIACh pa3paboTka
HOBOTO METOJ[a OICHKH aHTHOKCHIAHTHOTO CTaryca op-
raHHW3Ma U YCTaHOBJICHHE BO3MO)KHOCTH €TO IIPUMEHEHUS
B Ka4eCTBE MapKepa pagualioOHHON 1036l 1 3(dekra Bo3-
JICHCTBUSL.

Marepuana 1 MeToAbI. DKCIICPUMEHTHI TPOBOIMIICH
Ha OenbIx OecrmopomHbIX MbImax (n=54, B Bo3pacte 4-6
Henenb). JKUBOTHBIE paHIOMHU3UPOBAHHO OBUTH pasjene-
HBI Ha Tpynnbl 00aydeHHslx B 5 I'p (rpynma I, n=18), B
7 I'p (rpymma II, n=18) 1 m10)KHOOOTYyUEHHBIX KUBOTHBIX
(rpynma III, n=18). XKuBoTHBIE comepKkaanch B CTaHAAPT-
HBIX YCIIOBHUSIX Ha CTaHAAPTHOM IHeTe M TMOTPeOIsTH
Bony ad libitum. TTpoTOKON MPOBENEHNUS IKCTIEPUMEHTOB
U COMEPKAHUS KUBOTHBIX 0JJ0OpeH DTHYECKUM KOMHTE-
TOM TIPOBEICHUS SKCIICPUMEHTOB Ha KUBOTHBIX TOMIIHC-
CKOTO TOCYIapCTBEHHOTO MEAMIIMHCKOTO YHUBEPCUTETA.

MpIM  mosiBEeprajiuch OO0IIeMy TamMMma OOIy4YCHHIO
Ha ycranoBke GUPOS-3M wucrounukom Cesium-137
(137Cs) B cyxoii kamepe mpu Temmeparype 25+1° C mo-
30it 5 I'p (rpynma I) u 7 I'p (rpynma II) (MOIIHOCTE 1036
1,1 I'p/mun). JloxHOOO yuEHHBIC kUBOTHBIC (Tpyrma I11)
MOMEINAJINCh B PAaAUAlHOHHYIO KaMepy 0e3 HalIn4us Huc-
TOYHHMKA OONTydeHHs. BrocnencTBUM KUBOTHBIE pacripe-
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Jenanuch no knerkam. CrycTs 5 aHeit mocie o6aydeHus
0 6 *KMBOTHBIX M3 KaXIOM IPYIIIBl YMEPIIBISINCH Me-
TOZOM JieKanuTaluu (1o 3(pUPHBIM HAPKO30M) U IPOU3-
BOJWIIN 3a00p 00pa3IoB KPOBH JJIsl UCCICIOBAHUS AHTH-
OKCHJIaHTHOTO cTaryca. KpoBb LEeHTpU(YrupoBaiu MpH
1500 g B Teuenue 10 MUHYT; B IJ1a3Me KPOBU OIPEACTSIIN
AKTHMBHOCTh @HTHOKCHJIAHTHBIX (DEPMEHTOB - CYIEpOK-
cunaucmyTassl (CO/L), karanasel (KAT) u oOuryro aHTH-
OKCHJaHTHYIO0 akTUBHOCTB (OAA).

Meton omnpenenenus aktuBHoctu KAT ocHoBbIBa-
Cs Ha CMOCOOHOCTH TEPEKHUCH BOAOpOJa O0O0pa30BHIBATH
OKpAIIICHHBIH KOMIUIEKC C COJIIMH MOJHOAEHA; WHTEH-
CHUBHOCTb OKPAaCKH OINpPEeIsUId CHEeKTpopoTOMETprYe-
ckd Ha jnuHe BoiHbI 110 HM. OmnpeseneHne akTHBHOCTH
CO/I ocHOBBIBaJIOCH Ha CITIOCOOHOCTH (hepMEHTa KOHKY-
PHUPOBATH C TETPA30JIeM 3a NPUCOCAUHEHHE CYNEePOKCU-
paaukanos [5,9].

Omnpeneneane OAA  TPOU3BBOAMIOCH TOCPEI-
ctBoM MonuduuupoanHoro DPPH  (2.2-mudennn-1-
nukpwiruapasui) tecra [1,11]. O6pasusl mia3mbl KPOBH
(1 mi1) menpoTroHMpoOBaNU TO00ABICHHEM 3 MJI alleTOHU-
Tpuna u neHTpudyruposanu B redenue 10 munyt (4 °C,
9500 g). K 1 mn cynepnaranta nobasnsuim 3 ma DPPH
(2,5 mr paguxama DPPH pacteopsau B 100 mn mera-
Hoia) W nocie 30 MUH MHKYOAalMOHHOTO TIepHoja TpH
KoMHaTHO# Temmeparype (25°C) cnekrpodoTomerpude-
CKH ONpENeNsId ONTHYECKYIO IUIOTHOCTh pacTBOpa Ha
JUTMHE BONHBI 515 HM. OTpuIaTeNbHBIA KOHTPOIb MPO-
BOJWIN C AllETOHUTPHIOM TPU TOM ke KOHIEHTpAIUH,
OCYILECTBIISIIM TpEXKparHble u3MepeHus. KamnOposou-
HYIO0 KPUBYIO CTPOMJIM IO TaJIJIOBOM KUCIIOTE, T/Ie 3HAYe-
HUS TIONIONICHHSI OBLIM MHTEPIIOINPOBAHbI U PE3YIBTATHI
BBIPAKEHBI KaK IKBUBAJIECHTHI TaJUIOBON KHCIOTHI. Jlis
BBISIBJICHUSI pa3JINunil U CpaBHEHUSI 00Pa3I0B PACCUUTHI-
saau DPPH-DPPH, rne DPPH — skBuBajieHT rajioBoi
KUCJIOTHI B MPOM3BOJILHBI MOMEHT Bpemenu, a DPPH
9KBHBAJICHT TaJJIOBOM KHUCIOTHI B Ha4daJbHBIA MOMEHT
BpPEMECHU.

Jnst cpaBHHTENBHOTO aHann3a 3QQeKToB paauaiu-
OHHOTI'O BO3JEHCTBUS HAa YPOBHM IIOKa3aTeledl aHTUOK-
cupnanTHoro craryca oprauusma (COJl, KAT, OAA) mpu-
MEHSJIM METONbl nucnepcuoHHoro aHammza (ANOVA).
Xapakrep IPUUMHHON CBSI3U MEX/y YPOBHSIMU I10Ka3are-
JIe aHTHOKCUJJAHTHOTO CTaTyca M MPOIOKUTEIbHOCTHIO
*u3HU (BpeMs - 3(ddekr) mabopaTopHBIX KUBOTHBIX B
HOpPME U TIOCJIe PaiuallMOHHOT0 o0y4yeHus B 103ax 5 [p
u 7 I'p aHanu3upoBaiau Ha 6a3ze perpecCUoHHOI Moaenu
MIpOTOpIMOHANBHBIX UHTeHcuBHOCTeH Kokca [2]. Tlpen-
BapUTEJIbHYI0 00pabOTKY JaHHBIX, OCHOBHBIC PacueThl U
BH3yaJIU3AIUI0 Pe3yIbTaTOB IPOBOAMIM C IIOMOIIBIO Ma-
temarndeckoro naxera “STATISTICA 12”.

Pe3yabTars! u ux 06cy:kaenne. CornacHO pe3ynsraram
MIPOBE/ICHHOTO MCCIICIOBAHUS, B KPOBH F'aMMa OOITyYEHHbIX
MblIel B 103e 5 I'p u 7 I'p akTUBHOCTh aHTHOKCHJIAHTHBIX
(epMEHTOB /10303aBHCHMO YMEHBILIAJIACh B CPaBHEHHH C
KOHTpOJbHBIMU 3HadeHusIMU - COJl Ha 65% 1 68%, KAT Ha
49% u 53%, COOTBETCTBEHHO, YTO COOTBETCTBYET JIAHHBIM
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nuteparypsl [8]. AKTUBHOCTH OOIIEr0 aHTHOKCHIAHTHOTO
cTaTyca IUIa3Mbl KPOBHU TaloKe 10303aBUCHMO MOHIDKATIACH
Ha 30% B citydae oOmydenust n1o3oi 5 I'p u Ha 45% - npu
o0mydeHnu 1030 7 I'p.

Ha mepBom »srame wuccieqoBaHUS KOHTPOJIUPOBA-
J1ach BO3MOYKHOCTh MPUMEHEHHS MOKa3aTeNel perokc-
cTaTyca KpOBHU B KaueCTBE MapKepOB HKCIO3UIIMOHHOI
JIO3BI 110 KPUTEPHSIM UX 4yBCTBUTEIBHOCTH U JIMHEIHHO-
cTH. B KadecTBe XapaKTEPUCTHKH UyBCTBUTEIbHOCTH
nmoKasaresss NPUMEHSUIM 3HaueHHe F-pacnpeencHus
Oumepa-CHeleKopa IPU COOTBETCTBYIOLIUX CTEHEHAX
cBOOOBI (MEX- M BHYTpHUrpylIoBas cBodona). Benu-
yyHa F, IBIAIONIasACa COOTHOIICHUEM CPEAHUX KBapa-
TOB 3 eKTa - MeKIPyIoBas HU3MEHYUBOCTD, U CPEITHUX
KBa/IPaTOB OUIMOKH - BHYTPHUIPYINIIOBAs M3MEHUYUBOCTD
(MS_ /MS_ ), npencraBiaser coOOH MHTErpaibHbIA
MoKaszaTelb Kak /J10303aBUCHMOH, TaK U JJ030HE3aBU-
CUMOW WHAMBHIyallbHOW BapuabenbHOCTH (cHcTema-
TUYECKas OMNOKa U3MEPCHUS ), CICOBATEIIBHO, C MOJI-
HBIM OCHOBaHHEM MOXXET OBITh MPUMEHEHA B Ka4eCTBE
XapaKTEePUCTUKNU YYBCTBUTEIBHOCTH HCCIEIYyEMOIo
moKazarers.

B kauecTBe XapaKTEpUCTUKHU JUMHEHHOCTU IIPUME-
HSUTM COOTHOIICHHSI MEXIPYIIIOBOH M3MEHYMBOCTH Ha
€IMHUILY 03Bl I KaKIOW OTHENbHOM Maphl JO30BBIX
JI1ana3oHOB:

FI
P(D) = [m]

[ﬁ] @

JlaHHas BelMuMHA IPYU JIMHEHHON 3aBUCUMOCTH J103a-
addekr cocrapusier 1 u ctpemutcst kK 0 Mpy yBeIMYCHUH
CTEIICHU HEJIUHEHHOCTH.

Janubie Tabnuibl 1 yKa3pIBatOT, YTO COOTHOIICHHE
001Iei 10303aBUCUMON BapuabCIbHOCTH K CyMMap-
HOM no30He3aBUcHUMON BapuabenbHOocTU A1 COJJ
npuHuMaeT Haubonpinee 3Hadenue F (F=84,60), nns
KAT u OAA 3Hauenus F, npuOIuM3UTENbHO, B JIBa
pa3a MEHbIIIe B CPAaBHEHHUH CO 3HAYCHHEM, COOTBET-
cteytomuM CO/I, xoTopble Takxke SBIASIOTCS JOCTO-
BepHBIMU. OTHAKO, 3HAUCHUE KPUTEPHUS JTUHEHHOCTH
uccaenyemoii 3apucumoct P(D) ana COJl pasuo 0,
CIIEIOBATEbHO, B Auana3oHne 103 5-7 I'p akTuBHOCTH
CO/] mpakTH4YecKH HE 3aBHCHUT OT J03bl OOTydEHHUS
(puc. 1). [Ans noxasareinst o0uiero perokc-craryca
kpoBu OAA BbIsSiBIEHAa HNPaKTHYECKH MPSIMOIUHEH-
Has 3aBHCHUMOCTH MoOKa3arens nuHeWHoctu P(D) ot
036l 3Kcno3uuuu. Ha ocHOBaHUU BBISBICHHOU 3a-
BUCHUMOCTH CJIEYET 3aKJIIOUYUTH O BHICOKOH UyBCTBH-
TenpHOCTH mokazaTtenss OAA k 03e oOJydeHHs U ¢
MOJTHBIM OCHOBAHHEM PAacCMaTpPHUBATh €ro B KaueCTBE
MNEPCIEeKTUBHOTO OMOJOTMYECKOT0 MapKepa J03bl
SKCIO3ULIHH.

Ha crnenyromem srtame oleHMBanach MEpPCIEKTH-
Ba NMPUMEHEHMs MoKa3aTelisi O0IIero pepoKc-craryca
KpOBH B KauyeCTBE MapKepa TSKECTH TEUCHHUs Jyde-
BOH MaTOJIOTMH U MPOTHOCTUYECKOTO KPUTEPHUS ee UC-
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Tabnuya 1. Mesicepynnosas (MSE/?,EC ) u enympuepynnosas (MS

) usmenuueocmo,

Erro

ux coomnowenue (F) u ypogenv cmamucmuuecxou 3uauumocmu (p) noxkazameneu CO/I,
KAT u OAA onst morweti, obnyuennsix 6 dozax 5 Ipu 7 [p

Spercr KAT KAT KAT coll coj coll OAA OAA OAA
MS F P MS F P MS F P

Hosa 0,56 0,484955 47,829
0-5-7Tp. 40,27 <0,01 84,60 <0,01 47,421 <0,01
Ommbka 0,01 0,005732 1,009
Hosa 0,58 0,72 43,46
0-5Ip. 32,95 <0,01 105,51 <0,01 37,12 <0,01
Oumbka 0,02 0,006 1,17
Hosa 0,051 0,000140 | 0,04 7,61
5-7GrTp. 7,9223 0,01 0,84 11,557 | 0,00396
Ommbka | 0,006 0,003532 0,658
P(D) 0,5 <0,001 0.7

08 13

o7 KAT 12

0,6 con "

0,5 10

04 5 9

03 8

02 7

0,1 6

0,0

A03a 0bnyyeHuA

0 5 7
Ao3a 0bnyyenua

Puc. 1. Cpeonue epynnosvie snauenus u 95% dosepumenvuwiil unmepean akmuenocmeti CO/,
KAT u OAA ons mvtwett, obnyuennwix 6 0ozax 5Ip u 71p

xoma (mapkep 3¢ dekra). CTaHAAPTHBIM MOAXOAOM K
PELICHUIO TAKOTO POJa 3a/ad sIBISETCS] UCClIe0BaHUE
NPUYUHHO-CJICJICTBEHHON CBSI3U MEXAy 3HAYCHHUSIMH
9THUX TOKa3areseil 1 KOHEUHbIM PaJuo0HOIOTHIECKUM
s¢pdekroM. B kauecTBe KpuUTEpHs KOHEUHOTO PajHO-
Oouonornyeckoro AdQexra MPUMEHSIIH  TPOIOJIKH-
TEJIBHOCTh YKM3HH JKUBOTHOTO B MOCT-PaJAHallMOHHOM
nepuoze (7). Ilpu TakoM paccMOTpEeHHH 3ajada CBO-
JIUTCSI K YCTAHOBJICHUIO (DYHKIIMH PErpeccuu MpoJIoi-
YKUTEIbHOCTH KU3HU KUBOTHOTO HA YPOBHH IOKa3are-
Jiel aHTHOKCUAaHTHOTO craryca — T = T(A DCOH, A DKAT,
A,°*), no 3HayeHHAM HAOOPOB CITydaHBIX BETHYHMH
T,, A, % A, ), A4, M (tne j — HOMep dKcrepuMeH-
TaJbHOU TPYIIIBI - JIOKHOOOIY4YeHHBIE, OOJIy4YeHHbBIE
B n03¢ 5 I'p u 7 I'p )XUBOTHEBIE), i - HOMEP IKCIEPH-
MEHTaJIBHOTO )XKMBOTHOTO B rpyme ;). [Tockonbky, ns
orpeiesIieH sl ToKa3aTesield aHTHOKCHIaHTHOTO CTaTyca
B MPOBEJICHHOM HCCJIEOBAHUU IPOUCXOIMIIO YMEPII-
BJICHHME HBOTHBIX, KaXK/iasi j TPyIIa pas3/eicHa Ha JIBe
HOJTPYIIIBL: B OAHON ONpenessuid moKa3aTelib aHTHOK-
CHUIAHTHOTO cTaTyca (n=6), B Apyro mMpoOBOAIJIM Ha-
OJII0/IEHUE 32 MTPOJAOIIKUTEIILHOCTHIO )KU3HU )KUBOTHBIX
JUISL PErpecCHOHHOTO aHalin3a IEH3YPUPOBAHHBIX U
CTPYNIHUPOBAHHBIX JAHHBIX.

