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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

1. CraTps 1oyKHA OBITH MPECTABICHA B IBYX DK3EMILISIPAX, HA PYCCKOM MJIM aHTIIUHCKOM SI3bI-
Kax, HarleyaTaHHas yepe3 MoJITopa HHTepBaJjia Ha OHOIl CTOPOHE CTAHIAPTHOIO JIUCTA ¢ INMPHHOI
JIEBOTO NOJIsI B TPHM caHTHMeTpa. Mcnonb3yemblil KOMIIBIOTEPHBIH WPUQT U1 TEKCTa Ha PYCCKOM U
anruiickoM sizpikax - Times New Roman (Kupuaauima), Ui TekcTa Ha TPY3UHCKOM SI3BIKE CIIETyeT
ucnoip3oBath AcadNusx. Pasmep mpudra - 12. K pykornrcu, HaneyaraHHOW Ha KOMITBIOTEPE, JTOJDKEH
o51Th IprTO’keH CD co crarbeit.

2. Pa3mep craTbu 10TKEH OBITH HE MEHEE IECSTH 1 He OoJiee 1BaALaTH CTPaHUI] MAIIHOIINCH,
BKJIIOUAsl yKa3arellb JINTepaTypsl U Pe3loMe Ha aHIJIMIICKOM, PYCCKOM U IPY3HHCKOM SI3bIKaX.

3. B crarbe 10KHBI OBITH OCBEIIEHBI AKTYyaIbHOCTh JJAHHOTO MaTepHalla, METO/IbI U Pe3YIIbTaThI
UCCIIeIOBaHUS U MX 00CYKACHHE.

[Ipu npencTaBIeHNN B IIeYaTh HAYYHBIX SKCIIEPUMEHTAIBHBIX PA0OT aBTOPHI JOJIKHBI YKa3bIBATH
BHUJl U KOJIMYECTBO IKCIEPUMEHTANBHBIX KUBOTHBIX, IPUMEHSBIIHECS METOABl 00e3001MBaHUs U
YCBIMICHHUS (B XOJ€ OCTPBIX OIBITOB).

4. K crarbe JOIKHBI OBITH IPUIIOKEHBI KpaTKoe (Ha MOJICTPAaHUIIbI) Pe3OMe Ha aHIIIMICKOM,
PYCCKOM M I'PY3HHCKOM $I3bIKax (BK/IIOYAIOLIEE CIEIYIOLINE pa3aesbl: Lieb UCCIeI0BaHNs, MaTepHua U
METO/IBI, PE3YJILTAThI M 3aKIFOUSHHE) U CIIUCOK KITtoueBbIX ciioB (key words).

5. Tabnuupl HEOOXOIUMO NPECTABIATE B Ie4aTHOM hopme. DoTokonuu He TpuHUMaroTcs. Bee
nu¢poBbie, HTOTOBbIE H NPOLEHTHbIE JaHHbIE B Ta0JIMIaX J0JIKHbI COOTBETCTBOBATH TAKOBBIM B
TeKcTe cTaThbU. Tabiuibl U rpaduKu TOTKHBI OBITH 03aryIaBICHBI.

6. dotorpadun AOIKHBI OBITH KOHTPACTHBIMHU, (DOTOKOIHMHU C PEHTTEHOTPAMM - B HO3UTUBHOM
n300paxeHnH. PUCYyHKH, YepTeKU U IuarpaMmbl CIeLyeT 03arIaBUTh, IPOHYMEPOBATh U BCTABUTH B
COOTBeTCTBYIOIIEe MecTo TekcTa B tiff hopmare.

B noanucsix k MukpogotorpagusaM cieayeT yKa3bBaTh CTEIICHb YBEIMUCHHUS YePEe3 OKYISP HITH
00BEKTUB U METOJ] OKPACKU WJIM UMIPETHALIUH CPE30B.

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

8. I[Ipu opopmnennn u HarpaBneHun crtared B kypHanm MHI nmpocum aBTOpOB cobmronars
NpaBuIIa, U3JI0KEHHBIE B « EMUHBIX TpeOOBaHUSAX K PYKOMHUCSM, IPEACTABISIEMBIM B ONOMEIUIIMHCKHUE
JKYpHAJIbD», TPUHATHIX MeXKIyHapOAHBIM KOMHUTETOM PEIaKTOPOB MEAMLMHCKUX JKYpPHAJIOB -
http://www.spinesurgery.ru/files/publish.pdf u http://www.nlm.nih.gov/bsd/uniform_requirements.html
B koHIe Kax /101 OPUTHHATIBHOM CTaThU MPUBOIUTCS OMOIHOrpadguyeckuii cucok. B cnmncok nurepa-
TYPBI BKJIFOYAIOTCSl BCE MaTepHalibl, HA KOTOPbIE UMEIOTCS CChUIKU B TeKcTe. CIHCOK COCTaBIsIeTCs B
andaBUTHOM MOpsAKEe U HymMepyeTcs. JIutepaTypHblii HCTOYHMK IPUBOAUTCS Ha sI3bIKE OpUrMHana. B
CIMCKE JINTEPATyPhl CHavYajIa MPUBOIATCS PaOOThI, HAIMCAHHBIE 3HAKAMU TPY3MHCKOTO anaBuTa, 3aTeM
KApuuien u naruauned. CChUIKM Ha IUTHUPYEMble pabOThl B TEKCTE CTATbH JAIOTCS B KBaIPaTHBIX
CKOOKax B BU/I€ HOMEPA, COOTBETCTBYIOLIETO HOMEPY JaHHOH pabOoThI B CIIMCKE TUTEPaTypbl. bonbmmh-
CTBO IIUTHPOBAHHBIX UCTOYHUKOB JOJKHBI OBITH 32 IMOCTETHNUE 5-7 JIET.

9. ns momydeHus MpaBa Ha MyONHMKALMIO CTaThs TOJDKHA MMETh OT PYKOBOIUTENSI pabOTHI
WIN YUPEXKJICHUS BU3Y U CONPOBOIUTEIBHOE OTHOILICHHUE, HAIMCAHHBIC WJIM HAlledaTaHHbIC Ha OJIaHKe
Y 3aBE€PEHHBIE MOJIHCHIO U NIEYaThIO.

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

11. Penakuus ocraBisieT 3a cOO0 MpaBo COKpallaTh U UCHPaBIATh cTarbi. Koppekrypa aBropam
HE BbICBUIAETCS, BCS paboTa U CBEpKa MIPOBOAUTCS 110 aBTOPCKOMY OPHTHHAILY.

12. HenomycTuMO HarpaBiieHHE B pefaklMIo padoT, MPeICTaBICHHBIX K MeYaTH B MHBIX
M3/1aTeIbCTBAX WIIM OMYOJIMKOBAHHBIX B APYTHX M3IAHUSX.

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




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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RESOLUTION OF NATIONAL ADVISORY BOARD
«THE PLACE OF ADVANCED INSULIN THERAPY IN GEORGIA»

Kurashvili R., Giorgadze E., Metreveli D., Gordeladze M., Brezhneva E.

National Centre for Diabetes Research, National Institute of Endocrinology, Tbilisi State Medical University, Georgia

The National Advisory Board (NAB) dedicated to «The
place of advanced insulin therapy in Georgia» was held with
the support of Novo Nordisk (Denmark) in Tbilisi, on Octo-
ber, 2, 2020

The National Advisory Board consisting of the chairman
Prof. R. Kurashvili, Director of National Centre for Diabe-
tes Research, and members of the NAB: Prof. E. Giorgadze,
Director of National Institute of Endocrinology; Prof. D.
Metreveli, Prof. D. Metreveli, Head of the Department of
Endocrinology, Tbilisi State Medical University; Prof. M.
Gordeladze, Head of the Department of Endocrinology, Zh-
vania Clinic; PhD T. Zerekidze, endocrinologist at National
Institute of Endocrinology; PhD L. Nikoleishvili, Head of
dep. at Diacor Clinic; PhD M. Khubua, Leading specialist at
Inova; PhD E. Patsatsia, Zhvania Clinic; Prof. A. Y. Kulikov,
1-st MMA by Sechenov, Moscow, Russia.

The aim of the NAB was to discuss current unmet needs
on treatment of diabetes, the place of innovative insulin
therapy, and in particular new possibilities that insulin de-
gludec can bring to people with diabetes in Georgia, both
in terms of efficacy and cost-effectiveness.

Insulin degludec is a new-generation basal insulin an-
alogue with an unique mode of protraction, with proven
clinical benefits such as reduced glycaemic variability, hy-
poglycaemia, indicated for patients with type 1 and type 2
and children as young as 1 year of age.

Welcoming the NAB, the chairman Prof. R. Kurashvili not-
ed that the number of patients with diabetes has been steadily
increasing to reach 700 million in 2045, according to experts’
estimate [1].

Despite the emergence of new highly effective noninsulin
medicine, the needs for insulin therapy is increasing, which
is associated with the peculiarities of diabetes development.

Prof R. Kurashvili mentioned Swedish trial published in
Lancet in 2018 where five replicable clusters of patients with
diabetes were identified, which had significantly different pa-
tient characteristics, risk of diabetic complications and the
initiation of treatment.

According to data-driven cluster analysis based on BMI,
age at onset of diabetes, homoeostasis model assessment
(HOMA) with estimation of B-cell function (HOMA2-B) and
insulin resistance (HOMAZ2-IR) based on C-peptide concen-
trations calculated with the HOMA calculator, presence or
absence of GADA, 24% of patients with onset diabetes need
insulin therapy [2].

At the same time, as modern guidelines emphasize, in
order to minimize risk of hypoglycaemia, recommended
to use basal insulins with a lower risk of hypoglycaemia,
which certainly includes insulin degludec [3].

Prof. R. Kurashvili also focused on the new criteria for
compensation of glycaemic control TIR (time in range),
generally refers to the time spent in an individual’s target
glucose range (usually 70—-180 mg/dL, but occasionally
70—140 mg/dL) [4]. Optimal TIR is 70%. Time below TIR,
assessed as hypoglycaemia, should be no more than 4%
without severe hypoglycaemia [5].
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Reducing the time spent in target glycaemic range during
the day increases the frequency of microalbuminuria and reti-
nopathy [6].

Prof. Ramaz Kurashvili shared with the participants the first
experience of treatment of the patients with high rate of hypo-
glycaemia including the patients with oncological diseases, re-
ceived specific chemical therapy with high glycaemic variabil-
ity. The use of insulin degludec made it possible to improve,
achieve a more stable level of glycaemia and reduce the rate of
hypoglycaemia.

Continuing the topic of the importance of adequate insulin
therapy in type 2 and 1, Prof D. Metreveli drew the atten-
tion of the audience to 3 main challenges of insulin therapy:
variability, hypoglycaemia and lack of flexibility in insulin
therapy.

Variability of glycaemia “within - day” 3,4 mmol/l [61,2 mg/dl]
and more increases the risk of cardiovascular outcomes more than
2,5 times [7]. Variability in FPG (“day-to-day”) is predictive of
decreased survival in patients with type 2 [8]. Variability has a
direct correlation with the frequency of hypoglycaemia [9].

Hypoglycaemia has long been recognised as a dangerous
side-effect of treatment of diabetes with insulin. With its po-
tential to disrupt cerebral function, hypoglycaemia can have a
major effect on peoples’ lives. Study findings have suggested
that hypoglycaemia is associated with an increased risk of
cardiovascular events and mortality. Different mechanisms
by which hypoglycaemia might provoke cardiovascular
events have been identified in experimental studies, and in
clinical studies cardiac arrhythmias have been reported to be
induced by hypoglycaemia [10].

At the same time, Prof. D. Metreveli highlighted, there is a
problem of non-recognition of hypoglycaemia by patients and
underestimation of the importance of hypoglycaemia by health
care professionals.

It was noted HAT study, involving 27,5 thousand patients in
real clinical practice, demonstrated that deterioration of glycae-
mic control and an increase of HbAlc are accompanied by an
increase of hypo incidents [11].

Inflexible dosing regimens can make it difficult to take in-
sulin as prescribed and may lead to patients omitting or al-
tering insulin doses. Based on the GAPP™ survey, 27.6%
of patients who missed insulin doses indicated they had dif-
ficulty taking their insulin at the prescribed time. Further-
more, one-third of patients reported insulin omission/non-
adherence at least 1 day in the last month, with an average
of 3.3 days. Among physicians, three quarters reported that
their typical patient does not take their insulin as prescribed
and most (87.6%) agreed that many insulin-treated patients
do not have adequate blood glucose control. Most (85.8%)
physicians said they wished insulin treatments could be more
flexible. The number of injections taken and taking insulin
at prescribed times were the two most commonly reported
(by patients and physicians) difficulties patients have with
insulin treatment. Thus, a more flexible dosing regimen may
reduce the burden of insulin treatment and encourage adher-
ence [12].



Prof. D. Metreveli noted that longer insulin half-life, pro-
viding an extended duration of action without increased risk
of hypoglycaemia, could therefore simplify management, in-
crease flexibility in dosing and better accommodate the needs
of patients than current insulins.

Speaking about the application of clinical benefits of de-
gludec in real clinical practice, Prof E. Giorgadze noted, that
degludec is a new-generation basal insulin with an ultra-long
duration of action.

Due to its structure and formulation, degludec forms stable
and soluble multihexamers upon injection. Insulin monomers
then slowly and gradually dissociate from the multihexamers
and are subsequently absorbed into the bloodstream to pro-
vide an ultra-long duration of action more than 42 hours [13].

A number of clinical pharmacological studies have shown
that degludec exhibits flat and stable steady-state pharmaco-
kinetic and pharmacodynamic profiles in patients with diabe-
tes [14,15]. The flat and stable profile of degludec was pre-
served in children, adolescents and elderly patients [16]. The
pharmacokinetic profiles were similar in patients with renal
or hepatic impairment to normal individuals [17,18].

Euglycemic glucose clamp studies conducted in patients with
type 1 diabetes demonstrated that degludec presents significant-
ly lower variability in blood glucose-lowering effect between
injections than glargine U100 and U300 [19,20].

As a result insulin degludec has very low risk of hypoglycae-
mia. It was confirmed in BEGIN trials where the risk of noc-
turnal hypos were lower on insulin degludec on 26% compared
with insulin glargine U100 [21].

Crossover, double-blinded SWITCH 1&2 trial proved un-
deniable profits of insulin degludec for patients with high risk
of hypoglycaemia by reducing the risk of nocturnal and sever
hypoglycaemia by more than a third for type 1 and more than
45% for type 2 [22,23].

These results have been confirmed in real-life clinical prac-
tice study. When compared with insulin glargine U100 (EU-
TREAT study), the risk of all hypos on degludec was 21%
lower in type 1 and 60% lower in type 2. The risk of severe
hypoglycaemia was 85% lower in type 1 and 92% lower in
type 2[24].

CONCLUDE study showed a dramatic reduction in the number
of severe hypoglycaemia as well as the number of patients with hy-
pos on degludec (-80%) compared with insulin glargine U300 [25].

Thus, Prof. E. Giorgadze noted, using insulin degludec we can
get closer to solve the one of the problem of insulin therapy —
hypoglycaemia.

The efficacy and safety of degludec were demonstrated
in force- flexible regime with intervals of injection 8 and 40
hours in the frame of BEGIN 3a phase [26]. It means that we
can allow patients for whom it is important to use a flexible
regime of insulin therapy with degludec, Prof. E. Giorgadze
highlighted, improving quality of life without compromising
glycaemic control.

Also cardio-vascular safety of insulin degludec proven in DE-
VOTE study were discussed by the members of the advisory
board. It was noted the benefit of insulin degludec in patients
with type 2 and chronic kidney disease (CKD) in the form of re-
duced risk of hypoglycaemia and cardiovascular mortality [27].

In conclusion, Prof. E. Giorgadze focused on the following
benefits of insulin degludec:

- Simplicity of titration
- Stable and effective profile
- Low variability
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- Low risk of hypos

- Safe flexible regime

- Cardio-vascular safety

- Additional benefit for patients with CKD.

Insulin degludec is indicated for patients with type 1 and 2,
who have high risk of hypoglycaemia or labile diabetes, flexible
regime of injections, cardiovascular diseases or CKD, failure of
prior therapy.

According to the opinion of Prof. M. Gordeladze, insulin de-
gludec may take a special place in the treatment of diabetes in
children and adolescents.

Prof. M. Gordeladze noted that the use of insulin in children
and adolescents

with type 1 diabetes is a challenge because of the heterogene-
ity of these patients and their lifestyles, with consequent unpre-
dictability in blood glucose level.

Hypoglycemia is the most often acute complication of type 1
in children.

The rates and duration of hypos increase in 6 year children
and younger [28].

Hypoglycemia in childhood impairs brain functions and de-
crease cognitive capability. Long sever night hypoglycemia in-
creases the risk “dead-in- bed -syndrome” [29].

Hyperglycaemia with ketoacidosis (DKA) is another dan-
gerous acute complication of type 1 in children. Cerebral
injury is the major cause of mortality and morbidity and
cerebral edema accounts for 60% to 90% of all DKA deaths.
From 10% to 25% of survivors of cerebral edema have sig-
nificant residual morbidity.

Children without overt neurological symptoms during
DKA treatment may have subtle evidence of brain injury,
particularly memory deficits, after recovery from DKA. Mag-
netic resonance imaging (MRI), spectroscopy, and cognitive
assessments show morphologic and functional brain changes
that are associated with adverse neurocognitive outcomes in
the medium term [30].

A new ultralong-acting basal insulin, insulin degludec, has
the potential to mitigate some of these challenges, notably
variability in the glucose-lowering action of the basal insulin
component of an insulin regimen, and consequent risks of
hypo- and hyperglycaemia with ketoacidosis.

Prof. M. Gordeladze mentioned that BEGIN Young study
(degludec + aspart OD, versus detemir + aspart BID) showed
a numerical reduction in the rates of ketosis with degludec
when compared with insulin detemir (41%) in two phase 3b
clinical trials in pediatric patients with diabetes. Thus, use
of degludec might also form a useful therapeutic strategy in
children with type 1, particularly those with recurrent ketosis
events [31].

It was noted that the pharmacokinetic of degludec is equiv-
alent in adults and children [32]. It is worth to note , despite
the physiological differences between these age groups, the
results of the Flex T1 study in adults with T1D may be for
paediatrics’ practice. The Flex T1 study demonstrated that
once steady state is achieved, there is considerable latitude
to vary the dosing interval at the patient’s convenience (16
h giving a range of 8-40 h between injections), provided that
the patient continues to receive, on average, one injection ev-
ery 24 h. These properties may give degludec a flexibility in
dose timing in children, that is not available with other basal
insulins that have a shorter half-life and sometimes very im-
portant for improving glycaemic control, quality of life and
adherence to treatment.
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According to the Prof. M. Gordeladze, insulin degludec
will have definite advantages for treatment children with
non-stable diabetes, frequent hypoglycaemia, a tendency to
hyperglycaemia with ketosis, as well as who needs a flex-
ibility in dose timing.

The implementation of innovative medicine in real clinical
practice is impossible without pharmacoeconomic analysis in-
cluding the estimation of value and impact of new products to
healthcare system.

Prof. A. Kulikov, as a pharmacoeconomist, presented cost—
effectiveness and budget impact analysis of insulin degludec.
Globally, the prevalence of diabetes is increasing and this
imposes a major economic burden upon healthcare systems.
A significant proportion of this expenditure is as a result of
treating the micro- and macro-vascular complications arising
from prolonged exposure to high blood glucose concentra-
tions [33].

Prof. Kulikov noted that that pharmacoeconomic analysis
is an effective approach to make decision on the procurement
of innovative medicines by states .

Currently, health authorities of developed countries are
more interested not in the value of treatment of diabetes, but
in the value of the treatment results such as a decrease of
acute and chronic complications, quality and duration of life.

Using the results of the real-world clinical study EU-
TREAT such as decrease of HbAlc, rate of hypoglycaemia
and quality of life, cost-effectiveness finalises with assess-
ment of the impact on the budget of insulin degludec com-
pared with glargine U100 were carried out in UK and Swe-
den. Both health economic assessments shown that treatment
with degludec was less costly and more efficient [34,35].

In Russian Federation the same analysis showed that insu-
lin therapy with degludec had greater efficacy compared with
insulin glargine U100 and U 300 for the considered efficacy
indicators. According to the efficiency criterion “lowering
the level of HbAlc”, the use of degludec was economically
beneficial. According to the efficiency criterion, the quality-
adjusted life-year - QALY, the use of insulin degludec was
cost-effectiveness.

Budget impact analysis showed that an increase in the share of
degludec up to 30% would lead to a decrease in direct medical
costs by 0.62% for type 1 diabetes and a slight increase in costs
within 4% for type 2 diabetes [36]. Based on the health eco-
nomic outcome results, Health authority of Russian Federation
approved insulin degludec as a vital medicine with cost cover-
age by the state.

In the discussion that followed the presentations, the members
of Advisory board were discussing the place of insulin degludec
in Georgia.

PhD L. Nikoleishvili shared with the participants the first ex-
perience of treatment of the patients with high rate of hypogly-
caemia. The use of insulin degludec made it possible to improve
glycaemic control, achieve a more stable level of glycaemia and
reduce the rate of hypoglycaemia. The expert emphasized the
simplicity and safety of titration.

PhD E. Patsatsia highlighted the benefits of insulin de-
gludec in children with type 1: low risk of hypos, low vari-
ability and low risk of ketoacidosis.

PhD T. Zerekidze drew the attention of the members of ad-
visory board to the clinical and pharmacoeconomic benefit of
insulin degludec in patients with type 1, nothing complicated
in managing of these patients on degludec.

All members of Advisory board agreed that insulin de-
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gludec is an innovative ultra-long-action insulin with
proven clinical benefits: reducing of glycaemic variability,
rate of hypoglycaemia and ketoacidosis, improvement of
glycaemic control in clinical trials and real —life clinical
practice.

Health-economic outcomes have proven the economic ef-
ficacy of insulin degludec and positive influence budget in
long-term by improving control and reducing the risk of acute
and chronic complications despite the relatively high price.

Insulin degludec has the unique PK profile and offers
solutions to a wide spectrum of issues faced by such chal-
lenging patient population as children and adolescents .
The stability and flexibility of degludec can help patients
and caregivers address issues most commonly associated
with this population, i.e., unpredictable lifestyle, poor
treatment adherence, and higher risk of hypoglycaemia
and hyperglycaemia with ketoacidosis.

Taking into account all mentioned above experts agreed that
insulin degludec need to be provided a wide access for children
and adolescents through state reimbursement channel.
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SUMMARY

RESOLUTION OF NATIONAL ADVISORY BOARD
«THE PLACE OF ADVANCED INSULIN THERAPY IN GEORGIA»

Kurashvili R., Giorgadze E., Metreveli D., Gordeladze M., Brezhneva E.

National Centre for Diabetes Research, National Institute of Endocrinology, Thilisi State Medical University, Georgia

On October 2, 2020, by Novo Nordisk initiative, an expert
council was held in Tbilisi, Georgia, dedicated to the problems
of introducing innovative insulin therapy on the example of in-
sulin degludek into the clinical practice.

The council chaired by prof. R. Kurashvili included seven
leading endocrinology experts in Georgia and a specialist in the
field of pharmaco-economics from Russian Federation Prof. A.
Kulikov.

During the expert council, important scientific, clinical and
economic emphases were made on the benefits of using insulin

degludec associated with its unique structure and mechanism of
action. Special emphasis was placed on the difficulty in manag-
ing children and adolescents with type 1 diabetes. The meeting
provided compelling evidence that insulin degludec reduces the
incidence of hypoglycemia and diabetic ketoacidosis, thereby
contributing to overall health and the prevention of vascular
complications in children and adolescents with diabetes.

The members of the council resolved to petition the Geor-
gian Ministry of Health to include insulin degludek in the
state program for children and adolescents with diabetes.

PE3IOME

PEHIEHUE HAITMOHAJIBHOI'O KOHCYJIBTATUBHOI'O COBETA
«MEPCIHEKTUBBI HHCYJIMHOBOWM TEPAIIUU B T'PY3UN»

KypamBuiu P., 'nopranze E., Merpesenu /., lopaunaanze M., bpexxnesa E.

Hayuonanvnoiii yenmp ucciedosanus ouabema, Hayuonanvuviil uncmuniym 3HOOKPUHOLOSUU,
Tounuccrutl 20cy0apcmeeHuvlil MeOuyuHcKull yuugepcumem, I pysus

Broporo oxta6pst 2020 . B TOmmucu cocrosiicst CoBet dKe-
MepToB, MHUIMHMpOBaHHBIM kommanuedr Hoso Hopnuck, mo-
CBSIIICHHBIA TpoOJeMe BHEAPEHHsS WHHOBAIIMOHHOM HHCY-
JMHOTEPANNN Ha MpUMepe WHCYIMHA JETTyAeK B PEabHYIO
KIMHIYECKYIO TTPAKTHKY.

B Coger nox npencenarenscteom mpod. P. Kypamsumm Bom-
11 7 BEAYIIHX 3KCTIepToB [ py3un B 001aCTH SHAOKPHHOIOTHH, a
TaKKe MPUITIAIIEH CIEHANNCT B 00J1acTH (hapMaKo-3KOHOMUKHI
mpod. A. Kynukos u3 Poccun.

B xome CoBera 3KCHepTOB CHENaHbl 3HAYMMbIE HaydHBIC,
KIMHUYECKNE M JKOHOMHYECKHE AaKIEHTH MPEHMYIIeCTBa
MIPUMEHEHNS HHCYTHHA JACTIy/CK, CBSI3aHHbBIE C €T0 YHUKAIb-

HOH CTPYKTypoil W MexaHU3MoOM jeilicTBus. CIoenaH akieHT
Ha CIIOKHOCTH IIPH BEJICHUH JIeTeH U MOJPOCTKOB C CaXapHBIM
muaberom 1 Tuma. Ha BcTpede mpenocraBieHbl yOeauTenb-
HBIE JJOKA3aTeNbCTBA TOTO, YTO WHCYIWH JACTIYJACK CHIDKAeT
9acTOTY THITOTIIMKeMHN U 1Na0eTHIeCKOT0 KeTOAUI03a, YeM
CIOCOOCTBYET 00IIeMy 3I0pPOBBIO M TNPEAOTBPAIICHUIO CO-
CYIUCTBIX OCIIOXKHEHUH y AeTed M MOJPOCTKOB C CaxapHBIM
IabeToM.

Unenst CoBeTa TPHUHSIN pEIICHHE O XOAATAWCTBE Iepen
MumnszapaBom ['py3un o BKIIOYEHUH HHCYITHHA ACTITYIEK B TOCY-
JapCTBEHHYIO IIPOTPaMMYy JUTSL JIeTel U MOPOCTKOB C CaXapHBIM
JarabeTom.
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RECENT TREATMENT RESULTS OF LIVER ECHINOCOCCOSIS BY PAIR METHOD
(PUNCTURE, ASPIRATION, INJECTION, REASPIRATION)

1ZKaniyev Sh., 'Baimakhanov Zh., ’Doskhanov M., ’Kausova G., 'Baimakhanov B.

ISyzganov's National Scientific Center of Surgery, Department of HPB Surgery and Liver Transplantation;
’Kazakhstan's Medical University “KSPH”, Almaty Kazakhstan

Cystic liver echinococcosis(CLE) is caused in humans by the
tape helminth Echinococcus granulosus is one of the relevant
problem in abdominal surgery in Kazakhstan. Surgical method
is a gold standard in treatment of CLE. However, the develop-
ment of new technologies in medicine lead to creating an op-
timal alternative to the treatment of CLE, based on minimally
invasive technologies, such as percutaneous puncture-aspiration
echinococcectomy (PAIR) under ultrasound (US) guidance [1].

Aim - to analyze and evaluate the efficiency of PAIR treatment.

Material and methods. The study material included a ret-
rospective analysis of 33 patients who underwent PAIR from
December 2017 to December 2019. Of them, 25 (75%) patients
were with primary CLE, 8 (24%) patients was with recurrent
CLE. The mean age of patients was 39,6 (15-71) years. Pre-
operatively, serological and blood count tests were performed
for all patients. Computer tomography (CT) and US of the ab-
dominal cavity were performed to determine the size, number
and location of liver cysts. CLE was staged according to WHO
classification [2] (Fig. 1) by US images. Patients were followed
up in 3%, 6" postoperative months by blood tests, US or CT to
exclude recurrence of CLE. Clinical data and results were ana-

lyzed retrospectively. All patients pre- and postoperatively re-
ceived therapy with Albendazole [3,4].

Operation technique. PAIR was performed under endotra-
cheal anesthesia (due to possible allergic reactions during the
surgery). The method consisted of puncturing the contents of
the cyst cavity under ultrasound guidance with the help of 20
cm Shiba needle. The puncture should be performed through
a healthy liver parenchyma surrounding the cyst, if it was
possible, we used the correct intercostal approach to mini-
mize fluid leakage into the abdominal cavity. After puncture,
the cyst content was checked for presence of biliary fistula
by injection of a contrast agent under X-ray control. If there
was no biliary fistula, more than 30-50% of the cyst cavity
contents were evacuated and 30% hypertonic solution was
injected with 10-minute exposition. Next step was injection
0f 96% ethyl alcohol with 10 minutes’ exposition and further
aspiration (Fig. 2) [3-4].

We used also modified Mo-cat method, which was similar to
PAIR technology. In this method, firstly, we removed cyst con-
tents, including both the liquid part and daughter scolexes. After
puncture with a needle, a contrast was injected into the cavity.

Gharbi ; .
1981 WHO classification (cyst types)
7 I Univesicular anechoic cystic lesion
Ype .
' with double line sign (CE1) E
o
. Multiseptated, “rosette-like™/ =
I\'p.' 1 - - .
: honeycomb™ cyst (CE2)
Cyst with detached membranes
“water-lilly-sign”™ (CE3a) [
Type 11 =
Cyst with daughter vesicles 2
in solid matrix (CE3b)
Cyst with heterogenous content
Type IV {hypoechoic/hyperechoic). ”
. - P -
Mo daughter vesicles (CE4) 2
=2
Type V CE4 plus calcified wall (CES) -

Aspiration
Fig. 2. PAIR precedure

Puncture
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Reaspiration

Injection
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Table 1. Preoperative characteristics of the patients

(N=33)
mean (min-max)
Age 39,6 (15-71)
Sex (m/f) (19/14)
Serological test 4/33
Number of cyst 1.21 (1-4)
Size(cm) 7,8 (2,5-10,3)
Right lobe 25 (75,7 %)
Left lobe 8(24,2 %)
Stage CLE
CEl 21(63,3%)
CE2 9(27 %)
CE3 39 %)

Table 2. Operative and postoperative characteristics of the patients

(N=33)
Operation time(min) 41 (30-70)
Blood loss(ml) (4]
Complications 4 (12%)
Anaphylactic shock 3(9%)
Biliary fistula 1(3%)
P/o hospital stay 4,8 (2-16)

Conductor was inserted under X-ray control for mechanical
destruction of the daughter cysts. Then the cyst contents were
dilated under X-ray control and a 14 Fr drainage tube was placed
along the guiding string and placed into the cyst cavity. The next
step includes injection and aspiration of 0.9% NaCl. This action
could be performed many times until the entire contents of the cyst
are completely removed. If complete evacuation of the cavity was
not achieved on the first day, additional sessions were performed on
subsequent days using an existing catheter. Sclerosis of the cavity
was performed with a 95% ethanol solution [3-4].

If there was a biliary fistula, a drainage tube was left into the
cyst cavity. Hypertonic solution and alcohol should not be used
due to this can lead to secondary sclerosing cholangitis. If daily
bile was discharged more than 200 ml, the patient underwent
endoscopic papillotomy to reduce pressure in the bile ducts and
to achieve rapid closure of the fistula between the biliary trees
and the cavity [1,4].

Results and discussion. The results of preoperative charac-
teristics of patients are shown in Table 1. Overall, 33 hydatid
cysts were detected and 21 (63,3%) of them were in stage CE 1,
9 (27%) cysts in stage CE2, CE3 was detected in 3 (9%) cases.
Mean size of cysts was 7,3 cm. In 25 (75,7%) cases cysts were
located in the right lobe, 8 (24,2%) cysts were located in the
left lobe.

The results of operational and postoperative characteristics
are shown in table 2. The mean duration of surgery was 41 (30-
70) min. Hospital stay times were ranged from 2 and 16 days
(mean 4,8 days) in all patients. The conversion to laparotomy
during the procedure was not necessary. All patients had positive
dynamics in follow-up period. US examination in 3rd and 6th
onths after surgery revealed transition CE1, CE2 and CE3 stages
cysts to CE4 and CES stages.

12

Operation was finished in 3 cases due to developing anaphy-
lactic shock during operation. There was no fatal outcome in any
cases. One patient developed bilio-cystic communication, re-
solved spontaneously without additional treatment. Despite
there were reports about abdominal pain, fever after PAIR, these
complications were not observed in any of our patients.

In comparison with other techniques, percutaneous inter-
vention is more versatile and very prospective. It also causes
numerous discussions, and sometimes outright reproaches of
the impossibility of performing echinococcectomy with drain-
ages[5-6].The use of minimally invasive technologies can also
increase the efficiency of treatment in the most severe category
of patients with combined lungs, liver, spleen, heart, brain echi-
nococcosis [5-6]. An integrated approach by using minimally in-
vasive operations in this group of patients is even more justified,
since in most cases it is possible to avoid combined operations
associated with high invasiveness of interventions.

Recently, drug treatment and percutaneous drainage are
gradually replacing traditional surgery. The advantages of PAIR
are: cost-effectiveness, a short period of hospitalization, greater
comfort for the patient, easily repeated procedure [1].

Complications such as bleeding, infection, recurrence and
biliary fistula have a large frequency after surgical treatment of
liver echinococcosis. Complication rate depends on location of
cysts near large bile ducts and vascular structures. The incidence
of complications and recurrence after PAIR is lower than sur-
gery [9]. In our study, there was 3 (9%) complication in 33 cases
in the form of anaphylactic shock during injection of hypertonic
solution.

Despite the improvement of intervention methods, following
the ablasticity rules during operations, the introduction of vari-
ous chemical and physical methods for influencing the parasite,
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the recurrence rate of CLE remains high and reaches 12-33%
[6-8]. In the literature, mortality rates associated with surgical
intervention were 0—-6.3%, and the complication rate was from
12.5 to 80% [7-9]. Smego et al reported a meta-analysis of CLE
surgical treatment where complication rate was 25% and 33%,
and mortality rate was 0.7%, recurrence was 2.2-25%. [7-10].
Akhan et al reported long-term results of PAIR in the CLE treat-
ment. PAIR was effective and safe method in some cases. These
studies have shown that PAIR has been used successfully to treat
type I-IIT of CLE [1].It should be emphasized that, performing
percutaneous puncture by inexperienced surgeon and without
special equipment is dangerous and can lead to serious intra- and
postoperative complications, up to death during the manipula-
tion. The safety of PAIR has been proven with careful performed
manipulation by following safety techniques after verification of
the diagnosis and staging the cyst according to WHO classifica-
tion (2003) with ultrasound images of CLE [9].

Conclusion. The use of minimally invasive PAIR interven-
tion followed by Albendazole therapy has a positive effect on
reducing the patient’s hospital stay. The use of minimally in-
vasive technologies can increase the efficiency of treatment in
the most severe category of patients with combined lungs and
liver echinococcosis. Since this technique allows in most cases
to avoid combined operations associated with high invasiveness
of interventions.
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SUMMARY

RECENT TREATMENT RESULTS OF LIVER ECHINO-
COCCOSIS BY PAIR METHOD (PUNCTURE, ASPIRA-
TION, INJECTION, REASPIRATION)

2Kaniyev Sh., 'Baimakhanov Zh., "*Doskhanov M.,
’Kausova G., 'Baimakhanov B.

ISyzganov'’s National Scientific Center of Surgery, Department
of HPB Surgery and Liver Transplantation; *’Kazakhstan'’s Med-
ical University “KSPH”, Almaty Kazakhstan

The development of new technologies in medicine lead to
creating an optimal treatment methods of cystic liver echinococ-
cosis, based on minimally invasive technologies, such as per-
cutaneous puncture-aspiration echinococcectomy (PAIR) under
ultrasound (US) guidance. Aim of this study is to analyze and
evaluate the efficiency of PAIR treatment.

The study material included a retrospective analysis of 33 pa-
tients who underwent PAIR from December 2017 to December
2019. Of them, 25 (75%) patients with primary CLE, 8 (24%)
patients with recurrent cystic liver echinococcosis. Cystic liver
echinococcosis was staged according to WHO classification by
US images. All patients pre- and postoperatively received ther-
apy with Albendazole.

The mean duration of surgery was 41 (30-70) min. Hospital
stay times were ranged from 2 and 16 days (mean 4,8 days) in all
patients. The conversion to laparotomy during the procedure was
not necessary. Operation was finished in 3 cases due to developing
anaphylactic shock during operation. There was no fatal outcome in
any cases. One patient developed bilio-cystic communication, re-
solved spontaneously without additional treatment.

The use of minimally invasive PAIR intervention followed by
Albendazole therapy has a positive effect on reducing the pa-
tient’s hospital stay.

Keywords: Cystic liver echinococcosis, PAIR, Albendazole
treatment.

PE3IOME

BJIAKAWIIUE PE3YJABTATHI JIEYUEHUSA SXHUHO-
KOKKO3A NNEYEHU C UCIOJBb30BAHUEM YPEC-
KOXHOM IYHKHUOHHO-ACIIAPALIMOHHOM XH-
HOKOKK3KTOMHHN

12Kanues III.A., 'Baiimaxanos K.B., *locxanos M.O.,
’Kaycosa I'.K., 'BaiimaxanoB b.B.

'40 «Hayuonanvnoii nayunviil yenmp xupypeuu um. A.H. Coi3-
eanosay, omoenenue 2enamonanKpeamoouIuapHoll Xupypauu
u mpancnianmayuu nevenu,; *Kasaxcmanckuil meOuyuncKuil
yHueepcumem «Bvicwiasn wkona odbwecmseennozo 30pasooxpa-
Henusy; Armamol, Pecnyonuxa Kazaxcman

TpaauIMOHHBIM METOJOM JICYCHHS SXHHOKOKKO3a MEYCHH
SBIIACTCS XUPYPTUIECKUH METOJI, OHAKO C Pa3BUTHEM HOBBIX
TEXHOJIOTUH MOSBHUIACH ONTUMAJbHAs albTePHATHBA JICUCHHUIO
SXMHOKOKK03a, OCHOBAHHAsI HA MAJIOMHBA3UBHBIX TEXHOIOTHAX
- UPECKOXHAs ITyHKI[MOHHO-AaCIUPAIIMOHHAS 3XMHOKOKKIKTO-
Mmust PAIR non ynbTpa3ByKOBBIM HaBEAECHUEM.

Llenpio nccaenoBaHys SABHINCH aHAIN3 U OIEHKA (P dexTnB-
HocTH Nedenus metogom PAIR.
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MarepuasioM a1 JaHHOTO MCCIIEIOBAHUS IOCIY)XWI pe-
TPOCHEKTUBHBIN aHanu3 33 mauueHrtos, nepeneciux PAIR ¢
nekabpst 2017 . o nexabppb 2019 r. [lepBuUHBI 3XMHOKOKKO3
neyenu (OI1) BoisBieH y 25 (75%) OONIBbHBIX, PELUAUBHBIHN - Y
8 (24%) OonbHbIX. CTagUpOBaHUE SXUHOKOKKO3a IIEYEHH IPO-
BOJWJIOCh Ha OCHOBaHMM pe3yibratoB Y3U, comiacHo kiac-
cudukanun BO3 or 2003 . ¥V Bcex ManueHTOB J0- U HOCIe-
OlepalroHHasl POTHBOTCIbMHUHTHAS Tepamus IpernapaToM
anb0eH1a3011 Obl1a 0043aTeIbHOM.

CpenHsisi IPOJIOIKUTEIBHOCTD ONEPALMU MPU BBIMOIHEHUH

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

PAIR cocraBuna 41 (30-70) mun. CpenHsisi JUIMTEIBHOCTD Tpe-
ObIBaHUS NaIMEeHTOB B cTaioHape nocie PAIR cocrasuna 4,8
(2-16) nueii. Ilepexon Ha JamapoTOMHIO BO BpeMs MPOLEIY-
pbl He Habmropancs. AHaQUIAKTHYECKUI MIOK MpOoU30IIe B 3
cityyasix, 0e3 JieTanbHOro ucxona. JKemdgencreueHue OTMEUEHO
y OIHOTO MaIMeHTa, KOTOPOE 3aKPbUIOCh CaMOCTOSTEIBHO 0e3
JOITIOJIHUTCIIBHBIX MaHMHyJ'[ﬂLIHﬁ.

Buenpenue manounsasuBHbIX BMemiatenbcTB PAIR ¢ nocie-
JIyIOILeH KOHCEPBATUBHOM Tepanuei MojJ0KHUTEIbHO BIUICT HA
COKpalleHue NpeObIBAaHUS MMALMEHTa B CTAI[MOHAPE.

Agboydy

®g0denols gJobmgmgmbol 3sbgsgaomo 396J3og®-sldodMsEogaro
9J0b6m3m39dH™B00l 2o8mygbgdom d3u@bsgmdol gobarmglo dgwgagdo
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AHAJIN3 ®YHKIIMOHAJIBHBIX PE3VYJIBTATOB IIPUMEHEHMUS L-PRP
Y HAIMEHTOB C HOBPEXKXKJIEHUAMUN MEHUCKA KOJIEHHOI'O CYCTABA

'"Bonpapes I.T., 'Tomoxk E.JL., 'lapoBckuii A.C., 'Caynenxo K.A., Taiinaii E.C.

!Hayuno-npaxkmuqeckuil yenmp mraneeoil u kiemounot mepanuu I'Y « Ancmumym mpasmamonocuu
u opmoneouu HAMH Vkpaunwory, >Hayuonanvnolii meouyunckuil ynueepcumem um. A.A. Bocomonoya, Kues, Yxpauna

Bompochl jedeHHs1 MOBPEXJICHUH MEHHCKOB IPEICTAaBIIs-
I0TCSI COMAJIBHO 3HAYMMBIMHU HE TOJILKO BBUJY 3HAUUTEIILHOM
pacnpoCTPaHEHHOCTH TaTOJIOTHH, HO M BEPOSTHOCTH pa3BH-
THsI BTOpHYHOTO ToHapTpo3a [1,2]. ITpu n3ydennu G6onee 7000
ncropuii 0oe3Hel MaIeHTOB ¢ TpaBMaMHU KOJICHHOTO CycTaBa
0oOHapy»XKeHO, YTO TPABMATHIECKHE Pa3phIBEI MEHHCKOB 3aHIMa-
10T BTOPOE MECTO IT0CIe TIOBPEXKICHUH TIepeiHel kpecTooopas-
Ho#t cBs3kn (IIKC) m cocTaBisiloT Uil BHYTPEHHEr0 MEHHCKA
- 10,8%, st Hapy>KHOTO MEHHCKA - 3,7% BCeX TpaBMaTUYECKUX
MOBPEKICHUH KOJIEHHOTO cycTaBa [3-5].
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V 41% nanueHTOB ¢ COYETAaHHBIMU pPa3pblBaMU IEpeAHei
KpecTooOpa3Hoil cBs3ku B 30% ciydaeB OKa3bIBacTCs IO-
BpEeXJIEH MeIUalbHbIH MEHUCK, B 21% - marepayibHblii U B 7%
cirydaeB - 06a MeHucka [3]. [ToBpexieHuss MEHHCKOB COMTPOBO-
JKTAIOTCS HEONArONPHUATHBIMA U3MEHCHHSMHU C TOYKH 3PCHUS
(YHKIIHOHAIBHOCTH CYCTaBa, YTO MPUBOJUT K BOSHUKHOBEHHUIO
00J1, HAPYILICHHIO IBU)KECHHUH, HECTaOMIBHOCTHU. Pa3pyiieHne u
OTCYTCTBHE MCHHCKOB (WJIH OOJBIIEH WX YaCTH) CIIOCOOCTBYET
NIPOrPECCUPOBAHNIO JIETeHEPATHBHO-TUCTPOPUIECKHX TpoIec-
COB B paHee HEMOBPEKACHHBIX DIIEMEHTaX CyCTaBa, YTO MPUBO-
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JIUT K OBICTPOMY Pa3BUTHIO Je(hOPMHUPYIOIIETO OCTE0apTPO3a 1
JUINTEIIbHON HEeTPYy0CIIOCOOHOCTH naruenTa [6-8]. B ciyuasx,
KOrja TakTHka jiedyeHus npu paspeiBax [IKC B nenom He BbI-
3bIBAET COMHEHHMH M MMEET YAOBJICTBOPUTEI/IBHBIC PE3YIIbTAThI
JICUCHUS, ITO3BOJIsASI BOCCTAHOBUTH (byHKLIl/IlO KOJICHHOI'O CyCTa-
Ba (KC) no ypoBHs 310pOBOro, COBpeMEHHas TaKTHUKA JCUECHUS
TPaBMAaTHYECKUX IOBPEKACHUI MEHHMCKOB OCTaeTCsl Hpeame-
TOM O’KHUBJICHHOM JUCKyccud [5,6].

Ha CCFO):(HF{U.IHPIP’I JCHb CYHIECTBYIOT Pa3jIMYHbIE MCETOMBI,
YCHOCIIHO IIPUMEHSACMBIC B JICUCHUU HOBpe)K}leHl/lﬁ MCHHCKA,
BKJIIOYAsi KOHCEPBATHUBHOE JICYCHHE M apTPOCKONHNYECKHE BMe-
I1aTeIbCTBa (pe3eKiys, OB, M1acTuka MeHucka) [6-10]. Kon-
cepBaTUBHOE JieueHne 3(QGEKTHBHO JIUIIB [TPU HE3HAYUTEIIBHBIX
HOBPEKACHHUAX MCHUCKOB. Pe3eKiust HCIoIb3yeTcst Kak orepa-
11s1 BBIOOPA, a IIPH CBEXKMX IOBPEXKICHUAX MEHUCKA BCE yalle
UCIIONb3YeTCs Hallo)KeHHe IBa MeHucka [6,11]. Ilnactuka me-
HHUCKa UCIIOJIB3YETCS TOJIBKO IIPU 3HAYUTEIIBHBIX ITOBPEKACHUAX
[8,9]. O6mmias wenb STUX METONOB 3AKJIOUACTCS B COXPAHCHUU
YyacTu MCHHMCKa WJIKM B €ro BOCCTAHOBJICHUUW JIs HOpMaﬂbHOﬁ
(YHKLIUH KOJICHHOTO CyCTaBa.

VuurteiBas CKOPOCTh M TEXHHYECKYIO MPOCTOTY, YIaJCHUE
MEHHCKa (MEHHUCKIKTOMUS) SIBIACTCS OJHOM M3 caMbIX pac-
MPOCTpaHEHHBIX ornepaunid B mupe. CoracHo naHHbIM Ha-
[IHOHAJILHOTO IIeHTpa cTaTUCTUKK 310poBbs (National Center of
Health Statistics), B CILIA exeronHo Bemomnsiercst 450 000 ap-
TPOCKOMUYECKUX MEHUCKIKTOMUNA. OiHaKo, ¢ 1948 1. yke u3Bect-
Hbl HEraTHBHBIC MOCJIEICTBUS IOZOOHOTO PoAa XHUPYPrHUYECKHX
BMentarenbetB - 1. Fairbank omucan cyxenue cycraBHOM 1uenu,
YIUIOIIEHHE MbIlIeNnKa 6expa u GopMUpoBaHUe 0CTEO(HTOB B IO~
CJICOTIEPALIIOHHOM TIEPHOJIC Y MALMEHTOB, KOTOPHIM BBIMOJIHEHA
MEHHCKKTOMHUS ITyTEM apTPOTOMUM KOJIEHHOTO cycTasa [12].

B nocnenyromue roasl HEOQHOKPATHO COOOIIATIOCH O He-
TFaTUBHBIX IIOCJICACTBUAX MCHHCKOKTOMHH HE MCHEC, YEM B
80% cnyuaeB [12,13] BcnencTBue HapyLIEHUS KOHIPYIHT-
HOCTH CYCTaBHBIX MOBEPXHOCTEH, HapyleHus (yHKIUH pac-
NpeaCICHUs U IOIJIOLICHUSI CTPECCOBBLIX OCEBBIX HAIPY30K,
nyOpHKalnK, CTATUYeCKOW M JAWHAMHYECKOH CTabumin3aunnu
KOJICHHOTO CyCTaBa, YTO HEW3MEHHO MNPUBOJUT K Pa3BUTHIO
T.H.(IIOCTMEHHCKIKTOMUYECKOTO CHHIPOMa», KOTOPBIH, I10
CYTH, SABJIACTCA NPEABECTHUKOM I'OHAPTpPO3a.

Starke C. u coasr. [14] o6Hapyxuinu, uto y 60% nanueHToB
HOCJIe MapIUATbHON PE3eKIUH IIPOrPEeCCHPYET AereHepaTHBHO-
JUCTPO(HUYECKUE TTPOLECCHl B KOJIEHHOM cycraBe. MiMeHHO oTa
onepanus 3actabisieT okojio 20% CIIOPTCMEHOB €XKETO/IHO Tpe-
Kpalarh Kapbepy. [OHapTpo3 CHMKAeT KauecTBO >KU3HHU IMall-
SHTOB B CBSI3H C Pa3BUTHEM XPOHHYECKOT0 00JIEBOr0 CHHAPOMA
C HOCJIEYIOIUM IPOrPECCUPYIOIIMM OIPAaHUYCHUEM JIBHIKE-
HHUIA, 4TO, B KOHCYHOM HUTOTE, IPUBOIUT K HCOOXOAUMOCTH IMPO-
BEJICHUSI DH/IOMPOTE3UPOBAHUS KOJIEHHOTO CyCcTaBa y HallHeH-
TOB TIOXKUIIOTO Bo3pacTta [15-17].

Ha ceropnsmHuii 1eHb COBpEMEHHAsE MEIUIIMHCKAs TPAKTH-
Ka npeajiaracT OTka3arbCs OT OEPATUBHBIX METOAOB JICUCHUS U
HO3BOJISIET UCIIONB30BaTh Oojiee 3 PEKTUBHBIC 1 COBPEMEHHBIC
TexHojoruu. Cpeay HUX Hay4HO-IIPAKTHUCCKUI HHTepeC Mpea-
CTaBJIACT IPUMECHEHUE PETCHEPATUBHBIX UHBEKIIUOHHBIX TEXHUK
[18]. B xauecTBe anbTepHAaTUBHOIO METO/1a IPUMEHSIOT BHYTPH-
CYCTaBHbBIC MHBEKIMH ayTOJOTHYHOU OOraTtoil TpoMOOIUTaMu
wiazmoit (PRP). OHa sBisieTcst GMOIOrHYECKUM CTUMYJISITOPOM,
JCUCTBYIOIIMM Ha BCIO LICMIOUKY pereHepanuu onaroaaps Haju-
4yIo B TpoMOouuTax (GakTopoB pocra. TpombouutapHas ayTo-
1a3Ma Tak)ke MOIYJIUPYET U Perynupyet QyHKIHUIO TIEPBUUHBIX
(akTopoB pocTa. B cpaBHUTENBHBIX UCCIICIOBAHUAX B OTHOIIIC-
HUM KyNUPOBAaHUs 00U, yCTPAHEHHsI CUMIITOMOB M BOCCTaHOB-
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nenust QyHKIMU CycTaBa, Teparusi HHbEKIUAME ayTOJOTHUHOM
PRP oxkazasack 6osee 3 heKTHBHOMN, UeM Tepanusi HHbEKIUIMH
ruanyponosoii kuciots! (I'K). Hamnyumne pesynsrars! qoctur-
HYTBI y 60JIee MOJIOJIBIX ¥ AaKTHBHBIX MAIIUEHTOB C MEHEE BbIpa-
JKCHHOM CTEIEeHbIO JereHepaTuBHbIX u3MeHenui [19]. Oxnako
0CTaeTCsl MAJIOU3yYeHHBIM BoIpoc npuMeHenust PRP-tepanun
Y MOJIOZBIX TALIUEHTOB CO CBEKUMHU IMOBPEXKICHUAMYI MEHUCKOB
KOJICHHOTO CyCTaBa. Biusier Jin KoMuecTBO UHBEKIUH, TpUMe-
HSEMBIX 32 KypC MHBEKIMOHHOW Tepamnuu, Ha 3Q(EeKTHBHOCTH
1 QYHKIMOHAIbHOE BOCCTaHOBIeHUE cycTaBa? Ha aToT Bonpoc
HaM IPEJICTOUT OTBETUTH B HALIEM HCCIICAOBAHUY.

Lenb uccnenoBanust - oueHKa 3PGEKTUBHOCTH TPUMEHEHHUS
L-PRP unbexunii mpu noBpexICHUAX MEHUCKOB KOJIEHHOT'O CY-
cTaBa.

Marepuaa u meronbl. Vccnenosanue nposefeHo Ha Oase
Llentpa TkaHeBO# U kieToyHOH Tepanuu I'Y «MHCTUTYT TpaB-
marosioruu u oproneaun HAMH VYkpauner» B Teuenue 2017-
2020 rr. TlomHbpIA Kypc Teparnuu C MOMOIIBIO PEreHepaTHBHBIX
WUHBEKIIMOHHBIX TEXHUK Mpouuiy 120 naiueHToB, KOTopble pas/e-
JieHs! Ha 2 rpynnsl: | rpynma (n=58) - Kypc JiedeHust cocTosu1 u3
3 mpouexyp BHYTPUCYCTaBHBIX MHBEKIMI ayTonoruyHoi PRP; 11
rpymna (n=62) — Kypc JIe4eHust COCTOsT U3 4-6 UHBEKLHUI.

O1eHKy pe3ysIbTaToB JICUCHUS IIPOBOIMIIN HA OCHOBAaHUHU IO-
JIy4eHHBIX JIaHHBIX aHKETHPOBaHHs BusyanbHo-aHai10roBdoii
mkajoi (BAII), mxaner Oxford Knee Score (OKS) u anke-
tupoBanusi WOMAC. OrnieHka COCTOSIHUS TTALIUEHTOB OCYILECT-
BJISJIaCh HA MOMEHT oOparueHus, cinycts 3, 12 mec. u 2 roga
HoCIIe TIPOXOXKISHHSI Kypca KiieTouHou Tepanuu. [IpoBonuiocsk
taxke MPT uccnenoBaHne KOJICGHHOTO cycTaBa JI0 JICUCHUS U
CIyCT4 2 rojia nocie NOoCIeaAHeil BHyTPUCYCTaBHON HHBEKIIMH.

V¥ 29 (50%) naunenrtos B I rpymnie BbIABICHBI IOBPEKICHUS
3agHero pora meauansHoro Menucka KC, y 19 (32,7%) nanuen-
TOB - MIOBPEKICHUS Tesla MeauaibHoro mernucka u'y 10 (17,3%)
IALMEHTOB - IOBPEXICHUS Tela U 3aJHEro pora MeIuaabHOIo
menucka. Bo II rpynmne y 33 (53,2%) nanueHToOB MOATBEpXKIe-
HBI IOBPEXICHU 3aJHEr0 pora MeauainbHoro Menucka KC, y 21
(33,9%) nanuenTa - MOBPEKACHUS TeJIa MEAMAIBLHOIO MEHUCKA
1y 8 (12,9%) nauueHToB - HOBpEXACHHS TeJIa U 3aHETr0 pora
MeJIMaabHOTrO MeHucKa (Tadmuua 1).

Cpenn Bcex o0cnenoBaHHbIX 110 JaHHbIM MPT y 75 manunen-
TOB THArHOCTHPOBAHbI TIOBPEXKICHUS MEHUCKA 2 CT. 1o Stoller,
y 35 manueHToB - 4acTU4HbIA pa3pbiB 3 cT. o Stoller n y 10
MAI[MEHTOB - OJIHBIIA Pa3pbIB, IPH ITOM OTMEUAJICst OJIOK KOJICH-
HOTO cycTaBa npH pasrubannu. Cpenn 00Cie10BaHHbIX MAIMCH-
toB I u II rpymniiel Bce 0TKa3anuCh OT ONEPATUBHOIO JICUCHUSL.

Jleuenue BIOUaIo B cebst BHYTPUCYCTaBHOE BBEICHHUE I1J1a3-
MBI, 00OTaIeHHOH (hakTOpaMH pocTa ¢ BHICOKOH KOHIIEHTpALH-
eii He MeHee | MIIH/MJI M BBICOKMM KOJIMYECTBOM JIEHKOLIMTOB
(L-PRP/L-PCP) B coueTaHuu ¢ HU3KOMOJICKYIJISIPHOI THaypo-
HOBOIl KHMCJIOTOM, KOTOpasi MCIOJIb30Bajach B KadecTBe cKad-
¢donna (Hocutenst). IHTEpBasl MeXy HHBEKLIUSIMU COCTABHII 2
Henenu. 3a 10 1Hei 1o Hayasa npoueayp U B TeUEHHUE BCETO Iie-
pHo/Ia JiedeH st ObUIO PEKOMEHI0BaHO BO3AEPIKATHCS OT MpHeMa
IPOTHBOBOCTIAIIUTEIBHBIX U 00€300JIMBAIOIINX Mpenaparos. B
IIEPHOJ JICUCHHUs] BCEM TalMEeHTaM PEKOMEHJIOBAaHO COOIIOJe-
HHE OTPaHUYCHUH (U3NYECKON aKTHMBHOCTHU: CIyCK/TIOABEM IO
JICCTHULIE; MOJHATHE TXKECTEH; nepepasrudaHue B KOJICHHBIX
cycTaBax; yOOKHe NpUCEaaHusl.

Pe3ynbTarsl U 00cyxkaeHune. Pe3ynsraTbl OLEHKH KauecTBa
Ku3HH U pyHKoHansHoro cocrosHus mo WOMAC. Toka3a-
Tes QyHKIMOHAIBHOTO COCTOSTHHS KOJICHHOT'O CYCTaBa I10 IIKa-
1e WOMAC B o0eux rpynmax A0 Je4eHus J0CTOBEPHO HE pa3-
JIMYAINCh: 001ui uHaeke (6amn) B I rpymme cocrasmt 72,5+5,6
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6asoB, Bo I rpymnme - 74,3+4,4 6anna. [Tocine npoBeeHUst HHB-
€KIIMOHHOH Tepanuu MpH IOBTOPHOM O0CIEOBAHUY CITyCTs 3
Mec. Y BCEX MallMeHTOB OTMEUaOCh 3HAUYUTENBHOE YTyuIlleHne
no nokazareato WOMAC: B | rpynme - 27,243,6 6amios, Bo 11
rpyme - 27,7+4,1 6annos, 10CTOBEPHBIX PA3INUUi B pe3ynbTa-
Tax MeXJIy rpynnamu He BelABieHo (p>0,05). Onnako, crmycTs
12 mecsiues B | rpynme, nonyuusiieit 3 HHbEKIIMH, OTMEUAIOCh
yXyJueHne QyHKIMOHAIBHBIX BO3MOXKHOCTEH U 1osiBIeHHE 00-
JIeBBIX OLIyIIeHHH - 42,6+3,3 G6amna; y nanuentos I rpymnisl,
HPOLIEAIINX Kypc U3 4-6 MHbEKUUH, yXyueHuii He Habmoa-
JIOCh, T.€. COXPAHWJIACh TOJIOKHUTENIbHAs TUHAMUKa - 26,5+4,3
6ata. Ha MOMEHT MOCIIEIHET0 CKPUHUHTA CIYCTS 2 TO/Ia MOKa-
3arenu GyHKUHOHANBHOTO coctostHus o WOMAC B rpymmax
JOCTOBEpHO oTiuyainuck: B I rpymme - 53,6+4,2 6asos), Bo 11
rpymre - 28,9+3,6 6amos, (p<0,05), Tadnumna 2.

[Ipu neranbHOM aHAM3E MOJOXKHUTENIbHAS AUHAMHUKA B 00e-
UX IpyIax HaOIIoanach Ha MPOTSHKEHUU 3 MEC., B YACTHOCTH:
THOKa3arelb aKTUBHOCTH M MoOwibHOCTH o WOMAC cmy-
cts 3 mec. B | rpynne ynyummics Ha 60,3% (20,5+4,4), Bo 11
rpynne - Ha 58,3% (22,1+4,6); noka3aresib 00NH yayqIIHICS B

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

I rpynme - Ha 54,1% (1,7+0,5) Bo II Ha 62,8% (1,3+0,6 6ayna).
Cnycts 1 roa B I rpymniie nanyeHToB, notyyaBmux 3 HHbEKINH,
JAWHaAMHUKa CcTajla yXyAIIaTbCs, U IPU KOHEYHOM OGCJ’[GHOBaHPIl/I
CHycTsd 2 roja HaOIIOAATIOCh YXYIAIIEHHE 1O WHAEKCY PUTHI-
HoctH (8,1+0,6), mokazaremnto MOABMKHOCTHU cycTasa (3,9+0,4)
U MoOmnbHOCTH (37,543,3), XOTSI KOHEUHbIE PEe3yJIbTaThl ObLIM
JydIlle TAKOBBIX MEPBHUYHOTO HAOIIONESHUS 10 MPOLEIYP UHB-
exinonHoi tepamuu. Bo Il rpynne, npomenmei kype n3 4-6
HH'beKLIPIFI, TMOJIOKUTEJIbHA TUHAMUKA COXpPaHsJIaCh Ha IPOTA-
JKEHHUH BCETO Mepuoia HaOIOIeHNA: IOKa3aTeIb PUTHIHOCTH -
3,6+0,5, mokasaresib MOOMIBHOCTH - 22,3+ 3,2 Gaina. Pa3nuia
pEe3yJIbTaTOB MEXAY TPyNIamMu Ha MOMEHT IMOCJIEIHEro CKpH-
HHHTa ObUIa JOCcTOBEpHOI (p<0,05).

OleHKa pe3yJIbTaToB JieueHnst 00 U PyHKLMH KOJIEHHOTO Cy-
craBa o Oxford Knee Score (OKS). Mcnons3yst B vcciaenoBaHum
OKS MbI NpHIIIH K BBIBOY, YTO y TALMEHTOB 00EHX IPYII Ha-
Onronanich (yHKIMOHAIBHBIE HApYIICHUs CpeHeil CTEereHH Ts-
skectr: B I rpymme - 31,843,2 6anta) u Bo Il rpymme - 34,2+3,1 Gan-
J1a, TOCTOBEPHBIX Pa3INUMil MEXK Ty MOKa3aTeIIMU 00eUX TPYTIT Ha
3Tare NepBUYHOrO HaOMroIeHusI He BhIsiBIeHO (p>0,05).

Tabnuya 1. Cpasnumenshas Xapakmepucmuka nayueHmos, npoueouitx Kypc mepanuu
NnoCpPeoCcmeom peceHepamueHblX UHbeKYUOHHbIX mexHuk (n=120)

IMapameTpsl XapaKTepucTUKH I rpynna (n=58) II rpynna (n=62)
Bospact Jler 39+7.3 37+8,1
Myx. 30 (51,7 29 (46,8
Hon [n (%)] y (51,7) (46,8)
Ken. 28 (48,3) 33 (53.2)
Cpoku HabJFOICHUS Mec. 24+0,5 24+0,7
3amHuii por MeHaTbHOTO MEHUCKA 29 (50) 33(53,2)
Jlokanuzanus
HospescteHHii [n (%)] Teno MenuaIbHOTO MEHUCKA 19 (32,7) 21(33,9)
Teo 1 3aHUI POr METUAILHOTO MEHUCKA 10 (17,3) 8(12,9)
Knaccndukarms 2 cr. o Stoller 39(67,2) 36 (58,1)
MTOBPEIKICHUI MECHHCKA 3 c1. o Stoller 15 (25,9) 20(32,3)
1o Stoller TToHbiii pa3phis 4(6,9) 6 (9,6)
Tabnuya 2. JJunamuxa KIuHUYECKUX nokasamenetl Ha dmanax HabiooeHull
no unoexcy WOMAC 6 I epynne (n=58) u Il epynne (n=62), (M=+oc)
Ilepuon Hadonenust
WOMAC Jo neyenus Cnycrs 3 mec. Cnycrs 12 mec. Cnycrs 2 roga
Irp. II rp. I rp. II rp. Irp. II rp. Irp. II rp.
O0mmii uagexc (6ar) 72,5456 | 74,3+4,4 | 27243,6 27,7+4,1 42,6+£3,3 | 26,544,3 | 53,644,2 | 28,9£3,6
t-kpuTepuii p>0,05 p>0,05 p<0,05 p<0,05
Ouenka 6oy 3,7+0,4 3,5+£0,5 1,7£0,5 1,3£0,6 2,1£0,9 1,340,6 3,9+0,8 1,4+0,7
t-kpuTepui p>0,05 p>0,05 p<0,05 p<0,05
Ouemia HOABIANOCTH | 51, 03 |53.04( 12604 | 13404 | 37403 | 14205 | 39404 | 1.5+0.5
cycTaBa
t-kpuTepuii p>0,05 p>0,05 p<0,05 p<0,05
Nuaexe puruaHocTa 12,4+ 0,6 1(2)’3i 3,6+0,5 3,4+ 0,6 49+04 | 3,204 8,1+ 06 3,6+0,5
t-KpuTepui p>0,05 p>0,05 p<0,05 p<0,05
Ouetiica aKTHBROCTH W | 5y 5, 35 | 53151 o054 | 22,1246 | 319239 | 203 | 375033 | 2234302
MOOMJIbHOCTH 4.1 43
t-KpuTepui p>0,05 p>0,05 p<0,05 p<0,05

npumeyanue: 0ocmogeprocmuv paznuyutl npu p<0,05
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[Mocnie mpoxoXkaeHus Kypca HHBEKIIMOHHOW Teparnuu B o0e-
UX TpyImax HabIrofaiack MONOKUATEIbHAS JUHAMUKA, KOTOpast
COXpaHsIach 10 Meprojia MOBTOPHOrO HAOIOACHHs CIycTs 12
mec. [Ipu noBropHOM 006ciI€0BaHUN CIYCTS 2 IO/l BBIABICHO,
uto B | rpymnme 1 kauecTBO KM3HU NALUEHTOB YXYIIINIOCH, TIPH
sToM Bo II rpymme ¢pyHKIHOHATEHBIE BO3MOXKHOCTH HALIEHTOB
ObuH BhIIIE (pUC. 1).

285

[0 MedeHud

uepes 3 mec.

uepez 12 mec.

uepes 24 mec.

B pymma Mol EITpyrma Ne2

Puc. 1. Oyenra pe3ynomamos neuenusi N0 QyHKYUOHATLHOMY
noxazamento OKS 6 I epynne (n=58) u Il epynne (n=62) na pas-
JUYHBIX IManax o6c1e0osanus

OrieHKa pe3ynbTaToB JieueHus 0osieBoro cuuapoma mo BAIILL
OueHuBast pe3ynabrarsl aHkeTHpoBaHus 1o BAII npu nosrop-
HOM HaOJIOJICHUH CIyCTs 3 MeC. IOJIOKUTEIbHAsI THHAMUKA BbI-
SBJICHA CPEAU MalMeHToB obeux rpynm: B I rpynme - ¢ 5,8+1,2
6aoB 1o 2,14+0,6 6ayuto u Il rpynme - ¢ 5,2+1,4 6amioB 10
1,940,7 6amnos, (p>0,05), puc. 2.

Onnako criyetst 12 mec. B [ rpymimie HaGmonanock yBemueHue
cpennero nokasarenss BAI mo 3,340,7 6amioB, oTpunareib-
Hasl IMHAMUKa HaOJII01aJ1ach U IPH MTOCIIEAYOIIEeM HAaOIIOICHUH
ciycTs 2 rofa - nokasareiss 1o BAII ysennuwics no 4,2+0,6
6aoB. Bo Il rpymnie nonoxuTenbHas AMHAMHUKA COXPaHsIIAch
Ha MPOTSDKEHUH BCEro Hepuoja HabroaeHus - ciycts 12 mec.,
1,24+0,5 6amnos, p<0,05.

Bamn

33

uepes 24 Mec.

[0 Ne4YeHHR

uepes 3 Mec. uepes 12 mec.

alpyma Nel @pymma Ne2

Puc. 2. Jqunamuxa unmencusHocmu 601€6020 CUHOpPOMA no
BAIIl' y nayuenmosg I epynnot (n=58) u Il epynnot Ne2 (n=62) na
PA3NUYHBIX DMANax 06ci1ed08anus

Ha MPT cHumkax criycts 6 MecsIeB I0cCJIe JEUCHUs y BCeX
MAIMEHTOB OTMEYaJIOCh YACTHUYHOE 3a)KMBJICHHE TOBPEKIICH-
HBIX MEHHCKOB.

BoiBoabl. Vcnonb3oBanue L-PRP-tepanuu B coderanuu c
HU3KOMOJICKYJISIPHOM THAJTypOHOBOM KHCIOTOW Y TMalMEeHTOB
C TOBPEXKICHUAMH MEHHMCKOB KOJICHHOTO CyCTaBa SIBIISIETCS
3G (GEKTUBHBIM METOJOM JICUCHHS PAa3JIMYHBIX TOBPEKICHUN
MEHHCKOB, yiy4liasi (yHKIHOHAJIbHOE COCTOSHHE CyCcTaBa W
KaueCTBO JKM3HM TMalUCeHTOB. [0 HAIIMM HAOIIOACHUSIM KypC
nedenus u3 4-6 nabekuuit ayronornynoit L-PRP obnanaer ky-
MYJSITUBHBIM 3()(EKTOM U YIydIIaeT KauyeCcTBO )KU3HH HallHeH-
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TOB C TpaBMaTHYeCKUMHU NoBpexxeaHusiMu Mennckos KC Ha 6o-
Jiee TIPOJIOJKUTEIIBHOM CPOK (110 2 JIET) B CPAaBHEHHIO C KYPCOM
u3 3 unbekuuii (no 1 roxa).

JanpHeliee U3ydeHue MpakTHIeCKOro NpUMeHeH s OHoJIo-
THYECKOU TEparru B OPTOIICANU U TPABMATOJIOTUH IIPU TpaBMa-
TUYECKUX TIOBPEXKICHUAX CTPYKTYP KOJICHHOTO CyCTaBa OCTaeT-
Csl aKTyaJIbHBbIM.
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SUMMARY

FUNCTIONAL RESULTS® ANALYSIS OF L-PRP APPLI-
CATION FOR PATIENTS WITH MENISCUS INJURIES
OF THE KNEE JOINT

"Bondariev G., 'Holiuk Y., 'Darovskyi O., 'Saulenko K.,
Haidai O.

IScientific and practical center for tissue and cell therapy SI «In-
stitute of Traumatology and Orthopedics the National Academy
of Medical Sciences of Ukrainey», Kiev; 2Bogomolets National
medical university, Ukraine

Today, modern medical practice proposes to abandon surgi-
cal methods for treating meniscus injuries and allows the use of
more effective and modern technologies, including regenerative
injection techniques.

The aim of the study was to evaluate the effectiveness of L-
PRP injections in the knee meniscus injury.

The study was conducted on the basis of the Center for tissue
and cell therapy of the State Institution «ITO NAMS of Ukraine»
during 2017-2020. The study involved 120 patients who were
divided into 2 groups: for group 1 (n=58), the course of treat-
ment consisted of 3 intra-articular injections of autologous PRP;
for group 2 (n=62) - the course of treatment was 4-6 injections.
The functional state of the patients was assessed based on the
VAS, WOMAC, and the Oxford Knee Score (OKS) scale at the
time of the visit, after 3 months, 12 months. and 2 years after
completion of the course of injection therapy.

After using regenerative injections, after 3 months there was
an improvement on the WOMAC questionnaire in both groups.
However, upon examination after 2 years, a positive result re-
mained only in group 2 ((28,943,6 points)), in group 1, negative
dynamics was observed (53,6+4,2 points), despite the fact that
the result after 2 years was still better than before the injection
therapy. According to the results of the VAS survey, the patients
showed positive dynamics, which persisted up to 12 months.
However, in groupl after 12 months. an increase in pain syn-
drome was observed (up to 3,3+0,7 points), which persisted
throughout the observation period (4,2+0,6 points). In group 2,
positive dynamics persisted throughout the observation period
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(after 2 years, 1,5+0,5 points). A similar trend was observed us-
ing the Oxford knee score at all stages of observation.

According to our observations, a course of treatment of 4-6
injections of autologous L-PRP has a cumulative effect and im-
proves the quality of life of patients with traumatic injuries of
the meniscus of the knee joint for a longer period (up to 2 years)
compared to a course of 3 injections (up to 1 year).

Keywords: meniscus injury, regenerative injection tech-
niques, knee joint.

PE3IOME

AHAJIN3 ®YHKIIUOHAJIBHbBIX PE3YJIBTATOB IIPU-
MEHEHUS L-PRP Y TIAHUEHTOB C IIOBPEK/IEHU-
SAMU MEHUCKA KOJIEHHOT'O CYCTABA

'Bounapes I.I., 'Tomok E.JI., 'lapoBckuii A.C.,
ICayaenxo K.A., 'Taiinaii E.C.

!Hayuno-npakmuqeckuil yenmp mraneeol u KiemouHot mepa-
nuu I'Y «Uncmumym mpasmamonocuu u opmoneouu HAMH
Vkpaunory; *Hayuonanbnviii. MEOUYUHCKULL YHUBEPCUMEM UM.
A.A. Boeomonvya, Kues, Yxpauna

Ha ceropssimauii 1eHb COBpEMEHHAs MEIUIIUHCKAs TPAKTH-
Ka IpelularaeT 0TKa3aTbCs OT ONEPAaTUBHBIX METOIOB JICUCHUS
MOBPEKACHUH MEHHCKOB U MCIOJIB30BaTh Oojee 2(pdhexTuBHbIC
U COBPEMEHHbIE TEXHOJOIUH, CPEId KOTOPBIX PEereHepaTuBHbIC
MHBEKIMOHHBIC TEXHUKH.

Lens uccienoBanust - oueHKa dPHEKTUBHOCTH PUMEHEHHS
L-PRP unbexuuii mpu noBpexJeHUAX MEHUCKOB KOJIEHHOTI'O Cy-
CTaBa.

HUccnenoBanue nposeneHo Ha 6ase LlenTpa TkaHeBO# U Kite-
ToyHOW Tepanuu I'Y «HCTUTYT TpaBMaTOIOrMU M OPTONEAUN
HAMH VYxpaunbi» B Teuenue 2017-2020 rr. B uccienoBanuu
npuHsUH ydactue 120 naiueHToB, KOTOpbIe pa3ie/ieHbl Ha 2 IpyTl-
nbl: | rpymma (n=58) - kypc JiedeHus - 3 npouexypsl BHYTpUCY-
CTaBHBIX UHBEKLMI ayTonoruyHoil PRP; Il rpynma (n=62) — xypc
nedeHust - 4-6 uabekimi. OleHKa (yHKIIMOHATBHOTO COCTOSTHUS
IIALIEHTOB IPOBEJCHa HA OCHOBAHMM AHKETHUPOBaHMA Bu3syasb-
Hoii-ananorooil mmkaiel (BAIL), WOMAC u mkaner Oxford
Knee Score (OKS) na MmomeHT obparuenwsi, crycrs 3, 12 mec. u 2
roja MocJje 3aBeplLIeHus Kypca HHbEKLIMOHHOHN Teparuu.

[ocne npumeHeHns pereHepaTUBHBIX MHBEKLIUH CITycTs 3 Mec.
HalIroanock ynyumiexue 1o onpocHuky WOMAC B obenx rpym-
nax. OnHako Mpyu 00CIIeI0BaHNM CITYCTs 2 Tofia MOJNOKHTEIbHBIN
Ppe3ynbTaT COXpaHuIcs ToibKo Bo Il rpyme - 28,9+ 3,6 6ayuios, B I
rpymnie Ha0Jroanach OTpyLaTenbHas IMHaMuKa - 53,6+4,2 6ania,
HECMOTPsI Ha TO, YTO Pe3yJIbTar CIycTs 2 rojia ObUT JIydIlie, YeM J10
UHbeKIMOHHOH Tepanuu. [To pesynbraram aHketuposanus BAI y
IIALEHTOB BbIABIICHA [IOJIOKUTEIIbHAS AUHAMUKA, KOTOpask COXpa-
Hsu1ack 10 12 mec. Oxnnaxo B I rpymme crycrst 12 mec. HaGmona-
JIOCh yBEIMYEHHE 00JICBOr0 CHHAPOMa 110 3,3+0,7 6aJioB, KOTOpOe
COXPaHsUIOCh Ha MPOTSHKEHUM Beero repuoza Haomonenus. Bo 11
rpymnie 2 NoJloKUTeNIbHAsI TUHAMUKA COXPAHSIACh Ha MPOTSHKEHUH
BCero nepuoza HaomoaeHust: crycts 2 roxa - 1,5+0,5 6amos. Ana-
JIOTMYHAsi TeHACHLMS HaOIIONaIach MPU HCIOIb30BAHUU IIKAJIbI
OKS Ha Bcex aTanax HaOIOACHNSL.

[To HabironeHUsIM aBTOPOB Kypc JieueHus: u3 4-6 MHBEKUUi
ayronornynoil L-PRP obnamaer xkymynsTHBHBIM d(dexToM u
yIy4dlLIaeT KaueCTBO KHU3HU MALEHTOB ¢ TPaBMaTH4eCKUMHU I10-
BpexeqHusAMHI MeHuCcKoB KC Ha Gosee IpoaoKUTEIbHbIN CPOK
(o 2 ner) B cpaBHEHUU ¢ KypcoM U3 3 uHbekuuii (1o 1 roxa).
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IMPACT OF BIOMEDICAL AND BEHAVIORAL FACTORS ON PRETERM BIRTH

Kvaratskhelia N., Tkeshelashvili V.

The University of Georgia, School of Health Sciences, Thilisi, Georgia

Today, there is no doubt that different intranatal and post-
natal pathologies reflect on etiology and pathogens of vari-
ous diseases in adulthood. One of such pathologies is preterm
birth and associated medical issues. A World Health Orga-
nization (WHO) announced PTB risk factors as a ‘top ten’
research priority to 2025 [13]. Premature infants face high
risk of cerebral palsy and hindered mental development. All
premature babies have high risk of minimum brain dysfunc-
tion, including speech and visual impairment, lack of concen-
tration and learning difficulties. There is a high risk for issues
with neuro-psychical development of premature babies as
well as heavy development of central nervous system [2,6,7].
Medical literature describes both cognitive as well as mo-
tor development difficulties of premature babies during later
stage of ontogenesis.

World Health Organization (WHO) defines preterm birth as
the one finishing before week 37 or 259 days. Pregnancy term is
calculated from the first day of the last period of a woman [11].

Classification of preterm birth may vary in different countries.

© GMN

Many European countries reproduction data is standardized ac-
cording to pregnancy term. The most desirable, “golden stan-
dard” for determining pregnancy term is early ultrasound scan
during the first trimester, based on fetus development param-
eters. However, some countries use combined methods of ul-
trasound as well as last menstrual cycle for determining term of
pregnancy. Algorithm for determining preterm birth is of utmost
importance in terms of reporting of cases [9].

Statistics of preterm birth is following:

Prevalence of preterm birth worldwide is between 5% (in Eu-
rope) and 18% (Africa) [8]. International dynamics of preterm
birth for 2000-2014 is between 9.8%—10.6% [4]

In 2014, 14.84 million premature babies were born alive. 75%
of these cases are result of spontaneous complex syndrome [10]

In 2014, 6.6 million preterm birth were reported in India, Chi-
na, Nigeria, Bangladesh, Indonesia (41.4% of total births). This
is 44.6% of total premature births in the world [4]

In 2015 number of preterm birth increased to 15 million and
global prevalence reached 11.1% [10]
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In 2016 worldwide as cause for deaths for 36% of children un-
der 5 and 16% of children over 5 was announced preterm birth
and associated complications, infections and illnesses [3,4] Pre-
mature children that continue living often face short- and long-
term problems [5].

Statistics of preterm birth were maintained within the frame-
work of reproductive health monitoring initiative implemented
by the National Center for Disease Control. Since 2016, infor-
mation on pregnancy outcome is available through Electronic
Module of Health Surveillance of Pregnant Women and New-
borns. Coefficient for preterm birth in Georgia 1999-2019
changes between 6.2%-8.1% [12; study result]. Even though
Georgia introduced methodology used by advanced countries
for treatment and nutrition of premature babies, medial issues
of premature babies (raising, food, illness, death), medical re-
habilitation, adaptation and integration into environment require
further scientific study.

Georgia still has no statistics on whether survival of prema-
ture newborns as well as full mental and physical development
has improved. Lack of statistical information is the reason that
guideline on prevention of preterm birth, treatment and manage-
ment is based on non-Georgian data (2012 state standard on clini-
cal conditions, which is based on practical guidelines published by
the US Association for Obstetricians and Gynecologists and Royal
College of Obstetricians and Gynaecologists) [1].

The Goal of the study is to generate new and fuller body of
knowledge by evaluating risk factors of preterm birth; exploring
risk-groups for Georgian population based on such knowledge
and analysis; development of recommendations for effective
preventive activities; improving approach and support to effec-
tive implementation.

Material and methods. The study was conducted using data
of Georgian birth registry, which, in itself includes potential
variable factors of preterm birth and allows for OR analysis us-
ing logistic regression. The study was conducted in 2018 for full
(n=49762) single-fetus population based on expositions known
to science.

Following expositions were linked to outcomes interesting for
assessment of preterm birth risk factors:

Biomedical factors of newborns: number of fetuses, gender,
body mass index (BMI) and health condition during birth.

Biomedical factors of a pregnant woman: age of a pregnant
woman, first or following pregnancies, spontaneous abortions,
Caesarean-sections, stillbirth in anamnesis, AIDS, STIs or other
diseases during pregnancy, heavy anemia during current preg-
nancy, first childbirth.

Social status of a pregnant woman: family status, education,
nationality, place of residence.

Factors defining healthy lifestyle: inducted abortions of previ-
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ous pregnancies, alcohol or tobacco consumption during preg-
nancy, unplanned pregnancy, low (<5) or high (>8) body mass
index increasing during pregnancy, pregnancy term during the
registration of the first antenatal visit, number of antenatal visits.

For the given scientific work, target variable is preterm birth,
which, according to WHO definition is linked to the term of
pregnancy. Target variable was divided into two sub-variables
(dichotomic variable), according to which, pregnancy of 258
days and less is considered as preterm, while 259 and more is
timely delivery.

Statistical analysis was implemented using SPSS 24" edition.

Dichotomic categorization of the outcome that is of interest to
the study served as the basis for logistic regression analysis for
statistical model.

Results and discussion. According to descriptive analysis:
male gender of newborns (51.9% for full-term and 53,6% pre-
term birth) (P<0.05), less than 2500 grams of weight (1.6% for
full-term and 58.6% preterm birth) (P<0.05), certain conditions
originating in the perinatal period (ICD-P) (9% for full-term and
69% preterm birth) and inborn defects, deformations and chro-
mosome disfunctions (ICD-Q) (0.1% for full-term and 1,8%
preterm birth) (P<0.05) is more visible for preterm birth com-
pared to full-term deliveries (P<0.05).
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Fig. 1. Newborn variable

According to the study of 2018 birth registry data.