© GMN

3amaya BOCCTAHOBJICHHS MWCTHHHOM PpErpecCHOHHOI
(hyHKIMH O TPYNIOBBIM JAHHBIM (9KOJOTMYECKas pe-
rpeccus M KOppeIslvs) He HMMEET OOIIero perieHHUs.
[Ipobnema akTyanbHa IS SKOJIOTHYECKHX, SMUAEMHUOTIO-
FMYECKHUX, COLUOJIOTUYECKUX UCCIIEI0BAaHUM U, B 3aBUCH-
MOCTHU OT II€JIM, YCIIOBUM M TOUHOCTHU, MPEIbSABIAEMON K
pe3yabraraM HUCCIel0BaHUs, AJIs PELICHUs 3aJadu Hpu-
MEHSIOTCS Pa3THYHbIe TPUOIKESHNS, HAYUHAS C TPOCTO-
r0 BHYTPHUTPYIIIOBOTO YCPEAHEHHUS TaHHBIX, 3aBepIiast
COBpPEMEHHBIMU METO/IaMH, OCHOBaHHbIMU Ha baiiecos-
ckoMm mozaxoxae [7,13]. B 3amauax momoOHOTrO THma Heo-
MIPEACTICHHOCTH MPH OIICHKE PerpecCHOHHON (DyHKINH, B
OCHOBHOM, CBsi3aHa C Ae(UIIMTOM 3HAHUS O CTATUCTUYE-
CKOM B3aUMOCBSI3U MEXAY UCCIEAYEMbIMU CIy4alHBIMU
BEIMYMHAMHU Ha BHYTPUTPYIIOBBIX (MHIUBHIyaIbHbIX)
1 MEXTPYTIOBBIX YPOBHIX. Mexay TeM, Ko3(h(HUIMEeHT
JIMHEIHOW perpecCMOHHON (YHKIMH, XapaKTepu3ylo-
UMH CUJTy CTaTMCTHMYECKOW CBSI3M, U €ro CTaThucThye-
CKas 3HaYUMOCTb JIOCTUIal0T MaKCUMAJILHOIO 3HAYCHMSI,
Koria Kod(OUIMEHTBI KOPPEISIIMA MEXly JaHHBIMH Ha

MHTUBHIYATbHOM Ry, 4, = 200y )y veskrpynmoBom
T(Ti-T)(4; -4)

Sr,Sa;

Rrs= e YPOBHSIX MMEIOT OINHAKOBBIN 3HAK
575

(TTonoXXuTEIBbHAST KOPPEISIIHS), 1 MUHUMAJILHOTO 3Haye-

HUS KOT/Ia MEXJIy HHMH CYIIECTBYeT oOparHas Koppe-
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nsnus (aHTHKOppensiius). Takas cuTyalus BOSHUKAET B
ClyJasixX, KOTa paafaloHHOe BO3/ICHCTBUEC YMEHbBIIIACT
YPOBEHb aHTHOKCHIAHTHOTO CTAaTyca OpraHM3Ma, OIHa-
KO CTETMCHb YMCHBIIICHHS 3aBUCHT OT HCXOJHOTO YPOBHSI
AHTUOKCHJIAHTHOTO cTaryca (puc. 2).

Hcxomist U3 BBIICH3I0KEHHOTO, HAMH TIPUMEHEHA MO-
JIeTb YCTAHOBIICHHUSI B3aHMOCOOTBETCTBHUSI MKy HH/IH-
BU/lyaJIbHBIMU JIaHHbIMK nOArpyrn {7} u {4, S A, FAT
A, P} Tpynm j cieyromero Bua:

[Tl s Ao 00 AT AT oADK S ORR

IMpu Takoil MOAETM WHIAMBUIYATH3AHU CIPYIITHPO-
BaHHbBIX JIAHHBIX, BHYTPU- U MEKIPYIIIOBBIE KOAPPHUIH-
eHTBI Koppessiimn Mexay T n 4, fO% A, A4, 04 nmeror
pasIMYHBIC 3HAKH, CJI€I0BATEIILHO, BBISBIICHUE CTATHCTH-
YECKH 3HAYMMOTO KO3()(PHIIMEHTa CUIIBI CBS3U,04EBUJIHO,
SIBISICTCS. JIOCTATOYHBIM YCIOBHEM HAIMYMs WCTUHHOMN
NPUYMHHON CBS3M MEXIY KOHEYHBIM PaJHOOMONOrHYe-
cKUM d()(HEKTOM U KOHKPETHBIMH MTOKA3aTEISIMH aHTHOK-
CHJAHTHOTO CTaTyca OpraHu3Ma.

9,6 ety Sty \ S
Y\ Anti_corn ! T A -
<&, Corr 5 P
92 - S0 f:(.\ -
— 74 gt A
8.8 S S N
/A
% 84 _/|corr: r=07305: p = 0.0002
| e Anty Corr: r=0,4335; p = 0,0821
8.0 = f —
i 3 2\/ '/ A?‘
e i '-<\ 7/ T )l
1
£ gﬁwg .
7,2 /: - ™ [
e
68 7 2 P R
05 1,5 25 35
log(T)

Puc. 2. Cmodenuposannvie ¢ynkyuu pezpeccuu 1o-
eapugma npoooICUMENbHOCIU HCUSHU JHCUBOMHO20 HA
yposnu OAA, kosduyuenmol Koppersyuy u ux cmamu-
CMUYecKas 3HAYUMOCHb NpU Npsamoll (pomobwl) u obpam-
HOUL (Mpey2onbHUKU) KOPPeTAYUAX MeHCOy UHOUBUOYATb-
HbIMU U CCPYRNUPOBAHHBIMU OAHHbLMU

CpaBHHUTEIBHBIN aHATH3 MTPOTHOCTHYCCKOHN IICHHOCTH
Pa3TMYHBIX TIOKA3aTeIe aHTHOKCUIAHTHOTO CTaTyca JIs
OIICHKH ()YHKIIUU BBKHBAEMOCTH JKUBOTHBIX ITPOBOIITN
Ha 0a3e MOAETHM MPOIOPIHUOHATBHBIX WHTCHCUBHOCTEH
Kokca, sBistromeiicst Hambosee oOMmIeH perpecCHOHHON
Mozenbio. [loaronky (yHKIMHM WHTCHCUBHOCTU BBDKH-
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BaHMs TPOBOJAWIIM JUIs K&KION KOBapuarhl Z, B OTIENb-
HOCTH U151 103 D, € {0Tp, 5T'p, 7Tp}:
h(t, Z;|D;) = ho(t) x elPixzd

Jo3a oOmydeHns paccmarpuBanach B KadecCTBE
rpynmnupymomuero ¢akropa. bazoByio gpyHKIINIO HHTEH-
CHBHOCTH h paccuMTBIBAIM TIO JIHTEPATYPHBIM JaH-
HBIM BBDKMBA€MOCTH MBIIIEH, TIPeACTaBICHHBIM B pa-
6ore Turturro A. et al [10].

B tabnuie 2 npecTaBieHbl pacueTHbIC 3HAUCHHUS pe-
rpeccHoHHBIX Koaddurmentos cuibl cBszu (B) st CO/,
KAT u OAA ¢ ux crarucTHueckod 3Ha4nMocThl0. Kax
BUJHO W3 TaOJWIBI, MapaMeTpsl 3 CTaTUCTHYECKH 3Ha-
YHMBI JUTS BCEX MOKa3arenei, Ipyu 3TOM 3HaueHUe ¥ IS
OAA npaktuuecku B 2 pasa Beime, yeM 11t KAT u CO/,
YTO CBHIETENILCTBYET O Ooyiee BBICOKOH MPOTHOCTHYE-
CKOM LIEHHOCTH JaHHOT'O IIapaMeTpa B Ka4eCTBE J030BOTO
Mapkepa.

C 1enbio HEMoCPEACTBEHHON OL[EHKH IPOrHOCTUYE-
CKO} LIEHHOCTH UCCJEI0BAaHHBIX MOKa3aTeaell aHTHOK-
CHJIAHTHOTO CTaTyca OpraHM3Ma CPAaBHUBAJH CTEICHb
paznuuns MEXJIy HaOII0aeMBbIMH M CHPOTHO3HPO-
BaHHBIMH IO napameTpaM 3 QyHKIMH BBDKMBAEMOCTH
MBbImIel, oorydeHHbsIx no3amu 5 I'p u 7 I'p (tabnuna 3,
puc. 3). O0mee mpencTaBlIeHHE O IMPOTHOCTHYECKOU
LIEHHOCTH IOKa3aTelell aHTUOKCHUIAHTHOIO CcTaryca
CO37aeTCs Ha OCHOBAHMM CPAaBHUTEIBHOIO aHAJIM3a
rpadukoB, mpeacTaBISIIOMNX (GYHKIUK HaOIogaeMoi
BBDKMBAEMOCTH MBIIICH, CIPOTHO3MPOBAHHBIX C TI0-
MOIIBI0 PAacUYETHBIX 3HAYCHWH [3 M MO CPEeaHHM TpYII-
noBeiM 3HaueHusM aktuBHocteil COJ, KAT u OAA
MBIIIeH, o0mydeHHsIx B no3ax SI'p u 7 I'p. U3 puc. 3
CIIEyeT, YTO HaWXy/llIee COBMAaJeHHE MEXTy Haliro-
JTaeMBIMHU ¥ CIIPOTHO3UPOBAHHBIMU (DYHKIIUSIMU BBIKHU-
BAaEMOCTH TIpH J03ax odmydenus: 5 I'p u 7 I'p BhIsABIIC-
Ho qust COJl, 4To OoTpakaeTcs M Ha KOJIMYECTBEHHBIX
MOKa3aTeNIIX CTaTUCTHYECKON 3HAYMMOCTH DPa3IHYUSL
(x*>20, p=0,99). IporHoctuyeckass ueHHocTh KAT
MpakTHYecKu ujeanbHa mpu no3e 5 I'p (p=0,0001),
OITHAKO CWJIBHO yxyamaercs mpu posze 7 I'p (p=0,99),
yTo Kacaercs nokasarens OAA, npu go3e 5 I'p coBna-
IeHne To4TH noctoBepHo (p=0,07), Torma xak mpu 7
I'p coBmanenue nocroBepuo. Takum oOpazom, moxasa-
TeJIh OOIIEero aHTHOKCHJIAHTHOTO CTaTyca OpraHu3Ma
M03BOJISIET HanboJiee TOYHO MMPOTHO3UPOBATH JO30BYIO
3aBHUCHUMOCTB BEDKHBAEMOCTH J1a00paTOPHBIX MBIIIEH B
CPAaBHEHHH C TAKOBBIMH OT/IEIbHBIX aHTHOKCHIAHTHBIX
¢depmento (KAT u COJ).

Tabnuya 2. Hapamemp cunet ceszu mesxicdy yposusamu COL, KAT, OAA u ¢ynkyueit sviocusaemocmu,
UX CMAHOAPMHASL OUUOKA, YPOGHU SHAYUMOCIU , X° U D

KoBapuars!l Ouenka mapamerpa | CranaapTHas omudka r P
con -4,92 1,87 5,11 0,024
KAT -4,17 1,81 5,3 0,020
OAA -0,71 0,20 12,0 0,001
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Puc. 3. Habrrooaemvie (Kpyau) u cnpocHo3uposanHvle Ha Oase pecpeccUuoHHol Mooenu

NPONOPYUOHATILHBIX UHmeHcusHocmell Koxkca no pacuemmubiym 3HaueHusm f u cpeoHum epynnoulmM 3HAYeHUsIM
axmusrnocmetl COJ (keadpamut), KAT (pombwsr) u OAA (kpecmut) dhynkyuu svlocueaemocmu mvliuel,

obnyuennvix 8 0o3ax SIpu 7 [p

Tabnuya 3. Cmamucmuueckas 3HAYUMOCMb pa3iuyus mexcoy cnpoerozuposannvimu no yposusam COI, KAT, OAA
U peanbHO HAONI0OAeMbIMU QYHKYUSMU BbINCUBAEMOCTIU TAOOPAMOPHBIX MbluLell, 00ryuentblx 6 0o3ax S Ipu 7 I'p

5Gr 7 Gr
Iloxa3arennb
¥ (df=9) | 12 (df=9) P
Cco/ 24,46 0,99 118,84 0,99
KAT 0,56 0,0001 70,20 0,99
OAA 4,02 0,07 2,36 0,016
3akirouenue. [lonydeHHble pe3ynabTaThl CBHJIC- 5. Kuchukashvili Z., G. Burjanadze, K. Menabde, M. Chachua,

TEJILCTBYIOT O BBICOKOM YYBCTBUTCIIBHOCTU U JTAHEN-
HoctH Tokazatenst OAA Kk 103e oOmMydeHwus, 4TO TO-
3BOJISIET C MOJIHBIM OCHOBaHHMEM PacCMaTpHBATh €ro B
KaueCTBE IEPCIIEKTHBHOIO OMOJIOTHYECKOr0 MapKepa
JI03bl DKcmo3unuu. Kpome Toro, mokasarenb OOIIero
AQHTHOKCHJIAHTHOTO cTaryca opranmsma OAA mo3BosseT
OoJiee TOYHO B CPAaBHEHUH C T1OKA3aTENSIMH aKTHBHOCTH
OTACTBHBIX aHTHOKCHAAHTHBIX (hepmenToB (KAT u CO/L)
IIPOTHO3UPOBATH JO30BYIO 3aBUCUMOCTH BHIDKMBACMOCTHU
71a00paTOPHBIX MBIIICH, YTO MO3BOJISET paccMarpuBarh
€ro B Ka4yeCTBE IMEPCICKTUBHOrO Onomapkepa 3ddekra
pagnuaAIIOHHOTO OOTyYCHUS.
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SUMMARY

STUDY OF TOTAL ANTIOOCIDANT STATUS OF
THE ORGANISM AS A POSSIBLE BIOMARKER
OF DOSE AND EFFECT OF RADIATION EXPO-
SURE

Gyvilava 1., Chkhikvishvili I., Sanikidze T.,
Giorgobiani M., Nana V. Kipiani, Ormotsadze G.

Thilisi State Medical University, 1. Beritashvili Institute
of Medical Biotechnology, Georgia

In presented article, by means of a comparative
analysis of the relationship between the dose-dependent
alterations in the organism’s redox status, measured by
the innovative method developed by us and the standard
methods used for assessing catalase and superoxide dis-
mutase activity, and an end radiobiological effect, was
attempted the preliminary assessment of the possibility
to apply the parameter of blood plasma total antioxidant
activity (TAA) as marker of dose and effect of radiation
exposure.

The experiments were carried out on white mice ran-
domly divided into groups of irradiated and sham irradi-
ated animals. The mice were exposed to a whole body
gamma irradiation by source Cesium-137 (137Cs) at dos-
es of 5 and 7 Gr, a dose rate of 1.1 Gr / min. After 5 days
of beginning of observation in animals’ blood measure-
ments of the activity of antioxidant enzymes (superoxide
dismutase - SOD and catalase - CAT) and total antioxi-
dant activity by spectrophotometric method were evaluat-
ed. Parallel monitoring of animal survival was conducted.

At the given stage of the study, applicability of OAA
as a marker of dose-dependent alterations in antioxidant
status was assessed by the criteria of sensitivity and lin-
earity, and as a marker of the effect the strength of the
relation between the antioxidant status indicators and the
final radiobiological effect, measured by animal life span
in post- radiation period (time-effect)

For comparative analysis of the effects of radiation
on the levels of antioxidant status indicators (SOD, cata-
lase, OAA), ANOVA methods were used, the nature of
the causal relationship between levels of antioxidant sta-
tus and the life span of laboratory animals was analyzed
on the basis of the Cox proportional intensity model with
time covariates, preliminary processing of data, basic cal-
culations and visualization of the results were carried out
using a mathematical package that “ STATISTIC 12”.

The received results testify to the significantly high
sensitivity of the total redox-status indicator (OAA) to
the dose of irradiation, which makes it possible with full
justification to consider it as a promising candidate of the
biological exposure dose marker. In addition, the indica-
tor of the total antioxidant status (OAA) of the body al-
lows predicting the dose dependence of the survival of
laboratory mice more accurately than the indices of the
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activity of individual antioxidant enzymes (catalase and
SOD), which makes it possible to consider it as a promis-
ing candidate for the biomarker of the dose and the effect
of radiation exposure.

Keywords: antioxidant status, biomarker of radiation
exposure, redox-status.

PE3IOME

HNCCIEJOBAHUE OBIIETIO AHTUOKCHUJAHT-
HOI'O CTATYCA OPIrAHHU3MA B KAYECTBE
BO3MOXHOI'O BUOMAPKEPA J0O3blI U 2®-
®EKTA PAAIMAIIMOHHOI'O OBJIYUYEHUS

I'ennasa U., Uxuxksumsuiau U. /1.,
Canuxunsze T.B., l'noproouanu M.T.,
Hana B. Kunuanu, Opmouan3ze I'.JI.

Tounuccxuil 20¢y0apcmeentbiil MeOUYUHCKULL YHUBEPCU-
mem, Llenmp sxcnepumenmanvHol 6UOMEOUYUHbL UM.
U. Bepumaweunu, I py3us

B crarbe myTem CpaBHHTEIBHOTO aHAlM3a Xapakrepa
CBA3U MECKAY M0303aBUCUMBIMU U3MCHCHUAMU PEIOKC-
cTaryca OpraHu3Ma, U3MEepEeHHBIM pa3pad0TaHHBIM HAMH
METOJAOM U CTaHAAPTHBIMU METOJaMHU OLICHKU KaTaJla3bl
U CyNEepOKCUAIMCMYTa3bl U KOHEUHBIM PaJHMOOHOIOTH-
yeckuM 3¢dexToM, npenpuHIMAeTCs TIOTBITKA Mpe/iBa-
PUTENBHON OLEHKH BO3MOXKHOCTH IPUMEHEHUsI pa3pado-
TaHHOI'O HaMH METOJa ONpCACIICHUA aHTHOKCHHaHTHOﬁ
aktuBHOCTH (OAA) mia3Mbl KPOBU B KauecTBE MapKepa
J103bI ¥ 3P PeKTa paTualiiOHHOTO BO3ICHCTBHS.