Biomedical factors of the mother: pregnant women, who
are below the age of 18 (0.9% for full-term and 1.3% preterm
birth) (P<0.05), are over the age of 35 (11.6% for full-term
and 19.7% for preterm birth) (P<0.05); have history of spon-
taneous abortions (13.4% for full-term and 19.3% for preterm
birth) (P<0.05), C-sections (21.3% for full-term and 28.1% for
preterm birth) (P<0.05), and stillbirth (2.0% for full-term and
2.6% for preterm birth) (P<0.05), are more prone to premature
completion of pregnancy. Expectations were not met in cases
of first pregnancies: first pregnancies only have small share in
cases of preterm birth, compared to pregnant women with more
than one gravida (36.7% for timely and 35.8% for preterm birth)
(P<0.05).
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Variables with statistically reliable results, describing health
complications while pregnancy were distributed according to
the following proportions: gestational hypertension (0.07% for
timely and 0.31% for preterm birth) (P<0.05), mild to moderate
preeclampsia (0.03% for timely and 0.28% for preterm birth)
(P<0.05) and severe preeclampsia (0.01% for timely and 0.11%
for preterm birth) (P<0.05), severe anemia (0.14% for timely
and 0.31% for preterm birth) (P<0.05), Infections of bladder
in pregnancy (0.08% for timely and 0.19% for preterm birth)
(P<0.05), diabetes mellitus (0.07% for timely and 0.17% for
preterm birth) (P<0.05) and STIs (0.07% for timely and 0.08%
for preterm birth) (P<0.05) are more frequently displayed in pre-
term birth cases of 2018 population.

According to behavior-related statistically reliable factors: wom-
en with four or less antenatal visits (25.2% for timely and 42.9% %
for preterm birth) (P<0.05), history of inducted abortions (10.5%
for timely and 15.1% for preterm birth) (P<0.05) are more repre-
sented in cases of preterm birth compared to full-term birth.

Coefficients for preterm birth for different parts of Georgia
were calculated:

Of all regions of Georgia, in 2018 Abkhazia has the highest
rates of preterm birth per 1000 live single-fetus births (88.4),
while lowest rates are visible in Racha-Lechkhumi and Kvemo
Svaneti region (57.9).

Further study of factors contributing to preterm birth was done
using backward selection levels, which was implemented with
exposition statistically significance and Goodness-of-fit Test re-
sults of the model. Possible expositions linked to preterm birth
were unified under logistic regression model. Links between
possible risk factors and preterm birth variable were analyzed.

According to the final model, male gender is statistically sig-
nificant factor in relation to preterm birth: probability of prema-
turely born baby boys is 1.3 times higher compared to female
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babies (OR=1.34; 95% CI 1.2-1.5). This, presumably, can be
linked to comparatively later formulation of ontogenesis of res-
piration system in male babies.

Less than 2,500 grams of birth weight is also of statistical
significance, which has 74 times more impact for preterm birth
(OR=.74; 95% CI 64.2-86.2). The cause could be the link be-
tween body weight with its development. Age of mother, under
18 also remains among reliable results of the final model. The
scope of risk, which, according to study, increases for pregnant
women of this age, is OR=1.8 (95% CI 1.04-3.17). It should
be noted that age over 35 shows statistically reliable cause-effect
for preterm birth in the final model OR=1.4; 95% CI (1.8-1.7).
Cause-effect link between age variables and preterm Cause-effect
can be explained by specifics of early and late reproductive ages. In
the final model, risk factors are severe anemia and diabetes during
pregnancy, which, in case of first diagnosis, increases the risk of
preterm birth by OR=3.9 (95% CI 1.6-9.8) and in cases of second
diagnosis by OR=12.6 (95% CI 4.0-39.5). this can be directly
linked to pathophysiology of these diseases.

Small increase of mother’s body mass index (BMI<5), is re-
flected in the final model as a reliable risk factor and 1.3 times
increases chances for outcome of interest (95% CI 1.1-1.5).
Most probably this is linked with problems with prenatal de-
velopment of fetus, when the fetus cannot gain weight due to
this cause.

According to the final model, results of expositions linked to
behavior show that inducted abortions statistically reliably in-
crease the risk of preterm birth during following pregnancies
OR=1.5 (95% CI (1.3-2.8). As for insufficient antenatal care,
exposition is a reliable risk factor for preterm birth both in full
as well as final model OR=1.8 (95% CI 1.6-2.1). Results show
the need for information and awareness campaign on the impact
of these factors on pregnancy.
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Fig. 7. Antenatal visits according to Georgian regions

Many studies related to preterm birth do not consider number
of antenatal visits as a factor. This study shows the importance
of full monitoring of the condition of the pregnant woman to
reach desirable outcome. At the same time, since February 2018,
there is a clear need to increase number of required antenatal
visits from 4 to 8.

Revision of risk groups according to statistically reliable results
of behavior of pregnant women was implemented with the purpose
of developing recommendations on preventive measures.

According to antenatal visits: percentage of pregnant women
for age groups 13-17 in case of four or less antenatal visits is
higher than with 36+ age group (36.2%; and 29.2%; p<0.05).
Intensiveness of visits are also different for first and following
pregnancies (25.1% and 29.6%; p<0.05). According to ethnic-
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ity: four and less antenatal visits for Georgian and other ethnic-
ity pregnant women is 25.4% and 38.4% (p<0.05) respectively.
Women with lower level of education are 32% of this (<4 visits)
population, while women with higher education levels is 23%
(p<0.05).

Four or less antenatal visits are least frequent in Shida Kartli
region of Georgia (17%), while Samegrelo-zemo Svaneti region
has the highest rates (44.0%).

Out of all regions of Georgia, highest rates of inducted abor-
tions are visible in Shida Kartli region (15.8%). Population of
women with history of inducted abortions are 11% for ethnic
Georgians and 12.8% (p<0.05) for ethnic minority women.
Women with lower level of education represent 12.2%, while
women with higher education represent 9% (p<0.05).
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Conclusion. According to the study of 2018 birth registry
data, preterm birth in Georgia is statistically reliably connected
with biomedical and behavior-related risk factors. This means
that the use of diagnostic and effective treatment possibilities
by pregnant woman can timely identify medical problems of the
mother and child and ensures effective treatment. As a result,
both mother and child are protected from further health com-
plications. The study shows the need for effective awareness
campaign on the need for antenatal care and damages caused
by inducted abortion, especially for women of reproductive age
from ethnic minority groups or low levels of education, specifi-
cally, in Samegrelo-zemo Svaneti.
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SUMMARY

IMPACT OF BIOMEDICAL AND BEHAVIORAL FAC-
TORS ON PRETERM BIRTH

Kvaratskhelia N., Tkeshelashvili V.

The University of Georgia, School of Health Sciences, Thilisi,
Georgia

Preterm birth, in a long-term perspective, is a priority for
medicine and public health, as it is directly associated with
health index of the population. Georgian clinical management
guidelines for preterm birth is based on non-Georgian experi-
ence, due to lack of population-based research in Georgia. For
this purpose, it was implemented Cause-effect epidemiological
study with the purpose on risk factors of preterm birth.

Study based on 2018 Georgian Birth Registry (GBR) with
registered 50468 childbirth cases, data was conducted for total
Georgian single-fetus (n=49762) population according to known
biomedical and behavior-related expositions based on a review
of the scientific literature from 1999-2020.

Target variable was divided into two sub-variables (dichoto-
my variable), according to which, pregnancy term of 258 days
including was determined as preterm, while 259 and above was
considered as timely. Study of risk factors of preterm birth was
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implemented using stages of backward selection modelling of
analysis, while possible expositions linked to preterm birth was
included in logistic regression model.

According to the final model, male gender and fetus of less
than 2,500 grams are statistically relevant factors for the out-
come of preterm birth. Also mother’s age below 18 and above
35. Severe anemia remains a risk factor on the final model with
and diabetes during pregnancy. Small increase of body mass in-
dex (BMI<S5) is a reliable risk factor for the preterm birth, and
increases risk for interesting outcomes by 1.3 (95% CI 1.1-1.5).

According to regression analysis, out of behavior expositions,
inducted abortions during previous pregnancies ensure statisti-
cally reliable increase of premature termination of future preg-
nancies. Insufficient antenatal care (<4 visits) are statistically
reliable risk factors for premature termination of pregnancy.

Results of study based on population registry enable to con-
clude that biomedical and behavior factors, as proven by evi-
dence, are important for prevention of preterm birth. This pro-
cess requires shared responsibility between medical personnel,
pregnant woman and environment. Prevention should be en-
sured through effective use of medical technologies, formulation
of interventions of different levels on behavior-related factors:
public awareness, education, active interventions.

Keywords: preterm birt, biomedical factors, behavior factors,
risk factors, epidemiology.

PE3IOME

BJIUSAHUE BUOMEIUIMHCKUX U INOBEJIEHYE-
CKUX PAKTOPOB HA ITPEKIEBPEMEHHBIE PO/IbI

Ksapanxenust H.A., Tkemeaamsuiu B.T.
Yuueepcumem [pyzuu, [llxkona nayx o 300poewe, Tounucu, I pysus

[IpexxaeBpeMeHHbIe pojibl B JOJITOCPOYHOM MEPCIIEKTUBE SIB-
JISTFOTCS TIPHOPUTETHOM TEMOW B MEIHIMHE U OOIICCTBCHHOM
37IpaBOOXPAHEHNH, TaK KaK OHHM CBSI3aHBI C MHICKCOM 3/10pO-
Bbsl HacesieHMs. lalylailH 1o KIMHUYECKOMY YIPaBJICHHIO
NPEXKACBPEMCHHBIMU pOJAaMH 32 HCUMCHUEM IOIYIALIHUOHHBIX
ucciieoBanuii B [py3ur OCHOBaH Ha HErPY3HMHCKOM OIIBITE.
[TpoBeneHO SMMIEMHOIOIUYECKOE HCCIICA0BAHUE TPHIMHHO-
CJICJICTBEHHOM CBSI3M C LICJIBIO BBISIBICHUSI ()aKTOPOB PUCKA Ipe-
KJIEBPEMEHHBIX pozioB B [ py3uu.

CoracHo peructpy poxaeHuit 2018 r., cpenu 50468 3ape-
TUCTPUPOBAHHBIX POJOB HMCCIEIOBAHHE IPOBEICHO Ha ITOJHOM
I'py3unckoil opHomnoxHoU momynauuu (n=49762) ¢ ucnonb-
30BaHUECM 6I/IOMCJII/IL[I/IHCKI/IX u accouunpyemmx C ITOBCICHHUEM
JKCIIO3UIMHI, U3BECTHBIX 10 AaHHBIM 1999-2020 rr.

IleneBast mepemMeHHasi pasjelieHa Ha JBE CyOlepeMeHHbIE
(AMXOTOMHUYECKHE TEPEMEHHBIC), COIVIACHO KOTOPBIM CPOKH
OepeMeHHOCTH 110 258 jHel ompezeeHbl KaK MpeKaeBpeMeH-
HbIC, a ¢ 259 nHel - kak cBOeBpeMeHHbIe pobl. MccnenoBanue
(GakTOpOB pHCKa MPEXICBPEMEHHBIX POIOB MPOBOAMIOCH IO
nocnenoBarenabHbIM (backward selection) starnam MozpenupoBa-
HUs aHaliu3a, BEPOATHBIC DKCIIO3ULIMU, CBA3AHHBIC C IIPEKICB-
PEMEHHBIMU pPOJAaMHu, OG’be):lHHCHbI B MO/CIIb HOFHCTH‘[CCKOFI
perpeccum.

ComracHO OKOHYATEJIHON MOJENH, IUIOABI MY)KCKOTO IOoJa
BecoM MeHee 2500 1, JIeT SBJISIOTCS CTAaTUCTHUYECKH PEJIeBaHT-
HBIMU (baKTOpaMI/I B OTHOLICHUH UCXOAa MPEKACBPEMEHHBIX PO-
JI0B; TaKkXke (pakTopaMu pUcKa SIBISIOTCS MaTePUHCKHUI BO3pacT
1o 18 ner u crapuue 35 ner.
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B oxoHuareiabHOW Momenud (HakTOpOM pHCKa OcCTaeTcs
TsDKENIas aHEMUST M CaxapHbIi 1rHabeT BO BpeMsi OEpeMEHHO-
ctu. Hebonplioe yBennueHne MHAEKCAa MacChl Tella MaTepH
(UMT <5) Bo Bpemsi OepeMEeHHOCTH sIBIsieTcs (pakTOpoM pH-
CKa NpEeXKIACBPEMEHHBIX POAOB U yBeJ’[I/IqI/lBaeT BEPOATHOCTH
OCYLIECTBJICHUsI HHTepecHoro ucxoxa B 1,3 pasa (95% CI
1.1-1.5).

CornacHo perpecCMOHHOMY aHaJHU3y, U3 CBS3aHHBIX C I10-
BEJICHHEM HKCIO3ULMH, NCKYCCTBEHHbIC a0OPTHI B IPOIIEI-
mux 6epeMeHHOCTﬂX CTaTUCTUYECKU NOCTOBEPHO yBem/le—
BAIOT PUCK MPEXKAECBPEMEHHOTO MPEPLIBAHUS MOCIEAYIOMNX
oepemenHocreii. HenonHoe anTenarainbHoe HaOmonenue (<4
BU3UTA) SIBIISICTCSI CTATHYECKH JIOCTOBEPHBIM (PaKTOPOM pH-
CKa MPEXICBPEMEHHOTO 3aBEPIICHUS POJIOB.

Ha ocHOBaHMU pe3ysIbTaTOB UCCIICAOBAHMS HOIMYISALOHHOTO
perucTpa aBTopamMu A€JIa€TCA BbIBO/I, YTO BbISABJICHHBIC 61/IOM6—
JMLHCKHE ¥ CBSI3aHHBIE C MOBEACHUEM (paKTOPHI B MOMYJISILIUAH
I'py3un 3HAYMMBI C TOUKHU 3pEHMS MPELOTBPALICHUS MPEKAEB-
PEMEHHBIX POIOB. B Takux ciydasx OTBETCTBEHHOCTH CIIEIyeT
pacrpeaessiTh MeX Iy MEIUIUHCKUM TIEPCOHATIOM, OEpEMEHHOMN
JKCHIIIMHON U OKpY)Kalollel ee OTKphITON skocucteMoit. Ipe-
BCHIHIO HEOOXOMMO OCYIIECTBIATH € AP(HEKTUBHBIM HCIIOIb-
30BaHHEM MEIMIMHCKHX TEXHOJIOTHH; (opMupoBaHHeM HH-
TEPBEHIUI Pa3IMUHBIX YPOBHEH Ha IMOJUMHECHHBIC [TOBEACHUIO
(hakTophl; HHPOPMUPOBAHHUEM OOIIECTBEHHOCTH, ITPOCBCIICHHU-
€M, aKTUBHU3aIel JeHCTBUM.
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BO3PACTHBIE ACITIEKTHI PA3BUTHUSI AHOMAJIbHBIX MATOYHBIX KPOBOTEUEHU
Y AEBYHIEK PAZHBIX COMATOTHIIOB

Kyuepenko O.H., Haiika I.B., Koctiok A.JI., Cropo:xkyk M.C., Koctiok U.10.

Bunnuyxuti HayuonaneHwlil meouyunckuil ynusepcumem um. H.U. I[Tupocosa, Yxpauna

ITo nannbM LlenTpa MenunuHckoil ctaructuku MO3 Vkpa-
nHbl, B 2013 . HapymIeHns: MeHCTpyalIbHON (DYHKIIMH AHArHO-
ctupoBaHbl y 116 182 manueHTOK penpoayKTHBHOIO BO3pacTa
(11,02 ra 1000 xenmwH) 1y 17 833 neBymiek B Bo3pacte 15-17
net (29,11 wa 1000). 3a mepuox 2008-2013 rT. 32601€BaEMOCTH
OT HapyIICHUH MEHCTPYAIbHOH (pyHKIMHU y KSHIIUH PETIPOIYK-
TUBHOI'O Bo3pacra yBenuumiach Ha 4,5% - ¢ 10,52% B 2008 .
10 11,02% B 2013 1. OgHako OKOHYATEIbHBIE TaHHEIE 1O 3200~
JIEBAEMOCTU U PACIPOCTPAHEHHOCTH MAaTOYHBIX KPOBOTCUCHUM
B YKpanHe OTCYTCTBYIOT. B opmnmanbHON CTaTHCTHKE yUHTHI-
BAIOTCsl 00IIME JaHHBIE O HAPYIICHUSIX MEHCTPYaJbHOTO IIHK-
11a, B OIIPE/ICNICHHOI CTEeTIeHN OTpaskas PoOJIeMy aHOMAIIBHBIX
MaTo4HBIX kpoBoteueHuid (AMK) [1,2,6,8,10,14,17].

HM3BecTHO, 9TO pacCTpOicTBA MEHCTPYaIbHON (DYHKIINH B ITy-
OepTaTHOM NEePHOE SBISIIOTCS OHO 13 HanboIee YacThIX MPH-
YUH BPEMEHHOU MOTEPU TPYAOCIOCOOHOCTH, YeM 3HAYUTEIHHO
YXYALIAIT KadecTBo kHu3HU [3,4,9,14,20]. B nanpHelimem 3tu
JIEBYILIKU COCTABJISIOT IPYIIly PUCKA IO BO3HUKHOBEHUIO pas3-
JMYHBIX ~ aKyNIEPCKO-THHEKOJIOTHYEeCKUX 3a00JeBaHuil, B
YaCTHOCTH THIIEPIIACTHYECKUX IPOLECCOB 3HIOMETpUS,
HEeBBIHAIINBAHUS O€peMEHHOCTH, YIPO3bI IpephIBaHUsS Oepe-
MEHHOCTH, BBIKUABIIICH, OeCIIONNSI, BTOPHYHONH aMEHOpEH.
Jloka3zaHO, 4TO JAaHHBIC OCJIO)KHEHHUs BBI3BaHBl [1AaTOJIOTU-
YeCKUM TeueHHeM IyOepraTHoro mepuopa. IIpomeHt stmx
MalUEHTOK HEYKJIOHHO YBEJIUYMBACTCS U, [0 JAHHBIM JIU-
Teparypsl, cocTasiseT oT 42% 10 56%, npu 3TOM IPOLEHT
pacIpoCTPaHEHHOCTH B CTPYKType 3a00JIeBaéMOCTH COCTaB-
nset okono 25% [7,8,11,19,20]. UmenHo nosromy, u3yueHue
JAaHHOM TpOOJIeMBl JUIsl JTAIbHEHIIero NPOrHO3HPOBAHHS
SIBJISIETCSL UpE3BbIYalHO aKTyaJlbHBIM. B mepuox momoBoro
CO3peBaHUs IOHBIH OpraHu3M Handosiee BOCIPUUMYHB K BO3-

© GMN

JIEHCTBHIO OKpY’KaIOIIeH Cpeasl BBUAY OTPaHUICHHBIX aJlal-
TUBHBIX PECYpPCOB, U ySI3BUM Iepe]l OCTPBIMU U XPOHUYECKU-
MH CTPECCOBEIMHU (haKTOpPaMHU.

Lenp uccrnenoBaHus - IpOrHO3UPOBATh PAa3BUTHE AHOMAJIb-
HBIX MAaTOYHBIX KPOBOTEUECHUH y AEBYILIEK Pa3HOrO BO3pacTa U
COMaTOTHIIA ITyTEeM HCIIOIb30BaHMs JAUCKPHIMHHAHTHOH Iepe-
MEHHOM.

Marepuan u Meroabl. Vcronb30BaHbl aHTPOIOMETpUYE-
CKHe, YIBTPa3ByKOBBIE, JIAOOPATOpPHBIE, COMATOTHIIOIOTHUE-
CKH€ U CTaTHCTUYECKHEe METObI HccieqoBanust. O0cie10BaHb!
288 neByllIeK IOHOLIECKOro Bo3pacTa. M3 HUX mepByIO Ipymily
cocraBuu 58 aesyniek ¢ AMK, koHTponbHyt0 rpynmy - 230
IIPaKTUYECKU 3J0POBBIX JEBYIIEK TOrO K€ BO3pacTa.

Ha 6a3e Hayuno-mccnenoBarenbckoro nenrpa BruHHUIKOTO
HAIlMOHAJIBHOIO MeJUIMHCKOro yHusepeurera uM. H.W. Iupo-
TOBa IIPOBE/ICHEI ITOJTHOE KIIMHUKO-JIa00paTOPHOE M HHCTPYMEH-
TaJbHOE UCCICJOBAHMUS.

AHTpOIIOMeTpHIecKoe 00CIIeJOBaHUE COCTOSIIO B I3MEPEHUH
TOTAJIBHBIX ¥ HAPIUATIBHBIX PA3MEPOB - OXBATHBIX, IIONICPEUHBIX,
HepeHe-3aJHUX U TOJILUHBI KOKHO-KHPOBBIX CKIagoK. Pac-
YETHBIM IIyTE€M OIpEelsiIach IIIOIaAb IIOBEPXHOCTHU Tela 110
meroauke o bya [11,15]. M3mepsanu naTHaguaTh OXBATHBIX
pa3MepoB: TPYAHOW KIETKW, Iuleda, MpeaIuiedbs, Oernpa,
TOJIEHH, IIeW, TallH, CTONBI M KHCTH. VccienoBamym mmpHHy
JIMCTAIbHBIX SMTH(U30B.

B wuccnenoBaHuM HCCIONb30BaHA MaTeMaTHYecKas CcXeMa
comatotunuposanus no Xur-Kaprepy [11-13,16,18,20]. Co-
[JACHO OSTOH CXEeMbl, IO COMATOTHIIOM IOJpPa3yMEBaIOT
HPOSIBIICHHE MOPQOIOTHIECKOr0 CTaTyca B ONpeeTIeHHbIH
MOMEHT BpeMeHU. COMAaTOTUI ONpeleseTcs OUEHKOH, COCTO-
smIelt ¢ Tpex mocieoBaTenbHbIX grcels. Kaxmoe uncio (6amr)
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SABJIACTCA OI_IGHKOﬁ OIHOI'0 U3 TPEX HEPBHUYHBIX KOMIIOHCHTOB
CTaTypbl, KOTOPHIMU 0003HAYAIOTCSI MHAMBUyaJIbHbIE (DOPMBI
¥ cocTaB Tena 4enoBeka. [IepBblii KOMIIOHEHT - Y9HIOMOPHBII
(KUpOBOH), XapakTepe3yeT CTEHEeHb pPa3BUTUS SKUPOBOH
TKaHU. BTOpOH KOMIIOHEHT - Me30MOpPQHBIH (MBILIEYHO-
KOCTHbIﬁ), ONpeACIAET OTHOCUTECIBHOC PAa3BUTHUC MbILIL U
KOCTHBIX 2JIEMEHTOB TeJia. TpeTHii KOMIOHEHT - SKTOMOP(HBII
(mokasaresb IUIOIAAM MMOBEPXHOCTH Tea), ONpeleNsieT OTHO-
CHUTEIIbHYIO BBITAHYTOCTh (JINHEHHOCTB) Tema.

Jlnst ompesienieHusl KOMIOHEHTHOI'O COCTaBa MACChl Teja Hc-
crionb3oBaiu popmyis J. Matiegka [15].

HOJ’lyquHbIe JIAHHBIC IPOAHAJIM3UPOBAHBI C IIOMOUIBIO IIPO-
rpamMbl  «STATISTICA 5.5» (mpunamiexur Hayuno-ucciie-
J0BaTCJIILCKOMY LECHTPY BI/IHHI/IL[KOFO HAallMOHAJIbHOTIO MEau-
nuHCcKoro yHusepcurera uM. H.W. Iluporosa, guieH3MOHHbIHA
NoAXXR910A374605FA) ¢ ucnonb30BaHUEM HEmapameTpuye-
CKHUX METOAOB OLICHKHU ITOJYYCHHBIX PE3YJILTATOB.

Pesyabrarel u  oOcy:kgeHue. IIpu cpaBHEHMH TIpymi
3710poBBIX JieByek 1 AeByiek ¢ AMK B Bospacte ot 16 10 18
JIET HAaUOOJBIINIA BKJIAI B JUCKPUMHUHALINIO OTBCICH BEJIMYMHE
JKHPOBOI0 KOMIIOHEHTa Macchl Tesa 1o Mareiiko. OcTaibHble
JIUCKPUMMHAHTHBIC NIEPEMEHHBIC HUMEIOT MEHEE IO0CTOBEpHOE
BJIMSAHUE HA JUCKPUMHUHAIUIO MEXKIY COBOKYITHOCTAMH 310pO-
BBIX JieBylIek U feByiiek ¢ AMK. B 1ienom coBOKyIHOCTB BCex
NEPEMEHHBIX UMEJIa BBICOKYIO 3HAYUMOCTb (CTaTI/ICTI/IKa VYunkca

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

msimMo1a=0,167; F=141,5; p<0,001) AUCKpUMHHALKK MEXKIY
30POBBIMH JieByIIKaMu U JeBylukamu ¢ AMK B Bo3pacre ot
16 no 18 ner.

VYcraHoBieHHbIE HAMH KO3()(HUIIUESHTHI KIIacCH()UKATUOHHBIX
JUCKPUMHWHAHTHBIX (byHKLIl/Iﬁ JIar0T BO3MOXXHOCTH pacCHUTaTrbh
nokasarensb kiaaccubukanun (D), ans onpenenenus npuna-
JIC)KHOCTHU noxasaTeneﬁ A0 «TUIIUYHBIX» IJId 300POBBIX WUJIN
0 «TUNUYHBIX» Ans geByumek ¢ AMK B Bospacte ot 16-18
JIET, YTO MO3BOJISICT IPOTHO3UPOBATH BO3SHUKHOBEHHUE JaHHOM
Ho3osioruu. [lonmydeHHble pe3yabTaThl 0TOOPaXKeHbI B TAa0IH-
ue 1.

HUccnenoBanne nokasarens kinaccupuxanun (Df) npuseneno
B BUJIC ypaBHeHPIﬁ, A€ NPpUHAJIC)KHOCTD K 3I0POBBIM }leByL[IKaM
B Bo3pacte ot 14 no 18 ner Bo3amokHO npu 3Hauenuu Df, npu-
ompkeHHoMy k 278,4, a uia nesymexk ¢ AMK B Bospacte ot 14
1o 18 ner - npu 3navenun Df, npubmoxennomy k 351,1:

Df (mns 3m0poBbIX JeByiiek B Bo3pacte or 16 g0 18
JIeT)=BeJIMYMHA IIONEPEYHOT0 HIDKHEIPYAUHHOTO pa3zMmepa
x 3,695 - BeJMYMHA >KUPOBOTO KOMIIOHEHTA MAaccChl Telia I0
Mareiiko x 14,89 + BennunHa oxBaTa rpyaHON KIETKU B COCTO-
SIHUA MaKCHUMAaJIbHOIO Bbifoxa X 2,477 - TONIIMHA KOKHO-KHU-
poBOH ckiaaKu noj Jionatkod X 0,116 + TonumMHa KOXKHO-KU-
POBOM CKJIaIKU Ha Ipyau x 2,329 + TonmiuHa KOXKHO-)KUPOBOH
CKJIQJIKK Ha )KUBOTE X 1,142- TONIIMHA KOXKHO-)KUPOBOH CKJIa/-
K1 Ha Ooky X 2,575 + mmpuHa aucranbHOro snudusa dempa x
50,10 - 278,4.

Tabnuya 1. Knaccugurayuonnoie OucKpumuHanmmule QyHKyuu 0ist 300p0BbIX 0e8yUleK
u oesyutex ¢ AMK 6 éozpacme om 16 0o 18 nem paznuunvix comamomunos

JAucCKpMMMHAHTHBIE IepeMeHHbIe 3n0poBbie HdeBymku ¢ AMK
[lomepeynslii HIKHETPYJHHHBIN pazmep™ 3,695 5,336
JKupoBoit KOMIIOHEHT Macchl Tena™** -14,89 -20,41
OxBar rpyIHOMH KIETKH B COCTOSIHUM MaKCHMAJIbHOTO BbIIOXa*** 2,477 2,974
TonmHa KOKHO-KHPOBOH CKIAIKH MO IOMATKOM* *** -0,116 -1,519
TonmuHa KOKHO-KHUPOBOU CKIIAIKH Ha TPy i *** 2,329 4512
ToumuHa KOXXHO-)KMPOBOI CKIIA/IKU Ha KUBOTE™ *** 1,142 2,261
TonmHa KOKHO-KUPOBOW CKIAAKH Ha OOKy™ *** -2,575 -3,369
upunHa aucTanbHOTO dmHpU3a Oemapa™* *** 50,10 53,98
KoHcranTa -278.,4 -351,1

npumeuanue: * (30eco u 6 danvHetiuem), ouamemp meid - 6 Cm,
** - nokasamenu KOMROHEHMHO20 COCMABA MACCLL MEd - 8 K2, ***- oxeamHvie pazmepvl mena - 8 cM;
FHREE monuuna KONCHO-ICUPOBOLL CKIAOKU - 6 MM,
FHRERX _Juupuna oucmanoHelx SnUGU3068 mpyouacmuix Kocmetl KOHeyHoCmell - 8 CM

Tabnuya 2. Kraccugurayuonnoie OUCKpUMUHAHMHbBIE QYHKYULU 0151 300POBbIX 0eBYULEK
u oesyutex ¢ AMK 6 6o3pacme om 14 0o 15 nem paznuunvix comamomunos

JIMCKPHMMHHAHTHBIE NlepeMeHHbIe 310poBbIie JeBymku ¢ AMK

JKupoBoit KOMITOHEHT Macchl Tesa* -66,61 -81,97
[Tonepeunslii HUKHEIPYAUHHBIN pa3mep 1,031 2,823
OXBaT rpyIHOH KJIETKH B COCTOSIHAU CITIOKOHHOTO JIBIXaHHS -0,892 -0,624
Iupuna aucransHOro MHdU3a MpeIIeUbs 78,89 93,67
DKTOMOP(HBIH KOMIIOHEHT COMAaTOTHUIIA 31,15 34,72
upunHa auctansHOTO MM u3a Oempa 126,8 137,8
Hapy»xmnast konprorara** 9,146 11,31

OXBat rpy/IHOH KJIETKH B COCTOSIHUU MaKCHUMAaJIbHOTO BbIJIOXA 9,916 10,91

Koncranra -943.7 -1197

npumedanue: * - KOMINOHEHMbL COMAMOMUNA - 8 6aﬂﬂax,' *k pasmepel masa - 6 CMm
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Df (anst meBymex ¢ AMK B Bospacte ot 16 no 18 ner) =
BEJIMYMHA IONIEPEYHOr0 HIKHEIPYIUHHOrO pasmepa X 5,336 -
BEJIMYMHA JKUPOBOTO KOMIIOHEHTA MAaccChl Teja 1o Mateiko X
20,41 + BenMuMHA OXBaTa IPYAHOM KIETKH B COCTOSHHU MaKCH-
MaJIbHOTO BbIJIOXA X 2,974 - TONIIMHA KOXKHO-)KUPOBOM CKIIaJIKU
noj Jionatkor X 1,519+ TonmuHa KO)KHO-KUPOBOW CKIIAJIKK HA
rpynu X 4,512 + ToyuHa KOXKHO-KUPOBOH CKJIa/IKU Ha )KUBOTE
x 2,261~ ToNmmnHa KOKHO-)KUPOBOM CKIIaIKU Ha OOKy X 3,369 +
[IMpUHA JUCTaNbHOTO dnudu3a oeapa x 53,98 - 351,1;

Mexny 320pOBBIMM JeBylIKamMu M jAeBymkamu ¢ AMK
B Bo3pacte oT 14 no 15 ner naubosee BeCOMBIN BKJIAJ B
JMCKPUMHUHALIMIO COCTABMIIA BEJIMYMHA KUPOBOTO KOMIIOHEHTA
Macchl Tesa no Mareiiko. OcrajibHble IMCKPUMHHAHTHBIC ITEepe-
MEHHBIE UMEIOT MEHEe JOCTOBEPHOE (3a UCKIIIOUCHUEM OXBaTa
IPYAHOU KJICTKH B COCTOSIHUM MOKOS) €AMHUYHOE BIHMSHHE Ha
JMCKPUMUHALIMIO MEXKIY COBOKYITHOCTSIMH 3[I0POBBIX M 0OJIb-
HBIX JICByILICK. B 11e710M COBOKYITHOCTB BCEX EPEMEHHBIX HMEET
BBICOKYIO JIOCTOBEPHOCTb (cTaTUCTHKA Yuikca jasim61a=0,116;
F=97,87; p<0,001) nuckpuMuHALUK MEXIY 340POBBIMH Je-
Bymkamu u Jeymkamu ¢ AMK B Bospacte ot 14 no 15 ser.
ITonyyenHsle pe3yabTaThl OTOOpaXKEHBI B TAOIHIIE 2.

B cocraB knaccudukannoHHON GYHKIMH MEXTY 310POBBIMH
neBymkamu u aesymkamu ¢ AMK B Bospacte or 14 no 15
JIET B 3aBHCHMOCTH OT OCOOCHHOCTEil aHTPOIOMETPHYECKHX,
COMATOTHIIOJIOTHYECKUX M IOKa3arejield KOMIIOHEHTHOTO CO-
CTaBa MAacchl Tejla BOLUIM CIEAYIOIIHME [TOKA3aTeIIH: KUPOBOH
KOMIIOHEHT MaccChl Teja, IONEepPEeUHbll HIKHETrpyAUHHbIHN
pa3mMep, OXBaT IPYIHOI KJIETKH B COCTOSHHUM IOKOS, IIUPHHA
JMCTAJIBbHOTO dnMbH3a Hpenmiedbs u Oeapa, SKTOMOP(QHBIHA
KOMIIOHEHT COMAaTOTHIIA, Hapy)KHas KOHbIOrata M OXBar
IPYAHOU KJIETKU B COCTOSIHMU MaKCHMaJIbHOTO BBIZOXA.

[Mokazarenu knaccudukanmu (Df) aust pasaudHbIX Ty e-
BYIIEK B 3aBUCMOCTHU OT OCOOEHHOCTEH aHTPOIIOMETPUUYECKHUX,
COMATOTHIIOJIOTMYECKHX U IIOKa3aTeIeld KOMIIOHEHTHOTO COCTa-
Ba MAcChl TeJla BBIPAKSHBI B CIICAYIOMINX YPAaBHEHHSIX:

Df (st 310poBBIX AeBylIeKk B Bo3pacte oT 14 o 15 ner) =
- BEJIMYMHA XMPOBOIO KOMIIOHEHTa MaccChl Tesa 1o Mateliko
X 66,61 + BenMUMHA NTONEPEYHOTO HUKHEIPYIUHHOTO pa3Mepa
x 1,031 - BenMuMHA OXBaTa TPyAHON KJIETKM NPH CHOKOHHOM
nbixanuu X 0,892 + mmpuHa AUCTaIBHOTO AMK(pH3a MPeAIUIeYbs
x 78,89 + BenuurHA 3KTOMOP(GHOr0 KOMIIOHCHTA COMATOTHUIIA
no Xwur-Kaprepy x 31,15 + mmpuna aucranpHOro snudmusa
Oenpa x 126,8 + HapyxHas KoHbtorata x 9,146 + BemuumHa
oXBara IPYJHON KJIETKH B COCTOSIHUM MaKCHMAaJbHOTO BBIIOXA
x 9,916 - 943,7.

Df (ansa neBymex ¢ AMK B Bospacrte ot 14 no 15 ner) =
- BEJIMYMHA KUPOBOI'0 KOMIIOHEHTa Macchl Tena no Mateiiko
x 81,97 + BelnuyMHA MONEPEYHOIO HMKHEIPYAUHHOIO
pasmepa x 2,823 - BeJIMuUMHA OXBaTa I'PYAHON KJIETKH NpHU
CIOKOHHOM JuxaHuu X 0,624 + mupuHa IUCTAIBHOTO JIH-
¢uza mpexmiedbst X 93,67 + BeauMuuMHA HKTOMOPGHHOrO
KOMIIOHEeHTa comaToTuna rno Xur-Kaprepy x 34,72 + mupuna
aucTanbHoro snudusa oeapa x 137,84+ HapykHas KOHbIOTATa
x 11,31+ BenuuuHa OXBaTa IPYAHOH KIETKH B COCTOSHUU
MakcHMalibHOro Beigoxa X 10,91 — 1197.

Mexny 310poBBIMU AeByLIKaMu U AeBylikamu ¢ AMK B Bo3-
pacte ot 16 10 18 ner HauboNbIINI BKIaJ B JUCKPUMUHALIUIO, B
OTJIMYHE OT PEABIIYIIUX IPYIII, UMEIOT BEJIMYHNHA TOTIEPEUHOT0
HIDKHETPYANHHOTO pa3Mepa, JKMPOBOIO KOMIIOHEHTa MacChl
Tena no Mareiiko M 0XBaT TIPyAHOH KIE€TKM B COCTOSTHUH
MaKCHMaJIbHOTO BbI10Xa. Bee ipyrue IMCKpUMUHAHTHBIE TIepe-
MEHHBIE UIMEIOT MEHEEe 3HaUUTEIbHOE, OTHAKO JIOCTOBEPHOE €U~
HUYHOE BIIMSIHUE HA JUCKPUMHUHALMIO MEXKIY COBOKYITHOCTSIMH

© GMN

3[0POBBIX U OOJBHBIX JEBYLICK. B 11€1I0M COBOKYITHOCTH BCEX
IIepEeMEHHBIX UMEET BBICOKYIO 3HAYUMOCTh (CTaTHCTHKA YHIIKCA
nsam01a=0,155; F=78,49; p<0,001) aucKkpuMUHALIMKA MEXKIY
310poBbIMU 1 OonbHBIMU ¢ AMK nieByiikamu B Bo3pacte oT 16
1o 18 ner.

B cocraB kinaccudukannoHHON GyHKIMH MEXIY 310POBBIMH
nesymkamu U Jepymkamu ¢ AMK B Bo3pacte or 16 1o 18
JIET B 3aBHCHMOCTH OT OCOOEHHOCTEH aHTPOIOMETPHUYECKHX,
COMATOTHIIOJIOTHYECKUX U MIOKa3aTesield KOMIOHEHTHOIO COCTa-
Ba MAacChl Teja, BOLUIM CICAYIONIUE IMOKa3aTen: TONepeYHbId
HIDKHETPYIUHHBIH pa3Mep, KUPOBOH KOMIIOHEHT MAaccChl Tela,
TOJIIIIMHA KOXKHO-)KUPOBOHM CKJIAJIKK TIOf JIOMIATKOM, HA Ipel-
IUICYhC M Ha TOJICHH, IIMPHHA AMCTAIBLHOTO 3MU(H3a TOICHH,
OXBAT IPY/IHOI KJIETKH B COCTOSIHUM MaKCUMAJIbHOTO BBIIOXA H
MEK1yOoCTeBas JUCTAHIIUS.

Df (1 310poBBIX AeByIIeK B Bo3zpacte oT 16 mo 18 net) =
BEJIMYMHA TIONEPEYHOr0 HUKHETPYIAMHHOTO pa3mepa X 5,615
- BEJIMYMHA JKHPOBOIO KOMIIOHEHTa MaccChl Tesa 1o Matelko
x 7,093 - TONIIMHA KOXKHO-)KMPOBOHM CKJIAJKW IO JIOTIATKOM
x 0,871 + BenuuuHa oXBaTa IPYJHOH KIETKH B COCTOSHMH
MaKCUMaJIbHOTO BbIOXa X 0,836 - TONIIMHA KOXKHO-KHPOBOH
CKJIQJIKM Ha mpearuiedbe X 2,969 + mupuHa AUCTaIbHOTO dIH-
¢wusa ronenn x 35,21+ mexnayocreBas - auctaHuus x 16,85 -
TOJIIIIMHA KO)KHO-)KUPOBOW CKJIaJIKu Ha rojieHu X 1,712 - 361,7;

Df (nnst meBymex ¢ AMK B Bospacte ot 16 1o 18 ner) =
BEJIMUMHA IIONEPEYHOr0 HMKHEIPYAUHHOIO pa3Mepa X 7,224
- BEJIMYMHA KUPOBOIO KOMIIOHEHTA Macchl Teya nmo Mateiko
% 9,699 - TONIIMHA KOXKHO-)KMPOBOHM CKJIAJKW TIOA JIOTIATKOM
x 1,869 + BenuuuHa OxBaTa IPYAHONW KJIETKH B COCTOSHUU
MaKCUMAaJILHOTO BbIOXa X 1,376 - TOJIIMHA KOXKHO-KHPOBOH
CKJIaJKH Ha npenmuieyse X 1,312 + mupuHa JUCTaIBHOTO IIU-
¢usa rosenu x 30,40 + mexayocteast auctaniust X 18,00- Toi-
IIMHA KO)KHO-)KUPOBOW CKJIaJIKU Ha rojieHu X 2,407 - 416,4.

Ilpu cpaBHEHHMH 3[0POBBIX JICBYHIEK © JCBYIICK C
AMK wme3omopdHOro comaroruna HauOOJNBIIMK BKIAL B
JIMCKPUMMHAIIMIO BHECJIA BEJIMYMHA KOCTHOTO KOMIIOHEHTA
Macchl Tesa o Marteliko. OcTalibHble AUCKPUMHHAILOHHbIC
HepeMeHHbIE UMENIM MEHEe JIOCTOBEPHOE €JAMHUYHOE BIIMSHUE
Ha JIUCKPUMHHALIUIO MEXy COBOKYITHOCTSMH 3/10POBBIX M Jie-
Bymek ¢ AMK. B 11e110M COBOKYITHOCTB BCEX MEPEMEHHBIX HMe-
€T BBICOKYIO 3HAUMMOCTb (CTaTucTHKa Ymikca jasimMoma=0,188;
F=42,48; p<0,001) muckprMUHALMN MEXIY 310POBBIMH M OOJIb-
ueiMu ¢ AMK zeBy1ikamu mezomopgduoro comaroruna. [TomyueH-
HBIE PE3yJIBTaThl OTOOPAXKEHBI B TAONIHLIE 3.

HUccnenoBanue nokasarens kinaccupuxanun (Df) npuseneno
B BHUJIC YPaBHEHHH, IJIe MPUHAJICKHOCTh K 30POBBIM JICBYIII-
KaM Bo3MoykHa rpu 3Hauennu Df, npubmmkennomy k 312,6, a k
6ombHbIM ¢ AMK neByikam - npu 3nauennu Df, npubmken-
HoMy k 373,1:

Df (quist 310pOBBIX JeBYIIEK ME30MOP(HOr0 COMATOTHIIA) =
- BEJIMYMHA KOCTHOTO KOMIIOHEHTa MacChl Tesia o Marteiko x
6,454 + BenuuMHA OXBaTa IPYJHOHM KJIETKH B COCTOSHHUM CIO-
KOWHOTO Jpixanus X 2,005 + TONIIMHA KOXKHO-KUPOBOW CKJIIa/I-
KU Ha npeamiedse X 4,169 + TonmuHa KOXHO-KUPOBOH CKiIa-
KU IO JIONATKOM X 2,574 - TOJNIIMHA KOXHO-)XKUPOBOH CKJIAJIKN
Ha )xuBoTe X (0,213 - TONIIMHA KOXKHO-)KUPOBOM CKJIaIKK Ha Oenpe
x 1,666 + mexnyocteBas quctaHuus x 18,06 - 312,6;

Df (nns neymexk ¢ AMK mezomopdroro comarorumna) =
- BEJMYMHA KOCTHOI'O KOMIIOHEHTa Macchl Tena mo Mateiko
x 10,12 + BenuuyMHaA OXBaTa IPyAHON KJIIETKU IPHU CIIOKOWHOM
JIbIXaHUM X 2,25 + TOJNIIMHA KOXKHO-)KUPOBOM CKJIAJIKU Ha
npeamiedse X 4,169 + TonmmHa KOXXHO-)KUPOBON CKIIAJIKH MO
sornatkoi x 1,277 + ToJjIIMHA KOXHO-)KUPOBOHM CKJIAIKU HA
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xuBote X 1,185 - TonmmHa KOXKHO-)KUPOBOM CKIIAZAKU Ha Oenipe
x 2,424 + mexpayocteBas quctanuus x 19,32 - 373,1.

Mexnay 3mopoBbiMH u aeByiikamu ¢ AMK skromopdHOro
COMATOTHIIA HAUOOBINNI BKJIAA B AUCKPUMHUHALIUIO BHEC IMO-
KazaTelib KOCTHOI'O KOMITOHEHTa MAacChl Teja 1o Marenko.
OCTaHbeIe }IHCKpI/lMI/IHaHTHbIC nepemeHHble MCHEEC 10~
CTOBEpHBIC (32 MCKIIIOYCHHEM OXBaTa IPYIHOU KIIETKH B CO-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

CTOSSHMM MAaKCHMaJIbHOTO BBIIOXA) OJMHOYHOE BIHSHHE Ha
JIMCKPUMHUHALIMIO MEK]Ty COBOKYITHOCTSIMH 3/I0POBBIX U JICBYIIIEK C
AMK. B 11e110M COBOKYITHOCTb BCEX IEPEMEHHBIX HMEET BBICOKYIO
3HAYUMOCTh (cTaTucThka Ywikca siM01a=0,07357; F=182,60;
p<0,001) mUCKPUMHHALIMK MEXIY 3HOPOBBIMH M OOJBHBIMH C
AMK peByuikamu skroMopdHoro comaroruna. [TomyueHnsie pe-
3yJIBTaThl OTOOpaKeHbI B TAONHIIE 4.

Tabnuya 3. Knaccughuxayuonnvie OUCKPUMUHAHMHbLE (DYHKYUU
07131 300pogvix u degyuiex ¢ AMK mezomopgrozo comamomuna

JIMCKPpUMHHAHTHBIE IepeMeHHbIe 310poBbie HdeBymku ¢ AMK
KocTHbllf KOMIIOHEHT Macchl Tena -6,454 -10,12
OxBaT rpyAHON KJIETKU NPHU CIIOKOHHOM JbIXaHUU 2,065 2,520
TonmuHa KOXKHO-KUPOBOH CKJIAAKH Ha IIPEAIIcYbe 4,169 8,211
TonmyHa KOKHO-KHPOBOU CKIIAJKH MO JIONATKOMH 2,574 1,277
TonmHa KOKHO-KHPOBOH CKITAIKH Ha KHBOTE -0,213 1,185
Hupuna auctampHOTO SMHu3a Oeapa -1,666 -2,424
MexayocTeBast AUCTaHIHA 18,06 19,32
Koncranra -312,6 -373,1
Tabauya 4. Knaccuguxayuonrnvle OucKpuMuHanmmle yHKyuU
07 300poguix u oesyuex ¢ AMK sxmomopghroco comamomuna
JICKpUMHHAHTHBIE MIepeMeHHbIe 310poBbIe ﬂele;/[ullzn ¢
KocTHBIII KOMIIOHEHT MacChl Tella -17,21 -30,56
MElI1e4HbBIN KOMIIOHEHT MacChl TeIa -1,288 0,950
OXxBaT rpyAHON KIETKH B COCTOSHHH MaKCUMAJIBHOTO BBIOXA 0,061 2,629
OXBaT rpyAHON KIETKH B COCTOSHHH MaKCHMaJIbHOTO BIOXa 4,314 2,337
[omepeunslii HUKHETPYAUHHBIN pa3mep 5,823 7,988
upunHa aucTanpHOro >nHdu3a Npeamieybs™ 53,07 64,89
Koncranra -281,7 -387,9

npumedanue. * - WUpuUHa OUCMAIbHO20 SNUGU3A MPYOYaAmslX KOCmel KOHeYHOCmeU, CM

B cocraB xnaccupukannoHHON QyHKINHA MEXIY 300pPOBBIMU H
nepymkamMu ¢ AMK skroMopdHOro coMaToTuna B 3aBHCHMOCTH
0T 0COOEHHOCTEH aHTPOTIOMETPUIECKHX, COMAaTOTUIIONOT MIECKHX
1 TIOKa3aTesieil KOMIIOHEHTHOTO COCTaBa MAacChl TENa BOILLIN ClIe-
JIYIOIIUE MOKA3aTeNN: KOCTHBIM 1 MBIIICIHBIH KOMIIOHEHT MACChl
Tera, OXBaT TPYAHOW KIIETKH B COCTOSIHUM MaKCHMAaJbHOTO BBI-
JI0Xa ¥ BJI0Xa, OTMEePEUHbIA HIDKHETPYAUHHBIN pa3Mep 1 IHPHHA
JIACTATBHOTO SMH(N3a IPETLICUbSL.

Tokazarerm knmaccndukarmn (Df) 17 pa3HBIX TpyIIn IEByIIEK
SKTOMOP(HOTO COMATOTHITA BRIPAYKEHBI B CICTYIOIINX YPABHEHIAX:

Df (mns 3m0poBBIX AEBYHIEK KTOMOP(GHOTO COMATOTHIIA)
= - BEJIMYMHA KOCTHOIO KOMIIOHEHTa MaccChl Teja o Matelko
x 17,21 - BennuuHA MBIIIEYHOTO KOMIIOHEHTA MAcChl Tella I10
Mareiiko x 1,288 + BenmunHa oXBaTa TPYAHOH KJIETKH B CO-
CTOSIHMM MakKCHMajabHOTO BhIgoxa X 0,061 + BenmmuuHa oxBara
TPYIHOU KJIETKU B COCTOSHHH MaKCHUMAJIHOTO BBIIOXa X 4,314
+ BEIMYMHA MTONIEPEYHOTO HIHKHETPYAHHHOTO pa3Mepa X 5,823
+ mmprHa qucTansHoro snudusa npeamiedss X 53,07 - 281,7.

Df (ans neymek ¢ AMK skromopdHOTr0o comaroTuma) =
- BEJIMYMHA KOCTHOIO KOMIIOHEHTa Macchl Tena 1o Matelko
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x 30,56 + BeaMYMHA MBIIIEYHOTO KOMIIOHEHTa MAacChl Tella 110
Mareiiko x 1,950 + BenmumHa OXBaTa TPyAHOH KIETKH B CO-
CTOSIHMHM MaKCHUMaJIbHOTO BbIIOXa X 2,629 + BenmnunHa 0o0xXBaTa
TPYAHOU KJIETKH B COCTOSHUM MaKCHMAaJbHOTO BIoXax 2,337 +
BEJIMYHMHA MONIEPEYHOr0 HIDKHETPYAUHHOTO pasmepa x 7,988 +
[IMPHHA TUCTAIBHOTO 3MudH3a mpeariedbs X 64,89 - 387,9.
Mexnay 3popoBeiMu U JeBymkamu ¢ AMK  skTo-
ME30MOP(GHOTO  COMATOTHNA AWCKPHMHHAHTHBIMH  TIepe-
MCHHBIMH SBIISIOTCS: TOJIIMHA KOXXHO-)KUPOBOW CKIIAAKM Ha
Mpeaieybe, KOCTHBI KOMIIOHEHT Macchl Tena 1no Mareiko,
TIOTIEPEYHBIN HIKHETPYIUHHBIA pa3Mep, TONIINHA KOXKHO-KHU-
pOBOM CKJIaJIKM MOJ| JIOTIATKOM, OXBaT TPYIHOW KIETKH B CO-
CTOSHUM MaKCHMAJIbHOTO BBIZOXA, OXBAT IPYAHON KICTKU IIpH
CIIOKOMHOM JBIXaHHUM, OXBAT NPEAIUICUbss B BEPXHEH TPETH.
HanGonpmmii BKkIag B AUCKPHIMHHAIMIO MEXKAY 3TOPOBBIMH
u OompHEIMH ¢ AMK geBymkamMu 3KTO-ME30MOPHHOTO
COMATOTHIIA BHEC IOKA3aTellb KOCTHOTO KOMIIOHEHTa MacChl
Tena no MaTelko M TOJIIMHA KOXKHO-KMPOBOM CKJIAIKU Ha
npeamiedse. Bee qpyrue AncKprIMHIHAHTHBIE TEPEMEHHBIC HMe-
10T MEHee 3HAUUTENIBHOE, OTHAKO JOCTOBEPHOE €IMHIYHOE BITHS-



GEORGIAN MEDICAL NEWS
No 11 (308) 2020

Tabnuya 5. Knaccughukayuonnvie OUCKpumMunanmmuvie GyHKYuu 0jist 300p0GbIX
u oesyutex ¢ AMK sxkmo-mezomopprozo comamomuna

JucKpMMMHAHTHBIE IepeMeHHbIe 310poBbIe JeBymku ¢ AMK
TomHa KOKHO-KHPOBOH CKIAAKH Ha MPEATIICYbEe 19,87 35,89
KocTHEIII KOMIIOHEHT MacChl Tela -25,80 -40,99
[TonepeuHslii HUKHEIPYIUHHBIN pazMep 6,848 11,77
TomnmuHa KOKHO-KUPOBOU CKIaJIKU MO JIOTTATKON 0,242 -1,338
OXBaT rpyIHON KIETKH B COCTOSHIHH MaKCHUMAJIFHOTO BBIOXA 17,66 24,71
OXBaT rpyIHON KIETKU B COCTOSHHH CIIOKOIHOTO JBIXaHUS -13,92 -20,16
OXBaT nepeanyieybs B BEpXHEH TpeTH 14,74 19,17
Koncranra -284,6 -481,9

HHME Ha JUCKPUMMHALIMIO MEKIY COBOKYIHOCTSMH 3[0POBBIX H
neyiek ¢ AMK. B 11e710M COBOKYITHOCTb BCEX [IEPEMEHHBIX HMe-
€T BBICOKYIO 3HAUMMYIO (cTaTCTHKa Yunkca asmOna=0,05368;
F=88,141; p<0,001) muCKpUMHHAIIMIO MEXITY 3O0POBBIMHU H Jie-
Bymkamu ¢ AMK sxro-mezomopdHOro comaroruiia. ITomydeHHbIe
Ppe3yJIBTaThl OTOOPaKEHBI B TAOMHLIE 5.

Tlokazaremn knaccudukammm (Df) mns  geBymiek  9KTo-
ME30MOP(HOro COMAaTOTHIIA OTOOPAKEHBI B CIICAYIOIINX YpaBHE-
HMSIX:

Df (s 3MOpPOBBIX  JEBYHIEK  3KTO-ME30MOP(PHOTO
COMAaTOTHNA) = TOJIUMHA KOXKHO-)KUPOBOH CKJIAJKH Ha
npenmiedbe X 19,87 - BenmmunHa KOCTHOTO KOMIIOHEHTA MacChl
Tena mo Mareiiko X 25,80 + momepedHbIil HUKHETPYIUHHBII
pasmep x 6,848 + TONMIMHA KOXHO-XHPOBOW CKIAJKH TIOJ
nonaTkoi x 0,242 + oxBaT TPYAHOH KIETKH B COCTOSIHUH MaK-
CHUMalbHOTO BBIIOXa X 13,92 - oxBaT TpyIHOH KIETKH TPH
CIIOKOITHOM JbIXaHuM X 17,66 + 0XBaT MpeAIUIcYbsi B BEpXHEi
Tpetu x 14,74 - 284.,6.

Df (s neBymex ¢ AMK skro-me30MOppHOT0 comaTroTurna)
= TOJIIMHA KOXKHO-)KUPOBOH CKIaIKU Ha mpearuiedbe X 35,89
- BEJIMYMHA KOCTHOTO KOMIIOHEHTAa MaccChl Tena o Mareiko X
40,99 + monepeyHblil HKHETPYAUHHBIN pasMep X 11,77 - Ton-
[IMHA KOYKHO-XHUPOBOW CKIIQJIKK TIOJ JionaTkoi X 1,338 + oxBat
IPYAHOIT KJIETKU B COCTOSHUM MaKCHMaJIbHOTO BbIoXa X 24,71
- OXBaT TPYIHON KJIIETKU IPHU CIIOKOWHOM apixanuu X 20,16 +
0XBaT MepeAIUIeYbs B BepxHeid Tpetn X 19,17 - 481,9.

B pesyibrare MpoBEICHHBIX HCCIEIOBAaHHIT YCTAHOBIICHO, YTO
GoJiee I0CTOBEPHBIC 3HAYCHHS HMEIIH TAKHE TTOKA3aTeNH, KaK [UTh-
Ha Tena, IMPHHA AUCTAIBHOTO AH(U3a IOJCHH, KOCTHAs U Mbl-
IIeYHasi Macchl Teja 1o Mareiiko M Me30MOpQHBIl KOMIIOHEHT
no Xwur-Kaprepy y neBymek 14-15 ner ¢ AMK me3omopdroro
COMATOTHIIA M JOCTOBEPHO MEHbILCE 3HAYCHHE IPEACTABIISIIH
TAaKHe MOKA3aTeH, KaK MHICKC MacChl TeJla, OXBATHBIC PasMepsbl
TIPE/IICYbs U [UIeYa, FOJICHb B BEPXHEH TPETheH, OXBAT IPYIHOM
KJIETKA B COCTOSIHUM IIOKOSI, TOJIIIMHA KOKHO-KHPOBOW CKIIaJi-
KU Ha 3ajHeil U TepeHeil MOBEpXHOCTH IUIeya, Ha MPEAIUICYbe
u Gerpe, a Takke SKTOMOpQHBIT KoMIoHeHT 1o Xut-Kaprepy B
cpaBHeHHH ¢ jeBylikamu ¢ AMK 3KTOMOpGHOro comaroTuIia.
V nesyuiek ¢ AMK Me30MOp(HOro coMaToTUNa CTaTUCTHYCCKH
noctoBepHo Bbiie (p<0,01) ObUTH NPAKTHYECKH BCE MPOIOIBHBIC,
TONIepeYHEe M OXBATHBIC Pa3Mepbl, B YaCTHOCH: Macca Tena (CooT-
BETCTBEHHO MHJICKC MACChI TeJIa), 0XBATHBIC Pa3MepPhl IPE/IILICUbs,
Oezipa W TOJNICHH B BEpXHEil TPETH, OXBATHBIC PasMepbl IPYIHON
KJICTKU B COCTOSIHUM TIOKOSI, B COCTOSIHUM MaKCHMAJIHOTO BIIOXa H
BBIJIOX, TTOTICPEUHBIH CPEAHETPYAMHHBIN IUAMETP IPYIHOM KJIeT-
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K{, TOJNIIMHA KO)KHO-)KUPOBOM CKJIAJKM Ha 3a7HEel W mepenHen
MOBEPXHOCTAX IUIeYa, HA MPEAIuiedbe, XKUBOTE, Oeipe, ToJeHH,
MIMPUHA AUCTAIBHOTO Smum3a IUleda, Npearuiedsbs, Oempa U
TOJIeHH, Me30MOp(dHBIH KoMIoHeHT mo Xut-Kaprepy, kocTHas,
JKHPOBAs ¥ MBIIICYHAst MAcCHI Tea 110 Mateiiko uMeIH 10CToBep-
HO MeHblnee piusaue (p<0,01) y neByIIeK JaHHOTO COMATOTHIIA
B cpaBHeHHHU C neBymikamu 14-15 mer ¢ AMK skromopdnoro
COMATOTHIIA.

Cratuctiuecku Oomnpmee (p<0,01) 3HauCHHME TPEICTABIITN
MHJEKC MAacChl Tella, OXBAaT TIPyNHON KIIETKH Ha BIOXE, TOJ-
MHA KOXXHO-)KUPOBOW CKIIAJKH Ha MHepeqHeil MOBEpXHOCTH
ieya M IpeAIuiedbe, Me30MOPGHBIH KOMIIOHEHT o XHT-
Kaprepy u kupoBoil KOMIIOHEHT Macchl Teja 1o Mareiiko;
CTaTHCTUYECKH JOCTOBEPHO MEHbIIEe 3HAUCHNE MMENN JUINHA
Tena 1 9KToMopdHBIi KommoneHT o XuT-KapTepy y aeBymiex
16-18 ner ¢ AMK me3omopdHOro coMarotura B CpaBHCHHH C
nesymkamu ¢ AMK skTo-mMe30Mop(hHOT0 cOMaToTHIIa.

VY nesymek 16-18 ner ¢ AMK skTo-me3oMophHOTO comaro-
TUTIA CTaTHCTHYECKH JocToBepHbIMU (p<0,01) ObLTH mOKazare-
JIM: MH/IEKC MAcCChI TeJIA, OXBAT MPE/IIICUbs U TOJICHU B BEPXHEH
TPeTH, IIHPHHA JUCTAIBHOTO SMH(HU3a TOJICHH U MPEIIedbs,
Me30MOp(HBII KOMIOHEHT 10 XuT-Kaprepy 1 Mblmednast Mac-
ca tena no Mareiiko B cpaBHeHuu ¢ JieByukamu ¢ AMK skro-
MOpP(HHOTO COMaTOTHIIA.

VYeranoBneHo Takxke (p<0,01), 49TO TOKazarenb Macchl
Tela,0XBaTHBIE pa3Meph! OeJjpa U TOJIeHH B BepXHEH TPeTH, TOll-
MIMHA KOKHO-KMPOBOH CKIIaKH HA EpEIHEH U 3aJHEH ToBepX-
HOCTAX TIJI€Ya U MpeIIIedbs, O] JIONATKO, Ha )KUBOTE, OOKY,
Oezipe ¥ roJieHH, IHPHHA AUCTANBHOTO SnHu3a Oenpa, FH10- 1
Me30Mo(HBIH KOMIIOHEHTHI 110 Xut-Kaprepy y aeBymiek 16-18
JIeT Me30MOP(HOr0 COMATOTHUIIA JOCTOBEPHO BHINIE B CpaBHE-
HHH C JIEBYIIKaMH YKTO-ME30MOP(HOT0 COMaTOTHIIA.

BersiBiieHo, 4TO y 3710pOBBIX JieByIIeK 14-15 et sxToMophHOrO
comaroturna gqoctoBepHo (p<0,01) Oomnee BEICOKMMU OBLIH ITOKa3a-
TeJ N TONIIMHBI KOKHO-)KHPOBOH CKIIAJKU Ha MepeHed 1 3amHei
MOBEPXHOCTSIX TUIeYa M MPEATUIedbs], O] JIOMATKOM, OOKY U roe-
HH, SHJIO- U SKTOMOpP(HBII KommoHeHT 1o Xut-Kaprepy B cpas-
HEHUH C JIeBYIIKAMH KTO-ME30MOP(HOTO COMATOTUIA. YCTaHOB-
JICHO, YTO Y JIEBYIIEK dKTO-Me3oMopdHOro comarorumna (p<0,01)
JIOCTOBEPHO BBIIIIE TI0Ka3aTe I MAacChI U IUIOMIA M TeJa, OXBaTHBIC
pa3Mepbl NpeAIuiedbs U 1ieda, Oeapa 1 ToJICHH B BEpXHEH TpeTy,
OXBaT TPyAHOW KIICTKH B COCTOSIHUM MaKCHMAJbHOTO BBIOXa W
TMOKOSI, TIOTIEPEUHBIH CPEAHErPYMHHBIA AUAMETp IPyIHON KIIeT-
KU, IIMPUHA JUCTATBHOTO SMH(H3a IIeda, IPe/IUIeUbs, TOJICHH 1
Oenpa, Hapy>KHAsI KOHBIOTaTa, Me30MOP(MHBII KOMITIOHEHT 110 XHT-
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Kaprepy, Mpliieunas 1 KOCTHasi Macchl Tefa 1o Mareiko.

B nepcniekTrBe a1t popMUPOBAHHUS IPYIIIT PUCKA 110 HApYIIIe-
HHSIM PEHPOIYKTHBHOTO 370POBBsI, & TAKXKE Ul KOHTPOJIS (-
(eKTUBHOCTH NMPOMUIAKTHUECKUX U peabHIMTAlMOHHO-03/10-
POBUTEIBHBIX MEPOIIPUATHH y IeBYILEK IyOepTaTHOrO BO3pacTta
11e71ec000pa3Ho HUCIOIb30BaTh MaTEMaTHYECKUE ITPOTHOCTHYE-
CKHE MOJEJH, KOTOpbIE MO3BOJISIIOT MacCOBO IIPOrHO3MPOBATH
BO3MOXHOCTh pa3BuTusi AMK (/lexnapallMoHHBIH NAaTEHT Ha
nonesnyto mogens Nel105703 U) [5].

Pesynbrarsl, npuBeneHHbIC B JAaHHOW CTaThe, SBJISIOIIAECS
YacThIO IPOBEJCHHOTO HAMH paHee OOJIBIIOro HCCIIeOBAHUS,
10 ceif eHb ellle He OIyOINKOBaHBbI.

BoiBoabI.

Paspaborana JHUCKPUMHUHALMOHHAS MOJICJIb s
nporuo3upoBanus Bo3HuKHOBeHUst AMK y neByiex my6eprar-
HOTO BO3pacTa, COIIACHO KOTOPOil BBEJCHHEM B CIICLUAIbHYIO
porpaMMmy aHTPOIIOMETPUYECKUX ITOKa3aTeslel U rmokas3arenei
KOMIIOHEHTHOT'O COCTaBa MacChl Tejla BO3MOXKHO OIPENENIUTh
IpeipacHoNoKeHHOCTh K pa3BuTuio AMK:

nokaszarenp kinaccupuxamuu (Df) mmst pesymek ¢ AMK B
Bo3pacte ot 14 no 18 net npubmmwkaercs k -351,1; mokasaresnb
wiaccudukanmu (Df) s nesyniek ¢ AMK B Bozpacre ot 14 1o
15 net npubnmxkaercs k 1197; nokasarens kinaccuduxanuu (Df)
y JIeByLIIeK 3KTOMOp(HOro coMaroTuma 0u3ok k 387,9; nmokasza-
tenb kinaccudukaimu (Df) y neBymex me3omopdHoro comaro-
tuna omsok k 373,1; nokasarens kiaaccudukanuu (DY) y nesy-
IIEK 9KTO-Me30MopdHOro comarorua npudimkaercs k 481,9.
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SUMMARY

AGE-RELATED ASPECTS OF THE DEVELOPMENT OF
ABNORMAL UTERINE BLEEDING IN GIRLS OF DIF-
FERENT SOMATOTYPES

Kucherenko O., Chaika H., Kostyuk A., Storozhuk M.,
Kostyuk I.

National Pirogov Memorial Medical University, Vinnitsa,
Ukraine

Violation of the formation of menstrual function in adolescent
girls of the puberty is a widespread phenomenon, that is greatly
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affected with age-related aspects. Since the factors affecting the
body will be forming the anthropometric and somatotypological
indicators of the body of girls differently, it is therefore advis-
able to divide them according to narrow age categories: 12-14
years, 14-15 years. And 16-18 years old. 288 adolescent females
were examined, 58 of which with abnormal uterine bleeding
were included in the main group, 230 actually healthy girls of
the same age were included in the comparison group. General
clinical, ultrasound, laboratory, anthropometric, somatotypolog-
ical and statistical research methods were used. Analysis of the
data obtained was carried out using the program “STATISTICA
5.5” using non-parametric methods for evaluating the results.

The aim: to predict the development of abnormal uterine bleed-
ing using discriminant function, according to the age categories.

Anthropometric, somatotypological and statistical research
methods. After examination of girls of different age categories,
we obtained results according to which for girls aged 14-15 in
predicting the AUB pathognomonic indicators were Mateyko
body mass fat component according to Mateyko, transverse lower
pit size, circumference of the chest in a state of rest and in a state
of maximum exhale, the distal epiphysis of the forearm, the ecto-
morphic component of the Mateyko according to Heath-Carter, the
width of the distal epiphysis of the hip and the external conjugate.
Girls of 16-18 years old have relevant indicators such as transverse
lower pit size, body mass fat component according to Mateyko,
chest circumference in a state of maximum exhale, thickness of the
skin-fat fold under the shoulder, on the chest, on the abdomen and
side, the width of the distal epiphysis of the femur.

Thus, we have characterized the patterns of the occurrence
of abnormal uterine bleeding for girls 14-15 y. and 16-18 y.e
respectively.

Keywords: ovarian-menstrual cycle, girls of puberty, abnor-
mal uterine bleeding, mesomorphic, ectomorphic and ecto-me-
somorphic somatotypes.

PE3IOME

BO3PACTHBIE ACIHHEKTBI PA3BBUTHUS AHOMAJIb-
HbIX MATOYHBIX KPOBOTEYEHHUI V JIEBYIIEK
PA3HBIX COMATOTHUIIOB

Kyuepenko O.H., Haiika I.B., Koctiok A.JL.,
Cropoxyk M.C., Koctiok U.10.

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

Lenp uccnenoBaHus - NPOrHO3UPOBATh PA3BUTHE AHOMAJlb-
HBIX MaTOYHBIX KPOBOTEUEHMH C HCIIOIb30BAHHEM IUCKPHUMU-
HaHTHOU (DYHKIIMH C YU4ETOM BO3PACTHBIX KATETOPHii.

O6cenoBano 288 neBylIeKk FOHOLIECKOro Bo3pacra. OCHOB-
HyIO TPYIIy COCTaBUIM 58 neBylleK ¢ aHOMaJIbHBIMU MaTod-
HBIMH KPOBOTEUECHUSAMH, TPYIITy CpaBHEHUS - 230 mpakTHYeCKH
37I0pPOBBIX JIEBYILIEK TOTO ke Bo3pacrta. Mcronb3oBaHbl o0le-
KJIMHUYECKUE, YIbTPa3BYKOBbIE, J1a0OpaTOpHbIE, AHTPOIOME-
TPUUYECKUE, COMAaTOTUIIONIOTMYECKIE U CTATUCTHYECKIE METOIbI
uCcIeJ0BaHUsA. AHaIM3 MOJIY4YEHHbBIX TAHHBIX IIPOBEICH C IO-
motwio rporpammbl « STATISTICA 5.5» ¢ ucnonb3oBaHuem He-
apaMeTpPUIECKUX METOJOB OLIEHKH [OTY4YEHHbIX PE3yJIbTaTOB.

PesynbraThl NpPOBEIEHHOTO HCCIEIOBAaHUS BBIABWIH, YTO
Ui JeByliek 14-15 jer B NpPOrHO3UPOBAHMM AHOMAJIBHBIX
MaTOYHBIX KPOBOTCUCHHUH IAaTOTHOMOHMYHBIMU OBLIM IIO-
Ka3aTelIU: BEJIMYMHA XXUPOBOIO KOMIIOHEHTa MaccChl Tela I0

© GMN

Mareiiko, BeIMYHHA MTONEPEYHOT0 HIDKHETPYANHHOTO pa3Mepa,
BEJIMUYMHA OXBaTa I'PYAHON KJIETKH B COCTOSIHUM IIOKOSI U B
COCTOSHUM MAaKCHUMAaJbHOIO BbIIOXA, LIMPHHA JUCTAJIBHOIO
snuu3a HpeaIsiedbs, BEIMUYMHA SKTOMOPPHOrO KOMIIOHEHTA
comarorumna no Xut-Kaprepy, mwuprna JucTaibHOro smnudusa
Oenpa U HapyxHas KoHbrorata. J{ns nesymek 16-18 mer ak-
TyaJbHBIMH SIBJISUICH IIOKA3aTeNU: BEIMYMHA IIOIEPEYHOro
HIDKHEIPYIUHHOTO pa3Mepa, BEIUYMHA )KUPOBOI'O KOMIIOHEHTa
Macchl Tena 1o MaTelko, BeIMUMHA OXBaTa I'PYIHOMN KIETKU B
COCTOSIHMM MAaKCHUMaJIbHOTO BbI10XA, TOJIINHA KOKHO-)KUPOBOI
CKJIAJKH I10[] JIOTIATKOH, Ha TPYIH, KUBOTE U OOKY M IIUpUHA
JUCTabHOTO dnudu3a oenpa.

ABTOpaMH OXapaKTepU30BaHbl 3aKOHOMEPHOCTH BO3HUKHO-
BCHUSI aHOMAJIbHBIX MaTOYHBIX KPOBOTEUCHUH JUIs AeBYLIEK 14-

15 u 16-18 ner.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

OU3NYECKOE PABBUTHE KAK 3AJIOT YCIIEIITHOI'O
O®OPMUPOBAHUSA PEITPOAYKTHUBHOT'O HIOTEHIINAJIA

Ulbinauk B.A., JIpiHHEK A.A., 'TaBenko A.A., 'BepxomanoBa O.I.

TV «Uncmumym oxpansl 300pogssi 0emeil u nodpocmros Hayuonansnoii akademuu MeOUuyuHCKUX Hayk Yrkpaunoly,
2Xapwrosckuil nayuonaibrwlil meouyunckui yuusepcumem MO3 Vikpaunvl

310pOBbE ABIAETCS 3HAUMMBIM KOMIIOHEHTOM Y€JIOBEUECKOTO
6Jaronoayymss ¥ CYacThsl, OJHUM U3 HEOTHEMJIEMBIX IIPaB ye-
JIOBEKA, YCIIOBUEM YCIIEIITHOTO COI[HAIEHOTO ¥ SKOHOMHUECKOTO
pa3ButHs 11000# crpanbl. OcoOyr0 00ECIOKOCHHOCTh BBI3bI-
BaeT 370pOBbE JeTeH, NOO 310POBbE HAIIMU U BCEro olIiecTBa
B LICJIOM CBsI3aHbI cO 310poBbeM uesioBeka XXI Beka. OmHako
(Gusnyeckoe COCTOsIHME JeTell CBHUACTENLCTBYET O TOM, YTO
37I0pOBBE MOAPACTAIONIETO IOKOJIEHUSI HE COOTBETCTBYET HHU
HOTPEOHOCTSAM, HH BO3MOXHOCTSIM COBPEMEHHOIO O0IIeCTBa:
HHU3KHE TI0Ka3aTeld POXKAAEMOCTH, KOTOpbIE 3a IOCIEAHHE
25 ner cHu3wiuchk B 1,3 pa3a, BbICOKast MJIaJiCHYECKast U JeT-
CKas CMEPTHOCTb, YMEHBIIIEHNE YAEIbHOTO BECA JEBOYEK, KAK
Cpely BCero »KEHCKOTO HACENEHHs, TaK U JKEHIIUH PErmpomyK-
TUBHOTO Bo3pacTa (B 1,5 pa3), mpogoKaroLUIMiCs POCT THHE-
Kojorudeckoi maronoruu [2,4,12]. PenpomykTuBHas cucrema
— €IMHCTBEHHAs!, KOTOpasi aKTUBHO (YHKIMOHUPYET HE C BHY-
TPU-yTPOOHOTO Teproaa (Kak CepaeyHO-COCYIUCTasi CUCTEMA)
WK ¢ POXKICHHS peOeHKa (KaKk CHCTeMa OPraHOB JIbIXaHUs), a
[0 JOCTHXXEHUM OINpPENEICHHBIX (DH3MYECKUX U HNCUXMYECKHX
apaMeTpoB pa3BUTHUs AeBoukd. Hanbonee ys3BUMBIM sIBISETCS
nepuoy nmybeprara. B 3aBUCMMOCTH OT TOrO HAaCKOJIBKO 370pO-
BOH JIeBOYKA BCTYIAeT B ITyOepTaT, HACKOJBKO MPaBUIBHO OH
HPOTEKALT, 3aBUCUT (POPMUPOBAHUE KAK PENPOLYKTHBHOTO MO-
TeHUHasa, Tak u GpepruiipHOCcTH B Oyaymem. Ocoboe 3HaueHne
B 9TOM CBsI3M PUOOpeTaeT u3ydeHue mokasareaei pu3ndecKko-
ro pa3BuTHs JeByliek. Ha ocHOBaHMHU M3y4eHHs: 0COOCHHOCTEH
(U3NUECKOro Pa3BUTHS MOJKHO CYIHTh O COOTBETCTBHH MOP(]O-
METPUYECKHUX MOKa3aTesel BO3pacTy U CBOEBPEMEHHO BBISABUTH
HapyLICHUs, crocoOcTByoIMe (HOPMUPOBAHUIO PACCTPOICTB
penpoaykTuBHoro norexuuana [3,13]. Yposens ¢usngeckoro
Pa3BUTHA CYLIECTBEHHO BIMSCT HAa TEYCHUE BCeX (DYHKIMI Op-
raHM3Ma, B TOM 4ucie M Ha (OpMUpPOBaHHE HauOoOJIee 3HAYHU-
MO B )K€HCKOM OPraHU3Me - penpoayKTuBHOU. [1oapocTKOBBIi
BO3PACT SIBISIETCA OJHUM M3 CaMbIX CIOKHBIX 3TaloB >KH3HU.
VIMeHHO B 3TOT MepUOJ MPOUCXOAT HaUOO0JIee BEIPAXKEHHBIE U3~
MEHEHHs B (PM3MYECKOM U IIOJIOBOM Pa3BUTUH, a 3aBEPIIACTCS
OH JIOCTHXCHUEM JIe(UHUTUBHBIX APAMETPOB (PU3MUECKOrO U
MOJIOBOTO co3peBanus. dusnueckoe pa3BuTHe peOeHKAa MMEET
BBICOKHE JIOCTOBEPHBIE CBSI3H C HAJIWYUEM y HErO Kak JOHO030-
JIOTMYECKHX, TaK U XpOHHWYecKux Hapymenui [1,7]. Haubonee
4acTO BO3HMKHOBEHHE OTKJIOHEHHH B (PU3MYECKOM pa3BUTHH
CBA3aHO ¢ HaInMuueM: (QYHKIHOHAJIbHBIX U XPOHUUECKUX 3200-
JICBAHUI SHIOKPHUHHOW CHCTEMBI, 3a00J€BaHUI OPraHoOB KpoO-
BOOOpaIeHNs, (QYHKIMOHAIBHBIX HAPYIICHUI U XPOHHYECKHX
3a00/1eBaHMi KOCTHO-MBILICYHOH CHCTEMbl M COEIMHUTEIIBHOM
TKaHH [6,8]. Uem 3HaunTENIbHEE HAPYILICHNUSI B (PU3HIECKOM Pa3BH-
THH peOeHKa, TeM OOoJIbIle BEPOSTHOCTh HAJINUMS 3a00JICBaHus, B
MIEPBYIO OYEPEIb, 3TO KACAETCs POCTA, KOTOPbIH SBIAETCS OTpaxKe-
HHMEM CHCTEMHOTO IIPOLIECCa PA3BUTHSI, M MACChI TENA, MPEACTaBIIs-
IOILEN MHTErPAJIbHYIO OLIEHKY 00MEeHa BEIIIECTB 1 SHEPTeTUUECKHX
nporeccoB B opranmsme [5,10].

Ienbto vccneq0Banus SIBUIOCH ONpeaeieHne 0coOOeHHOCTe
(U3UUECKOro 1 MOJIOBOTO Pa3BUTHS NALUEHTOK C HAPYIICHUAMI
MEHCTPYaJIbHOTO IMKJIA MPU MOHHUTOPUPOBAHUU 3a MOCIEAHHUE
20 ner.
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Marepuays u meroabl. OlLeHKa (U3MYECKOrO PAa3BUTHS
JEBYIIEK-MOAPOCTKOB TPOBOAMIACHE HA OCHOBAHMU H3yUe-
HUS TIOKa3zaTeneil pocTa, Macchl Tena, oO0beMa Taluu, BbI-
YUCISUIACH aHTpornomerpudeckue uuaekcsl UMT u Ot/Poct
(TKP). ITonoBoe pa3BUTHE OLEHUBAIOCH IO COOTBETCTBYIO-
MM CTaAMsIM Pa3BUTHUA MOJOYHBIX Xeye3 (mammae — Ma),
BOJIOCSIHOTO MOKpOBa Ha J00Ke (pubis — P), B moambIieuHon
Bnaaune (axillaris — Ax), npeanoxennoi J. Tanner [23]. Cpo-
KH HACTYIUICHHs MEePBbIX MEHCTpyauuil (Bozpact menarche)
U XapakTep MEHCTPyalbHOH (yHKLMM yCTaHABIMBAIU Me-
Tofgom ompoca. IIpoBeneHo oGciemoBanue 1474 neBouek
cpeaHeoO0pa30BaTEeNbHBIX LIKOJ I. XapbKoBa B BO3PACTe OT
10 no 18 ner. CpaBHUBANKCh JAaHHbBIE, NMOJYy4YCHHBIC HPHU
obcnenoanuu 497 MalUEeHTOK C aHOMAIbHBIMU MaTOYHBIMU
KpoBoTeueHUsMHU nybepratHoro nepuoga (AMK IIII) u 677
- ¢ runoMeHcTpyansHeIM cunapomoM (I'MC), Haxonsmuxcs
HA JICYECHUH B TMHEKOJIOruYeckoM otaenaenuu I'Y «Mucruryr
OXpaHbl 310poBbs AeTeil u noapoctkoB HAMH Ykpaunsn» 3a
1997-2002 rr. u 2010-2016 rr. TpakToBKa MOJIy4EHHBIX pe-
3yJIbTaTOB AHTPOMOMETPUH MPOBOAMIACH C UCHOIb30BAHUEM
BO3PACTHBIX LEHTUIbHBIX Tabmui [9].

ITpoBeneHHOE UCCIIEIOBaHNE HE HOJBEPraeT ONacHOCTH O1a-
romnoyiyyue cyObeKTOB MCCIEAOBAHUS M HOIYYHIO O100peHue
xomuTeTa 1o ouostuxe I'Y «MHCTUTYT OXpaHbI 310pOBBs AeTei
u noapoctkoB HAMH VYkpauner» (npotokon 6unostuku Ned ot
6.04.2020 ).

PesyabraTtel u o0cy:xkaenue. lcmonb3oBaHue Merona
CUIMaJbHBIX OTKJIOHEHMH IpU aHaJIU3€ MoKa3zarejeld pocra,
MOJyYEHHBIX B pe3yinpTare obOcienoBaHus 1474 neBouex,
MPOKUBAIONINX B I. XapbKOBE, I03BOJIUIIO BBISIBUTD, YTO 3HA-
YUTEJIbHbIE OTKJIOHEHUS MapamMeTpoB pocta (6onee +2 SDS)
3apeructpupoBansl y 65 (5,5%) u3 Hux. B pesynsrare aHa-
JOTMYHOTrO aHajiu3a y OOJIBHBIX C HAPYLICHUSMH MEHCTpY-
aIbHON (YHKLMM YCTaHOBICHO, 4YTO HapyILICHHs pocTa y
HUX PErucTPHPOBAIHNCh 3HAUUTENIBHO 4Yamie. Y MaIlHeHTOK C
AMK IIIT u3smeHeHus CO CTOPOHBI POCTA 3aPErUCTPUPOBAHBI
y 7,4% (p<0,06), mpu I'MC -y 9,4% (p<0,0001).

IToka3arens pocTa SIBASETCS OAHMM U3 OCHOBHBIX IpH
BbIOOpE METOZa Tepanuu MpexJeBPEMEHHOTO MOJI0BOIO CO-
3peBanus (IIIIP) y meBouek. B koHcencyce EBpomeiickoro
o01ecTBa JeTCKUX SHAOKPHHOIOroB coBMecTHO ¢ CeBepoa-
MEPUKAHCKUM OOILECTBOM JETCKUX SHAOKPHHOJOTOB O MPH-
MEHEHUHU aHAJIOTOB IOHAJOTPONUH-PUIN3UHT TOPMOHA y Je-
teit ¢ IIITP o0s3aTeabHBIM YCIOBUEM SIBISIOTCS YCKOPEHHbIE
Temibl pocta (6onee 2 SDS) u nporpeccupoBaHue M0JI0BOTO
co3peBaHUs 3a nocyuenHue 6 mecsaues [18].

Jlnst Gornee MOTHON XapaKTEPUCTUKH (U3NUECKOTO Pa3BUTHS
HCIIONB3YIOT €r0 MHTErPaIbHYI0 OIIEHKY — FAPMOHHYHOCTb.

MoOHUTOPUHT (PU3UUECKOTO Pa3BUTHUs OOJBHBIX C Hapylle-
HUAMHI MEHCTPYaJbHOW (YHKIMH [OKA3aJ] €ro 3HaUYUTEIbHOE
YXY[AIIEHUE 32 MOCIEHNE TOAbl. Y COBPEMEHHBIX JAEBOUEK C
HaTOJIOTHEeH MEHCTPYaJIbHOTO IIMKJIA AUCTAPMOHUYHOCTD BH-
3MYECKOTO Pa3BUTHS 3aPETUCTPUPOBAHA MIPAKTUYECKH y KaxkK-
noi BTopoit (puc. 1).
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M [apmoHuyHOEe M ncrapmoHuYHOoe

Puc. 1 JJunamuxa noxazamenei gusuieckoco pazeumus oe-
80UEK C HAPYWEHUAMU MEHCMPYATbHO20 YUKLA

B HacTos1ee Bpemsi ¢ 11eJIbI0 a/IeKBaTHOM OLIGHKH MacChl Tena
ucnoib3yoT koddduunent UMT, KoTopblii TECHO KOppenupyeT
¢ 00MUM CcOzlepyKaHUEeM XKUpa B OPraHU3ME M BBIYUCIACTCS T10
dopmyiie UMT = m/h%.

CpaBHEHME C JaHHBIMH LIKOJILHUL XapbKOBCKOI MOIMYJISALNH
BBISIBUIIO, YTO HOpMaTUBHBIE Mokazarenu IMT y neBouek ¢ Ha-
PYLICHUSAMH MEHCTDPYalbHOH (YHKIUMH DPErHCTPUPYIOTCS JO-
CTOBEPHO Pexe, a N30BITOYHAS MACCA TEJIa U OKUPEHUE - 3HAYU-
TeJIbHO Yarue (puc. 2).
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Puc. 2. Yoenvnwiii sec 60onvnvix ¢ paznuunvin UMT

duznonornyeckye napaMeTpbl OTMEUAINCh 3HAUUTEIBHO PEXKe
BO BCE BO3pacTHbIE neprozbl. Hemocrarounast Macca Tera TOIbKO
B Bo3pacte 15-16 jeT, a n30bITOUHAsT ¥ OXKUPEHHE OTMEYAJINCh B
2-3,5 pa3a yarie B 3aBUCHUMOCTH OT Bo3pacTa (puc. 3-5).
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Puc. 3. Yoenvuuliii 6ec deouex ¢ nopmamugnvlmu nokasame-
aamu UMT
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Puc. 5. Yoenvnuvuii 6ec desouex ¢ uzbblmounoll maccoi mena
u odlcupeHuem

X0poI10 U3BECTHO, 4TO U30BITOUHAS Macca Tejla U 0COOeH-
HO O’)KHPEHHE aCCOLIMUPOBAHBI ¢ (POPMHUPOBAHUEM METAOOIH-
4eCKOro CHHJPOMA U pacCMaTpUBAIOTCS B Ka4ECTBE OJIHOI 13
OCHOBHBIX NPUYMH HapylIeHUH (YHKIUH PernposyKTHBHON
CHCTEMbl Y JKCHIIMH DENpoAyKTHBHOIO BO3pAacTa M OTpHULA-
TEJIBbHO BIMSIOT HA PENPOLYKTUBHBII MOTEHIMAN AE€BOYEK-TI0/I-
poctkoB [19]. OkupeHue cONnpspKeHO C BBICOKUM PUCKOM Ha-
pyLIeHHIT MeHCTpyanbHOW (yHKIMM, pa3BUTHEM Oecruionus,
MATOJIOTMYECKUX U3MEHEHHH B SMYHUKAX M SHAOMETpHU. MHO-
rHe XpOHUYECKHe OO0Ie3HN B3POCIbIX - 3TO POJIOHTHPOBAHHAS
MaTOJIOTHs MOPOCTKOB.

MeHee u3y4eHo BIUsHUE Ae(DUIHUTA MACCHI TEJIa HA PENpo-
JYKTHBHBIH MOTEHIMAJ. BOJNBIIMHCTBO COBPEMEHHBIX IOJ-
POCTKOB HEa/IeKBaTHO OLICHUBAIOT CBOH BEC M NPHHUMAIOT
pas3yInuHbIe MEpBI [0 €ro CHHKEHHIO, YTO yrpoxaer GopMmu-
posanuem nedunura maccsl Tena (JAMT) u gaxe pazBuTHEM
aHopexkcuu. Mexay tem, IMT acconuupyercs ¢ pa3BUTHEM
LIeJIOT0 psijia aKYIEPCKUX OCIOKHEHHH U THHEKOJIOTHYeCKUX
3aboseBaHuil, B TOM YHCIE paccTpoiicTB MeHcTpyanuu. [Ipu
neduIyTe Macchl Tesla MPOUCXOAUT 3aMeJIEHHE TEMIIOB CTa-
HOBJIEHHS MEHCTDPYaJbHOTO LHMKJA, YTO M INPEJoNpeeseT
BBICOKYIO 4aCTOTy €ro HapylICHHUi, KOTOpbIE 3apEerHCTPUpPO-
BaHbl y KaXXJOW BTOPOH, a y KaKJOW 4eTBEepTOH HOCHUIIU I1O-
CTOSIHHBIN Xxapaxtep [11,14].

IIpoBeneHHOE HCCIEAOBAHUE MOKA3AJI0, YTO 3HAYUTENIBHO
yaie JeUUUT Macchl Tesla PerHMCTPUPOBAJCSA y TMALUEHTOK
¢ BTopu4HOU ameHopeeit (25,7% nportus 13,9% npu AMK n
13,6% nipu onuromeropee, p, ,<0,0001).

[Homumo omnpenenenus MMT, usmeHeHus mnokasarenei
KOTOPOTO B OCHOBHOM SIBJISIIOTCS MAapKepoM pa3JIMuHbIX Ha-
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pYLICHUIN SHIOKPUHHONW CHCTEMBI, HCIONb3YETCsA TaKXKe CO-
OTHOLIEHHE oObema Tanuu K pocty [17,20]. Dto mpocToi,
HCUHBA3UBHBII NPaKTHYECKUN MHCTPYMEHTApHil, yUUThIBaIO-
UK UMEHHO BepXHee HaKOIJICHHE XKHUpa, KOTOPOe KOppeiu-
PYeT ¢ BHCLEPAIbHBIM XHPOM, SBISIOIIUMCS 00JIee OMacHbIM
Jutst 300poBbsi. On nonyuni HazBanue Ashwell Shape Chart u
UCIIOJIb30BAaHUE ATHX JUArpaMM HPOAEMOHCTPHUPOBAIO JTyd-
IIKe Pe3yNbTaThl JAJIsl IPOrHO3UPOBaHUs 1uabera, apTepruaib-
HOMW 'MIIEPTOHUU U CEPIEYHO-COCYAUCTHIX 3aboneBanuii [16].

B Bpurtanuu mpoBeieHbl UCCIICAOBAHHS 110 MOHHUTOPUHTY
unzaexca TKP u ycranosneno, uto 3a nocieanue 10 ner y ne-
BoueK 1 20 JIET y MaJbYUKOB — 3TO COOTHOUICHHE 3HAYUTEIIb-
HO YBEJIMYMJIOCH, YTO BBI3BIBACT OIPEAEICHHOE OCCIOKOHCTBO
¥ MOATBEP)KAAeT JaHHbIe 00 YBEIMUCHUH JieTel ¢ M30BITOYHOM
Maccoil Tela B COBpeMEHHOM counuyMe. Ha ocHoBe aHanmza
JIaHHBIX JIUTEPATyphl cliesaH BbIBOX, uTo uHAekc TKP spnser-
cs1 GoJiee HaJJKHBIM M TOYHBIM CKPUHHHTOM ITPOTHO3MPOBAHHS
KapIuoMeTaboInyecKkux ocioxkHeHui. [1osiBUIIOCH Takoe BbI-
paKkCHUE «yAEPKUBAUTE OKPYKHOCTb CBOCH TaJlUM MEHee I0-
JIOBUHBI pocTay [15].

CpaBuurenbHbli ananu3 kodpduunenroB UMT u TKP mo-
Ka3aJl, 4To ucnonb3oBanue uugexca TKP npuBoaut k ymeHsb-
IICHHUIO KOJMYECTBA AEBOUCK C PU3UOIOTMYSCKUMH aHTPOIIO-
METPUYECKHMHU MapaMeTpaMu M YBEIMUYCHHIO C Je(UIIUTOM
maccel Tena. [Ipu noseimenaom UMT koaddunnent TKP y
OoJbIIIeH YacTH JEeBOYEK OCTaBaJICs B Ipejieiax BO3PAaCTHBIX
U3MEHEHHUH, YTO MOXXET PAaCLIEHHUBAThCSH KaK HU3KUH PUCK
dhopMupoBaHHs KapAHOMETA00THMUYESCKUX OCIOKHEHUU. J[aH-
HbIE€ JIUTEPaTyphbl CBUIETEIbCTBYIOT, YTO aHTPONOMETpUYE-
ckuit nuaneke TPK sBisieTcst Hanbosee mpoCThIM U TOYHBIM B
ONPEEIICHUN «PUCKA ISl 310POBbsl Ha paHHeM 3Tame» [15].

®duznueckoe pazBUTHE PeOSHKA U MOJIOBOE CO3PEBAHKUE — ITO
JIBa B3aUMOCBSI3aHHBIX IpOLIECCa, KOTOPbIC AOMOJHSIIOT IPYyT
Jipyra. AHalIu3 MOJIOBOTO PAa3BUTHUS BBIABUII, YTO €TO ONEpEexke-
HHME BCTpEYaeTCs NMPAaKTU4EeCKU y Kaxaod 2-3 mauuentku 10-
13 ner ¢ AMK IIII, yTo B 2 pa3a mpeBbILIaeT MOMYJIALUOHHbIC
naHHble. [Ipy rUnoOMeHCTpyaIbHOM CHHAPOME OIEPEeKaroIine
TEMIIbI U CPOKH II0JIOBOTO CO3PEBAHUS PETUCTPUPYIOTCS TaK JKe
KaKk B nomymsauuu. IIpyuem omepekeHue MOJ0BOrO Pa3BUTHS
10-15 net ToMy Hazaja pPerucTpUPOBATIOCH NPAKTUUECKH C ONU-
HAKOBOM 4acTOTOM IpH (HU3HOJIOTMUSCKUX MapaMeTpax Beca M
ero u30BITKE, CIIEyeT OTMETHTh, YTO M30BITOYHAsI Macca Teja
¥ OXKMPEHHE BCTpedaInch Toraa He 6osee yeM y 10% GonbHBIX.
B Hacrosiee BpeMs onepeskeHue MoJI0BOr0 pa3BUTUS aCCOLMU-
pyeTcs ¢ n30BITOUHOM Maccoil Tesla U O)KUPEHHEM, U TaKHUe CO-
cTosiHus BerTpeyarorest noutr y 30% GoibHbIX (pHc. 6).

p<0,0001
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Puc. 6. Yoenvnouii sec 6onvnvix 10-13 nem ¢ onepexcenuem
nonoeozo pazeumus u paziuunvim UMT
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Perapnanus nojaoBoro pa3BuTHS B MOMYJSILUM 32 MOCIEI-
Hue 15 sier He nperepIelsia CylecTBeHHbIX u3MeHeHui. [Ipu
AMK IIIT emre 15 net Ha3aa oHa PErucTpUpOBAIACH 3HAYU-
TEJIbHO Yallle, 4yeM B nomynsuuu (6,6% nporus 1,5%, coot-
BeTcTBeHHO, p<0,0001), y cOBpeMEHHBIX NAIlUEHTOK OTCTa-
BaHUE IOJIOBOTO PA3BUTHs MPAKTUUYECKU HE OTIMYAETCS OT
MONMYJALUOHHBIX IOKa3areneil. Ilpu rumomeHcTpyasbHOM
CHUHAPOME MPOCIIECKUBACTCA HapacTaHUE YAEIbHOIO Beca Je-
BOUEK C OTCTaBaHUEM IIOJIOBOTO Pa3BUTHUA. Y COBPEMEHHBIX
0OJBHBIX peTapAalMs MOJOBOIO Pa3BUTHUS PETUCTPHUPYETCS
Oosee ueM B § pa3 yamie, yeM B nomnynasauuu (p<0,0001).

JIMCKpEeTHBIM IPU3HAKOM, ITO3BOJISIONIUM YETKO yKa3aTh
HNEepHoJ BKIIOYCHHSI OBApUAIbHON (YHKIMH, CIYXHT Me-
Hapxe. CpeaHUI BO3pacT HACTYIJICHUS NEPBOM MEHCTpya-
MU 32 TIOCJIEAHUE OBl HEe IIpeTepIesl CyLIEeCTBEHHBIX U3-
MEHEHHUI U HE UMEET 3HAUUMBIX pa3iInduil ¢ XapbKOBCKOH
nonynauueit npu AMK IIII, onHako 3HAUUTENBHO BBILLIE Y
OO0JIBHBIX C TUIIOMEHCTPYaJIbHbIM CUHIPOMOM. B kauecTse
IPOTHOCTUYECKOTO KPUTEPHUs HACTYIUICHUS MEHapXxe cle-
UaJMCTaMU Haubojee 4acTo paccMaTpHUBAIOTCS aHTPOIO-
MeTpuueckue nanueie - UMT, macca tena u pocr [22,23].
AHanu3 CpPOKOB IOSBIEGHHUS MEHapXe B 3aBUCHUMOCTH OT
VIMT 1no3BoiuI BBIICHUTB, UTO Y NMAIMEHTOK C HAPyLIEHH-
MU MEHCTPYaJIbHOU (YHKLNU U U30BITOYHON Maccoil Tena
CpeIHUN BO3pacT MEHapXe JAOCTOBEPHO MEHbLIC YeM IpH
HOPMAaTUBHBIX POCTO-BECOBBIX IOKa3aTessix u Aeduuure
Macchl Tejla. 3HaYMMBbIX pa3jiuduil B 3aBUCUMOCTH OT BUJA
[IaTOJIOTUHU (TUIEp- WJIM THIIOMEHCTPYaJbHBIM CUHAPOM) HE
BBISIBIICHO.

VYrenpHbIN BeC MALMEHTOK C paHHUM MeHapxe (IOosBICHUE
nepBoif MeHcTpyaruu 70 11 jer) OblI 3HAYMTEIHHO BBILIE
npu AMK IIII u He mpeBblIIan NOMYJISALMOHHBIX 3HAYCHUH
IIpYU TUIIOMEHCTpYyalbHOM cuHIpoMe. [lozaHee menapxe (mo-
cie 15 neT) perucTpupoBasoch JOCTOBEPHO yallle CPeu Ia-
IUEHTOK C PacCTPOiCTBAMU MEHCTPYalbHOW (QYyHKIHMH, MPH-
4YeM NpHU THIIOMEHCTPYaJbHOM CHHAPOME OHO BCTpEyajoch
oyt B § pas yaiue, ueM B nonyisauuu (p<0,001). Crenyer
OTMETHUTb, YTO MMEHHO y OOJIBHBIX C M30BITOYHOH Maccoi
Teja U O)KMPEHUEM paHHee MEeHapXe BCTPevasock oT 2,6 (npu
I'MC) no 3,8 pa3 (mpu AMK IIIT) yaiie, yem npu HOpMaTUB-
Hbix 3HaueHusix UMT. [Toznuee menapxe B 3,5 pasa yaiie pe-
THCTPHUPOBAJIOCH MPU ASPHUIUTE MACCHI TeJa, YTO MOATBEPIK-
JaeT oOIIEeN3BECTHOE MOJIOKEHHE O CYIIeCTBOBAHUU TECHOM
CBSI3U MEKAY GU3UUECKUM U IOJIOBBIM PA3BUTHEM.

[IpuBeneHHbIe NaHHBIC MOATBEPXKAAIOT IOCTYIAT O CBA3M
(u3nUecKoro, MOJIOBOrO Pa3BUTHUS U (HOPMHUPOBAHUH IMHEKO-
JIOTUYECKON MATOJIOIMH. A U3MEHEHHs POCTO-BECOBBIX I1OKa-
3aresieil SIBISIIOTCS PAHHUM CUTHAJIOM TPEBOTH AJIs AEBOYKU
U Bpaya, U MOTYT CJIY)KUTh CKPHHUHTOM JUJIsI BBIJICIICHUS dTHUX
HOAPOCTKOB B TPYIILy BBICOKOIO pPHCKa 1O (HOpMHUPOBAHUIO
HapylLIeHUH MEHCTPYaIbHOIO [IUKJIA.

Takum obOpa3oM, (usnMUecKoe pa3BUTHE JEBOYEK MOXKHO
paccMaTpuBaTh KaK «MapKep» COCTOSHHUS UX 3[0pPOBbS, UH-
JUKaTOp IIPOTHO3a CTAHOBJICHUS PENPOLYKTHUBHOTO IOTEH-
uana u GepTuiabHOCTH B OynymieM. JIloOble OTKIOHEHHS OT
HOPMBI B (PU3MYECKOM PA3BUTUH CBUJACTEILCTBYIOT 00 OTHO-
CUTEJIbHOM HeOJIaronoiny4nu B COCTOSIHUH 310POBbs U TPeOy-
I0T CUCTEeMaTH4YeCKOro HAaOMIOACHUS B laJbHEeHIIeM.

JIUTEPATYPA

1. T'epacumenko C.1O., XXurymsoBa E.O. Busnauenus piBHs
(i3UYHOTO PO3BUTKY i COMATHYHOTO 310POB’sI IIKOJISIPiB. BicHnk



GEORGIAN MEDICAL NEWS
No 11 (308) 2020

Kawm’strerp-IToainbehKoro HalioHaJbHOTO YHIBEPCHTETY iMeHi
IBana Orienka. 2016; 9: 98-107.

2. JeiaHuk B.A. 310poBbe A€BOYEK, MOCTPAJABLINX BCIE/I-
CTBHE BOOPYXKECHHOTO KOHGIUKTA. 310poBbe pederka. 2017;12
(8): 877-882.

3. Kyuma B.P., Cxo6nuna H.A., ITnaronoBa A.I. ®usnueckoe
paszButue aererd Ykpaunbl U Poccun B Hauane XXI cronerust.
Kues: I'enesa, 2013; 128 c.

4. Mauceenko [I.A., Laproxk E.I1., Cemenona lO.E. 'mnekonornye-
cKast 3a00J1eBaCMOCTh JICBOYCK-TIOPOCTKOB, HAXOISAIINXCS Ha Jie-
YCHUU B ICTCKUX COMATUYCCKUX OTACIICHUAX TIPU MHOFOl'IpO(bI/lJ'll)—
Hou oonpHue. PMOK. Marb u st 2015; 23 (20): 1217-1218.

5. Maxkaposa JI.B., [lapannuesa T.M., Jlykbsuen I'H., Jlezxosa
I''H., Tropuna E.B., Opaos K.B. CocTostHue 310poBbst 1 (pu3u-
yeckoe pa3Butue nereil 12-13 net. Hosble uccnenosanus. 2015;
3 (44): 43-57.

6. Mupckast H.b dakTops! pricka, HEraTHBHO BIIMSIFOLIUE Ha (op-
MHUPOBaHUE KOCTHOMBIILIEYHOM CUCTEMBI JIETEH 1 MOAPOCTKOB B CO-
BPEMEHHBIX ycnoBusix. [ uruena u canurapus. 2013; 9 (21): 65-71.
7. HsmbkoBekuit C.JL., Suyna M.C., CenkeBuu E.M., [Tacuuniox
N.I1. Menuko-counanbHble O0COOCHHOCTH COCTOSIHUSI 310PO-
BbsI ILIKOJILHUKOB B Ykpaune. Georgian Medical News. 2014; 5
(230): 60-65.

8. IToBoposHtok B.B. ITomuanosa E.1. K Bonpocy o cunapome
runepmobminbHocTH cyctaBoB. bonb. CyctaBbl. [To3BOHOY-
Huk. 2012; 5: 28-32.

9. IlpoTokoau HagaHHS MEIUYHOI JOMOMOTH MiTAM 3a
CIEMIANBHICTIO «JIUTAYa C€HIOKpHHOJIOTis». mia. pex. H.B.
3enuncbkoi; MO3 Ykpainu. Kuis, 2006; 94 c.

10. Pynenko H.H., Mensuuxosa W.1O. Biusinne dusnueckoro pas-
BUTHS Ha (POPMUPOBAHUE COMATUYECKOI! maTonoruu (0030p JnTe-
parypsl). Becrauk Cankr-ITetepOyprekoid MEIMIIMHCKOM akaje-
MHH MOCISIUIIIOMHOTO oOpaszoBanus. 2009; 1 (2): 94 -103.

11. Ps6uuenxo T.U., CxoceipeBa I'A., Kapuesa T.B. Cocro-
SHUE PENPOAYKTHBHOTO 370POBbS JACBOYCK-TIOAPOCTKOB C
nebunutom Maccel Tena. Bectauk HI'Y. Cepus: Buonorus,
KinHuueckas meaununa. 2011; 9 (2): 44-47.

12. Craructuka HaceneHHs Ykpainu. Available from: https://
index.minfin.com.ua/reference/people/http://database.
ukrcensus.gov.ua/MULT/Dialog/statfile c.asp

13. Xomua M.M., IOpbeB B.B., Jleonosa 1.A. 3n0opoBse pedeH-
Ka-KpUTEPHUHU OLIEHKH 3HaHHE NTPOIEIEBTUKH - OCHOBA KJIMHUYE-
CKOTO MbILIIeHHs: ¢6. Hay4H. TpyaoB. 2015; c. 85-100.

14. apaiixuna E.}O., Mensenesa H.H., apaiixuna E.I1., y-
muaa ['B. Jleburnmr maccel Tena JAeBYyHICK: MPOOIEMbI PEMpo-
JTYKTUBHOTO 310pOBbs. CHOMpCKOe MequLMHCKOoe 0003peHHe.
2016; 1: 26-32.

15. Ashwell M., Gibson S. Waist-to-height ratio as an indicator
of ‘early health risk’: simpler and more predictive than using
a ‘matrix’ based on BMI and waist circumference. BMJ Open.
2016; 6: 010159.

16. Ashwell M., Gunn P., Gibson S. Waist-to- height ratio waist
circumference and BMI for adult cardiometabolic risk factors:
systematic review and meta-analysis. Obesity review. 2012; 13:
275-286.

17. Bacopoulou F., Efthymiou V., Landis G., Rentoumis A.
and Chrousos G.P. Waist circumference, waist-to-hip ratio and
waist-to-height ratio reference percentiles for abdominal obesity
among Greek adolescents. BMC Pediatrics. 2015; 15 (1): 1-9.
18. Carel J.C., Eugster E.A., Rogol A., Ghizzoni L., Palmert
M.R. Consensus Statement on the Use of Gonadotropin-Releas-

© GMN

ing Hormone Analogs in Children. Espe-Lwpes Gnrh Analogs
Consensus Conference Group. Pediatrics. 2009; 123(4):752-762
19. Elizondo-Montemayor L., Hernandez-Escobar C., Lara-
Torre E., Nieblas B., Gomer-Carmona M. Gynecologic and ob-
stetric consequences of obesity in adolescent girls. Journal of
Pediatric and Adolescent Gynecology. 2017; 30 (2): 156-168.
20. Kuriyan R., Thomas T., Lokesh D.P., Sheth N.R., Mahen-
dra A., Joy R., Sumithra S., Bhat S., Kurpad A.V. Waist Cir-
cumference and Waist for Height Percentiles in Urban South
Indian Children Aged 3-16 Years. Indian Pediatrics. 2011; 48:
765-771.

21. Mohammad Hozoori, Fariba Moradi, Zoha Hosseini-zade,
Masoomeh Kazemian, Shahram Arsang-jang. Age at Menarche
and its Relationship to Anthropometric Indices in Adolescent
Girls. International J Pediatrics. 2017; 5 (7): 5255-5262.

22. Rgbacz-Maron E. Dependence Between Age at Menarche,
Body Composition and Selected Somatic Indices. Collegium
antropologicum. 2015; 39 (3): 647-652.

23. Tanner J.M., Davies P.S.W. Clinical longitudinal standards
for height and height velocity for North American children. The
Journal of Pediatrics. 1985; 107 (3): 317-329.

SUMMARY

PHYSICAL DEVELOPMENT AS A KEY TO THE SUC-
CESS OF THE FORMATION OF REPRODUCTIVE PO-
TENTIAL

"Dynnik V., 2Dynnik O., 'Havenko H., 'Verhoshanova O.

!SI "Institute for Children and Adolescent Health Care of NAMS
of Ukraine"; ’Kharkiv National Medical University, Ukraine

The aim of this study was to analyze the characteristics of
physical and sexual development of patients with menstrual ir-
regularities while monitoring over the past 20 years.

Physical and sexual development of 497 patients with abnor-
mal uterine bleeding (AMC PP) and 677 with hypomenstrual
syndrome (HMS) aged 10 to 18 years were evaluated who were
treated in the period 1997-2002 and 2010-2016. The data were
compared with the results of epidemiological studies of a popu-
lation of schoolgirls in Kharkov region.

Monitoring of physical development of patients with men-
strual dysfunction showed a significant deterioration in re-
cent years. In modern girls with menstrual pathology, dis-
harmony of physical development was recorded in almost
every second, which is significantly more often than in the
population and in relation to patients examined 15-20 years
ago (p<0.001-0.0001).

Deviations in sexual development were recorded in more
than half of patients with menstrual dysfunction. Moreover,
its advance was much more often recorded in case of abnor-
mal uterine bleeding at puberty, and lag in hypomenstrual
syndrome. Earlier menarche was more characteristic for ab-
normal uterine bleeding at puberty and later one - at hypo-
menstrual syndrome.

Physical development of girls can be considered as a
“marker” of their health status, an indicator of forecast for the
formation of reproductive potential and fertility in the future.

Keywords: menstrual dysfunction, physical, sexual develop-
ment, teenage girls.
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PE3IOME

OU3UYECKOE PAZBBUTHE KAK 3AJIOI' YCIIEHIHO-
ro ®OrPMHMPOBAHUA PEINPOAYKTHBHOI'O IIO-
TEHHUAJIA

UTpinnuk B.A., 2IbiHHMK A.A., 'TaBeHKko A.A.,
"Bepxomanosa O.T.

TV «Hncmumym oxpamnst 300p0ogbst demetl u hoopocmkos Ha-

YUOHATLHOU aKademull MeOUYUHCKUX HayKk Yikpaunvly, *Xapo-
i 1 7 i

KOBCKUU  HAYUOHATbHBIUL  Meouyurckuill  yHueepcumem MO3

Vrpaunvt

Lens uccrnenoBanus - onpeneiaeHne 0coOeHHOCTEH Qu3n-
YECKOTO ¥ TOJIOBOTO Pa3BUTHS MAIMEHTOK C HAPYIICHUSIMH
MEHCTPYaIbHOTO IUKJIA TPU MOHUTOPHPOBAHHH.

OneHuBanoch GU3NIECKOE U IMOI0BOE pa3BuTHE 497 mamu-
CHTOK C aHOMAJbHBIMU MaTOYHBIMHU KpoBoTeueHHIMH (AMK
II1) u 677 - ¢ runomenctpyaidbHeiM cuaapoMoM (I'MC), B
Boszpacte 10-18 rer, HaXomAmIMXCS HAa JCUYECHHUH B IMEPHOL
1997-2002 rr. m 2010-2016 rr. /laHHBIE CPaBHUBAIUCH C pe-
3yAbTaTaMH SMHIEMHONOTUIECKHX HCCIEIOBAHUN MOITYJIs-
IIUH ITKOJBHUI] XapbKOBCKOTO PETHOHA.

MOHHTOPUHT (HU3UUECKOTO Pa3BUTHs OOJIBHBIX C HapyIIe-
HUSAMH MeHcTpyanbHOH ¢yHkmmum (HM®) moxazan 3Hauu-
TEIBHOE eT0 yXY/AIICHUE 3a TOCTEJHIE TOABL. Y COBPEMEHHBIX
neBouek ¢ HM® nucrapMoOHUYHOCTH (YU3HUECKOTO Pa3BUTHUS
peructpupoBaiach NpakKTUUECKU y Ka)J0W BTOPOM, 4TO /10-
CTOBEPHO Yallle, YeM B MOIMYISIUH U 110 OTHOIIEHHIO K MaIH-
eHTKaM, o0cienoBaHHBIM 15-20 et Hazan (p<0,001-0,0001).

OTKIIOHEHHA B TIOJIOBOM Pa3BUTUU PETHCTPUPOBAIUCEH 00-
jiee 4eM y nosioBuHbl nanueHtok ¢ HM®. Ilpuuem ero one-
pexeHne 3HauYuTeNbHO 4ale peructpuposasnioch npu AMK
[III, a orcraBaHue - NPH TUIIOMEHCTPYAJIbHOM CHHJIPOME.
Jns AMK IIIT Gonee xapakTepHBIM OBUIO paHHEE MEHapXxe,
mpu 'MC — mo3nnee.

dusnueckoe pa3BUTHE AEBOYEK MOXKHO paccMaTpUBaTh
KaK «MapKep» COCTOSTHHS X 30POBbS, HHIUKATOP MPOTHO32
CTaHOBJICHUSI PETNPOAYKTUBHOTO MOTEHIMAaNa U (HhEepTUIBHO-
CTHU B Oyaymiem.
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OPPORTUNITIES AND PROSPECTS OF MICROBIOLOGICAL DIAGNOSIS
OF ENT MYCOSIS (REVIEW)

Bezshapochnyy S., Podovzhnii O., Polianska V., Zachepylo S., Fedorchenko V.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The problem of increasing the number of patients with oppor-
tunistic mycotic diseases of various localizations, ENT organs
in particular, has become acute in recent decades. According to
Kunelskaya V.Ya. (2019) the share of fungal lesions of the ear
and upper respiratory tract (URT) in the structure of chronic in-
flammation of these biotopes is currently 22.1%. Among them,
the share of pharyngomycoses is 50%, otomycoses — 36%,
laryngomycoses — 7%, fungal lesions of the nose and nasal cavi-
ties — 7% [13,14].
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The increase in mycoses is due to the increase in the number
and influence of exogenous and endogenous risk factors for their
development, which lead to the suppression of the mechanisms
of specific and nonspecific antifungal protection of the mac-
roorganism. Decreased activity of the colonization resistance
components of the ENT organs leads to the pathogenic potential
realization in the main mycoses pathogens of the upper respira-
tory tract and ear. The dominant pathogens in the development
of fungal lesions of the ENT organs are: opportunistic fungi of
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the genera Aspergillus, Penicillium, Mucor and yeast-like fungi
of the genus Candida, which are characterized by low levels of
pathogenicity. In addition, they are part of the indigenous micro-
flora of the macroorganism. Mycelial micromycetes are wide-
spread in nature, but only under certain conditions can acquire
pathogenic properties and cause damage to human organs and
systems. The increase in the frequency and significance of op-
portunistic fungal diseases of the ENT organs is primarily asso-
ciated with an increase in the number of immunocompromised
patients. This is facilitated by long-term use of drugs (antibi-
otics, steroid hormones, cytostatics, etc.), which leads to a de-
crease in the immune resources of the macroorganism, as well
as an increase in the number of diseases resulting in secondary
immune deficiency (endocrinopathy, cancer, AIDS, gastrointes-
tinal tract pathology, dysbiosis, etc.) In addition, the increase in
the percentage of patients with opportunistic mycoses is associ-
ated with the widespread introduction of invasive methods of
diagnosis and treatment [4,11,13,24,26,28,34,39].

The diagnostic problem of opportunistic fungal infections in
otorhinolaryngology is becoming increasingly important and
has some difficulties, as their clinical manifestations and signs
don’t have absolutely specific features, especially in immuno-
compromised patients [13,14]. The presence of the main patho-
gens of mycoses of the ENT organs in the test material taken
from the patient may not always be grounds for diagnosis, be-
cause these microorganisms are components of autochthonous
and allochthonous normoflora and can contaminate the mucous
membranes of the upper airways and skin of the external acous-
tic meatus [18,22]. Under these conditions, the quantitative de-
termination of the pathogen is considered as one of the diag-
nostic criteria. Thus, for fungi of the genus Candida the main
diagnostic criteria are the presence of cells in micropreparations
that are actively vegetating or their filamentous forms — true my-
celium or pseudomycelium, as well as the number of isolated
pathogens not less than 10* colony-forming units (CFU) / ml.
For mycelial fungi (genera Aspergillus, Penicillium, Mucor) the
main diagnostic criterion is the presence of the pathogen in cul-
tural, cytological and histological studies [10,15,18].

An important feature of inflammatory diseases of the upper
respiratory tract and ear is the growing number of lesions caused
by several pathogens that cause the development of mixed infec-
tions. Mixed infection is a fundamentally new form of infection,
which does not involve the summation of different monoinfec-
tions, but is determined depending on the numerical ratio of
pathogenic and opportunistic microorganisms, their interaction
and activation of some against others. Mixed infection is char-
acterized as a complex process of interaction between two or
more pathogens and the human body. Complex interactions of
associate microbes can lead to changes in their biological prop-
erties. Thus, the products of life that synthesize microorgan-
isms of one species can stimulate the growth and reproduction
of microorganisms of other species — members of the microbial
community, thereby demonstrating the synergistic nature of the
interaction. In addition to mutual reinforcement, the interaction
of microorganisms may be accompanied by the opposite phe-
nomenon — mutual inhibition (antagonism) of growth and repro-
duction. Complex processes of interaction between members of
microbial communities depend on the conditions of existence
of pathogens, the characteristics of the habitat and may remain
constant or change under certain circumstances. Associates are
able to change not only the biological properties of each other,
but also their impact on the macroorganism due to its additional
sensibilities, increased virulence of the pathogen and the forma-
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tion of new factors that complicate the course of the disease.
The formation of such microbial communities can cause a long
course of inflammation [1,9,15,16].

In the structure of mixed infections of the ENT organs, a
significant role belongs to fungal-bacterial associations, which
according to various authors, are confirmed microbiologically
in 26-70% of cases, depending on the habitat and the nature of
the inflammatory process. [6,16,19,21,25]. More often, associ-
ate bacteria are identified by Staphylococcus aureus, Staphylo-
coccus epidermidis and Pseudomonas aeruginosa [21,25]. The
frequency of fungal-fungal associations is from 4 to 6% [19,25].

Due to the fact that clinical manifestations and signs of fungal
lesions and mixed infections of ENT organs are not absolutely
specific, their diagnosis is based on a set of clinical and laborato-
ry examinations, which include patient complaints, anamnesis,
objective examination, additional research methods and results
of microscopic, mycological, serological, molecular genetic and
histological methods [12,29].

Material for the study of ear and upper respiratory tract myco-
ses may be pathological secretions from the surface of the mu-
cous membrane of the pharynx, nasal cavity, larynx, pathologi-
cal discharge from the ear (crusts, scales on the walls and lumen
of the external acoustic meatus and postoperative cavity), and
pathological contents of the nasal cavities. The material is col-
lected with a sterile swab, then placed in a test tube with sterile
Sabouraud transport medium. Pathological material taken from
the patient must be delivered to the laboratory as soon as pos-
sible. Delayed transportation can lead to the death of pathogens
sensitive to environmental conditions, changes in the number of
these microorganisms or contamination with secondary micro-
flora [10,22,29].

Laboratory diagnosis to determine the etiology of the dis-
ease should begin with a microscopic method, which is based
on the study of morphological features of micromycetes in the
test material using different types of microscopy. To determine
the structural elements of fungi, pathological material is studied
in native (unpainted) and in stained preparations. At microscopic
research of native preparations, it is necessary to carry out their
preliminary enlightenment in a solution of 10% KOH or NaOH.
In the preparation of stained preparations, the dried smear is fixed
with a mixture of Nikiforov or Carnoua, 5% solution of chromic
acid and others. The fixed smear is painted over by various meth-
ods: Gram-Welch, Romanovsky-Giemsa, McManus, Araviysky,
Ziehl-Neelsen, calcofluor white, etc. [10, 14]. Insufficient informa-
tiveness of the microscopic method, which may be caused by low
sensitivity and inability to identify the pathogen due to changes in
the characteristic morphology of the pathogen under the influence
of environmental factors and antimicrobials agents, necessitates the
use of the mycological method.

The purpose of the mycological method of diagnosis is to
isolate a pure culture of the pathogen and its identification. To
solve these problems, it is initially conducted the microscopy
of pathological material with subsequent seeding on nutrient
media: Sabouraud agar, beer wort, meat-peptone glucose broth,
Sabouraud broth, Czapek and Francis medium, wort agar, corn,
rice, potato agar, chromogen CHROM agar and others. It is done
to study the biological (morphological, tinctorial and cultural)
properties of microorganisms, as well as to determine the sensi-
tivity to antifungal medicines. Adding to the media of antibac-
terial antibiotics — gentamicin, chloramphenicol, rarely strepto-
mycin and penicillin makes these media selective and protects
primary crops from bacterial germination [10,22]. Incubation of
crops is carried out in a thermostat at a temperature of 22-25 °C,
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which is optimal for the growth of most species of fungi. The
incubation period lasts from 1 to 4 weeks. Macroscopic study
of the obtained colonies of fungi is carried out on the following
grounds: evaluate the nature of the surface, margins, their shape
and consistency, the color of the substrate and air part of the col-
onies. During the growth of the primary culture, it is necessary
to conduct its microscopic examination every three days from
the beginning of incubation. Microscopy of selected cultures al-
lows to establish the genus of the pathogen by morphological
features. Microscopic examination of mycelial fungi determines
the structure of the mycelium: the color of the hyphae and the
absence or presence of septa, the nature and frequency of their
location. The results of macro- and microscopic study of the iso-
lated pure culture are the main in the process of identification of
molds. In some cases, to establish the type of pathogen (often
yeast-like fungi) requires the use of special media, as well as the
study of enzymatic activity of pure culture. The ability of repre-
sentatives of this genus to assimilate and ferment carbohydrates
is assessed (study results of auxonogram and zymogram). The
results of such studies are reliable and highly informative, but
their implementation takes some time, which leads to a delay in
the start of rational treatment. [22,41].

The appearance of identification tablet test systems for bio-
chemical detection of API RapID, CrystalTM in the late twen-
tieth century has simplified and accelerated the process of iden-
tifying bacteria and fungi of the genus Candida [S]. API test
systems consist of standard biochemical test strips (rows) and
comprehensive identification databases. Each strip is made of
plastic, in the holes of which are dry substrates and an indicator.
The suspension of microorganisms is introduced into each well
of the strip; after incubation, the results of the study are given
concerning the change in color of the medium in the well [17].
When using these systems, the identification time of microor-
ganisms is reduced to 48 hours, which gives them a significant
advantage. With increasing frequency of fungal-bacterial asso-
ciations, the use of these systems is appropriate and convenient.

Particular attention should be paid to determine the sensitiv-
ity of fungal pathogens to chemotherapeutic drugs, in cases of
mixed infection in particular, on which the effectiveness of treat-
ment depends. Extensive and uncontrolled use of antimicrobi-
als leads to the formation of microorganisms resistance to these
drugs. Therefore, it is advisable to introduce into clinical prac-
tice methods of rapid diagnosis of pathogens to determine the
sensitivity of microorganisms to antimicrobial drugs, as well as
the search for alternative treatments that reduce the development
of resistance to pathogens (probiotics, bacterial lysates, phyto-
preparations, essential oils and their derivatives, etc.) [32, 33].

The main traditional methods for determining the antifungal
susceptibility of fungal infections are disc-diffusion and serial
dilutions. Disc-diffusion method is widely used to determine the
sensitivity or resistance of the selected culture of micromycetes
to antifungals of different chemical groups. The method of serial
dilutions allows establishing the minimum inhibitory concentra-
tion (MIC) and the minimum fungicidal concentration (MFC) of
the antifungal agent, which are quantitative indicators of drug
activity. In recent years in order to determine the sensitivity of
fungal and bacterial microorganisms to antifungals and antibi-
otics it was used the quantitative diffusion method of E-tests
(epsilometric) [17]. E-tests are strips of inert plastic on which
the antimicrobial drug is applied in concentrations that vary in
a gradient from minimum to maximum. On the reverse side of
the strip, there is a scale of the corresponding minimum inhibi-
tory concentrations. During the cultivation of a pure culture of
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the pathogen in a Petri dish with a nutrient medium around the
strip, an elliptical zone of growth retardation of microorganisms
is formed, which crosses the strip in the place corresponding to
the MIC. For reliability of results of research, it is recommended
to use no more than two strips on one Petri dish. ATB strips,
which are used to quantify the sensitivity of microorganisms to
antimicrobial drugs (antibiotics and antifungals) in a semi-liquid
medium, have been widely used. The results of the study are ac-
counted by the presence or absence of microorganisms growth
in the wells. The use of ATB strips makes it possible to simul-
taneously establish the susceptibility of the pathogen to 25 anti-
fungal drugs and determine the MIC of each of them in 24 hours.

Today, the solution to the problem of rapid and reliable identi-
fication of fungi and determination of their sensitivity to antifun-
gal drugs is provided by the use of semi-automatic and automat-
ic microbiological analyzers VITEK, VITEK2, Walk Away, etc.,
which are presented in modern bacteriological and mycological
laboratories in Ukraine. The use of automatic microbiological
analyzers increases the accuracy of classical phenotypic identi-
fication up to 80% [5,17].

Bacteriological analyzer VITEK with computer software,
containing a special program, consists of two blocks — a device
for filling and sealing cards, as well as an incubator and reader.
The tests are performed in plastic cards. After preparing the
solution from the selected culture, the turbidity of which (the
number of microorganisms per unit liquid) must be assessed on
a nephelometer, which is part of the device. The card is filled
automatically with a vacuum to prevent contamination and un-
even filling of holes, and then the card is hermetically sealed.
Cards for pathogen identification contain 30 wells with lyophi-
lized biochemical substrates and the necessary reagents. The re-
sult of the interaction of the microorganism with the reagents is
recorded by the device and evaluated by a computer program.
Cards for determining the sensitivity to antimicrobial drugs
consist of 45 wells, which are filled with these drugs of differ-
ent concentrations. The time of identification and determination
of sensitivity to antimicrobial drugs does not exceed 4-6 hours.
More advanced is VITEK?2, in which the quantity of operations
is automated [27]. The device contains up to 60 cards, each of
which has 64 holes, which allows to speed up identification by
using more biochemical substrates. The device uses a fluores-
cent indicator, and in the case of enzymatic tests — labeled sub-
strate [17,31].

Another system of automated microbiological testing is a
modern automatic microbiological analyzer Walk Away (Sie-
mens Healthcare Diagnostics), which allows to identify micro-
organisms in 4 hours and determine their sensitivity to more
than 50 antimicrobial drugs in 4-24 hours. The range of micro-
organisms that can be identified using this analyzer is more than
360 species. This analyzer uses a fluorescent detection method.
Identification is based on a system of biotyping of microorgan-
isms by more than 30 reactions simultaneously, which allows
to ensure a high level of specificity and accuracy of the results.

However, despite a number of advantages listed above, there
are some disadvantages of automated microorganism identifica-
tion systems. Thus, their use requires mandatory pre-selection
of pure culture, which lasts 18-24 hours and thus increases the
duration of the study. Also, when using them, the frequency
of detection of resistant strains can be reduced due to the slow
growth of resistant isolates. The results of the studies in most
of the analyzer data are recorded by comparing the growth of
microorganisms (or its absence) in the presence of antibiotics
with control, where there are only microorganisms. Therefore,
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it is quite difficult to differentiate cells that die from those that
multiply slowly. In addition, their widespread introduction is
limited by the impossibility of identifying isolates with atypical
biochemical properties and high cost of equipment and expen-
ditures on materials.

Practical health care requires the introduction of more reli-
able, express and accurate methods of detection and identifica-
tion of pathogens of fungal infections, which include the method
of mass spectrometry [20]. This is a physical method of measur-
ing the ratio of the mass of charged particles of matter (ions) to
their charge. Instruments that implement this method are called
mass spectrometers. Examples of mass spectrometers are VI-
TEK MS, MALDI-TOF MS, MALDI Biotyper. The greatest
clinical significance of mass spectrometry is achieved in the
analysis of nucleic acids (DNA/RNA) and peptides (proteins).
Identification of microorganisms is based on the definition of
a unique set of proteins for each species of microorganisms —
a kind of «fingerprint» (fingerprinting) of the microorganism,
«proteomic fingerprinting» [30,35,44]. Identification is carried
out mainly by ribosomal proteins, which are present in all mi-
croorganisms. The essence of the method is to convert (using
laser pulses) organic matter of microorganisms into charged
particles — ions. This process is called ionization. In this case,
the molecules of the additional substance — the matrix (a-cyano-
4-hydroxycinnamic acid) and the proteins of the microorganism
under study pass into the gas phase, and the matrix molecules
interact with the proteins and transfer a positive charge to them.
The ions obtained as a result of ionization are transferred to the
gas phase of the vacuum part of the mass spectrometer by means
of an electric field. In the deep vacuum of the analyzer, the ion-
ized proteins under the influence of an electric field move from
the ionization source to the detector with accelerations inversely
proportional to their atomic masses. This is how charged ions
are sorted by mass (more precisely, in relation to mass to charge,
m / z) and the time of their flight by a certain distance. After the
ions hit the detector and subsequent digitization of the result, the
mass analyzer program estimates the time of flight of particles
and builds a mass spectrum — a graph on the abscissa that is the
ratio m / z and on the ordinate — the number of ions registered by
the detector at a particular time. The obtained mass spectrum is
compared with the spectra from the database of the mass analyz-
er, and based on information about the masses of characteristic
proteins is the identification of microorganisms. MALDI-TOF
MS pathogen identification requires a mass spectrometer, an
appropriate program and a database. The process of identify-
ing one microorganism takes no more than 2 minutes. The main
advantages of the MALDI-TOF MS methods are: fast and reli-
able identification of microorganisms, low requirements for staff
qualifications, no need for special material expenditures, high
sensitivity (10* — 10° microbial cells), possibility of identifica-
tion of microorganisms of different taxonomic groups (mycelial
and yeast-like fungi, gram-positive and gram-negative bacte-
ria), high identification speed — 1 min/sample, high accuracy of
species identification (exceeding 98%), reduction of the cost of
each study by 12-96 times compared to phenotypic (manual and
automated) methods [3,5,17,20,31,35].

Directly, the method of mass spectrometry can not be used
to directly determine the sensitivity of microorganisms to anti-
microbial agents. Identification of the pathogen, determination
of its sensitivity to antimicrobial medicines (AMM) and their
MIC is carried out with the participation of hybrid equipment,
combined with a special program two separate analyzers: mass
spectrometer (for identification) and automatic bacteriologi-
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cal analyzer (to determine the sensitivity of microorganisms to
AMM and MIC) [5,8,38].

In cases where the mycological method can only detect mi-
cromycetes, but not to establish their etiological role in the de-
velopment of the inflammatory process, the application of se-
rological reactions of immunological testing becomes relevant.
Thus, immunological diagnosis of mycoses of the ENT organs
in combination with microscopic, mycological and histological
methods of research can confirm the fungal etiology of the dis-
ease. The reaction of the immunological method is used in two
directions for the purpose of: detection of antibodies in patient’s
serum by means of specific diagnostic antigen; determination of
pathogen antigens using standard diagnostic serum.

To determine the presence of antibodies to fungal antigens in
the serum of the subjects, traditional and modern serological re-
actions are used: agglutination test (AT), complement fixation
test (CFT), immunofluorescence assay (IFA), enzyme-linked
immunosorbent assay (ELISA) and others. For serological con-
firmation of fungal diseases, it is especially important not only
to detect specific antibodies, but also to determine their quantita-
tive dynamics during the disease. For this purpose, the serum of
the subject is studied several times: the first time - at the request
of the patient, the second time - after 7-10 days. Diagnostically
significant in serological reactions is an increase in antibody ti-
ter in paired serums by 4 times or more [10,22].

Immunological diagnostic methods used to identify patho-
gen antigens are represented by latex agglutination test, indi-
rect hemagglutination test, immunofluorescence assay, enzyme-
linked immunosorbent assay, immunoelectrophoresis test, etc.

Both traditional and modern immunological reactions in
mycology have their drawbacks: low sensitivity and specific-
ity. This is due to the presence of antigens common to certain
species of fungi, a decrease in the level of antibody production
in certain categories of patients (immunodeficiency, diabetes,
chronic diseases, etc.). To increase the informativeness of the
serological method in the diagnosis of mycoses of the upper re-
spiratory tract and ear, it is recommended to use several reac-
tions simultaneously. Methods of immunological diagnosis are
constantly being improved, which is due to the emergence of
new information about the structure of fungal antigens.

New highly effective molecular genetic methods that do not
require prior isolation of pure culture simplify and improve the
quality of laboratory diagnosis of mycoses, including ENT or-
gans. The most popular methods include polymerase chain reac-
tion (PCR) and sequencing, which can be attributed to express-
methods [7,42,43].

The PCR method is used to detect an infectious agent, if the
nucleotide sequence of the gene or its fragment, specific only to
this pathogen, is known. The principle of PCR is based on mul-
tiple copying (amplification) of the studied DNA by the enzyme
DNA polymerase in vitro, which leads to the rapid accumulation
of a certain DNA sequence of interest to the researcher, in suf-
ficient quantities necessary for detection. The polymerase chain
reaction occurs in three stages. The first stage — denaturation of
double-stranded DNA of the pathogen — takes place at a tem-
perature of 95 °C for 30-40 seconds, resulting in the formation
of two separate DNA strands. In the second stage (renaturation)
at a temperature of 50-65 °C hybridization of primers is car-
ried out, that is the formation of double-stranded primer-matrix
complexes, which initiate DNA synthesis. Primers are synthetic
oligonucleotides that are complementary to DNA sequences and
serve as a starting point for its replication. This stage of the reac-
tion lasts 20-60 seconds. The final (third) stage of this reaction
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- elongation - is characterized by the elongation of complemen-
tary strands of DNA with the participation of the enzyme DNA
polymerase. This reaction step takes place at a temperature of
72°C for 20-40 seconds. Copied sections of DNA must be iden-
tified by electrophoresis or other methods [5,17,43]. PCR has a
high diagnostic sensitivity and is performed quickly. However,
the high sensitivity of this method may limit its widespread use
in the diagnosis of mycoses of the ENT organs, as the presence
of a minimum amount of DNA of the fungus, as a representa-
tive of microbiocenoses of mucous membranes and human skin,
causes false-positive results. It is also impossible to exclude
the possibility of contamination of samples during the prepara-
tion and conduct of the study. A significant disadvantage of this
method is the inability to determine the sensitivity of microor-
ganisms to antimicrobial agents and the level of MIC, as well as
to assess the viability of the detected pathogen.

The problem of quantification of the pathogen helps to solve
PCR in real time. This is quantitative real-time PCR, a labo-
ratory method based on standard PCR used to simultaneously
amplify and quantify a given DNA molecule. The main differ-
ence from typical PCR is that the amount of amplified DNA is
measured in real time after each amplification cycle. Fluorescent
dyes and modified oligonucleotides that fluoresce after hybrid-
ization with complementary DNA regions are used for quanti-
fication. Devices equipped with a fluorescent detector are pro-
duced for real-time PCR. The detection procedure is similar to
classical PCR, but the identification of the PCR product occurs
as it accumulates. Thus, the fluorescence is amplified with each
new cycle [8,36,37,40,43].

Sequencing is a promising method of identifying different
types of microorganisms, including new ones. Sanger F. pro-
posed the first concept of sequencing in 1977. The method is
based on determining the nucleotide sequence of DNA, known
as the «chain break method». Sanger was awarded the Nobel
Prize in 1980 for developing this method. Also in 1977, Maxam
AM and Gilbert WA developed an alternative method called the
“chemical degradation method.” The need for mass quality and
rapid sequencing has stimulated the emergence of numerous
modifications of these methods [8, 42]. The development and
implementation of PCR, as well as the automation of the main
stages of «reading» DNA has led to the development of a new
generation sequencing method (NGS). Its main advantage is the
ability to repeatedly «read» each DNA molecule, which signifi-
cantly increases the accuracy of genetic changes identification.
However, this method allows for one start of the device to col-
lect several genomes of microorganisms in the case of isolation
of their DNA from pure cultures, as well as to determine the spe-
cies composition of the microbiota of a particular biotope. The
sequencing process on NGS platforms consists of several stages.
In the first stage, the process of preparing a “library” of DNA is
performed, which includes fragmentation of DNA by enzymes
or ultrasound, followed by attachment to these fragments of uni-
versal oligonucleotide adapters of known sequence and indices
by PCR. Adapters are needed for further amplification of frag-
ments. The second stage is the amplification of each DNA frag-
ment by PCR. The DNA fragment is hybridized to one or two
primers using an adapter sequence, which are immobilized on a
solid surface (microsphere or glass chip) and participate in PCR.
A reaction mixture containing a set of fragments for sequencing
is passed through the chip. Subsequently, there is an automatic
step-by-step reading of each nucleotide type and detection of re-
sults. Today, the global market presents various NGS platforms
from Roche (Switzerland), Illumina (USA), Life technologies
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(USA), which use different technological approaches: sequenc-
ing by synthesis, sequencing by ligation (Sequencing by Oligo-
nucleotide Ligation and Detection) [2, 5, 8].

Histological methods remain relevant in the diagnosis of my-
coses of the ENT organs, along with high technologies for patho-
gen identification. With the help of histological examination of
granulation tissue and removed polyps it is possible to detect
the pathogen in the tissues of the macroorganism, to study the
features of their structure and growth. The sections are stained
with hematoxylin-eosin, according to the method of Van Gizon,
Gram-Weigert, Grokott- Gomori, Gridley, Shabadash, and oth-
ers. [17,22, 23, 41]. When stained by the Gram-Weigert method,
gentian violet and resorcinol-fuchsin or Orth carmine are used.
Gram-positive microorganisms and fungi of the genus Candi-
da are painted in dark blue. Shabadash and Gridley histologi-
cal staining methods are considered more informative because
they allow to detect polysaccharides of the cell wall of fungi.
However, when using these methods it is necessary to consider
the possibility of staining of bacterial microorganisms, because
polysaccharides are a component of the cell wall of bacteria. In
addition, they are contained in the cell structure of the macro-
organism. In order to exclude mistaken results and to carry out
differential diagnosis of fungal pathogens with cellular elements
of the macroorganism and bacteria, sections stained using these
methods are compared with sections stained with hematoxylin-
eosin [23]. Coloring by the method of Groccot-Gomori is the im-
pregnation of sections with silver. Fungal structures are painted
in brown and black. With the help of this method, it is possible
to detect mycelial fungi of the genera Aspergillus, Penicillium,
Mucor and yeast-like fungi of the genus Candida.

Thus, in the diagnosis of fungal lesions of the ENT organs
there is a large arsenal of methods nowadays to identify the
pathogen, quantify it, determine the sensitivity of the pathogen
to antimicrobial drugs and their MIC, establish the species com-
position of microbial associations, and decipher the genomes of
new species. The introduction into clinical practice of a set of
classical and modern diagnostic technologies should become the
standard for the diagnosis of fungal diseases not only the upper
respiratory tract and ear, but also other biotopes of the human
macroorganism.
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SUMMARY

OPPORTUNITIES AND PROSPECTS OF MICROBIO-
LOGICAL DIAGNOSIS OF ENT ORGANS MYCOSES
(REVIEW)

Bezshapochnyy S., Podovzhnii O., Polianska V.,
Zachepylo S., Fedorchenko V.

Ukrainian Medical Stomatological Academy, Poltava, Ukraine

The review considers one of the most important problems of
modern otorhinolaryngology - the diagnosis of opportunistic
mycoses. Data on the species spectrum of pathogens of oppor-
tunistic mycoses of the ENT organs and their epidemiology are
presented, the analysis of existing methods of laboratory diag-
nosis of this pathology is given. The solution to the problem of
rapid and reliable identification of fungi and determination of
their sensitivity to antifungals is provided by the use of semi-
automatic and automatic microbiological analyzers, as well
as the use of mass spectrometry. Particular attention is paid to
modern molecular genetic methods, such as polymerase chain
reaction, sequencing of a new generation, which in combination
with classical microbiological methods, make it possible, with
the highest level of reliability, to identify microorganisms by
species based on decoding their genomes. It also gives the pos-
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sibility to assess the sensitivity of the isolated strains to chemo-
therapeutic drugs using the disco-diffusion method, the method
of serial dilutions, epsilometric and the use of ATB strips. The
introduction into clinical practice a set of classical and modern
diagnostic technologies should become the standard for the di-
agnosis of fungal diseases not only upper respiratory tract and
ear, but also other biotopes of the macroorganism.

Key words: opportunistic mycoses, ENT organs, diagnosis
of mycoses.

PE3IOME

BO3MOKHOCTH M TIEPCIEKTHUBBI MHKPOBHO-
JIOTUMYECKOI JIWATHOCTHKH MHKO30B JIOP-
OPT'AHOB (OB30P)

besmanounslii C.b., [logos:xuuii A.I., [loxssnckas B.II.,
3auenuio C.B., ®egopuenxo B.U.

Vkpaunckas meouyunckas cmomamonocuueckas axaoemus,
Ilonmasa, Ykpauna

B 0030pe paccmarpuBaeTcst 0flHa U3 3HAYUMBIX MTPOOIIEM CO-
BpeMCHHOﬁ OTOPHUHOJJIAPUHI'OJIOTUU — JUArHOCTHUKa OHHOpTy—
HUCTUYCCKHNX MUHKO30B. yKa3aHl>I JIAHHBIE O BUJIOBOM CIEKTPE
BO30yIuTeNel OMMOPTYHUCTHUYECKHX Muko3oB JIOP-opranos
U UX 3MUJIEMHOJIOIMHU, U3JI0XKEH aHAJIU3 CYLIECTBYIOIINX METO-
JIOB 1a00paTOpHON AMAarHOCTHUKHU JaHHOM maTosoruu. Pemienne
npo6iaeMbl ObICTPOH U IOCTOBEPHOI MIeHTH(UKALMK IPHOOB
1 ONPEACIICHUE UX '-{yBCTBI/ITeJ'leOCTI/I K AaHTUMUKOTHKaM 066—
CIICYUBACTCA IPUMEHCHUEM I10JTYaBTOMAaTUYECKUX U aBTOMaTH-
YECKHX MUKPOOHOIOTHYCSCKUX aHAIN3aTOPOB, a TAKIKE UCIIONb-
30BaHUEM MeTofa Macc-criektpomerpuu. Ocoboe BHHMaHUE
YAETICHO COBPEMEHHBIM MOJICKYJIIPHO-TEHETUYECKUM METOJaM,
TaKUM Kak MOJMMEpa3Hasi [CIHAas PeakIiusi, CCKBCHUPOBAHUE
HOBOT'O TOKOJICHHUSI, KOTOPBIE B COBOKYITHOCTH C KJIACCUYECKH-
MU Ml/IKpO6HOHOFI/I'~I€CKI/IMI/I METOJAaMHU, OAKT BO3MOXHOCTBH C
CaMbIM BBICOKMM YPOBHEM JIOCTOBEPHOCTH HUICHTH(UIIMPOBATH
MHKPOOPIaHU3MBI /10 BU/Ia Ha OCHOBAHMHU PACIIN(POBKHU UX re-
HOMOB. OL[CHKa YYBCTBUTCJIbHOCTH BBIACJICHHBIX LITAMMOB K
XUMHOTEPANEBTUICCKUM IperaparaM MPOUCXOIUT ¢ ITOMOIIBIO
JUCKO-1U(D(Y3UOHHOTO, STICHIOMETPHYCSCKOTO U METO/IA CePHIA-
HBIX pa3BelleHUH, a Takxe ucnosnb3oBanusi ATB cTpumnos. Bue-
JPEHUE B KJIMHUYCCKYIO MPAKTHKY KOMIUICKCA KJIACCHYECKHX
1 COBPEMEHHBIX NUArHOCTUYECCKUX TCXHOHOFI/Iﬁ JOJDKHO CTaThb
CTaHJAPTOM JHATHOCTHKH IPHOKOBBIX 3a00JIEBAaHUN HE TOJIBKO
BEPXHUX AbIXaTCJIbHbBIX nyTeﬁ u yxa, HO U ApYyrux 6I/IOTOHOB
MaKpOOpraHu3Ma.
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EVALUATION OF THE UKRAINIAN VERSION OF SNOT-22 QUESTIONNAIRE VALIDITY
FOR ASSESSING THE QUALITY OF LIFE IN PATIENTS
WITH CHRONIC RHINOSINUSITIS AND NASAL SEPTUM DEVIATION

Shkorbotun Y.

State Institution of Science “Research and Practical Center of Preventive and Clinical Medicine
"State Administrative Department, Department of Miniinvasive Surgery;
Shupyk National Medical Academy of Postgraduate Education, Department of Otolaryngology, Kiev, Ukraine

An important criterion for assessing the condition of patients
with various types of pathology and for determining the effec-
tiveness of treatment is a change in their quality of life (QoL).
One of the components of QoL is health related quality of life of
a person (HRQoL). Particular attention has been recently paid
to the above-mentioned criterion for assessing the treatment ef-
fectiveness. That is why there were developed several question-
naires aimed at integral assessment of the quality of a patient’s
life and the impact of a particular pathological process on this
patient.

One of the most common pathological conditions is chronic
inflammatory disease of the paranasal sinuses, which is called
chronic rhinosinusitis. A special urgency of this pathology is
due to the significant prevalence of chronic rhinosinusitis, which
reaches 4-15% of the entire adult population [1-3]. This pathol-
ogy is also characterized by a significant impact on the quality of
life of patients and a significant annual cost of treatment.

The Quality of Life (QoL) structure includes a health-related
quality of life index that depends on health state and may change
as a result of the treatment. This index is defined as the differ-
ence between patient’s expectations and experience [4]. The
QoL system for assessing the quality of life of patients with vari-
ous pathological conditions acquired special development more
than 20 years ago. At this period there appeared specific ques-
tionnaires which took into account the symptoms of diseases.

There are many variants of questionnaires evaluating the
quality of life of patients with diseases of the paranasal sinuses,
but it is impossible to say with certainty that the results of the
survey completely match the actual state of quality of life of a
person [5]. One of the problematic issues is the assessment of
the patient’s quality of life using sociological tools that allow
comparing the data obtained in different countries in different

© GMN

languages. That happens because language peculiarities can af-
fect the patient’s understanding of the essence of the question and
thus influence the results of the survey. The development of the
Ukrainian version of questionnaires for assessing the quality of life
in various nosology is an urgent task for modern medicine.

One of the world’s most widely recognized and widely used
questionnaires for assessing the impact of nasal diseases on
the quality of life is SNOT-22 (sinonasal outcome test 22) [6],
which is an improved version of SNOT-20. The questions in
SNOT-22 are aimed at assessing the degree of nasal obstruction
and detecting disorders in smell and taste function as important
components of the quality of life of a person [7]. There are some
studies aimed at assessing the impact of chronic and acute rhi-
nosinusitis and endoscopic rhinosurgery on the quality of life of
patients using this questionnaire [8,9]. In order to compare sci-
entific data of domestic and foreign researchers, there is a need
to develop and verify the sensitivity of the Ukrainian version
of SNOT-22 using the methodology applied by other authors
[10], i.e. suggest a bilateral translation (English-Ukrainian and
Ukrainian-English) of the questionnaire to patients with diseases
of the paranasal sinuses and compare the obtained results with
already published ones.

The objective of the study was to develop the Ukrainian ver-
sion of SNOT-22 questionnaire and to study its effectiveness
while evaluating the impact of nasal diseases on quality of life
of patients.

Material and methods. We developed the Ukrainian ver-
sion of SNOT-22 questionnaire using its bilateral translation
(English-Ukrainian and Ukrainian-English) by different trans-
lators. Then we identified the original (English) version of the
questionnaire and the one obtained as a result of the bilateral
translation [11].
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Table 1. Demographics of the CRS and NSD groups patients and groups healthy controls that were enrolled in the study

Patient group Patient group Control group C1 Control group C2
Demographics CRS (n=50) NSD (n=50) (n=30) (n=30) P
1 2 3 4
Male; no (%) 26 (52%) 27 (54%) 25 (50%) 26 (52%) *
Female; no (%) 24 (48%) 23 (46%) 25 (50%) 24 (48%) *
Age in years; mean (SD) 32.98 (12.79) 29,03 (8.87) 34.81(10.93) 29,03 (8.87) *

C1- control 1; C2- control 2; CRS-chronic rhinosinusitis;, NSD — nasal septum deviation,
SD- standard deviation, *- PH>(),()5, PH>0, 05, PH>(), 05, PH>(),()5, PM>0, 05, P3r4>0, 05

The validity of the results obtained by using the Ukrainian
version of SNOT-22 questionnaire was calculated by compar-
ing the results obtained in the survey of patients with chronic
rhinosinusitis (CRS) (50 patients) and with nasal septum de-
viation (NSD) with impaired nasal breathing (50 patients),
and two control groups: C 1 comprising 30 people with non-
sinonasal symptoms and C 2 including 30 practically healthy
people, who had undergone prophylactic examination at the
State Institution of Science “Research and Practical Center
of Preventive and Clinical Medicine” State Administrative
Department.

Patients with chronic rhinosinusitis were interviewed twice.
The first time was before endoscopic intervention (CRS 0) and
the second time was 6 months after surgery (CRS 1). Using the
same principle, patients with nasal septum deviation were also
interviewed twice (NSD 0 and NSD 1, respectively). The data
on the age and gender of participants of comparison groups are
presented in Table 1.

We performed a statistical analysis of the test results to evalu-
ate the quality of the translated version of the questionnaire and
to determine the degree of reliability, validity, and sensitivity of
the questionnaire. To assess the reliability of the questionnaire,
Cronbach’s alpha coefficient was used. We considered the Cron-
bach’s a value > 0.7 to be sufficient in terms of reliability of the
questionnaire [12].

We also compared the test results of patients with chronic
rhinosinusitis after a short period of time. Twelve patients from
CRS 1 group were tested again 3 weeks after the initial filling in
the questionnaire and 6 months after the intervention.

In order to determine discriminant validity of the question-
naire (the potential ability of the questionnaire to identify people
with a specific trait among the general population) we compared
the survey results of the control and the main groups of patients.
Comparisons were made by using ANOVA and Tukey-Kramer
HSD. The study of the questionnaire sensitivity was performed
by Sensitivity (responsiveness) by calculating the standardized
average response rate (SRM).

Results and discussion. Cronbach’s alpha coefficient was
-0.876 in CRSO group, -0.901 in CRS1 group, and -0.878 in
NSDO group, -0.886 in NSD1 group, which corresponded to the
high level of coincidence in both variants of test results com-
parison (the values of the coefficient were almost 1.0 in both
cases) which confirmed good internal consistency of data in
groups. There was also a high degree of correlation between the
results of the initial and postoperative testing of patients with
chronic rhinosinusitis (3-week interval), (the Pearson coeffi-
cient, r=0.87) and in groups of patients with deviation of the
nasal septum where the Pearson coefficient was r=0.82.

We revealed a significant difference between the indicators of
patients with chronic rhinosinusitis and control group patients when
we compared their questionnaire results with the help of variance
analysis (based on ANOVA and Tukey-Kramer test) (Table 2).
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The average results of SNOT-22 questionnaire for patients
with chronic rhinosinusitis was 39.89(SD=15.3), for patients
with the nasal septum deviation it was 31.23(SD=11.9). At the
same time nonsinonasal patients, and control group represen-
tatives had the average SNOT-22 results 12.43(SD=4.5) and
10.34(SD=3,8), respectively. When assessing the sensitivity
with the standardized average response rate, we noted a signifi-
cant improvement in the quality of life of patients in the postop-
erative period. This testifies to the effectiveness of the Ukrainian
version of the questionnaire developed to study health related
QoL. Thus, SRM was 1.806 for the difference between the aver-
age total survey results of groups CRSO and CRS1, and 1.566
for the difference between the average indicators of groups
NSDO and NSD1, respectively.

QoL is a standard part of the algorithms used to evaluate the
disease severity, effectiveness of treatment, or various methods
of treatment. One of the ways to evaluate treatment outcomes is
to check patients’ quality of life improving. After all, this indi-
cator has a direct relationship with a patient’s satisfaction with
the therapy. It was noted that objective criteria for the patient’s
condition were not often correlated with the value of the mor-
phological results of the surgical treatment. Thus, there was no
correlation between the quality of life of patients with chronic
rhinosinusitis and the degree of prevalence of chronic oropha-
ryngeal process in the sinuses (assessment of tomography of
patients on the Land-Makey scale) [13], as well as indicators of
mucociliary activity and the severity of eosinophilia [14].

The results of conducted surveys showed that patients with
chronic rhinosinusitis revealed a statistically significant im-
provement in quality of life 6 months after functional endoscop-
ic intervention (according to SRM index), which is in line with
the literature [6] and confirms a sufficient level of sensitivity for
the Ukrainian version of SNOT-22. Thus, a significant improve-
ment in the quality of life of patients with chronic rhinosinusitis
(with and without polyposis) after endoscopic surgery according
to SNOT-22 questionnaire was noted by Hopkins et al. [6], the
degree of proof was Ilc.

In our study, the Cronbach’s a score of SNOT-22 (TS) at TO
was 0.875. This result reflects good internal consistency for
the Ukrainian version of the questionnaire; which corresponds
to the results of the study conducted by Shalek P. et al. (2010)
(Cronbach’s 0=0.91). When comparing the results of the survey
of patients with chronic rhinosinusitis 6 months after the surgi-
cal intervention (initial and 3 weeks after), Cronbach’s a ratio
was 0.85 and 0.91, respectively, which confirmed the high reli-
ability of the questionnaire in repeated studies.

To determine the ability to distinguish people with nasal dis-
eases with the help of the Ukrainian version of SNOT-22 ques-
tionnaire, the results of the survey in the group with chronic rhi-
nosinusitis were compared with the practically healthy people
and patients without diseases of the nasal cavity and nasal si-
nuses.
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Table 2. Comparative study of survey results of patients with chronic rhinosinusitis with two control groups results (ANOVA)

Question Tukey-Kramer HSD test (ANOVA) |
number Patients/ Control 1 CRS/C1 Patients/ Control 2 CRS/C2 Control 1/ Control 2 C1/C2 |
1 S S N <0.0001
2 S S N <0.0001
3 S S N <0.0001
4 S S N <0.0001
5 S S N <0.0001
6 S S N <0.0001
7 S S N <0.0001
8 S S N <0.0001
9 S S N 0.0025
10 N S S 0.0201
11 N N N 0.1987
12 S S N <0.0001
13 S S N <0.0001
14 S S S <0.0001
15 S S N 0.0047
16 S S N 0.0012
17 S N N 0.0223
18 S N N 0.0279
19 N N N 0.1967
20 N N N 0.0765
21 N N N 0.5031
22 N N 0.1584
TS S S N <0.0001
CI- control 1; C2- control 2; CRS-chronic rhinosinusitis; SD- standard deviation,

TS -total score; S- significant difference; N -nonsignificant difference

The means of general assessment were compared with the lit-
erature data. When using the English version of SNOT-22 ques-
tionnaire for patients with chronic rhinosinusitis (CRS) were ob-
tained mean indicators of 43,9 (SD=20.0, n-609), and practically
healthy people had 9,3 (SD=1,8 n-112) points [9]. Our research
also confirmed the possibility of using the Ukrainian version of
SNOT-22 questionnaire to distinguish CRS patients from not
only practically healthy individuals but also patients with non-
sinonasal pathology. It is impractical to consider SNOT-22 to
be a means of diagnosing chronic rhinosinusitis, but the high
effectiveness of the questionnaire should be noted to determine
changes in patients’ quality of life.

Conclusions. Summarizing the findings, we can conclude that
the Ukrainian version of SNOT-22 questionnaire is an effective
statistical tool that can be used to study the impact of such a
pathology as chronic rhinosinusitis and the nasal septum devia-
tion on the quality of life of patients. It also helps evaluate the
effectiveness of the conducted surgical treatment and its impact
on this indicator.

Compliance with Ethics Requirements: ,,The author declare
no conflict of interest regarding the article* ,,The author declare
that all the procedures and experiments of this study respect the
ethical standards in the Helsinki Declaration of 1975, as revised
in 2008, as well as the national law. Informed consent was ob-
tained from the patient included in the study. No funding for
this study*.
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SUMMARY

EVALUATION OF THE UKRAINIAN VERSION OF SNOT-22 QUESTIONNAIRE VALIDITY
FOR ASSESSING THE QUALITY OF LIFE IN PATIENTS
WITH CHRONIC RHINOSINUSITIS AND NASAL SEPTUM DEVIATION

Shkorbotun Y.

State Institution of Science “Research and Practical Center of Preventive and Clinical Medicine
"State Administrative Department, Department of Miniinvasive Surgery;
Shupyk National Medical Academy of Postgraduate Education, Department of Otolaryngology, Kiev, Ukraine

One of the world’s most widely recognized and widely used
questionnaires for assessing the impact of nasal diseases on the
quality of life is sinonasal outcome test 22 (SNOT-22).

The objective of the study was to develop the Ukrainian ver-
sion of SNOT-22 questionnaire and to study its effectiveness while
evaluating the impact of nasal diseases on quality of life of patients.

The validity of the results obtained by using the Ukrainian
version of SNOT-22 questionnaire was calculated by comparing
the results obtained in the survey of patients with chronic rhi-
nosinusitis (50), and patients with nasal septum deviation (50)
with impaired nasal breathing, and two control groups (30 per-
sons each): people with non-sinonasal symptoms and practically
healthy people.

The average results of SNOT-22 questionnaire for patients
with chronic rhinosinusitis was 39.89 (SD=15.3), for patients
with the nasal septum deviation it was 31.23 (SD=11.9). At the
same time nonsinonasal patients, and control group represen-
tatives had the average SNOT-22 results 12.43(SD=4.5) and
10.34(SD=3,8), respectively.

The Ukrainian version of SNOT-22 questionnaire is an effec-
tive statistical tool that can be used to study the impact of such a
pathology as chronic rhinosinusitis and the nasal septum devia-
tion on the quality of life of patients.

Keywords: Ukrainian, SNOT-22, chronic rhinosinusitis, na-
sal septum deviation, quality of life, sinusitis.

PE3IOME

OIIEHKA BAJIMTHOCTHU YKPAUHCKOI BEPCUM OITPOCHUKA SNOT-22
JJIS1 OMEHKU KAYECTBA )KU3HU MNALIUEHTOB
C XPOHUYECKUM PUHOCHUHYCUTOM U UCKPUBJIEHUEM INEPEI'OPOAKHU HOCA

IIxop6oTyn 51.B.

Tocyoapemeennoe nayunoe yupescoenue I'ocyoapemeennozo ynpagienus oenamu « Hayuno-npakmuvecxkuii yenmp npogunaxmuue-
CKOUL U KAUHUYECKOU MEeOUYUHBLY, HAYYHBI OMOel MALOUHBA3USHOU Xupypeuu; Hayuonanvras meouyuncras akaoemus.
nocneouniomnozo obpazosanus um. I1J1L11ynuxa, kagpeopa omonapuneonoeuu, Kues, Yxpauna

OxanM U3 Hanbolee MMPOKO MPU3HAHHBIX U HCIOIb3YEMBIX
B MUpE ONPOCHUKOB JUIS OIEHKH BIHSHHS 3a00JI€BaHUN MOJIO0-
CTH HOCA Ha KaueCTBO KU3HHU sBIseTcs ankera SNOT-22.

Lenp uccnenoBanus - onpenencHue 3QGEKTUBHOCTH aTalTH-
poBaHHO# Bepcun onpocHuka SNOT-22 1is oneHKH KadecTBa
JKH3HU MAIEHTOB C 3a001€BaHUSIMH HOCOBOH MOJIOCTH M OKO-
JIOHOCOBBIX CHHYCOB.

JloCTOBEpHOCTh PE3yIbTaTOB, MOTYyYEHHBIX C HCIIONB30Ba-
HUEM YKpauHCKOW Bepcum ompocHuka SNOT-22, mpoBepeHa
myTeM orpoca 50 MarueHToB ¢ XpOHUIECKUM PUHOCHHYCHTOM,
50 — ¢ UICKpUBICHHEM HOCOBOH TEPETOPOIKH, HAPYIICHHEM HO-
COBOTO ABIXaHHA U ABYX KOHTPOJBbHBIX Tpymi: 30 - ¢ HECHHO-
Ha3aJdbHBIMH CUMOTOMAaMHU M 30 MPaKTHYECKH 3MOPOBBIX JIHII.
[Nomy4yeHHbIe pe3yabTaThl CPABHUBAINCEH C JAHHBIMH JTHTEPATY-
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PBI 110 pe3yIbTaTaM OIpoca ¢ TIOMOIIBI0 OPUTHHAIBHOH BEpCHT
SNOT-22.

B pesynbrare ompoca ¢ npuMeHEHHEM YKPAaMHCKOH Bepcuu
SNOT-22 y nanueHToB ¢ XpOHHYECKIM PUHOCHHYCHTOM CyMMa
6amoB cocraBmia 39,89 (CO=15,3), ¢ HCKpHUBICHUEM HOCOBOI
neperopoaku - 31,23 (CO=11,9), y mauueHToB ¢ HECHHOHA-
3aJbHBIMHA CUMIITOMAMH ¥ MIPAKTUYECKU 30POBBIX JHII - 12,43
(CO=4,5) u 10,34 (CO=3.8), coorBercTBeHHO. [loaTBEpXKICHA
HaJIeKHOCTh, BATUTHOCTh M UyBCTBUTEILHOCTH OMPOCHHKA.

Takum o0pa3om, ykpawHCKas Bepcusi onpocHuka SNOT-22
siBIAeTCA (P(HEKTUBHBIM CTATHCTUYECKHM HHCTPYMEHTOM, KO-
TOPBIN MOXKHO MCTIOIBb30BATh IS H3yUCHUSI BIUSHUS XPOHUYIE-
CKOTO PHHOCHHYCHTA ¥ HCKPHUBIIEHHSI HOCOBOH IIEPETOPOIKH Ha
KaueCTBO JKH3HU MAlUCHTOB.
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INPOIT'HOCTHYECKASA OHEHKA COYETAHHOI'O TEHEHUA
CTABUWJIBHOM MITIEMUYECKOM BOJIE3HU CEPIIIA U HEAJIKOT'OJIBHOI'O CTEATOTEITATUTA
Y BOJIBHBIX HOCJIE PEBACKVIAPU3ALIMOHHBIX BMEIIATEJIBCTB

Baxamok U.HU., Bupcetiok H.I'., Bakamok U.I1.

Hearno-Dpankosckuil HAYUOHATLHBIN MEOUYUHCKULL YHUSepcumem, Yxpauna

Ilo manubiM craructuku BecemupHOW opraHuzanuu 3ApaBo-
oxpaHeHus, B EBporie eXXeroqHo perncTpupyroT oKoiao 4 Mui-
JHOHOB CMEPTEH B pe3ynbTare KapAHOBaCKyIIPHOHN MaTONOTHH,
4TO cocTaBisieT okono 47,0% Bcex ciydaes cMepteit [1,3]. 3a-
OoneBaeMocTh HeMuueckoit 6omnesnpto cepana (MBC) B Yipa-
nHe coctasusaeT 34,9% cpean B3pocioro HaceneHus u 26,7%
Cpeau JIUL TPyAOCHocoOHOro Bo3pacta [4]. OocHOBHOM mpuyn-
Hoii cmeptHOCTH ipu UBC siBnsiercs nundapkr muokapaa (MM)
[13]. B wacTHOCTH, 1O pe3ynbTaTaM MEXIYHAPOIHOTO peecTpa
GRACE, mectumMecsyHasi CMEPTHOCTH OOJIBHBIX, EPEHECIIHX
WM, cocrasmsier 4,9-5,4%, TpexinetHss - 14,3%. CornacHo nan-
HbIM YkpauHckoro peectpa STIMUL, mectumecsiuHast cMepT-
HocTh cocTaBiser 10,1%, aByxnetnss - 10,4% [9].

HeankoronsHas xuposas 6one3ns neuenn (HAXBII), Oy-
Iydd Hauboyiee pacmpOCTPAHCHHBIM XPOHUYECKUM 3aboie-
BaHHEM IICUCHH, OXBATHIBAET IIMPOKHH CIIEKTP MAaTOJIOTHH
- OT cTeaTo3a K MPEHMYIIECTBEHHO 04aroBOMY HEKPOBOCIHA-
JICHUIO, C WK 0e3 HeHTPoo0yIsIpHOTro prdpo3a, B KOHETHOM
HUTOTE€ MOXKET MPUBECTH K IHUPPO3Y MEUYECHU U CBA3AHHBIM C
HUM ocioxHeHusM [10]. M3BecTHO, 9YTO B MHAYCTPHAIBHO
pa3BuThix cTpanax mupa HAXBII peructpupyercs y 20-35%
B3pocnoro Hacenenus [10,14]. Ycranosneno, yto HAXBII
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TECHO CBf3aHA C OXHPEHHEM, CaxapHbIM IHA0ETOM, HHCY-
JINHOPE3UCTEHTHOCTBIO M KapAMOBACKYJISAPHON MaTOJOTHEl
[22]. Bonee Toro, HAXBII moBsimiaeT puck pa3BUTHS caxap-
HOTO nuabeTa 2 Tuma B 2 pa3a U CEPIEYHO-COCYIUCTHIX 3a-
OoneBanuii - B 1,4-2 paza [15,23].