OKCIEpUMEHTHI MPOBOAMINCE Ha OenbIx Oecrnopo-
HbIX MBbIIIIAX caMllax. JKuBotHbie PaHaAOMU3UPOBAHHO
pa3ecHbI Ha TPYMIbl OOIYYCHHBIX U JIOXKHO O0ITyuéH-
HbIX JKHBOTHBIX. O6mee ramMmma o6nyquHe JKHUBOTHBIX
npoBoauan uctounukom Cesium-137 (137Cs) B go3ax 5
u 7 I'p, momHoCTh 710361 1,1 I'p/MuH. C HEIbO OLCHKH
AKTHBHOCTH aHTHOKCHJIAHTHBIX (hepMEeHTOB (Cynepok-
cunemyTtasa - COJl u xaranaza - KAT) u o0uieii antu-
OKCHJIAHTHOW aKTHBHOCTH KPOBB y KMBOTHBIX 3a0HMpau
Ha 6 neHb HaOmoneHus. [TapannenbHO Beau HaOMIOACHHUE
34 BBIDKMBAEMOCTBHIO )KUBOTHBIX.

Ha panHOM orame wucciefoBaHUs MPUMEHUMOCTD
OAA B xauecTBe Mapkepa J0303aBHCHMBIX M3MEHEHMI
AQHTHOKCHJIAHTHOT'O CTaTyca OICHUBAIM 110 KPUTEPHUSIM
YYBCTBUTCJIBHOCTH 1 HHHeﬁHOCTH, a B Ka4€CTBC MapKepa
a¢dexra Bo3neHCTBUS — CHIION CBS3M MEXY YPOBHIMHU
nokKaszaresieil aHTHMOKCHIQHTHOTO CTaryca M KOHEYHBIM
paauonobuonorndeckum 3ddexkroMm, KOTOPbIH ompese-
JIAJIA TIPOAOJIKUTEIIBHOCTBIO JKU3HU )KUBOTHOI'O B MOCT-
paauaoHHOM nepuose (BpeMs-3PQeKT)

Jnst cpaBHUTENBbHOTO aHaiu3a 3(QQEKTOB paaualu-
OHHOI'O BO3JECHCTBUS HAa YPOBHH II0Ka3aTejeil aHTHOK-
cunanTHoro craryca opranusma (COJl, KAT, OAA) npu-
MEHSJIM METOABI JucrnepcuoHHoro axammsa (ANOVA),
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XapakTep NPUYMHHON CBS3M MEXKIYy YPOBHSIMM IIO-
Ka3aTenell aHTHOKCHIAAHTHOTO CTaryca M MpPOJOJIKH-
TCIBbHOCTBIO KH3HHU na60paToprlx JKUBOTHBIX aHa-
TU3UPOBANM Ha 0a3e MOJENH MPOMOPIHOHATBHBIX
uHTeHCHUBHOCTEH Kokca, mpenBaputeabHyro 00padoT-
Ky MaHHBIX, OCHOBHBIC PACYCTHl U BU3YaTH3AIHIO pe-
3yJbTAaTOB MPOBOJAUJIN C IMOMOMIIBIO MATEMATHUYC€CKOTO
nakera “STATISTICA 12”.

HOJ’Iy‘IeHHbIe pe3ynbTaThl CBUACTECIIBCTBYIOT O BbICO-
KON YyBCTBUTEIBHOCTH U JHHEHHOCTH moka3zarens OAA
K J103¢ OONyYEHHs, YTO MO3BOJISCT C MOJHBIM OCHOBAHHU-
€M pPaccMaTpPUBATh €r0 B KAYECTBE MEPCIIEKTUBHOTO OHO-
JIOTHYECKOTO MapKepa J03bl dKcmosunuu. Kpome Toro,
MoKa3aTenb OOIIero aHTHOKCHIAHTHOTO CTaTyca opra-
Huzma OAA mo3BoJisieT 0oJice TOYHO B CPABHCHUU C TI0-
Ka3areiIsiIMU aKTHBHOCTHU OTJACJIIbHBIX AaHTHUOKCHIAAHTHBIX
¢depmenToB (KAT u COJl) nporHo3upoBaTh J1030BYIO 3a-
BUCHUMOCTBH BBIDKMBACMOCTH na60paT0pH1>1x MI)IH.ICﬁ, 4qTo
MO3BOJISICT PACCMATPUBATH €r0 B KaueCTBE MEPCIICKTUB-
HOro OnoMapkepa 3pQpeKTa paguanuOHHOTO 00Ty UCHHS.
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MODEL OF CREATING PROPER RESEARCH ENVIRONMENT
IN MEDICAL EDUCATION ORGANIZATIONS

"Umbetzhanova A., 'Bekbergenova Zh., ’Koikov V., 'Derbissalina G., 'Tuleshova G.

!Astana Medical University,; *Republican Centre for Health Development, Astana, Republic of Kazakhstan

Proper research environment is an environment that
effectively stimulates research, attracts productive sci-
entists and ensure the efficiency, that is, the result in the
form of scientific knowledge transferred into practical ap-
plication. Establishing the proper environment depends
on many factors. The analysis of international experience
was done in the research, as well as the study of the as-
sociation between various quantitative and qualitative
characteristics of the contingent, the amount of attracted
research funding of medical universities and effectiveness
of research activities according to indicators assessing re-
search and innovation activities of medical education or-
ganizations and science of Kazakhstan Republic [1].

The aim of the study - to establish the association be-
tween different quantitative and qualitative characteristics
of the contingents, funding of research activities of medi-
cal universities and key research performance indicators.

Material and methods. Data analysis was carried out
for 7 medical Universities of Kazakhstan: “Astana Medi-
cal University”, Kazakh National Medical University of S.
Asfendiyarov, Karaganda state Medical University, South
Kazakhstan state pharmaceutical Academy, West Kazakh-
stan State medical University and State medical University
of Semey. The dataset included data on key indicators from
7 medical universities in the period 2013-2016 and the fol-
lowing data: average annual contingent of students, the total
number of staff positions, the total number of individuals,
number of master students, number of doctoral students,
qualitative composition: the number of medical science doc-
tors, candidates of medical Sciences, PhD, the total number
of staff with scientific degree, the share of staff with scien-
tific degrees in the university, the amount of total funding
attracted to scientific research in the same period. The result-
ing array of data on key performance indicators were sys-
tematized and statistically processed in the program SPSS
2017. There was made the database for correlation analysis
using Spearman coefficient. Data collection is carried out by
the Center for Human resources development and science
of Republican Center for health development. To assess the
correlation Chaddoc scale has been used.

Results and their discussion. Gained data are pre-
sented in Table 1.

Thus, at a level of p value<0.05 revealed the following
correlation:

1. For the sum of key indicators with:

(a) number of staff who have PhD degree (r=0.426, p=0,024);
(b) the proportion of people with a scientific degree
(r=0.430, p=0,023).

The correlations was assessed as low.

2. On the indicator “number of publications in valuable
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databases (Thomson reuter, Scopus, Springer)” - a signifi-
cant correlation was not revealed;

3. On the indicator “number of citations over the last 5
years” — a) The low correlation with the total number of
individuals, working in organization (1=0.462, p=0,013),
with the number of doctoral students (r=-0.461, p=0,014),
number of Candidates of medical sciences (CMS) (r=-
0.469, p=0.012), total number of staff with scientific de-
grees (=-0.466, p=0.012);

b)The moderate correlation with - the total number of
staff positions (r=-0.561, p=0.002), the average annual
contingent of students (r=-0.504, at p=0,0006);

4. On the indicator “number of patents and other security
documents”- a significant correlation was not detected;

5. On the indicator “the number of scientific develop-
ments” significant relations were not identified too.

Further, there was studied correlation for years, in dif-
ferent years were found changes in the presence or ab-
sence of association (Table 2).

Correlation analysis of the data in terms of various years
showed the presence othigh correlation between the number
of doctoral students enrolled in medical universities and with
the sum of key performance indicators of the University (in
2013 r=0.774, p=0.041 and 2015 r=0.838, p=0.018) and also
with the amount of funding raised in terms of 100 person of
staff in 2015 year- r=0.784, p=0.037.

In the context of medical universities of Kazakhstan
revealed the existence of very high correlation between
the sum of key indicators and the amount of funding for
the following Universities ZKGMU (r=0.943, p=0.057)
and KazNMU (1=0.993, p=0.007); the presence ofa high
negative correlation between the indicators sumand the
total number of individuals, working in the organization
(r=-1.000, p<0.001), with the quantity of DMS (r=-0.949,
p=0.051) and with the proportion of staff with scientific
degree (r=-1.000, p<0.001) in ZKGMU.

This study examines factors affecting the performance
of basic research in South Korea. Creative Research Pro-
gram (CRP), which is one of the major basic research
programmes, is a study target. The survey of N = 120
researchers from universities and research institutes was
conducted in 2010. Basic research performance which is
the dependent variable was measured by subjective sur-
vey questions. The data were analysed using factor analysis
and multiple regression. The result shows that leadership is
the most important factor affecting the basic research perfor-
mance based on the regression coefficient (). Knowledge
sharing, autonomy, collaboration and creativity in sequence
were also statistically valuable factors that impact on the per-
formance of basic research in South Korea [2].
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Table 1.Results of correlation analysis (period 2013-2016 years)

Qua.n my of Qu‘antllty . Quantity
Sum of key | publications of citations Quantity A
- . of Scientific
indicators in valuable (over the 5 of patents
developments
databases past years)
. r=-0.030, r=-0.098, r=-0.561, r=0.112, r=0.092,
Total number of staff positions | g p=0.620 p=0.002 p=0.570 p=0.641
Total number of individuals, r=0.041, r=-0.110, r=-0.462, r=0.090, r=0.085,
working in irganization p=0.836 p=0.577 p=0.013 p=0.649 p=0.667
Average annual contingent r=0.173, r=-0.123, r=-0.504, r=0.167, r=0.157,
of students p=0.379 p=0.534 p=0.006 p=0.395 p=0.425
r=0.289, r=-0.093, r=0.104, r=0.125, r=0.046,
Number of master students p=0.135 p=0.638 p=0.599 p=0.525 p=0.816
r=0.305, r=-0.065, r=-0.461, r=0.104, r=-0.004,
Number of doctoral students p=0.114 p=0.744 p=0.014 p=0.600 p=0.984
Number of Doctor r=0.219, r=-0.044, r=-0.317, r=0.158, r=0.237,
of Medical Science p=0.263 p=0.826 p=0.100 p=0.422 p=0.225
Number of Candidate r=0.194, r=-0.094, r=-469, r=0.094, r=0.082,
of Medical Science p=0.322 p=0.633 p=0.012 p=0.634 p=0.678
r=0.426, r=-0.361, r=-0.118, r=-0.075, r=0.141,
Number of PhD p=0.024 p=0.059 p=0.550 p=0.706 p=0.475
Total number r=0.176, r=-0.111, r=-0.466, r=0.077, r=0.077,
of staff with scientific degrees p=0.371 p=0.574 p=0.012 p=0.696 p=0.695
Proportion r=0.430, r=0.042, r=0.052, r=0.165, r=0.153,
of staff with scientific degree p=0.023 p=0.832 p=0.795 p=0.402 p=0.438
Financine up to 100 people r=0.119, r=-0.250, r=-0.642, r=-0.061, r=-0.020,
gup peop p=0.545 p=0.200 p<0.001 p=0.758 p=0.921

Table 2. Meanings of correlations by the sum of key indicators in Medical Universities in (2013-2016) years

Sum of key indicators

2013

2014

2015

2016

Total number of staff positions

r=0.502, p=0.251

r=0.267, p=0.563

r=0.249, p=0.591

r=0.027, p=0.955

Total number of individuals,
working in organization

r=0.338, p=0.458

r=0.276, p=0.549

r=0.137, p=0.769

r=-0.182, p=0.696

The average annual contingent
of students

r=0.543, p=0.208

r=0.210, p=0.652

1=0.327, p=0.474

r=-0.077, p=0.870

Number of master students

1=0.553, p=0.198

1=0.176, p=0.706

1=-0.145, p=0.756

r=-0.042, p=0.928

Number of doctoral students

1=0.774, p=0.041

r=0.255, p=0.582

r=0.838, p=0.018

r=-0.080, p=0.864

Number of DMS
(Doctor of medical science)

r=0.500, p=0.253

r=0.630, p=0.129

r=0.283, p=0.538

r=-0.306, p=0.505

Number of CMS
(Candidate
of medical science)

r=0.525, p=0.226

r=0.696, p=0.082

r=0.364, p=0.423

r=-0.035, p=0.940

Number of PhD

r=0.337, p=0.460

r=0.018, p=0.969

r=-0.646, p=0.117

=-0.407, p=0.365

Total number of staff
with scientific degree

r=0.560, p=0.192

r=0.677, p=0.095

r=0.337, p=0.460

r=-0.145, p=0.757

Proportion of staff
with the scientific degree

r=0.290, p=0.527

=0.643, p=0.119

r=0.566, p=0.186

r=-0.018, p=0.970

Financing up to 100 people

r=0.070, p=0.882

r=-0.307, p=0.502

r=0.784, p=0.037

r=0.096, p=0.837

British researchers from King’s College in London [3] have studied the characteristics of highly productive research
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groups and identified the following 8 aspects of the proper
research environment:

- In highly productive research teams most of the re-
searchers have PhD degrees, professorships, international
experience, and usually, their work sponsored from outside;

- Highly productive research teams focus on selecting
and retaining top scientists;

- Highly productive research teams provide training
and mentoring for staff development, offering rewards for
high performance;

- Staff in these groups follows a particular ideal of so-
cial and ethical values;

- Usually the leaders (heads) of these highly produc-
tive research teams have/had earned some kind of «ac-
countable autonomy/independencey of their units in their
institution of higher education;

- High-performance research teams have strategies
that are real, live and self-developed, and not just a writ-
ten document;

- Such groups receive more income per researcher
than the average research unit;

- Highly productive research teams seamlessly acti-
vate and encourage researchers to initiate cooperation,
and do not use the top-down approach.

Koen Frenken, Gaston J., Heimeriks, JarnoHoek-
man in his paper analyzes the factors underlying univer-
sity research performance as indicated by the number of
highly-cited publications, international co-publications,
and university-industry co-publications. The three per-
formance indicators evaluate three possible university
missions, respectively: research excellence, international-
ization, and innovation. Using a regression analysis, we
assess to what extent a university’s research performance
is influenced by structural variables including size, age,
city size, location in a capital city, disciplinary orienta-
tion, and country location. Our results show that research
performance differences among universities mainly stem
from size, disciplinary orientation and country location.
This suggests that simple global benchmarking can be
misleading; rather, benchmarking is most meaningful
between universities of a similar size supplemented with
contextual information on a university’s specific mission,
orientation and national institutions.Highlights: We assess
university performance by size, age, city size, specializa-
tion, and country; Differences in university performance
mainly stem from size and country location; Benchmark-
ing is meaningful among universities of similar size and
countries; No country excels at impact, internationaliza-
tion and innovation simultaneously. [4].

The Sri Lankan medical research output during the last
decade is only a small fraction of the global research out-
put. There it is a necessity to setup an enabling environment
for research, with a proper vision, support, funds and train-
ing. In addition, collaborations across the region need to be
strengthened to face common regional health challenges [5].

The structure of research system in Germany it is the
federal and state levels of research management. The Fed-
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eral Ministry of Education and Research (BMBF) has pri-
mary responsibility for science and technology policy at the
federal level. At the state level, this responsible is shared by
the Ministry of Education and Science and the Ministry of
Economy. The author emphasizes the role of the National
Academy of Sciences «Leopoldinay», whose principal objec-
tive is to provide advisory services to German policymak-
ers and present German science at the international level.
Special attention is paid to the wide spectrum of German
research agents: public and private research organizations,
higher education institutions, R&D departments of industrial
companies. The article stresses the research potential of uni-
versities that receive funding under the Excellence Initiative
and describes the contribution of production in research and
development activities, focusing on the top ten German com-
panies in terms of R&D expenditure [6].

Medical education research suffers from a significant and
persistent lack of funding. Although adequate funding has
been shown to improve the quality of research, there are a
number of factors that continue to limit it. The competitive
environment for medical education research funding makes
it essential to understand strategies for improving the search
for funding sources and the preparation of proposals. This ar-
ticle offers a number of resources, strategies, and suggestions
for finding funding. Investigators must be able to frame their
research in the context of significant issues and principles in
education. They must set their proposed work in the context
of prior work and demonstrate its potential for significant
new contributions. Because there are few funding sources
earmarked for medical education research, researchers much
also be creative, flexible, and adaptive as they seck to pres-
ent their ideas in ways that are appealing and relevant to the
goals of funders. Above all, the search for funding requires
persistence and perseverance [7].