Cpemu Omonormyecknx MapkepoB HAJKBII 3maunmmoe me-
CTO 3aHMMAIOT IoKa3zaTenn (Gudpo3a W amonrtosa, KOTOPHIM Ha
CETONHANIHUN JeHb yAenseTcs O0IbIIoe BHUMAaHUE KaK HOBEii-
MMM HeWHBa3WBHBIM MeTtogaM auarHoctukn HAXKBIL. Oco-
0Ol JMAarHOCTHUYECKOH IEHHOCTBHIO 00IaJar0T CHIBOPOTOUHBIE
Mapkepsl GuOpo3a, cpenu KOTOPHIX BEAYIEe MECTO 3aHHMAIOT
MaTpHKCHas MeTamuronpoTrenHaza-9 (MMII-9), coexnHuTENDB-
HoTKaHHBIA (aktop pocta (CTDP), anbda-2-makpornoOynuH,
rantoroOuH, koiares 4 Tuna u anonunonporenH Al [19,25].
YcranosieHo, uto ypoBerb MMII-9 accouunpyercs ¢ XpoHu-
YECKMMH BOCHATUTEIbHBIMH ayTOMMMYHHBIMHU 3a00JIeBaHMs-
MH, a 4pe3MepHast e SKCIIPECCHsI OTMETACTCS MPU PA3TUIHBIX
MaTONIOTHIECKUX COCTOSHUAX, B OCHOBE KOTOPBIX JIEKUT U30bI-
TouHBIA (pudpo3, Ommuapusiit puodpo3, HAXKBII [16,20]. B uc-
ciepoBanu W. Kim u coaBt. ypoBeHb nupkyaupytomero CTOP
YEeTKO Koppenupyet ¢ koHnenrpamueid MMII-9. M3BectHo, uTO
CT®P yBenmnumBaer mponykuuro MMII-9 B kimeTkax pasHBIX
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TunoB. C Ipyroii CTOpOHBI, NOBbIIIEHHAs KOHIeHTpaus MMII-
9, criocobHa pacueruiath jareHTHbI CTOP, npuBons k ero ax-
TuBaumu [17,21].

AnoNMIoONpoTeuH A paccMaTpuUBaeTCs KaK HE3aBHCHUMBIN
OMOXUMHUYCCKHI Mapkep arepockiieposa. Ilociennue uccie-
JI0BaHMA IMOKa3ajiv, YTO KOHLUCHTpALKs aloJruIIonpoTeruHa AB
KPOBH HAIPSIMYIO 3aBHCHT OT TSDKECTH aTepOCKICPOTHYSCKUX
HOPAKCHUH KOPOHAPHBIX, COHHBIX U NepUPEpHICCKUX apTepHii
[8,24]. Cornacno pesynsraram uccienosanus INTERHEART,
ypoBeHb anonunomnporenHa Al sBisiercs Hanbolee 10CTOBep-
HBIM U CTaOHJIBHBIM INPEAUKTOPOM CEPICYHO-COCYIHUCTBIX CO-
OBITHIA. -

C mpakTHUeCKOH TOYKH 3peHHs, anb(a-2-MaKporioOyIHH Kc-
TOJIB3YIOT B KadeCTBE OJJHOIO M3 KOCBEHHBIX MapKepoB (HrOpo3a
nedeHd. AJb(a-2-MakporIOOyIMH TPOM3BOIUTCS B yd4acTKax
BOCIIAJICHUST M TIEYEHOYHOro (udpo3a pasIMYHBIMH KIIETKAMH,
BKJIIOYAsl TerarolUThl W 3Be3muarbie Kietku [24,25]. Otmeue-
Ha JJOCTOBEpHAs IOJIOKHUTENIbHAS KOPPEJSHUS ChIBOPOTOYHOTO
ypOBHSI ajib(ha-2-MaKporoOynmHa co craaueil ¢pudposa. Anbda-
2-MakpomIOOy/IUH, B YHCIE APYTMX OMOXMMHUYECKHX MapKepoB,
UCTIONB3YIOT JUIsl HeMHBA3UBHOM OLICHKH prcka Gpuodposa y maru-
€HTOB C XPOHHYECKUMH OOJIE3HSIMH TTeYCHH, KaK OJIHH U3 Hanboiee
MH(OPMATUBHBIX HE3aBUCHMBIX (DJaKTOPOB, B YaCTHOCTH B U3BECT-
HbIX maHessix Fibrotest, Actitest, Fibroscore [24].

raHTOFHOGPIH ABJIACTCA TITIMKOIIPOTCHUHOM IlJIa3Mbl KPOBH,
cneun(bul{ecxn CBA3BIBACT FCMOFJ'IO6I/IH, CUHTE3UPYETCA B IIC-
yeHH. [anTorioOun oTHOCUTCs K Genkam ocTpoil (a3bl, MOBbI-
IEHUE YPOBHS KOTOPOI'O B KPOBU IIPOUCXOAUT BCICACTBUEC CTU-
MYJISLUY UHTEpIeHKNHA-16 KIETOK IEYEHU U XapaKTepU3yeTcs
OTpHILIATEIbHON acconuanueii ¢ pudposom meuenu [2,8]. Koin-
naren 1V Tuna sBIsIETCS MOJE3HBIM JAUArHOCTUYECKHUM MapKe-
pom Gubpo3a rneueHH, MOCKOIBLKY POCT €0 KOHIICHTPAIIUU CBSI-
3aH C BO3HMKHOBEHHEM IEYCHOYHO-KJIETOUHON AUChYHKIMU.
Hecmotpst Ha 1o, uTo paznuuneie Turibl kowtarena (I, I, IV, Vu
VI) nponopuuoHaibHO YBEIMUMUBAIOTCS B IIEYEHH C MpOrpec-
cupoBanueM (pubpo3a, koyutareH [V Tumna, KOTOPBIH ABISCTCS
COCTaBHOH 4YacThlo 0Oa3ajbHOIl MeMOpaHbI, 0COOEHHO 3Ha-
YUM U 3aCIy)KUBACT BHUMAaHUS IO CICAYIOINIUM NPpUYHMHAM!:
CBSI3BIBACT IMOBPEXKICHUS TIEHNaTOLEUIIONIPHOr0 MaTpHKca
U TEYCHOYHO-KJICTOYHYIO THCOYHKIHIO, UIPAeT BEIYyILIYIO
POJIb TIPH TENATOLEIUIIONSIPHON pereHepannu u nepecTpoiike
NOOYISIPHOM apXUTEKTYpPHI, SIBISIETCS CaMbIM PAHHUM THIIOM
KoJ1j1arcHa, KOTOpri’I CHUHTE3UPYCTCA renarouuTaMu Inpu mo-
BPEXJICHUU TeueHu [7].

OpHako, HECMOTpPsI Ha LIMPOKUI CHEKTp Pa3IUYHBIX HEHH-
Ba3uBHBIX MeToj0B auarnoctukun HAJKBII, HemocTaTouHo U3-
Y4YCHHBIM 110 ceit JC€Hb OCTACTCsA BOIPOC COBMECTHBIX IIaTore-
Hetnueckux MexanuzmoB pazsutust MbBC u HAXBII, a taxxe
BKJIa/I TPOLIECCOB (pUOPO3UPOBAHUS B IPOrPECCHPOBAHIE TAKOM
KOMOPOMTHOW MaTOJIOTHH.

Ienb nccrenoBaHus - OLEHUTH BEPOSITHOCTh BO3HUKHOBEHUSI
OCHOBHBIX CEpJICYHO-COCYAMCTBIX COOBITHH Y OONBHBIX MOCIE
PEBACKYIIAPU3ALIMOHHBIX BMELIATCIBCTB C COBMECIICHHBIM TE-
YEHHEM CTAOMIILHON MINEMUYCCKON OOJIC3HH Cep/iia U HealKo-
TOJIBHOTO CTEATOTeNaTUTa 0 MoKa3aTessiM GudporeHesa.

Marepuan u meroabl. Habmronanu 164 0onbHBIX (CpenHui
BO3pact 55,6+5,4 net), B ToM uncie 54 GONBHBIX C COBMEIIICH-
HbIM TedeHueM crabuibHoi MIBC 1 HeankoronbHOro crearore-
natuta (HACT'), koTopbie copMHUpOBaIn OCHOBHYIO IPYIITY U
110 6onbHBIME co cTabmabHOM UBC 6¢3 HACT, xoTopsie chop-
MHPOBAJIU IpyHIly cpaBHeHUs. KOHTpOIbHYIO IpymIly COCTaBU-
m 20 NPAKTUYICCKU 340POBLIX JIMII, COIIOCTABUMBIX I10 IIOJIY U
BO3pacTy.
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Juarnos cradbuneHoit UBC BepuduuupoBau 1o pe3ynpraram
aJIeKTpoKaparorpaduu, KopoHaporpapuu, HaIM4YUK B aHAMHE-
3¢ BMELIATENbCTB 10 PEBACKYIAPU3ALUI MUOKApa B COOTBET-
CTBHMHU C NIPUKAa30M MHUHHUCTEPCTBA 3paBOOXPAHECHUS YKPaUHBbI
Nel52 ot 02.03.2016 roga «YHUUIMPOBAHHBIN KIMHUYECKUHA
IIPOTOKOJ NEPBUYHOM, BTOPUYHON (CIIELHMAIM3UPOBAHHON) U
TPETUYHOHN (BBICOKOCHELUAIN3UPOBAHHON) MEAULMHCKON IIO-
MoIy: crabuibHas UIIeMUYecKas 0oyie3Hb cepauay [6], npu-
Ka30M MuHHCTepCcTBa 31paBooXpaHeHuss YkpauHbsl Nel64 ot
03.03.2016 roma « YHUDUIIUPOBAHHBIH KIHHUYCCKUN TPOTOKOJ
SKCTPEHHOM, IEPBUYHOM, BTOPUUHOH (CHEeLHaIN3UPOBAHHON) U
TPETUUHOHN (BBICOKOCHELUAIN3UPOBAHHON) MEAUIMHCKON IIO-
MOIIM U MEIUIIMHCKOM peaOWIIMTAluU: OCTPhIA KOPOHAPHBIH
cuHIpoM 0Oe3 mombema cermeHTa ST» [5], mpuxazom Munu-
cTepcTBa 3apaBooxpaneHus YkpauHsl Ne455 ot 02.07.2014 roga
«YHUOHULIUPOBAHHBIH KIMHUYECKUH MPOTOKONI AKCTPEHHOM,
MEPBUYHON, BTOPUYHON (CHELUAIN3UPOBAHHON) M TPETHUYHOM
(BBICOKOCIIEIIMAIM3UPOBAHHON) MEIUIIUHCKON TIOMOIIU U Me-
JIMIMHCKON peaOMIuTallMu: OCTPbIA KOPOHAPHBIM CHHIPOM C
aneBanueit cermenra ST» [11].

Juarnoz HACI' ycraHaBnuMBaiu CONIacCHO NpHkasy MuHu-
cTepcTBa 3ApaBooxpaHeHus Ykpaunsl Ne826 ot 06.11.2014 roga
«YHUGHULIMPOBAHHBIH KIMHUYECKHN TPOTOKOJI IEPBUYHOMN, BTO-
PUYHOI (crienuanu3upoOBaHHON) MEAULIMHCKON OMOIIU: Heall-
KOTOJIbHBIM cTearorenarut» [12], aganTupoBaHHON KIMHUYE-
cKoll ycraHoBKU «HeankoronpHas >xupoBasi 0OJNE3Hb MEUCHU»
[10], Pexomennanuii EBponelickoil accoruanuy 1no u3y4eHHIo
neuenu (EASL), EBponelickoil acconuanuu 1o U3y4yeHuIo aua-
6era (EASD), EBporneiickoii acconmanuy 1o u3y4eHuIo oxupe-
Hust (EASO) [18].

[MpoBenenHoe HaydyHOe HCCIEAOBaHHE (QUHAHCHPOBAIOCH
MUHUCTEPCTBOM 3paBOOXPaHEHUs YKPAUHBI 32 CPELICTBA FOCY-
JIapCTBEHHOTO OIOKETA.

Bcem GosibHBIM HpOBeieHOo o0lee KIMHIYeCKoe 00cie10Ba-
HUE, dICKTpoKaparorpadus, KopoHaporpadus, dXoOKapauorpa-
¢wust, oneHka QyHKIIMOHAIBHOTO COCTOSIHHS IIEUCHU U BEJIUUH-
HBI MapKkepoB (Gudpo3sa.

OyHKIMOHAIBHOE COCTOSIHUE MEYEHH OLCHUBAIN 110 aKTHB-
HOCTHM  acmapraraMHHOTpaHc(epasbl, aJaHHHAMHUHOTPAHC-
(depasbl, raMMa-DIyTaMIIITPAHCIICNTHIA3bI B CHIBOPOTKE KPOBH
CIIEKTPOGOTOMETPUISCKIM METOIOM C HCIIOJIb30BAHUEM CTaH-
JApTHBIX HaOOpoB. BemmuuHy wMapkepoB ¢udposa (ambda-2-
MaKpOIIO0YIIHH, ranToro0uH, aroiunonporenH Al, koyutaren [V
THIIa) B CHIBOPOTKE KPOBH ONPENEISUI KIMMYHOTYPOHIOMETpHY-
HBIM METO/IOM Ha HMMMYHO(EPMEHTHOM aHaIM3aTope. YPOBEHb
MMII-9 u CTOP B cbIBOpOTKE KPOBH OHPEAEIISUIN METOIAMH UM-
MyHO(EPMEHTHOIO aHaJIM3a Ha UMMYHO(EPMEHTHOM aHAJIM3aTo-
pe PR2100 (Sanofi diagnostic pasteur, @panrmst), Habopb! GUPMBI
Human Sex-depend test tectsr «Elisa» (Iepmanusi).

Unnexc FIB-4 (Fibrolndex-4) paccunTbiBanu mo ¢opmyse:
(Bo3pacT manmeHTa [rof] X ypoOBEHb acrmapraraMuHOTpaHcde-
passi [Ex/n]) : yposens TpomGorTos [x10%/m]xy YPOBEHB aja-
HuHamuHoTpaHcdepassl [En/n]) [18] .

CrariucTH4ecKyto 00paboTKy MOTYyYSHHBIX PE3yJIbTaTOB IIPO-
BOJIMJTH C IOMOII[BIO TIPOIPAMMHOTO 00€CHEeUEHHS - TAOIUIHOTO
nporeccopa «Microsoft Excel» 1 makera npukiaHbIX IporpaMm
«Statistica» v. 10.0 StatSoft, USA. OueHky 10CTOBEpHOCTH pas-
JMYHSL CPEIHMX BEJIMYMH IPOBOJWIM C IIOMOLIBIO MapHOIO
t-xkputepust Crpronenta. CpeHue BEIMYMHBI TPEICTABICHBI B
Bujie (M+m), rie M - cpeiHee 3HaYeHHe ToKa3aTesis, m - CTaHAapT-
HOE OTKJIOHEHHE CpefHero. Pe3ynbrarbl CUMTalIM CTATUCTHYECKH
JocToBepHbIMU TIpu 3HadeHuu p<0,05. JlonrocpouHslii mporuo3
y 00CJIeI0BaHHBIX OOJIBHBIX aHAJIM3UPOBAJIN C TIOMOLIBIO METONA
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Tabnuya 1. Ioxkazamenu pubposa y 601bHbIX NOCIE CIMEHMUPOBAHUSI KOPOHAPHBIX ApmMepull

6 3A6UCUMOCIU OM HAIUYUSL HeANIKO2ONIbHO20 cmeamozenamuma (M+m)

MMoka3aTtensn, Kounrpoubnas ITanueHTHI IManueHTHI
€IMHUIbI U3MEpPEeHHs rpynna (n=20) 0e3 HACTI (n=110) ¢ HACT (n=54)
Aunbda-2-mMakpornoOysuH, /71 1,57+0,07 1,56+0,06 3,38+0,03 *q
lanrrorno6us, r/a 1,38+0,04 1,33+0,03 0,32+0,05 *q
Anonumnonpotend Al, r/n 1,69+0,08 1,65+0,07 1,16+0,03 *q
Konaren-4, Mxr/n 87,14+0,13 89,61+0,34 172,56+1,79 *q
MMII-9, ar/™Mn 127,39+1,86 130,47+1,75 298,34+2,49 *q
CTOP, ur/n 266,68+2,23 270,37+2,69 741,35+3,26 *q
Wnnexc FIB-4 0,73+0,02 0,97+0,05 3,1840,02*q

npumeuanue: * - 00CMo8epHOCMb PazIuyls O CPABHEeHUI0 ¢ KoHmponsHot epynnou (p<0,05)
9| - 0ocmoseprocmo paznuuus no cpagnenuio ¢ 6ononvimu 6e3 HACI (p<0,05)

Kamnana-Meiiepa, orieHHBast IByXJICTHIO KyMYJISITHBHYIO JOJEO
BBDKHBAHMS (%) TMALMEHTOB, Pa3HUITy MEXIy TPYyHIIaMH ONpere-
nsuma o kpurepusim Kokcea (F) u I'exana-Bunkokcona.

Pe3yabTarsl u o0cy:kaenne. CpaBHUTENbHbIN aHATH3 3HAYE-
HUil moka3zareneii ¢pudpos3a y OOJIBHBIX MOCIE CTCHTUPOBAHUS
KOPOHAPHBIX aPTEPHi BBISIBUI JOCTOBEPHOE HAPACTAHHE HX Be-
JIMYUHBI TP COBMECTHOM TeueHnu crabmnpHoit UBC u HACT
(trabmuua 1). B wactaoctn, y mammentoB ¢ HACI ypoeHn
anb(ha-2-MaKkporoOyarHa ObLT BBIIIE B CPABHEHUH € IIOKA3aTe-
neM B KoHTpoue B 2,1 pa3a (p<0,05) u B 2,2 pa3a B CpaBHEHHUH C
oompHBIME 0e3 HACT (p<0,05). YpoBHHM rantornobuHa u amo-
nunonporenHa Al y 6ompHbIX co ctabmisHON UBC 6e3 HACT
OBbLIM HIDKE B CPAaBHEHWHU C BETMYMHAMM KOHTPOIBHON TPYIIITBI
Ha 3,6% (p>0,05) u 2,4% (p>0,05), COOTBETCTBEHHO.

[pn mammuun HACI y Takux NanyeHTOB YpOBEHb TIall-
Tornob6uHa OblT HIKe HA 76,8% B CpaBHEHMH C KOHTPOJIEM
(p<0,05) u Ha 75,9% B cpaBHEHHH C IOKa3aTeraeM y OONBHBIX
6e3 HACT (p<0,05). YpoBens anonumnonporenta Al y G0IbHBIX
co crabunbHoit UBC nocTur cBoero caMoro HU3KOTrO 3HaYECHHS
(1,16+0,03 r/m1) mpu HACT (p<0,05), uro 6s110 HIKE Ha 29,6%
B cpaBHeHuH ¢ manuentamu 6e3 HACI (p<0,05) n va 31,4% - B
cpaBHEHHH ¢ KOHTpoiaeM (p<0,05).

Benwmunna konnarena [V tuna y o6cnenoBaHHBIX OOJIBHBIX C
comytcrBytomuM HACI 6puta Boime B 2,0 paza OTHOCHUTEIBHO
ero ypoBHs B koHTpose (p<0,05) u B 1,9 pa3a B cpaBHEHHHU C
nareHTamu 6e3 HACT (p<0,05). [IporpeccupoBanue MHOKap-
no¢puoposa y 6ompHBIX co ctabunbHoit UBC, coBMereHHO ¢
HACT,, 3aBUCHT OT CTEIEHU BBIPAKCHHOCTH (PHOPOTUUHBIX TIPO-
LIECCOB B MIEUEHU U yUacTHs B 3TOM KoyutareHna IV Tuma B kpoBH,
1 sBIsieTCSl HanOonee MPOTHOCTUYECKH HEONaronpHATHBIM B
ycnoBusix HACT.

Yposuu MMII-9 u CTOP y GonbHbIX co crabunbHoit UBC
6e3 HACI' Obutn Beime Ha 2,4% (p>0,05) u 1,4% (p>0,05)
B cpaBHeHHH ¢ KoHTpoieM. Ilpu HACI ux Benunumna mo-
CTHUIJIa CBOETr0 HAMOOJIBIICTO 3HAYCHHUS M Oblia BhIie B 2,3
pasa (p<0,05) u 2,8 pa3a B cCpaBHEHHH C TOKa3aTeleM KOH-
TponbHO# rpymnmsl (p<0,05), B 2,2 pasa (p<0,05) u 2,7 pa3za
B cpaBHeHunH ¢ nanueHtamu 6e3 HACT (p<0,05). Jokasano,
y10 MMII-9 u CTOP urpaiot Beayuryo pojib B pa3BUTHH HE
TOJIBKO MEYEHOYHOTo (ubporenesa, HO U B (HOPMUPOBAHUU
MHOKapIuaibHOoro (Gudposa, 4TO B COBOKYIHOCTH CIOCOO-
CTBYeT MPOTPECCHPOBAHUIO KOMOPOMIHOTO TEUeHHs CTa-
ounsnoit UBC n HACT.

Onenka ¢ubposa no BennunHe nHAekca FIB-4 ycranosuia
CYIIECTBEHHOE HAPACTAHHE €T0 BEIUYUHBI IPH COBMECTHOM
teuennn crabunpHoit UBC u HACI. B wactaoctu, Ha done
HACT y namuentoB co cradbunsnHoit UBC 3HaueHue 3toro
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nH7AeKca OblIo BhIIIE B 3,3 pa3a B CPaBHEHHU C OONBHBIMHU
6e3 HACT (p<0,05) u B 4,3 pasa - B CpaBHEHUHU C KOHTPOJIEM
(p<0,05). Pacuer unnexca FIB-4 ciocoOcTByeT paHHEMY BbI-
ABJICHUIO HPUOPOTHUECKUX U3MEHEHUH MIEeYEHH, 4TO, B LIEJIOM,
o0ycnaBiauBaeT LeIeco00pa3sHOCTh BKIIOYEHHUS NAaHHOU Me-
TOIUKH B IPOTOKOJ 0OCIeA0BaHUsA OONBHBIX CO CTAaOMIBHOMN
UBC, coBmeniennoit ¢ HACT.

OI11eHEH 0ATOCPOYHBIN MPOTHO3 y OOJIBHBIX TOCIE PEBACKY-
JISIPU3AIMOHHBIX BMEIIATENbCTB C COBMEIIEHHBIM TEUEHHEM
crabunsHoit UBC B 3aBucumoctu ot Hanuuust HACI u Benu-
yuHbl nHAeKca FIB-4. C nenapro OLEHKM 3HAYUMOCTH BIIMSHUS
ypoBHs uHzaekca FIB-4 Ha 1oarocpouHslii mporuo3 y 60JIbHbBIX,
KOTOPBIM TIPOBEIEHO CTEHTHPOBAaHHME KOPOHAPHBIX apTepuil,
MPOBOAMIN JByXJIeTHEe HaOIIofeHNe, KOHEUHOH TOUKOH KOTO-
poro OBUIO Pa3BUTHE OCTPBIX CEPAETHO-COCYAUCTBIX COOBITHIA.
YcranoBneHo, yto BennunHa uHaekca FIB-4 <2,0 y GoibHBIX
Mocie CTEHTUPOBAHUS KOPOHAPHBIX apTepuil accoruupyercs ¢
Oostee OIArONPHUATHBIM MPOTHO30M (Tabsuila 2) B CpaBHEHUH C
TaKMMH TAIIMEHTaMU ¢ BeluuuHon uHaekca FIB-4 >2,0 (tabmnu-
na 3). bonee Toro, BBISABIEHO, YTO HAIHYHME COIYTCTBYIOIIETO
HACT 3HaunTenbHO yXyalIaeT MporHo3 OOMBHBIX MOCHE CTEH-
THPOBAHUSI KOPOHAPHBIX apTepuil HE3aBUCUMO OT YPOBHS HH-
nexca FIB-4.

B uactHocTH, y GonbHBIX ¢ mHAeKcOM FIB-4 <2.0 xymyms-
THUBHAs JOJIS BBDKUBAHHA TP BO3SHUKHOBEHUH NOBTOpHOTO UM
npu Hamnunu HACT Obina ke Ha 21,5% B cpaBHEHHH C Ma-
muentamu 6e3 HACI (p<0,05) (tabmuua 2). B cBoro ouepens,
KyMYISITUBHAS JIONIS1 BBDKUBAHUS TIPH MIIEMHYECKOM HHCYJIBTE
y 6omnbHbIX 6€3 HACT, cocraBnss 94,3%, Ha 66,9% npesbimana
COOTBETCTBYIOUIMI MoKa3aresp y nauuertos ¢ HACT (p<0,05).
KyMynsaTuBHas 107151 BBDKMBAHUS IPH TIOBTOPHOI PEeBACKYISIPH-
3anun 'y 00onpHBIX ¢ uHAEKcoM FIB-4 <2,0 u comyTcTByromumm
HACT Obina Hmxe Ha 23,7% B CpaBHEHHM C MallUEHTaMu Oe3
HACT (p<0,05).

VY 6onpHbIX ¢ uHAekcom FIB-4 >2.0 mpu comyTcTByromeM
HACT kymynsaTtuBHas 10751 BBDKHBAaHUS IpU MOBTOpHOM MM
cocraBuna 62,3%, yro Ha 37,2% HUXKE COOTBETCTBYIOLIETO MO-
kazarens y 6onpHbIX 63 HACT, p<0,05 (Tabmuma 3).

KymynsatuBHas 10715 BBDKHBAHUS BCIIEACTBUE HIIEMHUYECKOTO
uHCYybTa Obl1a HauMmeHblnel y OonpHbIX ¢ HACI, cocTtaBmss
npu 3toM 31,6%, 4TO, B CBOIO O4Yepens, HIke Ha 63,8% B cpas-
Heruu ¢ mauuentamu 6e3 HACI (p<0,05). [lono6ubie nuzmene-
HHS HaOMIOAH 10 BEIMUNHE KyMYISITUBHOM H0IM BDKUBAHUS
IpH MOBTOPHON PEBACKyIApHU3alUU y OOJBHBIX C HHAEKCOM
FIB-4 >2.0 u conmyrctByroumM HACT, B 4acTHOCTH CHIKEHUE
ee ypoBHs Ha 61,7% B cpaBHeHuu c manuentamu 6e3 HACIT
(p<0,05).
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Tabruya 2. Kymynamuenvle 00u 8bidicu6anuus y 60IbHbIX, KOMOPLIM NPOBEOEHO CIEHMUPOBAHUE KOPOHAPHBIX apmepuil
6 3a8UCUMOCIU O HAAUYUSL HEATIKO20IbHO20 Cmeamozenamuma npu snavenuu unoexca FIB-4 <2,0

3navenne P
Karteropun KymyasiTuBHasi noas
00CJ1e/I0BAHHBIX NANHEHTOB BbIKHBaHUs, Yo Tect I'exana- Teer Kokea
Buikokcona
[ToBTOpHSBI HHpAPKT MUOKapaa
I. Manumentsr 6e3 HACT (n=62) 98,5
p .= 0,0352 p o= 0,0171
II. Manuentsl ¢ HACT (n=39) 77,3
Wmemunueckuil HHCYIBT
I. Manmentsr 6e3 HACT (n=62) 94,3
p.,=0,0176 p .= 0,0097
II. Manuentsl ¢ HACT (n=39) 56,5
CMepTb 0T CepAEUHO-COCYAUCTBIX IPUYHH
I. Manumentsr 6e3 HACT (n=62) 97,2
p .= 0,0058 p .= 0,0025
II. Manuentsl ¢ HACT (n=39) 59,4
IloBTOpHAsI peBacKyIsIpU3aLUs
I. Manmentsr 6e3 HACT (n=62) 96,6
p .= 0,0286 p .= 0,0107
II. Manuentsl ¢ HACT (n=39) 73,7

npumeuanue: p - 00CMOBEPHOCMb PASTUYULL MENCOY SPYRNAMU

Tabnuya 3. KymynsmueHvie 00au 8bI’CUSAHUS Y DONbHBIX, KOMOPBIM HPOEEOEHO CIEeHMUPOSAHUE KOPOHAPHBIX apmepul
6 3A6UCUMOCTU OM HAIUYUSL HEAIKO20IbHO20 Cmeamozenamuma npu 3HaveHuu unoexca FIB-4 > 2,0

Kateropun KymyasTtusHas nois 3uayenue P
OGCJ'[CI[OBaHHBIX nanueHToB BbIJKUBaHUSA, % Tect 'exana-Buiaxkoxkcona Tect Kokca
[ToBTOpHSEIH MH(pAPKT MHOKapIa
I. IManmentsr 6e3 HACI (n=48) 99,2
p .= 0,0165 p .= 0,0068
II. Manuentsr ¢ HACT (n=15) 62,3
HNmemuueckuit UHCYJIBT
I. IManmentsr 6e3 HACI (n=48) 87,4
p ;= 0,0045 p .= 0,0036
IL. Manuentsr ¢ HACT (n=15) 31,6
CMepTh OT CepAEYHO-COCYIUCTBIX IPUUNH
I. IManuentsr 6e3 HACI (n=48) 85,1
p .= 0,0021 p .= 0,0017
II. Manuentsr ¢ HACT (n=15) 33,7
[ToBTOpHAs peBacKysipU3aLus
I. IManmentsr 6e3 HACI (n=48) 84,8
p .= 0,0006 p .= 0,0002
IL. Manmentsr ¢ HACT (n=15) 32,5

npumeuanue: p - 00CHOBEPHOCMb PAZTULULL MEHCOY SPYNNAMU

3akarouenue. /s GonpHbIX crabmwipHOi WBC, coBme-
menHolt ¢ HACI, cBOHCTBEHHO NMpOTrpeccupoBaHue MpoLec-
coB (GuOp03000pa3oBaHus B TEUECHU W MHUOKApHeE, XapakTe-
pHU3yloleecs T0CTOBEPHO BHICOKMM 3HAU€HHUEM IOKa3aTesei
¢dubporenesa. Hammune HACT y 6onbabIX cTabuimsHO UBC
00yCIIOBIMBACT YXYIIICHHE TeUCHUs 3a00ieBaHus U HopMu-
pyeT HEraTHWBHBII MPOTHO3 y TaKUX OONBHBIX B JABYXJICTHEH
nepcrektuBe. Bemmunna wanexca FIB-4 >2,0 y GonbHBIX ¢
coueTa”HHbIM TeueHneM crabmisnoit UBC n HACT accoum-
HUPYETCsl C BBICOKUM PUCKOM BO3HUKHOBEHHSI KOHEUHOH TOY-
KM B TEUCHHE JIByXJICTHETO HAOIIONEHUS U, COOTBETCTBCHHO,
MPUBOAUT K CYIIECTBEHHOMY CHUIXEHHUIO MPOLEHTa KyMYJIsi-
THBHOW JIOJIM BBDKWUBAHUS Y TaKUX ManueHToB. [Iporuos ma-
LIUEHTOB, KOTOPHIM MPOBEJAEHO CTEHTUPOBAHUE KOPOHAPHBIX
apTepuii, 3aBUCUT HE TOJBKO OT aHATOMUYECKUX M KIMHHYE-
CKHMX 00CTOSTENbCTB, HO U OT Teuenus HAXKBIT u sBasercs
HanboJiee MPOTHOCTHYECKU HeOIaronpusTHBIM Ha ()OHE coueTa-
aus uHAckca FIB-4 >2,0 m HACT. Ornenka BeIMYWHBI HHICKCA
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FIB-4 ¢ yuerom Hamuuus u Tsokectr TedeHns HAXBIT moxer
OBITH TTOJIE3HON AT MPOTHO3MPOBAHMS PUCKA BOSHUKHOBEHHMS
(baranbHBIX U HedaTalIbHBIX CEePIEYHO-COCYIHCTHIX COOBITHI
y TAIMeHTOB MOCIe CTEHTHPOBAHHS KOPOHAPHBIX apTepuil B
JIOJITOCPOYHON NEPCIEKTHUBE.
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SUMMARY

PROGNOSIS ASSESSMENT OF THE COMBINED
COURSE OF STABLE CORONARY HEART DISEASE
AND NON-ALCOHOLIC STEATOHEPATITIS IN PA-
TIENTS AFTER REVASCULARIZATION INTERVEN-
TIONS

Vakalyuk 1., Virstyuk N., Vakaliuk I.
Ivano-Frankivsk National Medical University, Ukraine

Purpose — to assess the probability of occurrence of the main
cardiovascular events in the patients after revascularization in-
terventions with a combined course of a stable coronary heart
disease and non-alcoholic steatohepatitis (NASH) by indicators
of fibrogenesis.

164 patients with stable coronary heart disease were observed, in-
cluding: 54 patients with NASH (a main group); 110 patients with-
out NASH (a comparison group). All patients underwent general
clinical examination, electrocardiography, coronary angiography,
echocardiography, assessment of liver function, markers of fibrosis
and long-term prognosis by the Kaplan-Meier method.

It was found that the patients with stable coronary heart disease,
combined with NASH, are characterized by the fibrosis progres-
sion, that is characterized by a significantly high value of fibrogene-
sis markers. The presence of NASH in patients with stable coronary
heart disease causes a worsening of the disease and forms a negative
prognosis in such patients in a two-year term.

The prognosis of the patients who underwent coronary artery
stenting depends on the course of non-alcoholic fatty liver dis-
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ease and is the most prognostically unfavorable against the com-
bination of the FIB-4 index >2.0 and NASH.

Keywords: stable coronary heart disease, non-alcoholic ste-
atohepatitis, prognosis, fibrogenesis.

PE3IOME

MHNPOTHOCTHYECKAS ONEHKA COYETAHHOI'O TE-
YEHHUS CTABUJIbHOM MIIEMUWYECKOMN BOJIE3HI
CEPIUA U HEAJIKOI'OJIBHOI'O CTEATOI'EIIATUTA
Y BOJIBHBIX ITIOCJIE PEBACKWISAPU3AIIMOHHbIX
BMEHIATEJIBCTB

Baxkamwk U.HU., Bupceriok H.I'., Bakaawok U.II.

Heano-Ppankosckuil HAYUOHANbHBIN MEOUYUHCKULL YHUBEPCU-
mem, Ykpauna

Ienp uccaenoBaHus - OLICHUTH BEPOSTHOCTh BOSHUKHOBCHUS
OCHOBHBIX CEpJICYHO-COCYMCTBIX COOBITHH Y OGONBHBIX MOCIE
PEBACKYIIAPU3ALIMOHHBIX BMELIATCIBCTB C COBMECIICHHBIM TEC-
YEHUEM CTAOMIILHON MINEMUYECKON OOJIC3HH Cep/iia U HealKo-
TOJIBHOTO CTEATOTeNaTHTA 0 MoKa3aTessiM GudporeHesa.

O6cnenoBano 164 GonbHBIX CTAOHIBHON HMIIEMHYECKOH 60-
nesubto cepauna (MBC), u3 Hux: 54 OOJbHBIX HEAJIKOTOJIBHBIM
crearorenatutoM (HACT') - ocHoBHas rpymnmna; 110 OoibHBIX
6e3 HACT - rpymmna cpaBHeHHs. Bcem GONIBHBIM TPOBEICHO
ofIiee KIMHHYECKOe oOcienoBaHue, aJeKTpokapanorpadus,
KopoHaporpadus, sxokaparorpadus, orneHka GyHKIHOHATBHO-
IO COCTOSIHUSI TICUCHH, BEIMIMHBI MapkepoB Gpubpo3a u 10iro-
Ccpo4HOTO NporHo3a Meronom Karutana-Meliepa. YcTaHoBICHO,
yto O0sbHBIM cTabunbHON UBC, coBmeniennoii ¢ HACT, cBoii-
CTBEHHO NPOrPECCHPOBaHKE MPOLeccoB prdOpo3000pa3zoBanus,
XapaKTepU3yIoIleecs: JOCTOBEPHO BEICOKUM 3HAUYCHHEM ITOKa3a-
teneit pudbporenesa. Hanmnune HACT y G0ibHBIX CO CTAOMITb-
Hoit UBC o0ycioBnuBaeT yxyaueHHe TeUeHUs 3a00eBaHus 1
(GopMHpyeT HeraTUBHBII IPOTHO3 B JIBYXJICTHEH MEPCIEKTHBE.

IIporno3 naumeHToB, KOTOPHIM IPOBEAECHO CTEHTUPOBAHUE
KOpOHapHbIX aprepuii, 3aBucut ot TeueHust HAXBII u sBnser-
cs1 HanboJsiee MPOrHOCTHYECKH HEeOIaronpusITHHIM Ha (OHE Co-
yetanus unaekca FIB-4 >2.0 u HACT.
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DEMOGRAPHIC AND CLINICAL FACTORS ASSOCIATED WITH INCREASED IL-6 LEVELS
IN AMBULATORY PATIENTS WITH CHRONIC HEART FAILURE

Gulatava N., Tabagari N., Talakvadze T., Nadareishvili I., Tabagari S.

David Tvildiani Medical University, Thilisi, Georgia

Inflamatory biomarkers including IL-6, are associated and
predict cardiovascular disease in elderly population and rela-
tively healthy persons [1,2]. Levels of inflammatory cytokines
correlates with chronic heart failure (CHF) severity, as well as
risk of CHF development in asymptomatic persons. Therefore
these mediators could have pathophysiologic importance, as
well be beneficial as clinical prediction markers.

IL-6 was one of the first described among other pleiotro-
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pic cytokines. Despite a number of clinical and experimen-
tal studies its role in CHF development is not explained in
details. What we certainly know is that high levels of IL-6
promote CHF development and predict worse prognosis in
cardiovascular disease patients [3]. On the other hand, there
are other studies demonstrating IL-6 involvement in myo-
cardial compensatory hypertrophy, neurovascularisation and
cardioprotection [4]; also IL-6 might have decisive role in
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septic shock through ishemic preconditioning extinguishing
acute inflamation in miocardium [5,6].

A number of studies have demonstrated that IL-6 can be used
as predicting marker of COVID-19 complications [7-9]. IL-6 is
responsible for elevation of such acute phasic reactants as for
example C reactive protein and fibrinogen; it also inhibits albu-
min synthesis. In general dysregulation of IL-6 production is at-
tributed to autoimmunity and chronic inflammation; accordingly
it is important explore IL-6 basic levels in chronic heart failure
patients, as in risk group in COVID-19, and various factors (de-
mographic or clinical) in various groups of IL-6 basic levels.

Material and methods. This was an observational study that
enrolled consecutive 96 patients relevant to the research objec-
tives and 34 practically healthy persons for controls. The inclu-
sion criterion was CHF's existence (to participate), informed con-
sent obtained, and informed consent to participate in research for
practically healthy group. All patients were admitted to the “New
Hospitals” outpatient clinic in Tbilisi. The diagnosis was made on
anamnesis, clinical laboratory data, an experienced cardiologist
evaluated the class of CHF (according to NYHA); all patients un-
derwent echocardiography by an experienced echo cardiographer
using the standard techniques. Etiology of CHF: ischemic genesis
47.3%, non-ischemic 52.7% in patients. Patients had been on the
same treatment for several years before being included in the study.

Exclusion criteria were patients with myocardial infarction, clini-
cal signs of acute infections, autoimmune diseases, renal failure (se-
rum creatinine level> 200 mg%) or severe liver disease within the
next three months. Also, patients with suspected malignant were
not involved in the study. Before to study entry, echocardioscopic
and other necessary clinical examinations were evaluated and ana-
lyzed by an experienced cardiologist.

The study protocol was written in accordance with the guidelines
of the Institutional Ethics Committee. All persons involved in the
study reported informed consent in writing.

Reagents and laboratory measurements. Laboratory mea-
surements were done based on the samples received the en-
rolled participants’ peripheral venous blood.Biochemical and
immunological investigations were done using Vacuette’s
tubeswith Clot Activator and gel separation. Hematological
data were used Vacuette K2EDTA vacuum tube and fibrino-
gen concentration determination from - Vacuette Citrate So-
lution 3.2% in the vacuum tube.

Biochemical investigations were performedusing automated
biochemical analyzercobas c311 (Roche Diagnostics, Switzer-
land) with Roche diagnostics reagents:

Total Cholesterol (TC) - enzymatic method, HDL-Cholesterol
(HDL-C) - enzymatically method, LDL -Cholesterol (LDL-C) - en-

zymatic method, Triglycerides(TG) - enzymatic method, hs-CRP
- immunoturbidimetricmethod, Ferritin - immunoturbidimetric
method, Transferrin -immunoturbidimetric method, Transferine
-immunoturbidimetric method,Urea — kinetic test with urease and
glutamate dehydrogenase, Creatinine - enzymatic method, Albu-
min — colorimetric method, Prealbumine - immunoturbidimetric
method ,Acid Glicoprotein - immunoturbidimetric method. eGFR
calculation performed by abbreviated MDRD equation: 186 x (Cre-
atinine/88.4) -1.154 x (Age) -0.203 x (0.742 if female).

IL-6 were performed using automated immunoassay analyzer-
cobas e411 (Roche Diagnostics, Switzerland) with Roche Diag-
nostics (Switzerland) reagents.Hemoglobin concentration, RDW
SD (erythrocyte distribution space in the standard deviation) and
RDW CV (coefficient of variation), lymphocyte count was mea-
sured using a 5- differentiation automated hematology analyzer
(Sysmex XT2000i, Japan). Leptin concentration determination was
performed Leptin Sandwich ELISA (DRG Instruments GmbH,
Germany) reagent and using the automatic reader iMark (Bio-Rad).

We used descriptive statistics for demographic parameters. We
compared mean values of hematologic and biochemical param-
eters in cases and controls using independent sample t test and
explored differences within the congestive heart failure group
(further separated in 3 groups according to IL-6 levels identified
as 0-6.99pg/ml, IL-6 7-24.99 pg/ml, IL-6 >25 pg/ml) using one
way ANOVA test, with further post-hoc analysis (Tukey HSD).

Results and discussion. In our sample we saw frequent se-
vere co-morbidity (such as hypertension, diabetes) of relevance
to COVID-19 among CHF patients (Table 1). Both groups had
high rates of overweight (27.7% in CHF group vs 26.5% among
controls) and obesity (47.9% vs 41.2% accordingly), which is
also considered a risk for COVID-19 complication. It is also im-
portant to note statistically significant difference of abdominal
obesity between the groups (waist circumferencel16.5+3.6 in
patientsvs 95.44+24.56 in controls p<0.001).

In the mentioned groups parameters such as acute phasic re-
actants were statistically significantly different: hsCRP, IL-6, fi-
brinogen, acid glycoprotein. Groups also differed in such param-
eters for the evaluationof malnutrition, as albumin, prealbumin,
lymphocyte count, total cholesterol, leptin (Table 2).

Breaking down CHF patients by IL-6 levels (IL-6-0-7 pg/ml;
7-25pg/ml; >25pg/ml) demonstrated that a number of parameters
were different here (Table 3); these were neutrophile count, albu-
min, prealbumin, fibrinogen, hsCRP, acide glycoprotein, ferritin,
transferin. We further describe differences between groups by spe-
cific parameters in Table 4. This also demonstrates that the studies
CHF sample was quite variable, and therefore risks of CHF and
co-morbid pathology complication might differ as well.

Table 1. Demographic characteristics and comorbidies in study population

Parameters Patients Control Group
Number(female/male) 96 (43/53) 34 (20/14)
Body Mass Index (BMI) 30.01(£8.93) 28.7(£5.13)
Underweight, n (%) 21 (1.5%) 1 (1%)
Normal weight, n (%) 27 (20.8%) 6 (17.6%)

Overweight, n (%) 36 (27.7%) 9 (26.5%)
Obesity, n (%) 52 (47.9%) 14 (41.2%)
CHF ((I/III/IV) 26/54/6 0
Arterial Hypertension (%) 84.4% 44.11%
Diabetes Mellitus Type 11 (%) 23.1% 1%
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Table 2. Comparing variable means between cases and controls using Independent Sample t-test

Variable Cases Mean Controls Mean Significance (p)
BMI 30.1 (n=90, SD=8.93) 28.7 (n=28, SD=5.1) 43
Transferrin 2.645 (n=95, SD=.72249) 2.6229 (n=34, SD=.41872) .867
Hemoglobin 12.697 (n=95, SD=1.72) 13.78 (n=34, SD=1.25) .001
Ferritin 207.42 (n=95, SD=295.18) 142.56 (n=34, SD=142.56) 212
Lymphocyte Count 1.66 (n=95, SD=.755) 2.093 (n=34, SD=.6546) .004
Albumin 37.677 (n=95, SD=6.882) 45.848 (n=34, SD=8.867) .000
Prealbumine .1383 (n=94, SD=.0782) .3079 (n=34, SD=.0588) .000
Fibrinogen 4.698 (n=95, SD=1.285) 3.584 (n=34, SD=.6377) .000
Creatinine 84.11 (n=95, SD=31.21) 73.85 (n=34, SD=15.82) .07
Urea 7.294 (n=95, SD=2.963) 5.194 (n=34, SD=1.558) .000
IL-6 20.99 (n=94, SD=25.46) 3.175 (n=34, SD=1.636) .000
hs-CRP 44.948 (n=95, SD=87.96) 3.332 (n=34, SD=2.878) .007
Haptoglobine 2.277 (n=88, SD=4.29) 1.764 (n=34, SD.76655) 491
Acid glycoprotein 1.208 (n=94, SD=.5064) .9856 (n=34, SD=2.5737) .016
Total cholesterol 3.9498 (n=95, SD=1.291) 5.1371 (n=34, SD=1.1804) .000
TG 1.548 (n=95, SD=.914) 1.806 (n=34, SD=.974) .169
LDL 2.4625 (n=96, SD=1.119) 3.5444 (n=34, SD=1.0922) .000
HDL 1.0557 (n=95, SD=.3169) 1.3988 (n=34, SD=.45964) .000
Leptine 8.812 (n=95, SD=15.63) 19.14 (n=34, SD=14.43) .001
Table 3. ANOVA for the listed parameters in the 3 groups identified
as IL-6 levels of0-6.99pg/ml, IL-6 7-24.99 pg/ml, IL-6 >25 pg/ml

Sum of Squares Mean Square F Sig.

Leptin 818.898 409.449 1.673 .194

BMI 528.826 264.413 3.392 .038

RBC 195 .097 232 794

HGB 1.266 .633 207 814

HCT 12.198 6.099 274 761

NEUT 50.682 25.341 4.799 .010

LYMPH 3.836 1.918 3.696 .029

Creatinine 6477.863 3238.932 3.442 .036

Urea 16.998 8.499 957 388

Albumin 674.211 337.106 8.501 .000

Prealbumin .038 .019 3.228 .044

Fibrinogen 15.334 7.667 5.126 .008

ESR 2098.655 1049.327 2.616 .079

HDL 452 226 2.394 .097

LDL 3.767 1.884 1.680 192

hs CRP 94676.339 47338.169 6.828 .002

Haptoglobin 104.892 52.446 2910 .060

Acid Glicoprotein 2.770 1.385 6.035 .003

Ferritine 704328.636 352164.318 4.269 .017

Transferine 4.978 2.489 5.417 .006

Ejection Fraction 108.508 54.254 487 .616

Total CHOL 4.291 2.145 1.403 251

TG 4.286 2.143 3.875 .024
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Table 4. Tukey HSD post-hoc analysis for the listed parameters in the 3 groups identified as 1:
1L-6 0-6.99pg/ml, 2: IL-6 7-24.99 pg/ml, 3: IL-6 >25 pg/ml

Dé::;(:j:t IL-6 Group IL-6 Groups Mean Difference Std. Error Sig.
1 2 (7-24.99 pg/ml) 9250 2.2406 910
(0-6.99pg/ml) 3 (>25pg/ml) -5.2934 27114 131
BMI 2 1(0-6.99pg/ml) -.9250 2.2406 910
(7-24.99 pg/ml) 3(>25 pg/ml) -6.2184" 2.4239 032
3.00 1(0-6.99pg/ml) 5.2934 27114 131
(>25 pg/ml) 2(7-24.99 pg/ml) 6.2184° 2.4239 032
1 2(7-24.99 pg/ml) 00545 56382 1.000
(0-6.99pg/ml) 3(>25 pg/ml) -1.79596" 68347 027
NEUT 2 1(0-6.99pg/ml) -.00545 56382 1.000
(7-24.99 pg/ml) 3(>25 pg/ml) -1.80141° 61549 012
3 1(0-6.99pg/ml) 1.79596° 68347 027
(>25 pg/ml) 2(7-24.99 pg/ml) 1.80141" 61549 012
1 2(7-24.99 pg/ml) 12.131 7.497 243
(0-6.99pg/ml) 3(>25 pg/ml) -8.181 9.123 644
Creatinine 2 1(0-6.99pg/ml) -12.131 7.497 243
(7-24.99 pg/ml) 3(>25 pg/ml) -20.312° 8.189 .039
3 1(0-6.99pg/ml) 8.181 9.123 644
(>25 pg/ml) 2(7-24.99 pg/ml) 20.312° 8.189 039
1 2(7-24.99 pg/ml) 5.94787° 1.53917 .001
(0-6.99pg/ml) 3(>25 pg/ml) 6.11500° 1.87300 .004
Albumin 2 1(0-6.99pg/ml) -5.94787" 1.53917 .001
(7-24.99 pg/ml) 3(>25 pg/ml) 16713 1.68126 995
3 1(0-6.99pg/ml) -6.11500" 1.87300 .004
(>25 pg/ml) 2(7-24.99 pg/ml) -.16713 1.68126 995
1 2(7-24.99 pg/ml) 03609 01873 137
(0-6.99pg/ml) 3(>25 pg/ml) .05500" .02270 045
Prealbumin 2 1(0-6.99pg/ml) -.03609 01873 137
(7-24.99 pg/ml) 3 (>25 pg/ml) 01891 .02044 626
3 1(0-6.99pg/ml) -.05500" 02270 045
(>25 pg/ml) 2(7-24.99 pg/ml) -.01891 02044 626
1 2(7-24.99 pg/ml) - 47537 30006 258
(0-6.99pg/ml) 3(>25 pg/ml) -1.16385" 36373 .005
Fibrifiogen 2 1(0-6.99pg/ml) 47537 30006 258
(7-24.99 pg/ml) 3(>25 pg/ml) -.68848 32755 .095
3 1(0-6.99pg/ml) 1.16385" 36373 .005
(>25 pg/ml) 2(7-24.99 pg/ml) 68848 32755 .095
1 2(7-24.99 pg/ml) -30.28084 20.35140 302
(0-6.99pg/ml) 3(>25 pg/ml) -90.58058" 24.76543 .001
s CRP 2 1(0-6.99pg/ml) 30.28084 20.35140 302
(7-24.99 pg/ml) 3(>25 pg/ml) -60.29973" 22.23013 022
3 1(0-6.99pg/ml) 90.58058" 24.76543 .001
(>25 pg/ml) 2(7-24.99 pg/ml) 60.29973" 22.23013 022
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1 2(7-24.99 pg/ml) -.04010 11753 938
(0-6.99pg/ml) 3(>25 pg/ml) -44423" 14247 .007
) ) 2 1(0-6.99pg/ml) 04010 11753 938
Acid Glycoprotein -
(7-24.99 pg/ml) 3(>25 pg/ml) -40413 .12830 .006
3 1(0-6.99pg/ml) 44423 14247 007
(>25 pg/ml) 2(7-24.99 pg/ml) 40413° .12830 .006
1 2(7-24.99 pg/ml) -52.4336 70.2024 736
(0-6.99pg/ml) 3(>25 pg/ml) -238.5346" 85.4286 017
- 2 1(0-6.99pg/ml) 52.4336 70.2024 736
Ferritin .
(7-24.99 pg/ml) 3(>25 pg/ml) -186.1011 76.6831 045
3 1(0-6.99pg/ml) 238.5346" 85.4286 017
(>25 pg/ml) 2(7-24.99 pg/ml) 186.1011" 76.6831 045
1 2(7-24.99 pg/ml) .53911° 16568 .005
(0-6.99pg/ml) 3(>25 pg/ml) 43188 20162 .087
] 2 1(0-6.99pg/ml) -.53911" 16568 .005
Transferrin
(7-24.99 pg/ml) 3(>25 pg/ml) -.10722 .18098 825
3.00 1(0-6.99pg/ml) 43188 20162 087
(>25 pg/ml) 2(7-24.99 pg/ml) 10722 .18098 825
1 2(7-24.99 pg/ml) 48160° 18178 026
(0-6.99pg/ml) 3(>25 pg/ml) 47042 22120 .090
) ] 2 1(0-6.99pg/ml) -.48160° 18178 26
Triglycerides
(7-24.99 pg/ml) 3(>25 pg/ml) 01118 .19856 .998
3 1(0-6.99pg/ml) -47042 22120 .090
(>25 pg/ml) 2(7-24.99 pg/ml) 01118 .19856 998

In most COVID-19 patients the combined immune response
of initial cytokine release and activation of antiviral interferon
response followed by immune cell recruitment was associ-
ated with in successful SARS-CoV-2 clearance from the lungs.
However, viral infection can progress to severe disease due to
dysregulated immune response [11]. Markedly Elevated levels
of circulating proinflamatory cytokines and chemokine’s are as-
sessed as maladaptive which poses prominent changes in hema-
tology and coagulation as well as extrapulmonary involvement
and progression to multisystem organ failure.

We therefore find it important to test for adequacy of immune
response to any infection in any comorbid patients, including
those with CHF, exploring basic parameters of proinflamation,
coagulation and hematology systems as risk factors.

Our study, as well as other ones (particularly exploring IL-6
role in the context of COVID-19) demonstrates a number of
limitation [7,8], most importantly observational nature of these
studies, and significant heterogeneity in study results. It can be
explain by patient population differences, underlying comorbid-
ity differences, length of observations and/or other. Using con-
secutive sampling frame is also a limitation.

Despite the limitations our study supports the point that IL-6
tests and interpretation is important in CHF patients, demon-
strates different levels of biomarkers in various groups among
those with CHF and arterial hypertension and/or ischemic heart
disease and/or Type 2 diabetes.The study also describes these
groups by clinical and laboratory features, including some basic
levels of biomarkers which can be present when persons (in-
cluding those with CHF) “encounter” the SARS-CoV 2 virus.
When interpreting IL-6 levels an additional limitation is vari-
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ability of laboratory assays, as laboratories in various locations
might be specialized for local IL-6 norms [9,10].

Our study confirms significance of IL-6 is an important in-
flammation marker, which (i) can be used by clinicians as a CHF
progression marker; (ii) levels of IL-6 might help clinicians to
identify people with high risk of disease complication (including
among those with COVID-19).
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SUMMARY

DEMOGRAPHIC AND CLINICAL FACTORS ASSOCIATED WITH INCREASED IL-6 LEVELS
IN AMBULATORY PATIENTS WITH CHRONIC HEART FAILURE

Gulatava N., Tabagari N., Talakvadze T., Nadareishvili I., Tabagari S.

David Tvildiani Medical University, Thilisi, Georgia

IL-6 promotes T cell activation and production in acute in-
flammatory conditions, initiates B cell differentiation, regu-
lates liver production of acute phase reactants, and stimulates
hypothalamus-pituitary-adrenal system, which is important
in acute inflammation. Nevertheless prolonged IL-6 expo-
sition activates apoptosis. According to recent studies in-
creased levels of IL-6 increase cardiovascular disease risks.

The aim of the study was to explore IL-6 basic levels in
chronic congestive heart failure patients, as in risk group in CO-
VID-19, and various factors (demographic or clinical) in various
groups of IL-6 basic levels.

We used consecutive sampling approach to recruit 96 con-
gestive heart failure patients and 34 persons without the con-
dition as controls. Hematologic, biochemical and immuno-
logic parameters were measured using conventional methods.
We used descriptive statistics for demographic parameters.

We compared mean values of hematologic and biochemical
parameters in cases and controls using independent sample t
test and explored differences within the congestive heart fail-
ure group (further separated in 3 groups according to 1L-6
levels) using one way ANOVA test, with further post-hoc
analysis.

Levels of IL-6 are statistically significantly higher in
CHF patients; groups differ in co-morbidity, also abdomi-
nal obesity is more prevalent in diseased group. Difference
between groups is significant in a number of pro-inflam-
mation, coagulation, hematology parameters. It is also im-
portant to note that the CHF group showed a number of
differences in sub-groups according to IL-6 levels, risks
of CHF and comorbidity deterioration risks therefore are
suggested to be different.

Keywords: IL-6, Chronic Heart Failure(CHF), COVID-19.

PE3IOME

JEMOTPAOUYECKHUE U KJIMHUYECKHUE MOKA3ATEJIU Y AMBYJIATOPHBIX ITAIIMEHTOB
C XPOHUYECKOM CEPIEYHOM HEJOCTATOYHOCThIO, ACCOLIMMPOBAHHOM
C BBICOKUM YPOBHEM KOHIEHTPALIUH IL-6

I'ynaraBa H.A., Tabarapu H.C., Tanaksanze T.B., Hanapeumsuiau U.I'., Tadarapu C.H.

Meouyunckuii ynusepcumem um. /lasuoa Teunouanu, Tounucu, I pysus

[Ipu ocTpoMm BocmanurenbsHOM mporecce I[L-6 crocoOeTBy-
eT YBEIWYEHHIO YPOBHS M aKTHBAIUH T-KIETOK, HHUIUUPYET
maddepeHnmanuio B-xieTok, peryampyer HpORyIHpOBaHHUE
OCTPBIX PEAKTAHTOB C MOMOIIBIO MEYEHH U CTUMYIUPYET TUTIO-
TaJIaMO-IIUTYHUTAapHO-aIPEHAIOBYIO OCh, YTO MOXKET OJIar0TBOp-
HO BIIMSATH B OCTPOH (hase; B TOKE BPEMsl, IIPOJIOHTUPOBAHHAS
skcriozunyst [L-6 akTHBHpYeT aronTo3, Tndels KIETOK; 110 AaH-
HBIM TIOCJICTHBIX HCCIICJOBAaHUH, MOBBIIICHHAS KOHIIEHTPAIHS
IL-6 yBenmmumBaeT pUCK KapIUOBACKYJSPHBIX 3a00JEBaHHN U
PHCK IpyTHX KOPOHAPHBIX CITydJaeB.

Llens wmccnenoBaHMSt - BBIIBUTH OA3MCOBBIM MOKa3aTelb
IL-6 y manueHToB ¢ XPOHUYECKOH CepleuyHOl HeI0CTaTOYHO-
CTBIO, B TOM YHCIIC W JUIS BBISIBICHUSI BO3MOKHOCTH 3a00JI€Th
COVID-19, onpenenuTs KIMHUKO-AEMOTpapUIecKHe MoKa3a-
TeJIH XpPOHUUYECKON sKcro3unuu [L-6.

B wunccremoBanme BOBIICUEHBI aMOYIATOPHBIC MAI[HEHTHI
(n=96) ¢ XpOHMYECKON CepeYHON HEOCTATOYHOCTBIO M KOH-
TpOJbHAsl Tpynma I cpaBHeHUs (n=34), 6e3 XPOHHYECKOH

© GMN

Cep/IeYHON HEeJOCTATOYHOCTH. KpHTepusMH HCKIIOYEeHHS U3
HCCIIEIOBAHNS SIBIISUTHCE: IEPEHECEHHBIN MMocIeiHIe 3 MecsIa
nH(APKT MUOKap/a, OCTpble HH(EKIHOHHBIE, ayTONMMYHBIE U
OHKOJIOTHYECKHe 3a00NeBaHMs], ITOYeYHas HEJOCTATOYHOCTH,
3aboneBanusl TedeHu. [emaromornyeckne M OHMOXHMHUECKHE
MOKa3aTead KPOBH MPOTECTHPOBAHBI OOMICHIPH3HAHHBIMH Me-
TomaMH. Y HCCIeayeMOH M KOHTPOJIBHOW TPYI MalieHTOB
BCe JIa0OpaTOpHbIE TTOKA3aTeNI CPABHEHBI C MCHOIB30BaHUEM
sample t-TecTa ¥ UX pa3JIM4IHs BEISIBICHE! Y TAIIHEHTUB C XPOHH-
YEeCKOH Cep/IeYHON HEeJJOCTATOYHOCTHIO C MCHONIBL30BAaHUEM One
way ANOVA Tect n post-hoc anannzom.

BoisiBieno, uro ypoBenb IL-6 cTarucTHuecku J0CTOBEPHO
BBICOKHMI B TPyIIIE MAIIMEHTOB C XPOHUYECKON CepedHOil He-
JIOCTAaTOYHOCTBIO; TPYIIIEI OTINYAIOTCS KOMOPOHIHBIMH 3a00-
JIeBaHMSIMHA Ha ()OHE BBICOKOTO a0IOMHHAIIBHOTO OXKUPCHUS.
Mexny pasaeneHHbIMU corIacHO ypoBHIO IL-6 rpynmamu mna-
IIEHTOB yCTaHOBJIEHBI OTIMYHS 110 TIPOBOCIIATNTEIEHBIM, Koa-
TYISIIMOHHBIM U T€MaTOJIOTHIECKUM ITTOKa3aTessiM. YKa3aHHbBIC
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IIOKA3aTeIM BapbUPYIOT BHYTPU Ka)KIOH TpyINIbl MAllMEHTOB,
4TO, B CBOIO OYEpE/ib, BBI3bIBACT PA3IMUUsl B PAa3BUTHUH PUCKA
OCJIO)KHEHUI XPOHUYECKOH CepJIeyHON HEA0CTATOUHOCTH U KO-
MOPOHUIHBIX MATOIOTHIA.
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THE INFLUENCE OF BODY COMPOSITION ON THE STATE
OF THE CARDIOVASCULAR SYSTEM IN WOMEN

Kostenchak-Svystak O., Nemesh M., Palamarchuk O., Feketa V., Vasylynets M.

Uzhhorod National University, department of fundamental medical disciplines, Ukraine

In the era of technological progress, people are increasingly lead-
ing a sedentary lifestyle. This leads to low energy expenditure and
increases the risk of cardiovascular disease (CVD) due to deteriora-
tion of body composition and accumulation of excess fat [1,2]. The
body mass index (BMI) is widely used to determine obesity, but it
does not always indicate a loss of fat free mass (FFM) or an increase
total fat or visceral fat, when changes in body weight are relatively
small. We chose an alternative method of determining body compo-
sition using bioimpedance scales [3]. Women suffer from excess fat
accumulation more often than men. This may be due to hormonal
changes during pregnancy or menopause, as well as more frequent
central distribution of fat and an increase in VF content compared
to men [4,5].

Endothelial dysfunction is an imbalance between the factors
of vasoconstriction and vasodilation, which are important for
maintaining vascular homeostasis. Violation of EF precedes and
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leads to the development of CVD [6]. Normal endothelial func-
tion is indicated by the corresponding synthesis of nitric oxide
(NO) in response to vasodilating factors and factors responsible
for vasoconstrictor tone. These mechanisms differ in men and
women [7,8].

Heart rate variability is a dynamic change in heart rate in re-
sponse to the autonomic nervous system (ANS). Chronic stress,
sedentary lifestyle, and sedentary work contribute to low levels
of HRV, which in turn lead to maladaptation to environmental
changes. Low HRYV is associated with more frequent CVD and
mortality [9,10]. In addition, scientific papers discuss the asso-
ciation between increased BMI and low HRV [11,12].

Based on the available information, it has become relevant
for us to investigate the relationship between body composition
parameters and CVS, and in particular the relationship between

endothelial function and HRV.



GEORGIAN MEDICAL NEWS
No 11 (308) 2020

The aim of the study - to analyze the effect of body composi-
tion on endothelial function and HRV tension, and to test wheth-
er or not there is a difference of endothelial function in different
groups of HRV in women.

Material and methods. The study involved 180 healthy
women aged 25 to 60 years. The inclusion criteria were as fol-
lows: women aged 25 to 65 years old, who have minimum daily
physical activity (participants spend more than 4 hours a day in
a sitting position). The exclusion criteria were previously diag-
nosed with CVD or other severe or moderate diseases. At the be-
ginning of the study, 178 women entered for primary anthropo-
metric evaluation. The study of parameters of body composition
was performed using the Tanita BC-601 analyzer scales (Japan)
evaluating the following: Fat free mass (FFM, kg); Total Fat (F,
%); Visceral fat (VF, kg); Trunk fat (TF, %); Trunk muscle (TM,
kg); Muscle mass (kg) on the right and left arm (RAM, LAM),
right and left leg (RLM, LLM); Fat content (%) on the right and
left arm (RAF, LAF), right and left leg ( RLF, LLF).

HRV was measured using an electrocardiograph CardioLab
(KhAI-Medica). During the procedure, participants were laying
in the horizontal position and made a quick change to a vertical
position within 5 minutes after the beginning of the examination
(orthostatic test). Based on received HRV parameters, they were
divided into 4 groups: Normal tension of regulatory system (N),
Moderate tension (MT), Severe tension (ST), and Adaptation
failure (AF). For more accurate results, they were asked to do
the examination again after two or three days. 162 participants
entered the same group in both analyses (fist time and second
time) and continued the examination. [13].

Method of reactive hyperemia was used to perform endothe-
lial function with the help of REOCOM complex (KhAI-Medi-
ca). Electrodes were put on both arms. The cuff was additionally
applied to the left arm. By injecting pressure into the cuff, the
vascular occlusion was created and after relieving the pressure,
blood flow was restored. The computer analyzer took the re-
ceived data to the monitor and made the conclusion [14]. Thus,
two groups were constructed: women with endothelial dysfunc-
tion (EDF <9) and women with normal endothelial function
(N>9).

The Helsinki Declaration of the World Medical Association
“Ethical Principles of Human-Based Medical Research as an
Object of Research” was followed during the examinations.

Statistical analysis was performed by STATISTICA 10.0
(StatSoftInc, USA).

Results and discussion. The first step of our study was to use
a correlation analysis between body composition parameters and
HRV and EF (Table 1).

The visceral fat index correlated positively with the HRV in-
dex, which indicates a higher tension of the regulatory systems
with increasing visceral fat content. VF was also negatively cor-
related with endothelial function, indicating that with increasing
visceral fat, endothelial function deteriorates. The fat content in
the upper and lower extremities, trunk and total fat content are
positively correlated with HRV, while the muscle content in the
left arm and right leg is negatively correlated with the EF index.

After obtaining the data, we decided to determine whether the
index of endothelial function differs in different groups on the
tension of regulatory systems. ANOVA analysis of variance was
statistically insignificant (F=1.1900, p=0.315993). However,
as can be seen in Figure 1, the group with normal RS tension
(15,95240,722) had the lowest data scatter. The largest differ-
ence between the data was present in the group with adaptation
failure (15.48+3.028), Fig. 1.

20

EF
o

N MT ST AF — Mean

HRV group T Mean+0,95 Conf. Interval

Fig. 1. Mean values of endothelial function in HRV groups.
EF — endothelial function; N — normal tension of regulatory sys-
tems (RS); MT — moderate tension of RS; ST- severe tension of
RS; AF — adaptation failure. (F=1,1900, p=0,315993)

Table 1. Correlations between hear rate variability parameters, endothelial function and body composition parameters

HRV EF

VF 0,238255 -0,216531
RAF 0,230735 -0,151148
RAM 0,005881 -0,158287
LAF 0,214001 -0,148625
LAM 0,019662 -0,182513
RLF 0,178260 -0,078417
RLM 0,100059 -0,174201
LLF 0,179827 -0,087361
LLM 0,098299 -0,162785

TF 0,230617 -0,129793
™ 0,039082 -0,171393
FFM -0,123193 0,049933
Fat% 0,208826 -0,113065
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Table 2. Mean values of visceral fat grouped by EF and HRV parameters

Endothelail Function Normal Endothelial dysfunction
VF N MT ST AF N MT ST AF
5,113 5,476 8,133 7,857 8,5 8,4 _
+2.935 +3,124 +3,159 +3,435 +4,521 +2,258 +2,509
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7

oL . 1 T

< - |
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3
2

EDF N EDF N
w HRV group: N HRV group: MT
> 13
12
1
10
9
8
7
6
5
4
3
2
EDF N EDF N
HRV group: AF HRV group: ST
EF aroup

Fig. 2. Mean values of visceral fat (VF) in groups with normal endothelial function (N) and endothelial dysfunction (EDF), cat-
egorazied by tension of RS. N — normal tension of regulatory systems (RS);
MT — moderate tension of RS, ST- severe tension of RS; AF — adaptation failure

Based on the previous results, we decided to analyze the con-
tent of visceral fat, grouped by 2 factors: the state of endothelial
function and the tension of RS. It can be noted that the mean
visceral fat content in the group with endothelial dysfunction
was higher (8+3,352) compared with the group with normal en-
dothelial function (5,735+3,066) (Table 2).

It is interesting to note that in the group with failure of adap-
tation the endothelial dysfunction was completely absent, and
the content of visceral fat wasn’t the lowest in comparison with
other groups (Fig. 2).

The aim of the study was to determine whether there is a re-
lationship between body composition parameters and CVS sta-
tus in women. To study the state of CVS, we chose endothelial
function and heart rate variability in relatively healthy females
without previously diagnosed CVD. Both endothelial dysfunc-
tion and low HRV are predictors of CVD, but there are few stud-
ies where they have been used together. The content of visceral
fat confirmed the previously published works on the negative
impact of its excess on the cardiovascular system. However,
summarizing HRV and grouping women by tension of regula-
tory systems, it was found that the content of visceral fat is highest
in the group with moderate tension of RS and endothelial dysfunc-
tion (8.5+2.258). The group in which there was no adaptation of
regulatory systems (which theoretically should have the greatest
impact on the state of CVS and the risk of CVD) [15], did not have
endothelial dysfunction. This may be due to both fewer women
with endothelial dysfunction and fewer women with impaired ad-
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aptation. Another reason may be the influence of various factors on
the formation of HRV (vagal control, sympathetic pathway, factors
that are located in the sinus node), which makes it a more sensitive
indicator compared to the EF indicator. [16,17].

Conclusion. There was no statistically significant difference
between EF indicators in different HRV groups. It can be as-
sumed that HRV is a more sensitive and variable parameter, but
is also a predictor of CVD. To better understand the potential
cardiovascular disease associated with endothelial dysfunction
and HRV for clinical practice, it may be advisable to: 1) study
these parameters in obese women; 2) identify groups with endo-
thelial dysfunction and tension of regulatory systems; 3) detect
women with excessive visceral fat by bioimpedance method; 4)
develop preventive and therapeutic strategies for the correction
of EF and HRV parameters and body composition parameters.

REFERENCES

1. Rhodes, R.E.; Mark, R.S.; Temmel, C.P. Adult sedentary behav-
ior: A systematic review. Am. J. Prev. Med. 2012, 42, e3—28.

2. Ortega, F.B.; Lavie, C.J.; Blair, S.N. Obesity and cardiovascu-
lar disease. Circ. Res. 2016, 118, 1752—-1770.

3. Konijn NP, Van Tuyl LH, Bultink IE, Lems WF, Earthman
CP, Van Bokhorst de van der Schueren MA. Making the invis-
ible visible: bioelectrical impedance analysis demonstrates un-
favourable body composition in rheumatoid arthrits patients in
clinical practice. Scand J Rheumatol 2014;43:273-78.



GEORGIAN MEDICAL NEWS
No 11 (308) 2020

4. Zhang C, Rexrode KM, van Dam RM, Li TY, Hu FB. Abdom-
inal obesity and the risk of all-cause, cardiovascular, and cancer
mortality: Sixteen years of follow-up in US women. Circulation
2008;117:1658-1667.

5. Taugeer, Z., Gomez, G., & Stanford, F. C. (2018). Obesity in
Women: Insights for the Clinician. Journal of Women’s Health,
27(4), 444-457.

6. Donato AJ, Gano LB, Eskurza I, Silver AE, Gates PE, Jablon-
ski K, Seals DR. Vascular endothelial dysfunction with aging:
endothelin-1 and endothelial nitric oxide synthase. Am J Physiol
Heart Circ Physiol 297: H425-H432, 2009.

7. Hogg ME, Vavra AK, Banerjee MN, Martinez J, Jiang Q,
Keefer LK, Chambon P, Kibbe MR. The role of estrogen recep-
tor and in regulating vascular smooth muscle cell proliferation is
based on sex. J Surg Res 173: el—e10, 2012.

8. Intapad S, Ojeda NB, Varney E, Royals TP, Alexander BT.
Sexspecific effect of endothelin in the blood pressure response
to acute angiotensin II in growth-restricted rats. Hypertension
66: 1260 —1266, 2015.

9. Nolan J, et al. Prospective study of heart rate variability and
mortality in chronic heart failure results of the United Kingdom
heart failure evaluation and assessment of risk trial (UK-Heart).
Circulation. 1998;98(15):1510-6.

10. Ryan ML, et al. Heart rate variability is an independent predic-
tor of morbidity and mortality in hemodynamically stable trauma
patients. J. Trauma Acute Care Surg. 2011;70(6):1371-80.

11. Fraley MA, Birchem JA, Senkottaiyan N, Alpert MA. Obe-
sity and the electrocardiogram. Obes Rev. 2005; 6(4):275-281.

12. Hirsch J, Leibel RL, Mackintosh R, Aguirre A. Heart rate vari-
ability as a measure of autonomic function during weight change in
humans. Am J Physiol. 1991; 261(6 Pt 2):R1418-R1423.

13. Baeckuii, PM. Maremarnueckuii aHainu3 M3MEHEHUH cep-
neanoro purma mpu crpecce / PM. Baesckuii, O.1. Kupuios,
C.3.Kneuxun. — M.: Hayka, 1984. — 220 c. 2. [Tarodusnonorus 3a-
OoJeBaHmiA CEPACUHO-COCYANCTOM crc-TeMbl / mof pen. JI. Jlummy;
niep. ¢ aunt. — M.: BUHOM. JlaGoparopus 3nanuid, 2003. — 598 c.

14. Batayeva J, Kirichenko V, Kulbashevskij V , Sergeev V. The
choice of information parameters in the rheographic assessment
of endothelial function in a test of reactive hyperemia. National
Aerospace University «XAl», Kharkov.

15. McCraty R, Shaffer F. Heart Rate Variability: New Perspectives
on Physiological Mechanisms, Assessment of Self-regulatory Ca-
pacity, and Health risk. Glob Adv Health Med. 2015 Jan;4(1):46-61
16. Zdrenghea D, Sitar-Taut A, Pop D. Comparison between
heart rate variability and recovery in ischemic patients. Rom J
Intern Med. 2007;45(2):171-5.

17. Godo S, Shimokawa H. Endothelial Functions. Arterioscler
Thromb Vasc Biol. 2017 Sep;37(9):¢108-¢114

SUMMARY

THE INFLUENCE OF BODY COMPOSITION ON THE
STATE OF THE CARDIOVASCULAR SYSTEM IN

WOMEN

Kostenchak-Svystak O., Nemesh M., Palamarchuk O.,
Feketa V., Vasylynets M.

Uzhhorod National University, department of fundamental med-
ical disciplines, Ukraine

Sedentary lifestyle leads to deteriorating health. This prob-
lem is especially on the rise in the era of computer technology

© GMN

development and increasing workplaces with inactive physical
activities. Women in general are less physically active than men
and more often suffer from obesity. Our goal was to study the
correlation between body composition and indicators of the state
of the cardiovascular system (CVS).

Women (42.5+5.4 years of age) of different body composi-
tions were randomly selected. Body composition parameters
were examined using Tanita BC-601 analyzer scales. CVS sta-
tus was examined through endothelial function (EF) with the
help of rheograph “ReoCom” (KHAI-Medica) and heart rate
variability (HRV) using the electrocardiograph “CardioLab”
(KHAI-Medica).

The indicator of visceral fat (VF) was positively correlated
with the degree of tension of regulatory systems (RS) and nega-
tively with the indicator of endothelial function. The fat content
in the extremities and torso was positively correlated with HRV,
and the muscle content was negatively correlated with EF. The
EF index did not statistically significantly differ in the groups of
different RS tension. The highest content of visceral fat was in
the group with endothelial dysfunction and moderate tension of
regulatory systems.

The content of visceral fat can lead to both deterioration of
endothelial function and the intensity of RS tension. However,
there is no statistically significant difference between the EF
parameters in different groups of RS tension. In addition, de-
spite the higher mean value of VF content in the group with
endothelial dysfunction, compared with the group with normal
endothelial function, endothelial dysfunction was absent in the
group with failure of adaptation. Therefore, we can assume that
HRV is a rather dependent and variable parameter that has no
effect on EF. However, for clinical practice, it is possible to use
the measurement and correction of visceral fat content for the
prevention of cardiovascular disease (CVD) both in terms of
improving EF and normalization of HRV parameters in women.

Keywords: heart rate variability, endothelial dysfunction,
visceral fat, body composition.

PE3IOME

BJMSTHUE KOMIO3UIMOHHOTO COCTABA TEJA
HA COCTOSIHUE CEPIEYHO-COCYINCTON CH-
CTEMBI Y JKEHIIIUH

Kocrenuak-Cpucrak O.E., Hememn M.H.,
MManamapuyk O.C., ®ekera B.I1., Bacuauneny M.M.

Vorczopoockuii - eocyoapcmeennviii - ynugepcumem,  kageopa
yHOAMEHMANbHBIX MEOUYUHCKUX HAVK, YKpauna

ManonoaBmXHbIH 00pa3 KU3HU NPUBOAUT K YXYALICHUIO
37I0POBBSI, UYTO OCOOCHHO 00OCTPSIETCS B AIOXY Pa3BUTHUS KOM-
HBIOTEPHBIX TEXHOJOTHH M YBEIMYCHUS KOJIMYECTBA PabOYMX
MECT C MaJIONIOABMKHON (PM3NUECKOH aKTHBHOCTBIO. JKEeHIIMHBI
(u3nyUecKn MEeHee aKTHBHBI, YeM MY)KYMHBI M Yallle CTPaJaroT
OXKUPECHHUEM.

Ilenbio McciieIOBaHUS SBHJIOCH OIPENEICHUE B3aMMOCBA3H
MEXy KOMIIO3UIIMOHHBIM COCTABOM Tella M MOKa3aTeJIsIMU CO-
CTOSIHHUSI CEPACUHO-COCYTUCTON CHCTEMBI.

PaHZIOMHO BBIOpAHbBI JKCHIIMHBI PA3HOTO TEIOCIOXKCHHS B
Bo3pacte 42,5+5,4 1. [lapamerpsl cocraBa Tena MCCICIOBAHbI
Ha Becax-aHanm3arope Tanita BC-601 (Smonus). CoctostHue
CEepIEUHO-COCYICTON CHCTEMBI ONpPENEIsIN C Yy4eToM (yHK-
un sap0Tenus (PD) ¢ ucnonp3oBanueM peorpada «PeoKom»
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(XAU-Menuka, YkpauHa) 1 BapuaOeIbHOCTb CEPIAEYHOTO PUT-
ma (BCP) - anexrpokapauorpadpom «Kapauonab» (XAU-Menu-
Ka, YKpauHa).

TToxazarens BucuepaibHoro xupa (BXK) nonoxurensHo koppe-
JIMPOBAJI CO CTENEHBIO HapsDKEHUS peryisTopHsix cucreM (PC)
W OTpHLATENILHO - ¢ mokaszareneM d3. ConeprkaHue kupa B KO-
HEYHOCTSX U TYJIOBHILE MOJIOKUTENILHO Koppenuposaio ¢ BCP, a
cozepxanue MbIiil - orpunarebHo ¢ BXK. [Tokasarens @3 craru-
CTUYCCKH 3HAYMMO HE OTIIMYAJICA B I'PYIIIax € Pa3sHbIM HaIIPsKE-
HueM PC. Haubonbiuee coneprkanne BXK ormeuasocs B rpymme ¢
SHIOTENHAIIBHOM TUChYHKIMeN 1 yMepeHHbIM HanpshkenueM PC.

Conepxanne B)K MoxeT npuBoanTh Kak K yxyameHuto OO,
TaK U K MHTeHCUBHOCTH HanpspkeHus PC. OpHako, cTaTuCTH-
YeCKH 3HaYUMOHN pasHULBl MEXIy napamerpaMu @O B pa3HBIX
rpynnax HanpspkeHus PC He oO6HapyxkeHo. Hecmotps Ha Gonee
BBICOKOE Cpe/iHee 3HaueHue couepkanus BXK B rpymme ¢ aH-
JIOTEIMAIBHON TUCOYHKLIUEH B CpPAaBHEHHH C IPYIIION C HOp-
ManbpHOH DD, B rpymnme ¢ HepocTaTtouHoi ananranueit PC auc-
(yHKLUSI SHAOTENHsT OTCYTCTBOBaA. Takum 00pa3oM, cleayer
NPEANoNoKUTh, 4To BCP - nocraTtouno 3aBUCHMBIN U IEpEeMEH-
HBII TapameTp, He Biustomuii Ha Od. B knmuHn4eckoit npaxkTu-
K€ MOXKHO HCII0JIb30BaTh U3MEPEHUE U KOPPEKLIUIO COCPIKaHMS
BX s npounakTHKM CepedyHO-COCYUCThIX 3a00ieBaHuii
KaK C TOUKH 3peHus ynmydmeHus OO, Tak 1 HOpMaIU3alMu T10-
kaszareneit BCP y sxeHIuH.
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MOJEJIb TPOTHO3UPOBAHUS ITPOI'PECCA ®UBPO3A IEYHEHHU
HA OCHOBAHUU BUOXUMHUUYECKUX U TEHETUYECKUX KPUTEPUEB
Y BOJIBHBIX XPOHUYECKHNM I'EITATUTOM C

Yebruenko E.H., Yebiuenko E.M.

O0eccruil HaYUOHANLHBLI MEOUYUHCKULL YHUGepcumem, Kapeopa ungexyuonnvlx bonesneti, Yipauna

[TapeHTepasbHble BUPYCHBIC TEIIATUTBI BBUJLY 3HAYUTEIbHOM
pacnpocTpaHeHHOCTH, GOPMHUPOBaHUS XPOHUYECKUX 3a00s1eBa-
HUil Ie4eHy, pucka passutus nupposa nedenu (L) u renmaro-
LEJUTIOISIPHON KapLUHOMBI SIBIISIIOTCA OXHOM M3 Haubojee ak-
TyaJIbHBIX MEINKO-COLMAIIBHBIX MPOOIeM B YKpauHe U B MHUpE
[2,3,10].

CornacHO cOBpeMeHHbIM 1aHHbIM BO3, uncino 60nbHBIX Xpo-
HuueckuM rematutom C (XI'C) B mupe cocrasiser 130-150
MiIH. Hacenenus. Ot HeGnaronpusaTHbIX ncxonoB XI'C - nuppos
MIEYCHHU U TeNaTOLEIUIIOIAPHAs KAPLIUHOMA, €KETr0JHO YMUPAIOT
350-500 teic. 6onbHBIX [4,13].

W3BectHO, 4TO (UOPO3 IMEUEHH OMOCPEIOBAH AKTHBUPO-
BAaHHBIMH 3B€3/[4aThIMH KJIETKAMU COBMECTHO C HOPTaJIbHbI-
Mu ¢pudpobracramu U MuopuOpodIaCTaAMHU, YTO MPUBOJUT
K HAaKOIJICHHUIO KOJUIAT€HA M APYTMX OEJIKOB BHEKJIETOYHOIO
marpukca [1,5]. Pa3Butue ¢pubposa meueHn BbI3BAHO Hapy-
LIEHHEM PaBHOBECHS MPOLECCOB 00Pa30BAHUS U JIeTpaJalluu
KOMIIOHEHTOB BHEKJICTOYHOTO MaTpukca. Psajx Ouonormue-
CKH aKTHBHBIX BEILECTB TAK)Xe OKa3bIBAET BIMSHHE HA aK-
TUBALIMIO 3BE3AYATBIX KIETOK: HEKOTOpble HUTOKUHBI (IL-1,
TNF-a, TGF-B), okcun a3ora, S3HAOTEINH U TPOMOOLIUTAKTH-
BUpYHOIUH akrop [5].