The vision of the recently created Canadian Association
of Emergency Physicians (CAEP) Academic Section is to
promote high-quality emergency patient care by conducting
world-leading education and research in emergency medi-
cine. The Academic Section plans to achieve this goal by
enhancing academic emergency medicine primarily at Ca-
nadian medical schools and teaching hospitals. It seeks to
foster and develop education, research, and academic lead-
ership amongst Canadian emergency physicians, residents,
and students. In this light, the Academic Section began in
2013 to hold the annual Academic Symposia to highlight
best practices and recommendations for the three core do-
mains of governance and leadership, education scholar-
ship, and research. Each year, members of three panels are
asked to review the literature, survey and interview experts,
achieve consensus, and present their recommendations at the
Symposium (2013, Education Scholarship; 2014, Research;
and 2015, Governance and Funding). Research is essential
to medical advancement. As a relatively young specialty,
emergency medicine is rapidly evolving to adapt to new
diagnostic tools, the challenges of crowding in emergency
departments, and the growing needs of emergency patients.
There is significant variability in the infrastructure, support,
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and productivity of emergency medicine research programs
across Canada. All Canadians benefit from an investigation
of the means to improve research infrastructure, training
programs, and funding opportunities. Such an analysis is es-
sential to identify areas for improvement, which will support
the expansion of emergency medicine research. To this end,
physician-scientist leaders were gathered from across Cana-
da to develop pragmatic recommendations on the improve-
ment of emergency medicine research through a comprehen-
sive analysis of current best practices, systematic literature
reviews, stakeholder surveys, and expert interviews [8].

The emancipatory nature of education requires re-
search as its fundamental base, because physicians can
only improve their skills and knowledge through enquiry.
The number and quality of scientific publications by Lat-
in-American spine surgeons found in the Medline data-
base was low between 2000 and 2011. Nevertheless, the
research Bank Survey of AOSpine Latin America (AO-
SLA) members showed that 96% of responders were very
interested and motivated to perform scientific research.

The research officer of AOSLA together with the
Country Council and the AOSpine Research Commission
established a competency-based curriculum to improve
understanding of what is necessary to produce research
and the best methods to achieve this goal. The research
curriculum was divided into four main components: (1)
research educational plan, (2) performing research, (3)
technical and professional support and (4) assessment.

The competences, learning outcomes and a syllabus on
knowledge in research were developed to enable the partici-
pants to understand and perform investigations effectively.
The eLearning module was designed to improve the com-
petences to access, evaluate and use scientific information
available in the main databases efficiently. Research courses
were given as an isolated activity four times in Brazil and
Mexico and as precourse activities six times in Brazil, Mex-
ico and Peru. The result was an increased number of articles
published and works presented at congresses [9].

Although the National Institutes of Health (NIH) has
made extensive investments in educational programs re-
lated to clinical and translational science (CTS), there has
been no systematic investigation of the number and char-
acteristics of PhD programs providing training to future
leaders in CTS. The authors undertook to determine the
number of institutions that, having had received NIH-
funded Clinical and Translational Science Awards (CT-
SAs), currently had or were developing PhD programs
in CTS; to examine differences between programs devel-
oped before and after CTSA funding; and to provide de-
tailed characteristics of new programs.

In 2012, CTS program leaders at the 60 CTSA-funded
institutions completed a cross-sectional survey focusing
on four key domains related to PhD programs in CTS:
program development and oversight; students; curriculum
and research; and milestones.

Twenty-two institutions had fully developed PhD pro-
grams in CTS, and 268 students were earning PhDs in this
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new field; 13 institutions were planning PhD programs.
New programs were more likely to have fully developed
PhD competencies and more likely to include students
in medical school, students working only on their PhD,
students working on a first doctoral degree, and students
working in T1 translational research. They were less like-
ly to include physicians and students working in clinical
or T2 research.

Although CTS PhD programs have similarities, they
also vary in their characteristics and management of stu-
dents. This may be due to diversity in translational sci-
ence itself or to the relative infancy of CTS as a discipline.

The project of education in research can be effectively
disseminated and applied across regions, across students
and across specialties [10].

Conclusion. A brief review of international experi-
ence and results of own research allow us to develop own
model of effective research environment in the organiza-
tions of medical education and science (Fig.).

CPD of science
campetence, based en |+

Praviding resourcas.
{availability to

informatlanal resources,
S poanicot) qualification requirements

10 the staff, based en (1

Systern of motivation and
stimulation based on |4:

Educative activities, result
in which assess by having
S 12 of students

S
Infrastructure of science ,
plan for assessment of
directions cffectiveness of using
cienc ‘which based en (1.,

Fig. Model for appropriate research media of Univer-
sities, Science research institutes, Science centers

In our view, this environment should include:

- Strategy and development plans to achieve the KPI
on science at the level of the authorized body, and at the
level of the organization;

- Sufficient resources (information resources, materi-
al-technical base), the efficiency of investments of them is
evaluated by KPI on science;

- Qualification requirements for employees, which is
also based on KPI science;

- The system of motivation and rewards based on KPI
science;

- System of continuous professional development of
staff in the attaining and development of research compe-
tencies, KPI-based on science;

- Research infrastructure, performance evaluation
based on KPI science;

- Educational activities, the performance of which is
estimated by the presence on students KPI for science;

- Clinical activities based on the implementation in
practice of new scientific achievements (KPI science);
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- The system of information support (print journals,
web site) and the politics of the Internet presence of the
organization and its employees contribute to the achieve-
ment of KPI’s for science.

The above listed components of an appropriate re-
search media of the medical education and science orga-
nizations, which together ensure the achievement of its ef-
fectiveness, there is a general increase of competitiveness,
which means increasing the quality of the research, the
recognition of national medical science on a global level.
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SUMMARY

MODEL OF CREATING PROPER RESEARCH EN-
VIRONMENT IN MEDICAL EDUCATION ORGA-
NIZATIONS

'"Umbetzhanova.A., 'Bekbergenova Zh., 2Koikov V.,
Derbissalina G., 'Tuleshova G.

"Astana Medical University; ‘Republican Centre for
Health Development, Astana, Republic of Kazakhstan

A good research environment is an environment that
effectively stimulates research, attracts productive scien-
tists and ensures the result in the form of scientific knowl-
edge transferred to practical application. The formation of
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a good research environment depends on a large number
of factors. The aim of the study was to identify factors,
which influence on the medical universities research per-
formance and on the basis of this forming the model of
proper research environment in the medical education or-
ganizations. The data used in the study was collected by
Republican Center for health development annually from
7 (seven) medical universities of Republic Kazakhstan on
the indicators of research and innovative activities. The
study analyzes the associations between various quan-
titative and qualitative characteristics of the faculty and
students, the amount of attracted funding for the scien-
tific activities of medical schools and the effectiveness of
scientific activity according to the indicators of the assess-
ment of scientific and innovative activity of organizations
of medical education and science in the Republic of Ka-
zakhstan. AuthorsuseSpearmencoefficient. Results of the
study revealed the most significant associations between
the quality of the teaching staff and meanings of the indi-
cators such number of publications and scientific develop-
ments. Results of the study allow to build the model of
the good research environment, which helps increase the
effectiveness of research activities and to transfer results
of the studies into the practice.

Key words: medical science, research performance
measure, medical education organizations.

PE3IOME

MOJEJIb ®OPMHUPOBAHUS HAJIEXKAIIEN
HCCJIEJOBATEJBCKOM CPEJIBI B OPTAHU3A-
OUAX MEJIUIHWHCKOI'O OBPA3OBAHUS

'Yméer:xkanoBa A.T., 'Bekoeprenosa XK.b.,
ZKoiiko B.B., [lepoucaauna I A., 'Tyjemosa I.T.

'Meouyunckuii ynusepcumem Acmana, ’Pecnybnuxan-
CcKull yenmp paseumus 30pasooxpanenusi, Acmana, Pe-
cnybnuka Kazaxcman

IonsTe «Ha/UIeKallas UcCIeIoBaTeIbcKas cpeay» 03-
HauyaeT 3()EeKTUBHOE CTUMYIIUPOBAHNE TIPOBEICHUS HCCIIe-
JIOBaHHUH, MpHBJICYEHNE TPOLYKTUBHBIX yYEHBIX I 00e-
crieucHus! PPEKTUBHOCTU MCCIICIOBAHUS B BUJIC HAYYHOTO
3HAHUSA, TEPEJAHHOTO JUISl MPAKTHYECKOTO IMPUMEHEHHUS.
DopMHpOBaHUE HaJUIEkKAIIEH HCCIIEIOBATEILCKOM CPEeabl
3aBHCHT OT MHOXKECTBA (haKTOPOB.

Llenbto uccenoBaHus SIBUIIOCH ONpe/ierieHne (hakTopoB,
BJIMATIONNUX Ha PE3YJIbTaTUBHOCTD Haquoﬁ JCATCIIBHOCTU B
MenuiHckoM BY3e, 1 Ha OCHOBaHMM 3TOTO, TOCTPOCHHE
MOZIEJIH HAJICKAILEH UCCIIEN0BATE/ILCKON CPEBL.

MarepuanamMu HCCIEIOBaHMS MOCTYKIWIN JaHHBIE I10
MH/IMKaTOpaM Hay4YHOU U MHHOBALIMOHHOH IEATENBHOCTH 7
MEIUIMHCKUX yHUBepcuTeToB PecnyOmuku Kazaxcran, co-
GupaeMsble eXeToHO PecmyOnrKkaHCKUM IEHTPOM Pa3BUTHS
3/]paBOOXPAHEHNUS, a TAKKE KAYECTBCHHBIC M KOJTMYECTBEH-
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HbIE XapaKTEePHCTUKH KOHTUHICHTA YYalluXcst, mpodeccop-
CKO-TIPETIO/IaBaTesIbCKOro CocTaBa M 00beMa (MHaHCHPOBa-
HUA, BBIICJICHHOI'O Ha IMPOBEACHNUC HAYYHbBIX HCCHG}IOBaHHﬁ.
B xone nccnenoBanus poaHaIM3upOBaH OIBIT 3apyOeKHBIX
CTpaH MOCTPOEHUsI MOJIEJICH HaJUIeXKaIEH HCClie0BaTelb-
CKOM Cpefibl; JJIsl OMPENIENICHUS CBSA3U MEX]ly 3HAYCHUSIMU
HNHIUKATOPOB Haquoﬁ n I/IHHOBaHHOHHOﬁ JCATCIIBHOCTHU
BY30B ¥ ux pa3nuuHBIMH MOKA3aTEISIMH HCIIONH30BaHbI
METO/Ibl KOPPEJISILIMOHHOIO aHAIM3a C MPUMEHEHHEM Kod(-
¢urmenta Crimpmena. Pesyssrarsl MccieoBaHUS TOKa3aIIH
HauOosiee 3Ha4YMMBbIC CBSI3M MEKITY Ka4eCTBEHHBIM COCTABOM
1po(heCCOPCKO-IPEINONaBaTENIbCKOIO COCTAaBA M ITOKA3aTEISIMK
WHJIMKATOPOB, TAKUX KaK KOJIMYECTBO ITyONIMKAIIMH, HAyIHbIX
pa3paboTok. Pe3ynbrarh! HccieoBaHu s [TO3BOIMIIH TOCTPOUTH
MOJIENb HAJUIEKAIeH HCCIIeA0BATEIbCKOM CPetbl MeIUIMH-
cxoro BY3a, koTopast MOCITy>KHUT MOBBILIEHUIO 3(D()EKTHBHOCTH
Hay4HOM JAeSTETbHOCTH 1 BHEIPEHUIO PE3YIIBTATOB HCCIIE0BA-
HUU B IIPAKTHKY.
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DETERMINATION OF ANTIOXIDANT ACTIVITY
OF WINES AND WINE’S MAJOR PHENOLIC COMPOUNDS
BY ELECTRON SPIN RESONANS, USING SPIN-TRAPS METHOD

Chikvaidze E., Gogoladze T., Miminoshvili A.

1. Javakhishvili Thilisi State Univeristy; Sokhumi State University, Georgia

In normal conditions living organisms have effec-
tive tools for combating free radicals — enzyme sys-
tems: superoxide dismutase, catalase, glutathione per-
oxidase as well as natural antioxidants: a- tocopherol,
ascorbic acid, b- carotin, selenium and others. How-
ever, as the result of the various pathogenic processes
© GMN

in the organism, the concentration of free radicals may
increase considerably. Free radicals are known to harm
proteins, free amino acids, lipids, lipoproteins, nucleic
acids as well as cause oxidation of lipids with peroxide,
which results in cell damage and leads to destruction of
the organism. [2,3,4]
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Therefore, search new natural effective antioxidants and
their inclusion in the treatment scheme of different deceases
is one of the most important tasks of contemporary medi-
cine. Such antioxidant should not be toxic for the organism,
further the products of its radical reaction should not dam-
age the organism and have to be removed from it easily. The
natural antioxidants, which best fit these conditions can be
obtained from various plants, vegetables and fruits [1,9,11].
We focused our attention on discoveries of recent years: it
well-known that wine, along with nutritious and gustatory
characteristics. Antioxidants are especially effective in treat-
ment of various cardiovascular diseases [8,14].

Therefore, measuring of antioxidant potential of wine
is very important task.

The only direct methods for registration and identifica-
tion of free radicals is electron spin resonance (ESR), since
it can be used not only to record the absorption spectrum of
free radicals and perform their identification, but also to mea-
sure changes in the concentration of the free radicals after
interaction with various antioxidants [7,10,12].

Material and methods. DMPO, Rezveratrol, Kverce-
tin, Myricetin, Kaempferol, Anthocyanins were purchased
from “Sigma-Aldrich”; FeSO, and H,O, purchased from
Aldrich (Milwaukee, WI,USA); DMPO was stored under
argon at -20°C. Georgian wines were provided by wine
producers, while foreign wines were purchased from su-
permarket “Winoteka.” (Tbilisi, Georgia). The ESR spec-
tra were recorded by a radio-spectrometer EPR-V (Spe-
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cial Constructor Bureau of Russian Academy of sciences)
with super high frequency (SHF) of 9,1 GHz and mag-
netic field (HF) modulation of 100KHz. The spectrometer
sensitivity is 2 x 10" “== Experiments were carried out
on super HF field power equal to 12mW, the amplitude of
the HF modulation is 0,15mT]I; time constant 0,3s, scan
rate 2,0mTl/min. Receiver gain . The powder of Mn*"in
MgO served as ESR standart.

Measurement of antioxidant Potential. For the ESR
spin trapping study, Fenton reaction system was carried
out in micro test tube containing 0.2ml of 15mM phos-
phate buffered solution (pH=7.4); 0,2 ml of 10 mM FeSO,
/2% wine solution; 0.2ml of 15mM DMPO (5,5-dimethil-
1-pyrroline-N-oxide) and 0.2ml of 15mM H,O,. Distilled
water was used instead of wine solution for the control ex-
periment. All reagent solutions, except of phosphate buft-
ered, were freshly prepared before the experiment. Reac-
tion mixture was immediately transferred to the quartz
capillary with a Imm inner tube diameter (the height of
liquid was 31mm in capillary), placed into the ESR reso-
nator and ESR spectra was measured. Dispersion analysis
was used for Statistical data Processing (n=5). The anti-
oxidant activity of wine was measured by formula:

Ku = (1-2)100%

where: - reter to tne second hyperfine component of
ESR spectra of DMPO-OH aduct before addition of wine.
the second hyperfine component of ESR spectra of DM-
PO-OH aduct after addition of wine solution.

Table 1. An antioxidant activity of red Georgian wines and their phenolic content

: Crop | R, R, Y Q K A FC | AA

Manufacturer Wine name year mg/1 mg/l | mg/l mg/1 mg/l | mg/l | mg/l mg/l %
Ld ~“Kindzam- Saperavi 2016 | 191 | 111 | 302 | 820 | 1198 | nd | 117 | 2669 | '®7
raulis Marani +1.0
Ltd ~“Kindzam- Saperavi 2015 | 196 | 114 | 300 | 1278 | 2639 | nd | 215 | 3670 | 773
raulis Marani +1.4
Ld ~*Kindzam- Saperavi 2016 | 170 | 115 | 285 | 2598 | 1954 | nd. | 742 | asg7 | B2
raulis Marani +0.7
Ld ~“Kindzam- Saperavi 2016 | 155 | 072 | 227 | 1372 | 1922 | nd. | 18 | 5286 | 27
raulis Marani +2.1
Ltd “Tibaneli” Saperavi 2015 | 0.62 | 032 | 094 | 241 | 462 | nd. | 35 | 2493 E)'fg
Nika” private | o o avi Queviis | 2015 | 513 | 421 | 934 | 740 | 1878 | nd. | 270 | 4208 | &7
cellar +0.5
Lid “Badagoni” | Alaverdi Traditsiulis -\ ) 3 40 1131 | 471 | 999 | 621 | nd. | 98 | 2634 | 711
Saperavi Qvevris +2.5

Ltd“Pheasant’s Shavkapito 2016 | 489 | 183 | 672 | 371 | 832 | nd | 62 | 3065 | 804
Tears +1.4
J.S.C. Chateau . 81.5
Mokhani Saperavi 2009 | 328 | 210 | 538 | 853 | 1892 | nd. | 66.85 | 2023 | [
J.S.C. Chateau . 70.08
khran Saperavi 2008 | 187 | 191 | 378 | 661 | 946 | nd. | 14388 | 1790 |
J.S.C. Chateau . 79
Mukhrant Saperavi 2007 | 059 | 032 | 091 | 571 | 970 | nd. | 2178 | 2656 |
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Table 2. An antioxidant activity of red foreign country s wines and their phenolic content

. crop | R, | R [R_ | M| Q| K] A [Fc]|aa

Manufacturer Wine name year | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l | mg/l %
Clos - Mont-Blanc, Syrah 2016 | 1.93 | 083 | 276 | 526 | 582 | nd. | 2.44 | 1725 | 743
Spain +0.6
Coral Bay, Califor- . 62
nie, USA Zinfandel 2015 | 0.26 | 029 | 0.5 | 41 | 641 | nd | ra [1007 | 7
Valdevista, Chile | C30eMetSaWi- | 0,61 65 1 023 | 041 | 9.1 | 105 | nd. | 8.10 | 1400 | 710
gnon +2.0

Domaine La - Flo- Syrah 2016 | 21 | 06 | 27 | 55 | 136 | nd. | ra |1683]
rane, France +1.0
Chateau  Gandoy- Bordeaux 71
Porvinat, France Clairet 2016 | 0.57 | 045 | 1.02 | 095 | 079 | nd. | ra. [1525| ')
Castillo D Mont-| Cava Reserva, 64.6
bl Bt 2016 | 0.19 | 001 | 0.20 | nd. | 042 | nd | np. | 953 | [0

Abbreviations: R, - Trans-rezveratrol; FC — Total phenols; R - Cis-rezveratroli; n.p. - not presented,
R, Total rezveratrol; r.a. — residual amount; M — Mircetin; AA — Antioxidants activity; Q — Quercetin,
K — Kemferol; A — Total anthocianins (Calculated to Malvidin's glucoside)

Investigation of anti oxidative activity of Georgian
and foreign red and white wine and major phenol com-
ponents of red wine was performed using Electron Para-
magnetic Resonance (EPR) spin-trapping method. It was
showed up, that red as well as white wines have very high
anti oxidative activities. It is important to mention, that
anti oxidative activity of red wine depends on the concen-
tration of major antioxidants. Chromatographic investiga-
tion for defining concentration of antioxidants and anthocyan
was performed with highly effective chromatography system
“Knauer” (Berlin, Germany) using ChromGate software.