B nocneanue rozsl IpoBeieHbl MHOTOUHCIICHHBIE HCCIIE0Ba-
HHS TeHEeTHYECKUX NoNuMophu3mMoB y 6onbHbIx ¢ XI'C, BKIItO-
YaIOLMX IeHbl Pa3IM4HbIX cucTeM. [TokazaHO 3Ha4YEHHE M0JIu-
mopdusma renoB PAAC, reHoB remMocrasa u TPOMOOLIUTAPHBIX
PELenTOpOB U 3HAOTeaNHaNbHON AuchyHKmu [7,11,12].

B perynduuMy MMMYHHOTO OTBETa 3HAYMMYIO POJIb HIPAIOT
LIUTOKMHBI KaK MEJUATOPbl MEKKJIECTOYHOTO B3aMMOJCHCTBHSL.
@DyHKIUMOHUPOBAHUE LUTOKHMHOBOH CHCTEMBbI OIpEAeIseTcs
MHOTUMH (paKTOpaMu, B TOM YKCIIe U reHeTHdeckumu [6,9].

Ocobast 3HaYMMOCTb IPUAACTCS OIUMOPPU3MY T€HOB I[H-
TOKMHOB, KOHTPOJIMPYIOLIMX MPOLECCHl alonTo3a, Bocnae-
HUSI, CKOPOCTh IporpeccupoBanusi Gpudpo3a nedeHu, QyHk-
LHOHAIBHOE COCTOsHHE dHAo0Tenus. [lonmumopdusm reHoB
LIUTOKMHOB U MX PELENTOPOB SABISACTCS MOJCKYIAPHOI OCHO-
BO#l YHKIMOHUPOBAHUSI LUTOKUHOB [6,8]. OnHaKo, OKOHYA-
TEJIBHO HE YyCTaHOBIICHO, KAKHE MYTAIllMH KaKUX LIUTOKUHOB
HUMEIOT pelIalollee 3Ha4eHue B nporpeccupoBannu pubposa
nedeHu y 0onbHbIX XI'C.

Pe3ynbrarbl McCleqOBaHUN 10 OINPENEIEHUIO ACCOLMALUU
MOJMIMMOP(HBIX BAPUAHTOB I'€HOB MMMYHHOII CHCTEMbI C MOp-
¢donorudeckumu ocodennoctsimu TeueHuss XI'C gacto npotu-
BOPEUMBBI, YTO, 110 BCEH BEPOATHOCTH, CBSI3aHO C U3yUECHHEM OT-
JIeNBHBIX MOIMMOP(QHBIX Mapkepos. LlenecoodpasHo uzyueHue
KOMOMHAIMK NMONIUMOP(H3MA FEHOB-KaHIUJATOB B STHHYECKH
OJIHOPOJHOM TpyIIeE.

Llenbro McCleOBaHUS SIBUJIOCH OINPEEICHUE B3aMMOCBS3H
nonumopdusma reHoB [L-4 (rs2243250), IL-10 (rs1800896) u
TNFa (rs1800620), SMAD 7 (rs4939827) u crenenu ¢Gpudposa
MIEYEHH IS CO3aHMS POrHOCTHYECKON LIKAJIBI.

Marepuag ¥ Meroabl. B AnHHOE NUIOTHOE HCCEN0BaA-
Hue BKIo4eHo 100 nmanueHToB ¢ XpoHu4YecKuM renatutom C,
KEeHILUH - 44 (44%), myxxunH — 56 (56%), NpoKUBAIOIIKUX B
OnecckoM peruone. IlanneHTs 0TOOpaHBl METOAOM CIydai-
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HOH BbIOOpKHU. KpuTepusMu HCKIIOUEHUS U3 UCCIIEIOBaHUS
SIBISUTMCH: HapKoMaHus © ajkoronusm u BUY-undexiws.
JUINTeNnbHOCTh TEUEHHs XPOHMUYECKOTO TenaTuTa He MPEeBbI-
mana 10 mer.

[TanmenTamu, BKJIIOYEHHBIMH B IMJIOTHOE HCCIIENOBaHMUE,
HOJNHUCAHO J00pPOBOJIbHOE HH(OPMHUPOBAHHOE COIVIACHE Ha
yuyacTHe B McclenoBaHHe. MeTononorus OCyIIeCTBIEHUs Ha-
OTI0/IEHNUS TTONTHOCTBIO COOTBETCTBOBAJA TPEOOBAHUSIM KOMHTE-
Ta 1o 6mostuke OHMenV (mporoxon Nel79 ot 19.11.2010 r).

OOcienoBaHie MPOBOAWIOCH B aMOYJIaTOPHBIX YCIOBHSX
(rematonentp KHII «Onecckas ropoackas KIMHMYECKas HMH-
(dexuponHas GosbHULA»). [ TOATBEPKACHUS JIMAarHO3a BHU-
PYCHOTO TenaTuTa MPUMEHEHB! TPAJAUIIMOHHbIE OMOXUMHUYIECKUE
TecThl (moBbiieHHe akTuBHOCTH ACAT u ANAT, onpeneneHue
coziepykanust obuiero OuaupybuHa u ero ¢pakimit). Merogom
[ILP npousBeneHO KOJIMYECTBEHHOE U Kaue€CTBEHHOE OIIpele-
nenne RNA HCV.

I'pynna xonTpons npeacrasieHa 30 mpakTHYECKH 3J0POBBI-
MU Jgunamu B Boszpacte 32+1,05 roma. KonnuecTBo sxeHIMH U
MY)K4UH ObLIO 0rHAKOBBIM (15 Myxuun 15 u 15 xeHuwmH).

AsuienbHbIA TOIUMOP(GU3M TEHOB LIMTOKUHOB OIPE/CIICH B
Hay4HO-HCCIIe/I0BaTeIbCKOi naboparopun «Hemeukuit ana-
rHoctuyeckuit nentp um. Cs. IlaBmay meronom amruinduka-
K HeoOXonuMbIX yyacTkoB renoMa (IIL[P). McnonszoBanHbie
CTPYKTypa NpaiiMepoB M MapaMeTpbl TEMIEPaTypHBIX LUKIOB
U3JI0’KEHbI B TeHOMHOH 0a3e nanHbix GenBank.

Orenka cragun ¢pubposa nedenu no mikaze METAVIR npo-
BeJ€Ha METOJIOM HEMHBA3MBHOM auarnoctuku Fibrotest, koro-
past ABJISIETCS ANbTEPHATUBOM MYHKIIMOHHON OMOIICHHM NEYEHH.

st 06paboTKH pe3ysabTaToB HMCCIIECJOBaHUs CO3/1aHa Ma-
TpHLA JIAaHHBIX B BHJE 3JIEKTPOHHBIX Tabiuy «Excel». Jlanb-
HEWIINK CTATUCTUYECKUI aHAJIM3 IPOBOAMIICS HA IEPCOHAIIb-
HO OBM ¢ npuMeHeHneM MakeTOB MPUKIATHBIX IPOTpaMM
«Statistica 6.0» u «GraphPadInStat». IIpu nonapHom cpas-
HEHMH 4aCTOT TeHOTHUIIOB U ajuleel B ABYyX Pa3HbIX IpyImax
HCIIO0Ib30BAJICS TOUHBIA IBYCTOpPOHHUN kpuTepuilt @uiuepa P
(F2) u xputepuii [lupcona %2, (P) nns Tabaun conpsieHHO-
cTu 2X2 ¢ monpaBkoii MeiiTca Ha HENIPEPHIBHOCTD.

Pe3yabrarel M o0cy:xkaeHnue. V3yuyeHne yacToTel BCTpeda-
€MOCTH aJUIbHBIX MOJIUMOP(GHU3MOB TCHOB LUTOKMHOB [L-4
(rs2243250), IL-10 (rs1800896) u TNFa (rs1800620), SMAD 7
(rs4939827) y GonbHbIX BUpycHbIM reratntoM C Uy 3710pOBBIX
JIML BBIIBWIO CYIIECTBEHHbIE pa3inyus (Tadmuna 1).

B KOHTpONBHOH M HCCemayeMoil rpymmax mnpeobiagan ro-
mosurotHelii reHorun CC [L-4 (rs2243250) - 88% u 60%,
COOTBETCTBEHHO. OOHapy)KeHa CTaTHCTUYECKH [OCTOBEpHas
pasuuua Berpeyaemoctu renoruna CC [L-4 (rs2243250) y 3n10-
POBBIX JIMI U OONBHBIX XpoHU4YeckuM renatutom C (p<0,05) u
pasHMLIA BCTPEYaeMOCTH rerepo3urotHoro reroruna CT [L-4
(rs2243250) y 310pOBBIX JIUL U OOJNBHBIX XPOHUUYCCKUM rera-
tutoM C (p<0,01).

B xoHTponbHOI rpymnie npeodnanan roMO3UTOTHBIN FeHOTUI
GG IL-10 (rs1800896) - 48%, B uccneyeMoii rpymre — retepo-
surotHelit TeHotHn GA IL-10 (rs1800896) - 53%. O6HapyxeHa
CTAaTUCTUYECKH JIOCTOBEPHAS Pa3HHIA BCTPEUAEMOCTH T€HOTH-
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Tabnuya 1. Pacnpedenenue uacmom 2eHOMuUnos y 601bHbIX XpoHuueckum supychvim cenamumom C u 'y 300pogwix auy

1L-4 (rs2243250)
Kountpouabnas
I'enorun/ rpyma wacrora (%) 60.rlbﬂ_l,le Xrc uacrora (%) 2 YPOBEeHb
aje1b (n=100) 3HAYUMOCTH
(n=30)
cC 26 88 66 66 4,77 p <0,05
TC 30 30 6,78 p<0,01
TT 4 4 0,32 p>0,05
1L-10 (rs1800896)
GG 14 48 19 19 9,33 p <0,05
GA 8 26 53 53 6,44 p<0,05
AA 8 26 28 28 0,02 p>0,05
TNF-o. (rs1800620)
GG 27 91 19 19 50,88 p <0,001
GA 2 6 77 77 47,88 p <0,001
AA 1 4 4 0,028 p>0,05
SMAD 7 (rs4939827)
CcC 21 54 21 21 14,36 p <0,001
CT 6 15 56 56 18,73 p < 0,001
TT 12 31 23 23 0,90 p>0,1
Tabnuya 2. Kosgghuyuenmol xoppenayuu mexicoy aiielbHbLMU 6apUaHmamu
OnpedeeHHbIX 2eH08 YUMOKUHO8 U cmenenvio ¢pubposa y 6onvhvix XI'C
SMAD 7 CreneHb
IL-4 (rs2243250) | IL-10 (rs1800896) | TNF-a (rs1800620) (rs4939827) budposa
IL-4 (rs2243250) 1,000 0,043 -0,296** 0,203* 0,478%%*
IL-10 (rs1800896) 0,043 1,000 0,055 0,125 0,076
TNF-a (rs1800620) -0,296** 0,055 1,000 -0,096 -0,394#*
SMAD 7 " "
(rs4939827) 0,203 0,125 -0,096 1,000 0,418
Crenienb pubposa 0,478%* 0,076 -0,394%* 0,418* 1,000

#_p<0,01; *- p<0,05

Tabauya 3. Koruuecmeo nayuenmog ¢ npomexmugHuiMu U npOQGUOPOMULEcKUMY 2eHOMUNAMU UCCTEOYEMbIX NOTUMOPDUIMO8

Annean cc cT TT GG GA AA cC CT TT
IL-4 IL-4 IL-4 TNF-a TNF-a TNF-a SMAD SMAD SMAD
Oaibl 1 0 -1 -1 0 1 1 0 -1
KOJIMIECTBO
GombHBIX (%) 67 29 4 19 77 4 21 56 23

na GG IL-10 (rs1800896) y 310pOBBIX JHII U OOJILHBIX XPOHUYEC-
ckuM renatutoM C (p<0,05), a Takke pa3HUIA BCTPEIYAEMOCTH
rereposurotHoro resotuna GA IL-10 (rs1800896) y 310poBBIX
Tl 1 00bHBIX XpoHndeckuM rematutom C (p<0,05).

B koHTpONBbHOH TpyIie npeodiiaall TOMO3HUIOTHBIH T€HOTHUIT
GG TNF-a (rs1800620) - 91%, B ucciexyemoit rpymnmne — re-
Tepo3uroTHelit renotunt GA TNFo (rs1800620) - 77%. O6Ha-
pY’KEeHa CTaTHCTHYECKH JOCTOBEPHAs Pa3HHIA BCTPEUAEMOCTH
reHotunia GG TNF-a (G3084) y 3mopoBbix juit 1 60sbHEIX XI'C
(p<0,001) u pa3HUIIa BCTPEUAEMOCTH I'€TEPO3UTOTHOTO I€HOTH-
na GA TNF-a (rs1800620) y 310pOBBIX JHIl U OOJBHBIX XPOHHU-
yeckuM renaruroM C (p<0,001).
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B koHTpOJIBHOM rpymie npeobiiaan roMO3UIOTHBIH TeHOTHIT
CC SMAD 7 (rs4939827) - 54%, B uccienyeMoi — reTeposu-
rotHbiid reHoTUl CT SMAD 7 (rs4939827) - 56%. O0HapyxeHa
CTaTHCTHYECKH JIOCTOBEpHAs pPa3HMIA YacTOTHI BCTpEYaeMO-
ctu renotunioB CT SMAD 7 (rs4939827) (reteposurora) u CC
SMAD 7 (rs4939827) (HopMmalibHasi TOMO3UTOTa) Y 370POBBIX
nui 1 6ombHBIX XI'C.JI71sT BRISBIICHUSI CBSI3M cTerneHu (Hudposa
NeYEeHH C ONpe/eIeHHbIMU reHoTHnaMu [L-4 (rs2243250), IL-
10 (rs1800896), TNF-a (rs1800620), SMAD 7 (rs4939827) Bce
MAlUeHTHl ¢ XpoHnYeckuM renarutom C pacrpeseneHsl Ha 3
TPYIIIBI B COOTBETCTBUH CO CTENEHBIO prbpo3a. B rpymme 601b-
HBIX XpOoHUUeCcKUM renarutoM C npeobianany naueHTsl ¢ MU-
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HUMaJbHOU cTeneHbio Gpuoposa (FO-F1) —46%, orHocuTenpHOE
KOJINYECTBO IMALMEHTOB C YMEPEHHO BBIPAKEHHBIM (HUOPO30M
(F2) cocraBuno 31%, a mameHTOB ¢ MAKCUMAJIbHON CTENIEHbIO
¢uodposa (F3) - 23%.

B3aumocBs3p creneHn Gpubpo3a MEYeHW M AICIBHOTO TI0-
nuMopdu3Ma TeHOB U CBS3b MEXKAY OTACIBHBIMU FEHOTHIAMH
[IUTOKMHOB OIICHMBAJIM C UCIIOJIb30BaHUEM KOd(DHUIHEeHTa paH-
roBoii koppessiiuu CrimpmeHna (tadmuna 2).

YcTaHOBIEHBI CIIEIYIOIINE KOPPEISIIIMOHHBIE CBS3H:

* yMEepeHHas HpsiMasi KOPPEISIMOHHAS CBSI3b MEXJY CTere-
HbI0 GuOpo3a u reHotunamu [L-4 (rs2243250), p<0,05; meHb-
masi crerneHb pudposa Habronaercs y Hocutenei renoruna CC
IL-4 (rs2243250), Gonblas creneHb GpuoOpo3a - y HOCHUTENIEH
reHoruna TT IL-4 (rs2243250);

* yMepeHHasi 00paTHasi KOPPEJSIIMOHHAS CBSI3b MEKIY CTe-
neHpio (puodposa u renorunamu TNF-o (rs1800620), p<0,05;
MeHblIas crereHb (pubpo3a HabMOAAaeTCs y HOCUTENEH TeHo-
tuna GG TNF-o (rs1800620), 6onbuias creneHb ¢pubposa - y
Hocurenen renoruna A4 TNF-o (rs1800620);

* yMepeHHasi NpsMas KOPPEISIIMOHHAS CBsI3b MEXIY CTe-
nenpto Gubpoza u renorunamu SMAD family member 7
(rs4939827), p<0,05; meHbL1as creneHb Gpudpo3a HabIORaSTCS
y nocureneii renorunia CC SMAD family member 7 (rs4939827),
OoubIias creneHb Guodposa - y Hocuteneit renoruna TT SMAD
family member 7 (rs4939827);

* crabast oOpaTHast KOPPEJSILIMOHHAS CBSI3b MEXKIY TCHOTHIIA-
mu [L-4 (rs2243250) v TNF-a (rs1800620), p<0,01; renorumn
CC IL-4 (rs2243250) qamie Bcero KOMOMHHPYETCSI C TEHOTUIIOM
GG TNFa (rs1800620).

B pesynbrarte m3ydeHus: ajuieNIbHOrO MOJIUMOpQH3Ma FeHOB
utokuHa [L-4 (rs224325() ycTaHOBJIEHO, YTO TOMO3UTOTHBIH
reHotun CC [L-4 (rs2243250) onpenensercs NpeuMyILECTBEH-
HO y 6onbHBIX XI'C co crenensio ¢pubposa FO-F1, a romosuror-
Hblid renorun TT IL-4 (rs2243250) - y 6onbHbIx XI'C co cremne-
HbI0 ubpo3za F3.

W3yuenne amienbHOro MoauMopdu3Ma TI'€HOB LUTOKHHA
TNFa (rs1800620) BbISIBUIO, YTO TOMO3UIOTHBIA TeHOoTUT GG
INFa (rs1800620) oOHapyXuBaeTcs IPEUMYILIECTBEHHO Y
6onbHbIX XI'C co crenenbto Gubdposa FO-F1, a romo3urorHsrii
redotunt A4 TNFa (rs1800620) —y 6onbubix XI'C co cTeneHbio
¢ubposa F3.

B pesynbrare m3ydeHus: ajuieNibHOrO MOJIUMOpQH3Ma FeHOB
SMAD family member 7 (rs4939827) ycTaHOBIICHO, YTO TOMO-
surotHeiil reHotunn CC SMAD family member 7 (rs4939827)
onpenensercs npeumyinecTBeHHo y OonbHeIx XI'C co cre-
nenpio Gubposza FO-F1, a romosurotHsiit reHotun TT SMAD
SJamily member 7 (rs4939827) — y 6onpubix XI'C co cTeneHbo
¢ubposa F3.

[Ipennonaraercs, uro renorunsl CC IL-4 (rs2243250), GG
INF-a (rs1800620), CC SMAD family member 7 (rs4939827)
UMEIOT IPOTEKTHBHOE BJIMSHHUE HA TEUCHUE XPOHUYECKOTO re-
naruta C, Tak Kak OHM yCTaHOBJIEHbI y 60ibHbIX XI'C ¢ MEHB-
el crerneHbio (udposa. ['omosuroraeie reHoTHIbl 171 [L-4
(rs2243250), AA TNF-a (rs1800620), TT SMAD family member
7 (rs4939827) umerot npouOpOTUIECKOS BINSHUE Ha TCUCHUE
xpoHudeckoro remarura C, Tak Kak OHU yCTaHOBJICHBI Y 00JIb-
ueix HCV ¢ Gosblieii crenenbio Gpubdposa.

Jlnst co3ganust MPOrHOCTUYECKOM IIKaIbl CyMMHUPOBAHbI IIPO-
TEKTUBHbIE M TMPOPUOPOTHYECKHE TCHOTHIIBI Yy KaXIOro OT-
JeTIbHOTO TanueHTa. J{Jis ynpoIrieHns CyMMHPOBaHUS IPOBe-
JICHO KOJMPOBAHHUE: KaXJIOMY HPOGHOPOTHIECKOMY TCHOTHITY
HPHUCBOEH «-1» 0ai, KaXIoMy HNPOTEKTHBHOMY — «+1» Oa,
Jajgee NPOCYMMHPOBAHbI BMECTE BCE BapHAHThI T'€HOTHIIOB.

© GMN

UYem Gosbliee KOIMYECTBO OAJUIOB Yy MAlMEHTA, TEM MEHbBIIE
BEPOSITHOCTH pa3BUTHsI (GpuOpo3a BBICOKOM crereHH. B rpymme
6ospHBIX XI'CrionmyueHs! cieayroimue pesyabrarsl (Tadauua 3).

[MpemnoxeHHoe M300peTeHHE 3a CUYET KOMIUICKCHON OLCHKH
QJUIENBHOTO NOJIMMOp(H3Ma I'eHOB U cTeneH:n Gudpo3a nedeHu
I03BOJISIET C BBICOKOH CTEIEHBIO JOCTOBEPHOCTH OLICHHUTH HH-
JUBHIyaJIbHBIH PUCK NIPOIPECCUPOBAHUS OOJIC3HH, CIIPOTHO3U-
poBath TeyeHue 3a00JIeBaHNs Ha PAaHHUX dTarax U ONPeeInTh
TaKTHKY BeleHUs 0onbHOro. Criocod mpocT B UCIOIB30BAHHH,
MOJKET OBITh aBTOMaTU3MPOBAHHBIM U HE TpeOyeT O0JbIINX (u-
HAHCOBBIX 3aTpart, MO3BOJISIET CO3/aTh NEPCOHUPUIIMPOBAHHBIN
IIOZIXO] B JIEYEHUH OOJIBHOTO.

®dunancupoBanue. Pabora BbINONHEHA B paMKax Hay4yHO-
HCCIICIOBATENILCKOM PaboThl Kadeapbl HHPEKIMOHHBIX 00Je3-
Hell «lccnenoBaHue MaToJOrMYECKMX U MMMYHOJIOTHYECKUX
HapyIIeHUH Y OOIBbHBIX XPOHMUYECKUMHU IrelaTUTaMU Pa3IndHON
strosorun u npu TORCH-undexuusx» 0108 U01 104.
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SUMMARY

MODEL FOR PREDICTING THE PROGRESSION OF
LIVER FIBROSIS BASED ON BIOCHEMICAL AND
GENETIC CRITERIA IN PATIENTS WITH CHRONIC
HEPATITIS C

Usychenko K., Usychenko O.

Odessa National Medical University, Department of Infectious
Diseases, Ukraine

Parenteral viral hepatitis is one of the most pressing medi-
cal and social problems, both in Ukraine and in the world,
due to its high prevalence, the formation of chronic liver dis-
eases, high risk of developing cirrhosis and hepatocellular
carcinoma.

The purpose of the study was to investigate the relation-
ship between IL-4 (rs2243250), IL-10 (rs1800896) and TNFa.
(rs1800620), SMAD 7 (rs4939827) gene polymorphisms, and
the degree of liver fibrosis to create a prognostic scale.

A pilot study included 100 patients with chronic hepatitis
C. Non-invasive Fibrotest, an alternative to puncture liver bi-
opsy, was used to assess the degree of morphological changes.

It has been suggested that the genotypes of CC IL-4
(rs2243250), GG TNFa (rs1800620), CC SMAD family mem-
ber 7 (rs4939827) and have a protective effect on the course
of chronic hepatitis C, as they are established in patients with
HCV with less fibrosis. Homozygous genotypes of TT IL-4
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(rs2243250), AA TNFa (rs1800620), TT SMAD family member
7 (rs4939827) have a pro-fibrotic effect on the course of chronic
hepatitis C, as they are established in patients with high-fibrosis
HCV.

To create a prognostic scale, the projective and profibrotic
genotypes of each individual patient were summarized. To sim-
plify the summation, coding was performed: each pro-fibrotic
genotype was assigned a -1 point, each protective one a +1
mark, and then all genotype variants were summed together. The
higher the score in a patient, the lower the likelihood of develop-
ing high-grade fibrosis.

Comprehensive assessment of allelic gene polymorphism and
degree of liver fibrosis allows to estimate with high degree of
certainty the individual risk of disease progression, to predict the
course of the disease in the early stages and to plan the tactics of
patient management.

Keywords: chronic hepatitis C, allelic gene polymorphism,
IL-4, IL-10, TNFo, SMAD family member 7, degree of liver
fibrosis, prognosis scale.

PE3IOME

MOJEJIb ITPOTHO3UPOBAHHS IMPOT'PECCHUPO-
BAHUS ®UBPO3A IEYEHU HA OCHOBAHHUU BUO-
XUMHNYECKUX U TEHETUYECKHUX KPUTEPUEB Y
BOJIBHBIX XPOHUYECKUM I'EITATUTOM C

Yebruenko E.H., Yebruenko E.M.

Odeccrutl HAYUOHANbHBIL MEOUYUHCKULL YHUSEpCUmen, Kagpe-
opa unpexyuonnvix 6onesnell, Yxpauna

Llenb uccnenoBanus - ONPEACTUTH B3aUMOCBSI3b IIOJINMOP-
¢usma renos 1L-4 (rs2243250), IL-10 (rs1800896), TNF-a
(rs1800620), SMAD 7 (rs4939827) u crenenu ¢pudposa mne-
YEHH /ISl pa3pabOTKU NPOTHOCTUYECKOH LIKAJIBI.

B nunorHoe uccienosanue Bkia4YeHbl 100 mamueHTOB C
xpouudeckum remnatutoM C. st orneHku cteneHu mMopdo-
JIOTHYECKHUX M3MEHEHHH HCIIOJIb30BaH METOJ HEHHBAa3HBHOI
nuarHoctuku Fibrotest, uto siBisieTcst anbTepHATHBOM MyHK-
LIMOHHOM OMOIICHH MECYEHH.

Jenaercst mnpennonoxenue, uro rexHorunst CC IL-4
(rs2243250), GG TNF o (rs1800620), CC SMAD family member
7 (rs4939827) uMEIOT NPOTEKTUBHOE BIUSHUE Ha TEUCHUE XPO-
Hu4eckoro remaruta C, Tak KaK OHU yCTaHOBJICHBI y OOJBHBIX
HCYV c menb1eii crenensio ¢pudpo3a. [OMO3UTOTHBIC T€HOTHIIBI
TT IL-4 (rs2243250), AA TNFa (rs1800620), TT SMAD family
member 7 (rs4939827) umeror npohuOPOTHUHOE BIUSHUEC Ha
TeyeHue XpoHnueckoro rernaruta C, Tak Kak OHU YCTaHOBIICHBI
y 6onbubIXx HCV ¢ Gosblieii cTenensio ¢pubdposa.

JUis co3maHusi MPOTHOCTUYECKOM IIKAJIBI CyMMHPOBAHBI
HNPOCKTHBHBIC ¥ NPOPUOPOTHUHBIE TEHOTHUIIBI y KAXK/OT0O OT-
JIeNIHOTO ManueHTa. J{jist ynpoieHns cyMMIPOBaHUsI TPOBe-
JICHO KOAMPOBAHHE: KAKAOMY MPOPHUOPOTHUYHOMY I'€HOTHITY
HPUCBOCH «-1» 0a, KaKA0My IIPOTEKTUBHOMY - «+1» Gai,
Jlajee CyMMHPOBaHbI BCE€ BapHAHThI TeHOTUIIOB. Yem Ooublie
0aJuIoB ONpeeNsIeTcs y NalleHTa, TEM MEHBIIIE BEPOsSTHOCTh
pasBuTHs GUOPO3a BHICOKOH CTEICHH.

KomrutekcHast OrieHKa ajulelIbHOTO MOJMMOpdH3Ma TeHOB M
creneHu GuoOpo3a rneyeHu Mo3BOJSIET C BEICOKOM CTENEHBIO J10-
CTOBEPHOCTH OLIGHHTh WHIMBUAYaTbHBIH PUCK IPOrPECCHPOBaA-
HHs OOJIC3HM, CIIPOTHO3UPOBATh TeUeHHE 3a00IeBaHuUs Ha PaH-
HHX JTanax ¥ CIIaHUPOBATh TAKTHKY BEICHUS OOJILHOTO.
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PREVENTIVE MEASURES FOR ARTERIAL HYPERTENSION RISK FACTORS AMONG MEDICAL
STAFF OF FEOFANIYA CLINICAL HOSPITAL OF STATE MANAGEMENT DEPARTMENT

Gordienko L.

Feofaniya Clinical Hospital of State Management of Affairs, Kyiv, Ukraine

It is known that arterial hypertension (AHT) in the structure of
general morbidity and mortality occupies one of the leading po-
sitions. About 25% of the world’s adult population suffers from
AHT, the global hypertension involvement in the world is to in-
crease to 1.5 billion people in 2025 (World Health Organization,
2011). 7.6 million cases of premature deaths (about 13.5% out of
total cases), 54% of strokes and 47% of events caused by isch-
emic heart disease develop due to high blood pressure (BP) [7].

In Ukraine, there are almost 12 million hypertensive people
that is up to 30% of the adult population. Unfortunately, only
60% of people are aware of the presence of high BP, 50% out
of them stick to medical treatment during one month, only 14%
of the AHT patients follow permanent treatment regimen. In
addition to significant cardiovascular events and urinary tract
complications, AHT causes premature senescence and cognitive
decline; it is a comorbidity associated with obesity, diabetes and
atherosclerosis [8].

In the structure of cardiovascular diseases arterial hyperten-
sion (AHT) ranks high as it leads to serious complications, con-
tributes to the development of cerebrovascular accident (CVA)
and ischemic heart disease (IHD) that often results in disability
and mortality of the population.

AHT is one of the most common cardiovascular diseases in
Ukraine and in the whole world. In 30-40% of Ukrainian adult
population blood pressure exceeds 140/90 mmHg. This is due
© GMN

to the fact that AHT in many respects causes high cardiovas-
cular morbidity and mortality; it is characterized by substantial
prevalence and, at the same time, the lack of adequate control at
a population scale. Even in countries with high-level healthcare
outcomes this figure does not exceed 25-27% while in Ukraine
only 5.7% in men and 17.5% in women have adequately con-
trolled blood pressure (BP). The severeness of AHT lies in the
fact that quite often it is not clinically apparent and leads to the
development of significant cardiovascular events - ischemic
heart disease, cerebrovascular accident, premature disability and
life expectancy decline.

Epidemiological researches conducted in different depart-
ments of Feofaniya Clinical Hospital in recent 5 years suggest
extremely wide AHT involvement. According to the data of the
representative extract survey the age-standardized prevalence of
arterial hypertension at the hospital is 30.3% among men and
41.41% among women. 37.1% of men and 58.9% of women
are aware of their disease presence, 21.6% of men and 45.7% of
women are medically treated, and only 5.7% of men and 17.5%
of women get effective treatment. However, these values vary
greatly depending on the department they work at. It is conclud-
ed that AHT is the most frequently registered in the departments
of anesthesiology and neurology.

Hypertension prevalence among young people is of particular
concern. They are poorly informed about the disease presence or
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Table. Over the last two years

Low level Moderate level High level
Subscale
2016 2017 2016 2017 2016 2017
Emotional exhaustion 54 64 27 23 20 14
Depersonalization 73 82 16 12 12
Reduction of personal achievements 55 66 32 27 14

do not attach importance to AHT. Blood pressure control of the
working-age population is considered to be one of the key links
in the system of preventive measures carried out in relation to
major cardiovascular diseases.

The incidence of AHT among village residents is recorded
with steadily increasing frequency. In Kyiv oblast it occurs in
30% of men and 38-41% of women among village residents in
the age group of 35-60 years.

Similar work is carried out among medical staff in the age
group of 20-59 years. AHT is found in 34.2% of the surveyed
who work at night.

However, despite the abundance of publications on the AHT
prevalence among the population only a few researches are de-
voted to this problem among medical staff. The prevalence of
hypertension and its risk factors among medical staff of Feo-
faniya Clinical Hospital is studied for the first time.

Research Aim - set out the system of preventive measures for
the prevalence of arterial hypertension risk factors and life qual-
ity according to different somatotypes and psychological pro-
files of the medical staff cohort of Feofaniya Clinical Hospital.

Material and methods. To Identify the prevalence of hyper-
tension and its risk factors among Feofaniya Clinical Hospital
medical staff who have different somatotypes.

To study the commitment of medical workers to medical phar-
macotherapy, its regularity and effectiveness.

To research psychological peculiarities of Feofaniya Clinical
Hospital medical staff depending on the levels of blood pressure
and somatotype.

To determine the influence of socio-psychological maladaptation
on life quality of the patients with AHT among medical workers.

The prevalence of hypertension is studied for the first time
and stratification of risk factors for cardiovascular disease
among urban population is conducted; Feofaniya Clinical Hos-
pital medical staff adherence to antihypertensive therapy and its
effectiveness is studied.

For the first time, somatotype extension of the organized
population of medical workers is surveyed and specific grav-
ity of arterial hypertension prevalence in each somatotype with
frequency partition of risk factors is determined.

For the first time, urban population psychological peculiarities
of Feofaniya Clinical Hospital medical staff and their influence
on life quality are examined, frequency of socio-psychological
maladaptation is revealed.

The system of preventive measures for AHT among medical
workers is developed in terms of anthropometric values, the fre-
quency of risk factors occurrence and peculiarities of psycho-
logical status.

Results and discussion. Heart, vessel, kidney and brain in-
volvements head the list of AHT complications. To reduce the
number of patients with arterial hypertension and its complicat-
ed forms, improve their life quality and prevent risk factors (RF)
of this pathology special national measures are required. Cur-
rently three strategies of preventive measures are distinguished:
population, high risk and secondary prevention.

The study includes 201 doctors out of whom 51 subjects are
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women (25,37%) and 150 subjects are men (74,63%). Mean age of
the medical staff is 47. Doctors’ working experience is 5-10 years.
In the group of employed individuals 71 (35,32%) subjects suffer
from AHT, out of these 30 (14,93%) are men and 41 (30,39%) are
women. Stage 1 hypertension is found in 46 cases (22,88%), out of
these 30 (14,92%) are women and 16 (7,96%) are men. 25 (12,44%)
individuals have stage 2 hypertension that is equally found among
men (5 cases, 2,59%) and women (20 cases, 9,95%).

The success of individual prevention depends on timely de-
tection of people with RF and the introduction of preventive
treatment. Secondary prevention is to identify individuals with
early stages of the disease and to conduct medical and preventive
treatment. Taking into consideration significant prevalence of car-
diovascular diseases population strategy should have a dominant
role, but due to socio-political and economic factors in Ukraine its
implementation in most cases is superficial and inconsistent. That is
why at the regional level the most popular and available preventive
strategies are healthy lifestyle, high-risk strategy (preventive medi-
cal examination) and secondary prevention (medical treatment).

Polish program “Sopkard” developed by scientists at Gdansk
Medical Academy and based on the experience of Swedish col-
leagues can be considered the example of individual prevention.
The essence of the program is a long (for 10 years) preventive
intervention aimed at 40- and 50-year-old residents focused on
timely detection of AHT, diabetes and hypercholesterolemia,
implementation of measures for primary and secondary preven-
tion of cardiovascular diseases [22].

North Karelia Project was introduced in Finland. Within 20 years
of project implementation the average blood cholesterol values in
the population decreased by 13%, AHT values declined by 9%,
propensity for tobacco use lowered by 15%. Over the course of the
study mortality from CHD among men dropped by 68%, from lung
cancer by 71% and total mortality by 49%; life expectancy for this
period increased by 10 years. In Ukraine life expectancy in 1970
exceeded the indicated values in Finland, in 1991 the average value
in Ukraine was 6 years less than that in Finland in 2007.

Preventive programs in the above-mentioned countries were de-
signed for 10-20 years. Implementation of health development pro-
grams in these countries consisted of two components: formation
of healthy lifestyle and development of primary medical assistance
with the priorities for the preventive component of health care.

One of the most major problems with implementation strate-
gies was to provide provide a background for healthy lifestyle of
the population (Table).

Conclusions. Data on AHT prevalence is necessary for planning
of measures for secondary prevention of cardiovascular diseases.

The obtained data on the prevalence of risk factors in the pop-
ulation of medical staff is essential for planning of measures for
primary AHT prevention.

Psychological testing data of hypertensive patients determine
patients’ life quality.

The prevalence of arterial hypertension and risk factors both
among medical staff and unorganized population is quite high
accompanied with low awareness on the disease and poor treat-
ment effectiveness.
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High values of SMOL test in hypertensive patients on the
scale of neurotic triad (1, 2, 3), 6 (paranoia), 7 (psychasthenia)
and 8 (schizoid) are combined with strongly marked decline in
the quality of life.

Megalosomal somatotype is the predictor of arterial hyperten-
sion development among medical staff.
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SUMMARY

PREVENTIVE MEASURES FOR ARTERIAL HYPER-
TENSION RISK FACTORS AMONG MEDICAL STAFF
OF FEOFANIYA CLINICAL HOSPITAL OF STATE MA-
NAGEMENT DEPARTMENT

Gordienko L.

Feofaniya Clinical Hospital of State Management of Affairs,
Kyiv, Ukraine

Studies conducted in various departments of “Feofania”
Clinical Hospital over the past 5 years, indicate the extremely
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widespread prevalence of arterial hypertension. According to a
survey of a representative sample, the age-standardized preva-
lence of arterial hypertension in Feofania Clinical Hospital is
39.9% among men and 41.1% among women.

Purpose of the study - to determine preventive measures for
the prevalence of arterial hypertension among the cohort of
medical workers of the “Feofania” Clinical Hospital.

Among the complications of hypertension, the first places are
occupied by lesions of the heart, blood vessels, kidneys, and
brain. To reduce the number of patients with AH and its com-
plicated forms, improve their quality of life, national measures
are necessary to prevent risk factors (RF) for the development
of this pathology. To date, three strategies are identified for pre-
ventive measures: population-based, high-risk, and secondary
prevention.

201 doctors participated, including 51 women (25.37%) and
150 men (74.63%). The average age of employees is 47 years.
Work experience of doctors is 5-10 years. Among the working
population, hypertension affects 71 people (35,32%), men - 30
(14,93%), women - 41 (20,39%). AH I Art. - 46 (22,88%) em-
ployees, of which 30 (14,92%) are women and 16 (7,96%) are
men. AH II Art. 25 doctors (12,44%), 5 (2,59%) of them are
men, and 20 (9,95%) are women.

Having analyzed the medical and social factors, emotional
exhaustion affecting the development and progression of AH
among medical workers working in harmful working condi-
tions, we can conclude that no risk factor can be considered in
isolation from each other.

The success of individual prevention depends on the timely
identification of people with RF and the introduction of preven-
tive intervention. Secondary prevention consists of identifying
individuals with early stages of the disease and conducting ther-
apeutic and preventive measures.

One of the most important problems in the implementation of
these strategies is to ensure a healthy lifestyle for the population.

The prevalence of arterial hypertension and risk factors among
medical workers is quite high, as in the unorganized population,
while there is a low awareness of their disease and low treatment
efficiency.

Keywords: cardiovascular diseases, arterial hypertension,
coronary heart disease, somatotype.

PE3IOME

MHNPODPUJIAKTUKA ®PAKTOPOB PUCKA APTEPUAJIb-
HOW T'MMEPTEH3UN Y MEJIUILIAHCKUX PABOTHH-
KOB

TI'opanenxo JI.H.

Knunuueckas  6ononuya “@eopanus” Tocydapcmesentoco
ynpaenenus enympennumu denamu, Kuees, Ykpauna

HccnenoBanus, mpoBeICHHBIE B Pa3JINYHBIX OTACICHHUAX KIH-
HUYECKOM 00mbHUIBI «Deodanus» B TCUCHUE MOCTICIHUX S JIET,
CBUJICTEIILCTBYIOT O UPE3BbIUANHO IIMPOKOH pacripoCcTpaHeHHO-
CTH apTepuaibHOM runeprensuu (Al') cpeau Bpaueil.

Ienb nccnenoBanus - pa3paboTka MpoGuIaKTHIECKUX MEpO-
HPUATUI TI0 YCTPAHEHUIO ClIyyaeB apTepUalIbHON THIEPTEH3UH
cpey KOropThl MEIUIUHCKUX PaOOTHHKOB.

Cpenu ocnoxxkHenuii A" mepBoe MECTo 3aHUMAET MOpaKECHUE
cepiua, CoCyloB, MOYEK, FOJIOBHOTO Mo3sra. [l yMEHbLICHUS
yucia 00bHbIX Al M ee OCIOXKHEHHBIX (GOpM, yIIy4dIlIeHus Ka-
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4eCcTBa XXM3HU HEOOXOAMMBI OOLIErOCyIapCTBEHHBIE MEPHI MO
npo¢unakrike aktopos prcka (DP) pazsurus nanHoi nato-
norun. Ha ceroausiiHuil 1eHb Ui NpOBeIeHUs MPOodUIIaKTH-
YECKUX MEPOIPUSTHIT BBIJCISIOT TPU CTPATETUH: MOMYJISILIUOH-
Hasl, BRICOKOTO PUCKa M BTOPUYHAs MPOPHIAKTHKA.

B uccnenosanuu yuacrsoBanu 201 Bpau, u3 Hux 51 (25,37%)
skeHmuHa U 150 (74,63%) My uuH, cpeHUi Bo3pact — 47 JeT.
Crax pabotsl Bpaueii coctaBuit 5-10 ser. Cpenu padorarouiero
koutunrenra AI" 6onetor 71 (35,32%) Bpay, U3 HUX MY)KUHUH -
30 (14,93%), wenuwH - 41 (20,39%): AI' [ ct. - y 46 (22,88%)
Bpauel, u3 Hux 30 xeHmunsbl (14,92%) u 16 (7,96%) myxuuH,
Al II ct. —y 25 (12,44%) Bpaueit, u3 Hux 5 (2,59%) Myx4uH 1
20 (9,95%) sxeHIIMHBI.

AHann3 MeINKO-COLHMANBHBIX (aKTOPOB M IMOLUOHAIBHOIO
UCTOLIECHUS, BIUSIOIUX HA Pa3BUTHE U mporpeccuponanue Al'
cpeau Bpadeil, paboTaronMX BO BPEIHBIX YCIOBHAX TPYJA, BbI-
SIBUJI, 9TO (paKTOPBI PHCKA B OCHOBHOM BIIMSIFOT Ha Pa3BUTHUE 3a-
GosieBaHUs B COBOKYITHOCTH.

VYenex MHAUBHIYaJdbHON HPOQHUIAKTHKKA 3aBUCUT OT CBOEB-
PEMEHHOrO BBISIBICHUs (DAKTOPOB PHUCKA U BHEAPEHUs mpodu-
JIaKTHYEeCKOro BMemnaTenbcTBa. OCHOBHAs 3ajada BTOPHUUYHOM
NpoGUIAKTHKY 3aKJII0YACTCsl B BBISIBICHUHM PAaHHHUX CTaJWil 3a-
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MODERN APPROACHES IN MANAGEMENT OF CHILDREN
WITH CHRONIC HEPATITIS B IN REMISSION OF ACUTE LYMPHOBLASTIC LEUKEMIA

Nezgoda 1., Moroz L., Singh Sh., Singh O.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine

Coming into the third millennium, the world of medical sci-
ence, in addition to its outstanding achievements in the field of
public health, brought with it a number of unresolved problems.
One of them World Health Organization (WHO) considers the
problem of chronic liver disease such as chronic hepatitis B and
C, which has recently become wide spread and also came into
ten main causes of death worldwide [1]. In the “Global report
of WHO about hepatitis” 2017 (WHO Global hepatitis report,
2017) is indicated that the overwhelming majority of these peo-
ple, unable to make timely diagnosis and treatment, are at risk
of slow development of chronic liver disease, cancer and death.
The morbidity and mortality rate of this pathology is increasing
and according to WHO experts, it will double by 2020. “Thus, in
the present, said Dr Margaret Chan, Director-General of WHO
[2], hepatitis is recognized as one of the main problems of public
health that requires urgent actions”.

Among chronic diffuse liver diseases, viral hepatitis B, which
is a global medico-social problem that is associated with wide-
spread prevalence in both adults and children, the tendency to
chronic and the development of severe naturally occurring con-
sequence (cirrhotic effects, hepatocellular carcinoma), is very
important [3].

According to WHO experts, from 400 million up to 2 billion
people are infected worldwide by hepatitis B virus [3]. Among
them, 257 million people live with chronic hepatitis, 1.4 million
people die each year from this pathology, which is equivalent to
the total number of deaths from tuberculosis and HIV [4].

It should be noted that on a global scale, the prevalence of hepa-
titis B varies greatly in different regions of the world. It is 1.6% (15
million) of the population in the European Region, while 3.3% (21
million people) in the Eastern Mediterranean region [5].

The problem of chronic hepatitis B is extremely urgent in
Ukraine as well. According to O.Golubovska’s data [6], in the

last decade, the prevalence of this pathology has increased
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among the adult population. Ukraine is one of the regions with
an average prevalence of chronic hepatitis B (HCV) in the popu-
lation, with an average detection rate of HBsAg-carriers esti-
mated at 2% [7]. According to official figures in Ukraine about
2 million people are suffering from chronic hepatitis. This prob-
lem is also relevant in the pediatric population [8-10]. The num-
ber of children suffering from chronic hepatitis in Ukraine had
a tendency to increase. So, every year, there are 3,500 children
which are registered with viral hepatitis B [11].

It should be noted that in the adult population acute hepatitis B is
transformed into chronic in 10-15% of cases, while in the pediatric
population this percentage is much higher and is 90%, especially at
an early age [3,4]. What is especially dangerous in terms of severe
disabling and sometimes fatal consequences (liver cirrhosis and he-
patocellular carcinoma). According to the literature sources [12,13]
in children CHB is found in all age groups.

Recently, a special contingent of patients with chronic hepati-
tis which had appeared on the background of oncohematologic
pathology had made its appearance in the practice of pediatric
infectious diseases [14-17]. This group of patients are under the
high risk of getting infected by viral hepatitis and includes chil-
dren with hemophilia, malignant tumors of blood and lymphoid
tissues [9,15]. High prevalence of viral hepatitis in patients with
oncohematological diseases (OGD) is due to the intensity of
parenteral interventions, massive haemotransfusions load, high
frequency of invasive research methods [14].

The damaging of the liver by viral hepatitis in children with
OGD has dualistic character [19]. Firstly, it is caused by a vi-
ral infection itself, and secondly, by a state immunosuppression
resulting from oncopathology, prolonged hepatotoxic action of
polychemotherapy (PCT), and other drugs which are used as
concomitant therapy [18,19]. It has been established that the risk
of hepatitis B virus infection in patients with OGD increases
directly in proportion to the number of units of blood and its
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preparations which had been obtained during transfusions [9].

The frequency of the prevalence of markers of viral hepatitis
B (HBV) and C (HCV) among patients in hematology diseases
varies widely from 3.9 to 97% according to data of different
authors [9,15,20,21].

According to data of prof. Reisis A.R. [14], infectivity rate by
viral hepatitis B and C in children with oncopathology reaches
79%. Due to the data of Kramarev S.O. [9], after examination
of 151 patients with cancer, the markers of HBV-infection were
found in 29.2% of children, HCV-infection in 70, 8% of pa-
tients. According to Belarussian author Romanova O.N. and her
co-authors (2013), among the 806 patients with oncopathology
that were treated at the Republican Scientific and Practical Cen-
ter of Pediatric Oncology, Hematology and Immunology, fre-
quency of HBV-infected children was 42.2%, markers of HCV-
infection were found in 28.1% of patients, mixed infection were
established in 23.3% of patients. According to various authors,
the vast majority of children with OGD are getting infected by
hepatitis B and C viruses within the first year from the start of
treatment for the underlying disease, actually during the period
of maximum intensity of chemotherapy [15].

In conditions when 60-80% of children with acute lympho-
blastic leukemia (ALL) presently are recovering, the develop-
ment of hepatitis in these children is a very serious problem
which sometimes makes it necessary to interrupt the treatment
of the underlying disease and the threat of relapse. According to
the literature data, that chemotherapy of OGD helps accelerate
the replication of the virus and increases the risk of rapid pro-
gression of hepatitis [14, 15].

However, according to the most literature sources, the most
frequently observed OGD patients have a latent subclinical
course of HBV infection with the development of unicteric
forms and a high degree of viral load [9, 10, 20, 22].

In children, the development of CHB on the background of
oncopathology, in particular acute lymphoblastic leukemia, is
accompanied by significant changes in the immune status (in-
creasing of the level of CD 8+ cell, decreasing of CD 4+ cells
and their ratio of CD 4+/CD 8+) [14,20,23]. According to some
authors, the development of severe hepatitis on a backround of
chemotherapy is connected with the circulation of anti-HBe (+)
of mutant strain of HBV [21]. This statement coincides with the
results of a multicenter study in 250 clinics in Japan in the late
1990s [24]. Some publications indicate a delay in the develop-
ment of HBe seroconversion to anti-HBe, which significantly
complicates the etiologic diagnosis [20].

Today, in many developed countries of the world the prob-
lem of viral hepatitis B and C in OCG patients has been elimi-
nated, as all transfused blood products are carefully checked by
quantitative PCR methods that allow to detect a very low con-
centrations of the virus (up to 5-10 IU / ml) [1, 4]. In Ukraine
transfusional transmission of HBV is essential, as in the most
blood transfusion station testing of donor blood is performed by
ELISA with determination of antibodies to the virus hepatitis B
and in rare cases RT-PCR method of measurement range of 100
to 200 U / mL can be used [9].

However, the infectivity rates of HBV and HCV—infections in
patients with OCG, especially in children population of Ukrai-
nian hospitals are still not known. Nowadays there are any of-
ficial statistics on this issue. A small number of published works
in recent years is devoted to the study of the immune status,
features of antiviral treatment and evaluation of its effectiveness
in immunocompromised patients [9].

Regarding the treatment of patients with hepatitis B, it should
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be noted that current guidelines that exist and approved in
Ukraine are not effective enough and need improvement. Man-
agement of viral hepatitis that develop on the background of on-
copathology, such guidelines do not exist at all and therapeutic
tactics in these cases to such patients in modern guidelines are
presented unequivocally.

Today, there are three groups of antiviral agents for the treat-
ment of CHB on the background of oncopathology: synthetic
nucleosides (and their analogues), cytokines (IL -2, TNF-a), in-
terferons [25-27]. Since the 1980s, interferons (IFN-a)), which
have antiproliferative and immunomodulatory effects, are the
most widely used. However, in recent decades, nucleoside / nu-
cleotide analogues (NAs) have become increasingly widespread
in using in pediatrics [28-30]. Since 2014, the recommendations
of many international organizations for the study of liver dis-
eases (ESPGHAN, AASLD, APASL) had allowed the using in
children of 5 drugs, including IFN-o and four representatives of
NAs (lamivudine, adefovir dipivoxil, entecavir, tenofovir diso-
proxil fumarate) [25,31-33].

Injection IFN-a is a first-line drugs for the treatment of chil-
dren with chronic hepatitis B, ranging from 1 year of age, except
for patients with decompensated liver cirrhosis [9,14]. Lamivu-
dine and entecavir are allowed for 2-year-old children, however,
currently lamivudine is limited because of the rapid develop-
ment of resistance and the appearance of mutations in the HBV
DNA genome. Adefovir and tenofovir are allowed in use in
children aged over 12 years old because of the development of
nephrotoxicity and mineral reduction of bones. These drugs, as
well as entacavir, are highly effective in management of lami-
vudine-resistant CHB and wild-strain HBV [25, 34]. In case of
detection of hepatitis B markers in children with oncopathol-
ogy it is recommended to use nucleoside/nucleotide analogues
at least 12 months after its termination [3,15,28]. According to
Kramarev S.O. and co-authors’ data [9], the most appropriate
time for initiation of antiviral therapy in OGD patients is at least
36 months after the end of polychemotherapy and radiotherapy.

Many clinical trials in recent years had tested the effectiveness
of the usage of antiviral monotherapy and combined therapy
against viral hepatitis B and C [9,14,15,18,19,35-37]. Thus, in
the works of Usta M. [19], Dikici B [35], it was shown that com-
bined therapy (lamivudine + IFN-o) lasting about 12 months in
children with oncohematological diseases and chronic hepatitis
B is more effective compared with monotherapy by lamivudine.

Similar researches were carried out by the staff members of
the Department of Pediatric Infectious Diseases of the Nation-
al Medical University named after Boghomolets O.0O. (Kyiv,
Ukraine) [9]. They described in their studies three main different
treatment regimens for HBV-infection in children with OGD,
among which the most effective were combination of lamivu-
dine at a dose of 3 mg/kg/day with interferon-alpha (IFN-a) in
dose of 5 million IU/m? with short course (up to 1 month) with
secondary IFN-a withdrawal and continued taking lamivudine .
However, according to international guidelines, it is advisable
for patients with OGD to administer entacavir according to body
weight and age in combination with interferons [38,39]. Accord-
ing to the author’s data, the proposed treatment regimen can ef-
fectively prevent HBV reactivation and avoid the inconvenience
of remonitoring of HBV DNA. Nowadays entecavir or tenofovir
are better and more effective drugs than limivudine in terms of
the prevention of CHB [32]. Following with the recommenda-
tions of Law et al. [26] prophylactic antiviral therapy should be
continued for at least 12 months. after chemotherapy or even
later on.
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At the same time, the proposed schemes of antiviral treatment
in OGD patients may be used after clinical and laboratory re-
mission of the underlying disease. The onset of this remission
is individual and can range from 1 to 3 years. In such patients,
it is advisable to use supportive therapy to reduce the incidence
of endogenous intoxication, severity of clinical syndromes, pre-
venting of progression of viral hepatitis B and improve quality
of life.

In patients with viral hepatitis B supportive treatment involves
the using of hepatoprotectors and enzyme drugs [40].

Among the large number of hepatoprotectors, which were
registered in Ukraine, some affect on cytolysis (bioflavanoid
drugs), others — affect on the fibrotic processes in the liver and
cytokine balance (aminoacid hepatoprotectors, ursodesoxycho-
lic acid) [41]. Taking into account, many issues have been re-
ported about the study of the role of various hepatoprotectors in
liver diseases in both adults and children [42,43].

Having analised A.R. Rezys and E.A. Nurmuhametova’s data,
had been astimated that in patients with hepatitis B and C in the
period of intensive chemotherapy, administration of hepatopro-
tector such as ademethionine reduces the level of ALT, reduces
the number of forced changing of polychemotherapy protocols
due to impaired of liver function (from 88.6 to 29.7%) and has
the influence on breaks duration between courses of treatment.

At that time in literature were published a big amount of sci-
entific studies about liver diseases management and effective-
ness analysis after administration of arginine- betaine drug. Ac-
cording to Hospodarsky I.Ya. and his co-authors’ issues, [41] the
use of an arginine-betaine drug in patients with viral hepatitis
C with liver fibrosis of F2 - F3 (according to METAVIR scale),
who had completed the course of antiviral treatment, promotes
the normalization of liver enzymes level, the disappearance of
cytolytic syndrome, and leads to a decreasion of inflammation
and the severity of fibrotic changes in the liver parenchyma (ac-
cording to FibroTest).

According to Berezenko V.S. and et al. data, [44] in children
with liver steatosis and nonalcoholic steatohepatitis to prevent
the risk of transformation of the disease in more severe and irre-
versible stage its nessesary to administer arginine- betaine drug
to reduce the degree of fatty liver infiltration, hepatomegaly ,
pain and feeling of heaviness in the right subcostal region of the
abdomen .

Similar results were obtained by other Ukrainian authors. So
according to Abaturov A.E. and co-authors issues [45], in 50%
of children aged 7-15 years with non-alcoholic fatty liver dis-
ease after three months of treatment with arginine- betaine drug
(at a dose of 1 sachet, twice daily), were established signifant
decreasing in the manifestations of asthenovegetative and dys-
peptic syndromes, was detected stable tendention to normaliza-
tion of arterial blood pressure and body weight stabilization,
decreasing the level of cytolytic enzymes (ALT, AST) and mani-
festation of dyslipidemia, reducing the frequency of detection of
hepatomegaly in 2.5 times, compared with the basic condition at
the beginning of treatment.

All of the above has led us to use in children with chronic
hepatitis B against the background of the OGD of the arginine-
betaine substance in the form of “Betargin” (manufactured
by Farmatis SA for Farm Union BSIZ Development France
/ Ukraine; registration number 05.03.02 - 03 / 28649 from
04/25/14). For OGD patients this hepatoprotector can be an ex-
cellent alternative in remission period.

Arginine-betaine drug is a complex of aminoacids, which di-
rectly effects on the functioning of the liver in viral hepatitis,
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hepatotoxicity, steatosis, cirrhosis and remove the consequences
of hepatotoxic action of drugs, toxic agents, conditions which
are associated with violations of protein metabolism.

The components of this agent, namely: arginine and betaine
can enhance liver detoxification function, help maintain nitro-
gen balance, have antioxidant effects, and thus to reduce hy-
poxia and inflammation level, normalize microcirculation in the
liver and improve portal vein heamodynamics , improve intra-
cellular metabolism in hepatocytes, stimulate their activity and
regeneration, participate in lipid metabolism, prevent the risk of
thrombus formation and progression of atherosclerosis. These
positive effects of aminoacids have been proven by foreign re-
searchers. For example, Japanese scientists S. Kakumitsu and
his co-authors [46], studied the effect of L - arginine on hepatic
blood flow. Its vasodilating effect had been proven by increas-
ing of NO-synthesis level and portal blood flow, as well as its
antihypoxic effect in patients with liver cirrhosis.

A team of scientists from Canada and Hong-Kong (2008)
studied antifibrotic effect of L - arginine in experimental models
of liver fibrosis in laboratory mices. In the course of scientific
studies, it was established that the injection of L — arginine had
shown the effectiviness of reducing of oxidative stress and de-
creasing of collagen formation [47].

Regarding to betaine chemical substance, according to Ameri-
can scientists issues (Sandeep M. et al. [48]), betaine signifi-
cantly effects on the severity of symptoms in chronic hepatitis,
in particular, it helps the digestive process in the case of high
acidity, reduces acidosis, eliminates dyspeptic symptoms (nau-
sea, feeling of heaviness in the stomach, bloating), etc. , and also
decrease homocysteine level and reduces the incidence of side
effects from the cardiovascular system.

The aim of the study is to evaluate the effectiveness of “Betar-
gin” in the complex managment of patients with chronic hepati-
tis B in remission of acute lymphoblastic leukemia.

Similar studies have not been reported in Ukraine.

Material and methods. This investigation was conducted
by the Department of Pediatric Infectious Diseases of National
Pirogov Memorial Medical University, Vinnytsya. Presented re-
sults of the treatment of 41 children with chronic hepatitis B in
remission ALL, aged from 3 to 17 years, who were under clini-
cal observation in the Vinnytsia Oblast Children’s Clinical Infec-
tious Diseases Hospital, Khmelnytsky city infectious hospital,
Zhytomyr Regional Children’s Hospital and Ivano-Frankivsk
Regional clinical infectious hospital during 2013-2017 years.
The duration of HBV-infection in patients was 2 years. It should
be noted that the diagnosis of ALL was established according to
the official documentation of the oncology dispensaries.

The treatment of patients was carried out according to the pro-
tocol of the treatment of children with diseases of the digestive
system, approved by Order of the Ministry of Health of Ukraine
Ne 59 approved at 29.01.2013 years.

During the study, all children were divided into two represen-
tative groups. Comparison group (group A) was formed by 18
children with chronic hepatitis B in remission of ALL who were
under clinical observation and received basic therapy according
to approved protocols. The main group (group B) included 23
patients with chronic hepatitis B in remission ALL, which ex-
cept basic therapy received arginine-betaine substance as “ Be-
targin” drug. The control group consisted of 30 healthy children.

This agent was used as a sachet or glass container. The dos-
age was carried out according to the instructions. Children aged
older than 3 years used the agent up to 1 sachet ( or 1 glass
containers) dissolved in 1/2 cup of drinking water (100 ml) 3
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times per day (TID) after meals. The course of treatment lasted
for 2 months.

The determination of the effectiveness of arginine-betaine sub-
stance in sick children with chronic hepatitis B in remission of
ALL conducted according to the following criteria: the dynamics
of clinical symptoms and syndromes; estimating at the beginning
and after 2 months of treatment the main laboratory indexes (total
bilirubin and its fractions, alaninaminotransferase (ALT), aspar-
tateaminotransferase (AST), alkaline phosphatase (ALP), gamma-
glutaniltranspherase (GGT)), also indexes of lipidogram (lipopro-
teids of high, low and very low density (HDLP, LDLP, VLDLP),
cholesterol level (CL), triglycerides (TG)).

It should be noted that except presented markers in children,
the level of multifunctional plasma protein osteopantin (OPN)
was determined, which is a key at cytokine regulating of the
revive of tissue. Its expression is the highest in addition to mac-
rophages , neutrophils and dendritic cells , also in the liver in
Kupffer cells, macrophages, stellate cells (Wang et et al, 2000),
due to that fact OPN promotes the body’s response to the in-
fection and damaging of the hepatocytes (Ramaiah and Rittling
, 2007). Osteopontin is the most important component of the
endoplasmic matrix that promotes liver fibrosis and acts as a
biomarker of its severity.

The level of osteopontin in the serum of blood were deter-
mined by immunoferment assay of test system of Human Os-
teopontin Quantikine, complex ELISA according to the manu-
facturer’s instructions (RDD - systems, Dos Too , Minneopolis
, MN , the USA), having a detection level of OPN dose from
0,006 to 0,024 ng/ml.

Diagnosis verification of CHB was carried out on the basis
of detection in blood of HBV-patients of HBV DNA by PCR
method (using test systems “NNF DNA — technology”, Russia).
By the enzyme linked immunosorbent analysis method (ELISA)
were defined antigens and antibodies (HBsAg, HBeAg, anti-
HBsAg, anti HBcAg, anti HBeAg) the production NBO diag-
nostic system (Nyzhniy Novgorod, Russia).The evaluation of
activity of necroinflammatory process and the degree of fibrosis
was performed by using Fibrotest (laboratory « Synevo»), the
stage of fibrosis was determined by METAVIR diagnostic scale.

The study was performed in accordance with the requirements
of medical statistics, with the written consent of the parents of
the examined children according to legislation of Ukraine. The
obtained data were analysed using Microsoft Excel 2010 and
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Statistica 6 (StatSoft Inc., the USA) computer software by us-
ing descriptive and comperative analysis methods.The critical
significance level was assumed to be 5% (p<0.05), and the prob-
ability of differences in the samples was determined by the para-
metric method (Student’s t-test).

Results and discussion. In the course of investigational
process, it was found, that the main clinical manifestations in
patients with chronic hepatitis B in remission of ALL were as-
thenovegetative, dyspeptic syndrome, abdominal pain syndrome
and right subcostal abdominal region, also hepatosplenomegaly.

The dynamics of clinical features in children with chronic
hepatitis B in remission of ALL depending on medical tactics is
presented in Table 1.

It should be noted, that in children of group A (15 (83.3%) as
well as in patients from group B (19 (82.6%)) before the treat-
ment, asthenovegetative syndrome took place. The children
complained of slight fatigue, weakness, irritability, poor appe-
tite. After carrying out the therapy, asthenovegetative syndrom
in children of group B was manifested significantly less (8.6%),
comparing with patients from group A (33.3%) (p<0.05). A
similar pattern was observed with dyspeptic syndrome. Thus,
in group A patients at the beginning of the treatment this clini-
cal syndrome occurred in 66.6% (12) patients, after treatment
the number of patients decreased by half and was established at
the level of 38.8% (7 patients). While children in group B after
administered therapy total amount of these patients were only 3
(13.1%), which was clinically significantly less than in group A
38.8% (7 patients) (p<0.05).

The clinical picture of children with chronic hepatitis B in
remission of ALL was characterized also by abdominal pain
syndrome, but this syndrome was less presented, comparing
with asthenovegetative syndrome. For example, 4 (22.2%)
patients in group A had recurrent abdominal pain before treat-
ment, also 5 patients (27.7%) had pain in the right subcostal
abdominal region, after treatment these symptoms were es-
timated in 3 (16.6%) and 2 (11.1%) children, respectively.
Whereas in group B patients, abdominal pain syndrome was
noted before treatment in 5 children (21.7%), pain in the
right subcostal abdominal region was diagnosed in 6 patients
(26.1%). In spite of that, after treatment in only 1 patient
(4.3%) the pain in the right subcostal abdominal region was
registered, and abdominal pain syndrome had not been re-
ported in any patient.

Table 1. Dynamics of the clinical picture in patients with CHB in remission
of ALL depending on the chosen therapeutic tactics (in %)

Group A (n=18) Group B (n=23)
Clinical symptoms tr]::ler:n ¢ After treatment trf::;r:n ¢ After treatment
n % n % n % n %

Astenovegitative syndrome 15 83,3 6 333 ¢ 19 82.6 2 8,6 *#
Dyspeptic syndrome 12 66,6 7 38,8 ¢ 15 65,2 3 13,1 *#
Abdominal pain syndrome 4 22,2 3 16.6 5 21.7 0 0
Pain in the right subcostal abdominal region 5 27.7 2 11,1 6 26.1 1 4,3 #
Hepatomegaly 8 44.4 7 38,8 10 43,4 3 13,1 *#
Splenomegaly 5 27.7 4 22,2 6 26.1 4 17.3

Notes: *- (p<0.05) significant difference between indicators in group B;
¢ - (p<0.05) significant difference between indicators in group A;
#- (p<0.05) significant difference between the examined groups after treatment
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One of the most clinically significant symptoms of chronic
hepatitis B in children was hepatosplenomegaly. It should be
noted, that almost in half of children, in both groups, as in group
A - 44.4% (8 patients), and group B - 43.4% (10 patients) be-
fore treatment was reported data about liver enlargment. After
administered therapy the number of children with hepatomegaly
was significantly reduced and was in group B - 13.1% (3 chil-
dren), compared with group A - 38.8% (7 children), respectively
(p<0.05).

Comparing with hepatomegaly, splenomegaly took place in a
much smaller number of patients. At the beginning of the treat-
ment, it was diagnosed in 5 children of group A (27.7%) and in
children of group B (26.1%) (6 patients) of cases, respectively.
After the completing of administered therapy, total number
of patients which were examined with splenomegaly, was de-
creased, but this percentage was smaller and made up respec-
tively 17.3% (4 patients) in group B and slightly more children
in group A - 22.2% (4 patients), respectively.

The dynamics of cytolytic and cholestasis indexes in patients
with chronic hepatitis B in remission of ALL depending on dif-
ferent treatment regimens.

Before the treatment, all examined patients had cytolytic syn-
drome, which was expressed by increased level of ALT and AST
enzymes (Table 2) in serum.

Thus, ALT levels in both examined groups was significantly
higher than in healthy children 15.5 [14,0-19,0] mmol /L and
was 81.5 [42,0-131.0], but in group A (p<0.05) and 81.0 [59.0-
140.0] and in group B children, respectively (p<0.05). After ad-
ministered therapy the level of this indexes in children of group
B was significantly lower (42.0 U/L), than in patients from
group A 69.0 [50.0-77.0], respectively (p<0.05).

A similar trend was observed with AST level. So, in the chil-
dren of group A at the beginning of treatment, the level of AST

was 50.0 [35.0 - 67.0] U/L and after treatment it decreased in 10
U/l and was 40.0 [28,0- 56,0] U/l. Whereas in children of group
B after therapy, the level o AST decreased by half and its level
was 28,0 [19,0 - 6 0,0] TU/I (p<0,05) (Table 2).

Except serum transaminases enzymes, total bilirubin and its
fractions were checked for all patients. It should be noted
that regardless of the fact that a considerable part of patients
had an increased level of transaminases enzymes, instead of it
the total bilirubin and its fractions level remained within the
normative ranges. Thus, in group A, total bilirubin was 16.55
[7.0 - 18.39] mmol/L, mainly due to the indirect fraction of
7.95[5.3-12.4] mmol/L. After the completion of administered
therapy, there was a tendency in decreasing of total bilirubin
level to 14.40 [10.0 - 19.39] umol/1, and slightly increasing in
the indirect bilirubin fraction level at 10.9 [8.1 - 13.4] umol/l
were reported. A similar pattern was observed in the patients
from group B. For all of this, after therapy the level of direct
bilirubin in patients in this group was significantly lower and
was 3.2 [2.1-4.2] umol/l , unlike the children of group A had
5.05 [2.1-6.0] umol/l (p<0.05).

The main markers of cholestasis in children as alkaline phos-
phatase and gamaglutamatransferase were estimated. Only these
indices were determined in both study groups. It should be noted
that the level of ALP enzyme, as in group A 227,3 [184,0-263,0]
umol/h/l, and in group B - 232,0 [193,0-282,0] pmol/h/l was
significantly higher than in healthy children 154.0 [146.0-167.0]
mmol/h/l. After treatment, the level of ALP enzyme was de-
creased significantly in both study groups, but in children of
group A it decreased by 1/5, compared with patients of group B
- by more than 1/3 part. Thus, at the beginning of treatment, the
level of ALP was 232.0 [193.0-282.0] pmol/h/l, and after treat-
ment was 165.0 [117.0-208.0] umol/h/1, respectively (p<0,05)
(Table 2).

Table 2. The level of the main indexes of cholestasis in the dynamics during administration
of different treatment regimens in patients with CHB in remission of ALL (Me [C25- C75])

Group A (n=18) Group B (n=23)
Index Contrglyg)roup
Before treatment After treatment Before treatment | After treatment (n=30)
81.5* ¢ 69,0# ¢ 81,0" ¢ 42,0 ¢ 15.5
AL IUN [42,0-131,0] [50,0-77,0] [59.0-140,0] [25,0-77,0] [14,0-19,0]
* A

AST, U/ 50.0 * ¢ 40,0 ¢ 530" 28,0 26,0

[35,0-67,0] [28,0-56,4] [32,0-86,0] [19,0-60,0] 23,0-30,0]
Total bilirubin, 16.55 ¢ 14.40 ¢ 12.60 ¢ 12.70 ¢ 6.15
umol /1 [7,0-18,39] [10,0-19,39] [7,3-15,6] [6,8-15,6] [5,11-7,33]
Direct bilirubin, 448 ¢ 5.05#¢ 3.70 ¢ 324 1.39
pumol/l [2,0-6,1] [2,1-6,0] [2,8-5,4] [2,1-4,2] [1,21-1,65]
Indirect bilirubin, 795" ¢ 10,9 ¢ 8.0"e 954 5.01
umol/l [5,3-12,4] [8,1-13.4] [4,2-11,9] [5,2-11,5] [3,89-6,30]
ALP, 2273 * e 179,50 ¢ 232,0" ¢ 165,0 154.0
Mmol/hour/1 [184,0-263,0] [1,49,0-204,0] [193,0-282.0] [117,0-208,0] [146,0-167,0]
GGT, 14,0 * 13,0 15,07 12,0 ¢ 15.0
Mmol//hour/1 [12,0-19,0] [10-17,0] [10,0-18,0] [9,0-14,0] [10,0-18,0]

notes: ™ - (p <0.05) significant difference between indicators in group B;
* - (p <0.05) significant difference between indicators in group A;
#- (p <0.05) significant difference between the main groups after the end of treatment;
¢ - (p <0.05) significant difference with control group
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Table 3. Characteristic of lipid metabolism in patients with CHB in remission
of ALL on the background of different treatment regimens (Me [C25 - C75])

Group A (n=18) Group B (n=23) Control group
Index Before treatment | After treatment | Before treatment | After treatment (n=30)

Cholesterol, 443 % ¢ 4.15#+ 430"+ 348 ¢ 3.04

mmol/l [4,26-4,67] [3,90-4,72] [3,78-4,60] [3,02-3,78] [2,81-3,27]
TG, mmoll 0.74 * 0.67 0.76 " ¢ 0.62 0.67

’ [0,55-0,92] [0,50-0,78] [0,71-0,85] [0,58-0,72] [0.59-0.78
1.57 * # 1.60 & 140"+ 145+ 1,79

HDLP, mmol/ [0,92-1,77] [1,18-1,72] [1,23-1,64] [1,33-1,70] [1,60-1,90]
240 * ¢ 230#+ 25374 2.06 ¢ 1.99

LDLP, mmol/L [2,02-3,05] [1,94-2,86] [2,26-2,89] [1,98-2,34] [1,60-2,10]

notes: ™ - (p <0.05) significant difference between group B indicators;
* - (p <0.05) significant difference between indicators in group A; # - (p <0.05) significant difference between the main groups
after the end of treatment, ¢ - (p <0.05) significant difference with the control group

Table 4. The level of OPN in the study groups, depending on the prescribed regimens of treatment, Me [C25-C75] ng/ml

Group A (n=18) Group B (n=23) Control group
Index Before treatment | After treatment | Before treatment | After treatment (n=30)
OPN ne / ml 233.98 ¢ 178, 15#+ 250.38 " ¢ 104.92 94.0
& [156,2-500,0] [124,6-389.2] | [198,88-408,72] [73,2-46,25] [79,0-112,0]

* - (p <0.05) significant difference between indexes in group A; # - (p <0.05) significant difference between indexes in the main

notes: " - (p <0.05) significant difference between indexes in group B;

groups after completion of treatment, 4 - (p <0.05) significant difference with the control group

The level of GGT enzyme in both groups of study were in the
relevant normal ranges (Table 2).

For the detailed analysis of the lipid spectrum of patients’ se-
rum, the levels of high- and low-density lipoproteins fractions,
triglycerides and cholesterol levels were determined in all pa-
tients (Table 3).

Before the beginning of the treatment, lipid metabolism in-
dexes in children of the both study groups were not significantly
different, but these indexes were different from those in healthy
children group. So the level of cholesterol, in children of group
A was 4,43 [4,26-4,67] mmol/L, as well as in group B - 4,30
[3,78-4,6] mmol/l and it was significantly higher, compared
to healthy children - 3.04 [2.81-3.27] mmol/l (p<0.05). After
treatment, cholesterol level was significantly decreased in both
study groups, but in children who had received arginine-betaine
substance, cholesterol level was significantly lower 3.48 [3.02
- 3.78] mmol/l compared with group of children that did not
receive this agent 4.15 [3.90-4.72] mmol/L.

The similar pattern was observed after analysis of LDLP lev-
el. Early treatment levels of HDL were significantly higher in
both study groups, compared with those in healthy children. In
the process of treatment LDLP level was decreased significant-
ly in group A patients - 2.30 [1.94-2.86] mmol/L, as well as in
group B patients , but in children who received arginine- betaine
substance the level of this index was the lowest and was at range
as 2.06 [1.98 - 2.34] mmol/l (p<0.05).

Unlike LDLP, the level of HDLP at the beginning of treatment
was reduced in both study groups, in group A it was 1.57 [0.92-
1.77] mmol/L, in group B - 1.40 [1.23-1,64] mmol/l, unlike in
healthy children 1,79 [1,60-1,90] (p<0,05). After the completion
of therapy in both study groups, the level of HDLP had slightly
increased. It should be noted that, despite the fact that children
with chronic hepatitis B in remission of ALL, at baseline levels
of LDLP and cholesterol were higher, and the content of triglyc-
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erides increased insignificantly and was 0.76 mmol/L in both
study groups. After the treatment, the level of triglycerides de-
creased to normative laboratory ranges.

During the scientific research, the level of serum osteopontin
was estimated in patients with CHB in remission of ALL and
healthy children. It was found that before the treatment, the level
of OPN in children of group B was 250,38 [198,88 - 408,72] ng/
ml, in group A patients - 233,98 [156,2 - 500,0] ng/ml and it was
significantly higher compared with the children from the control
group - 94.0 [79.0 - 112.0] ng/ml (p<0.05) (Table 4).

In two months after treatment completion in both these groups,
the level of serum OPN was decreased, but in the children who
received arginine-betaine substance in complex treatment, the value
of OPN index was significantly lower 104.92 [73.2 - 146,25] ng/ml
than in group A children - 178.15 [124.6 - 389.2] ng/ml (p<0.05).

Conclusions.

1) Administration of arginine — betaine substance in the com-
plex treatment of the patients with chronic hepatitis B in remis-
sion of ALL had shown the results in a significant improvement
in the general condition of children due to the reduction (p <0.05)
of frequency of manifestation of astenovegitative (8.6% vs 33
, 3% of the comparison group), dyspeptic (13.1% vs. 38.8%),
abdominal pain syndrome (4.3% vs. 11.1%) and hepatomegaly
(13.1% vs. 38.8%).

2) Using arginine-betaine drug in patients with chronic hepa-
titis B in remission of ALL promotes the rapid decreasing of
liver enzymes and reducing cholestasis signs. At the time of
completion of treatment, the level of ALT enzyme in patients
in the main group was 1.6 times lower (p <0.05) than in the
comparison group.

3) Detailed analysis of the lipid serum profile had shown that
in examined children who in the complex therapy received argi-
nine-betaine substance, detoxification function of the liver had
improved, the indices of lipid metabolism had became normal.
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The tendency in decreasing levels of cholesterol, LDLP, tryglyc-
erides and increasing of HDLP were reported.

4) Under the influence of the administration of arginine-be-
taine substance, can be reported decreased level of OPN which
represented as a noninvasive biomarker of liver fibrosis and has
profibrotic activity. In children with CHB in remission of ALL,
administration of “Betargin” in complex treatment had shown an
antifibrotic effect, which is confirmed by the decreased (p<0.05)
of the serum OPN level to 104.92 [73.2— 146.25] against 178.15
[124,6-389,2] ng / ml in the comparison group.
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SUMMARY

MODERN APPROACHES IN MANAGEMENT OF CHIL-
DREN WITH CHRONIC HEPATITIS B IN REMISSION
OF ACUTE LYMPHOBLASTIC LEUKEMIA

Nezgoda I., Moroz L., Singh Sh., Singh O.

National Pirogov Memorial Medical University, Vinnytsya,
Ukraine

The aim of the study is to assess the effectivity of the drug «Be-
targiny in complex management of patients with chronic hepatitis B

(CHB) in remission of acute lymphoblastic leukemia (ALL).
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The research had shown the results of treatment of 41 chil-
dren with CHB in remission of ALL aged from 3 to 17 years
old, who were on dispensary observation in Vinnytsia Regional
Children’s Clinical Infectious Diseases Hospital during 2013-
2017 years. Patients were devided into the following groups: the
comparison group (group A), which included 18 children with
CHB in remission of ALL, who received basis therapy; the main
group (group B) which consisted of 23 patients with CHB in re-
mission of ALL, who got betaine arginine complex («Betargin»)
in addition to basis therapy. The control group was formed out of
30 healthy children. Determination of effectivity of the proposed
treatment regimen was performed by studying the indicators of
cholestasis, cytolysis, hepatocellular insufficiency, and lipid me-
tabolism. To assess the liver’s fibrosis level and necroinflamma-
tory activity we used the determination of the level of plasma
osteopontin in the serum using the enzyme-linked immunosor-
bent assay (ELISA) method: Human Osteopontin Quantikine
(RDD systems, Dos Too, Minneapolis, MS, USA). The verifi-
cation of the diagnosis of CHB was based on the detection of
specific markers of HBV-infection in blood using ELISA and
PCR analysis.

During our scientific research we established that using be-
taine arginine complex in management of CHB in remission
of ALL led to considerable improvement of children’s general
condition, namely due to reducing (p<0,05) the incidence of as-
thenovegetative (8.6% against 33.3% in the comparison group),
dyspeptic (13.1% against 38.8%) as well as pain syndromes (4.3%
against 11%) and hepatomegaly (13.1% against 38.8%). The activ-
ity of ALT in the main group was in 1.6 times less (p<0,05) than in
comparison group at the end of the course of treatment. «Betargin»
has an antifibrotic effect which is confirmed by a decrease in the
level of plasma osteopontin up to 104,92 ng/ml against 178,15
ng/ml in the comparison group (p<0,05).

Keywords: children, acute lymphocytic leukemia, arginine-
betaine complex, chronic hepatitis B, betargin.

PE3IOME

COBPEMEHHBIE MOJAXOJbl K JIEUEHUIO JETEN
C XPOHUYECKUM T'EIIATUTOM B B PEMUCCHUU
OCTPOTI'O JINM®OBJACTHOI'O JIEMKO3A

Hesrona U.H., Mopo3 JI.B., Cuurx ILlI., Cunrx O.0.

Bunnuyxuii nayuonanousiti MeOUYUHCKUL YHUBEPCUMEM UM.
H.U. Ilupocosa, Yrpauna

ens wuccnenoBanust - oneHka 3(G(HEKTUBHOCTH Mpenapara
«berapriun» B KOMIUICKCHOM JICUCHUH OOJIBHBIX XPOHUYECKUM
BUPYCHBIM renaTutoM B B pemuccun octporo aumMdo0iacTHOro
neiiko3a.

[IpencraBnens! pesyibraTsl JieueHus nered (n=41) c xpo-
HUYECKUM BupycHbIM renarutom B (XBI') B pemuccun naum-
(dobnactHoro seiiko3a (JIBJI) B Bozpacte ot 3 mo 17 set. Jletu
HAXOIWJINCh HA TUCIIAHCEPHOM HaOtoneH!H B BUHHUIIKON 00-
JIACTHON KJIMHUYECKON JETCKOM WH(EKIMOHHOW OONBHUIIC B
nepuox ¢ 2013 no 2017 rr. B xoze viccnenoBanus 1eTH pacrpe-
JICJICHbI Ha JIBE PEIIPEe3CHTaTUBHbIC TPYIIIbL: CPaBHEHUS (IpyII-
na A) - 18 nereit ¢ XBI' B pemuccun JIBJI, kotopble nomydanu
6a3ucHyto Tepanuio. B ocHoBHy!o rpymmy (rpynna B) Bomuu 23
nanuenta ¢ XI'B B pemuccun JIBJI, koTopbie, kKpome 0a3uCHOi
Teparuy, Mojydalii apruHUH-OeTanHOBBIN npenapar «berap-
ruHay. KontponsHyto rpyniy cocraBuin 30 310pOBBIX JeTEH.
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Omnpenenenne 3PEKTUBHOCTH MPEIOKEHHON CXEMBbI JICUCHUS
TIPOBOJIVIIN ITyTE€M H3yUeHUs [ToKa3aTelel XoecTasa, UTONIN3a,
MIeYeHOYHO-KIIETOYHOI HEJJOCTaTOYHOCTH, JIMITUIHOTO OOMEHa.
Jlnst oneHKH creneHn GuOpo3a IeUYeHn M HEKPOBOCIAIUTEIb-
HOW aKTHBHOCTH ONPENESIM YPOBEHb IUIa3MEHHOTO OCTEO-
MIOHTHHA B CBIBOPOTKE KPOBH METOJOM MMMEHO()EPMEHTHOIO
anamm3a (MPA) ¢ mabopom Human Osteopontin Quantikine
(RDD-cucremsl, Dos Too, Minneapolis, MK, CILIA). Bepugu-
karus quaraoza XBIT mpoBoxmiack Ha OCHOBaHMY OOHApYXke-
HUS B KpoBH MapkepoB HBV-nudekim merogom I1LIP u UDA.