Wave length: 280nm (for resveratrol); 365nm (for quercitin,
myrcitin and Kaempferol) under 40°C. Data processing was
performed using ,,Origin 6.0” software. Research took place
at OIV (Organisation Internationale de la Vigme et du Vin)
laboratory. Total number of phenols have been defined us-
ing spectrophotometric method (FolinChiocalteu test using
OIV nomenclature). Optimal concentration of the wine was
0.25%. Anti oxidative activity and concentration of major
antioxidants have been investigated for different Georgian
and foreign red wines (Table 1,2). And antioxidant activity
of Georgian and foreign white wines (Table 3,4).

Table 3. An antioxidant activity of Georgian white wine

Manufacturer Wine name Crop year Antioxidants activity
Tifliski vinii pogreb Mtsvane 2015 69,8+1.1
GWS Manavis mtsvane 2015 77.1£0.7
Thilivino Tsinandali 2016 71.6+0.8
Tiflis Marani Tsinandali 2016 73.2+0.7
Ltd “Kindzamrauli” Tsinandali 2016 70.2+1.6
Ltd “Badagoni” Alaverdi Traditsiuli Rkatsiteli Qvevris 2015 76.2+1.5
Table 4. An antioxidant activity of foreign white wine
Country Manufacturer Wine name Crop year | Antioxidants activity
. CASTILLIO D. MONT-
Spain BLANC Macabeu chardonnay 2016 63.1£2.1
ANNE DELAROCHE VIN FIN
France DE BOURGOGNE CHABLIC 66.7+0.4
France LA VIGNE BLANCHE SANCERRE 2016 59.3+1.2
Spain GLOS MONTBLANC CHARGONNAY premium 2016 79.1£1.3

The present studies show that measured antioxidants
activity of wines did not always correlate with phenolic
content of wines. It is may be due to the diverse concen-
tration of major antioxidants in variety wines. For this
reason we decided to investigate the weight of antioxidant

© GMN

activity of each wine’s major antioxidants (resveratrol,
quercetin, mircetin, kemferol) in total antioxidant activity
of given wine. The correlation between their quantitative
content [5,6,13] in wine and the weight of antioxidant ac-
tivity was determined. This correlation is determined as
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Table 5. An antioxidant activity of wine major antioxidants with similar concentration

Name of antioxidant K Concentration ppm Activity KK %
Anthocianins 200 42,5+0,3
Rezveratrol 200 432+ 0,2
Mircetin 200 48.8+0,2
Kaemferol 200 54.3+0,2
Quercetin 200 64.4+£0,2

Table 6. An antioxidant activity of wine major antioxidants with similar concentration

Name of antioxidant K Concentration ppm Activity % p<
Rezveratrol 9,34 7,6 £0,30 0,005
Mircetin 7,40 7,1£0,3 0,005
Anthocianins 270 78+1,3 0,005
(mixture) 286,4 89+1,2 0,005

for separate compounds, so for their quantitative com-
bination and also for their sum. For comparison an an-
tioxidant potential of each wine’s major antioxidants we
measured their activity at first in the similar concentration
(200 ppm) (Table 5) and then in combination as they were
in wine with the highest antioxidants activity (“Nika” pri-
vate cellar), (Table 6).

Conclusion. Our results showed, that EPR method us-
ing DMPO spin-trapping is characterized with high sen-
sitivity, which enables to define anti oxidative activity of
very small concentration of major antioxidants in Geor-
gian and foreign red and white wines and in red wine. It
was concluded, that red as well as white wines have very
high anti oxidative activities.

Herewith it has to be mentioned, that anti oxidative
activity of red wine does not always correlate with the
total concentration of phenol in it and mostly depends on
the concentration of different major antioxidants. This
was showed up in the results of modeling process for the
wine “Nika”. If adding concentration of predefined major
antioxidants to the wine “Nika”, a good correlation with
the total anti oxidative activity was showed up.
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SUMMARY

DETERMINATION OF ANTIOXIDANT ACTIVITY OF WINES AND WINE’S MAJOR
PHENOLIC COMPOUNDS BY ELECTRON SPIN RESONANS, USING SPIN-TRAPS METHOD

Chikvaidze E., Gogoladze T., Miminoshvili A.

1 Javakhishvili Thilisi State Univeristy; Sokhumi State University, Georgia

Our results showed, that EPR method using DMPO
spin-trapping is characterized with high sensitivity, which
enables to define anti oxidative activity of very small con-
centration of major antioxidants in Georgian and foreign
red and white wines and in red wine. It was concluded, that
red as well as white wines have very high anti oxidative
activities. Herewith it has to be mentioned, that anti oxi-
dative activity of red wine does not always correlate with
the total concentration of phenol in it and mostly depends

on the concentration of different major antioxidants. This
was showed up in the results of modeling process for the
wine “Nika”. If adding concentration of predefined major
antioxidants to the wine “Nika”, a good correlation with
the total anti oxidative activity was showed up.

Keywords: Electron Spin resonans, antioxidant ac-
tivity, spin-trap, major antioxidants, Trans-rezveratrol,
Total phenols, Cis-rezveratroli, Total rezveratrol, Mirce-
tin, Quercetin, Kemferol, Total anthocianins.

PE3IOME

OINPEJIEJIEHUE AHTUOKCUJIAHTHON AKTUBHOCTH U OCHOBHBIX MAJKOPHBIX
®EHOJIBHBIX KOMIIOHEHTOB BUH METOAOM 2JIEKTPOH-CITMH-PE3OHAHCA
C IPUMEHEHHUEM CIINH-JIOBYIIEK

Yuksanaze J.H., Torosanze T.B., MumuHomBuIm A.A.

Tounucckuil eocyoapcmeenviil ynusepcucmem um. M. [casaxuwsuni,
Cyxymckuti eocyoapcmeennwiti ynusepcumem, Tounucu, I pyzus

MeToioM  3NIEKTPOH-CITMH-PE30HAHCHOM  CIEKTPOCKO-
M C MPUMCHCHUEM CIUH-JIOBYIICK M3YyYCHA AHTUOKCHU-
JIaHTHAas1 aKTUBHOCTb [ Py3MHCKUX U MHOCTPAHHBIX KPACHBIX
1 OeNBIX BUH, a TaK)XKC OTACJIbHBIX MaKOPHBIX (I)CHOJ'[I)HI)IX
COEIMHEHHH, BXOMISAIINX B UX COCTaB. YCTaHOBJIEHA BBICOKAS
AHTUOKCU/IAHTHAA aKTUBHOCTD KaK KpaCHbIX, TaK 1 O€EJIBIX BUH.
IokazaHo, 4TO aHTHOKCHIAHTHAST AKTUBHOCTh KPACHBIX BUH, B

OCHOBHOM, 3aBHUCHUT OT KOIICHTPAIUH OTJICITBHBIX MaXKOPHBIX
AHTHOKCH/IAHTOB. DTH JTAHHBIE TIOATBEPYKIAIOTCS HA TIPUMEPE
MOJICJIM aHTHOKCHIAHTHOM aKTMBHOCTH BHHA “ Huka“, B Ko-
TOPOM AHTHOKCHIIAHTHASI AKTMBHOCTH CMECH MayKOPHBIX (pe-
HOJTBHBIX COEMHEHNI B KOHIICHTPAIMSX, COOTBETCTBYFOIIHAX
TAKOBBIM B BUHE, HAXOJIUTCS B TIOJITHOM COOTBETCTBUM C aHTH-
OKCHIAHTHOM aKTHBHOCTBIO BHUHA.
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COCTOSAHME KAJIPOBOI'O OBECIIEYEHUA
AMBYJIATOPHO-NIOJIMKJIMHUYECKUX YUYPEXIEHW,
NPOBOAAIINX MEJULTUHCKHUE OCMOTPbI HACEJIEHUSA

Iaiim6eToB 7K. M., CarpidanaueBa Y.A., Mambip6aeB A.A., [Tyrkapanze M., [ltonTu C.

3anaono-Kazaxcmancxuti cocyoapcmeennviii meOuyunckuil ynusepcumem um. Mapama Ocnanosa,
Axmobe, Pecnyonuxa Kasaxcman

Haubonee aktyanbHOW mNpoOIeMOil COBpEMEHHO-
ro 3IpaBOOXPAHCHHS SBIAETCA KauyeCTBO OKa3aHUS
NEPBUYHON MEAUKO-CAHUTApPHOM IMOMOIIHU, KOTOpas
3aBUCUT OT Pa3BUTHUSA CETH aMOyJaTOPHO-TIOTUKINHU-
YECKUX yupexxaeHuil. [lepBuuHas MeIUKO-CaHUTApHAas
nomotis (IIMCII), kak U3BECTHO, COCTABIISIET HEOTh-
eMJIEMYI0 YacTh HAI[MOHAJIBHONW CHCTEMBI 37IpaBOOXpa-
HEHUsI, OCYIIECTBIIsIS €€ MIABHYIO (DYHKIIMIO U SIBIISISICH
LEHTPAJbHBIM 3BEHOM BCEH CHCTEMBI OpraHU3aIUU
3apaBooxpaHenusi. OHa TpeACTaBIsieT cOO0W MEepPBBIM
9Tall HEMPEPhIBHOTO IMPOIIECCa B OXPaHEe 37J0POBbs Ha-
cenenusa. Mcxons u3 BBIMIEH3I0KEHHOTO, BOMpPOCAM
MEePBUYHON MEIUIMHCKON MOMOIIM B MPOBOAMMBIX Ha
HaI[MOHAJBLHOM YypoBHe pedopmax yaensercs ocoboe
BHUManwue [8,9,12,13].

l'ocynapcTBennas mporpamma PecnyOmuku Ka-
3axcTaH «/lencaynsik» Ha 2016-2019 rr. Hampasie-
Ha Ha obecmedeHne HAlMOHAJIBbHBIX CHCTEM 3/ApPaBO-
OXpaHEHHS KaJPOBBIMH PECypcaMu B HEOOXOAMMOM
ob6beMe U ¢ JOJDKHBIM YPOBHEM KBalW(UKAIUH, HA
pasputne 3)(PEKTUBHOMN, YCTOWYMBOU CUCTEMBI OX-
paHBI 3I0pPOBBA I'pakJJaH KaK OCHOBBI COI[MAIBHOTO
0J1aromoay4usi 1 SKOHOMHUYECKOTO MPOIBETAHUS T'O-
cynapctBa [1,6,7].

BoApIMIMHCTBO HAaMOHAJIBHBIX CHCTEM 3]IPaBOOX-
paHEHHS CTAJKUBAIOTCS C TIIYOOKO YKOPCHUBIIUMUCS
npobnemamu aucbananca KaapoBBIX PECYPCOB, YCHIIU-
BAIOIIMXCS MO BO3IEHCTBHEM J1eMOTpapUUecKux, 1Mo-
JUTUYECKHUX, COIIMAIBHO- 3KOHOMHYECKUX, TEXHOIOTH-
YECKHX, SMUAEMUOIIOTHYeCKUX 3MeHeHHi [4]. B aToit
CBSI3U BO3HHKAET HEOOXOAMMOCTH MPOBENCHUS MOCTO-
SHHOTO MOHHUTOPHMHTA M aHAJIH3a KaJpPOBBIX PECYpPCOB
3npaBooxpanenus (KP3) [14].

Ha 1 suBaps 2017 roga MeIUIMHCKYIO TOMOIIb
HaceneHuto PecnyOnuku Kasaxcran okaseiBarorT 840
OonbHUYHBIX (670 rocyaapcTBeHHBIX M 170 YacTHBIX)
u 2718 amOynaTopHO-MOTUKIMHUYECKUX OpTaHU3alnM
(1856 rocynmapctBeHHBIX M 862 wacTHBIX). CelbCcKo-
My HAaCEJCHHUIO PEeCIyONUKH MEAMIHMHCKYIO MOMOIIb
0Ka3bIBaIOT 143 LEeHTpadbHBIX M PAaOHHBIX OOJIBHUIL,
142 cenbCKUX YYacCTKOBBIX U CENbCKUX O0mbHUIL, 198
palfOHHBIX M CENbCKUX MOJUKIMHUK, 1328 BpaueOHBIX
U ceMeiHbIX BpaueOHBbIX amOymnaropuii, 20 1EHTPOB
[IMCITI, 3987 ¢dhenpamepcko-aKymepCcKuX U MEIUIINH-
CKHX MyHKTOB [ 14].

D¢ dexTrBHOCTh QYHKIIMOHUPOBAHUSI BCEX WHCTH-
TYTOB CHCTEMBI 3IpaBOOXPAHCHUS HANPSAMYIO 3aBUCUT
OT KOJINYECTBEHHBIX M KAYECTBEHHBIX XapaKTEPHCTHK
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KP3. Ilpu sToM pemieHne MpoOIEMBI OTPAacid U OT-
JeIBHBIX €€ CIyKO MyTeM IPOCTOTO YBEIHYCHHUS KO-
JMYECTBa KaJIpOB HE BCET/Ia ONpPaBaaHo: OOJLIIMHCTBO
cTpan «oonbmoi necsatkn» (G10) nmeroT dosee HU3KM
nokaszaresib 00ECIEYeHHOCTH BpadeOHBIMH KaJpami,
OJTHaKO 0oJiee MONOKHUTENbHYI0 TUHAMHUKY MEIHKO-/e-
Morpaduueckux nokaszareneit. B Pecnyonuke Kazax-
ctan (PK) xonmnuectBo Bpaueii cocrasnser 30,4 na 10
ThiC. Hacenenus, B CIIIA, BenukoOputanuu, SInonun u
Kanane - 26, 23, 21 u 19 nHa 10 ThiC. HaceJICHHUS, COOT-
BeTcTBeHHO [15,18]. Meauko-nemorpadudeckuii noka-
3arens o 3anagHomy Kazaxcrany - AKTIoOMHCKOH 00-
nactu - cocrasiusier 32,0, ATeipayckoit obmactu - 21,6,
B 3amanno-Kasaxcranckoii oomactu (3KO) - 24,9 na 10
ThIC. HacesneHus [14].

Lenpio HACTOAMIETO MCCIENOBAHUSA SBHUIIOCH H3yde-
HHE COCTOSIHUSI KaJpOBOTO OOecIieueHus] aMOynaTopHoO-
MOJUKJIMHIYECKUX YUpexxaeHni 3amagnoro Kasaxcrana,
MMPOBOAAIINX MECAUITHUHCKUEC OCMOTPBI HACCIICHU.

MarepuaJj 1 MeToAbl. B OCHOBE OLIEHKU KaaApOBOU
00eCIe4YeHHOCTH CHCTEMbI 3JPaBOOXPAHEHHSI B MHUPE
JexaT Takue MOKa3aTeNu KaK YHCIGHHOCTh Hacele-
HUS, TIOJIOBO3PACTHONW COCTAaB M MOKa3aTenb 3aboiena-
eMocTH. Jlpyroi myTh - 3TO U3y4eHUE HOPM Harpy3Ku
Ha CIEHHAJUCTOB M 00BEM MPEIOCTABIAEMBIX YCIYT.
CocTostHue KaapoBOH 00ECIEUYeHHOCTH amOynaTop-
HO-TIOJTUKIMHUYCCKUX YUpeXACHUI 1o 3amagHoMy
KaSaXCTaHy, MMpoBOAAIIUX MEIUIUHCKHUE OCMOTPBI HA-
CeJeHHUsA, B JAHHOM Cllydae H3ydaloCh IOCPEICTBOM
aHaJIU3a ACSITENBHOCTH 58 MEAMIMHCKUX YUPEKICHUI
3a 2013-2016 rr. MccnenoBanus mpoBeneHBl B AKTIO-
O6mHCcKoM, ATbIpayckoif, 3amagHo-Kazaxcranckoir 006-
JACTAX.

[Ipoananu3upoBaH MoOKa3aTeNb OOCCHEYCHHOCTH
aMOyIIaTOPHO-TIOTUKINHUYCCKUX YUPEKICHUH Bpaueo-
HBIMHU KaapaMH, HCNOCPECACTBEHCHHO Y4YaCTBYIOUMIUMU
B NPOBCACHUU MCEAUINHUHCKUX OCMOTPOB HACCICHHA.
IIpu onenke kaapoBOil 00ECIEYEHHOCTH H3Yy4aUCh
TAaKKE€ BOIPOCHI z[am)Heﬁmero TOBBINICHUA BpadyaMHu
npodecCHOHANBHHON KBalM(pUKAIUN U MPOXOXKJe-
HUSI TeMaTH4YeCKOTro ycoBepuieHcTBoBaHUs. Ocoboe
BHUMAaHHE YIEJICHO MEpPemoJroTOBKE IO CIEIHalb-
HOCTH «TTpO(MTATOIOTH» U TeMAaTHYECKOMY yCOBEp-
HIEHCTBOBAHUIO AJId MMEIOUIUX JIEHCTBYIOUIUN cep-
TH(GHUKAT MO CHEIHATBHOCTH «IPO(IATOIOTHY s
ydyacTtusd B NPOBCACHHUHN MEIHUIHHCUX OCMOTPOB 3a
YKa3aHHbIA IEPUOL.

Pe3yabTaThl M HUX 00cyxaeHue. B coorBeTcTBHU C
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nyHktoM 4 crarbu 155 Konekca PecnyOnuku Kazaxcran
ot 18 cents1ops 2009 roga «O 310pOBHE HAPOIA U CHCTEME
3IpaBOOXPAHEHUS», U3aH IPHKa3 MUHUCTPA HAIHOHANb-
HOW sxoHOMUKHK Pecryonuku Kaszaxcran ot 28 despais
2015 romga Nel75, KOTOpBIH COAEPIKUT NMEPEUECHBb BPEAHBIX
MIPOM3BOJICTBEHHBIX (PAKTOPOB, MPO(ECCHid, TPU KOTOPHIX
MIPOBOIAITCS 00s13aTeIbHBIE MEIUIIMHCKHE OCMOTpPHI [2].
B IlepeuHe ueTko MPONMUCAHO B KAKUX IIPOU3BOJACTBAX,
npodeccusix, Kakue CHEeNUAINUCThI JOKHBI MPOXOANTH
00s13aTeNbHbIE MEIUIIMHCKHE OCMOTPBI, MX MEePHOIHY-
HOCTb, Y4acCTHE Bpauel y3KUX CIIELUaIbHOCTEH, IIPOBO-
JMMbIe J1aboparopHble ¥ (DYHKIMOHAJIbHBIC HCCIIENI0Ba-
HUSI, @ TaKKe MEAMIMHCKUE MPOTHBOIIOKA3aHHUS K TEM
WM MHBIM BHJaM NPO(ECCHOHANBHOMN eSITeIbHOCTH.

IIpoBeneHHbI aHaIN3 BBIABUI, YTO, 1O CEH JIEHb OT-
MevaeTcs JeHUIUT BpaueOHBIX KaJpoB. YKOMIUIEKTOBaH-
HOCTh MEJIMIMHCKUMHU KaJpamMH amMOylIaTopHO-IIONUKIIN-
HUYECKUX YYpPEeKACHUH ATbIpayckoil obmactu B 2013
roay coctamisia - 59,2%, B 2014 -54,3%, 2015 - 68,7%,
2016 - 70,5%. CaenoBaTenbHO, MPUBCICHHBIC (haKTHUC-
CKHE JIaHHbIC YKa3bIBAIOT Ha JIMHAMHYECKHH pOCT ole-
CIICYCHHOCTH BpaueOHBIMH KaapaMu. OHAKO, ONIpeIes-
eTcs 1e(DUIUT Bpadyei pa3sinuHbIX CIIEHaIbHOCTEH.

B rtabmuue 1 mokaszaHo, 4yto u3 16 HEOOXOAMMBIX
CHENHATbHOCTEH, YJaCTBYIONUX B MEAMIMHCKUX OCMO-
Tpax, Ha 100% YyKOMIUIEKTOBAaHBI TOJNBKO JBE - XHUPYp-
rust U tepanus. [lo TpeM cnenmanbHOCTAM OTMEYaeTcs
OCTpasi HeXBaTKa KaJpOB: 00ECIEYEHHOCTh OHKOJIOTaMH
cocraBiseT - 4,7-52,0%, remartonoramu - 4,7-8,0%, ai-
neprojoramu - 9,4-32,0%, ogHako B AMHAMHUKE OTMeua-
eTcsl CTaO0MWIBHBIH POCT OHKOJIOIOB M aJUIEProjioroB, 3a

HCKJIIOYEHHEM remMaronoros. I1o TpeM HIke cienyrommum
CHENMaIbHOCTSIM JOCTOBEpHAs AMHAMHKA OTCYTCTBYET -
JIEpMaTOBEHEPOJIOT U, ICUXUATPHSL, YPOIOTHS.

YucieHHOCTh Bpadei, MPOBOASIINX MEAULMHCKUE
ocmoTpbl HaceneHus 3KO, cormacHO nmpoBeAeHHOMY
aHanuzy no 2013-2016 rr, camas HU3Kas 110 3anagHOMY
peruony, Kax BugHO M3 TaOMUIbl 2, YKOMILIEKTOBAH-
HOCTh MCIMIIMHCKHMHU KaJapamMH aMOyIaTOpHO-IOJHU-
knnHuueckux yupexaenuit 3KO B 2013 1. coctaBuna
54,2%, B 2014, 2015, 2016 rr. - 54,8%, 56,8%, 58,5%,
COOTBETCTBEHHO. [IpuBeneHHbIE NaHHBIE CBUIETEINb-
CTBYIOT 0 AchuIHUTE Bpaycil, y4aBCTBYIOIIUX B IPO-
BEJICHUU TEPUOJAMYCCKUX MEIUIIMHCKHX OCMOTPOB
HaceneHus. Haubonee ocTpo oTMeuaercs HexXBarka re-
MarosioroB - 3,7%, oHKoOI0TOB - 29,6%, anneproioros
- 14,8%, xapauonoros - 22,2%.

CoBepIlIeHHO MHBIC JAaHHBIE 110 00ECIEYEHHOCTH TI0-
JIy4eHBI B roponie AkTo0e, Tie MPOLEHT Bpaucil B MepHo
MIPOBEJICHUS] MEAUIIMHCKUX OCMOTpPOB HaceneHus B 2013 1.
coctasun 61,2%, B 2014, 2015, 2016 rr. 67,4%, 73,8%,
86,3%, cooTBeTCTBEHHO. B TaHHOM peruoHe B JMHAMHU-
K€ OTMEYaeTcsl JI0CTATOYHO XOpomIas 00ecHnedeHHOCTb
MEIUIUHCKUMH KaJpaMu, B CPABHCHUH C MPEIbLAYIIIUMHU
00macTsIMH.

AHanmu3 00eCreueHHOCTH Y3KHMH CIIeHHaIHCTaMy,
mpoBeneHHbI mo . Aktooe B 2016 roxy (mpodrmaroior,
TEparneBT, OTOPHUHOJAPUHIOJIOI, HEBPOMATOJOI, JepMa-
TOBEHEPOJIOT, ~ AJUIEProyior; O(TaIbMOJIOT, THHEKOJIOT,
pentrenosior) BoisiBM 100% obecrnedeHHOCTh. OmHAKO
ompeneieH neUIUT ICUXUaTpoB - 32,2% U remMaToIoroB
—16,6%.

Tabnuya 1. ObecneyenHocmv 8payeOHbIMU KAOPAMU AMOYIAMOPHO-NOIUKIUHULECKUX YUPeHCOeHUL
Amuipayckoti obnacmu, nposooAwux MeouyuHckue ocmompel Hacenenus 6 2013-2016 ze.

CnenmajabHOCTL 2013 r 2014 r 2015 r 2016 r
[Ipodmaronor 70,5 67,2 83,6 88,0
TepamneT 100,0 100,0 100,0 100,0
OTOpPUHOJIAPUHTOJIOT 89,3 84,0 100,0 100,0
Hespomarosnor 84,6 79,8 100,0 92,0
JepmaroBeneposor 423 37,8 48,4 56,0
Annepronor 9,4 12,6 30,8 32,0
Odramemornor 94,0 88,2 100,0 100,0
OHKoJI0T 4,7 8,4 49,6 52,0
CromaroJior 28,2 29,4 35,2 40,0
I'uuekosor 94,0 88,2 92,4 92,0
[Icuxunatp 28,2 25,2 26,4 32,0
I'emaTosior 4.7 42 8,8 8,0
Kapauonor 65,8 58,8 88,0 92,0
Pentrenomnor 89,3 79,8 88,0 92,0
Ypoor 42,3 37,8 48,4 52,0
Xupypr 100,0 96,6 100,0 100,0
ObecrieuHHOCTE Bpadamu (%) 59,2 54,3 68,7 70,5
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Tabnuya 2. Obecneyennocms 6pavedHbIMU KAOpaMu amoOyIamopHO-NOTUKIUHUYECKUX YUPeHCOeHUT
no 3anaono-Kazaxcmamnckou obnacmu, npogoosiuux meouyunckue ocmompol Haceneruss ¢ 2013-2016 ee.

CrnienuajbHOCTh 2013 r 2014 r 2015 2016
IpodmaTonor 66,6 62,9 70,3 71,7
TeparmneBt 92,5 96,2 92,5 96,2
OTOPHHOIAPUHTOJIOT 96,2 96,2 85,1 81,4
Hespomnarosor 88,8 88,8 81,4 92,6
JlepmaToBeHepoIIOT 59,2 59,2 62,9 71,7
Aunneproior 14,8 14,8 14,8 14,8
Odranemornor 92,5 92,5 88,8 88,8
OuxkoJor 29,6 29,6 33,3 29,6
CromaroJior 33,3 333 40,7 37,0
[Muuekomor 81,4 81,4 81,4 85,1
Icuxuatp 18,5 18,5 29,6 333
I'ematoior 0,0 0,0 0,0 3,7
Kapanomor 18,5 22,2 25,9 22,2
Pentrenomnor 51,8 55,5 70,3 66,6
Ypomor 29,6 333 37,0 40,7
Xupypr 92,5 92,5 96,2 88,8
Ob6ecrieunHoCcTh Bpayamu (%) 54,2 54,8 56,8 58,5

Tabnuya 3. ObecneuenHocmb 8paueOHbLIMU KAOPAMU AMOYIAMOPHO-NOTUKIUHUYECKUX VUPEHCOeHUI,
nPOBOOSAUIUX MEOUYUHCKUE OCMOMPbL HaceleHust no 2. Akmobe 6 2013-2016 ee.

CrneuuaabHOCTh 2013 r 2014 r 2015r 20161
[podmatomor 66,4 66,4 83,0 100
Tepanest 83,0 83,0 100 100
OTOpUHOIAPUHTOJIOT 83,0 83,0 100 100
Hespomnaronor 66,4 83,0 100 100
HepmaroBeHeposior 66,4 83,0 83,0 100
Adnneproior 66,4 83,0 83,0 100
Odranbmoror 83,0 83,0 100 100
OHko10T 498 49,8 66,4 83,0
Cromarojor 49,8 66,4 66,4 66,4
I'unexomnor 66,4 66,4 83,0 100
[cuxuarp 16,6 16,6 33,2 33,2
T'emaToinor 16,6 16,6 16,6 16,6
Kapauonor 49,8 66,4 66,4 83,0
Penrtrenosor 66,4 66,4 83,0 100
VYpounor 66,4 83,0 100 100
Xupypr 83,0 83,0 100 100
ObecneunHOCTh Bpadamu (%) 61,2 67,4 73,8 86,3

CornacHo IeHCTBYIOIIMM MPHUKa3aM MHHHCTEPCTBA

3apaBooxpaHenust PK no nposeneHuto npensapurelib-
HOTO WJIM TIEPHOAMYECKOTO METUIIMHCKOTO OCMOTpa,
aJIMHUHUCTpaLMEl TOW WJIM MHOW MEIMIIMHCKOW opra-
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HU3aIMH GOPMHUPYETCs TOCTOSIHHO JeiCTBYOMIast Bpa-
yeOHas KOMUCCHS, B COCTaB KOTOPOH BXOIAT: Mpodria-
TOJIOT ¥ BPa4M Y3KHX CIELUAIBHOCTEH, MPOIIeAIINe B
YCTAHOBJICHHOM IIOPSIJKE IOBBIIICHUE KBAaTH(DHKALUH
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[0 CHCHHAIBHOCTH “TIPOQPIATONOTUsA” U HMCIOIIHE
JNEHCTBYIOIIMI cepTU(UKAT MO CIEHUATBHOCTH “IPO-
¢matonorus”. BpaucOHYHO KOMHCCHIO BO3IIABIISCT
npo¢maronor. O6ecneyeHHOCTh MPOQIaTOIOraMu MO
3amagHomy Kazaxcrany amOyinaTopHO-IOJUKIMHHYE-
cKkuX yupexaeHuil B nepuona ¢ 2013 mo 2016 rr. Bapbu-
pyet ot 71% mo 90%; 3a 3Tu TO/IbI OTMEUEHA YeTKask TeH-
JeHIMs yBenueHus: npodmaronoros Ha 19%. Haubonee
ocTpas ux HexBaTtka ormeuaercs B 3KO - 78,6% B 2016 1.
B ropone Akro6e BoisiBiieHa 100% obecriedeHHOCTh TIpo-

¢naronoramu (puc. 1).
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Puc. 1. Obecneuennocmes amoOy1amopHo-noIuKIuHU-
yeckux yupesicoenutl npognamonoeamu no 3anaonomy
Kaszaxcmany

Uucno Bpaueil, npouleqIMX B YCTAHOBICHHOM IIO-
psZiKe TOBBILICHHE KBAIM(HKALMKA IO CIHELHUATIbHOCTH
«mpOG-TIATONIOTHS) MM MMEIONIMX ACHCTBYIOMINH cep-
TUQHKAT MO CIENUaIbHOCTH JUISl TPOBEICHUS MEIH-
IIUHCKUX OocMOTpoB B mepuon 2013-2016 rr., mo 3amaj-
HoMmy Kazaxcrany B 2013 1. cocraBuino 67,7%, B 2014 .
—75,3%, 2015 1. - 84,6%, 2016 1. - 87,8%. CrenoBareib-
HO, TIPUBE/ICHHbIC (haKTUUECKUE JIAaHHBIC YKa3bIBAIOT Ha
JUHAMUYECKHH POCT YHCIa CIEIHATNCTOB, MPOIIEAIINX
NOBBIIICHHE KBATM(PHUKAMKE WM MMEIONINX JIEHCTBYIO-
muit ceprudukar no npodnaronorun. Hanbonee HU3KmMit
nokazatenb orMeuaercs B 3KO - 73,4% B 2016 1. B cpas-
HEHUH C BbILIEYKa3aHHBIM pErHOHOM, B AKTOOE oOecrie-
YEHHOCTh COOTBETCTBYIOLMMH KaIpaMu HaOJItoaeTcs Ha
ypoBHE 96,4%, naHHBIC IPEICTaBICHBI HA PUC. 2.
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Puc. 2. Iloxazamenu 8paueil, npoweowux 8 ycmanos-
JIEHHOM NOpsOKe NOBblUEHUe KEATUDUKAYUU NO Cheyu-
ALHOCTU «NPOPNAMONO2USLY UTU UMEIOWUX OetCBYIO-
wuti cepmupuram no Smou CneyuaIbHOCmu
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CornacHo TporHo3y [6], SKOHOMHKA Pa3BUTHIX
cTpan mupa ¢ cepenunbl 2020-x Oyzner sdpdexTrBHEE
pa3BUBaTLCA B TOM uwucie U Omaromapst cdepe 3apa-
BooxpaHeHus. Ilo manneiM BO3, pacxomsl Ha Kaapbl
3paBOOXPAHEHHUs], BKI0Yasl MOJATOTOBKY 2,4 MUIIIHO-
Ha MCIMIMHCKUX paboTHUKOB 10 2020 roma, cocTaBsT
39 mmnuapnoB nosmnapos CIIA. ITo moacueram BO3,
B 38 crpanax Adpuku - B pailone Caxapbsl HOpMaTHB
— 20 Bpaueit Ha 100.000 HaceneHus HEe BBIMOIHACTCA.
Amnanu3s xanpos B 2012 r. B CIIIA moka3san, 4To cTpaHa
nyxpaaercs B 100.000 Bpayax, 1| MUIIMOHE MEIUIIUH-
ckux cecrtep, 250.000 mpodeccuoHanbHBIX PabOTHHU-
KOB OOIIECTBEHHOTO 3/ipaBoOXpaHeHus. B ABcTpanuu
5% paboueil cuibl B 3/[paBOOXpaHEHUH aOCOPOUPYIOT
JIBE TPETH PACcXOA0B Ha 3/IpaBOOXpaHeHue, T.. 9,7% oT
BaJIOBOTO BHYTpPEHHETO mponykra [11].