B pesysbrare ncciaenoBaHus yCTaHOBIEHO, YTO HUCIIONB30Ba-
HUE aprHHIH-0eTaHOBOTO Iperapara B KOMIUIEKCHOM JICUSHUH
6ompueIx XI'B B pemunccun JIBJI mpuBeno x 3HaYHTEILHOMY
YIIy4IICHUIO OOIIETro COCTOSHHMS JIeTeil 32 CueT yMEHBIICHHS
(p<0,05) gacTOTHI POSIBICHUH aCTEHO-BETeTaTUBHOTO (YMEHb-
menne 10 8,6% mporuB 33,3% B rpymnme CpaBHEHHS), IHC-
nenicndeckoro (13,1% mnporus 38,8%), 00JIeBOro CHHIPOMOB
(4,3% mpotus 11%) u remaromerammu (13,1% nporus 38,8%).
[Tpumenenue npemapara «betapriuny crocodcTByeT OGBICTpOMY
CHIDKEHUIO ITUTOJINTUYECKUX (PePMEHTOB. AKTUBHOCTH QJIAaHUH-
amMuHOTpaHc]epassl y OOIBHBIX OCHOBHOM Ipymms! OblIa B 1,6
pa3 Hmke (p<0,05), 4em B TpymIie cpaBHEHHS. YIIyqIINIACh Je-
TOKCHKAIlMOHHAS (PYHKIIHS IIEYCHN, HOPMATM3HPOBAINCH MTOKa-
3aTenu JunuaHoro oomena. «beraprum» obnagaer aHTUGHUOpO-
THYECKAM (P (PEKTOM, UTO TOATBEPIKAACTCS CHIDKCHUEM YPOBHS
OCTEONOHTHHA M1a3Mbl KpoBH 10 104,92 mporus 178,15 Hr/Mi
rpynmsl cpaBHeHus (p<0,05).
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POJIb ®EKAJBHBIX JETYUUX OPTAHUYECKHAX COEJJUHEHUI
B IMATHOCTUKE BPOHXOJIETOYHOU JUCIIIIAZAN

CreizasixkoBa M.M., Mopenko M.A., I'atayoBa M.P., Temupxanosa P.b., IlInaiinep K.B.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cyaman, Kazaxcman

IIpesxaeBpeMeHHbIE POIBI SIBISIOTCS TII00ATBEHOM pobiIeMoit
30paBOOXPAHEHUS B CBSA3U C POCTOM HUX CIIy4aeB B IIOCJIEAHUE
necsaruierus [1-5]. bonee 70% HemoHOIIEHHBIX AeTel poxa-
10TCs B cpokax oT 34 no 36 nemens Gepemennocty [1,4,6]. Ha
CETOJHANIHUH JIeHb YBETHMUYHICS KOI(D(DUIIMEHT BEDKHBAEMOCTH
HEJJOHOIICHHBIX HOBOPOXJCHHBIX Oarojapsi BBEJCHHUIO 3aMe-
CTHUTEIBHON Tepaluu CyppaKkTaHTOM, TOPOJOBEIX CTEPOUIOB H
HEWHBA3MBHBIX METOJIOB BEHTHJISLIUY JIErKuX [7].

Bponxonerounas aucrmnasus (BJIZ) sBasercs cambIM pac-
MIPOCTPAHEHHBIM ¥ HEONArONpHUATHBIM HCXOAOM C YacTOTOH
30% y HEIOHOUIEHHBIX JeTel C OueHb HU3KOW Maccod Tena
(<1500 1) [8]. BJIJI cBsi3aHa ¢ BBICOKOI 3a00J1€Ba€MOCTHIO H
CMEPTHOCTBIO, MPOJOJDKUTENBHBIM IPEObIBAHUEM B CTAIHO-
Hape W yBenuueHueM (uHaHCOBBIX pacxonoB [9,10]. Kpome
TOTO, BEDKHBIINE HOBOpOKACeHHBIE ¢ BJI/] 00BIYHO CTpaiaroT ot
JUTITENIFHOTO HapylleHus GpyHkuui nerkux [11-13]. Ha ceron-
HAIIHUHA JeHb OONBITMHCTBO HHTCPBCHIIMOHHBIX HCCIICIOBAHUI
sIBHOTO cHbkeHMs cityyae bJIJ He nmokaszanu [14]. Hecmotps
Ha M3BECTHBIE (hakTOphl pHcka pa3ButHs BJIJl, HemocrarouHO
CAETAaHO Ul CHUXKEHUs ee pacnpocTpaHeHHocTu. [Toatomy mc-
CIIe/IOBaHUS, UICHTH(OUINPYIOIINE IPEIUKTOPBI JAHHOTO 3200-
JICBAHUS, UMEIOT IIEPBOCTEIICHHOE 3HAUCHHUE.

Jletyumne oprannueckue coeaunenus (JIOC) npeactaBisioT
co0oii maxyyne XHMHUECKHE BEIIecTBAa Ha OCHOBE YIJIepoaa,
KOTOpBIE BBIPa0aThIBAIOTCS KaK BO BpeMs (PU3HOJIOTHUECKUX,
TaK ¥ NaTo(GU3HOJOTNIECKHUX MPOIECCOB U X MOKHO HEHH-
Ba3MBHO NOJIy4YaTh U3 BCEX IKCKPEMEHTOB OpraHm3Ma (Kai,
10T, BbIABIXaeMblil Bo3ayx, Moua) [15]. B nociennue roxast
OBICTPO pacTylllee YUCIIO UCCIEOBAHUI H3ydaao NOTEHIIHAI
JIOC xax quarHoCTHYecKoro OmoMapkepa aiisi HEKOTOPBIX Me-
Tabonnueckux [16], 3mokauecTBeHHBIX [17], MHMEKINOHHBIX
[18] n BocmanuTenbHbIx 3abosneBanuii [19]. [Mockombky BJIJ]
SIBJIETCsl 3a00J€BaHUEM JIETKHX, BBIABIXaeMbIH BO3IYX WIIH
TpaxeaJbHBIH acIupar B ujeasie ObUTH OBl MPeAIOYTHTEIBHBIM
cyocrparom st ananmza JIOC. OmHako, OCKOIBKY OOJBIIIH-
CTBO HEJOHONICHHBIX JEeTeH IOJy4aloT HEMHBA3HBHYIO PECIH-
PaTOpPHYIO OIEPIKKY, COOp ATHX 00PA3LOB SIBISETCS CIIOKHBIM
ni HeBO3MOKHBIM. Dekasnbhuble JIOC SBISIOTCS MHTEPECHOU
aNBTepHATHBOM 17151 BhIIbIXxaeMbIX JIOC, 0COOEHHO MOTOMY, 4TO
HCCIIEIOBAHMSI HA JKUBOTHBIX M B3POCIBIX JIIOISIX MPOIEMOH-
CTPHPOBAJIM CYLIECTBOBAHNE >KU3HEHHO BaXKHBIX MEPEKPecT-
HBIX CBSI3el MEXIy pa3IMYHBIMU yYacTKaMH CIHM3UCTOH 000-
JIOUKM TeJla, BKJIIOYAs B3aUMOHAIIPABICHHOE ACHCTBHE MEKIY
KHUIIEYHUKOM U Jerkumu [20,21].

Ienpro wccieoBaHuUs SIBHICS aHATIHM3 (DEKATBHBIX JICTYYHX
OpPTraHNYECKHUX COCJHHEHUH Y HEIOHOLICHHBIX JeTeH, POKIeH-
HBIX ¢ Maccoi MeHee 1500 rpaMm, 17151 BBISIBJICHHUS IPETUKTOPOB
pa3BUTHs OPOHXOJICTOYHOM JTUCTIIA3UH.

Marepuaa u MerToabl. B COOCTBEHHOM HCCIICIOBAHUH
MIPEJICTABICHBl PE3yNbTaThl MPOCHEKTHBHOTO KIMHUYECKOTO,
KOHTPOJIMPYEMOI'0, HEpaHIOMU3UPOBAHHOIO MCCIIC[OBAHUS B
napaJuleNIbHBIX TPYIIax, KOTOPbIE MPEICTaBICHbl HEOHOIICH-
HBIMH JIETBMH, POXKJIEHHBIMU ¢ Maccoit meHee 1500 rpammM, Ha-
XOJISIIIUMUCS B OT/ICTICHUH HHTCHCUBHOW TEPAITHH U OTACICHUH
BbIX@XKHBaHUsl HOBOpOKJIeHHBIX aeTeid B 1L Nel u ITL[ Ne2 r.
Hyp-Cynran.
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B xozne BbImosHeHHs HaydHOW paboTHl MccienoBaHo 137
JeTel, y KOTOpbIX Ha 14 u 28 eHb )KU3HU 3a0paHbl 00pa3ibl
kana g BblaBiaeHUs JIOC ¢ moMorpro razoBoil xpomaro-
rpadun ¢ macc-criekrpomerpueii (['X/MC). [nst pa3nencHust
W MICHTH(UKAIMH JIETYYHX W TPYIHOJETyYUuX (Majio JeTy-
YHMX) OPTaHUYECKHX COEAMHEHHH, MPUCYTCTBYIOIHUX B Kaje
HCCIeNyeMbIX, Uctoiab3oBaics npubop Torion T-9 GC/MS
(PerkinElmer, CIIIA). Idus skctpakiuu JIOC u KOHIICHTPH-
pOBaHUS MPOOBI, C IEIbI0 MOBBIICHHS YyBCTBHTEIBHOCTH
aHaln3a MPU HU3KUX KOHLEHTPAIMX, MPUMEHSUICS IIIPHIL
Custodion SPME, ¢ nomomipio KOTOpOro mnpoObl BBOIM-
nuch B npubop Torion T-9 GC/MS. Ot6op mpobd npoBoamI-
csi myteM TBepaodasHoil Mukposkcrpakiuu - Solid phase
microextraction.

[Mocne otOopa npo0, AeTH pas3aeneHsl Ha JIBe TPyIbL: | rpym-
na (oCHOBHas) — AeTH ¢ aumarHoctuposanHoi BJIJI (n=89); II
rpynmna (koHTpoibHast) — nety 6e3 BJIJ] (n=48).

BJIJ] nuarHOoCTHpOBaHa B Clydae HEOOXOAMMOCTH JOTAlUH
KHCIIOpoa Ha 36 Hezee MOCTKOHIENTYalbHOTO BO3pacTa WK
Ipu Belnucke [22,23].

B rtabmume 1 mpencrtaBieHa MOAPOOHAS XapaKTEPHCTHKA
TPYIII, COIIACHO KOTOPOM IO IOJTy TPYHITEI HE MMEIOT CTaTH-
CTHYECKH 3HaUMMBIX pasnuunii (p=0,558). B | rpymnme Ha nomro
MaJIBYHKOB npuxonutes 57,3% (n=51), neBouek —42,7% (n=38).
Bo II rpynne mansunku cocraBmmm 52,1% (n=25), neBouku —
47,9% (n=23). Otnocurenbusblil puck (RR) cocrasmn 1,100 ¢
95% 1AW [0,795-1,523]. Ilo Bugy pomoB IpyIIbl TAaKXKe CTaTU-
CTHYECKH 3HAUMMO He paznuyaiuch (p=0,232). [locpenctBom
€CTECTBEHHBIX poioB poamuck 39 (43,8%) mereit | rpynmsl n
16 (33,3%) 11, ¢ moMoIIBIO OTepaluy KecapeBa CeUeHHs POJIU-
mmck 50 (56,2%) n 32 (66,7%) nereit I u Il rpynm, RR cocraBmn
0,843 ¢ 95% AU [0,642-1,105].

3HayMTEIbHAS PAa3HUIIA BISBICHA MO0 BCEM OCTAJIBHBIM IIPHU-
3HaKaM: BeC ¥ POCT HPH POXKICHUH, OKPYXHOCTb IPYIH U TO-
JIOBBI, CPOKHM recTaluy, mkana Anrap, yposenb CPb, nnuresns-
Hoctbs MBJI, BBJI u kucnopo03aBUCHMOCTH.

Tax, menuana Beca npu poxkaenuu cocrasuia 840 rpamm B |
rpymnme, 1100 rpamm - Bo II (p<0,001). Meanana pocra npu
poxaenuu B I rpynne paBHsanacs 34 cM, Bo Il rpynmne - 36 cm
(p=0,001). Meauana cpoka recTalii cocTaBwia 27 Helelb
B I rpynme, 28 — Bo II (p<0,001). XapakTepucTuKn JaHHBIX
OKPY)XHOCTH TOJIOBBI PAaCHpEIeNIINCh CIEAYIINUM o0pa-
3oM: B | rpynme — 24 cm, Bo I — 26 cm (p<0,001). Mennana
OKpYXHOCTHU rpynu B I rpynmne paBHsutach 23 cM, Bo II — 24 cm
(p=0,001). Menuana onenku mo mkane Anrap B [ rpynme co-
craBuia 5/6 6amios, 6/7 6amios - Bo II (p<0,001). Meanana
qnurensHocTd MBJI cocraBuna 16 nueit B I rpynme, 2 aHs
- Bo II (p<0,001). Menuana pnmurensHoctu BBJI paBHsnach
15 nueit B [ rpynme, 6 gueit - Bo 11 (p<0,001). Menuana amu-
TEJIbHOCTH KUCJIOPOA03aBUCUMOCTH cocTaBmia 70 nHei B I
rpynne, 21 gens - Bo II (p<0,001). Menuana yposus CPb
coctasuna 7,8 r/a B I rpymme, 4,0 /1 - Bo 11 (p=0,003).

Cmamucmuyeckuti ananu3. Xapakrep pacupeieseHus JaH-
HBIX OIIEHHBAJIN ¢ romoinsio kputepus Llamupo-Yunka. B 3a-
BHUCHMOCTH OT BHJA PAacIpeiesIeHUs] IPHU3HAKa NPHUMEHSIINCH
pa3IHYHBIC AITOPUTMBI CTATHCTHYECKOTO aHAJIH3a.
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Tabruya 1. Knunuyeckas xapakxmepucmura epynn

Hpusnak I rpynna (n=89) II rpynna (n=48) P

[Ton: my»xckoii (%)/xenckuit (%) 51(57,3)/38 (42,47) 25(52,1)/23 (47,69) 0,558
Ponpr: ecrectBennsie (%)/

onepaTiBHbIC (%) 39 (43,8)/50 (56,2) 16 (33,3)/32 (66,7) 0,232
Menunana Beca Ipu pOKJICHUH, T 840,0 1100,0 <0.001
[IQR] [745,0 — 940,0] [990,0 — 1193,0] ’
Menuana pocta Ipu pOKACHUH, CM 34,00 36,00 0.001
[IQR] [31,0 —35,0] [33,5-38,0] ?
Menuana cpoka recTaluy, HeJenu 27,00 28,00 <0.001
[IQR] [26,0 —27,0] [27,0 —29,0] ’
Menuana OKpy>KHOCTH T'OJIOBBI, CM 24,00 26,00 <0.001
[IQR] [23,0 —27,0] [25,0 —28,0] ’
MenuaHa OKpy>KHOCTH I'pyIH, CM 23,00 24,00 0.001
[IQR] [21,0 —24,0] [23,0 —25,0] ?
Menuana OICHKH TI0 IIKayie Amrap, 5[4,0 —6,0]/ 6[5,0—6,5]/ <0.001
6asel [IQR] 6[5,0—7,0] 7(7,0 - 7,5] ’
Menuana gutenasnoctu UBJI, gau 16,00 2,00 <0.001
[IQR] [630 - 2830] [090 - 4a0] ’
Menuana gureasnocta BBJI, nau 15,00 6,00 <0.001
[IQR] [10,0 —21,0] [3,5-9,5] ’
Menuana JINTECILHOCTH 70,00 21,00 <0.001
KHciIopoao3aBucuMocty, aHU [IQR] [56,0 —92,0] [10,0 —34,5] ’

7,30 4,00
Menuana yposust CPB, r/n [IQR] (3.5 18.0] [1.85- 11,95] 0,003

KonnuecTBeHHbIE JaHHBIE MPEACTABIEHbI IIEHTPAIbHBIMH TEH-
JEHIMAMU U paccesHueM: Meauana (Me) n MHTepKBapTUIIbHBIH
pasmax (Q,-Q,) B ciyyae pacmnpenenenus, OTIMYHOTO OT HOP-
MaspHOro. CpaBHEHHE JBYX HE3aBUCHMBIX I'PYII [0 OJHOMY
WJIN HECKOJIBKUM IIpU3HAaKaM, UMCIOIINM XOTH 6])1 B OI[HOﬁ nu3
TPYyMI pachpejeneHie, OTIMYHOE OT HOPMAJBHOTO MM €CIH
BHUJI paclpe/ielleHnil He aHaIU3MpoBajcs, MPOBOIUIOCH ITy-
TeM MPOBEPKH CTATUCTUUECKOW THIOTE3bI O PAaBEHCTBE Cpejl-
HHMX PAaHTOB C TOMOIIBIO KpuTepuss Manna — Yutau (Mann —
Whitney U-test).

JIJ'ISI NPEACTABIICHNS KAUE€CTBECHHBIX IPU3HAKOB HCIIOJIbB30BaJIA
OTHOCHTENIbHbIE TOKa3arenu (noiu, %). Jias oueHku pasnu-
YUH OTHOCUTEJIBHBIX BEJIWYMH HMCIOJB30BAIN aHAIU3 Ta6ﬂl/lu
conpsukeHHOCTH ()2). Ilpm uwactoTax MeHblle 5 MpUMEHsIICS

JIByCTOpPOHHHUIT TouHblil kpurepuit Pumepa p (Fisher ex act
p). Comocrapienue JByX CBS3aHHBIX TPYIIT MO KaueCTBEHHBIM
HpPHU3HAKAM MPOBOJHMIIOCH C TTOMOLIBI0 Kputepus Mak-Hemapa.
C TOMOILBIO BBIUUCICHUS OTHOCHTEeNbHOro pucka (RR) BbI-
SIBJIEHBI NE€TCPMUHAHTBI, OKa3bIBAIOIINE BIIMSAHUE HAa pa3BUTHUE
OpOoHXOJIEerouHoi auciuiasuu. s mocTpoeHHs MPOrHOCTHYe-
CKOM MOZIEJIH MCTIONB30BAJICS METO/ AMCKPUMUHAHTHOTO aHAJIU-
3a. CTatucTH4ecKas 3HaUMMOCTh Pa3INuMid CPeHUX 3HAUSHU
JMCKPUMHMHAHTHOH (yHKIMM B 00eux rpynmax (LeHTPOUJIOB)
ompezensuiach NpH IoMoIH koddduienrta L Yuikca.

Pe3yabTarbl M 06cy:xkaenne. B xone uccienoBanus B Kajie
HOBOPOX/IeHHBIX Ha 14 u 28 nens xu3nu odHapyxeno 28 JIOC,
Cpeau KOTOPBIX BBIACJIECHO TPU Hau60nee 3HAUMMBIX. BBIsSBIICH-
Hbie JIOC npencrasniens! B Tabnuuax 2 u 3.

Tabauya 2. Ioxazamenu gexanvuvix JIOC na 14 oenw sncusnu

= _
= <® = o c\°
g s s g S <
s | E5 | 7| &
HaumenoBanue JIOC g2 Z % E = RR an p
=
& z g & S
> E = p— =
198.39
Terpauexkan C14H30 62,9 22,9 2,746 1,596 — 4,725 0,001
100.12
N-HHTPO30TTUPPOTUANH C4H8N20 71,9 14,6 4,931 2,456 — 9,899 0,001
131.38
Tpuxnopaten C2HCI3 36,0 16,7 2,157 1,081 — 4,304 0,018
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Tabnuya 3. lokazamenu gexanvuvix JIOC na 28 oenv arcusnu

=
= s = © <
e X
g = 2 g < <
2 =S |z |
HaunmenoBanune JIOC g i 2 e E = RR an p
>
z 3 23S & &
b S = p— =
E =i
Terpanexan C14H30 198.39 57,3 16,7 3,438 1,781 - 6,636 0,001
N-HUTPO30IUPPOIUIUH C4H8N20 100.12 62,9 10,4 6,040 2,595 - 14,059 0,001
TpuxsopaTeH C2HCI3 131.38 28,4 29,2 0,974 0,561 — 1,691 0,926

OxuuM u3 Haubojee 3HAYMMBIX COENMHEHMM Kak Ha 14, Tak
1 Ha 28 neHb Ku3HU sABwiIcs Tetpanekad (p<0,001). Ha 14 nenn
B | rpynmne terpanekan BbisiBIeH y 56 (62,9%) nereit, Bo II -
y 11 (22,9%), orcyTcTBOBaNO AaHHOE BemiecTBo B I rpymme y
33 (37,1%) nereit, Bo Il —y 37 (77,1%). OTHOCHTENBHBIA PHCK
(RR) pa3ButHsi GpPOHXOJICTOUHOM IuUCIUIa3ku cocTaBui 2,746 ¢
95% U [1,596-4,725].

Ha 28 nens Terpanekan conepxkainca 'y 51 (57,3%) naunenra
Iuy 8 (16,7%) - Il rpynmsl. OTCyTCTBOBAIO JAHHOE BEIECTBO
y 38 (42,7%) un 40 (83,3%) manuenToB I u Il rpynm, coorBer-
ctBeHHO. OTHOcuTenbHbIN puck (RR) pa3sutus Gponxonerod-
HOW IUCIJIa3uM NPH HAJIUYUM TeTpaJeKaHa B Kaje Ha 28 1eHb
cocrasui 3,438 ¢ 95% JIU [1,781-6,636].

CpaBHUBas HAJIMYKE B Kajle TeTpajekana Mexay 14 u 28 nmuem
CTaTHCTUYECKN 3HAYMMBIX U3MEHEHHH B CTPYKTypE HE BBISBIEHO
uu B I, vy Bo Il rpynmax (p=0,063 u p=0,250, cOOTBETCTBEHHO).

I'pynmel  cTaTMCTHYECKH — 3HAYMMO  PA3lUYalOTCs  Ha
14 u 28 neHb MO HAJIMYMIO TAKOTO COEAMHEHHs B Kaje
kak  N-autpozomupponuaud (p<0,001). Ha 14 nensn
N-HuTpo3onupponuauH ooHapyxeH y 64 (71,9%) nauuenrtos I
n 7 (14,6%) 1l rpynmel. JlaHHOE BEIIECTBO OTCYTCTBOBAJO y 25
(28,1%) u 41 (85,4%) mauuentos I u Il rpymm, cooTBeTCTBEHHO.
OtHocurenbHblii puck (RR) pasBurus Oponxosneroynoit auc-
IUIa3UK TIPH HAJTMYUU N-HUTPO3OMHPPONUANH B KaJle COCTaBUII
4,931 ¢ 95% 211 [2,456-9,899].

Ha 28 nens B I rpynne nanmune N-HUTpO30MUPPOIUANHA
onpenensuocs y 56 (62,9%) nauuenrtos, Bo Il —y 5 (10,4%).
OtcyTcTBOBaNO AaHHOE BeecTBo B I rpynme y 33 (37,1%), Bo
II - y 43 (89,6%). OtHocutenbubIid puck (RR) passurus GpoHxo-
JIETOYHON JMCIIIA3UHU NPU HATHYUU N-HUTPO30NUPPOIHINHA B
Kaje Ha 28 nenb coctaBuia 6,040 ¢ 95% U [2,595-14,059].

IIpu cpaBHeHum naHHoro BemiecTBa Mexnay 14 u 28 nHem
BBISIBIEHO CTaTHCTHYECKU 3HAYMMOE YMEHbIIEHHE B CTPYyK-
Type Hanuuus B Kaje N-HUTpo3onuppoiauauHa B | rpynne
(p=0,008), Bo II rpymme KOIMYECTBO CIy4aeB BBIABICHUS
N-HUTPO30MUPPONUINHA CTATUCTUYECKH 3HAYMMO HE M3MEHH-
nock (p=0,500).

ITo conepkaHuIO TPUXIOPITEHA BBISBICHBI CTATUCTUYECKH
3HauuMble pazanuug Ha 14 news (p=0,018). B I rpynme tpu-
XJIOPATEH B KaJie HEJOHOIIEHHbIX AeTei BbisiieH B 32 (36,0%)
ciyyqasx, Bo II — B 8 (16,7%). OTcyTcTBOBaNO yKa3aHHOE JIETy-
yee coeauHenue y 57 (64,0%) nauuentos I u 40 (83,3%) - 11
rpynmnsl. OtHocuTenbHbld puck (RR) pasBurtus Gponxonerou-
HOH JMCTIa3uy MpU HAJTMYUK TPUXJIOPITEHA B Kane Ha 14 1eHb
coctaBui 2,157 ¢ 95% JIU [1,081-4,304].

OHaKo, TPyMNIbI HE UMEIOT CTaTHCTHYECKU 3HAYMMBIX Pa3iiu-
Yl TI0 HAIWYMIO TAaHHOTO coenuHeHus Ha 28 nens (p=0,926).
Tpuxnopsten conepxkurcst y 25 (28,4%) maumento I u 14
(29,2%) 1I rpynmel. JlaHHOE BEIECTBO OTCYTCTBOBAIO y 63
(71,6%) n 34 (70,8%) maruenTos I u Il rpynm, cooTBETCTBEHHO.
Otnocurensubiii puck (RR) pasButust OpOHXOIETOYHOM AMC-
IUIA31HU TIPU HaJTMYUM TPUXJIOPITEHA B Kajie Ha 28 IeHb cocTa-
Bun 0,974 ¢ 95% J11 [0,561-1,691].

CTaTHCTHYECKHM 3HAYMMbIX M3MEHEHHH B CTPYKType Ha-
MY B Kaje TPUXJIOPITEHA NPH CPABHEHUH JAHHBIX MEXKy
14 n 28 nuem xwu3Hu B I rpynne He BoIsABICHO (p=0,265), B
KOHTPOJILHOW TIpyMIe KOJMYECTBO CIy4aeB BBISBIEHUS CTa-
TUCTUYECKU 3HaYUMMO cHu3uioch (p=0,031). B cBs3u ¢ Tem,
YTO JAHHOE COEJIMHEHHUE, XOTS U UMEET CTaTUCTUUYECKYIO 3Ha-
YUMOCTh Ha 14 JeHb )KU3HHU, OHO HaOI0AaI0Ch Beero B 36%
CllyyaeB, CJIEIOBATEIbHO AalbHEHIIUN aHalu3 10 HEMY He
MPOBOAMIICS.

Pesynbrarsl nccnenoBaHus 00pabOTaHbl METOAOM IHUCKPUMHU-
HAHTHOTO aHalW3a, B Pe3ylbTaTe 4ero IMoiydyeHa cIlemyromias
mozesb (1):

Y =1,990*X1 + 0,709*X2- 1,337, (1)

rae Y — IMCKpUMHHAHTHAs (QyHKIHMS, XapaKTepu3yroas Be-
posatHOCTb Hanuuus BJI/l, X — nerepMuHaHThI.

JleTepMuHaHTHI IPECTABICHBI B Ta0IHLE 4.

KoHcTraHnTa AMCKPUMHUHALINY, Pa3JesIoias UCCIeLyeMbIX Ha
JIBE TPYIIIBI, ONPE/eNsulach KaK 3Ha4eHue QyHKIUHU, PaBHOY/a-
JIEHHOE OT LIEHTPOMJIOB, KOTOPBIE COCTABUIIN B TPYIIIIE C OTCYT-
cteueM bJI/1 -0,928, a npu nanuuuu bJ1J] 0,501. CooTBeTcTBEH-
HO, KOHCTaHTa JUCKpUMHMHAIMU paBHa -0,363.

Tabnuya 4. [{emepmunanmel, onpedensiowjue passumue OPOHX01e204HOl OUCHIA3UU

Ne n/n JleTepMUHAHTBI X Koy puunentsl kaHoHHYecKO# GyHKIMH

1 N-HHUTpO30MUPPONUANH Ha 14 neHb X1 1,990

2 Terpanexan Ha 28 neHb X2 0,709

3 Koncranra -1,337

Tabruya 5. Kpumepuii ons ghynkyuii A Yunxca
A Yuakca
. " Crenennb
Kpurepuii 1ias ¢pyHxumii A Yuikea %2 CBOGOLI p

Bponxonerounas aucrnnasus 0,680 51,768 2 <0,001
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[Ipn cpaBHeHUM CcpeOHMX 3HAUYCHUH AUCKPUMHUHAHTHOM
(GyHKIUM B 00€HX IPyIIax ¢ HOMOLIbI0 Koddduimenrta A Yiix-
ca yCTaHOBJIEHBI CTATUCTUYECKHU 3HaUMMble pasinyus (p<0,001)
(tabmuua S). [IpuHAAIEKHOCTD MALMEHTOB K IPYIIIE BBICOKO-
ro WJIM HU3KOro pucka pa3sutus bJI/] onpenensnacs ucxons u3
paccuUTaHHBIX 3HAYEHUH IPOrHOCTUYECKONH TUCKPUMHUHAHTHON
¢yukuun (1): mpu 3nauennn ¢ynkiun Oonee -0,363 marueHT
OTHOCHJICA K IpyIIIE BBICOKOTo pucka pa3sutust bJIJI, npu 3na-
yeHnu GyHkumu Menee -0,363 — K rpyIne HU3KOro puckKa.

B npoBenaeHHOM HCCleIOBaHUM CITYy4Yail-KOHTPOJIb Mbl OOHA-
pyxuiu, uto BeisBieHHbIe JIOC B Kajie HEJOHOLIEHHBIX JIeTel
OTJIMYAIOTCSI MEXJY OCHOBHOW M KOHTPOJIBHOM IpymIiaMH Ha
14 n 28 nenb xu3HU. B Hacrosee BpeMs CylIecTBYeT TOJIbKO
OJTHO HCCIIeI0BaHue, B KoTOpoM (ekanbhbie JIOC oreHUBaINCh
KaK MOTCHIMAIbHBIH OHOMapKep y HEIOHOLICHHBIX JAeTed ¢
puckoMm passutusa BJIJI. B nannom uccnenosanuu JIOC ompe-
JIeJISUIN B KaJle, UCIOJIb3Ys MOPTAaTUBHBIN annapar eNose Ha 7,
14, 21 u 28 neHb KU3HHU, OJTHOBPEMEHHO OLICHHBass MUKPOOHO-
Ty KUIIeYHUKA [24]. Pe3yabraThl 3TOro Uccie10BaHKs OKa3aJIn
3HaYMMYI0 pazuuny B npodusix JJOC mexiy uccieayeMbpiMu
rpynnaMu. CrenoBaresibHO, OHO HPOJEMOHCTPUPOBATIO, YTO
KaJl SIBJISIETCSl BOBMOYKHBIM Ouomarepuasiom Juist ananusza JIOC
npu BJI/I, npennonaras, 4To 0Ch KUIIEYHUK-JICTKUE yYaCTBYET
B nartoreHese. CielyeT OTMETUTh, YTO C ITOMOLIBIO ammnapara
eNose He NpeacTaBiIseTcs BO3MOXHBIM uaeHTudukanus JIOC.

Hame uccrenoBanue yHUKaNbHO, TaK KaKk aHAJIM3 MIPOBEICH
¢ nomoupio ['X/MC, B pesyinbrare 4ero MACHTH(GUIUPOBAHBI
JIOC B kane. OqHAaKO UMEIOTCS U HEIOCTATKU: B UCCIIECIOBaHUU
Mbl He cMorin cpaBHUTh JIOC B kane ¢ JIOC BblabIXaeMOro
BO31yxa. Pe3ynbraTel HaCTOALIEIO MCCIICAOBAHUS Npearoiara-
IOT, YTO y HEJJOHOLIEHHBIX JeTeH, y KoTopbIX pa3BuBaercs bJl/],
npoduar JIOC MoryT uMeTh MOTCHIIHA B Ka4eCTBE PAHHETO
JMarHocTudeckoro 6uomapkepa passutus bJIJ[. Pannee mpo-
ruo3upoanue BJIJ] HeoOXomuMo Uit HHUIMKUPOBaHUS IPOdH-
JIAKTUYECKUX CTPaTeruil B BHIOPAHHOW HOMYJSLMU HOBOPOX-
JICHHBIX U N30eKaHus NOTEHIHAJIbHO OIIACHOIO JICUCHUS Y TeX,
KTO HE NO/BEPXkKEH pucky pa3zsutus bJI/I.

BeiBoabl. AHanu3upys MOJNy4YCHHbIC JaHHBIC CIEIyeT 3a-
KJIIOYUTh, YTO BBISIBICHHbIC (peKalbHbIC COCAMHEHUS TeTpa-
JnekaH U N-HUTPO3OMUPPOJMIUH B Kaje Ha 14 u 28 neHb
JKU3HU Y HEJOHOILEHHBIX JIeTeH, pOKICHHBIX C BECOM MEHee
1500 rpamm, 1o Bceit BEpOSTHOCTH, yUacTBYIOT B CHCTEMHBIX
BOCHAJIMTENIbHBIX Nporeccax pazsutus bJI/l, cnenoBarenbHo,
OHM ABJIAIOTCA NpeauKTopamu ee pa3sutus. Ananus JIOC no-
Ka3aJj JOCTaTOUYHYIO CIIOCOOHOCTh MPOTHO3UPOBATh Pa3BUTHE
BJI/1, onHako aJist MOATBEPKACHUS JAHHOTO BBIBOJA HEOOXO-
JIIMO IIPOJIOJDKUTH UCCIIEI0OBaHMs Ha 00JIee MHOTOYHCICHHOM
KOropTe HOBOPOXJAEHHBIX. OnHOoBpeMeHHbIH aHanu3 JIOC B
KaJie U BBIJBIXaEMOM BO3JlyXe MOXKET 00€CIeUUTh LEJI0CTHOE
npencrasieHue o norenuuane JJIOC B kayecTBe paHHEro aua-
rHoctuyeckoro omomapkepa bBJI/I.

JUTEPATYPA

1. Luca Bonadies, Patrizia Zaramella, Andrea Porzionato, Gior-
gio Perilongo, Maurizio Muraca, Eugenio Baraldi. Present and
Future of Bronchopulmonary Dysplasia. Journal of Clinical
Medicine. 2020 May; 9(5):1539.

2. Mitali Sahni, Vineet Bhandari. Recent advances in under-
standing and management of bronchopulmonary dysplasia.
F1000Research 2020, 9 (Faculty Rev):703

3. Eduardo Villamor-Martinez, MSc, MA, Maria Alvarez-Fuente,
MD, PhD, [...], and Eduardo Villamor, MD, PhD. Association of

© GMN

Chorioamnionitis With Bronchopulmonary Dysplasia Among
Preterm Infants. A Systematic Review, Meta-analysis, and
Metaregression. JAMA Network Open. 2019;2(11):e1914611.
4. Ahmed El-Saie and Binoy Shivanna Novel Strategies to Re-
duce Pulmonary Hypertension in Infants With Bronchopulmo-
nary Dysplasia. Front. Pediatr. 2020; 8:201.

5. CeppikoBa M.M., Mopenko M.A. IlatoreHeruueckue
aCIeKThl Pa3BUTHs OPOHXOJETOYHOW AucIUIa3uu. AcTaHa
MeIULMHAIBIK )KypHabl. 2018;3:61 — 72.

6. Anais Godeluck, Patrick Gérardin, Duksha Ramful. Mortality
and severe morbidity of very preterm infants: comparison of two
French cohort studies. BMC Pediatrics. 2019; 19:360

7. Rajamma Mathew. Signaling Pathways Involved in the De-
velopment of Bronchopulmonary Dysplasia and Pulmonary Hy-
pertension. Children. 2020;7(8):100.

8. Bernard Thébaud, Kara N. Goss, Alan H. Jobe. Bronchopul-
monary dysplasia. Nat Rev Dis Primers. 2019 Nov 14; 5(1):78.
9. Sharon A. McGrath-Morrow, Joseph M. Collaco. Therapeutic
Advances in Respiratory Disease. 2019, Vol. 13: 1-15

10. Wannasiri Lapcharoensap, Mihoko V. Bennett, [...], and
Dmitry Dukhovny. Hospitalization costs associated with bron-
chopulmonary dysplasia in the first year of life. Journal of Peri-
natology. 2020; 40:130-137

11. Nidhy Varghese, MD and Danielle Rios, MD, MS. Pulmo-
nary Hypertension Associated with Bronchopulmonary Dyspla-
sia: A Review. Pediatric Allergy, Immunology and Pulmonol-
ogy. 2019, 12; 32(4):140-148.

12. Meredith E. Mowitz, Rajeev Ayyagari, Sujata P. Sarda.
Health Care Burden of Bronchopulmonary Dysplasia Among
Extremely Preterm Infants. Frontiers in Pediatrics. 2019; 7:510.
13. Dandan Chen, Jing Chen, and Xiaoli Zhu. Respiratory Mor-
bidity and Lung Function Analysis During the First 36 Months
of Life in Infants With Bronchopulmonary Dysplasia (BPD).
Frontiers in Pediatrics. 2019; 7:540.

14. Cho-Ming Chao, Saverio Bellusci. Targeting Bronchopulmo-
nary Dysplasia-Associated Pulmonary Hypertension (BPD-PH):
Potential Role of the FGF Signaling Pathway in the Development
of the Pulmonary Vascular System. Cells. 2020,8;9(8):1875.

15. Buijck M, Berkhout DJ, de Groot EF, Benninga MA, van der
Schee MP, Kneepkens CM, et al. Sniffing Out Paediatric Gas-
trointestinal Diseases: The Potential of Volatile Organic Com-
pounds as Biomarkers for Disease. J Pediatr Gastroenterol Nutr.
2016;63(6):585-91.

16. Wojciech Filipiak, Pawel Mochalski, Jakob Troppmair. A Compen-
dium of Volatile Organic Compounds (VOCs) Released By Human
Cell Lines. Current Medicinal Chemistry, 2016, 23,2112-2131.

17. Daniel K Chan, Cadman L Leggett, and Kenneth K Wang.
Diagnosing gastrointestinal illnesses using fecal headspace vol-
atile organic compounds. World J Gastroenterol. 2016 January
28; 22(4): 1639-1649

18. Valentin-Mihai Dospinescu, and James A. Covington. Sniffing
Out Urinary Tract Infection—Diagnosis Based on Volatile Organic
Compounds and Smell Profile. Biosensors 2020, 10(8), 83.

19. Jae-Woo Kwon, Hee-Won Park, Seung-Joon Lee. Exposure
to volatile organic compounds and airway inflammation. Envi-
20. Budden KF, Gellatly SL, Wood DL, Cooper MA, Morrison M,
Hugenholtz P, et al. Emerging pathogenic links between microbiota
and the gut-lung axis. Nat Rev Microbiol. 2017;15(1):55-63.

21. Schroeder BO, Backhed F. Signals from the gut micro-
biota to distant organs in physiology and disease. Nat Med.
2016;22(10):1079-89.

22. I-Ling Chen and Hsiu-Lin Chen. Lung function in adults

83



born prematurely with bronchopulmonary dysplasia. Transla-
tional Pediatrics. 2020;9(3):210-212

23. Erica Mandell, Erik B. Hysinger, Sharon A. McGrath-Morrow.
Am J Respir Crit Care Med. 2020 Jun 1; 201(11): 1327-1329.

24. Daniel J C Berkhout, Hendrik J Niemarkt, Marc A Bennin-
ga, Andries E Budding, Anton H van Kaam. Development of
severe bronchopulmonary dysplasia is associated with altera-
tions in fecal volatile organic compounds. Pediatr Res 2018 02
22;83(2):412-419.

SUMMARY

ROLE OF FECAL VOLATILE ORGANIC COM-
POUNDS IN THE DIAGNOSIS OF BRONCHOPUL-
MONARY DYSPLASIA

Syzdykova M., Morenko M., Gatauova M., Temirkhnova R.,
Shnaider K.

NAO “Medical University Astana”, Nur-Sultan, Kazakhstan

The aim of the study was to analyze fecal volatile organic
compounds in premature babies born with a weight of less than
1,500 grams in order to identify predictors of BPD.

The study presents the results of the study in parallel groups,
which are represented by premature babies born with a weight
of less than 1500 grams.

In the course of scientific work, 137 children were exam-
ined, from which stool samples were taken on the 14th and
28th days of life to detect VOCs using gas chromatography
with mass spectrometry (GC/MS). The Torion T-9 GC / MS
was used to separate and identify the VOCs present in the
feces of the subjects. After sampling, these children were fur-
ther divided into two groups: group I (main) - children who
realized BPD (n=89) and group II (control) - children who
did not realize BPD (n=48).

During the study, 28 VOCs were found in the feces of the
subjects on the 14th and 28th days of life, among which the
three most significant were identified, among them tetradec-
ane, N-nitrosopyrrolidine, and trichloretene.

Keywords: bronchopulmonary dysplasia, premature babies,
volatile organic compounds.

PE3IOME

POJIb ®EKAJIBHBIX JIETYYUX OPTAHUYECKHX
COEJUHEHHMI B TMATHOCTHKE BPOHXOJIEIOY-
HOM JUCIJIAZUA

Cobi3abikoBa M.M., Mopenko M.A., I'atayoBa M.P.,
Temupxanona P.b., llInaiinep K.B.

HAO «Meouyunckuii ynusepcumem Acmanay, Hyp-Cynman,
Kasaxcman

Llenpio MccaenoBaHus SIBUIICS aHANU3 (DEKaJbHBIX JIETYYHX
OpraHUYeCKUX COCTUHEHHUN Y HEJOHOUICHHBIX ACTEH, POXKJICH-
HBIX ¢ Maccod MeHee 1500 rpamm, /17151 BBISIBIICHUS TPEIUKTOPOB
pa3BUTHsT OPOHXOJICTOYHOM AUCIUIA3UH.

Hccnenosans! 137 nereit, porkaeHHbIX ¢ Maccoi MeHee 1500
rpamm, y KOTOpbIX Ha 14 u 28 neHb )nu3HH 3a0paHbl 00pa3iibl Kaja
JUISL BBIIBJIGHUS JIeTy4ux opranuuyeckux coenunenuit (JIOC) c
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TIOMOIIBI0 TA30BOi XpoMmarorpapuu ¢ Macc-CIeKTPOMETPHUCH.
Paznenenne u naentudukammio JJIOC, npucyTCTBYIOLIMX B Kajie
HCCIIeyeMbIX, OCYIIECTBISUIM nocpenctsoM mnpubopa Torion
T-9 GC/MS. Iocine orbopa mpo0, 1eTH pasziesieHbl Ha ABE IPYII-
nbl: | rpynna (ocHoBHas) — et (n=89) ¢ IMarHOCTUPOBAaHHOU
Oponxonerounoit nucmasueit (bJI/); II rpynmna (koHTpoabHAS)
— netu (n=48) 6e3 BJI/I.
B xozne vccnenosanus B kajie geTeii Ha 14 u 28 1eHb xu3Hu 00Ha-
pyxeno 28 JIOC, cpenyt KOTOPBIX BBIZCICHO TPH Hanbosiee 3HaYH-
MBIX - TeTpajieKaH, N-HUTPO30IUPPOIHANH U TPUXJIOPITEH.
Pe3ynbrarhl HAaCTOSIILIETO MCCIIEIOBAHMS MIPEIIONATraloT, YTo y
HenoHomeHHbix aereit ¢ bBJIJ] npodwmm JIOC MoryT pacemarpu-
BaTbCsl B KAUECTBE PAHHErO JMAarHOCTUYECKOro OHoMapkepa pas-
sutrs BJIJI. Pannee mpornosupoBanue BJIJ[ HeoOxommmo s
MHULMUPOBAHMS TPO(UIAKTHYECKHUX CTPATErnii B BRIOPAHHOM HO-
YIS HOBOPOXXICHHBIX U I/IS6C)K3HI/I$[ MOTCHIIMAJIBHO OIIACHOI'O
JICYCHUs y IeTeld, He MOIBEPKEHHBIX pUCKY pa3Butus BJI.
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Dental plaque is an umbrella term for tooth deposits and
calculus. The dental plaque is a structurally and functionally
organized biofilm, attached to the hard surface of the tooth. It
is composed of polymers of bacterial origin and coated with a
matrix [12]. The term «dental calculus» is used to mean dense
(hard) mineralized deposits which form on teeth, exposed to an
environment supersaturated with minerals and least cleaned.
Many authors have proposed classifications of various types of
dental deposits. MI Groshikov [4] in his classification distin-
guishes the soft plaque (white plaque, smoker’s plaque, green
plaque) and hard deposits such as calculus. The classification
of GN Pakhomov (1982) [4] seems more complete as it covers
non-mineralized dental deposits (pellicle, dental plaque, white
matter (soft dental plaque), food debris) and mineralized dental
deposits (supragingival calculus, subgingival calculus). How-
ever, we feel it not entirely appropriate to classify food residues
as dental deposits, rather they should be viewed as a favorable
environment for growth and maturation of dental deposits. All
dental deposits have various degrees of fusion with the surface
on which they were formed, while in food residues real fusion is
not observed, only in certain species food may have a short-term
adhesion to the surface due to their viscosity, but over time their
adhesion decreases rapidly. SB Ulitovsky (1999) suggested an
extended classification of deposits on teeth [4]:

Dental deposits are classified by:

1. degree of density;

II. degree of mineralization;

III. localization;

1V. severity;

V. place of deposition;

VI. growth stage.

1. By the degree of density they differentiate soft, mixed, semi-
hard (those that are compacted), hard deposits;

II. By the degree of mineralization:

1.plaque (0-stage of generation);

2. non-mineralized (1st - mild phase of spread and accumulation);
3. mineralizing (2nd - transitional phase with compaction under
way);

4. mineralized (3rd - final phase of dental calculus formation).
II1. By the localization:

1.supragingival:

- by density (soft, hard, mixed);

- by distribution (towards the periodontal sulcus, incisal edge,
deep into the fissures, stable);

2. mixed;

3. subgingival;

- by density (solid);

- by height (in the cervical region, the upper third of the root, to
the middle of the root length, to the apex of the root);

- by localization (one root surface, two, three, root bifurcation
area, total).

IV. By the severity:

1.tooth plaque;

2. soft plaque;

3. soft plaque with minor subgingival calculus;

4. pronounced supragingival calculus without destruction of the
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periodontal sulcus;

5. insignificant supragingival calculus with destruction of the
periodontal sulcus;

6. pronounced supragingival calculus with destruction of the
periodontal sulcus;

7. pronounced subgingival calculus growing along the root.

V. By the place of deposition:

1. on teeth;

. on seals;

. ON Crowns;

. on fixed dentures;

. on removable dentures;

. on tartar

VI. By the growth stages

1. growth of dental plaque outside;

2. growth inward;

3. mixed growth;

4. stable growth (in some cases can be considered as a transi-
tional phase).

Doc. MUDr. Ivo Drizhal, CSc. (2001) proposed a simplified
classification of dental deposits [4]: supragingival plaque (coro-
nal and marginal), subgingival plaque, fissure plaque.

The dental plaque is differentiated into two categories by P.
Godoroja and O. Dulghieru (2004) [8], namely: supra- and sub-gin-
gival. Supra-gingival plaque at and above the dento-gingival junc-
tion is most commonly found at: gingival third of the crown of
the tooth, inter-proximal areas, pits and fissures and also on other
such surface with irregularities. Sub-gingival plaque below the
dento-gingival junction is usually divided into: tooth adherent zone,
epithelial adherent zone, non adherent zone [8].

In the international classifier of diseases (ICD-10), chapter XI
Diseases of digestive organs (K00-K93): class Diseases of oral
cavity, salivary glands and jaws (K00-K14), deposits (growth)
on teeth (K03.60) are presented as: concrete, black, green, white,
orange, tobacco ones [11].

Having examined the relevant literature, we failed to find a
full and comprehensive classification of stained plaque, which
may be of much use for clinicians, since this type of plaque oc-
curs in both children and adults [5,9,10,14,17,18,22,23,25].

Thus, the aim of our study was to present a more complete
systematization of stained plaques.

Materials and methods. The results of a survey of 154 chil-
dren aged 6 to 15 years, who sought dental care in the pediatric
clinic No. 1 of the Darnitsky district of Kyiv, Ukraine [15] and
408 children aged 6 to 17 years, who are students at the gymna-
sium No. 295 of the Darnitsky district of Kyiv, Ukraine [10] are
presented in Table 1.

The children’s health data were obtained from the primary
medical records Ne 112/0 «History of child development» (Order
of the Ministry of Health of Ukraine Ne 527 dated 28.07.2014 ,
with amendments Ne 587 dated 28.02.2020).

Based on a literature review and two own studies [10,15], a
systematization of stained plaque, which takes into account the
color of plaque, its localization, the degree of cariogenicity and
classes of associated diseases (according to the international
classification of diseases of 10th revision - ICD 10) is proposed.
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Table 1. The prevalence of stained plaque in the examined children, intensity
of dental caries and cavities depending on the color of stained plaque

. Number of children | DMF+df- | DMF+df-in- | ¢ Mumber of chil-) The number of chil-
Color of stained . . . ... dren from the total dren from the total
with stained dental index, teeth dex, cavities . . .
plaque laque. n (Mm) (M £ m) number with stained | number of examined
plaque, dental plaque, % children, %
The results of our own research, involving 154 children aged 6 to 15 years [15]
Orange 13 8,85+2,19 9,62+2,93 40,62 8,44
Green 7 4,57+1,81 4,86+2,34 21,88 4,55
Black 7 1,0+1,29 1,29+1,89 21,88 4,55
Brown 5 0,6+0,89 0,6+0,89 15,62 3,25
Total/Average 32 5,57+3,94 6,35+4,69 100 20,79
The results of our own research, involving 408 schoolchildren aged 6 to 17 years [10]

Orange/Yellow 19 6,7 - 59,38 4,66
Black 12 3,0 - 37,5 2,94
Brown 1 11,0 - 3,12 0,25
Total/Average 32 5,18 - 100 7,85

Results and discussion. Given the prevalence of stained
plaque, we propose to systemize it by a number of indicators.

I. Stained plaque can be classified by COLOR:

1. Black stain. Black stain, along with dental caries, is an-
other challenge in pediatric dentistry [17, 25]. Its prevalence rate
in children varies from 2.4 to 18% [2,6,7,13,14,25], while the
studies in adults are few [23].

In the European part of the continent of Eurasia, the preva-
lence of black stain is 7.54% in children of 4-11 years (n=1100)
in Valencia (Spain), 6.3% in children of 6-12 years (n=1086) in
Potentsa (Italy) [25], 3.1% in 6-year-old children (n=3272) in
Oviedo (Spain) [13], 2.4% in children of 3-5.5 years (n=950) in
Thessaloniki (Greece) [3].

In our studies black plaque was diagnosed in 2.94 [10] to 4.55%
[15] of children aged 6 to 17 years (n=562) in Kyiv, Ukraine.

In the Asian part of Eurasia the prevalence of black stain is
16% in children of 10-12 years (middle age 11,7+1,1 years)
(n=1748) [25], 18% in children of 6-12 years (middle age
9.4+1.9 years) (n=1472) in Udaipur (India) [1], 9.9% in children
(middle age 4.55 years) (n=1937) in Shanghai (China) [6].

In South America the prevalence of black stain is 3.5% in chil-
dren of 5 years (n=1120) [7] and 14.8% in children of 6-12 years
(n=263) [25] in Pelotas (Brazil), 4.16% in children of 3-10 years
(n=433) in Rosario (Argentina) [25].

The black stain is tightly adhered to the enamel surface and
cannot be removed with a probe (Fig. 1).

Fig. 1. Child, 7 years old. Black stain
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2. Brown stain. In our studies, brown plaque was diagnosed
in 0.25 [10] to 3.25% [15] of children aged 6 to 17 years (n=562)
Kyiv, Ukraine.

Dark brown plaque resembles the plaque of smokers [24].

Brown plaque occurs as a result of exposure to exogenous
factors: food and beverages (tea, coffee, wine, cat (leaves of
Catha edulis, Arabic tea, etc.), tobacco products, metals, iodine,
rinsing with solutions of chlorhexidine, cetylpyridine chloride,
toothpastes with fluoride [21], tin fluoride, doxycycline [19].

Intensive staining of dark brown dental plaque appears, ap-
parently, for the same reason as pigmentation in periodontal
disease: hemosiderin and other products of erythrocyte death,
which appear in saliva due to diffuse bleeding of the gums, paint
the plaque dark [24].

Dark brown plaque occurs primarily in children without peri-
odontal inflammation [24].

Dark brown plaque is firmly attached to the necks of the teeth [24].

Brown stain is poorly removed with a probe (Fig. 2).

Fig. 2. Child, 7 years old. Brown stain

3. Green stain. In our studies, green plaque was diagnosed in
4.55% [15] of children aged 6 to 15 years (n=154) in Kyiv, Ukraine.

Green plaque is most common in children with poor oral hy-
giene [21]; it may follow the destruction of blood pigments after
gingival bleeding or can be caused by chromogenic bacteria,
chemical compounds of copper, nickel [15,21].
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It is known that green plaque is tightly connected to the enam-
el of the tooth, it is very hard to remove by a toothbrush and it is
sufficiently difficult to remove by instruments [15].

The green plaque is observed to frequently combine with oth-
er types of plaque. In general, the green colour has most often
shades of marsh color (Fig. 3). Perhaps, it should be additionally
divided according to the intensity of staining: a) intense; b) of
low intensity.

Fig. 3. Child, 7 years old. Green plaque.

4. Orange stain. In our studies, orange plaque was diagnosed
in4.66 [10] to 8.44% [15] of children aged 6 to 17 years (n=154)
Kyiv, Ukraine.

The orange plaque is associated with the influence of chromo-
genic bacteria, metals and doxycycline [19].

Yellow-gold stains on the surface of teeth can form with tin
fluoride (SnF2). It is believed that the low pH of SnF2 causes
denaturation of the pellicle protein under the influence of sulf-
hydryl groups, which subsequently form tin sulfide, giving the
corresponding shade [14].

This type of the dental plaque is characterized by an orange
color of varying intensity, which is poorly stained by dyes. The
soft texture of the orange plaque makes it easy to remove with
a probe (Fig. 4).

Fig. 4. Child, 6 years old. Orange plaque

5. Blue stain. When examining a 4-year-old child with West
syndrome (a special form of epilepsy in infants in the first year
of life), blue plaque was found. After histopathological exami-
nation of the material, Pseudomonas aeruginosa was isolated.
Blue-pigment-producing bacteria are commonly shed in chronic
lung infections [5].
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II. COMBINING OF PLAQUES:
1. One color plaque — the plaque is colored in the same color

(Fig. 5).

Fig. 5. Child, 7 years old. Black stain on the teeth of the up-
per jaw

2. Combined dental plaque. Occasionally, children were
noted to have several types of stained plaque [14], such as or-
ange and brown, and soft white (Fig. 6).

Fig. 6. Child, 8 years old. Combined plaque, several types
of stained plaque present, such as orange and brown, and soft
white

II1. BY THE DEGREE OF SUSCEPTIBILITY TO CARIES:

The assessment of dental plaque cariogenicity was carried
out according to the procedure proposed by J.L. Hardwick, E.B.
Manly (1952); the acid activity was determined with the use of
the colorimetric method of indicator’s color changing from yel-
low to pale orange (0-30%); from pale orange to red (40-60%);
from red to dark red (70-100%); methylene red was used as a
color indicator for dental plaque. One percent of glucose solu-
tion was applied for several minutes on the tooth enamel; 0.1%
aqueous solution of methylene red was applied on the surface of
lower incisors. The results of staining were interpreted in the fol-
lowing way: the indicator was positive if the color of the stained
plaque changed to red; the indicator was negative if the color
did not change.

1. High degree of cariogenicity.

When stained with the methylene red, 100% of the orange
plaque samples showed a change in color, and therefore, this
type of plaque has a high degree of cariogenicity.
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After the removal of plaque in 22 of 32 pediatric patients with
orange plaque (68.75%) on the enamel surface there were detected
the demineralization zones in the form of matte chalky areas or cari-
ous cavities within the boundaries of the mantle dentin (Fig. 7).

According to the researchers of the orange plaque, this is due
not only to impaired self-cleaning and unsatisfactory oral hy-
giene, but also to changes in the properties of enamel, a decrease
in its structural and functional resistance, which enhances the
processes of enamel demineralization [15].

Fig. 7. Child, 6 years old. Orange plaque. On the enamel
surface, the demineralization zones in the form of matte chalky
areas and carious cavities within the boundaries of the mantle
dentin are detected

2. Low degree of cariogenicity

When stained with methylene red the black and brown dental
plaque did not show the change in the indicator color, therefore,
these types of plaque can be considered as having a low degree
of susceptibility to caries.

When staining the green plaque with methylene red, no
change in the indicator color was observed, only the green color
of the plaque increased, which can also be considered as having
a low degree of cariogenicity.

After removing the black and brown plaque, the surface of the
tooth enamel underneath was shiny, without damage or traces
of demineralization. After professional cleaning of the teeth of
patients with black plaque, the plaque was observed to re-form
after two months [25].

IV. BY LOCALIZATION.

For black stain, localization in the area of the necks of all
groups of teeth is characteristic, and sometimes black stain cov-
ers the entire surface of the tooth (Fig. 8). It can be deposited in
the form of stripes on the tooth along the edge of the gums or
spots on the vestibular and lingual surfaces.

Fig. 8. Child, 7 years old. Black stain on the teeth of the lower jaw
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Brown plaque generally forms on existing soft plaque, such as
between teeth, closer to the marginal edge of the gum, in depres-
sions and fissures [21].

Dark brown plaque is found mainly on the front teeth of chil-
dren and is located in a narrow strip along the gingival margin
[24].

Brown plaque was detected in natural cavities of teeth, on lin-
gual surfaces in the form of a thin colored layer and was poorly
removed with a probe (Fig. 3).

For green colored plaque it is typical to localize only on the
labial and buccal surface of the milk and permanent teeth in the
form of a border or furrows in the gum edge (mainly in children).
Deposits on the teeth of the upper jaw are noted more often, then
those on the teeth of the lower jaw. Under a microscope, the
enamel of such teeth is covered in numerous thin holes, densely
populated with bacteria [1].

Green plaque was noted to form on the vestibular surfaces of
the anterior group of teeth (see Fig. 4).

Orange plaque is more often localized in the cervical region
of the molars; can also be observed on the incisors of the upper
and lower jaw (Fig. 9).

Fig. 9. Child, 6 years old. Orange stain

To sum up the above, stained plaque was mainly localized:
1. On permanent teeth.

2. On milk teeth.

On types of teeth:

1. On the incisors.

2. On the canines.

3. On the premolars.

4. On the molars.

5. Combined localization.

On tooth surfaces:

1. On the chewing surface of the tooth.

2. On the cervical surface of the tooth.

3. On the lingual surface of the tooth.

4. On the vestibular surface of the tooth.

5. On the oral surface of the tooth.

6. Non-systemic raid.

Colored dental plaque, according to the degree of distribution,

could occupy:

1. Up to 1/3 of the tooth crown.

2. Up to 2/3 of the tooth crown.

3. More than 2/3 of the tooth crown.

Also, stained plaque varied in time of occurrence:
1. Permanent.

2. Appearing periodically.
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Table 2. The incidence of stained dental plaque in the main classes of diseases [15]

Color of stained plaque % of
5 2 Orange Black Green Brown _§ number
5 5 Title number number of number of number of | F of chil-
= of children, n=32 | children, n=19 | children, n=7 | children, n=6 | S dren,
abs. % abs. % abs. % abs. % n=64
A . . .
I Certa}g 1nff:ct10us and ) ) 6 31.58 ) ) ) i 6 9,38
B parasitic diseases
Diseases of the blood and
p | iy | blocd-forming organs and 3 9,38 301579 | - ; 1 | 1667 7| 1094
certain disorders involving
the immune mechanism
j | x |Discasesoftherespiratory | 3 |y | g | 401 | 3 | 428 | 2 |3333 |26 4063
system
K | xi | Diseases of the digestive 5 1563 | 5 | 2632 | 2 | 2857 | 3 [5000]|15| 2344
system
N | xqy | Diseases of the genitouri- 1|65 63 | - 1| 1429 | 1 | 1667 |23 3594
nary system
Total abs. 42 22 6 7 77
More than 2 classes 13 40,63 6 | 31,58 | - - 1 | 1667 |20 3125
of diseases at a time

V.RELATING TO THE CLASS OF THE DISEASE (ICD 10).

Associated diseases were detected in 52 (81.25%) children,
with most of them belonging to 5 classes of diseases accord-
ing to ICD 10. As seen in Table. 2, the prevalent disease
classes are as follows: Class X («Respiratory diseases») -
40.63%, Class XIV («Diseases of the genitourinary systemy)
- 35.94%, Class XI («Digestive diseases») - 23.44%. Class
IIT («Diseases of the blood and blood-forming organs») was
detected in 10.94%, Class I («Some infectious and parasitic
diseases») in 9.38% of children. 31.25% of children had two
or more classes of diseases.

It is known that the associated diseases of different classes
give dental plaques specific colors [14].

The black dental plaque was found in children: with some
infectious and parasitic diseases (class I (B65-B83): ascariasis
(B77.0)' [15]; with blood diseases (class IIT (D50-D&9): iron
deficiency anemia (D50) [13]; with endocrine, nutritional and
metabolic diseases (class IV (E00-E90): malnutrition (E40-E46)
[26]; with mental and behavioral disorders (class V (F00-F99):
autism spectrum disorders (F84 .0, F84.1, F84.2, F84.3, F84.4,
F84.8, F84.9) [27], expressive language impairments (F80.1),
mild mental retardation (F70), general speech underdevelop-
ment (F80.2), mental retardation (F88.8) [28], onychophagia
(F98.8) [15]; with diseases of the ear and mastoid bone (class
VIII (H60-H95): infectious processes in the internal (H83 .0) or
middle ear (H65.0) [15]; with respiratory diseases (class X (JOO-
J99) [13]: influenza and pneumonia (J09-J18) [16], acute tonsil-
litis (JO3), bronchial asthma (J45), chronic rhinitis and (J31.0)
[15]; with diseases of the digestive system (class XI (K00-K93)
[13]: enterocolitis (K55.1), functional disorders of the intestine,
unspecified (K59.9) [27], maxillofacial anomalies: malocclu-
sion due to sucking of the tongue, lips or fingers (K07.5) [15];
with skin diseases (class XII (L00-L99): allergic contact derma-
titis (L23) [27]; with symptoms, signs and abnormalities (class
XVIII (RO0-R99): breathing through mouth (R06.5) [15].

YAfter recovery from an associated disease, the black plaque
gradually disappeared
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Green dental plaque is found in patients with intestinal dys-
biosis associated with gastroduodenitis [18].

Yellow dental plaque is detected in 1/3 of patients with chron-
ic pyelonephritis [24].

The examination of 562 children revealed stained plaque in
64 children [10, 15]. The results were distributed according to
the incidence in different classes of diseases (according to ICD
10) and are presented in Table 2.

We have noted [15], that green plaque is present in 3 out of 7
(42.86%) children with respiratory diseases (grade X), in 2 out
of 7 (28.57%) children with digestive diseases (grade XI) (Fig.
10), in 1 out of 7 (14.29%) with diseases of the genitourinary
system (XIV class).

W\
W

4 » - = \

Fig. 10. Child, 7 years old. Green plaque. Class XI (“Dis-
eases of the digestive system”) in medical history

In our study [15], black plaque was recorded in 8 out of 19
(42.11%) children with respiratory diseases (class X), in 6 out of
19 (31.58%) children with parasitic diseases (class I), in 5 out of
19 (26, 32%) of children with diseases of the digestive system
(XI class), and in 3 of 19 (15.79%) children with diseases of the
blood and hematopoietic organs (III class) (Fig. 11).
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Fig. 11. Child, 6 years old. Black stain. Class III (“Diseases
of the blood and hematopoietic organs”) in medical history

In our study [15], orange plaque was detected in 21 out of
32 (65.63%) children with history of diseases of the genitouri-
nary system (XIV class of diseases) (Fig. 12), in 13 out of 32
(40.63%) children with respiratory diseases (X class), in 5 out of
32 (15.63%) children with digestive diseases (XI class), in 3 out
0f'32 (9.38%) children with diseases of the blood, hematopoietic
organs (III class).

Fig. 12. Child, 6 years old. Orange plaque localized in the
cervical region of primary canines and molars. Diseases of the
genitourinary system (XIV class) in history

Fig. 13. Child, 8 years old. Combined brown and orange
plaque, localized in the cervical region on the teeth of the lower
Jjaw and on the vestibular surface of the incisors of the upper
Jjaw. Diseases of the blood and blood-forming organs (Il class)
and of the genitourinary system (XIV class) in medical history.
Identification of soft white dental plaque by staining the anterior
group of teeth with methylene blue
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Among the nosological units in children with the XIVth class of
diseases in anamnesis, prevail: chronic cystitis, uric acid diathesis,
chronic pyelonephritis. Considering high percentage of children
with orange plaque, who had genitourinary diseases in history, it
can be assumed that it is this pathology that affects its formation.

It was found that the group of children with orange plaque
had the highest percentage (40,63%) of children, who simulta-
neously had associated diseases from two or more classes.

Among the examined children, a combination of several types
of stained dental plaque was observed: brown and orange, as
well as a light soft plaque (Fig. 13).

Also, the classification of colored plaque may consider its
consistency (soft - orange, dense - black, brown, green).

Thus, given the linkages between the stained dental plaque
and diseases in history, characteristics of the diet, intensity of
the carious process, we systematized stained plaque by its color
(black, brown, green, orange, blue), its localization on the tooth
surface, the degree of cariogenicity (high, low) and class of dis-
eases (according to ICD 10).

The present study is a part of the research, undertaken by
the Pediatric Dentistry Department of the Private Higher Edu-
cational establishment «Kyiv Medical University»: «The Risk
Assessment, Pathogenesis, Clinical Manifestations, Treatment
and Prevention of Different Pediatric Dental Diseases» (state
registration number 0112U008260).
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SUMMARY

SYSTEMATIZATION OF STAINED DENTAL PLAQUE
IN CHILDREN

!Ostrianko V., 2Yakubova I., 2Buchinskaya T., *Volkova S.,
*Tsypan S., 2Skrypnyk Y.

IShupyk National Medical Academy of Postgraduate Education;
’Private Higher Educational Establishment «Kyiv Medical Uni-
versityy, Ukraine

Deposits on teeth may differ in color and degree of carioge-
nicity. Their prevalence rate is up to 18%. The review of relevant

© GMN

literature revealed a lack of classification of stained plaque in
children. In this paper the systematization of stained plaque is
proposed.

The aim of our study was to systematize stained dental
plaques.

The literature review and two own researches, involv-
ing 154 children from 6 to 15 years and 408 children from 6
to 17 years, resulted in the proposed systematization of stained
plaques, based on plaque color, its localization, degree of car-
iogenicity and classes of associated diseases (according to the
international classification of diseases, 10th revision - ICD 10).

Colored dental plaque was found in 64 children from 6 to
17 years old. It is systematized according to its color (black,
brown, green, orange, blue), its localization on the tooth sur-
face, the degree of cariogenicity (high, low) and the class of
associated diseases (according to ICD 10).

At present, the correlation between stained dental plaque
formation and associated diseases, diet characteristics, cari-
ous process intensity, and oral microflora has not been suf-
ficiently disclosed, and therefore these issues require further
examination.

Keywords: dental plaque, black stain, brown stain, green
stain, orange stain, systematization of colored dental plaques,
the class of diseases.

PE3IOME

CUCTEMATU3ALIUA IIUTMEHTHUPOBAHHBIX 3Yb-
HBIX HAJIETOB Y JIETEM

'0crpsuko B.W., 2SIxky6osa U.U., *byunnckasn T.O.,
Boakosa C.B., 2Ilunan C.B., 2Cxpunuux FO.B.

Hayuonanvnas meouyunckas akademus nocieOuniomno2o 0o-
paszosanusn um. ILJI. lynuka; *Yacmnoe evicuiee yuebnoe 3a-
sedenue «Kuesckutl MeOuyuHcKull ynugepcumemy, Yxpauna

3yOHbIe OTIOKEHUS OBIBAIOT PA3HOTO 1IBETA U CTCICHU Ka-
puecoreHHocTu. Mx pacnpoctpaneHHOCTh gocturaet 18%.
0O030p COOTBETCTBYIOIIEH JIUTEPATypbl BBIABHI OTCYTCTBHUE
KIaccupUKalMK OKpalleHHOro 3yOHOro Hajera y jaereil. B
CTaTbC MNPEAJIOKEHA CHUCTEMaATU3alusad MUTMEHTUPOBAHHOIO
3yOHOTrO Hanéra.

Lenbio nccienoBaHus SIBUIACh CUCTEMATU3ALUs TUTMEHTH-
pOBaHHOTO 3yOHOTO HaJleTa y JACTEH.

Ha ocHoBanuM 0030pa JIUTEPATYPHI U JIBYX COOCTBEHHBIX HC-
CJIeI0OBaHUH, MPOBEACHHBIX Ha 154 netsax B Bozpacrte ot 6 10 15
set u 408 nmetsix ot 6 1o 17 neT npemiokeHa CucTeMaTH3aIusl
OKpaIIeHHOTO 3yOHOro Hajéra ¢ y4eToM ero LBeTa, JIOKalInu3a-
MM, CTENCHU KapHECOTeHHOCTH M KiaccuUKaluu OoJe3Hei,
CBSI3aHHOM C JaHHBIMU IoKa3zaTersiMu (MexayHaponHas Kiac-
cudukarust 6oesneit 10 mepecmorpa — MKB 10).

V 64 nereii B Bo3pacte oT 6 10 17 neT BbIABIICH 3yOHOI HaleT,
KOTOPBIN CUCTEMAaTU3UPOBAH C YUETOM IIBeTa (UEepHBIH, KOpUY-
HEBBIH, 3€JICHbII, OpaHkKeBbIH, roy0oi), JTOKaIU3aluu Ha I10-
BEPXHOCTH 3y0a, CTeIeHN KapPUECOreHHOCTH (BBICOKAsI, HU3Kast)
1 MKB 10.

B3anMoCBsI3b BO3HUKHOBEHUs 3yOHOTO HajeTa pa3indHoO-
ro IBeTa ¢ Kiaccupukanuen 6one3Heit, 0COOCHHOCTIMH TTH-
I[EBOT0 PAalMOHA, HHTEHCHBHOCTBIO KapHO3HOTO Mpolecca,
MHUKPO(IOPOH MOJOCTH PTa MO ceil JeHb HEA0CTATOYHO pac-
KpbITa, B CBSI3M C YE€M DTH BOIPOCHI TPeOYIOT AaibHEHIIEero
U3YyYEeHUS.

91



G9boydy

googols 30g3g6@oMgdygmo bawgdol Lol@gds@obsios
b53d390do

13.0LF®0563m, 20.053790m35, 2B.09h06b 3500,
2b.gm@ gmgs, 1.0 3560, 20.l36036030

3. 930306 Lok, ©o3@mdolidgdeamdo asbsmangdols
90mgbgamo sdgoEobm sgogdos; 230930l Lsdgwoaio-
6o 960390 LoE 9B 0, 93506

googols bogdo Ubgowslbgs gg@olos @o bobosm-
©gds 3oMm0glmagbydmdols Lbgswslbgs badolbom. dolo
398039 gds 18%-U s@{ggl. mobodgommgg eodg@od -
@0l dodmboangom godmgmobs do3d390do gdogrols g-
Qg0 bogdols ganslogogsools s®s@ligdmds.

330 ggol dobobl  JomImowygbos  3ooaols  30p3d96-
BoOgd gm0 bowgdol LobEgdsGobsoizos dogdggddo.

@0 OG0l dodmboangols, osliggg, 6-15 Fenol sbo-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

3oL 124 35393%9 s 6-17 Fanols slogol 408 dogdghy
boBodgogmo m@o Loggmemo  jgmggol Logydggeby
53BmAgdol  Jogd  Fgdmmegsbgdygemos  gdogools  Yg-
ggBogro bowgdol LobRgdo@Bobsigos dobo ggdols, @oem-
3o0boiool, go®Mmombmagby@mdols ba@olbol ©s o3
d5hg9690 gomob 53530090 oogogdgdol gans-
105035300l Jobgrgomn (esgoEgdgdols Logdmsdmmolie
3001093035300, Igomyg gosbgogs).

6-17 Feool obogol 64 dogd3L godmygemobos  gdo-
ol bowgdo, dmdgaroi Lolgds@obodgoygmos gg@ols
(580, gogolggg®o, 3( 3564, bomobyxobgg®o, Golggmo), gdo-
ol bgsdo®dbg @migsmobszool, go@ombmygbygdmaols
(Jo@o@0, Eod5E0) o E3350Ydgd0l Log@msTm@molim
30ob0g0 35300l (8gomy gowabggs) dobgogom.

goomol Lbgoswslbgs g3g@ols bowgdol gobgomsmgdols
3580000 @osgogdsms  gealbogogszoslosh, 33960l
5300605 mog0lgdYMgdgmsb, oMogbyeo 3GmEglol
060 9bboAMEsLmsb, 30M0l WYL Jog@mR@m@sLonsb
g 5@ 5ol Lomsbspme sblibogno; dgbsdsdobsw,
gL Logombgdo Jgdogmd 3geggsls Lako@mgdl.

MCIOJIb30BAHME JIEYEBHOM I'PSI3U AXTAJIA B KOCMETUKE U KOCMEIIEBTUKE

SBuu I1.A., Kaxereaunse M.B., Uypanze JI.U., 'a6enas M.A.

Tounucckuii meouyurckuil yuusepcumem, Uncmumym apmaxoxumuu um. .17 Kymamenaosze, I pysus

I'ps3p Axrana siBnsiercst Je4eOHOM TPSI3BIO TICEBIOBYIKAHH-
YEeCKOT0 MPOUCXOXKICHHUS U TIPEICTABISIET COO0H CMeCh TyCTOM
MAacCHI TPS3U U BOABL. AXTalbCKYIO TPS3b MOXKHO CUNTATh yHH-
KaJbHOM 10 JIe4e0HBIM CBOMCTBAM, UTO CBA3aHO KAK C XMMHUUeE-
CKMM COCTaBOM, TaK M C TeMIIEpaTypHbIM peKUMOM. BoaHbIit
pacTBOp, KaKk M caMa Ipsi3b, BHICOKOMUHEPATH30BaH, COAEPKUT
B OombIoMm kommyectse conmu Ca, Mg, Fe, Al, Sn, Br, I, F u npy-
rux 37meMeHToB [1]. I'psi3b comepxut 10 20% KOIITOMTHOTO KOM-
IUIeKca, O1aromgaps YeMy OHa IUTACTHYHAS U BA3KAs, JIETKO Ha-
HOCHTCS Ha KOXKY, 00pa3ys JOCTaTOYHO TIIOTHYIO TIOBEPXHOCTb.
['psi3p obmamaeT cOpOIMOHHON aKTHBHOCTBIO, TIOATOMY JIETKO
copOupyer ¢ KoK MHKpOOHYI0 ¢rnopy. bampHeomornueckue
MIPOLEAYPHI C UCTIONB30BAaHUEM Tps3M AXTasa MOBBIMIAIOT 3a-
IUTHBIE QYHKIINH OPTaHN3Ma, TPHIMEHSACTCS TIPH 3a00IeBaHHAX
MO3BOHOYHHKA M KOCTHO-CYCTAaBHBIX HMOPaKeHUSX, MeperoMax
KOCTEH, C IeNbI0 peadTUTalliy, IPH 3a00IeBaHusX Tepedepu-
94eCKOl HEpBHOH CHCTEMBI, PAANKYIHTaX, INIEKCUTAX, UIIHAace,
apTpUTaX, CONEBBIX HAPOCTAX, IS JICUCHHUS PA3IHIHBIX KOXK-
HBIX 3a00JeBaHMd - TIcopHasa, dK3eM, nepmaruta. [2,8]. He-
CMOTpsI Ha TO, 9TO MECTHOE HAaCEJIeHHE JABHO NCTIONb3YyeT TP3b
Ipu TpobieMax ¢ KoKel JHIa, B KOCMETOJIOTHUECKHX IIeNsX
rpsi3b AXTalla He UCTIONb3yeTcs. XOTs B MOCIEIHUE TOBI OIH-
CaHbl MHOTOYHCIICHHBIE KOCMEIEBTHUECKHE U KOCMETHIECKHE
MIpemaparsl, KPEeMBI TS Pa3INIHbIX 3a00IeBaHNI KOKH, MACKH,
CKpaOBl, IUKCUPEI, COAepIKaIINe OO0 pa3iInvHbIe JedcOHbIe
TpsA3H, THOO0 MX KOMITOHEHTHI [4-7,9-11].

Hcnonp3oBanne camMux Hepa30aBICHHBIX JIEKAPCTBEHHBIX
Tpsi3elt AUt JIedeHHsT KOKU JIUNA B PSAAE CIydaeB OrPaHHYCHO
PHCKOM pa3fpa)xXeHHsl M aJUIePTHUECKUX PeaKIHi, a TaKkkKe ee
CEHCOpHBIMHU CBOMcTBamMH. [loaTomy Oosee menecoodpasHO
IIPUMEHEHHEe B KOCMETHKE U KOCMEIIEBTHKE CaMOoi Tpsa3n AXTa-
11a, 1100 N3BICUCHUH U3 Hee TUIO(PHUIEHBIMU PACTBOPHTEIISIMH,
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B CMECH C Pa3INYHBIMU Ma3eBbIMH OCHOBaMH. OCHOBHOII Tpo-
01eMoil IpH CO3MaHUN TTOJOOHBIX CHCTEM SIBISIETCSl YPOBEHB
CONFOOMITU3AIINY, T.€. CTAOMIBHOCTD UX 0€3 pacciIanBaHUA B Te-
YeHHe BpeMeHH NpuMeHeHns. CieayeT yIuThIBaTh U TOT (axT,
YTO B 3aBUCHMOCTHU OT BO3MOXXHOTO TIPUMEHEHUS Ma3el U Kpe-
MOB, B X COCTaB BBOASATCS PACTUTEIbHBIC SKCTPAKTHI, KHCIIOTHI,
Macia, HeKOTOpBIe OpraHNIeCKHe ¥ HeOpraHNIeCKUe BEIIeCTBa,
COFOOMITU3AIHS KOTOPBIX CO CMECHIO OCHOBA + Jiede0Hast TPsi3b
(BBITSDKKA U3 HEE) TaKXKe SBISETCS ONPEeTICHHON TPOOIeMOA.

Llenbio MPOBEAEHHOTO NCCIEAOBAHUS SIBIJIACH Pa3paboTKa
KOCMETHYECKHX M KOCMEIEBTUIECKHX CHCTEM, COAEPKAIINX
nedeOHyI0 TpsA3h AXTana, o0NaZaroluX JOCTaTOYHOH CTa-
OMILHOCTBIO.

Marepuaia u Meroabl. Ha ocHOBaHMM IPOBEAECHHBIX pa-
Hee HKCIEePUMEHTOB B OOJBIINHCTBE CIy4acB HCIIOIb30BANACh
OCHOBA JIJISl TIONYYEeHUsI KPEMOB, COfEp KaIasi MOHOTIHIICPH-
JI6I TUCCTUINPOBAHHBIC, SMYIbCHOHHBIH BOCK, PAaCTUTENbHBIE
Macya, IeTHI MaNbMHTAT, CTeapHH, BOCK MUYEIMHBIN OYHIICH-
HBII, Kapbomep 940, mmunepuH, Boxy obecconenyro. Criemyer
OTMETHTbh, UTO IPU HM3yYeHHN CTAaOMIBHOCTH pPa3paboTaHHBIX
CHCTEM, 4TO TOJUEPKUBACT U YPOBEHb COMIOOHMIM3AINH, B Ka-
YeCcTBE OCHOBHOTO TECTa UCIIONB30BANIOCH IEHTPU(BYTHPOBAHUE
B TE€UEHHE 5 MUHYT NpH 4ncie 000poToB portopa 6000 00/MHH.
IIpenBapurenbHOe M3ydye€HHE HCIOIB30BAHHOM OCHOBBI IOKa-
3aJ10 TIOJTHOE COOTBETCTBUE CYIIECCTBYIOIIUM TpeboBaHuUsM [3].
HccenenoBaics mporece COMOOMIN3AA OCHOBBI € JICYeOHOM
TPSA3BIO, C MMPOIKCTPATHPOBAHHON U3 TPSA3U CyMMOU IO UITB-
HBIX BEIIECTB, C PAMOM PACTUTENBHBIX YKCTPAKTOB (B BUJE CY-
XWX, BOTHBIX 1 IIUIEPUHOBBIX IKCTPAKTOB), C HEKOTOPBIMH Pac-
TUTENILHBIMI MacIaMH, OPTaHUNIEeCKIMHU KHCIOTaMH U IPYTHMH
BEIECTBAMH, HCIIONB3YeMbIMH B KOCMETHYECKHX U KOCMEIIEB-
THYECKHX KpeMax.
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PesyabTarel m o6cy:xkaenmne. Paccmorpum mpomecc moiy-
YeHHsI U3 JIedeOHOM Tps3n AXTasa JUMO(PUIBHBIX YKCTPAKTOB,
KOTOpbIe (PaKTHUECKH SIBJISIOTCS MONYIIPOAYyKTaMHu. [ psi3b mocie
OTACIICHHUSA OT BO}lHOﬁ (1)213131 U TOACYLIMBAHUA IO BAKyyMOM
10 BraxHocTH 25-30%, mepea MCojib30BaHuEM 00padaThiBa-
nack YO-cBetoM. [I1st momydyeHHUst U3 Hee BBITSXKEK HCIOJIb30-
BaJIaCh cucTeMa: Macio - 95% stanou. [IpoBoannace 2-kparHast
sKeTpakius npu temmeparype 60-70°C. Tlocne oxmaxacHUs
1o temreparypbl 20-25°C mpoBOIMIOCh HEHTPH(BYTHPOBAHUE
B TeyeHue 10 munyT npu 6000 06/MMH. YUnTbIBasA, YTO Kax-
JI0€ KOHKPETHOE Macji0 UMEET OIIPEJICICHHYIO OHOIOTHYECKYIO
aKTHBHOCTb, ISl JIOKA3aTeNIbCTBA IIPUTOAHOCTH I10J00HOIO
npolecca HMCIOoIb30BaIMCh Maclia, OTIMYAIOMIUECcs 110 CBOCH
XMMHYECKOI CTpyKType, Bkitodas napgromeprnoe. Ero wc-
IIOJIb30BaHUE TIPU U3YUCHUU BIUAHHUSA PsAla TEXHOJIOTUYCCKUX
apamMeTpoB Ha SKCTPAKIHUIO U3 IPsA3U AXTasia JTUMO(GUIBHBIX
BCUIECTB JAa€T BO3MOXHOCTb INPHUMCHUTL JId aHAJTIUTUYCCKUX
pabor Y®-cnekrpodoromerprto 06e3 AOMOIHUTEIBHBIX MPO-
nenyp. Msydenne mporecca 3KCTPAKIMKU B CHCTEME JiedeOHast
rps3b - naphromMepHoe Maciao — 95% STUIIOBBIN CIUPT B pa3iny-
HBIX HPONOPLUAX II0KAa3ajo, 4TO Haubolsee Lenecoo0pasHbIM
ABJIsIeTCsl cooTHoLIeHne kommnoHeHToB 0,3:1,0:2,0. IlpenBapu-
TEJIbHBIC OKCIICPUMEHTDI 1TOKa3aJik, 4YTO 1JIsI MAKCUMAJIbHOT'O UC-
TOLIEHHMs JIeueOHOM rpsi3u HeoOXoanMa 3-KpaTHast SIKCTPaKIMS,
4TO U 6]:1_]'[0 HCITI0JIb30BAaHO B ﬂaaneiflmux HCCIICIOBAHUAX. Usz-

YUCHHUE BIUSIHUS KOJIMUECTBA Nap(pIOMEPHOro Macia B SKCTPaK-
MOHHOM CMECH I10Ka3aJI0, YTO HET YETKOH MPONOPLUUOHATILHON
3aBUCHMOCTH MEXKIy KOIMYECTBOM Map(pIOMEpHOro Macia |
CTCIICHBIO DKCTPAKIUH Hl/IHOq)I/IJ'IbeIX BEUIECTB, HECMOTPA Ha
SIBHOE YBEJIMYEHHE UX 3HAYCHHUH 1pu 0ojiee BHICOKOM COiepiKa-
HHUM Macja.

W3zydenue comoOumusanuu rpssu Axrajga ¢ OCHOBOM, co-
JeprKaliedl  OmpeeseHHOe KOJMYECTBO OJMBKOBOTO Macia,
BBISIBUJIO BO3MOXKHOCTh BBEACHHUS TPsI3U B KoiMucTBe 10 6,0%
(tabmuua 3). [Ipu 3TOM HEOOXOIUMO TOOABHTH ONPEACICHHOES
KOJIMYECTBO 00ECCOJICHOW BOMABI [T M30eKaHUsI Ipoliecca Jie-
SMYJIBIHPOBaHMs. B 3TUX YCIOBUSIX MPU LEHTPUBYTHPOBAHUH
He HaOJII0aeTCsl OT/SNICHUS] BOJHOM 1100 MacisiHOW (pakiui,
OJIHAKO BO3MOXKHO OTZEJICHHE B OIPE/IE/ICHHOI CTEHNEeHHU TBep-
noit dasbl. ToT ke mporiece HabIIaeTCs MPH XPAaHEHHH KpeMa
B TeueHue 1,0-1,5 roga, B 3aBUCUMOCTH OT KOJIMYECTBEHHOTO CO-
JIepKaHUs B HEM TPS3H.

W3yueHne KUHETHKM OSKCTPAKIMU I10KAa3ano, 4TO OITH-
MaJIbHOE BpeMs MPOBEACHUsS NEPBOI IKCTPAKLUU COCTaBIIS-
eT, B cpenHeM, 90 MUHYT, OJHAKO IPHU TPEThEH IKCTPAKIUU
HeoOxonumo, B cpeaneMm, 180 munyT (tabmuua 4). DT0,10
BCEH BEPOATHOCTH, CBSI3aHO CO CHM)KCHHEM KOHIICHTpaIUu
JUno(GUIBHBIX BEHICCTB HA JIMHUU pas3zgena ¢as B mpoiecce
NPOBCACHHUA SKCTPAKIIMU U, KaK CJICIACTBUEC, C yMeHbLl_[CHI/ICM
JIBHKYILEHCS CHIIBI IIpoliecca.

Ta6ﬂuua 1. 9Kcmpa1<z4u}z ]lunOd)qubelx seulecme npu UsMeHeHuu Koiuvecmea macid

CooTHouieHue JevyedHas IPSA3b-MAacJ0-CIUPT (MJI)

KosinuecTBO NPO3KCTPArupoBaHHBIX JUMOPUIBHBIX
BelecTB (%) oT cojep:kaHus B Je4eOHOI rpsa3u

0.3:1:2 95.0
0.3:0.8:2 86.9
0.3:0.6:2 49.2
0.3:0.5:2 15.0

3aMeTHOE BIMSHUE OKA3bIBACT M KOJIMYCCTBO CIiipTa B SKCTpaKHHOHHOﬁ CMECH (Ta6n1411a 2)

Tabnuya 2. Dxkcmpakyusi IUNOPUILHBIX 8euyecme npu usmenenuu konuuecmesa 95% smarnona

CooTHouieHue Je4edHas IPSA3b-MACI0-CIUPT (MJI)

KosinuecTBO NPOIKCTPArHPOBAHHBIX JUNOPUIBHBIX
BelecTB (%) oT coep:kaHus B Je4eOHOI rpsa3u

0.3:1:2 95.0
0.3:1:1.6 45.0
0.3:1:1.4 35.0
0.3:1:1.2 10,9
0.3:1:1.0 10,1

Tabnuya 3. Comobunusayusi OCHOBbL ¢ 2pszblo Axmana (Koauuecmaso 6 0CHose 0ueko602o macia 6,46%, obecconenoti 600wt 52,10%)

Bbiaesenue yacTun rpsasu B
KosumnyecTBo B ocHOBe Ocmornueckas | Kosutonanas Tepmuueckas
Ne . o o 0CaJ0K NMPH LHEHTPUPYTrHpo-
Je4eOHOM rpsizu Axrana, % | aKTUBHOCTH,% | CTa0MJILHOCTH BaHMN CTA0MIBHOCTH
5,0 160 YnoBi. IIpakTudecku HeT YaoBm.
1
5,5 160 VY nosBi. IIpakTnuecku HeT VY noBiL.
2 6,0 165 Vosm. He3naunTenpHOE KOIMYECTBO Vnosi.
3 6,5 165 YnoBi. CpaBHUTEIBHOE yBEIMUYCHUE VnoBi.
4 7,0 180 YnoBn. CpaBHUTEIBHOE yBEIMYCHUE VYaoBm.
Mtuoro, 1o 00bemy 10 20-25% ot
5 7,5 240 Heynosi. § YA ¢ Heynosn.
BHECEHHOT'0 KOJINYECTBA
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Tabruya 4. Hzyuenue kunemuxu skCmpakyuu

KosimuecTBO CyMMBI IPOIKCTPATHPOBAHHBIX
Ne Bpemst akeTpakuuu
JunopuiabHbix Bemects (%),
IKCTPAKIUU (MUH.) .
OT co/iep:KaHus B J1e4eOHOl rpsasu
1 90,0 60
2 150,0 72
3 180,0 95.0
Tabnuya 5. @usuro-xumuueckue OanHble Psi0a Macel, NOTYYeHHble NOCAe IKCMPAaKyuu umu epsasu Axmana
Kucnornoe unc- | Yucsao ombrr U SdupHoe yucsao I = IlepexucHoe yucJio ©
o wr Honnoe unciio I
J1o K'-I mr KOH/r. KOH/r. mr KOH/r MMOJIb/KT.
Ha3sgsa-
HHUE MacJjia Jkc-
Macna | tpak- | Macna e Macna e Macna e Macna e
ra TpakKTa TpakKTa TpakTa TpakTa
OJIMBKOBOE 0.709 0.391 | 186.69 188.58 185.98 188.119 48.045 47.94 5,289 11.09
Honcon- 0.488 0.232 | 193.00 167.20 192.50 165.97 50.266 51.697 36.74 38.55
HEYHOE
Sflf;:w 0.496 0.308 | 167.637 132.10 167.141 131.792 49.109 42.002 1.284 7.727
E::TOPO' 0.949 | 0.457 |220.066 | 190.56 | 219.69 | 190.103 | 45392 | 47.802 | 29.706 37.183
HLHHE:OB_ 0.274 0.669 | 196.89 197.49 196.616 | 196.821 49.258 58.84 15.691 39.578
ApOy3Hoe 0.273 1.248 | 185.650 | 191.056 | 185.377 | 189.808 48.169 50.707 52.49 19.483
OpexoBoe 0.139 0.103 | 196.907 186.00 195.86 185.897 49.869 49.972 11.129 40.876
Bumo- 6.001 5.043 | 185.70 168.00 179.699 | 162.957 57.951 65.40 51.90 40.30
rpagHoe
Tabnuya 6. Contobunuzayus 0cHoswl, cooepacaweli 00 6,46% onueko8oeo macaa, ¢ Op2aHUdecKUMU KUCI0mamu
HasBanue KoauuecTBo 100aBasieMoii Koasonanas OcMoTHueckas
Ne TepmocTaOHILHOCTH
KHCJIOTHI KHCJI0ThI, % CTA0MJILHOCTD AKTHBHOCTH,%
5,0 VioBaeTs. VoBiers. 165
6,0 VoBieTs. Y oBieTB. 165
1 Slonmounas
6,5 VY 10BICTB. VY 1oBieTB. 150
7,0 He ynosm. He ynos. -
5,0 VoBieTs. Y oBierTs. 150
6,0 VY 10BIETB. VY 1oBieTB. 150
2 Bunnas
6,5 VioBaeTs. VoBiers. 145
7,0 He ynosi. He ynosu. -
5,0 Y 10BIETB. VY 10BICTB. 135
3 CanuuuioBas 6,0 VoBaeTs. VoBiers. 125
7,0 He ynosners. He ynosi. -
5,0 VY 10BICTB. VY 1oBieTB. 145
6,0 VoBaeTs. VoBiers. 145
4 JlumonHas
7,0 VoBueTs. Y oBieTs. 135
8,0 He ynosi. He ynos. -
5,0 VoBaeTs. VoBierTs. 140
6,0 VoBueTs. Y oBieTs. 140
5 Monounas
7,0 VY 10BICTB. VY 10oBICTB. 135
8,0 He ynosm. He ynmos. -
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HOJ’[y‘leHHbIe JaHHBIC ITO3BOJIAIOT PEKOMEHIAOBATH KOJIUYEC-
CTBO JieueOHOH I'psi3u, UCIOIB30BAHHOM B KpeMax, B IIpeAeiax
5,5-6,0%, B 3aBHCUMOCTH OT CTPYKTYPBbI OCTaJIbHBIX J€4eOHBIX
1 BCIIOMOTI'aTCJIbHBIX BECUIECTB, KOTOPLIC 6y)1yT BBEC/ICHbI B KPEM
Ha TOCJIeYIOIINX CTaUsX Iporiecca.

B 3aBucumocTtu ot BHJ1a 3a00JIeBaHus B KpeMax U Massax HE-
00XO0/IMMO HCIOJIB30BaTh pa3inyHble Macia. [Ipu stom crenyer
Y4UTHIBATH BO3MOXHOCTb JKCTPAKUUU HUMH JIMIIUJHOI'O KOM-
IIeKca U3 Ipsi3u AXTana 1 U3MEHEHHs OIIPe/IeNICHHBIX (H3HKO-
XUMHYECKUX IOKa3areneldl Macen. B cBsi3u ¢ 5TMM n3ydanach
BO3MOYKHOCTb ITOJOOHBIX NPEBpaIleHU Ha npumepe 8 pas3iny-
HBIX Macell, KOTOpble Haubojee 4acTo UCIOIb3y0TCs B 0100~
HOI1 JtedeOHOI mpakTHke (Tabnuua 5). Cyas 1o NonydYeHHBIM
JaHHBIM, IIPU HENOCPEACTBEHHOM KOHTAKTC HapaCTaHWE B HUX
CyMM J'II/Il'[O(bI/I.]'l]:HbIX BELICCTB B OITUMAJIBHBIX YCIIOBUSAX CO-
crapiigeT He Oonee 35-45%, uTo 0OBACHAETCS HAIMYUEM B HUX
OIIPEICIICHHOTO KOJIMYECTBA ITUX COCAMHEHHH, YMCHBIICHUEM
KOHILICHTPALIMOHHBIX XapaKTePUCTHUK B IPOLIECCE IKCTPAKIIUH U,
KaK CJIEJICTBUE, CHM)KCHHUEM SKCTPAKIMOHHOW aKTUBHOCTU. B
Ka4E€CTBC XapaKTCPUCTUKHU I10JYyHACMBbIX DSKCTPAKLIMOHHBIX W3-
BJICUCHUM HMCIIOJIb30BAHBI BEIMUMHBI yncel. KucioTHoe yucio
- 9TO OCHOBHO¥ IMOKa3aTelslb KauyecTBa Macelsl M )KUPOB, Xapak-
TEepPU3YIOLMH CTeneHb ruaponnsa aununoB. [Ipu ruzponuse
PACTUTEJIbHBIX ) KUPOB BO3MOKHO HAKOIIJIEHHUE ITPOMEKYTOUYHBIX
1 KOHCYHBIX IPOAYKTOB pacriaja. CneﬂyeT OTMECTHTb, YTO, UEM
MEHBIIEC KMCJIOTHOC YUCJIO, TEM MEHBIIEC BEPOATHOCTb HAJTUYHA
kaHueporeHoB B Macie. I[To 'OCTy pekomeHayeTcs BeIUuuHA
He menee 10 KOH/r.

Hcxonst 13 MPUBOIMMBIX B TAONHIIE 5 JaHHBIX, P SKCTPAKIIUH
BCEMH MaciaMy JMMOMHIBHBIX COCIMHEHUH U3 TPsi3u AXTalia Ha-
OnonaeTcs 3HAYUTEIILHOE CHIDKEHHUE BEJIMYMH KHUCIIOTHOTO YHCIIA.
DT0 MOXKHO OOBSICHUTH TEM, YTO BO3MO)KHA YaCTHYHAsI HeHTpasu-
3alusl KMCJIOT 32 CYET MUHEPAIBHBIX BEILECTB, COIEPIKAIMXCS B
rpssu. MOIHOE Y4HCII0 MAC/a He PeraMEHTHPYETCS, ero TepMuHe-
CcKasi CTaOMIIBHOCTB 3aBUCHUT OT KOJIMYECTBA HEHACBIIIICHHBIX JKUP-
HBIX KHCJIOT B coctase. [Ipu Gonbluem conepkaHuy UX B Macie,
OHO MEHee TepMOCTaOWIIbHO. B aHHOM cityyae BeJIM4YnHa HOHO-
0 YKCIIa COOTBETCTBYET CTAOMIIBHOMY HEBBICHIXAIOIIEMY MAcILy.
INepexncHoe YMCIIO SIBISIETCS MOKA3aTeleM, XapaKTepH3YIOIIUM
KOJIMYECTBO IEPBUYHBIX IIPOAYKTOB OKHCIICHUS JIMIIAIOB - THU-
nponepekuceit u nepokcuos. ITo T'OCTy 26593-85 B nuiueBbix
Macjax Joryckaercst ux Hanmuue 10 40 Mmorb/kr: Pasperaercs
HEPEeKHUCHOE YHCIIO VTSl OJIMBKOBOTO Maciia [IePBOr0 OTXKUMA, SIBIISIIO-
IETOCS OAHUM U3 JTYHIINX BUIOB ITUIIEBBIX PACTUTEIbHBIX Macell, 10
20 mmonb /Kt B ciyuae ucrionbp30BaHus B Maciax M KpeMax orpa-
HHUYHUTENBHBIX MEp HE OMUCcaHo. D(YUPHOE YHCIIO ONpPEeeNsiecst Kak

paSHOCTb Me)KI[y YUCJIOM OMBUJICHUSA U KUCJIIOTHBIM YUCJIIOM. Cy)lf[
1o HOHy‘IeHHbIM JAHHBIM, CyU.lCCTBeHHO[O BJIMSIHUS HaA 3(1)I/IpHOG
YUCJIO U HA YUCJIO OMBUICHUA l'[pOuCCC SKCTpaKL[PII/I HE OKa3bIBACT.
y‘lI/ITbIBaﬂ OCOGGHHOCTH HpI/IMCHeHI/Iﬂ .]'le'-le6Hle MacCoOK, H3-
ydajiaCh BO3MOYKHOCTb COJFOOMIIM3AIIMM OCHOBBI, COAEpIKAIICH
10 6,46% OJIMBKOBOrO Macia, C PsJI0M OPraHMYECKHUX KUCIIOT
YacTO MCIOJNB3YyeMbIX B M0100HOW mpakTike. COrIacHo Mmoiy-
YEHHBIM JIaHHBIM, B CPEIHEM, IIPOrHO3UPYETCSA BO3MOKHOCTH
HCIIOJIb30BaHMsI KUCIIOT B KojmuecTBe ot 5,0 10 7,0% B 3aBucH-
MOCTH OT MX (PU3UKO-XUMHUYCCKHX XapaKTePUCTHK (Tabuia 6).
OnuuM U3 Hauboliee 3HAYMMBIX MOMEHTOB IIpU pa3paboTke
KOCMELIEBTHUECKOIO CPEJICTBA SIBISIETCSI CIIOCOOHOCTh €ro Oc-
HOBBI K COJ'I}O6I/I.]'II/I33.LU/IH C paCTI/ITeHbelMI/I MacJiaMu. BTO CBsI-
3aHO C HEOOXOIMMOCTBIO CO3/IaHUsl ONIPEICIICHHON BETMUNHBI «
KUPHOCTH» CHCTEMBI, T.€. PAKTHUYECKU C YPOBHEM COACPIKAHUS
sunuaoB. COracHO JaHHBIM TAONHUIBI 5, PU KOHTAKTE Opra-
HUYCCKUX KHCJIOT C TPs3bl0 AXTaja MX MOKa3aTeld KaueCTBa
(haKTUUECKH HE IPETEPIEBAIOT CYIIECTBEHHBIX U3MEHEHHH, He-
CMOTpﬂ Ha yBeJ’II/l‘{eHI/Ie KOJIMYECTBA JIUIIUAHBIX COe}lPIHeHPlﬁ.
Takum 00pa3oM, B HEOOXOIUMBIX CIIy4asiX BO3MOKHO IPUMEHE-
HME U MacCJIIHBIX U3BJICUCHUH, TIOJTyyaeMbIX U3 rpsa3u Axrana. B
CPeZHEM, OPHEHTHUPYSCh Ha BUJ 3a00JIEBaHUS U METOIMKY €ro
JICUCHHMs, BOSMOXKHO HX BBEJCHHE B OCHOBY B JIOCTOYHO OOJIb-
IIIOM KOJTMYeCTBE (Tabmuma 7), TakKe U KaK CaMUX Macell.
OmnpeienieHHOE BIUSIHUE HAa CTAOMJIBHOCTh CHCTEMbI OKa3bl-
BACT KOJMYECTBO U BHJ MacJia, UCIOJIL30BAHHOTO /ISl 00pa3o-
BaHMsI IEPBUYHON OCHOBBI. [10 HaMM 1aHHBIM O0JIee XopoIre
pesyanaTbl JOCTUTAKOTCA le/l HCIIOJIB30BAHUHU OJIMBKOBOT'O
Maciia ¥ ero KOHIIEHTpaluu B ocHOBe nopsiaka 5,0-8,0%.
PaccMOTpUM BO3MOXKHOCTH BBEACHHS B NMOAOOHYIO CHCTEMY
paCTI/lTeJ'll)H])IX 3KCTpaKTOB, y‘II/IT]:IBaﬂ, 91O MOFyT 6bITb HCIIOJIB30-
BaHbI 3 BUJIA SKCTPAKTOB: CyXHUE, BOIHBIE ( C COAECPIKAHUEM CyMMBI
CYXHX BelecTB 10 55%), IULEPUHOBBIE (C COAECPKAHUEM CyMMBI
CYXHX BelIeCTB 10 34%). DKCTPaKThl JOOABISUINCH U3 pacyeTa Ko-
JgecTBa 5% CyxuX BEIECTB OT MacChl OCHOBBL B sKcriepuMeH-
TaX HUCIIO0JIb30BaHbI SKCTpaKTbI N3 JINCTHECB BI/IHOI'pa)la, MSATHI, 1IaJI-
(est, ckyminu, 3Bepo0ost; IUIO0B Opexa IPELKoro, HIUIMOBHUKA.
[TprmeHeHue BbIICYKa3aHHBIX JKCTPAKTOB B Pa3IMYHBIX KOMOU-
HaIUSIX, HAIIPUMED, JTUCThSl BUHOTPAJia, MATHI, 3Bepo0osi, masdes B
cootHomenusix 1:1:1:2, 1:2:1:2, 1:1:2:2; nuiozsl LIMIIOBHKKA, Ope-
Xa TPELIKOr0, BUHOTPA/IA, JINCTHEB MATHI B COOTHOIIEHUsIX 1:1:1:2,
1:2:1:2, 1:1:2:2, nokasaio, 4To BO BceX KOMOMHAIMSIX MOJTyYeHbIS
KpeMOBBIE Macchl y0BIeTBOpsitoT TpebosanusiM ['OCTa.
PaCCMOTpI/IM BO3MOXHOCTbH BBCICHHA B nonyquHy}o CHUCTE-
My HeKOTOprX BCLICCTB 4acCTO I/ICl'IOJ'II)SyeMbIX B KOCMETHUKE (Ta—
onuna 8).

Tabnuya 7. Conrobunuzayus cucmemsl: Maseas OCHO8A- epsizb Axmana
— Op2aHuyecKas KUCI0md, ¢ MACIAHIMU SKCmpakmamu uz epasu Axmana

OnrumajibHoe
Ha3zBanme maceu,
KOJINYECTBO Kosnonanas OcMoTHueckast
HMCI0JIb30BAHHBIX NPH TepmocTadHIABHOCTH o
J100aBJIIEMbIX CTAa0WJILHOCTD AKTHBHOCTH, %
IKCTPAKIUH o
JKCTPAKTOB, %o
OIMBKOBOE 7,0 Y 1oBIIETB. VnoBiers. 165
IToxconneunoe 7,0 YV 10BNETB. Y 1oBieTB. 165
O0enuxoBoe 6,0 VY 1oBneTB. VY oBners. 150
Kacroposoe 6,0 Vosi. VoBi. 160
[lIunoBHMKa 8,0 YV IoBJICTB. VY oBieTB. 150
ApOy3Hoe 7,5 Y noBners. Y noBnets. 145
OpexoBoe 6,0 Vosi. Vnosi. 135

npumedanue. 6 ma6ﬂuue YVKA3AHO MAKCUMATIbHO 603MOINCHOE KOIUYECMB0 UCNOIb30B8ARRBLX MACIAHBIX DKCMPAKNO6
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Tabnuya 8. Hcnonvzosanue mazesoll 0CHOBbL, coOOepacaujeli MacasiHblil IKCMPAKm (OIUBKosoe MAacio) u3 epazu Axmana —
JIUMOHHYIO KUCTIONY —2UYEPUHOBbLI IKCIPAKM U3 TUCMbe8 Msmbl U uaiges

KoauuecTBo %
BaHH JIIOUAHAS CTA0MJIBHOCTH MOCTA0MJIBHOCTH
Ha3zBanue Kosutouanas crad oc TepmocTad oc
J00aBJIEHHBIX BEIECTB
VY nosan. Beigenenue npu
MEIUIMHCKAs s LEHTPU(YTUPOBAHUU JIOBJICTB.
Cepa me cKa 5,0 e 0Ba! Ynosne
HE3HAYUTEIBHOTO KOJI-Ba CEPbI
Cepa MeIUIMHCKAs aHAJIOT . AHAIOTMYHO Ma3u
N 30,0 AHaJIOrMYHO Ma3U CEpHOH .
CepHOU Ma3u cepHOU
VY nosn. Beigenenue rnpu
['muHa OeHTOHHUTOBAS HeHTPU(YTUPOBAHUH
5,0 TpHYTHp VnoBi.
MTOPOIIOK HE3HAYMTELHOTO KOJHMYECTBA
TJINHBI OCHTOHUTOBOM
VY nosa. Beigenenue npu
LEHTPU(YTUPOBAHUM
Huuka okeup 3,0 Tpudyrip VY noBi.
HE3HAYMTENbHOTO KOJIMYEeCTBa
LIMHKA OKCHIA
Vnosn. Beigenenue npu
HEHTpU(YTUPOBAHUH
[unka cynabdar 3,0 pudyrup VYnoe.
HE3HAYMTEIEHOTO KOJMYECTBA
LUHKA cybdara
Pe3opuun 3,0 Vo VYnosin.

Ha ocnoBanune MOJY4YCHHBIX JTaHHBIX pa3pa60TaHLI peuenty-
PbI psiga KOCMETUYCCKHUX KPEMOB U Ma3CI71, MacCCOK JId JIMIa,
MUJIIMHTOB, B COCTAaBC KOTOPBIX HMCIOJB30BaHBI I'PA3b Axraﬂa,
MAcCJIAHBIC SKCTPAKTBI U3 HEC, OPraHUYCCKUC KUCJIOThI U Maciia,
PACTUTCIILHBIC SKCTPAKTHI.
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SUMMARY

ON THE USE OF AKHTAL’S THERAPEUTIC MUD IN
COSMETICS AND COSMECEUTICALS

Iavich P., Kakhetelidze M., Churadze L., Gabelaya M.

Thilisi Medical University, Institute of Pharmacochemis-
try 1. Kutateladze, Georgia

The aim of the study was to develop cosmetic and cosmeceu-
tical systems with sufficient stability, containing the therapeutic
mud Akhtala.

On the basis of previous experiments as the basis for obtain-
ing creams in most cases were used distilled monoglycerides,
emulsion wax, vegetable oils, cetylpalmitate, stearin, purified
beeswax, carbomer 940, glycerin, demineralized water. We
studied the process of solubilization of the base with the tera-
peutic mud, with the amount of lipophilic substances, extracted
from the mud, with a number of plant extracts (in the form of
dry, aqueous, and glycerin extracts), with some plant oils, or-
ganic acids and some other substances, used in cosmetic and
cosmeceutical creams. When studying the stability of the devel-
oped systems, the centrifugation for 5 minutes at a rotor speed of
6000 rpm was used as the main test. The thermal stability was
also studied .

Based on the obtained results , the possible concentrations
of the above biologically active substances in similar systems
without their structural damage are determined . This makes it
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possible to use the primary data in the development of the for-
mulation of a number of cosmetic and cosmeceutical products,
containing the mud Akhtala.
It is possible to use in the recipe a number of cosmetic and cos-
meceutical remedies both the mud Akhtala and oil extracts from it.
Keywords: therapeutic mud, Akhtala, extraction, oil extracts,
cosmetics, cosmeceuticals.

PE3IOME

HCHOJIB30BAHUE JIEYEBHOM TPSI3U AXTAJIA B
KOCMETHUKE U KOCMELEBTHUKE

SIBnu II.A., Kaxeresmaze M.B., Uypanse JI.U.,
I'aGesan ML.A.

Tounucckuti meduyunckuil ynusepcumem, Uncmumym ¢apma-
xoxumuu um. M1.I° Kymamenaose, I pysus

Llenpio MPOBEICHHOIO HCCICAOBAaHMS SIBUIACh pa3padoTka
KOCMETHYECKUX ¥ KOCMELEBTHYECKHX CHCTEM, COAEPIKAIINX
nedeOHyI0 Ipsi3b AXTajga M OONaJaIoNIMX JOCTATOYHOM CTa-
OUIIBHOCTBIO.

Ha ocHOBaHMH NPOBEICHHBIX paHEee IKCIIEPUMEHTOB B 0OJIb-
IIMHCTBE CIIy4aeB JIsl IMOJYyYeHHS KPEMOB HCIOJIB30BaIach
OCHOBa, COJepiKallas MOHOIIUIEPUIBI JUCCTUINPOBAHHBIC,
3MyJ'lePIOHHbIﬁ BOCK, paCTUTCIIbHBIE Macjla LUECTUJI NaJIbMUTAT,
CTeapuH, BOCK IMYEJIMHBIA OYMILIEHBIH, kapOoomep 940, riuie-
puH, Boxy obeccolienyo. MccaenoBacs mpouece comoomm3a-
[IUM OCHOBBI C JICUCOHOM TPSI3bI0, C MPOIKCTPArUPOBAHHON 13
IPsI3M CyMMO# JIMTMOMUIIBHBIX BELIECTB, C PSIOM PACTUTEIBHBIX
OKCTPaKTOB (B BUC CyXI/lX, BOJHBIX W INTMIEPUHOBBIX SKCTPAK-
TOB), C HEKOTOPbIMH PACTUTEIIbHBIMU MacjlaMHu, OPraHUYCCKU-
MU KHCJIOTaMH H ﬂpyFI/IMI/I BCIICCTBAMMU, l/ICl'lOJ'lb3yeMblMI/I B
KOCMETHYECKHUX U KOCMELEeBTHYECKHX Kpemax. [Ipu u3ydenuu
CTaOMIIBHOCTH Pa3pabOTaHHBIX CHCTEM B KaueCTBE OCHOBHOIO
TECTa UCIIONB30BANIOCh LEHTPU(YrupoBaHUe B TEUCHHE 5 MH-
HYT npH 4uciie 06opotoB potopa 6000 06/muH. V3yuena Takxe
TEPMOCTAOMUIBHOCTb.

Ha ocHOBaHMH TOJIy4EHHBIX PE3yJIbTAaTOB OINPEACIICHbI BO3-
MOXHBIE€ KOHLCHTPALWH BbINICYKa3aHHbIX 6I/IOJ'IOFI/I‘[eCKl/I aK-
TUBHBIX BCIICCTB B l'[OJlO6H]>IX CUCTeEMax 663 HapylmceHuss ux
CprKTypr, 4YTO AAa€T BO3MOXHOCTBH MCIIOJIb30BaHUA TICPBUY-
HBIX JJAaHHBIX TIPH Pa3paboTKe PelenTyphl psija KOCMETHIECKUX
U KOCMELIEBTHYECKUX CPEACTB, COACPIKALIMX IPsI3b AXTaly.

B03MOXHO HCIIOJNB30BaHKME B PELENTYpe psiia KOCMEeTH4e-

CKHMX M KOCMEILIEBTHYECKUX CPEJICTB, Kak Ips3u AXTaja, Tak U
MacJISTHBIX KCTPAKTOB U3 HEE.
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MICROSTRUCTURAL CHARACERISTICS OF RHODODENDRON PONTICUM L. LEAVES

Mchedlidze K., Shalashvili K., Aneli J.

Tbilisi State Medical University, I. Kutateladze Institute of Pharmacochemistry, Georgia

The family Ericaceae unites more than 4,000 shrubs, lianas
and trees species of 150 genera [10]; many of them are used
for medicinal or decorative purposes. Noteworthy is the Gen.
Rhododendron L., which is presented by six species in Georgian
flora: Rh. luteum Sweet, Rh. ungernii Trautv., Rh. ponticum L.,
Rh. Sokhadze, Charadze et Davlian., Rh. caucasicum Pall., Rh.
smirnowii Trautv [2,3,8]. In addition to ornamental applications,
these species have been used in industry and perfumery, and as
well in traditional and modern medicine for treatment of various
diseases due to their antioxidant, anti-inflammatory, antimicro-
bial features [3,4,6].

“Rhodopes” - the anti-herpetic ointment containing the ethyl-
acetate extract from the leaves of Rh. ungerni was developed at
TSMU lovel Kutateladze Institute of Pharmacochemistry. The
ointment is recommended for the treatment of herpes diseases
of different etiology and has a wound healing effect, as well.
Moreover, phenolic compounds from the leaves and stems of
Rhododendron ungernii due specific mechanism of action stim-
ulate hematopoiesis and are used for the treatment of leucope-
nia, caused by radio- or chemotherapy of cancers [6,7]. On the
basis of a positive clinical reports, the Ministry of Labor, Health,
and Social Welfare of Georgia allowed the use of “Rhodopes”
in medical practice. The medication received a State registration
Ne R -0001795.

Rh. ungernii Trautv. is forming small massifs only in Adjara
(Georgia) and Turkey [3]. The aim of our research was to
determine an alternative source of plant raw within the genus
Rhododendron and study its chemical and pharmacological
properties, for the development of remedy similar to “Rho-
dopes”. Finally, Rh. ponticum L., which is widespread in
Western Georgia was chosen.

Rh. ponticum L. is an evergreen shrub or low tree (3-6 m) with
a brownish bark. The oblong-elliptic leaves have sharp end and
are arranged alternatively; leaf size can range from 9 to 27 cm.
Cover tissue of the leaves is thick, leathery, green (Fig. 1). Flow-
ers are reddish. Fruits are presented as 1,5 cm cylindrical box,
without trichrome. Flowering period lasts from April to May.
Multiplies by seeds, root sprouts and twisting branches. The spe-
cies is typical mesophyte, grown in humid and fertile soil. RA.
ponticum L. is spread in western Georgia and it is relict of third
flora. The plant grows at altitudes up to 1800 m above sea level
in and makes peculiar formations within deciduous forests. All
parts of the plant are toxic [3].

The phytochemical study of Rh. ponticum L. has shown the
main components of the leaves are catechins, anthocyanins,
flavonols and flavones. 5 individual compounds were obtained
from anethyl acetate fraction of a hydr-alcoholic extract by
column chromatography on polyamide and silica gel. Three of
these compounds were identified as quercetin, isoquercitrin, cat-
echine using their physical-chemical properties as well as their
UV, IR and HPLC-MS spectroscopic data [9].

One of the most important points of pharmacognostic study
when determining the content of biologically active com-
pounds in promising medicinal plants is the establishment
of stable diagnostic traits of the anatomical structure, along
with the morphological characteristics of plants. Since any
inaccuracies in the field of pharmacy are unacceptable, the
precision of critical taxa should be supported by anatomical

98

data, which, among other parameters, are a reliable method in
identification of plants [1].

Hence, the aim of our research was to investigate the micro-
structural features of the leaves of RhA. ponticum - the raw for
obtaining bioactive compounds.

Material and methods. The raw materials, leaves of RA.
ponticum was gathered from the subalpine mountain slopes of
Likhi, (coordinates N 42.06063° E043.48363°) in July, 2019.
A voucher specimen is kept in the I.Kutateladze Institute her-
barium (specimen code #19560) (Fig. 1). Cross, longitudinal
and topical preparatory strips were made from fresh unfixed leaf
material by hand using a sharp razor. The samples were stained
with light safranin solution for 24 hours and placed on a glass in
the drop of glycerin. Light microscope (Carl Zeiss, Jeneval) and
stereoscope (MBC-2) were used for microstructural investiga-
tions. The images were taken by digital camera (Canon Digital
IXUS75). Selected images were processed using Adobe Photo-
shop CSS5 software.
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Fig. 1. Reference voucher of the I Kutateladze Institute of
Pharmacochemistry, Rh. Ponticum

Results and discussion. The structure of Rh. ponticum leaves
is bifacial, hypostomatic and dorsoventral. Guard tissue contains
cutin; the cells of the upper and lower epidermis are single-lay-
ered. The leaf contains single-layer palisade parenchyma with
short, radially arranged cells and some elements of spongy pa-
renchyma. Crystals of calcium oxalate are present in the meso-
phyll of the leaves. Conductive beams are back-collateral and
differentiated (Fig. 2).

Cells of the upper and lower epidermis of the leaf are uneven,
oblong and curved; the baggy apparatus is a simple, anomocytic
type [5]; taking into account the main leaf litter and intercostal
spaces are directed towards each other, the architecture of the
ventilation system is chaotic (Fig. 2).
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Fig. 2. Microstructural characteristics of the leaf of Rh. ponticum
A-B - Basal cells of upper and lower epidermis of the leaf; C - Anomocytic stoma; D - Dorsoventral mesophyll
1. Crooked epidermal cells; 2. guard cells of stoma; 3. Lumen of stoma, 4. Cutinized epidermis ; 5. Palisade and; 6. Sponge parenchyma

Fig. 3. Microstructural characteristics of the leaf of Rh. ponticum
A - Back-collateral conductive beam; B - Crystals of calcium oxalate; C - Panoramic view of main vascular bundle texture
1. Cutinized epidermis; 2. Mechanical tissue; 3. Xylem; 4. Phloem; 5. Lamellar collenchyma;
6. Polygonal cells; 7. Secretory channels

The protecting guard tissue of main vascular bundle of the
leaves of Rh. ponticum is cutinized. The structure of the vascu-
lar bundle is more or less fascicular, with polygonal cells and
multiple secretory areas; Ventral and dorsoventral parts of the
main vascular bundle contain lamellar collenchyma; Conductive
beams are almost completely surrounded by a massive tissue of
mechanical cells. Phloem is finely extracellular and filled with
secretory channels, in timber - rounded lumber fibers and spi-

© GMN

rally coiled conductive vessels are present. The radial rays in the
timber are short, single-layered; the structural elements of the
timber parenchyma are unevenly thickened (Fig. 3).

Conclusion. Sustainable microstructural characteristics of the
leaves of Rh. ponticum are: type of villus; shape and location of
basal cells of epidermal tissue; Type and location of stomata;
Types of structural elements of the mesophyll; Balance of the
elements in the cell.
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On the base of researches it is revealed that:

e [eaves are naked and bifacial;

e Stomata — Hypo-stomatic;

e Dorsoventral structure of the leaf mesophyll;

e Conductive beams are back-collateral;

e Presence of calcium oxalate crystals in the leaf mesophyll;

e Abaxial and adaxial cells of the epidermis of leaves are
crooked, and have rounded or curved shape;

e The robustness of the main vascular bundle is determined by
increased amount of mechanical cells — collenchyma, layer of
sclerenchyma cells and xylem fibers.

e Presence of secretory channels in the phloem;

e The conductive vessels’ lumens in the timber are rounded and
have spirally coiled shell;

e Short single-layered radial beams.
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SUMMARY

MICROSTRUCTURAL CHARACERISTICS OF RHODO-
DENDRON PONTICUM L. LEAVES

Mchedlidze K., Shalashvili K., Aneli J.

Thilisi State Medical University, I. Kutateladze Institute of
Pharmacochemistry, Georgia

The microstructural characteristics of the leaf of Rhododen-
dron ponticum L., an alternative source of biologically active
compounds - constituents of the antiherpetic ointment Rho-
dopes, were studied.

The study resulted in the establishment of the sustainable di-
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agnostic characteristics of Rh. ponticum L. leaf. The leaf is na-
ked, double-sided, hypostomatic, with dorsoventral structure of
mesophyll; the conductive system represents a vascular fibrous,
reverse collateral structure. Druze crystals of calcium oxalate
are found in the pulp of the leaf. The underlying cells of the adi-
axial and abaxial leaf epidermis are uneven, oblong and curved.
The robustness of the main vascular bundle is determined by
increased amount of mechanical cells — collenchyma, layer of
sclerenchyma cells and xylem fibers. In the phloem, differen-
tiation of secretory channels is visible; the lumen of the wood
conducting vessels is rounded, with a spirally thickened inner
shell; radial rays are short, single-layered.

Keywords: Rhododendron ponticum, Plant anatomy, Leaf,
Phytochemistry.

PE3IOME

MUKPOCTPYKTYPHBIE XAPAKTEPUCTU-
KU JIACTA POIOIEHIAPOHA TIOHTHUMCKOIO
RHODODENDRON PONTICUM L.

Muemnunze K.3., Hanamsuian K.I'., Anenn Ix.H.

Tounucckuti 20cyo0apcmeeHHblil MeOUYUHCKULL YHUSepcumen,
Hnemumym gpapmarxoxumuu um. M. Kymamenaosze, I pyzus

W3ydeHbl ~ MHKPOCTPYKTYpHbIE  OCOOCHHOCTH  JIHCTa
Rhododendron ponticum L. — kaKk anbTepHATUBHOTO HCTOYHU-
Ka OMOJOTMYECKH aKTUBHBIX COeﬂHHeHMﬁ, BXOJAIIMX B COCTaB
npotuBoreprneTnyeckoit Masu «Pogomnecy.

B pesynbrate HCCIEIOBaHHS YCTAaHOBJICHBI XapaKTEpHbBIC
JIMarHOCTUYECKHe Npu3Haku jnucta Rh.ponticum L. Jlucr ro-
JIBIH, JIByXCTOPOHHMH, TUIIOCTOMATHYECKHUH, Me30(DHILT JIHCTa
HMMEET JIOPCOBEHTPAIBHYIO CTPYKTYpY; NPOBOASAIIAS CHCTEMA
npeacTaBisieT co00i COCYIOBOJIOKHHUCTYO, 00paTHO-KOJUIaTe-
paJbHYIO CTPYKTYpY. B MAKOTH JiMCcTa 0OHAPYIKHBAIOTCSI IPY3bI
KPUCTAJIJIOB OKcayara Kajblus. [loasexamue KIeTKH aJakcu-
QJIBHOTO U a0aKCHaIbHOTO JITHISPMHUCA JINCTa HEPOBHBIE, MTPO-
JOJITOBaTbl€ W HU3OTHYTHIC. npO‘lHOCTb L[eHTpaJ'[bHOﬁ KHUJIKU
JUCTa 00yCIIOBJICHA OOMINEM B HEl MEXaHMYECKUX KIIETOK - KO-
JICHXHMBI, I10sCa CKICPCHXUMHBIX KJIECTOK U JAPEBECHBLIX BOJIO-
koH. Bo ¢utoame Buana auddepeHunanus ceKpeTopHbIX KaHa-
JIOB; IPOCBET MPOBO/SILIIMX COCYIOB IPEBECHHBI 3aKPYITICHHBIH,
CO CIUPAJIBHO YTOMIIEHHOI BHYTpEHHEH 000J104YKO1; panaib-
HBIC JIy4Hd KOPOTKHE, OIHOPSIHBIE.
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MORPHOLOGICAL DIAGNOSIS OF PANCREATIC NEUROENDOCRINE TUMORS
(REVIEW AND CASE REPORT)

Opanasenko D., Krychevska O., Kuryk O., Zakhartseva L., Rudnytska O.

Bogomolets National Medical University, Kyiv, Ukraine TARGET Oncology Clinic, Kyiv, Ukraine

Neuroendocrine tumors of the digestive system are a relative-
ly rare but extremely heterogeneous pathology. The frequency
of detection of gastrointestinal neuroendocrine tumors does not
exceed 1-2% of the total oncological pathology of this localiza-
tion. Pancreatic neuroendocrine tumors account for up to 2% of
all pancreatic neoplasms. At the same time, in targeted search
during autopsies, the frequency increases up to 3-3.5%, which
indicates that a significant number of tumors are asymptomatic.
The increase in NET incidence in 30 years by more than 5 times
is probably associated with improved diagnostic capabilities due
to the use of immunohistochemical studies and improved imag-
ing techniques. Pancreatic NETs are a heterogeneous group of
epithelial malignancies that develop from neuroendocrine cells
of the pancreas (islets of Langerhans).

Tumors characterized by neuroendocrine properties were
first described in the XIX century; Langhans (1867) described
a dense, fungal, submucosal tumor, with clear boundaries, pro-
truding into the lumen of the intestine; histologically it was simi-
lar to poorly differentiated glandular tissue with well-developed
fibrous stroma. Later, Lubarsch (1988) described multiple tu-
mors of the ileum with hyperplasia of the serous-muscular mem-
brane [3,5,6]. In 1890, Ransom described similar tumors and
concomitant clinical symptoms, including diarrhea and short-
ness of breath. In 1907, Oberndorfer coined the term “carcinoid”
to describe these tumors. Later in 1914, Gosset and P. Masson
described the nature of carcinoid tumors in more detail [1]. In
1938, an Austrian pathologist F. Feyter proposed a theory of the
origin of neuroendocrine tumors (NETSs) from the diffuse neuro-
endocrine system, which he described not only as localized in
epithelial organs, but also as single cells distributed throughout
the body or localized together with ductal cells of the pancreas
[7,8]. However, due to the importance of this problem, scien-
tists around the world were not ready to rest, and as early as
in 1968, A.G. Pearse suggested a concept of the APUD (amine
precursor uptake and decarboxylation) system, which allowed
histochemical separation of the components of the previously
suggested diffuse neuroendocrine system. The classification was
based on the isolation of more than 40 different cell types that
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can secrete polypeptide hormones; their cytochemical and ul-
trastructural composition was determined experimentally, which
allowed their combination into one biochemical group. And in
1969, Hungarian endocrinologists 1. Szijj and K. Kovacs used
the term “Apudoma” to describe a patient with medullary thy-
roid carcinoma producing ACTH [1,8,9].

In 1963, Williams and Sander suggested a classification of
all neuroendocrine tumors by embryological origin, dividing all
tumors into 3 groups: tumors arising from the proximal gastro-
intestinal tube (foregut), and localized in the lungs, stomach, up-
per duodenum, and pancreas, the second group originates from
the middle tube (midgut), and localized in the distal part of the
duodenum, small intestine, right half of the colon and appendic-
ular process, and the third group originating from the posterior
or distal gastric tube (hindgut), tumors of this group are located
in the transverse, descending colon, and rectum.

The historical development of neuroendocrine tumors in its
beginning included only hormonally active neuroendocrine tu-
mors (HANET), those that manifested as a specific clinical pic-
ture. In 1902, E. Nicholls described a tumor arising from Lang-
erhans islet cells, but the corresponding endocrine syndrome
was described only after the discovery of insulin [4]. In 1927,
W.J. Mayo for the first time performed surgery to remove a ma-
lignant insulinoma, and by 1990, there were more than 2,000 in-
sulin cases in the literature. Much later, only in 1995, American
surgeons R.M. Zollinger.

Ellison made a detailed description of islet cell tumors of the
pancreas in patients with extremely aggressive peptic ulcers
[11]. Over the years, other forms of neuroendocrine tumors have
been described.

Neuroendocrine tumors are a rather rare oncological pathol-
ogy, but according to the US Registry of Surveillance Epidemi-
ology and End Results (SEER), the incidence of neuroendocrine
tumors has increased by 500% over the past 30 years [2,12].

For a long time, there were rather simplified classification
schemes for pancreatic neuroendocrine tumors, which included
the division into benign tumors, adenomas, and malignant tu-
mors, carcinomas, which did not allow adequate division of the
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tumors by their histological structure and caused many difficul-
ties when determining the treatment tactics. In 1997, E. Solcia et
al. suggested a new more modern classification scheme, which
was supplemented by tumors with uncertain potential for malig-
nancy. These included tumors that grow slowly and have a good
prognosis with adequate treatment, primarily the removal of the
tumor within healthy tissues [15]. This classification formed the
basis of the WHO classification in 2000, which included four
groups: highly differentiated neuroendocrine tumors with a
benign course or uncertain potential of malignancy, highly dif-
ferentiated neuroendocrine carcinomas with a low level of ma-
lignancy, low-differentiated neuroendocrine carcinomas with a
high level of malignancy, and a mixed form, neuroendocrine ad-
enocarcinomas. The following evaluation criteria were used in
this classification: presence or absence of metastases, local inva-
sion into surrounding tissues, tumor size, perineural and vascu-
lar invasion, number of mitoses, and level of Ki67 index [11,16].

According to modern ideas reflected in the WHO/ENETS /
AJCC classifications (2010), different degrees of malignancy
of these tumors (G1, G2, G3) are based on the assessment of
morphology and determination of the proliferating fraction (the
level of mitotic activity and Ki-67 index).

Currently, the fourth edition of the World Health Organi-
zation (WHO) classification (2017) of endocrine tumors is
published, and it includes new information on the main cat-
egories of PanNET, gradation system, and staging of these tu-
mors. The TNM system of PanNET, which is indicated in the
WHO classification (2017), corresponds to the 8th edition of
the guidelines for determination of the tumor grades y by the
American Joint Oncology Committee (AJCC) / International
Cancer Union (UICC) and is consistent with TNM classifica-
tion developed by the European Neuroendocrine Tumor Soci-
ety (ENETS). It should be added that the TNM-classification
of PanNET meets the criteria for the staging of pancreatic
ductal adenocarcinoma.
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The WHO international classification of 2010 is presented below.

International Classification of Pancreatic Neuroendocrine
Tumors by the WHO (2010) (D. Klimstra et al.) [17]

* Pancreatic neuroendocrine microadenoma
* Neuroendocrine tumor (NET)

*NET G1

*NET G2

* Non-functioning NET G1, G2
 Neuroendocrine carcinoma (NEC)

* Large-cell NEC

* Small-cell NEC

« Serotonin-producing NET (carcinoid)
* Gastrinoma

* Glucagonoma

* Insulinoma

» Somatostatinoma

* VIPoma

This classification additionally introduces a gradation (G1,
G2, and G3) of the degree of malignancy of pancreatic tumors,
which is based on estimates of the degree of differentiation (mi-
totic index) and proliferative activity (proliferation index Ki-67)
of the tumor.

However, over time, this classification also has ceased to sat-
isfy doctors, as quite large and not convenient enough in practi-
cal medicine. Therefore, in 2006, the European Neuroendocrine
Tumor Society suggested and approved the TNM classifica-
tion for neuroendocrine tumors, including the pancreatic ones
[18,19]. The criteria suggested for tumor distribution by groups
were developed as a result of two international consensus con-
ferences on the diagnosis and treatment of gastric and pancreatic
NETs, and a system of distribution of these tumors by TNM was
implemented [18,20].

The classification and distribution system of pancreatic NETs
suggested by the European Neuroendocrine Tumor Society (EN-
ETS) are presented in Table 2.

Table 1. WHO classification of pancreatic neuroendocrine tumors

Benign

located within the pancreas,
size less than 2 cm

no invasion into the vessels
<2 mitoses*,

<2 Ki67-positive cells
functioning insulinoma
non-functioning

1.Well-differentiated neuroendocrine tumor

Benign or with a low
level of malignancy
(with uncertain potential
for malignancy)

located within the pancreas,

size >2 cm

no invasion into the vessels

> 2 mitoses*,

>2 Ki67-positive cells

Functioning: insulinoma, gastrinoma, VIPoma, so-
matostatinoma, or ectopic hormonal syndrome
non-functioning.

II. Well-differentiated neuroendocrine carci-

With a low level of

invasion into neighboring organs and/or metastases
Functioning: insulinoma, gastrinoma, VIPoma, so-

noma malignancy matostatinoma, or ectopic hormonal syndrome
non-functioning
I1I. Low-differentiated carcinoma Witha hlgh level
of malignancy

note: * - field of view at high magnification
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Table 2. TNM classification of pancreatic NETs

TNM Categories
T: primary tumor

T, Evaluation is impossible

T, No signs of the primary tumor

T, The tumor does not extend beyond the pancreas, tumor size is <2 cm

T, The tumor does not extend beyond the pancreas, tumor size is 2-4 cm

T, The tumor does not extend beyond the pancreas, tumor size is > 4 c¢cm, or tumor invasion into the duodenum or bile duct

Tumor with invasion into the surrounding organs (stomach, spleen, colon, adrenal gland) or into the wall of the main
T, blood vessels (abdominal trunk or superior mesenteric artery)
In multiple tumors of any T stage, it is necessary to add (m)
N: regional lymph nodes

N, Evaluation of regional lymph nodes is impossible

N, No metastases into regional lymph nodes

N, Metastases into regional lymph nodes

M: distant metastases

M, Evaluation of distant metastases is impossible

M, No distant metastases

M, Distant metastases

Stages
I Tl NO MO

A T2 NO MO
1B T3 NO MO
IIA T4 NO MO
111B Any T stage N1 MO
v Any T stage Any N stage Ml

According to some authors, it was proved that based on the
morphological characteristics of functioning and non-func-
tioning neuroendocrine tumors (nfNETs) of the pancreas, it
is difficult to predict the potential for malignancy of these
tumors. In addition, given the ambiguity of the exact defini-
tion of the features that characterize the malignancy of pan-
creatic NETs, the issue of developing common criteria that
would accurately determine the potential for malignancy and
prognosis remains relevant. From a clinical point of view, it
would be more rational not to subdivide the NETs into “be-
nign” and “malignant”, but to focus on identifying prognostic
factors. At present, some of these factors have been identified
and proven, including the following ones: metastases into the
liver, tumor invasion of lymphatic and blood vessels, as well
as invasion of extramural structures [21-23].

It should also be noted that some NETs recur despite the
absence of any prognostic signs of malignancy, and other tu-
mors do not recur even in the case of local invasion. It signifi-
cantly complicates the stratification of patients into groups of
high and low recurrence and mortality. In some studies, the
authors attempted to predict the disease by parameters such
as tumor cell aneuploidy, morphometric analysis, hypersecre-
tion of Ha-ras oncogene, hypersecretion of p-53, and prolif-
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erating cell nuclear antigen (PCNA) [23]. A more accurate
prediction of the course of the disease could be promoted by
combining data from the study of specific tissue markers for
different stages of pancreatic NET oncogenesis and standard
data on tumor morphology. But currently, this question re-
mains open [24-26].

A study to assess the level of malignancy of highly dif-
ferentiated neuroendocrine tumors proves the feasibility of
using a system that provides three tumor grades. In order to
determine tumor differentiation, in 2009, at the 6th annual
conference of the European Society of Neuroendocrine Tu-
mors in Grenada, a fairly simple classification was adopted,
which was suggested by G. Rindi et al. [17,20]. The ENETS
classification system distinguishes three tumor grades; the
criteria for distribution are the number of mitoses in 10 fields
of view, at high magnification, and/or Ki-67 proliferation in-
dex. It is recommended to use the MIB-1 antibody to evaluate
Ki-67. Evaluation of Ki-67 should be performed when deter-
mining the areas of the most stained nuclei in 2,000 tumor
cells (often it may be the periphery of the tumor) [26-29].

The current classification of the WHO (2017) and the gra-
dation of pancreatic neuroendocrine tumors are presented in
Table 3.
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Table 3. Gradation of pancreatic neuroendocrine neoplasms

Gradation Ki-67 index, (%) | Mitotic index
Highly differentiated PanNENs:
pancreatic NETs
PanNET (G1) <2 <3
PanNET (G2) 2-20 3-20
PanNET (G3) >20 >20
Low differentiated PanNENS:
pancreatic NET
PanNET G3 >20 >20
Small-cell type
Large-cell type
Mixed neuroendocrine and non-neuroendocrine neoplasms

note: Ki-67 proliferation index is based on the evaluation of more than 500 cells in the region of the highest nuclear labeling;
mitotic index - on the evaluation of mitosis in 50 fields of view at high magnification (0.2 square mm) in the region
of greatest density and is expressed as mitosis in 10 HPF (2 square mm). The gradation is determined on the basis of the highest
value. To estimate the Ki-67 index, quantitation using a printed image is recommended.
PanNENs are pancreatic neuroendocrine neoplasms; NETs are neuroendocrine tumors; NEC is neuroendocrine cancer

Given that the tumor grade is a predictor of the disease clini-
cal course and the most important criterion for histopathological
evaluation, the definition of this criterion in neuroendocrine tu-
mors is mandatory to establish a definitive diagnosis and to de-
termine further management tactics. Some studies have shown
that to determine the tumor grade, quantitation of mitosis should
be performed separately in all major metastatic foci, which is
associated with tumor heterogeneity [31-34].

In general, highly differentiated NETs are considered to cor-
respond to a low or intermediate level of malignancy, while low-
differentiated NETs correspond to a high degree of malignancy.
Highly differentiated NETs of grades G1 and G2 are usually
characterized by diffuse or intense expression of chromogranin
A and synaptophysin [30,35-37].

Determination of necrosis in the tumor indicates its higher ag-
gressiveness, which corresponds to the second or third tumor
grade, which must be confirmed by quantitation of mitoses and
the proliferation index. The third stage corresponds to low-dif-
ferentiated neuroendocrine carcinomas (NECs) with high mi-
totic activity, high Ki-67 index, areas of necrosis, a significant
decrease in chromogranin A expression and intense staining for
synaptophysin [38-41].

In most cases, distinguishing highly differentiated NETs from
low-differentiated neuroendocrine carcinomas is not a difficult task.

It is often difficult to distinguish between low- and interme-
diate-stage NETs, especially on the basis of biopsy material.
Therefore, performing a biopsy to verify the diagnosis and es-
tablish the tumor grade should include adequate sampling. It is
not always possible to establish a definitive diagnosis with the
determination of the level of malignancy on the basis of fine-
needle aspiration biopsy [42,43].

Some authors point to an important aspect of pathomorpho-
logical diagnosis, in different areas of the same tumor (and in
metastatic foci) it is possible to identify different tumor grades,
and therefore, in order to establish an accurate diagnosis, it is
important to evaluate data in different areas of the tumor. In ad-
dition, it is possible that over time the tumor grade of highly
differentiated NETs increases. This fact should be taken into ac-
count in the deterioration of the clinical course of the disease in
patients with the above tumors. Some literature sources describe
the transformation of highly differentiated NETs into a higher
tumor grade [43].
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Under certain conditions, the development of several primary
NETs within one organ is possible, so in familial multicentric
NETs, tumors of different degrees of malignancy may be present
in one organ.

In the literary sources, there is also a very interesting opinion
that in general any neuroendocrine tumors should not be con-
sidered benign.

In addition, hormonally active tumors of the pancreas are sub-
divided according to hormones and peptides that are produced
in excessive quantities. The most common hormone-producing
tumor of the pancreas is insulinoma, according to various au-
thors, it is 70-75% of the total number of hormone-producing tu-
mors of the pancreas [44]. It is followed by gastrinoma, 15-30%,
VIPoma, 3-5%, glucagonoma, 2-8%, somatostatinoma, 0.5-1%,
and other tumors that occur in a limited number. K. Oberg et al.
(1993) isolated pancreatic apudoma, a tumor that secretes pan-
creatic polypeptides, but is not manifested by any specific clini-
cal symptoms [13,18,44].

The terms “apudoma” and “APUD system” were first pro-
posed by H.G.E. Pearse in 1966 to indicate a group of different
neuroendocrine tumors with similar origins and properties. This
definition is an abbreviation of English words (Amine Precur-
sor Uptake Decarboxylation). Although all these cells originate
from nerve crest cells, tumors can be located anywhere in the
body: in the endocrine glands (pituitary, thyroid, parathyroid,
and adrenal), in the paraganglia, in the gastrointestinal tract.
They all synthesize amines or peptides that act as hormones or
neurotransmitters, and their close connection to the central and
peripheral nervous systems has led to the formation of a broader
concept that better reflects the relationship between the endo-
crine and nervous systems, “neuroendocrine tumors”.

It is the presence of amyloid in the stroma that is typical for
apudomas of different localization. APUD-amyloid is slightly
different from immunoamyloid, which is most common in med-
ullary thyroid cancer, also known as “cancer with amyloid stro-
ma”. Less often and to a lesser extent amyloid deposition occurs
in the apudomas of the pancreas, pituitary gland, adrenal glands,
and carotid body. It is believed that APUD-amyloid is formed
by parenchymal cells from the products of prohormone metabo-
lism. Immunohistochemical reactions with chromogranin A and
synaptophysin are currently the most widely used to confirm the
diagnosis of neuroendocrine tumors.
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Table 4. Characteristics of pancreatic neuroendocrine tumors

(Whipple’s triad)

head, body, tail, or diffuse

Tumor Cell type; typical location of Clinical manifestations Circulating biomarkers
(syndrome) the tumor

Insulin, the level of which

Insulinoma Beta cells of pancreatic islets: Hypoglycemia, dizziness, does not correspond to the

sweating, tachycardia, tremor,
convulsions, fainting

level of glucose in the blood,
proinsulin, C-peptide, chromo-
granins A and B

Gastrinoma (Zollinger-
Ellison syndrome)

Islet cells, G-cells of the duode-
num; everywhere in the gland,

Peptic ulcer, diarrhea, esopha-
gitis, epigastric pain

Gastrin, chromogranin A,
pancreatic polypeptide

often outside it

VIPoma
Werner-Morris syndrome,
pancreatic cholera)

Delta cells of pancreatic islets;
body and tail of the pancreas or
outside the pancreas

Watery diarrhea, hypokalemia,

hypochlorhydria VIP, chromogranin A

Alpha cells of pancreatic islets;
the body and tail of the pancre-

Mild diabetes mellitus,

necrolytic migrating erythema, | Glucagon, chromogranin A,

head of the pancreas

Gl . e . .
ucagonoma as, often large ones, spreading glossitis, stomatitis, angular glycentin
outside the pancreas cheilitis
. Delta cells of pancreatic islets; | Diabetes, diarrhea, steatorrhea, . .
Somatostatinoma e Somatostatin, chromogranin A
pancreato-duodenal cleft cholelithiasis
PPoma PP cells of pancreatic islets; o Pancreatic polypeptide, chro-

mogranin A

Pancreatic neuroendocrine tumors can develop as an inde-
pendent pathology or as part of various genetically determined
syndromes.

General comparative characteristics of pancreatic neuroendo-
crine tumors are shown in Table 4.

Insulinoma is a hormonally active tumor that develops from
B-cells of pancreatic islets of Langerhans and produces a large
amount of insulin (1 g of tumor contains 40 times more insulin
than normal tissue of the pancreas). It occurs very rarely (up to
1 case per 100,000 people), but among other apudomas, it is the
most common (70-75%) tumor that affects the islets of Langer-
hans. In 85-90% of cases, insulinoma is a solitary benign tumor
localized in the pancreas; in 10-15%, it is a multiple tumor; and
in 1% it is formed outside the pancreas: in the wall of the duode-
num, gallbladder, spleen gate. The first clinical diagnosis of “in-
sulinoma” was made in 1927 by A. Wilder, and it was success-
fully operated by R.R. Graham [57]. In most cases, insulinoma
is a single tumor. Multiple insulinomas occur in 10% of cases,
and in 10% of patients, they become malignant and metastasize.

Gastrinoma (Zollinger-Ellison syndrome) is a paraendocrine
pancreatic tumor that produces an ectopic hormone (gastrin),
which is not normally secreted by islet cells. In 80-85% of cases,
gastrinomas are localized in the pancreas, and in 30-60%, they
are solitary. Outside the pancreas, tumors are located in 20-30%
of cases, most often (15-20%), in the submucosal layer of the
duodenum (duodenum) or stomach [57]. In 30-40% of cases,
gastrinoma is associated with other genetically determined en-
docrine tumors.

VIPoma. In a small number of the islet part of the pancreas,
there are D1 cells. The tumor that develops from them produces
a vasoactive intestinal peptide (VIP). This tumor is called VI-
Poma (Werner-Morrison syndrome; pancreatic cholera); it was
first described in 1958. VIPomas make up 3-4% of pancreatic
endocrine tumors. In some cases, the tumor that causes Werner-
Morrison syndrome is ganglioneuroma, ganglioneuroblastoma,
atypical pheochromocytoma, localized in the chest, retroperito-
neally or in the adrenal medulla, while more than 80% of tumors
are located in the pancreas. The syndrome is manifested by the
presence of secretory diarrhea (liquid watery stools of at least
© GMN

0.7 liters per day for 3 weeks), hypokalemia, and metabolic aci-
dosis [57].

Glucagonoma is a tumor of a-cells that secretes glucagon.
Unlike other endocrine tumors of the pancreas, glucagonoma is
large, 3-6 cm, and no cases of extrapancreatic tumor localiza-
tion have been described. More often, the tumor is localized in
the tail of the pancreas (up to 80% of cases). It is an extremely
rare disease with a frequency of up to 0.1 per 1 million people
and a significant malignant potential (up to 80%). It metastasizes
in 90% of cases into the liver, in 30% - into the lymph nodes,
and occasionally - into other organs. Often these tumors produce
other hormones: insulin, adrenocorticotropic hormone, parathy-
roid hormone, etc. [57].

Somatostatinoma is a tumor that originates from pancreatic
D-cells and secretes somatostatin; it was first described in 1977.
This type of apudomas accounts for up to 4% of all gastrointes-
tinal apudomas, and classical manifestations occur in only 10%
of cases. In 60% of cases, somatostatinoma develops in the pan-
creas, in other cases, it originates from the small intestine. These
are usually large tumors with an average size of 4 ¢cm for the
pancreas and 2 for the duodenum [57].

PPoma, pancreatic polypeptide, is an endocrine tumor of
the pancreatic islets that produces pancreatic polypeptide (PP).
Small PP-producing tumors can be suspected if plasma levels
have been elevated for several months [57].

Non-functioning neuroendocrine tumors are pancreatic
neuroendocrine tumors that are not accompanied by any spe-
cific clinical manifestations. The diagnosis of non-functioning,
or clinically “dumb”, neuroendocrine tumors is associated with
the greatest difficulty, as they are not usually accompanied by
a specific syndrome of hormonal hyperfunction and hormone-
dependent symptoms. Such tumors include most PP-cell, A- and
D-cell tumors.

Morphological examination of the material is performed at
the preoperative stage in patients who underwent percutane-
ous tumor biopsy under ultrasound control or when perform-
ing endoscopic ultrasonography with a fine-needle sampling of
material from the pathological center. An urgent histological
examination of the preparation is performed intraoperatively to
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determine the nature of the tumor, the effectiveness of the sur-
gery performed in tumors, especially small ones, up to 2 cm, and
multiple lesions of the pancreas. The presence or absence of me-
tastasis to regional lymph nodes and the “purity of the cut” of the
resection surface of the pancreas in the malignant nature of the
tumor are also determined. The final conclusion about the nature
and spreading of the pathological process is determined after a
routine pathomorphological examination of the removed tumor.

Clinical case

A case of pancreatic NET (VIPoma) in a patient (male)
aged 31.

The patient applied to "TARGET" Cancer Clinic for chemo-
therapy (dated December 15, 2018). Complaints of large and
frequent diarrhea (up to 30 times a day) with progressive weight
loss. The patient was given a hospital discharge report after ex-
amination and treatment of neuroendocrine lung cancer.

History of the disease: radiography of abdominal organs and
multislice spiral computed tomography of thoracic organs re-
vealed disseminated lesions of both lungs; an empirical anti-
tuberculosis therapy was performed with no positive effect. The
patient was hospitalized in a medical institution for further ex-
amination and verification of the disease.

ECG (dated October 12, 2018): sinus rhythm, regular, normal
position of the electrical cardiac axis. Heart rate 100/min. Early
ventricular repolarization syndrome. Hypokalemia.

Ultrasound of the abdominal organs, kidneys (dated October
18, 2018): hepatosplenomegaly. Liver calcification. Chronic
cholangitis. Cyst of the left kidney. Chronic prostatitis.

Rg of thoracic organs (dated October 24, 2018): during con-
trol radiography, the right lung straightened. Disseminated pro-
cess of both lungs. The roots are dilated. Heart and aorta are
within normal.

Findings of histopathological examination (dated November
05, 2018): morphological changes are most likely typical for the
disseminated form of pulmonary epithelioid hemangioendothe-
lioma High probability of systemic lesions (liver, spleen).

Surgery (dated October 23, 2018): video thoracoscopy on the
right, revision, endoscopic resection of the upper lobe of the
right lung, drainage of the right pleural cavity.

Results of histopathological examination (dated November
23,2018): in the preparations of lung tissue with tumor growth,
histologically constructed of solid and cribriform structures rep-
resented by cells with moderate eosinophilic cytoplasm, with
nuclei containing high-granular chromatin, no mitotic figures
are determined. Amyloid deposition is detected in Congo red-
stained preparations.

Immunohistochemical study was carried out (dated December
10, 2018), according to its results, tumor cells are positive for
cytokeratin, synaptofin, and chromogranin A. When stained for

- '

a) Staining with hematoxylin-

eosin. Magnification x200 cation x400

b) IHC staining for Ki-67. Magnifi-
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the proliferation marker Ki-67, very single tumor cells are less
than 1% positive. Total cytokeratins, synaptophysin, chromo-
granin A: a positive reaction in tumor cells. Thus, the obtained
immunophenotype corresponds to a typical lung carcinoid (NET
G1).

The level of chromogranin A in blood plasma was 7,396 mg/
mL (dated November 14, 2018).

Scintigraphy of somatostatin receptors with Octreoscan
(dated October 12, 2018): hepatosplenomegaly. Multiple foci
of increased accumulation of the drug: in the left lobe of the
thyroid gland, mediastinum, in the lungs, and liver. Neuroendo-
crine tumor MTS with lesions of the liver, lungs, thyroid gland,
and mediastinum. Multiple bilobar metastatic liver disease and
spinal metastases.

Multislice spiral computed tomography of thoracic organs,
abdominal organs (dated December 04, 2018): widespread tu-
mor maligna with the involvement of the lungs, intrathoracic
lymph nodes, volume formation of the anterior-upper medias-
tinum, right lobe of the thyroid gland, liver, and skeletal bones.
(PG-MTS of the neuroendocrine tumor). In the area of the tail
of the pancreas, a lesion having an oval shape, sized 2.6 cm, lo-
cated intraparenchymatously, is visible. Low-density tumor tis-
sue, pancreatic tissue around the tumor has a normal unchanged
structure, the presence of a capsule, clear smooth contours, no
pancreatic hypertension, the presence of calcifications, and fluid
inclusions. Signs of portal hypertension, a cyst of the left kidney.

Endoscopic and percutaneous transabdominal ultrasonogra-
phy (dated December 16, 2018): a lesion in the tail of the pancre-
as, sized 3 cm, oval in shape, with heterogeneous structure, has a
hyperechogenic center with a hypoechoic rim on the periphery,
intraparenchymal location in the area of the bile duct at the level
of the head of the pancreas with no signs of choledocholithiasis,
dilation of the common pancreatic duct in the body or tail of the
pancreas. Multiple hypoechoic lesions in the liver, 0.5 to 7 cm in
diameter. Metastases into regional lymph nodes.

Immunohistochemical study (dated December 25, 2018) of
the obtained material, an expression of common markers of neu-
roendocrine differentiation of chromogranin A, synaptophysin,
and neuron-specific enolase was noted. A study of vasoactive
intestinal polypeptide expression revealed cytoplasmic expres-
sion in tumor cells. The trabecular architecture of uniform cells
with pale pink cytoplasm and round eccentrically located nuclei.
Thus, a pancreatic VIPoma is a G-2 neuroendocrine tumor. In
this case, according to the criterion for assessing mitotic activity,
the tumor belongs to the highly differentiated ones.

Neuroendocrine markers determined (dated December 20,
2018): gastrin 24 pg/mL (within normal), somatostatin 65 pg/
mL (normal value <31), vasoactive intestinal peptide (VIP) 940
pg/ml (normal value <75).

tion x400

Fig. VIPoma of the pancreas - NET G2
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VIPoma is a rare neuroendocrine tumor that is most common
in the pancreas and is usually diagnosed after metastasis.
Conclusions.

1. Untimely diagnosis of pancreatic neuroendocrine tumors is
due to the rare frequency of their detection, relatively small size
of hormonally active neuroendocrine tumors, the lack of spe-
cific clinical manifestations of non-functioning neuroendocrine
tumors, which account for about 60% in the structure of pancre-
atic neuroendocrine tumors.

2. Diagnosis of pancreatic neuroendocrine tumors is based on
the use of immunohistochemical methods that allow to con-
firm the biological nature of the tumor, assess the degree of its
malignancy, which affects the subsequent treatment tactics and
prognosis.

3. The use of a specific set of markers that complement each
other allows us to determine the degree of malignancy of the
tumor. The most common immunophenotype of neuroendocrine
tumors of the localization studied are Chromogranin A, Synap-
tophysin, CD56, Ki-67, p53, and AMACR.

Prospects for further development. Further search for organ-
specific immunohistological markers for accurate verification of
tumors and justification of the feasibility of using new schemes
of THC is a promising field for the study of the above tumors.
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SUMMARY

MORPHOLOGICAL DIAGNOSIS OF PANCREATIC
NEUROENDOCRINE TUMORS (REVIEW AND CASE
REPORT)

Opanasenko D., Krychevska O., Kuryk O., Zakhartseva L.,
Rudnytska O.

Bogomolets National Medical University, Kyiv, Ukraine TAR-
GET Oncology Clinic, Kyiv, Ukraine

Pancreatic neuroendocrine tumors (NETs) are an urgent prob-
lem. The issues of diagnosis and treatment of neuroendocrine
tumors (NETSs) are currently one of the most complex and rel-
evant ones in modern oncological endocrinology. The growing
interest in NETSs is due to the fact that the incidence rate of this
pathology has increased significantly in the world over the past
30-35 years. In the diagnosis of NETs, morphological research
is crucial; later it plays an important role in the choice of thera-
peutic tactics. The morphological diagnosis of a pancreatic NET
is based on the classification of the World Health Organization
and criteria for assessing NET prognosis. The main study in a
pancreatic NET morphological diagnosis is immunohistologi-
cal (IHC) examination using markers that allow establishing the
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neuroendocrine nature of the tumor, and markers that determine
the potential of tumor malignancy. To determine a NET, it is
advisable to use a combination of immune markers such as chro-
mogranin A, synaptophysin, and CD56, and to determine the po-
tential of tumor malignancy, Ki-67, p53, and AMACR.

The paper presents a clinical case of morphological diagnosis
of a pancreatic NET (VIPoma) from the practical experience of
TARGET Cancer Clinic. These recommendations are based on
data from the clinical recommendations of the European Neu-
roendocrine Tumor Society (ENETS), the American National
standards for the diagnosis and treatment of malignant tumors
(NCCN), a review of the literature for 2014-2019 using search
resource PubMed, Pathology Outlines, and CAP (College of
American pathologists), and data from patients with pancreatic
NETs treated at the TARGET Cancer Clinic.

Keywords: pancreatic neuroendocrine tumors, highly differ-
entiated neuroendocrine tumors of the pancreas, immunohisto-
logical diagnosis, VIPoma.

PE3IOME

MOP®OJIOTHUYECKASI JUATHOCTHUKA HEWPO-
SHJAOKPUHHBIX OIYXOJEN TMOMIKEJIYIOYHOM
JKEJIE3bI (OB30P JIMTEPATYPHI U CJIYYAN W3
MPAKTHKH)

Onanacenxo /I.C., Kpuuesckas O.U., Kypuk E.I,
3axapuesa JI.M., Pynnunkas O.I.

Hayuonaneuwiti meouyunckuii ynusepcumem um. A.A. boco-
monvya, Kues; Ownkonoeuueckas xaunuxa «TARGET», Kues,
Vrpauna

Heiiposnnoxpunnsie omyxonu (HO0) nmomxkemynouHoi xe-
JIe3bl SIBISIFOTCSL aKTyallbHOH mpobiemoil. Bonpoc nuarnocTtu-
ki U Jiedenus HDO Ha ceromsmHui JeHb SBISETCS OIHOM
u3 Haubosee akTyaJbHBIX HPOOJIIEM COBPEMEHHOW OHKOJIOIHU-
yeckol sHpokpuHosoruu. Pactymuii unrepec k HOO cBa3an
C TeM, 4TO IOKa3aTesib 3a00JIeBaeMOCTH JaHHOH MaToloruei
3HAYUTEIBHO MOBBICUIICS B Mupe 3a nocieanue 30-35 net. B
nuarHoctuke HOO pernaroriee 3HadeHUEe nMeeT MOP(OIOTrH-
YeCKOE MCCIICOBaHNE, KOTOPOE B JAJbHCHIIIEM UrpacT 3HAYH-
MyI0O poib B BbIOOpe jieueOHOil TakTuku. Mopdonornyeckas
quarHoctuka HOO nomkeny1ouHoN Keje3bl OCHOBBIBAETCS Ha
KiIaccudukaun BeeMupHO# opraHu3aiuu 31paBoOXpaHeHUS 1
Kputepusix oueHku nporuoza HO0. B mopdosnoruueckoit aua-
rHoctuke HOO nomxkenyno4Hoil »xese3bl OCHOBHBIM SIBIISETCS
uMMyHorucrojorudeckoe uccnenosanue (UI'X) ¢ ucnons3o-
BaHMEM MapKEpOB, KOTOPOE MO3BOJSICT YCTAHOBUTH HEHPOIH-
JOKPUHHYIO TPHPOIY OIYXOJeil W MapKepsbl, ONPEnessIoIue
MOTEHLMAJl 3JI0KAYEeCTBEHHOCTH omyxosiel. [l ompeneneHus
HD3O0 1nenecoobpa3Ho UCIIONB30BaTh COUETAHUE TAKMX UMMYH-
HBIX MapKepoB, Kak Xxpomorpanu A, cuHantodusun, CDS6,
a Julsl ONpeesieHus MoTeHIrana 3jo0kadecTBeHHocTH — Ki-67,
p53 u AMACR.

B cratbe mpezacTaBieH KIMHUUCCKUH cliydaid Mopdoornye-
ckoit quarsoctukd HOO nomkenynounoit xeness (VIPoma) u3
npaktuku oHkojoruueckoi knuHuku « TARGET». IlpuBenen-
HBIC PEKOMECHAAalIUM OCHOBAaHblI HA KIIMHUYECKUX JTaHHBIX EBpO—
HelicKoi accolMany Helpo3HaoKpUHHbIX onyxonei (ENETS),

© GMN

AMEPUKAHCKUX HaLlHOHaJ'lele CTaHJgapTax AUAarHOCTUKH U
JeyeHus 3iokadecTBeHHbIX omyxoneit (NCCN) u o630ope nu-
Tepatypsl 3a 2014-2019 rr. ¢ ucHoONIB30BaHUEM ITOUCKOBOTO pe-
cypca PubMed, Pathology Outlines, CAP (College of American
pathologists).
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IKCHHEPUMEHTAJIBHOE UCCIEJOBAHHUE ITPOYHOCTHBIX U MOP®OJIOTUYECKHUX
XAPAKTEPUCTHUK CUCTEMBI KOCTbh-®UKCATOP ITPU HAIIBIJIEHUU ITOBEPXHOCTH
HUMIITAHTATA MATEPUAJIOM HA OCHOBE BUOAKTHUBHOI'O CTEKJIA 1 THAPOKCHUAITATUTA

Ulazapes HU.A., 'TIpouenko B.B., bypbsinoB A.A., *UepHubiii B.C., 2A0yneiix Y.H., !Cosonnupid E.A.

Tocyoapcmeennoe yupesxcoenue « dncmumym mpasmamonozuu u opmoneouu HAMH Yxpaunvi»;
’Hayuonanvruii meouyurnckuti ynugepcumem um. A.A. Bocomonvya, Kues, Ykpauna

[oBpimenne >PQPEeKTUBHOCTH JE€UECHUs MAIHEHTOB C IIa-
TOJIOTHYECKUMH TIEPEIOMAMH AJIMHHBIX TpPyOYaThIX KoCTeil
MU TIEPBUYHBIX 3JI0KAYECTBEHHBIX M HOOPOKAUECTBEHHBIX, a
TaKKe METACTaTUYECKHX OITyXOJSIX KOCTH M MX MOCIEACTBHAX
(HenmpaBHUIIBHOE CpaIlleHHe, HEeCpalleHHe MeperIoMa, ICEBIO-
apTpo3, KOCTHBIE NE(EKTHI) SBIACTCS OMHON M3 aKTyaTbHBIX
mpobiemM opTomenuu W OoHKoopromeaunu [22,25,26]. Ceromus
B OHKOOPTOTIEINM TPH MATONOTHYECKHX IeperomMax Ha (oHe
OIyXO0JIeH MPOBOAAT YPECKOCTHBIM, HAKOCTHBIM, MHTpaMenyJ-
JSPHBIA OCTEOCHHTE3 WM 3Hponpotesuposanue [11,21]. [pu
MAaTOJIOTHYECKOM TI€PeNoMe JUTMHHBIX TPyOdaThIX KOCTeH Ha
(oHE 3II0KAYECTBEHHBIX OITyXOJNE€i CpalieHHs IepeioMa He
cleyeT OXHIATh, METOM METANIO(pUKCAINK JOIDKeH obecrie-
YUTh OMOPOCTIOCOOHOCTh KOHEYHOCTH, TO3TOMY IPOBOAUTCS
MaJuTHaTHBHAasA (PUKcaIMs MepeIoMOB OTIOPHBIMU METaIO(HK-
caropamu [13,24]. Ilpu maronornyeckux mepenomax Ha (GoHe
MEPBUYHBIX 370KaYE€CTBEHHBIX M METACTATHYECKUX OIyXONeH
KOCTEH MeTalIM4YeCKHe IIIACTHHBI U INTHQTHI, KaK MpaBuUiIo, He
yuanstores [5,13,27]. OCHOBHBIMH TPUYMHAMH OCTIOKHEHUH
HMHTPaMEyIISIPHOTO OCTEOCHHTE3a y MAlUeHTOB C IaTOJOTH-
YECKUMHU TepeIoMaMy UTHHHBIX TPyOJaThIX KOCTEH sBIseTcs
3aMeJJIEHHOE CpAIlleHHe, BTOPUYHOE CMENIEHHE KOCTHBIX OT-
JIOMKOB, CHI)KEHHE TIPOYHOCTU KOHTAKTa Pe3bObl BUHTOB C KO-
CTBIO C TIOCIEYIOIIENH MUTpalel U NEPeIoMOM KOHCTPYKIUH,
CJIE/ICTBUEM YETO MOTYT OBITh HECPAIIEHHE TEePElOMOB, KOTO-
pbie TpeOyIOT MOBTOPHBIX ONEPAaTUBHBIX BMEIIATENLCTB C yCTa-
HOBKOH JIOTIOTHATEbHBIX METATNIOKOHCTPYKITHI U UCIIONB30Ba-
HHEM KOCTHOW riactuku [26,28]. K HemocTtarkaM HaKOCTHOTO
OCTEOCHHTE3a OTHOCHTCSI TaK)Ke HapyIICHNWE BAaCKYISPU3ALUH
KOMITaKTHOTO BEIECTBAa KOCTH MO TIACTHHOH, CTIOCOOCTBYIO-
Iee BO3HHKHOBEHMIO OCTEOIOp03a, HEKPO3a M CEKBECTPALlUH
KOCTHOU TKaHH W, KaK CIECTBHE, OTCYTCTBUIO ()OPMHUPOBAHHS
KOCTHO-METAJUTMYECKOTO OI0Ka, 3aMEJICHHIO KOHCOIHMJAINH
nepenoma [20,26,29].

Kepamuueckue matepuaisl Ha ocHOBe ruapokcuanaruta (I'A)
1 Tpukanbiuiidocdara, a Takke OMOKOMIIO3UTHBIE MAaTEPUAIBI
Ha OCHOBE OMOAKTHBHOTO cTekia [1,4] obnamaroT ocTeOMHIYK-
TUBHBIMH M OCTEOKOHTyKTUBHBIMH CBOICTBaMH [6]. DT MaTe-
pHaBl MOTHOCTHIO 3aMEIAI0T KOCTHYIO TKaHb 0e3 00pa3oBaHus
(uOPO3HOTO €051, AKTUBHO CTHMYJIHPYIOT OCTEOTeHe3, 3HAUH-
TEJILHO yCHIIMBAIOT PENapaTHBHBIE MIPOLECCHI B MOBPEXKAECHHBIX
TKaH:X, CIOCOOCTBYET OBICTPOMY CPACTaHHIO KOCTH U BOCCTa-
HOBJICHHIO KOCTHOH CTpyKTypbl [6,10,19]. lns moBbIeHUst
KOHTAKTa MJIACTUHBI C KOCTBIO TPH MaTONIOTHIECKOM MeperiomMe
B HEKOTOPBIX CIIydasX MPHUMEHSIOT IJIACTUHBI C HAlbUICHHEM
Marepuraia Ha OCHOBE T'HPOKCHAINaTHTa U TpUKanbmiidocdara
[6], 6moakTHBHOTO CTEKIIa HA KOHTAKTHYIO TIOBEPXHOCTH METaJ-
TUYecKkoro mMIuianrata [2,4,9]. Momudukanus mOBEepXHOCTH
XUPYPTHYECKHUX UMITTTAHTATOB YaCTO UCIONB3YEeTCs KaK HHCTPY-
MEHT /TS MOTyUYeHUs] IOBEPXHOCTH, KOTOPasi, KPOME BBITTOTHE-
HUS 3aIIUTHOH POJIM, MOJKET YIydIINTh HHTETPAIMIO METalla B
OpraHm3Me JenoBeKa, CO3AaBas OMOAKTHBHYIO TOBEPXHOCTh Ha
OPTOTEAMYECKHIX YHIOMPOTE3aX U uMIUIanTarax [7,16]. [lpume-
HEHUE OHKOJIOTHYECKNX [EMEHTHBIX SHAONPOTE30B OEAPEHHOM
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KOCTH C BOPOTHHYKOM, MOKPBITBIM I'MAPOKCHANATUTOM, COTPO-
BOJK/1aJ10Ch OCTEOMHTErpallieil UMIIJIAHTaTa U HU3KOM YacTOTON
acenTUyYecKoil HecTabmabHOCTH Yepes 5 (6%) u 10 (11%) mer.
IIporpeccupoBanue paguoOIIOCIEHTHOW JIMHUM 1O BpPEMEHH
OBLTO 3HAYUTENBHO HIDKE B rpymIie ¢ TokpbiTHeM ['A (2,72 mpo-
tus 7,81, p=0,02) [8].