Cocrosinne 310poBbsi HaceneHus: Poccun Bechbma He-
OnaronpusTHOE - neMorpaduuecKkas CUTyalusi B perio-
Hax yXyJIaercs; HerocTaTtounas 3(p(heKTHBHOCTh CUCTe-
MBI 3[]paBOOXpaHEHHs TPEOYET PECypPCHBIX MHBECTHILIUH 1
KaZpoBbIX pecypcoB [16]. HecmoTpst Ha BhIIenepednc-
JICHHBIE TPOOJIEMBI, YPOBEHb OOECIIEUEHHOCTH Bpaued-
HBIMH KaJlpaMH B LieJioM 1o Poccuu 3a mocenue rosl
YBEJIMUMIICS, OHAKO 10 cyObekTaM Poccuiickoit denepa-
MM OTMEYaeTcs AByKparHas Jucnporopius. OTMedeHa
HecOalaHCHPOBAHHOCTh TOATOTOBKU KaJpOB IO CHEIH-
AIBHOCTSIM, XapaKTePHU3YIOLIAsCsi POCTOM UYHUCICHHOCTH
Bpaueii-CrenuanicToB «y3Koro» mpouisi U yMEHbIIIe-
HHEM uYHcla Bpaueil TepareBTHUecKoro mpodpuis (Ha
20,4%), nequarpoB (Ha 5,3%), caHUTapHBIX Bpaueil (Ha
30,7%), Bpaueii ckopoii momoru (Ha 8,8%) [16].

B kazapoBoii monutuke 3apaBooxpaHenus: Kazax-
CTaHa MMEETCsS MHOXKECTBO NMPOOJIEMHBIX BOIPOCOB,
MHOTHE U3 HUX XapakTepHsl 15 ctpan CHIT u tpely-
10T 6e3otnararensHoro peutenus [3,4]. B Kazaxcrtane
cpenHeMecsYHass HOMUHaJIbHas 3apadoTHas 1iara Bpa-
ya cocTaBngeT okoio 372 monnapos CIIIA, yto moutu
B 16 pa3 MeHbllle, YeM B CTpaHaX, BXoAAmux B Opranu-
3aIMI0 9KOHOMHUYECKOTO COTPYJHHYECTBA U Pa3BUTHS,
4TO 00yCJIaBIMBAeT HEMPECTHIKHOCTh Mpodeccun u
cnalbylo TPYIOBYIO MOTHBALMIO MEIMUIUHCKUAX padoT-
HUKOB. Clieryer Takke OTMETHTh CJ1a0yl0 3aBUCUMOCTD
OIJIaThl TpyJa OT €ro MHTEHCHBHOCTH, pe3yibTara M
kBasupukanuu padoruukos [10].

Pesynbrarhl IpOBEIEHHBIX UCCIICIOBAHUY TOKa3ally,
YTO B aHAJIM3MPYEMbIX pernoHax 3amagHoro Kasaxcra-
Ha OTMEYAaeTcsl CYIICCTBEHHBIH neuuuT obecredyeH-
HOCTH BpadaMHu Y3KHX crenuanbHocteil. Ocobo BbIpa-
JKCHHBIN 7euIuT BO BpaueOHBIX Kajapax HaOomaercs
B ATbIpayckoii, 3anaHo-Kaszaxcranckoit odnacrsx. Obe-
CIIEYEHHOCTh BpauyamMH mpodraroioraMu Ho ced JieHb
OCTACTCSl HU3KOM. YUUTBIBAs, YTO IPEIBAPUTEIbHBIE U
MePHOINUECKUE MEIOCMOTPbI HAllPaBIICHBI, PEX/E BCe-
r0, Ha OINpE/EICHUE BIMSHHUS BPEIHBIX MPOU3BOJICTBEH-
HBIX ()AaKTOPOB Ha 3[0POBbE PAOOTAIOLIEr0 HACEICHUS,
CJIOKMBIIASCS CHUTyalUsl 10 KaJpOBOMY OOECIECYECHHIO
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aMOyJIaTOpHO-MIOJIMKIIMHUYECKUX ~ YUPEKICHUH —Hampsi-
MyI0 BIMSET Ha KaueCTBO MPOBOIMUMBIX MEAUIIMHCKHX
OCMOTPOB OPraHU30BaHHBIX TPYIII HACEICHUS.
Pe3ymbTarsl HccneaoBaHUs BOMPOCOB KaaApoBOro ode-
CHeYeHUs] B JMHAMUKE YKa3bIBACT Ha OJAronpusTHYIO
TEHACHIUIO 10 YKOMIUICKTOBAaHHOCTH aMOylIaTOpPHO-IIO0-
JUKIMHUYECKUX yupexxaeHuit 3amanHoro Kaszaxcrana
BpaueOHBIMU KaJpaMH Y3KUX CIIEIHATbHOCTEH.
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SUMMARY

STATE OF HUMAN RESOURCING FOR OUTPA-
TIENT-AND-POLYCLINIC INSTITUTIONS CON-
DUCTING MEDICAL INSPECTIONS OF THE
POPULATION

Shaimbetov Zh., Satybaldiyeva U., Mamyrbaev A.,
Phutkaradze M., Glonti S.

West Kazakhstan Marat Ospanov State Medical Univer-
sity, Aktobe, Kazakhstan

The article presents data related to research on the
staffing situation of outpatient-and-polyclinic institutions
in Western Kazakhstan, conducting medical examinations
of the population. The personnel supply and activity of 58
medical institutions of Aktobe, Atyrau, West Kazakhstan
regions for 2013-2016 are analyzed. The low availability
of outpatient-and-polyclinic institutions by medical per-
sonnel of narrow specialties is established. At the same
time, there is a tendency to improve the availability of
medical personnel for the period under study. The most
prosperous situation is in the city of Aktobe.

Keywords: outpatient-and-polyclinic  institutions,
medical care, Kazakhstan.

PE3IOME

COCTOSIHUE KAJJPOBOI'O OBECHEYEHMUS
AMBVYJIATOPHO-NIOJIMKJIMHUYECKUX VY-
PEJK/JIEHMIA, TPOBOSIIIMX MEJUIIMHCKHUE
OCMOTPbI HACEJEHUS

L aiimoeToB 2K.M., CarbioaiaaueBa Y.A.,
MawmbipbaeB A.A., Ilytkapanse M., I'nontn C.

3anaono-Kazaxcmanckuii 20cy0apcmeenHulii MeOuyuH-
ckuil yHugepcumem um. Mapama Ocnanosa, Axmooe,
Pecnybnuka Kasaxcman

B crarbe npencTaBieHsl JaHHBIE UCCIIEI0BAHUSI 110 CO-
CTOSHHIO KaIpOBOI 00ECHEYEeHHOCTH aMOylIaTOpHO-IIO-
JMUKIIMHAYECKUX  yupexaeHnid 3amagHoro KaszaxcraHa,
MIPOBOJLIIIMX MEANIIMHCKIE OCMOTPBI HaceneHust. [1poaHa-
JM3UPOBaHA KaJpoBast 00ECIIEICHHOCTh U ISSITENTHHOCTD 58
METUIUHCKAX YUPSKICHNH AKTIOOMHCKOH, ATBIpayCKOH,
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3ananHo-Kazaxcranckoii oonacreit 3a 2013-2016 rr. Boiss-
JIeHa HU3Kasi 00eCIeueHHOCTh aMOyIaTOpPHO-MOIMKIIMHAYE-
CKHUX YUPEXKICHUH BpaueOHBIMU KaJpaMH Y3KUX CHIeHAIb-
HocTel. [Toka3aHa TeHneHIus yiTydIeH s 00eCIeYeHHOCTH

BpaucOHBIMHU KaJpaMH 3a UCCIICIYCMbIN MPOMEKYTOK Bpe-
MeHu. Hanbonee 6marononyynast CUTyalys BbISBI€HA B TO-
pone Akrobe.
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VOCATIONAL TRAINING AND ACTIVITY OF PHARMACISTS IN GEORGIA

L2Sulashvili N., 'Beglaryan M., ’Kvijinadze N., ‘Matoshvili M.

"Yerevan State Medical University, Department of Social Pharmacy and Pharmaceutical Management, Armenia;
2University of Georgia, School of Health Sciences and Public Health; Tbhilisi State Medical University,
3Department of Social and Clinical Pharmacy; *Department of Dermatology and Venerology, Georgia

Pharmacists’ job satisfaction is a complex phenom-
enon. There is a relationship between pharmacists’
job satisfaction and motivation. A positive correlation
between job satisfaction, productivity and motivation
encourages employee. [5,14,15]. Job satisfaction is
described as pleasant or positive emotional state the
evaluation of their work or work experience. The re-
sults of pharmacist job satisfaction from the perception
that performs its task, or allows the execution of its
own important values job, provided that to extent that
these values are comparable to their needs [9,11,13].
Job satisfaction, affective and emotional response to
the various aspects of work. Pharmacist job satisfac-
tion or dissatisfaction plays an important role in many
aspects of community pharmacy practice [7,8]. Ca-
reer satisfaction is a very important factor to human
motivation and performance. Many studies related to
the work were conducted among pharmacists in dif-
ferent countries. In Georgia, very little research has
been conducted on the job satisfaction of pharmacists
[6,10,12]. Job satisfaction and career satisfaction and
both are happily with their working lives, but contrib-
ute to this happiness differently. Career satisfaction
can be defined as the level of general happiness, em-
pirically chosen professions. Job satisfaction is related
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to the current situation of and depends on many fac-
tors, including market conditions, place of work and
other dynamic effects. Job satisfaction is a subjective
variable, which defies easy quantification. Pharma-
cists experience job satisfaction when they fulfill the
needs or considerations, is seen as important in their
work. Job satisfaction is positively related to com-
munity pharmacists’ career satisfaction [1,2,3,4,16].
Aim and objects was to study and analyze fea-
tures of job satisfaction of pharmacists in Georgia.
Material and methods. Research objects are materi-
als of sociological research: The study was quantitative
investigation and analysis of job satisfaction for phar-
macists’ in Georgia by using survey (Questionnaire by
Olga Sokolova) [17]. Surveys were for pharmacists, 810
pharmacists were interviewed in Georgia. The survey was
conducted on 09.09.2016. - 30.04.2017. We used methods
of systematic, sociological (surveying, questioning), com-
parative, mathematical-statistical, graphical analysis. The
data was processed and analyzed with the SPSS program.
Results and their discussion. On the basis of per-
formed of sociological study of pharmacist specialists the
following results have been founded:
The vast majority of pharmacist specialists were female
(Fig. 1). In my opinion male pharmacists do not have inter-
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est to work in drug-store. The reason is low income and un-
satisfactory working conditions for male pharmacists. It is
important that the drug-store (pharmacy) as the work place to
become more attractive for the male pharmacists.

Q-1. Indicate your sex

120.0
100.0
500
60.0
20.0

20.0 3.7

0.0

1.Female 2. Male

Fig. 1. Distribution of respondents by gender

Age of the pharmacists varied from 21 to 70 years.
Majority of pharmacist specialists were from 26 to 45
years old. (Fig. 2). Long term work experienced pharma-
cist had professional diseases, because pharmacists’ work
contain large physical load. It is important that, the elderly
pharmacists might be more actively involved in the work
of the drugstore in more appropriate and adapted working
environment and condition.

By the education, 0.2% of Pharmacists have second-
ary professional education, 0.4% of pharmacists have col-
lege education, 96.4% of pharmacists have higher edu-
cation and 3% of pharmacists have postgraduate studies
(PhD studies or Doctoral studies). Majority of respondent
pharmacists’ specialists owned pharmacist qualification
with 5 years of higher education. About a quarter of re-
spondent pharmacists specialists owned Bachelor —Phar-
macist qualification (Bachelor's Degree in Pharmacy-B
Pharma), About one seventh of respondent pharmacists
specialists owned Master -Pharmacist qualification (Mas-
ter s academic degree in pharmacy). About three quarters
of respondent pharmacists specialists owned certified
20.0 18.8
15.0

10.0

5

o

0.0
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pharmacist qualification by the Ministry of Health. It is
necessary to start pharmacists’ certification. This will im-
prove pharmaceutical care in the pharmacy.

By the qualification, 0.6% of respondents have phar-
macist’s assistant qualification.69% of respondents have
pharmacist qualification with 5 years of higher education,
24.2% of respondents have Bachelor —Pharmacist qualifica-
tion (Bachelor‘s Degree in Pharmacy), 13.3% of respondents
have Master —Pharmacist qualification (Master ‘s academic
degree in pharmacy), Respondents 72% were Certified Phar-
macist by the ministry of health, respondents’ 0.6% were
PhD in Pharmaceutical Sciences, respondents 0.2% were
Academic Doctor in Pharmacy(PhD in Pharmacy). Majority
of the respondent pharmacist specialists owned pharmacist
qualification in 5 years of higher education. About a quar-
ter of them owned bachelor pharmacist qualification (Bach-
elor‘s Degree in Pharmacy-B Pharma), about one seventh
of them owned Master —Pharmacist qualification (Master*s
academic degree in pharmacy). About three quarters of the
respondent pharmacists specialists owned certified phar-
macist qualification by the MOH of Georgia (Fig. 3). It is
necessary to start pharmacists’ certification to improve the
pharmaceutical care.

By the type of job, 94.2% of pharmacists work at
drugstore — pharmacy, 1% of pharmacists work at whole-
sale pharmaceutical organization (pharmaceutical ware-
house), 0.5% of pharmacists work at pharmacy point-
drugstore point, 0.1% of pharmacists work at analytical
laboratory, 4.2% of pharmacists work at hospital-clinic
pharmacy (drugstore). The vast majority type of pharma-
ceutical organization jobs of respondent pharmacists was
drugstore, being as a major place for pharmacists’ em-
ployment (Fig. 4).
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Fig. 4. Pharmaceutical organization type at job of respondents’
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Fig. 6. Satisfaction of professional choice of respondents’

On the question what most of all had influence on
your profession (occupational) choice (indicate only one
answer), the responses was such: pharmacists’ 23% think
parents’ advices, pharmacists’ 4% think teachers’ advices
, pharmacists’ 3.5% think advice of an expert-specialist of
professional orientation ( of career guidance) , pharma-
cists’ 13.3% think the desire (ambition) to obtain a profes-
sion in compliance of own trends, aspirations, and incli-
nations (affections), respondents pharmacists’ 1.9% think
there was nowhere to go , pharmacists’ 2.2% consider dis-
satisfaction with first education , pharmacists’ 37.8% con-
sider personal desire , pharmacists’ 14.4% think specialty
love from childhood. In my mind, it is more efficient that
the potential pharmacists choose their future profession
only according to their wishes, personal desire, awareness
based on their own trends, aspirations and inclinations
(Fig. 5).

The main underlying motives, while making profes-
sional (occupational) choice of respondent pharmacist
were: desire to obtain high-quality professional education
(training)-44.8%, guarantee to be employed 42.6%, inter-
est in a profession-39.4%, the desire to care for the health
of people-43%.

On the question-are you satisfied with your profes-
sional (occupational) choice? Are you satisfied with your
profession? Pharmacist’ 57.7% satisfied with professional
(occupational) choice, pharmacist’ 25.3% partially sat-
isfied with professional (occupational) choice, pharma-
cists’ 4.4% have doubts with professional (occupational)
choice, pharmacists’ 6% disappointed with professional
(occupational) choice. Pharmacists’ 6.5% not satisfied
with professional (occupational) choice. A little bit more
than half of respondent pharmacists (pharmacist special-
ists) were satisfied of professional choice; about a quar-
ter of them were partially satisfied of professional choice
(Fig. 6). 1t is significant, that pharmaceutical companies
make study of their own pharmacists’ motivations, as-
pirations, tendency, intention, ambition, desire and wish
for professional choice. The pharmaceutical companies
should make better working condition for pharmacists’,
to increase satisfaction of occupational choice.

© GMN

On the question -are you satisfied with your profes-
sional career? Pharmacists’ 30.4 % were satisfied with
professional career, pharmacists’ 33.7 % were partially
satisfied with professional career, pharmacist’ 35.9 %
were not satisfied with professional career. More than one
third of respondent pharmacists were not satisfied with pro-
fessional career, about one third of them were partially sat-
isfied with professional career (Fig.7). It is significant, that
pharmaceutical companies make study of their own pharma-
cists’ satisfaction with professional career. The pharmaceuti-
cal companies should study a combination of all factors that
affect the satisfaction with professional career.

M 1Yes
m 2 Partially

I MNo

Fig. 7. Satisfaction professional career of respondents’

On the question are you satisfied with your work (job)?
Pharmacist 33.2% were satisfied with work (job), pharma-
cists’ 37.3% were partially satisfied with work (job), phar-
macists’ 24.4 % were not satisfied with work (job) and phar-
macists’ 5.1% cannot say. About a quarter of respondent
pharmacists were not satisfied with work; more than one
third of them were partially satisfied with work (Fig. 8). It
is significant, that pharmaceutical companies make study of
pharmacists work satisfaction. The pharmaceutical compa-
nies should determine the combination of factors that affect
on the pharmacists’ work satisfaction.
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On the question to what extent you have realized your
professional capabilities, skills and habits? Pharmacists’
18.4% answer -to the full extent, pharmacists’ 46.3% answer

201



4 Can not say

3 Partially, less than 50% of own potential
2 partially, more than 50% of own potential
1 To the full extent

0.0 5.0

= Q-16. To what extent

10.0

you have realized

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

15.0 20.0 25.0 30.0 35.0 40.0 45.0

your professional capabilities, skills and habits?

Fig. 9. To what extent respondents’ have realized professional capabilities, skills and habits
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Fig. 10. Respodents’ opinion, at what level possible to cease education

-partially, more than 50% of own potential, pharmacists’
24.7% answer- partially, less than 50% of own potential,
pharmacists’ 10.6% answer-cannot say. About a quarter of
respondent pharmacists (pharmacist specialists) have real-
ized professional capabilities, skills and habits partially; less
than 50% of them - of own potential; about half of them have
realized professional capabilities, skills and habits partially;
more than 50% of them - of own potential (Fig. 9). Phar-
maceutical companies should create constructive working
conditions for pharmacists to maximally realize their profes-
sional capabilities, skills and habits. This will increase the
quality of pharmaceutical care in pharmacies.

On the question -In your opinion, at what level it is possi-
ble to cease education? Pharmacists’ 4.3% answer -after get-
ting specialist diploma (degree), pharmacists’ 11.2% answer-
after getting the specialist certificate, pharmacists’ 84.4%
answer -education should not be ceased. The respondents
(pharmacist specialists) < majority considered that education
should not be ceased; the minority of them - that it is possible
to cease education after getting specialist diploma (degree)
or the specialist certificate (Fig. 10). It is of the crucial neces-
sity that all the pharmacists should realize, reconsider and
understand the importance of continuous pharmaceutical
and medical education in constantly.

10.0

0.0

11 learn with great
pleasure

2 Learnir

N2 proc
interest to me

On the question-have you used knowledge in the
practice, obtained from professional publications? Phar-
macists’ 51.4 % answer yes, pharmacists’ 40.7% answer
—partially, pharmacists’ 7.9% answer-no. The minorities
of respondent pharmacists had not used knowledge in
their practice, obtained from professional publications;
less than half of them had partially used that knowledge
(Fig. 11). It is very important that pharmacists have to use
knowledge obtained from the professional publications,
journals and the modern pharmaceutical literature in their
practice. In my opinion pharmacists’ certifications give
more motivation to all pharmacists to read modern phar-
maceutical publications permanently.

3 Mo
FESES

2 Partially
a e

Fig. 11. Opinion of respondents having used knowl-
edge in the practice, obtained from professional publica-
tions
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Fig. 12. Attitude of respondents’ to qualification upgrading (improvement) study courses

On the question-What is your attitude to qualification up-
grading (improvement) study courses? Pharmacists’ 55.6%
answer I learn with great pleasure, pharmacists’ 38.6% an-
swer learning process rise interest to me, pharmacists’ 5.8%
answer -I have indifferent attitude toward learning. The
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minority of respondents (pharmacist specialists) had indif-
ferent attitude toward learning and qualification upgrading
(improvement) study courses (Fig. 12). The professional
trainings and professional workshops are appear to be very
necessary for the further professional advancement.
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Fig. 13. Opinion of the respondents, on the question- if the pharmacists’ certification should done by the government

On the question-Do you think that the government
should make the certification of pharmacists? Pharmacists’
71.9% answer I agree, pharmacists’21.9% answer I partly
agree, pharmacists’ 6.3% answer I do not agree. A large ma-
jority of respondents’ (pharmacist specialists) consider that
the government should make the certification of pharmacists
(Fig. 13). It is very important that the occupation of pharma-
cist should become regulated health profession. Pharmacists’
certification should start immediately.

On the question- Are you satisfied with the balance be-
tween the workload and your personal life? Pharmacists’28.6
% answer yes, pharmacists’ 37.2% answer partially, pharma-
cists’ 34.2% answer no. More than one third of respondent
pharmacists are not satisfied with the balance between the
workload and personal life, less than one third respondent
pharmacists are partially satisfied with the balance between
the workload and personal life (Fig. 14). The balance be-
tween the workload and pharmacists personal life should be
more harmonized, comfortable, convenient, resourceful and
more poised. That flexibility will further improve pharma-
cists’ work ability and motivation toward the job.

m1Yes
34.2
M 2 Partially

3 Mo

Fig. 14. Respodents’ satisfaction with the balance be-
tween the workload and personal life

On the question- Are you satisfied with the time dura-
tion of your job? Pharmacists’ 22.1% answer yes, phar-
macists’ 34.2% answer partially, pharmacists’ 43.7 %
answer no. Less than half of respondent pharmacists are
not satisfied with the time duration of job, more than one
third of respondent pharmacists are partially satisfied with
the time duration of job (Fig. 15). It is very important that
pharmaceutical companies have created such working
schedule and working conditions for pharmacists, which

will contribute to improve pharmacists’ satisfaction ac-
cording the time duration of job. That flexibility work-
ing schedule and working conditions will further enhance
pharmacists’ work ability and motivation toward the job.
These factors will improve the quality of pharmaceutical
care in pharmacies.

22.1
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43.7 m 2 Partially
3 No
34.2

Fig. 15. Respodents satisfaction with the time dura-
tion of job

On the question-Are you satisfied with your income?
Pharmacists’ 10.2% answer yes, pharmacists’ 25.4% answer
partially, pharmacists’ 64.3% answer no. The Majority of re-
spondents are not satisfied with income, a quarter of them are
partially satisfied with income (Table). It should be noted,
that pharmacists satisfaction with income is a very sensitive
factor that has a significant impact on the quality of phar-
maceutical services performed in pharmacy. According that
pharmacist salary should be increased.

The vast majority of pharmacist specialists were fe-
male. It is important that the pharmacy as the work place
to become more attractive for the male pharmacists. Age
of the pharmacists varied from 21 to 70 years. Majority of
pharmacist specialists were from 26 to 45 years old. It is
important that, the elderly pharmacists might be more ac-
tively involved in the work of the pharmacy (Drug-story).

Majority of respondent pharmacists’ specialists owned
pharmacist qualification with 5 years of higher education.
About a quarter of respondent pharmacists specialists
owned Bachelor —Pharmacist qualification (Bachelor‘s
Degree in Pharmacy-B Pharma), About one seventh of
respondent pharmacists specialists owned Master —Pharma-
cist qualification (Master s academic degree in pharmacy).
About three quarters of respondent pharmacists specialists
owned certified pharmacist qualification by the Ministry of

Table. Satisfaction of respondents’ with income

Are you satisfied with your income? Frequency Percent | Valid Percent Cumulative Percent
1 Yes 83 10.2 10.2 10.2
. 2 Partially 206 25.4 25.4 35.7
Valid
3 No 521 64.3 64.3 100.0
Total 810 100.0 100.0
© GMN 203



Health. It is necessary to start pharmacists’ certification. This
will improve pharmaceutical care in the pharmacy.

Majority of the respondent pharmacist specialists
owned pharmacist qualification in 5 years of higher edu-
cation. About a quarter of them owned Bbachelor — phar-
macist qualification (Bachelor's Degree in Pharmacy-
B Pharma), about one seventh of them owned Master
—Pharmacist qualification (Master‘s academic degree in
pharmacy). About three quarters of the respondent phar-
macists specialists owned certified pharmacist qualifica-
tion by the MOH of Georgia. It is necessary to start phar-
macists’ certification to improve the pharmaceutical care.

The vast majority type of pharmaceutical organization
jobs of respondent pharmacists was pharmacy, being aas
a major place for pharmacists’ employment

The main underlying motives, while making profes-
sional (occupational) choice of respondent pharmacist
were: desire to obtain high-quality professional education
(training)-44.8%, guarantee to be employed 42.6%, inter-
est in a profession-39.4%, the desire to care for the health
of people-43% .1t is more efficient that the potential phar-
macists choose their future profession only according to
their wishes, personal desire, awareness based on their
own trends, aspirations and inclinations.

A little bit more than half of respondent pharmacists
(pharmacist specialists) were satisfied of professional
choice; about a quarter of them were partially satisfied of
professional choice. It is significant, that pharmaceutical
companies make study of their own pharmacists’ moti-
vations, aspirations, tendency, intention, ambition, desire
and wish for professional choice.

More than one third of respondent pharmacists were
not satisfied with professional career, about one third of
them were partially satisfied with professional career. It
is significant, that pharmaceutical companies make study
of their own pharmacists’ satisfaction with professional
career. The pharmaceutical companies should study a
combination of all factors that affect the satisfaction with
professional career.

About a quarter of respondent pharmacists were not
satisfied with work; more than one third of them were
partially satisfied with work. It is significant, that pharma-
ceutical companies make study of pharmacists work satis-
faction. The pharmaceutical companies should determine
the combination of factors that effect on the pharmacists’
work satisfaction.

About a quarter of respondent pharmacists (pharma-
cist specialists) have realized professional capabilities,
skills and habits partially; less than 50% of them - of own
potential; about half of them have realized professional
capabilities, skills and habits partially; more than 50%
of them - of own potential . Pharmaceutical companies
should create constructive working conditions for phar-
macists to maximally realize their professional capabili-
ties, skills and habits. This will increase the quality of
pharmaceutical care in pharmacies.

The respondents (pharmacist specialists) ¢ majority con-
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sidered that education should not be ceased; the minority
of them - that it is possible to cease education after getting
specialist diploma (degree) or the specialist certificate. It is
of the crucial necessity that all the pharmacists should real-
ize, reconsider and understand the importance of continuous
pharmaceutical and medical education in constantly.

The minorities of respondent pharmacists had not used
knowledge in their practice, obtained from professional
publications; less than half of them had partially used that
knowledge. It is very important that pharmacists have to
use knowledge obtained from the professional publica-
tions, journals and the modern pharmaceutical literature
in their practice.

The minority of respondents (pharmacist specialists)
had indifferent attitude toward learning and qualification
upgrading (improvement) study courses. The professional
trainings and professional workshops are appear to be
very necessary for the further professional advancement.

A large majority of respondents’ (pharmacist specialists)
consider that the government should make the certification
of pharmacists. It is very important that the occupation of
pharmacist should become regulated health profession.
Pharmacists’ certification should start immediately.

More than one third of respondent pharmacists are not
satisfied with the balance between the workload and per-
sonal life, less than one third respondent pharmacists are
partially satisfied with the balance between the workload
and personal life. The balance between the workload and
pharmacists personal life should be more harmonized,
comfortable, convenient, resourceful and more poised.
That flexibility will further improve pharmacists’ work
ability and motivation toward the job.

Less than half of respondent pharmacists are not satis-
fied with the time duration of job, more than one third of
respondent pharmacists are partially satisfied with the time
duration of job. It is very important that pharmaceutical
companies have created such working schedule and working
conditions for pharmacists, which will contribute to improve
pharmacists’ satisfaction according the time duration of job.
That flexibility working schedule and working conditions
will further enhance pharmacists” work ability and motiva-
tion toward the job. These factors will improve the quality of
pharmaceutical care in pharmacies.

The Majority of respondents are not satisfied with in-
come, a quarter of them are partially satisfied with income .It
should be noted, that pharmacists satisfaction with income
is a very sensitive factor that has a significant impact on the
quality of pharmaceutical services performed in pharmacy.
According that pharmacist salary should be increased.

Conclusion. The pharmaceutical society should orga-
nize preparation and implementation of the registration-
certification regulations for the pharmacists’ staff. To
raise the professional standards the Government should
make the certification of higher pharmaceutical educa-
tion pharmacists, which is very essential for pharmacists’
professional perfection, the higher pharmaceutical edu-
cation pharmacists’ self-realization and also their career
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advancement, for the pharmaceutical continuous profes-
sional education provision, for pharmacists’ professional
growth, their job and career satisfaction. This implemen-
tation will ensure the pharmacists’ much higher status
among the healthcare specialists, their economic welfare
and career advancement, also enable realization of the
received knowledge and the professional capabilities and
skills in work at the maximal extent, as well as get sat-
isfaction with the profession, job and salary, which is in
their turn is essential to provide a high correspondence of
the pharmacists’ qualification to work and an opportunity
to have a private pharmaceutical activity. All that men-
tioned above is very important to provide higher quality
pharmaceutical care in pharmacy.
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SUMMARY

VOCATIONAL TRAINING AND ACTIVITY OF
PHARMACISTS IN GEORGIA

12Sulashvili N., 'Beglaryan M., ’Kvijinadze N.,
“‘Matoshvili M.

"Yerevan State Medical University, Department of Social
Pharmacy and Pharmaceutical Management, Armenia;
2University of Georgia, School of Health Sciences and
Public Health; Thilisi State Medical University, ’Depart-
ment of Social and Clinical Pharmacy; ‘Department of
Dermatology and Venerology, Georgia

Aim of the research was to study features of pharmacists’
job satisfaction in Georgia. The study was quantitative in-
vestigation by using survey (Questionnaire). Surveys were
for pharmacists, 810 pharmacists were interviewed in Geor-
gia. We used methods of systematic, sociological (survey-
ing, questioning), comparative, segmentation, mathematical-
statistical, graphical analysis. The data was processed and
analyzed with the SPSS program. On the basis of performed
of sociological study of pharmacist specialists have been
founded that the government should organize preparation
and implementation of the registration-certification regula-
tions for the pharmacists’ staff.

Keywords: Features ,pharmacy, employed, pharma-
cist, faculty, work, study, satisfaction, job, career, drug-
store.

PE3IOME

MMPOPECCHUOHAJIBHAS ITOATOTOBKA U JES-
TEJIBHOCTb ®PAPMANEBTOB B I'PY31UH

2Cynamsuiau H.B., 'bernapsin M.I.,
SKemzxkunanze H.O., ‘MaromBuiu M.T.

'Epesanckuil 20cyoapcmeennvill. MeOUYUHCKULL YHUBED-
cumem, xageopa coyuanvHou apmayuu u gapmayes-
muuecko2o meneddycmenma, Apmenus; Yuueepcumem
I py3uu, wxona obugecmeennoeo 30pagooxpanenus;, Tou-
JUCCKULL 20CYOapCMBEHHbIN MEOUYUHCKULL YHUGepCUmen,
S0enapmamenm coyuanvhoil u KIuHUYeCKoU (apmayuu,
‘0enapmamenm depmamonozuu u éeneponozuu, I pysus

[lenbto wuccnenoBaHMs SIBUIACH OLIGHKAa Mpodeccu-
OHAJIBHOW TONTOTOBKM W JESTENBHOCTH (PapMalleBTOB B
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I'py3un. IlpoeneHo ankernpoBanue (apMaleBIoB C HC-
T0JIb30BaHMEM onpocHUKOB. OnporieHst 810 dapmarieBros,
paborarommx B GpapMaleBTHIECKHX YUpexKICHUIX [ py3um.
HVcrionb30BaHbl  COIMOTIOTHYECKUE, CPABHUTEIBHBIC, CEr-
MCHTALIMOHHBIC, MAaTCMaTUKO-CTaTUCTUYCCKUC U rpa(bnqe-
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CKHME MECTObl aHaJlM3a. HOJ’Iy‘IeHHI)Ie JAaHHBIC TIpoaHaJIn-
3UpoBaHbl 1 00paboransl B nporpamMe SPSS. Ha ocHoe
MPOBE/ICHHOTO HCCIIE/IOBAHMSI YCTAHOBJIEHa HEOOXOIMMOCTb
OpraHM3alvy NO/INOTOBKH 1 BHEJIPEHHS TIPABUJT PETHCTPALIUH,
CEepTU(UKAIINN U UMITICMCHTALINH TS (hapMarieBTOB.
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WE EXPRESS OUR BEST WISHES TO PROFESSOR DR. KARAMAN PAGAVA
ON HIS 70TH BIRTHDAY CELEBRATION

On the May 6 2018 the member of the editorial board
of the journal Georgian Medical News Professor Dr.
Karaman Pagava became 70 years old.

He graduated from Thbilisi State Medical Institute
(now University) in 1971 and since 1974 has joined his
Alma Mater and gone through all steps of academic career
up to Head of Pediatric (Child and Adolescent Medicine)
Department (since 1996).

Professor Pagava is a distinguished Georgian pediatri-
cian and child physiologist of broad clinical and scien-
tific interests. Besides the general pediatrics his scientific
interests are the following: low intensive laser radiation
effects, bacteriophage therapy, fuzzy logic and diagno-
sis supporting expert systems, child deprivation, internet
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addiction in adolescents, adolescent medicine, medical
decision making, epidemiology of antibiotic usage, rare
diseases. He is author of more than 500 scientific pub-
lications (incl. manuals and monographs), his citation
index reaches 1200, and Hirsh index is equal to 11. He
was supervisor of 25 PhD theses, participated mainly as
a presenter in more than 40 international congresses. He
is member of the editorial boards of scientific Georgian
and international journals, incl. Modern Pediatrics (Kiev,
Ukraine) and Italian Journal of Adolescent Medicine,
as a guest editor he prepared about 10 special issues of
the Journals - “Georgian Medical News” and “Georgian
Medical Bulletin”, has reviewed some WHO editions in
the field of pediatrics, participated in WHO meetings as a
temporary expert, organized more than 20 scientific con-
ferences, including the international ones as well, is in-
volved in the activities of international nets (EuTEACH,
PRINTO, Brighton Group, ARPEC etc.),

While being the Chief Pediatrician of the Ministry of
Labour, Health and Social Affairs (1999-2004) he con-
tributed essentially to elaboration and implementation of
health care reforms in Georgia.

Professor Pagava is an outstanding lecturer with
“paradoxical” style of thinking, he was awarded a title of
the best teacher of the University. He is doing presenta-
tions and interactive seminars for students and practitio-
ners both in Georgia and abroad; is delivering lectures
on healthy life style, child development and care, youth
problems and school medicine issues on radio and TV, is
publishing papers in mass-media on pediatrics, medical
education and other actual topics. For his years long activ-
ity in the health education and science popularization he
received Iliya Chavchavadze medal from Georgian Soci-
ety “Tsodna” (Science).

Board of Georgian Medical News heartily congratulates
Professor Pagava and wishes him health, longevity and fur-
ther successes in his medical and scientific activities.

On behalf of Board of Georgian Medical News
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