Lens paboThl - MpoBeOeHHE SKCIIEPUMEHTATBHOTO OHOMe-
XaHUYECKOTO HCCIIeIOBaHUs O0MbIIeOepIioBOl KOCTH KpPBIC Ha
MIPOYHOCTH TOCIIE OCTEOCHHTE3a MTH()TAMU M TIACTHHAMHU C
HamblIEHHEM Ha WX MOBEPXHOCTh MaTepHaioB Ha OCHOBE OHO-
AKTHBHOTO CTEKJIAa 1 TUJIPOKCHAIATHTA, JIETHPOBAHHOTO cepedpoMm;
TIPOBECTH JNEKTPOHHO-MUKPOCKOITIIECKUE HCCIEA0OBAHNS MECTa
KOHTAKTa IJTACTHHBI U MITHU(TA C HAMbIICHHEM OMOKOMIIO3UTa Ha
€€ MOBEPXHOCTH C OKPY Katolel KOCTHOM TKaHbIO.

Martepuan u Meroabl. MccienoBanue NpoBOAMIM Ha
17 cammax kpeic Wistar maccoit 230-255 r. UMnnantanuro
mMTH(TOB U TIIACTHH, a TAK)KE BBIBOJ JKUBOTHBIX U3 IKCIIEPH-
MeHTa (4 u 8 Henl.) MpoBOAMIN Mo/ 00IKM 00e3001HBaHUEM.
Bce xnBOTHBIC HAXOAMIHCH 1O HAOMIOAEHUEM BETEpHHAP-
HOTO Bpaya B CTAHJAPTHBIX YCIOBHAX aKKPEIUTOBAHHOTO
BuBapus HanmoHanIbHOTO MEIUIIMHCKOTO YHUBEPCUTETA UM.
A.A. boroMonbla, Ipu €CTECTBEHHOM IIMKJIE CBET-TEMHOTA,
MMeIN CBOOOAHBIN AocTyn K Boxe. VcciemoBaHHsS MPOBO-
JUIINCH B COOTBETCTBUH C MEXAyHAPOAHBIMU TPHUHIUIIAMH
OMO3THKH, cornacHO «EBpomneiickoii KOHBEHIIMHU 3aIUTHI 110~
3BOHOYHBIX >KUBOTHBIX, HCIIONB3YEMbIX B SKCHEPUMEHTAIb-
HBIX U IpYruX Hay4HbIX Hessix» (CtpacOypr, 1986), n 3akoHa
Ykpaunst Ne3447-1V ot 21.02.2006 «O 3aniure )KUBOTHBIX OT
JKECTOKOTO O0paILIeHUS».

[IpeameTom mcciie1oBaHus SBUIUCH Mpenaparsl Oombiiedep-
LOBBIX KOCTEH KPBIC MOCIE UMIUIAHTAIINH HHTPAMEMyIIAPHBIX
THUTAHO-HUKENEBBIX INTU(TOB U TUTAHO-HUKEIEBBIX HAKOCTHBIX
TIACTHH C HAIMBUICHWEM Ha WX TTOBEPXHOCTh MaTepHaja Ha Oc-
HOBE OMOAKTUBHOTO CTEKI]A, MaTepHaga Ha OCHOBE THPOKCHA-
MaTUTa, JISTUPOBAHHOTO cepedpoM, U MTU(PTOB U TIIACTHH 0e3
HambiTeHns. Hanecenne kepaMU4ecKoro Mateprana Ha OBepX-
HOCTh METAJUTMYECKUX UMIUIAHTATOB MPOBOANIN METOOM ra30-
JIETOHAIMOHHOTO OCakAeHHsA. VIcTpiTaHue Ha TPOYHOCTH TIPO-
BOZMIN TIOCIe 4 uin 8 Heaenb UMIUTaHTamu. B nepBoit cepun
9KCIIEPHMEHTa UMIUTAHTHPOBAIN MTH(T; BO BTOPOI cepuu mc-
TI0JTb30BAIH TIACTHHY, Pa3/eIB BCE Mpenapars! 00bIIedepIio-
BBIX KOCTEH Ha 7 TPy B 3aBUCUMOCTH OT BHJA TOKPBITHSA (6€3
HambUIEHNs, C HATbUICHHEM MaTepuala Ha OCHOBE OMOAKTHB-
HOTO CTEKJIa, C HalbUICHHEM THAPOKCHAIATHTA JIETHPOBAHHOTO
cepedpom), BUAa UMIUTaHTaTa (IUTHGT WIK IJIACTHHA) U CPOKa
UMIUTaHTauH (4 nin 8§ HeZlenb). XapaKTepUCTHKA UMILIAaHTATOB
npezcTaBieHa B Tadmuue 1.

Ha puc. 1 mpencraBmeHsl 00pasmpl THTAHO-HUKEIEBOTO
mradTa(a) U TUTAHO-HUKEIEBOW HAKOCTHOW IUTacTHHBI (0) C
HambUIEHHEM Ha MX MOBEPXHOCTh MaTepuajia Ha OCHOBE OHO-
aKTUBHOTO CTEKJAa M MaTephaia Ha OCHOBE T'MIPOKCHANaTHTa
JerupoBaHHOTO cepedpoM. Ha puc. 1 mpencTaBieHsl MakpoImpe-
TapaTthl KOHEYHOCTEH KPBICHI C IMIUTAHTHPOBAHHBIMU METaILIN-
YeCKHUMHU ITH(TOM (B), U IITACTHHOM (T).
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Puc. 1 Tumaro-Hukeneswvlil GHYMpUKOCMHbIL Wmughm (a), u mumano-HuKenesas niacmuna (0) ¢ HanvlieHuem Ha UxX NOBePXHOCb
Mamepuana Ha 0CHo8e OBUOAKMUBHO20 CIMEKIA U MAMEPUANA HA OCHOBE 2UOPOKCUANAMUMA 1e2UPOBAHHO20 CEPeOPOM.
Maxkponpenapamul KOHeuHOCMeU KPbICbl ¢ UMNIAHMUPOBAHHIMU MEMALTULECKUMU WMUPMOM (8) u nIacmuHoll (2)

Tabnuya 1. Xapaxmepucmuxa umMnianmamos

No cepun

Ne rpynnbi

HNmniaanrar

Cpok, Hel.

1

gt ¢ HanbIIeHHEM (OMOKOMIIO3HT)

8

HItndT ¢ HambUIeHHEM (THAPOKCHANATHUT + cepeOpo)

ItudT Oe3 HambIICHUS

IInactuna ¢ HanbUIeHHEM (OHMOKOMITO3UT)

[Tnactuna ¢ HamblIeHHEM (OHOKOMITO3HT)

IInacTuHa ¢ HambUIeHWEM (THAPOKCHATIATUT + cepedpo)

2
3
4
5
6
7

[Tnactuna 6e3 HanbUICHUS

B |oo| |00

© GMN

Puc. 2. Henvimamenstoe ycmpoticmeo
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Memoouxa buomexanuuecko2o ucciedosanus. Viccnenosanme
npenaparoB 60IbIIEOSPLOBBIX KOCTEH KPBIC HA MPOYHOCTD MPO-
BOUJIU C TPUMEHCHUEM HUCIIBITATEIbBHOT'O yCTpOI\/'ICTBa Ha OCHOBEC
TECH30AMHAMOMETPHUYCCKOIO JaT4yrKa 1 LLITaHl"eHLU/lpKy.]'lS[ C l_II/I(pr—
Boif nHaukauueit (Puc. 2). Harpysounas u u3amepurenbHast cucTe-
Ma YCTpOMCTBa MO3BOJISIET 3aMMCHIBATH JHArpaMMsbl J1ehopMUpO-
BaHUA IIPU PACTAKEHNUH, CKATUU U I/ISFI/IGB, MPOBOAUTH UBMEPECHUA
TBEPAOCTU KOCTHOﬁ TKaHHW, BBINOJHATE Pa3IMYHBIC IPOTrpaMMbI
Harpy3ku-aepopmupoBanus [3].

UcneitarensHoe yctpoiictBo (Puc. 2) jkecTko 3akperuisiu
K paboueMy CTOIy OMOMEXaHMYECKOTO JKCIIEPUMEHTATBEHOIO
Komriekca. Ui 3akperuieHust B UCIHBITaTeIbHOM YCTPOMCTBE
snuu3bl Koctei momenianu B popmy. Koctusiii nement Cemex
C OTBEpIUTENEM IEpPEMENIMBANIM B MJIacTUKOBON nocyne. Ilo-
clie B3aMMHOW pEaKkIuu CMech NPHOOPETaeT JOCTATOYHYIO
IUIACTUYIHOCTD JIJIS CO3/IaHuUS OTIop JIt000it hopmbl. bosbiiebep-
IIOBYIO KOCTb HETIO/IBHIKHO 3aKPeIUIsuid B (hOpMe B MOJIOKEHUH,
KOTOPOE COOTBETCTBYET HAIPABICHUIO OMOMEXaHWYECKOW OCH
KOHEUHOCTH, 3aTeM B (hopMy 3aJIMBaIM IPUTOTOBICHHYIO MacCy
uemenra. [lomumepusanust nemeHta npoucxoauia 3a 30-40 mu-
HyT (Puc. 3). lns ucnslTanuii Ha cxarue, npenaparsl (3) miact-
MaccOBOM IUIOIAAKONH yCTaHABIMBAIW B ONOPHbIA y3en (7)
HCHBITATCIBHOI'O yCTpOﬁCTBa. T6H30}1HHaMOMeTpM‘[HbIﬁ aaT-
yuk (5) u3Mepsromuil cuity F, npuxiaapiBaeTcs K mpemnapary.

| ) |

r 2 : 4

¢

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

ITanreHupKyb ¢ LHppoBOH HHIUKALMEH (4) I H3MepeHHs
nedopmannit (tounocts nzmepenus: 0,01 MM), 3aKperuIeHHBIH
B HETOJBIKHOM 3akume Ha cranune (1), ¢pukcupyer obuiue
(cyMMapHbIe) IepeMelleHUs] HOIPY304YHOro BUHTA (2) BMecTe C
MOIBMXKHOM TOJIOBKO#. JlaHHBIC 0 TIOKa3aresisax CUibl U aedop-
MalliH [IOCTYNAaIOT K MUKpoIpoueccopy (6), KOTOpblil epenaet
JaHHble O Ipolecce AeGopMUPOBAHUS HA IKpPaH IMPOrpaMM-
HO-KOMITBIOTEPHOTO KOMIUIEKCa. IIpyn OKOHYaHMHM HCHBITaHUS
3alMCBIBACTCS AuarpamMMa JeopMHUPOBAaHMSI B KOOpPAMHATAX
«ycunue F (N) - abcomotnas nedopmanust A (mm)» (Puc. 4).
TeH30qMHAMOMETPUYHBIM 1AaTYMK MO3BOJSAET U3MEPATh yCUIINSA
B nuanazone 0-500 N, 1ocTaroyHoOM it UCIIBITAHUHN Tpernapa-
TOB KOCTEH KpbIC Ha NPOYHOCTb. OTHOCUTEINIbHAS MIOIPEIIHOCTh
U3MEpEHUs Harpy3Kd He IpeBblaeT 1% oT u3MepseMoi Benu-
quHbl. [IpuMeHsm oqHOPa30BbIil PyYHON pEeXUM HArpys3Kd Ipe-
IIapara Ha CyKaTHe IIyTeM PaBHOMEPHOI'O BpallEHUs Harpy304HOro
BuHTa (2). Harpy3ky npukiagpBaii K IU1aTO OOJIBIIEOSpPIIOBOi
KOCTH BJIOJIb €€ OMOMEXaHHYECKOW OCH M COXPAHSIIN IO MOMEHTa
TIOJIHOTO pa3pyLIEHUs Mpernapara. JTOT PeXUM UCIIBITAHUN pea-
JIM30BAJIM JUISl YCTAHOBJICHUS MaKCHMAaJIbHBIX HAarpy30K, KOTOpbIE
BBIJICP)KUBACT ONBITHBIN oOpaser. [lepemerienne mnpu Harpyske
M3MEPSUTH IITAHTCHIUPKYJIEM ¢ L(POBOH MHIANKALMEH, BXOIHUT B
COCTaB UCIIBITATEIILHOIO YCTPOMCTBA, C BBIBOJOM JIaHHBIX Ha IIPO-
IPaMMHO-KOMITBIOTEPHBIN KOMILIEKC B BUJIe Auarpammsl (Puc. 4).

Puc.3. Qukcayus snughuzos 6onvuebepyosoii kocmeii kpwic 6 popme ¢ kocmuwvim yemenmonm CEMEX

FN o=

-
L

== AL mm

Puc. 4. Jluaepamma decpopmuposanus na sxpane npoepammHo-KOMNbIOMEPHO20 KOMNIEKCA

Mertoyka MOP(HOIOrHIECKOTO UCCIIEIOBAHNS KOCTH B MECTe
TIOTPY’KeHHsI IMIUIAHTATOB HA JIEKTPOHHOM MHKPOCKOTIE.

INomyuyenHyto y 7 )KUBOTHBIX IIPU OWOTIICHU TKaHb M3 30HBI
MMIUTAaHTAIMU M3METbYalli Ha KYCOUYKH 00BbEeMOM OKOJIOo 1 MM
n ¢uxcupoBaan 2% pacTBOPOM INIyTAapOBOTO ajbJETH[a, 3a-
oydepennoro 0,1 momsproit cmeckto Cepencena, pH 7,3, B
Teuenne 1,5 gaca. ITocae 20-TM 94acoBOM OTMBIBKH B TOM K€
Oydepe TkaHb AeKaTbIUHUPOBAIU B 5% a30THOM KHCIIOTE B TE-
4yeHHe 2-8 4acoB, WK C IOMOIIBIO STHICHIHAMHHTETpaaneTaTa
(BTA) B Teuenne 20 cytok u nodukcupoBaiu B 2% pacTBo-
pe yerspexokucu ocmusi B Oydepe Cepencena B Teuenue 1,5
gaca. 3aTeM TKaHb 00E3BOXXHMBAJIM B CITUPTAX BO3PACTAIOIICH
koHneHTpaiun (70-100°) 1 abCOMOTHOM alleTOHE, TOMEIIATH
B KOMIUIEKC DITOKCHIHBIX CMOJ «DTOH». YJIBTPATOHKHE CPEe3bl
n3rorasinBany Ha ynsrpamukporome LKB 8800 111 (IlIsenmst)
1 KOHTPAcTUPOBAIIM ypaHmiI-aneraroM 1o Jladry u nurparom

112

cBuHLA 110 PeiiHonbacy. MccnenoBanue nmpenaparos IpOBOJIN
Ha IeKTpoHHOM Mukpockone JEM-100B (SIlnonus) npu Hanpsi-
skeHHn yckopenus 60 kV.

Pe3yabTarsl H 06cy:kaeHue. Pezyibmamol Guomexanuiecko-
20 uccnedoBans

[Mepemenennst, BO3HUKAOIIE B ONMBITHBIX 00pa3max 00ib-
medepIioBOil KOCTEH KpbIC MO JeHCTBUEM OJHOPA30BOl Ha-
Ipy3KH [0 pa3pylIeHUs, IPEACTABICHBl B BUIE JAHArpaMM
nedopmupoBaHus (Tpaduueckast 3aBUCHMOCTb MEXIY Iepe-
MEIIEHUSIMH TOUYKH MPUI0KEHMS Harpy3KH A u Harpy3koi F).
Juarpammsl 1eOpMUpPOBAHUS K pa3pylIeHUIO B KOOpAWHA-
Tax «Harpyska-IepeMelleHre» B JIMHEHHOM Auana3oHe s
Ka)XJIOTO OIBITHOTO 00pa3na MpeACTaBIeHBl Ha PHCYHKE 5.
IMonyuyennsre nokaszarenu Harpy3ku F (N) x paspymienuto u
nepeMeIieHust A TOUKH NPWIOKEHNsT Harpy3Kku A (MM) Tpen-
CTaBJIeHBI B Tabuuie 2.
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Puc.5. [Juacpammor depopmuposaniis st KasCO020 ONbIMHO20 0OpaA3ya
Tabnuya 2. Pesynomamul u3yuenus NPOYHOCMU 8 CUCEME KOCIb-UMNIAHMAM
Ne Ne HMmnianrar Cpor, FN A, mm
cepHuH Hell.
1 Tt c HanbuieHHeM (OMOKOMIIO3HUT) 8 180,7 3,21
1 2 ItndT ¢ HambUICHHEM (THAPOKCHAIIATHUT + cepedpo) 8 103,28 2,51
3 [TudT Oe3 HaNMBLICHUS 8 52,22 2,1
4 [Inactuna ¢ HambplIeHHEM (OMOKOMIIO3HUT) 4 68,84 1.4
5 5 [TnactuHa ¢ HanbUIeHHEM (OMOKOMITO3HUT) 8 118,74 4,32
6 [TnacTuHa ¢ HambUIeHUEM (THAPOKCHATIATHT + cepebpo) 4 54,34 1,7
7 IInactuHa 0e3 HabLICHUS 4 51,35 2.2

Pesynbrarhl HCCIeI0BaHuUs, IPUBEICHHBIC B TaOuHIe 2, 10~
Kas3aju, 4YTO0 HauOOJNBIIYI0 MPOYHOCTh JEMOHCTPUPYIOT OIbIT-
HbIe 00pa3lbl Ha § Henene Mmocje UMIUTAaHTAluH MTH(Ta ¢ Ha-
MBIJICHUEM MaTepHaia Ha OCHOBe Omoctexina [12], miacTiHBI ¢
HaIlbUICHHEM W3 MaTepuaja Ha OCHOBe OmocTekia W mrudra c
HaIbUICHUEM THUIpOKcHanatutal7], JerupoBaHHOTO cepeOpoM,
0 YeM CBUJICTENIHCTBYIOT 1 JAHHBIE JIPYTHX HcchenoBareneit [23].

© GMN

HawmmMenbimas mpoyHOCTh HAOMIOAATACh HA OMBITHBIX 00pa3-
1ax ¢ IPMMEHEHHEeM IUIACTHHBI O3 HalblICHUs U ITHdTa ¢ Ha-
MBIJICHUEM THIPOKCHATIATHTA, JISTHPOBAHHOTO cepedpoM, Ha 4
HeJIeNe MOCie MeTAJUIOOCTEOCHHTE3a, a TAKiKe C MPHMEHEHHEM
mrradTa 6e3 HABUICHHS Ha 8 HeJele Mmocie MeTalI00CTeOCHH-
te3a. [TomydeHHbIe pe3ylibTaThl COOTHOCSATCS C pe3yibTaTaMu

HCCIIeIOBaHMI APYTHX nccnenosarenei [17,18,23].
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Puc. 6. 3ona penapamusnoii pecenepayuu KOCMHOU MKAHU 60KPY2 WMUDMa u NIACMUH ¢ Hanvlienuem cnycms 4 u 8 neoenv nocie
umniaumayuu. Obpasosarnue ubpo3HOU MKAHU ¢ eOUHUYHbIMU ocmeodnacmamu (1,2) 6 obnacmu nospedxicoeHus: u UMNIAHMAYUY
wmugma c nanviieHuem; Kiemoundas peopeanHu3ayus u 0Cmeo2ene3 GOKpye UHMpameOyiIApHOU UMIAAHMAayuu wmugma
¢ nanvinenuem (3,4,5,6); penapamusnviii ocmeocunmes u MUHEPAIU3AYUSL HOBOOOPAZ08AHHO20 MAMPUKCA BOKPY2 UMNIAHMAYUY
nracmun ¢ Hanviienuem (7,8). Cpoxu axcnepumenma: 4 nedenu— 1, 3, 5 u 7; 8 nedenv — 2, 4, 6 u 8. Illpumeuarnue: 3 — spumpoyum,
Do — v03unogun; K — konnazernosvie gonoxkua; Km — kocmuwiil mampuxc, JI — nakyna, M — makpogae; H — neiimpoghun,; O — ocmeo-
yum,; Ok — ocmeoxnacm,; @ — pubpobnacm. Inexmponnas muxpogomoepaghus, 1,3,4,5,7 u 8 ye. x2400; 2 ys. x4000; 6 ys. x8000
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B wuccnenoBaHHbIX 00pasiaXx ¢ HMMILTAHTHPOBAHHBIM THTa-
HO-HUKEJICBIM IJ_ITI/I(l)TOM C HAIlbUICHUEM YCTaHOBJICHBI YIIbTpa-
CTPYKTYpHbIE NPHU3HAKU PENapaTUBHON pereHepaluu. Y4YacTOK
HOBPEKJICHHST XapaKTePU30BaJICsl 3HAYUTEIBHBIM 00pa3oBaHHEM
KOJTareHa B BHEKJICTOYHOM MAaTPUKCE PEreHEPUPOBAHHON TKaHU.
[TocnenHuii B 3HAUMTENBHOM CTENEHH TOMUHUPYET Haj KJIeTOY-
HBIM COCTaBOM, 3apErHCTPUPOBAHBI OT/ENbHBIC IPYIIIbl (HHOPO-
OmacToB M oMHOUYHBIE ocTeobnacTsl. Ha puc. 6(1) mokasan yda-
CTOK MopdoreHe3a Takoi (GuOpO3HOI TKaHH. B MEXKICTOUHOM
HPOCTPAHCTBE U3penKa OOHAPYKUBATKCh Makpodarn U KIIeTod-
HBIH JeTpUT (MPOAYKTHI pacmajia MoruoImMx KieTtok). Maxpodaru
cofepikar (parocoMbl pa3HOro THaMeTpa M INIOTHOCTH B [IUTOILIA3-
M€, YTO SABJIACTCA LHUTOJOIMYCCKUM ITPOSABICHUEM (I)aFOL[I/lT03a u
CBUJICTCIILCTBYET 06 I/IH(l)I/IJ'IpraLIPIl/I KJIETOK MOHOIMTapHOTO
psAaa B YUaCTKE IMOBPEKACHUSA C LEJIbIO SJIMMHUHAILIUN TTOBPEXK-
JACHHBIX CTPYKTYPHBIX DJJIEMEHTOB KJICTOYHOI'O MaTpHUKCA.
Amnann3 ydactkoB (uOp0o3a BBIBII HX HEOJHOPOTHOCTh. B He-
KOTOPBIX y4acTKax cpeau (puopobractoB oOHapyx eHbI (yHK-
[IHOHAIBHO aKTUBHBIC 0cTe00MacThl (puc. 6(2), puc. 6(3)). s
0CcTe00J1IaCTOB XapaKTepHa XOPOIIO pa3BUTasl SHAOMIa3MaTH4e-
CKas C€Tb, BOKPYT KJIETOK YBEJINYCHA INIOTHOCTH BOJIOKHUCTBIX
CTPYKTYPHBIX DJIEMEHTOB BHCKJICTOYHOI'O MaTpHKCA. Dt npu-
3HAaKU yKa3bIBarOT, YTO 0CTe00IacThI NpOAYLHUPYIOT BHEKJIETOU-
HBII MaTpuKc B Hporecce MopdoreHesza KOCTHOH TKaHU (pHC.
6(2), puc. 6(3)). OnHako TaKue Y4aCTKU ObUTH MEIKHMH, HMEIH
HU3KYIO IUIOTHOCTH B CPAaBHCHUU C MHHGpaJ’lH3OBaHHOﬁ KOCT-
HO#1 TKaHBIO U 6e3 MPU3HAKOB (POPMHUPOBAHHUS JIAKYH, B KOTOPBIX
JIOKAJTU3YIOTCSI OCTE00IAaCThl M OCTeOIUThI. YacTo oOHApyxH-
BAJINCh €IUHUYHBIC, TH((DY3HOIOKATH30BAHHbIE OCTE00IACTHI
0e3 mpu3HaKoB (GOPMHUPOBAHHS KOCTHOTO MaTpukca (puc. 6(3)).

Ilo pesynpraTaM MpOBEAEHHOIO UCCIIEIOBaHUSA CIEIYyeT Cle-
JIaTh BBIBOJI O PA3BUTHH (PHOPO3HON TKAHH B MECTaX TTOBPEKICHHUSI
Y MHULIHATOPHBIX MPOSIBIICHUSX OCTeoreHe3a. B o0macti noBpesk-
neHust GrOpo3, KOTOPBIi BKIIOYaeT B cedst Murparmio Gpuopobdiia-
cTOB U (HOPMHPOBAHKE IUIOTHBIX KJIACTEPOB KOJUIATeH BOJIOKOH,
JIOMUHHPYET HaJl penapaTuBHBIM OCTEOTEHE30M.

B GonbuiMHCTBE 00pa3lOB C MHTPAMEAYUISPHOW HMILIAH-
Talyeil TUTAaHO-HUKEJIeBOTO ITH(TA C HambUIeHHEM OOHapy-
JKEHBl YYacTKH PENapaTHBHOM pereHepanuy ¢ MpHU3HAKAMH
OCTEOreHe3a. YUacTKU OCTeoreHe3a OblIM HEOJHOPOJHBIMHU 110
KJIETOYHOMY COCTaBy M IVIOTHOCTH BHEKJIECTOUHOI'O MaTpHKCa.
OOHapyKeHbl 30HBI KOMIIAaKTHOM JIOKalW3alMd aKTMBUPOBAH-
HBIX 0CTE00JIaCTOB U Y4acTKU ¢ (hOPMHUPOBAHHEM IPyOOBOIOK-
HUCTOI KOCTHOM TKaHHU.

B nepBoM cityyae BHEKJICTOUHbIH MaTPUKC COAEpIKaT HeOOb-
II0€ KOJINYECTBO BOJIOKHUCTBIX AJIEMEHTOB - KOJIJIAreHOBBIX
BOJIOKOH, @ B MCCJICAOBAHHBIX IMOJIAX JOMHUHUPOBAJIN KIIETKH, B
OCHOBHOM, OCTEOOJACThI, a TaK)Ke CIUHUYHBbIC (HUOPOOIACTHI,
Makpodaru U HEeKOTOPbIE JICHKOLUTHI - S03MHO(UIIBI U HEHTPO-
¢unbr (puc. 6(4)). Mexay KiIeTKaMH BbISBICHBI €IMHUYHBIC
SPUTPOLUTHI, pETeHEPUPOBAHHBIE TeMOKAWIIPEl HE 0OHapy-
»keHbl. Ha 0CHOBE ONMUCAaHHOTO YIBTPACTPYKTYPHOTO COCTOSTHHS
Y4YaCTKOB OCTEOTeHe3a CIEAYeT C/eNaTh BBIBOA 00 MHUIMALIUH
penapaTUBHOTO OCTEOTeHe3a C MPOSIBICHUSIMH BOCITATUTEIbHOI
peakiiy, Ha YTO yKa3bIBaeT MOsBICHHE JICHKOIMTOB B mepude-
PpHUUECKOI KpOBH.

Bo Bropom ciyyae ydacTKM KOCTHOW TKaHM XapaKTEpH30-
BJIMCh AJIEKTPOHHOIUIOTHBIM (OCMHUO(MHIBHBIM) KOCTHBIM Ma-
TPUKCOM C OCTEOLIUTAMHU B CIOKUBIIUXCS JIaKyHaX (puc. 6(5)),
4TO yKa3bIBaeT Ha aKTHBHOE (DOPMHUPOBAHUE 1 MUHEPATH3ALNIO
rpyOOBOIOKHUCTON KOCTHOM TKaHH. BOIBIIMHCTBO OCTEOLMTOB
B KOCTHBIX JIAKyHaX MMEIOT XOPOILIO Pa3BUTHIN OEJIOK-CHHTETH-
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YeCKU ammapar, B YaCTHOCTH, SHAOIUIa3MaTHUYECKYyl0 CEeTh B
neprupepuyeckoil LUTOIUIa3Me), YTO CBHICTENLCTBYET O MPO-
JIOJDKCHUM HMX CHHTETUYECKOM aKTUBHOCTH. Perucrpupoaiuch
OT/ICNIbHBIE OCTEOLHTHI C YIIBTPACTPYKTYPHBIMHU MPH3HAKAMH JIHC-
TpOhHUISCKUX M3MEHEHHH (PeIyKIHMsI OpraHeil, OTeK [UTOILIa3-
MBI), YTO, 110 BCEil BEPOSITHOCTH, CBHICTEIILCTBOBATH O BTOPHYHOM
MOBPEXK/ICHHST PETCHEPUPOBAHHON TKaHH Ha (hOHE HAPYIICHHOM
MUKPOLIMPKYIISILUY, pUC. 6(6).

Ha ocHoBe pe3ynbsTaToB MCCIIEIOBAHUM CIEoyeT cleaTh Bbl-
BOJl 00 aKTUBHOM perapaTHBHOM OCTeoreHese ¢ (POpMHPOBAHU-
eM TpyOOBOJIOKHUCTOH KOCTHOI TKaHM BOKPYT ydacTKa HHTpa-
MeAY/UISIPHON MMIUIAHTALMK ITH(TA C HAIIBUICHUEM.

Ipu nccienoBaHUM y4acTKOB KOCTHOM TKaHU Ha YPOBHE UM-
IUIAHTALUH TUTAHO-HUKEJIEBBIX IIACTHH C HAIIBUICHUEM BBISIB-
JICHO JOMUHUPOBAHUE IEKTPOHHOIIOTHOIO KOCTHOTO MaTpPUK-
ca B BBIJICJIICHHBIX 00pa3iax. B mycThIX OT MaTpuKca y4acTkax
3apErUCTPUPOBAHbI JIOKAJIbHBIE CKOIUICHUS OCTE00JacTOB U
enuHUuHbIe GuOpobnacTel 1 Makpodaru (puc. 6(7)). Hamnune
IUIOTHBIX BOJIOKHUCTBIX KOMIIOHEHTOB B MaTPHUKCE M HX BBICO-
Kasi OCMHO(MINS YKA3bIBAIOT HA €ro0 MUHEpAIU3auuio. B aTnx
yuyacTkax c(hOpPMHPOBAHBI JIAKYHBI C OJMHOYHBIMU OCTEOLIUTA-
mu (puc. 6(8)), 0 yIBTPaCTPyKTYPHBIM IPH3HAKaM HOBOOOpa-
30BaHHas KOCTHAs TKaHb 110700Ha TPyOOBOIOKHUCTOM.

AHanu3 MCCIeI0BaHHBIX 00pa3loB M JaHHBIE APYTUX HC-
cnenoareneit [14,15] mo3BoJISIIOT cliesiaTh BBIBOJ 00 aKTHBHOM
perapaTiBHOM OCTeoreHe3e ¢ opMHUPOBaHHEM I'PyOOBOIOKHH-
CTOW KOCTHOW TKaHH, €€ JJOMUHHUPOBAHUU B KOCTHBIX pereHepa-
Tax [P UCIIOJIB30BAaHUY UMIUIAHTATOB C HAIIBUICHUEM MaTepHa-
J1a Ha OCHOBE OMOCTEeKIIA.

BobiBoabl. biarogapst BO3MOXXHOCTH BBIICPKHUBATH OOJIbIINE
Harpy3KkH B CHUCTEME KOCTh-(DPUKCATOp JOKa3aHO IPEUMYIECTBO
MHTPAMEIY/UIIPHBIX ¥ HAKOCTHBIX (PMKCATOPOB C HAIBUICHUEM
Ha [OBEPXHOCTh MarepHasa Ha OCHOBE OMOAKTUBHOIO CTEKIIA
IIPH OCTEOCHHTE3€ B CPaBHEHUH C (uKcaropamu Oe3 Hambuie-
Husi. [lodydeHHbIe TaHHBIE MOTYT CIIY)KUTh OCHOBOMW IS BbI-
060pa METOANKU OCTEOCHHTE3A.

DJIEKTPOHHO-MUKPOCKOIIMYECKOE HCCIIEIOBaHUE 00pa3LoB
KOCTHOM TKaHU BOKPYT OMOAKTHUBHOI'O CTEKJIA, HAIIBUIEHHOTO Ha
TUTAHOBBIC [UIACTHHBI U IITHTHI, TOATBEPXKIACT JOMUHUPOBA-
HHE aKTHBHOTO perapaTHBHOIO OCTEOreHe3a ¢ JOPMUPOBAHUEM
rpyOOBOJIOKHUCTON KOCTHOM TKaHU B KOCTHBIX pereHeparax 1o
OTHOUIEHUIO K 00pa3uam 0e3 MOKPHITHSL.

JlanbHeiiiee n3ydeHne MoAN(GUKALUY TOBEPXHOCTU MeTall-
JMYECKUX MMIUIAHTATOB IIPU ITOMOIIM MOKPBITUH U3 KalbLHii-
(dhocdaTHbIX MaTepHATIOB HA OCHOBE OMOAKTHBHOIO CTCKJIA U
THAPOKCHAINATUTA SIBISETCSl MIEPCIICKTUBHBIM U COBPEMEHHBIM
HAaIIpaBJIEHUEM, KOTOPOE MO3BOJSIET YIy4LIMTh OCTEOUHTErpa-
LIMIO UMITJIAHTATOB.

[Ty6nukyemoe ucciie[oBaHUE HE COIEPIKUT KOH(IIHUKTA HHTe-
PECOB aBTOPOB, MPOBEICHO B paMKax Hay4HO-HCCIIECOBAaTEIb-
cKoii paboTsl HarmoHaJbHOTO MEIMIIMHCKOIO YHHBEPCHTETa
M. A.A. Boromosbia: “3aMerieHie KOCTHBIX 1e(EKTOB B CH-
CTeMe JIeueHHs! OOJILHBIX € 3a00JIeBaHUSMH U HOBOOOpPA30BaHU-
sMu kocteit”, 2017-2020, Ne0117U002674.
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SUMMARY

EXPERIMENTAL STUDY OF THE STRENGTH AND
MORPHOLOGICAL CHARACTERISTICS OF THE
BONE-FIXATOR SYSTEM WHEN THE IMPLANT SUR-
FACE IS SPRAYED WITH A MATERIAL BASED ON
BIOACTIVE GLASS, HYDROXYAPATITE

"Lazarev L., 'Protsenko V., 2Buryanov A., *Chornyi V.,
2Abudayeh A., 'Solonitsyn Y.

IState Institution “Institute of Traumatology and Orthopedics
of the National Academy of Medical Sciences of Ukraine”:
’Bogomolets National Medical University, Kiev, Ukraine

The aim of the work is to compare the effect on the strength
of bone tissue of spraying ceramic materials on the surface of
titanium-nickel plates and pins and to show the results of elec-
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tron microscopic examination of bone micropreparations at the
site of immersion of the implant.

Preparations of rat tibia after metal osteosynthesis with in-
tramedullary titanium-nickel pins and titanium-nickel bone
plates with spraying on their surface material based on bioac-
tive glass, hydroxyapatite and pins and plates without spraying
were investigated. Using a device based on a strain gauge and a
caliper with digital display recorded load-deformation diagrams
during compression of the test sample, as well as perform bone
sampling at the site of immersion of the implant and determine
morphological changes in bone using an electron microscope.

The greatest strength was observed when using a titanium-
nickel pin sprayed with biocomposite, titanium-nickel plate
sprayed with biocomposite, hydroxyapatite doped with silver (8
weeks after surgery). The lowest strength was observed in the
samples after application of the plate without spraying and the
pin with spraying of hydroxyapatite doped with silver (4 weeks),
and the pin without spraying (8 weeks after implantation). The
processes of integration of implants with spraying on their sur-
face of the biocomposite with the surrounding bone were deter-
mined by electron microscopy.

The advantage of intramedullary and bony fixators with
spraying on the surface of the material based on bioactive glass,
compared to osteosynthesis, where no spraying on the surface
of the clamps of ceramic material, due to the ability to with-
stand higher loads with stable fixation. This may be the basis
for the choice of osteosynthesis in patients with pathological
fractures of the proximal tibia in this group of patients. At the
electron microscopic level, the integration of sprayed implants
on the surface of the biocomposite with the surrounding bone
was confirmed.

Keywords: strain gauge sensor, bioactive coating, plates
sprayed on the surface, bioactive glass, hydroxyapatite doped
silver, tibia of rats, electron microscopic examination.

PE3IOME

SKCIIEPUMEHTAJIBHOE UCCJIEJOBAHHUE ITPOY-
HOCTHBIX U MOP®OIOI'HMYECKUX XAPAKTE-
PUCTUK CHUCTEMBI KOCTb-®UKCATOP IIPU
HAIIBIJIEHMHU INOBEPXHOCTHU UMIIVIAHTATA MA-
TEPUAJIOM HA OCHOBE BUOAKTHUBHOI'O CTEK-
JA U TUAPOKCHUAIIATUTA

Ulazapes U.A., 'TIpouenxo B.B., 2BypbsinoB A.A.,
Yepusiii B.C., 2Adyneiix Y.H., !Cosonunnin E.A.

"Tocyoapcmeennoe yupexcoenue «Hncmumym mpasmamono-
euu u opmoneouu HAMH Yxpaunwir», *Hayuonanvhuii meou-
yunckuil ynusepcumem um. A.A. bocomonvya, Kues, Yxpauna

Llenbro MccienoBaHUS SBUIOCH SKCIIEPHUMEHTAIBHOE OIpe-
JIeJIeHHEe MPOYHOCTHBIX U MOP(OJIOTHYECKUX XapaKTePHCTHK
CHCTEMBI ](OCT]:—(l)I/IKcaTOp I[IpyU HarbUJICHUH ITOBEPXHOCTU HM-
IUIAHTaTa MATEePUaJIOM Ha OCHOBE OMOAKTHBHOIO CTEKIA, TH-
JPOKCHAIIATUTa M aHAJIU3 Pe3yJIbTaTOB AJIEKTPOHHO-MHKPOCKO-
UYECKOT0 HCCIISIOBAHUS MHKPOIIPENapaTtoB KOCTH B MeECTe
[IOTPY)KEHUS UMILIAHTAaTa.

HccnenoBanbl npenapaTsl 00NbIIeOEpIIOBOH KOCTH KPBIC
nocje METAJJIOOCTCOCUHTE3a HHTpaMEAYJUISIpDHBIMUA  TH-
TAHO-HHUKCJICBBIMH mTH(bTaMH U TUTAHO-HHUKCJIICBBIMHU Ha-
KOCTHBIMU IIJITACTUHAMU C HAIIbIJICHUEM Ha HUX IMOBEPXHOCTH
MarepHuaga Ha OCHOBE OMOAKTHBHOTO CTEKJa, I'MAPOKCHANa-
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TUTa W IWTHPTOB U TUIACTHH 0e3 HambuieHHs. C MOMOIIBIO
TEH30AUHAMOMETPUYCCKOI'0 JaT4yuKa U LLlTaHFeHLll/IpKyJ'lH C
UG POBOI MHAUKAIIMEH 3aMMCAHBI AMarpaMMbl HArpy3KH-7c-
(hopMUPOBaHUS MPH CIKATHH OMBITHOTO 00pasia. BeimoiaHeH
3a00p KOCTHOW TKaHM B MECTE NOTPYKEHHsS MMILJIaHTaTa U
oTpe/eieHbl MOP(HOIOTHICCKUE U3MCHECHHUS B KOCTH C ITOMO-
IIBIO DJIEKTPOHHOTO MUKPOCKOTIA.

HauOonpinast mpoyHOCTh HaOMIOAanach MpU MPUMEHEHUH
LI_ITI/I(bTa C HAIIBLJICHHUEM GI/IOKOMHOSHTa, IJIACTUHBI C HAIIbI-
JICHUEM 6“0KOMH03I/ITa, IJIAaCTUHBI C HAIbUICHUEM THAPOK-
CHAIaTHUTa, JISTHPOBAHHOTO cepebpoM (8 Hedesb mocie omne-
pamuu). HauMeHbIas mpoYyHOCTh HaOIOMaIach B 00pasnax
IIOCJIE NMPUMCHCHUS IJIAaCTUHBI 683 HanblJICHUA, ]_UTI/I(l)Ta C
HAMBUICHHEM THUAPOKCHAINATHUTA, JETHPOBAHHOIO cepedpoM
(4 venenn) u mtudTa 6¢3 HanbUICHUS (8 HEACTb MOCIEC UM-
wiaHtauuu). Ha 31eKTpOHHO-MUKPOCKOIUYECKOM YPOBHE
HOJITBEPIKIAETCS MHTErpanusi OMOCTEKIIa, HANBIJICHHOTO Ha
MNOBEPXHOCTH METAJUIMYCCKUX UMILJIAHTATOB, C Opr)Ka}OHleﬁ
KOCTBIO.

JlokazaHO IPEeUMYIIECTBO MHTPAMEIYJUIIPHBIX U HAKOCT-
HBIX (PUKCATOPOB C HAMBLICHUEM Ha MOBEPXHOCTh MaTepuaia
Ha OCHOBE OMOAKTMBHOIO CTEKJa, Onaronaps BO3MOXKHOCTH
IEePEHOCUTH OOJIBIINE HATPY3KU MPH CTAOMIBHOM (uKcanun
B CpaBHCHUHU C UMILIaHTaTaMH 663 IOKPBITHA, YTO ABJIACTCA
OCHOBaHMEM JUJIsl BEIOOpa METOAMKH OCTEOCHHTE3a Y MallUeH-
TOB C NAaTOJOTMYCCKUMHU NEPEIOMaMU IMPOKCUMAJIBbHOI'O OT-
nena 60JbIIeOepIOBOi KOCTH.
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ATTACHMENT OF CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS
BY AUTOLOGOUS POLYMORPHONUCLEAR NEUTROPHILS MEDIATED
BY BISPECIFIC ANTI-CD19/CD64 ANTIBODY

"Tsertsvadze T., 'Mitskevich N., ’Datikashvili-David I., *Ghirdaladze D., “Porakishvili N.

'Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology; M. Zodelava Hematology Center, Thilisi;
SInstitute of Haematology and Blood Transfusiology, Thilisi, Georgia, *University of Westminster, London, UK

Chronic Lymphocytic Leukemia (CLL) presents with clonal ex-
pansion and accumulation of CD5'CD19"'CD23" cells in peripheral
lymphoid organs and tissues and in bone marrow [1-3]. The dis-
ease remains incurable, albeit there are new molecular and immu-
notherapy methods currently available, which, in conjunction with
chemotherapy, lead to the “precision therapy” approach [4,5]. The
majority of immunotherapies are based on the ability of therapeu-
tic antibodies to mobilize anti-tumour potential of the complement,
natural killer cells and phagocytic cells through their Fey-receptors
(FcyR) [6,7]. Bispecific antibodies (BsAb) are also considered in
the treatment of CLL, whereby phagocytic cells play a key effec-
tor role in the destruction of the target CLL cells. Anti-CD19/anti-
CD64 BsAb binds to CD19 receptors on CLL cells and to CD64
receptors (FcyRI) on monocytes and activated neutrophils, thus
inducing phagocytosis of the leukaemic cells [8].

We previously showed that the expression of CD64 recep-
tor on polymorphonuclear neutrophils (PMNs) in CLL is sig-
nificantly higher than that on normal PMNs [7,9] indicating
that PMNs in CLL are potentially powerful effector cells for
therapeutic application of anti-CD64/CD19 BsAb. The effector
potential of PMNs could be further enhanced through activa-
tion mediated by cytokines granylocyte colony-stimulating fac-
tor (G-CSF) and interferon y (IFNy) [10,11,12]. The aim of this
study was to evaluate the ability of anti-CD64/CD19 BsAb to
induce phagocytosis of CLL cells mediated by PMNs activated
with G-CSF and IFNy cytokines.

Material and methods. Peripheral blood was obtained
from 16 CLL patients, at various stages of the disease (Rai
I-1V), aged 45-80 (median age 67), care of Professor Darejan
Ghirdaladze, Institute of Haematology and Blood Tranfusiol-
ogy and Dr Irina Datikashvili-David, M. Zodelava Haematol-
ogy Center,Tbilisi, Georgia. White blood cell (WBC) counts
in patients varied from 4.9 x 10 °/L to 120 x 10 °/L. Seventeen
patients were untreated during six months prior to the study,
8 were treated with COP. Ten ml of blood were collected in
heparinized tubes (Sigma-Aldrich), stored at a room tempera-
ture and processed on the same day.
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Isolation of CLL cells and autologous PMNs. CLL cells and
autologous PMNs were isolated in double density gradient in
Histopaque 1.077 and 1.119 (Sigma-Aldrich-Aldrich). CLL
cells and PMNs were collected separately from the 1.077 and
1.119 interphases respectively and washed twice with Hank’s
Balanced Salt Solution (HBSS, Sigma-Aldrich). The superna-
tant was removed and the pellets were re-suspended in medium
RPMI-1640 (Sigma-Aldrich) supplemented with 10% foetal bo-
vine serum (FBS, Sigma-Aldrich). The concentration of isolated
CLL cells and PMNs was adjusted to 0.1x10° cells/ml.

CLL cell labeling. Isolated CLL cells were labeled with Red
Fluorescent Linker (PKH-26 kit, RFL, Sigma-Aldrich) by dilut-
ing the dye 1:1000 in Diluent C and mixing 1 ml of the diluted
dye with 1 ml of CLL cell suspension at a concentration 1x10°
cells/ml for several minutes at room temperature. The labeling
was stopped by the addition of RBMI-FBS, followed by two
washes in the same medium.

Stimulation of PMNs with G-CSF and IFNy. 100ul of PMN
suspension at a concentration 0.1x10° cells/ml. were treated with
IFNy (Sigma-Aldrich) at a final concentration 100ng/ml and/or
with recombinant G-CSF (Sigma-Aldrich) at a final concentration
500 units/ml The cells were incubated at + 37°C in CO, incibator
for 12hours. After incubation, cells were washed twice in RPMI-
1640 at 1500 rpm for 5 min. The concentration of cells was adjusted
to 0.1x10° cells/ml in RPMI-1640 supplemented with 10% FBS.
The quality of the labelling was tested in the FACScan flow cytom-
eter (Becton & Dickinson) using the FL2 scatter.

PMN attachment to autologous leukemic cells. 100pl of PMN
cell suspension and 100p1 of RFL-labelled CLL cell suspen-
sion at the same concentration of cells 0.1x10° cells/ml were co-
incubated at +37°C in CO, incibator under various regimen: in
eight combinations and two time categories (4 h and 24 h) each:
1) unstimulated PMNs with CLL cells without the anti-CD19/
CD64 bispecific antibody (BsAb); 2) unstimulated PMNs with
CLL cells and with the BsAb; 3) G-CSF stimulated PMNs with
CLL cells without the BsAb; 4) G-CSF stimulated PMNs with
CLL cells and with the BsAb; 5)IFNy stimulated PMNs with
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CLL cells without the BsAb; 6) IFNy stimulated PMNs with
CLL cells and with the BsAb; 7) G-CSF+IFNy stimulated PMNs
with CLL cells without the BsAb; 8) G-CSF+IFNy stimulated
PMNss with CLL cells and with the BsAb.

The PMN/CLL cell adhesion was analyzed with the flow cy-
tometer. The results were expressed as percentages of PMNs
with adhered RFL-positive cells in the PMN gate of a dot-plot in
the side/forward scatter ( SSC-FSC).

The data was statistically analyzed using the Mann-Whitney
non-parametric U-test.
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Results and discussion. Our results demonstrated that
even without BsAb, after 4h incubation, PMNs could form
complexes with CLL cells, whilst the addition of anti-CD19/
CD64 BsAb, in 9 out of 16 (56.25%) cases enhanced the ad-
hesion of PMNs to CLL cells (Fig. 1, p=0.049). Interestingly,
in case of a 24h incubation, compared to 4h incubation BsAb
increased the PMN adhesion to CLL cells in only 5 out of 16
cases (31.25%), e.g. the BsAb effect on phagocytosis drops
with an increase in target and effector cell co-incubation time
(Fig. 1).
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Fig. 1. Adhesion of CLL cell by PMNs upon 4h and 24h incubation without or with BsAb, n=16
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Fig. 2. Adhesion of CLL cells by PMNs, ustimulated or stimulated with G-CSF,
upon 4h and 24h incubation with and without BsAb, n=13

The very fact that BsAb didn’t induce an increase in CLL
cell binding by PMNs in 40% of cases could be conditioned by
a nonspecific binding of the target/ effector cells, presumably
through adhesion molecules (LFA-1 and ICAM-1) [13]. Indeed,
the comparison of BsAb effect on PMN/CLL adhesion after 4h
and 24h co-incubation mode revealed an adhesion increase in
only in 6 (40%) out of 16 cases (Fig. 1).

Thus, BsADb capacity to enhance PMN/CLL cell adhesion is
limited, not exceeding 56.25% for 4h.

The CD64/CD19 BsAb stimulatory capacity is greatly depen-
dant on the level of CD64 expression on effector cells. Induc-
tion of CD64 expression on PMNs requires stimulation with
cytokines such as G-CSF and IFNy [14]. Hence, we studied the
effect of PMN pre-stimulation with these cytokines on the in-
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duction of phagocytosis of leukaemic cells, mediated by BsAb.
For this purpose, the CLL patients’ PMNs were pre-stimulated
for 12h using 3 cytokine combinations: G-CSF or IFNy alone, or
combination of the two.

Our data demonstrated that pre-treatment of PMNs with either
G-CSF (Fig. 2, n=13) or IFNy (Fig. 3, n=5) did not result in
overall appreciable enhancement of the adhesion of CLL cells
by autologous PMNs. Morover, the increase in the incubation
time between the effector and the target cells did not lead to an
improved attachement of CLL cells to PMNs either. However it
must be noted that the response was heterogeneous and that in
around 30-45% of samples we did observe enhancement of the
adhesion. Further investigation is required to address the reasons
for the heterogeneous response.
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We further studied possible cumulative effect of those two cy-
tokines (G-CSF and INFy) on CLL cell adhesion/absorption by au-
tologous PMNSs. Surprisingly, with both cytokines applied the abil-
ity of PMNs to attach CLL cells was largerly reduced (Fig. 4) with
rare exception. When BsAbs were used, the decrease in the attach-
ment was particularly notable after 4h incubation time (p=0.01).

We demonstrate here that anti-CD19/anti-CD64 BsAb has
limited capacity to enhance leukemic cell attachment/phago-
cytosis by autologous PMNs. This could partially be explained by
the intensity of spontaneous CLL target cell adhesion by PMNs,
as shown in Figurel, which might saturate the attachment capac-
ity of autologous PMNs. Indeed, in some cases saturation of cul-
tures with PMN/CLL complexes could be observed (approaching
100%). Spontaneous, FcR-independent ability of PMNs to adhere
to autologous CLL cells appears to be quite remarkable (Fig. 1).

In out hands, pre-treatment of PMNs from CLL patients with
cytokines G-CSF and INFy, alone or jointly did not lead to an
enhancement of the adhesion of the leukaemic cells. We have
demonstrated earlier that CD64 expression on CLL PMNs is aber-
rantly higher as compared to normal blood neutrophils [9,19]. This
could be due to their in vivo stimulation, hence in vitro treactment
with G-CSF and INFy is unable to further substantially enhance
CD64 expression on PMNs and hence — BsAb-mediated CLL cell
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adhesion. Indeed, it has been shown previously that CLL cells can
aberrantly synthesize G-CSF resulting in increased in vivo CD64
expression [15,16]. Moreover, G-CSF and IFNy joint effect may
lead to activation-induced cell death (AICD) [7,17,18] and reduc-
tion in the adhesion capacity of the effector PMNs.

It appears, that therapeutic effect of anti-CD19/anti-CD64
BsAb on enhancing attachment of leukaemic cells in CLL pa-
tients is limited and its application should be based on the as-
sessment of individual capacity of the patients’ phagocytic cells.
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SUMMARY

ATTACHMENT OF CHRONIC LYMPHOCYTIC LEUKAEMIA CELLS
BY AUTOLOGOUS POLYMORPHONUCLEAR NEUTROPHILS MEDIATED
BY BISPECIFIC ANTI-CD19/CD64 ANTIBODY

"Tsertsvadze T., 'Mitskevich N., ’Datikashvili-David I., *Ghirdaladze D., "“Porakishvili N.

!Iv. Javakhishvili Thilisi State University, Division of Immunology and Microbiology; M. Zodelava Hematology Center; Thilisi;
Institute of Haematology and Blood Transfusiology, Thilisi, Georgia; *University of Westminster, London, UK

Chronic lymphocytic leukemia (CLL) is the most common
adult leukaemia in the US and in Europe, including Georgia.
CLL presents with clonal expansion and accumulation of
CD5"CD19°CD23" cells in peripheral lymphoid organs and
tissues and in bone marrow. The disease remains incurable,
albeit there are new molecular and immunotherapy methods
currently available, which, in conjunction with chemother-
apy, lead to the “precision therapy” approach. The majority
of immunotherapies are based on the ability of therapeutic
antibodies to mobilize anti-tumour potential of immune re-
sponses. Bispecific antibodies (BsAb) are also considered in
the treatment of CLL, whereby phagocytic cells play a key
effector role in the destruction of the target CLL cells. An-
ti-CD19/anti-CD64 BsAb binds to CD19 receptors on CLL
cells and to CD64 receptors (FcyRI) on monocytes and acti-
vated polymorphonuclear neutrophils (PMNs), thus inducing
phagocytosis of the leukaemic cells.

The aim of this study was to evaluate the ability of anti-CD19/
CD64 BsAb to enhance adherence of CLL cells by PMNss, intact
or activated with G-CSF and IFNy cytokines. Membranes of the
isolated CLL cells of 16 patients were stained with Red Fluo-
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resent Linker and CLL cells were co-incubated with isolated
autologous PMNS, intact or pre-stimulated with G-CSF and/or
IFNy for 4h or 24h. The PMN/CLL cell adhesion was analyzed
with the FACScan flow cytometer by gating on PMNs with ad-
hered RFL-stained CLL cells.

The results were heterogenous. Our data demonstrate that
anti-CD19/anti-CD64 BsAb has limited capacity to enhance leu-
kemic cell attachment by autologous PMNs. This could partially
be explained by the remarkable intensity of spontaneous ability
of PMNs to adhere to autologous CLL cells. Pre-treatment of
PMNs from CLL patients with G-CSF and INFY, alone or jointly
did not enhance the adhesion of the leukaemic cells. Moreover,
G-CSF and IFNy joint effect led to the reduction in the adhesion
capacity of the effector PMNs.

It appears, that therapeutic effect of anti-CD19/anti-CD64
BsAb on enhancing attachment of leukaemic cells to PMNs
in CLL patients is limited and its application should be based
on the assessment of individual capacity of the patients’
phagocytic cells.

Keywords: chronic lymphocytic leukaemia (CLL), PMN, Bi-
specific antibody (BsAb).
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AJIFE3USI KJIETOK XPOHUYECKOM JIMM®OILIHU-
TAPHOM JEMKEMHUH IOJUMOP®OSIJIEPHBIMU
HEUTPO®UJIAMHU, OINOCPEIOBAHHASI BHUCIIE-
OUOPUYECKUMHU AHTHU-CD19/AHTHU-CD64 AHTH-
TEJAMUA

"Mepusanze T.II., 'Munxesuu H.T.,
Naruxamsuian-dasun U.I., *Tupranansze .M.,
L4ITopakumsuan H.3.

"Tounucckuii 2ocyoapemeennoiii ynugepcumem um. 1e. Jica-
saxuwieunu, Kagpedpa ummyHono2uu u Mukpoouono2uu; *l'ema-
monoauueckuil yenmp um. M. 300enasa, Tounucu; SHncmumym
eemamonocuu u mpancgysuonozuu, Tounucu, I'pysus; *‘Becmmu-
cmepckutl yHugepcumem, JIonooH, Beruxoopumanus

Xponmueckas auMmbponutapHas gerikemus (XJIJI) - mambo-
Jiee pacnpOCTPaHEHHbBIA THI JielikeMuu y B3pocisix B CLHA
u B EBpome, Bkimrowas [pysmro. XJIJI mpencrasmser coboit
mumponponupeparnBHOe 3a00NeBaHUE, XapaKTEPU3YIOIIEeCs
HaKOIUIECHHEM MOHOKIOHaNbHEIX CD19°CD5*CD23* mumdo-
IIUTOB B mepupeprdecknx MMM(POUIHBIX OpTraHaX M TKaHAX H
KOCTHOM MO3re. JTa JEHKEMHUS OCTACTCS HEU3ICUMMOM, XOTS
B HacTosIlee BpeMs pa3paboTaH IENbId psii HOBBIX MOJe-
KYJSIPHBIX U MMMYHHBIX MeTofoB Tepanuu XJIJI, xotopsle,
COBMECTHO C XHMHO-TEepamnueif, COCTaBISIOT T.H. «TOYHYIO
Tepamnuio». BonbIIMHCTBO MMMYHOTEpaNeBTHIECKUX MOAXO0-
JI0OB OCHOBAaHO Ha CIIOCOOHOCTH TEPaneBTHUECKHX AHTHTET
MOOHMIN30BaTh CIIEKTP MMMYHHBIX OTBeTOB. Ilpm neuenmm
XJIJI taxke paccMaTpuBaceTcsi MpUMEHEHHe Oucrnenuduye-
ckux antuten (BAT), nmpu sToMm darounutapHble KIETKH BBI-
MOJTHSIOT OCHOBHYIO (yHKIHIO 3ddexropa B mporecce pasz-
pymenus knetok-mumeneit XJIJI. Artu-CD19/anTn-CD64
oucnenupuUecKue aHTHTENA CBA3BIBAIOTCS C pElEnTOpaMH
CD19 na moBepxnoctu kinetok XJIJI u ¢ penentopamu CD64
(Fc-ramma-penienitop 1/FecyRI) Ha MoOHOIHMTAaxX M aKkTUBUPO-
BaHHBIX monuMop¢HosaepHBIX HelTpopmrax (IIMH), Tem
CaMBIM CTHUMYIHPYS (aroruTo3 JeHKeMHIECKUX KIETOK.

Lenpro TaHHOTO MCCIIEOBAHMS SIBHJIACH OIEHKA CIOCOOHO-
ctr auTH-CD19/CD64 6rucnennpuuecKux aHTATEN CTUMYIHPO-
Barb afaresuto XJ1JI kiretok HeHTpodHITaMU, HHTAaKTHBIMU, JINOO
akTHBHPOBaHHBIMU ITOKHHaMU G-CSF u [FNy.

XJUI kneTkw, BBIIACTICHHBIE U3 TNepuepudeckoil kposu 16
nareHToB ¢ XJIJI, MedeHble KpacHBIM (DIIIOOpPECIHPYIOIIAM
KpacuTenem, ObUTH KO-HHKYOUPOBaHHI ¢ ayTonornaaeiMu [IMH,
WHTAKTHBIMH WJIM TIPEJIBAPUTEIHEHO CTUMYIHPOBAHHBIMH IIUTO-
kuHamu G-CSF w/umu [FNy B Teuenne 4 wmu 24 gacos. CteneHb
anresun [IMH/XJIJI npoaHanu3upoBaHa C MIOMOIIBIO POTOY-
Horo nutomerpa FACScan (Becton Dickinson).

Ilony4yeHnnsle naHHBIE MOKa3bIBalOT, 4To aHTU-CD19/CD64
oucrnenmupuuecKkre aHTUTeNIa UMEIOT OTPAaHUICHHYIO BO3MOXK-
HOCTh YCWJIGHHS aAre3uHu HeHTpodumamm JeHKeMHIecKnX
KJIETOK, 4TO, IO BCEH BEPOATHOCTH, CIEAyeT OOBSICHHUTH 3Ha-
YHUTEIFHON CIIOHTaHHOW crocobHocThio [IMH mpucoenuHsATh
ayTosjoruuHsle kietku XJIJI.

IIpensapurensHas oOpadotka nurokmHamu G-CSF u INFy
MONMUMOP(HOAAECPHBIX HEHTPO(YUIOB, TOIYYEHHBIX OT MalH-
entoB ¢ XJIJI, kak BMecTe, Tak ¥ MO OTAEIbHOCTH, HE YCHUJIU-
J1a a[re3ulo JeHKeMUUeCcKuX KIEToK. bonee Toro, coMecTHoe
npumenenne G-CSF u IFNy npuBeno Kk CHIKEHUIO aAre3UBHOM
cnocoonoctr IIMH.

122

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Tepanesruueckoe Biausiaue antu-CD19/CD64 Gucnerudu-
YECKUX aHTUTEIl Ha YCUIICHHUE aJINe3UH JICHKEMUUECKHUX KIIETOK
Heltpodunamu y manuertoB ¢ XJIJI, mo Bceit BeposITHOCTH,
OrPaHUYEHO M €ro IMPUMEHEHWE JODKHO OCHOBBIBATHCS HA
OLIeHKe MHIUBHIyanbHoro craryca [IIMH nanuenTos.
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HAPYHEHHUE TPOOKCUJAHTHO-AHTUOKCUIAAHTHOI'O BAJIAHCA
B TKAHMU CEJIESEHKHU B YCJIOBUAX OKCIHIEPUMEHTAJIBHOT'O KAHIIEPOI'EHE3A

Copoka 10.B., Anugpuiiuyk U.51., JIuxaukwii I[1.I., ®upa JI.C., Iucanuyk H.E.

Tepnononvckuil HayuoHanbHbll Meouyunckull ynugepcumem um. UA. T'opdbauesckoco M3 Yrpaunei, Yxpauna

IIpobnema 370Ka4eCTBEHHOTO POCTA SIBIIETCS OTHOH U3 ak-
TyalbHBIX B MemunuHe H Omosoruu. HecMoTpst Ha ycmexu B
H3Y4YEeHHH NIPUYNH U 0COOCHHOCTEH OHK03a00IeBaHNil, acTOTa
1 CMEpTHOCTh OT HUX HpopoipkaeT pact [2]. HMckyccTBeHHO
HHJTYIIUPOBAHHEIE C MOMOIIBIO OIPE/IC/ICHHBIX KaHIEPOTCHOB
OITyXOJH y JIa0OPaTOPHBIX >KUBOTHBIX CO3JAIOT BO3MOXKHOCTB
JUISL HCCIIETIOBAHHS PA3IMYHBIX aCIIeKTOB KaHI[EPOTeHe3a, KOTO-
pBIe He MOTYT OBITH 2 (hEKTUBHO H3ydEHBI HETIOCPEICTBEHHO Ha
YeJoBedecKoM opraHm3Me. OHON U3 HUX SBISIETCS AUMETHII-
ruapasuHoBas Mozens. OHa sBiseTcs: Y(QPEKTUBHBIM HHCTPY-
MEHTOM JUIsl UCCIIE[IOBAHMSI MATOTCHETHIECKUX OCOOEHHOCTEH
pa3BuTHA KaHIeporenesa [20].

OHIM U3 YHHBEPCATBHBIX MEXaHI3MOB KHU3HECATEIbHOCTH
KJIETOK M TPOIECCOB, MPOUCXOSIINX B MEXKICTOUYHOM IIPO-
CTpaHCTBE, SIBIsIeTCS 00pa3oBaHue cBOOOTHBIX paaukaios (CP).
[poneccrr cBoboaHOpagukansHoro okucienus (CPO) crexyer
paccMaTpuBaTh KakK HEOOXOMMMOe MeTabOoNMYecKoe 3BEHO B
oxuciuTeNnsHoM  (pocopunmupoBannn, OHOCHHTE3e IpocTa-
IIaHIUMHOB U HYKJICHHOBBIX KHCIJIOT, B IMMYHHBIX PEaKIIHsIX
[5,6,9]. Ha cerommnst ydeHBIMH BBISBIEHA IIPsIMasi CBA3b MEXTY
onkonorndeckumu 3adoneBanusmu u CPO. Ilpomeccsr CPO,
KOTOPBIE BBIIILIH U3-MOJ KOHTPOJIST aHTHOKCHUIQHTHOH 3aINTEI,
MOTYT OBITh IPHIMHOIN CTPEMHUTEIBHOTO PAa3BUTHS KaHIEpOTe-
Hesa [8,10,11].

W3zBectHo, uto CP 006pasyioTcs B pesyinbrare HEpeKUCHOTO
OKHCJICHHS] HEHACHIIIEHHBIX JKUPHBIX KUCIIOT C PETYJINPOBaHHU-
eM (U3HIEeCKUX CBOUCTB Omonormdeckux membpan. C npyroit
ctoponsl, CPO sBiseTcss yHUBEpCaNbHBIM IaTO()U3HOIOTHYIe-
CKUM ()eHOMEHOM IIPHU MHOTHX MaTOJIOTHIECKUX COCTOSHUSX, B
YAaCTHOCTH IIPH Pa3BUTHH omyxosneii [16].

3HAYUTETBHYIO POJb B PETYISIUH MEPEKUCHOTO OKUCICHHS
mununoB  (ITOJI) wrparoT MHTHOMTOPH! CBOOOTHOpAIUKAIb-
HBIX pEaKIUil - aHTHOKCHIAHTHL. AHTHOKCHIAHTHAsl CHCTe-
Ma (AOC) obecrneunBaeT aJaNTallMOHHYIO YCTOHYHMBOCTB
opraHmsMa B meioMm u perymupyet peakmuu I1OJI Gmarona-
ps QyHKIMOHMPOBAHUIO CHCTEMBI (pEpMEHTATHBHEIX U He-
(epMEHTATUBHBIX MEXAaHH3MOB KOHTPOJS 3a COJAEpKaHHEM
aKTUBHBIX (DOPM KHCIIOpOJa, CBOOOTHBIX paJNKAJIOB U IPO-
nykroB I1OJI. Hapymenus B 3T0#l cucreme IpUBOAAT K pas-
BHUTHIO PA3IHYHBIX MTATOJIOTHH, 00YCIOBICHHBIX OKUCICHHEM
B JIMMUAAX KJIETOK ITOJMHEHACHIIIEHHBIX JKHPHBIX KHCIOT aK-
TUBHBIMH Qopmamu kuciopoxa [18,19].

© GMN

BeIcoknii ypoBeHb aHTHOKCHAHTOB B TKAHSIX OITyXOJH CIO-
coOCTByeT WX Mpoin(epaTHBHON aKTUBHOCTH. B ycmoBmsix
3JI0Ka9eCTBEHHOTO POCTA OITyXOJIb NHTEHCHBHO HaKaILUTHBAeT OHO-
AQHTHOKCHIAHTHI U3 KPOBH, 00ECTICUMBast TEM CaMbIM yCIIOBHS IS
JanbHeHIel omyxomeBoil mporpeccuu u pocta. [Ipu sTom pecyp-
col pusuonorndeckoit AOC HCTOIIAIOTCS, MPOTHBOOITYXOJIEBast
PEaKTHBHOCTH OpraHM3Ma CHIDKAeTCSI, UTO SIBJISIETCS PEAIOCHLUI-
KO JUIs TabHEHIIETo oImyxoseBoro pocra [4,13,15].

B moctymHo# aist aHanM3a HAaydHOH JIHTEepaType MpakTHde-
CKH OTCYTCTBYIOT CBEJCHUSI 00 M3MEHCHUSX CENe3eHKH, Kak
3HAMOTO MMMYHOKOMIETCHTHOTO OpraHa, B IMHAMHKE Pa3BU-
THSI OITYXOJIEBBIX IIPOIIECCOB.

Y4uThIBast BEIIIEN3I0KEHHOE, IIETBI0 HCCIIEI0BAHNUS IBUIOCH
M3y4eHHE IIPOAHTHOKCHAAHTHOTO TOMEOCTa3a B TKAaHH CEIe3eH-
KH OeJBIX KPhIC B IMHAMHKE SKCIICPHMEHTAILHO HHIYIIHPOBAH-
HOT'O KaHIIePOTeHe3a.

Marepuaa U MeToAbl. DKCIEPUMEHTAIBHOE HCCIICIOBAaHUE
BBITIOJTHEHO Ha 96 ITOJIOBO3pEINBIX OECIIOPOIHBIX OENBIX KPbI-
cax-camuax ¢ maccoii tena 175,0+4,2 1, koTopble coepKaiuch
B CTaHJAPTHBIX yCIOBUSIX BUBapHs. Bce MaHUITYISIIMH € 9KCTIe-
PUMEHTAJILHBIMH KUBOTHBIMH OCYIIECTBILUIN C COOIIOACHHEM
nonoxeHui «EBponelickoil KOHBEHIIUH O 3aLUTE MO3BOHOYHBIX
JKHBOTHBIX, UCTIONB3yEMbIX JUISl UCCIIEIOBATeIbCKUX U IPYTHX
HayJHBIX IIeNei», a Takxke comtacHO «HaywaHo-mpakTmdecknx
peKoOMeHanuil Mo COoAEepKaHUIO JTa0OPaTOPHBIX >KUBOTHBIX H
pabotsl ¢ HUMEY [12,14].

[NonomnbITHEIE KHBOTHEBIE Pa3AeNeHbl Ha CIEAYIOIIHEe TPYIIIbBL:
KOHTpOJBHAst — 12 ocoleif; HKCIIepuMeHTaIbHAsT TPYIIIa KUBOT-
HBIX C CMOJIETTMPOBAHHBIM HHIYIMPOBAHHEIM KaHIIEPOTCHE30M -
84 ocobn. JKUBOTHBIX SKCIIEPHMEHTAIFHON TPYTIIEI BHIBOAIIIN U3
HKCIIepUMeHTa depe3 Kaxaple 30 cyTok no 12 ocobeid.

WHaynpoBaHHEIH KaHIEPOTeHe3 MOJECIHPOBAIN ITyTEeM BBe-
JeHUsT AUMeTHIrHapasuHa auruapoxiuopuna (IAMI) (Sigma-
Aldrich Chemie, fAnmonus cepust D161802), mpexBapuTenbHO
Pa3BeCHHOTO (PU3UOIOTHIECKUM PACTBOPOM HATPHs XJIOPHUJA.
KanneporeHn BBOAMIN NMOAKOXHO B MEXKJIONATOUHYIO 00IAacTh
Tela JKUBOTHOTO B 7103¢ 7,2 MI/KT (B pacueTe Ha JeHCTBYIOIIEe
BemiecTBo) 1 pa3 B Henento B TeueHue 30 Henmens [17].

DKCIIepHIMEHTAIBHOE MOJIEINPOBAHNE U 3a00p CENe3eHKH
JUISL IICCIIEJOBAHUSI OCYIIECTBILUIN B OHO BpeMst cyTok (10.00-
12.00 1) B cenuaabHOM ITOMEIIEHHH TIPH TEMIIEpPaType BO3/Y-
xa 18-20°C.

123



B TOHCTOﬁ KHUIIIKE IMOAOIBITHBIX XUBOTHBIX ITATOTUCTOJIOTU-
YEeCKH MOATBEPXKICHO Pa3BUTUE aJICHOKAPLIUHOMBI i1l Sifu.

IIpookcuaHTHO-aHTUOKCUIAHTHBI  CTAaTyC OLCHMBAIU B
rOMOreHaTe TKaHU CEJIE3ECHKH [0 M3MEHEHHUSIM KOHICHTPALUii
TBK-axtuBHbIX poayKToB (TBK-AII), 1MeHOBBIX 1 TPUEHOBUX
xonbtoraroB (J1K, TK), ocnosanuii HIngda (OLL), okucnurens-
Hoi Momudukarmu GenkoB (OMB) [3]. CocrosiHue (hepMeHT-
Horo 3BeHa AOC oleHuBaIM 110 aKTUBHOCTH Kartasassl (Kar),
cynepokeuagucmytassl (CO/), rryrarnonnepoxeuaassl (I'TI),
nryTatuoHpenykrassl (I'P), KoHLIEHTpanuu LepyJaoluIa3MUHA
(LIIT) u Boccranosnennoro ryraruona (GSH) u uccienosanu
COIIACHO OOMICTIPHHSATHIM METOIUKaM [3].

Jliis pacyeToB HCHONB30BAIM KOMIBIOTEPHYIO NPOrpamMMy
Microsoft Excel XP (USA). Ilonyuennsie pe3ysasTaTsl 00pado-
TaHbl MECTOAOM BapHaLlHOHHOﬁ CTAaTUCTHUKH C MCIIOJIb30BAHHUEM
onuodakropHoro aucnepcronHoro ananuza ANOVA ¢ nomo-
mpio nporpammbl Originpro 7.5. Pasnuuust Mexay cpeJHuMH
BCJIMYMHAMU CUUTAJIM OOCTOBECPHBIMHU NPU BEPOATHOCTU aAJib-
TEPHATUBHOM TUIIOTE3bl HE MeHee, yem 0,95 [7].

Pe3yabTarsl U 00cy:xaeHue. VccnenoBanbl OCHOBHBIC 3Be-
HbsI OKUCIIUTEIbHO-BOCCTAaHOBUTEIBHOIO I'OMEOocTasa B ycio-
BUSIX PAa3BUTH 3JI0KAYECTBEHHOIO TPOLIECCa B TOJICTON KHUILKE,
MHIyLUpPOBaHHOIo BBeieHHEM JIMI.

B ycnoBusix MHIYLMpPOBAaHHOIO OHKOI€HE3a B IOMOICHATe
TKaHH CEJIE3eHKN OOHAPY)KEHO CTATUCTUYECKH JOCTOBEPHOE YBe-
yyenne konueHtpauyy JIK B nepsbiit Mecsit Bezenust JIMI B 1,2
pasa, Ha BTopoii mecsit] — B 1,4 pasa, Ha TPETHIA U YETBEPTHIN MECSIIbI
— B 1,6 pa3a, ATl U 1IeCTON MecsILbI SKCIepUMenTa — B 1,7 paza u
Ha CEeIbMOM MecsLl Pa3BUTHS OHKOIIPOLIECCA TAHHbIH MOKa3aTellb 10~
CTOBEpHO yBenmuuBaics B 2,3 paza (p<0,001) B cpaBHeHUH ¢ aHaso-
TMYHBIMH [TOKa3aTeIsIMUA KOHTPOJIBHOI IpyTIbI (Tabmwuia 1).

TenneHIMs K yBEIMYCHUIO HAOIIOANAcCh IIPU ONPEACICHUH
koHIeHTpauu TK B ycnoBUSAX HHAYLHPOBAHHOIO OHKOI€HE3a.
OpnHaxo, koHuenTpauust TK Heckonbko Oouiblle YBEINYNBaAJIACh
B TO3IHHME CPOKH HaOmroneHus (LIeCTOH W CeabMOI MecsIbl
Beegenus IMI™ — B 3,6 u 3,8 paza, COOTBETCTBEHHO).

WzsectHo, uto JIK n TK oOpa3syrorcst B KonudecTBax, Ha MO-
psamok mpesbimaonmx MJIA, ¥ odeHb OBICTPO pacragarTCs.
Pacnaa JIK u TK npuBOAMT K TMOSIBICHHUIO TOKCHYECKUX TPO-
nykros (MIA, OLL, anbpaeruioB, KETOHOB).

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

W3 tabnmuiel 1 IBCTBYET, 4TO HA MPOTSHKEHUH BCEX CPOKOB Ha-
omronenust koHueHTpauus OILl B ycIoBUSAX MHIYLUPOBAHHOTO
KaHIEeporeHesa J10cToBepHo Bo3pactaer B 1,1; 1,3; 1,5; 1,7; 1,8;
2,02 u 2,2 pa3za, coorBercTBeHHO (p<0,001) B cpaBHEHUU C aHa-
JIOTMYHBIM I10Ka3aTCJIEM B KOHTpOJ’leOﬁ rpynne JKUBOTHBIX.

B sureparype UMEIOTCs CBEICHHS O TOM, YTO aKTUBHEIE (op-
Mbl kuciopona (ADPK) obycnasnusator He Toibko [1OJI, HO
Y BBI3BIBAIOT OKUCIINTENIbHYIO Moanpukamuio 6eaxoB (OMB).
Poct omyxonm compoBoxaaeTcsi M3MEHEHHEM IoKa3aTelsei
AQHTUOKCHUJIAHTHOW aKTUBHOCTH M OKUCIHMTEJIBHOTO CTpecca,
YTO OTPAXKAETCS HA COCTOSIHUYM OPraHOB U TKaHEH opraHusma.
VBenuueHne MHTEHCUBHOCTH Bo3acicTBus ADK BuI3bIBaeT
YCHJICHHE MPOLIECCOB OKUCICHHUSI OMOIIOTUYECKUX MOJICKYJ U
MOJKET IPUBOAUTH K NMOBPEKICHUIO KJIIETOK U TKaHel. benku
IUIa3Mbl KPOBH, IOJIBEpPraroliuecs: OKUCIUTEIbHON 1eCTPyK-
MU, UMEIOT JUITMTEJbHBIM TEPHOJ pacnaja B CpaBHEHUU C
IPOAYKTAMU HMEPEKUCHOTO OKUCIICHUS JHUIHMI0B, 4TO JIeJaeT
UX NEpCHeKTUBHBIM MapkepoMm uHTeHcuBHOCTH CPO. Ilpo-
LECChI OKHMCIICHHUA 6CJ'IKOB U JIAIIAA0B IIPU pa3jIMYHbIX THUIIAX
HOpaKeHHs MOTYT UMETh CBOM 0cobeHHocTH. Clenyer oTMe-
TUTh, YTO X XapaKTep U BHIPAXXKEHHOCTD IIPU JaHHOM NaToso0-
'Y NPaKTUYCCKHU HE U3YUCHBI.

B ornnune or npoxnykros I1OJI, kapOoHMIBHBIE TPOU3BOI-
HbIe OCJIKOB IIa3Mbl KPOBH HAMHOTO CTalHibHEE, Oojee creru-
(uueckure, 4TO AeNaeT UX yJOOHBIM MapKepOM UHTEHCHBHOCTH
OKHCJIMTEJIBHOTO CTpecca M OTKPBIBAET BO3MOXKHOCTb UCIIOJIb-
30BaHusA B JUArHOCTUKE M IMPOTHO3MPOBAHUM PA3BUTHA I1aTO-
joruu. Vcxons u3 3Toro, NpeACTaBisieT HHTEPEC UCCIeN0BaHNE
OMB y 310pOBBIX KPBIC U KPBIC ¢ CMOAEIHPOBAHHBIM OHKOJIO-
TMYECKUM IPOLIECCOM.

Pe3synbrarsl IpoBEAECHHBIX UCCIIEIOBAHUM 1TOKA3aJIH, YTO UH-
teHcuBHOCTE OMB y GenbIx Kpblc, KoTopsiM BBoAmIN JMI' B
TCYCHUU CEMHU MECALECB, JOCTOBEPHO yBeJ’[l/l‘{I/IBaeTCﬂ Ha BCEX
cpokax nabmonenus. Comepxanne OMB, . BKIOYAIOKUX B
ce0st anberu/0- 1 KETOHOIIPOU3BOAHBIE HEHTPAIBHOTO Xapak-
TE€pa, NpPeBbILIATIO aHaﬂOFHqulﬁ IIOKa3aTejib KOHTPOJbHBIX KU~
BOTHBIX B 1,2 pa3za (I mecan), B 1,6 paza (II mecsu), B 1,7 paza
(III mecs), B 1,9 paza (IV mecsn), B 2,1 paza (V mecs), B 2,5
paza (VI mecsn), B 2,8 pasza (VII mecs) (tabmuma 2). Comep-
JKaHKUe POU3BOIHBIX OCHOBHOTO Xapakrepa OMb,, | Takke npe-

Tabnuya 1. Junamuxa uzmenenuil OKUCIUMENbHbIX NPOYECCO8 8 MKAHU CelLe3eHKU DeNbiX KpblC
8 YCILOBUAX CMOOETUPOBAHNH020 Kanyepoeenesa (M+m; n=12)

Iloxa3arean
I'pynnsl :KUBOTHBIX

JK, y.en/r TK, y.en/r o, y.en/r

KOHTPOJIb 0,91+0,01 0,85+0,01 1,091+0,003
1 mecsig 1,054+0,01%%* 1,05+0,02%%* 1,195+0,001 ***
E 2 mecstg 1,31+0,02%** 1,1140,01%** 1,406+0,007***
E[ 3 mecsin 1,43+0,01*** 1,13+0,01*** 1,656+0,007***
% 4 mecsig 1,43+0,01*** 1,21+0,01*** 1,855+0,01 ***
é 5 mecsin 1,51+0,01*** 2,0140,01%** 1,856+0,011%***
(% 6 MecsIn 1,53+0,01*** 3,0740,01%** 2,209+0,015%**
7 mecsin 2,0840,01%** 3,2140,03%** 2,376+0,014%**

npumeuanue: ¥ - 00CMOoGePHble UBMEHEHUs MeNCOY NOKA3AMENAMU HCUBOMHBIX KOHMPOIbHOU SPYRNbL U JHCUBONIHBIX,
Komopwim 6600uncs oumemuneuopasutr (p<0,05); **- docmosephvie usmenenuss mesicoy nOKA3amensiMu HCUGOMHbIX KOHMPOTIbHOL
2PYNRbL U JHCUBOMHDBLX, KOMOPLIM 6600u1cs Oumemuneuopazut (p<0,01); *** - 0docmosepnvie usmenenus mexcoy noKa3amensamu
JHCUBOMHBIX KOHMPOILHOU SPYNNBL U ICUBOMHBIX, KOMOPLIM 8600uULcst Oumemuneuopasur (p=<0,001)
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BBIIIAJIO COOTBETCTBYIOLIMI MOKa3aTelb KOHTPOIbHON IPYIIIbI
JKMBOTHBIX Ha MPOTSHKCHUH BCEX CPOKOB dKcriepumenTta. Oco-
OCHHO BBIPaXKCHHBIM ObUIO yBenuyeHue conepxkanus OMB,,
OCHOBHOTO Xapakrepa Ha V (B 1,8 pasa), VI (B 1,9 paza) u VII (B
2,0 pa3a) Mecsibl MOACTUPOBAHUS KaHIIEPOTeHe3a.

Koneunsim npogykrom I1OJI sBisttorcst TBK-akTrBHBIE 11pO-
IYKTBI, KOTOpbIE CIIOCOOHBI OOpa30BHIBATH HOJHUMEPHBIC MO-
NeKys1bl ¢ OenkaMu 1 (HochONUIUAAMH, YTO NPUBOAUT K CHH-
JKEHHIO TPOHMIAEMOCTH MeMOpaH, aKTMBHOCTH MEMOpPaHHBIX
(epMeHTOB U cKopocTH oOMeHa hochonmunuaos [4].

B ycnoBusix skcnepuMEHTaIbHOIO KaHLEpOreHe3a HalIIro-
Janoch yBenuueHue conepkanust TBK-akTHBHBIX IPOLYKTOB B
rOMOI€HATe TKaHU CEJIC3EHKU B JIMHAMUKE dKcriepuMenTa B 2,0;
2,4; 2,9; 3,6; 3,9; 4,0 u 4,6 paza (p<0,001), cOOTBETCTBEHHO,
B CPaBHEHHH C JaHHBIM II0Ka3aTelIeM B IPYIIE KOHTPOIbHBIX
JKUBOTHBIX (Tabnuua 2).

[lonydeHHble IaHHBIE yKa3bIBAalOT, 4YTO, C OJHOM CTOPOHBI,
HPOUCXOANT MOBBIIICHHE YYBCTBUTEILHOCTH OSIIKOB K OKHCIIHU-
TEJIbHOM MOIU(UKALUK B IIPOLIECCE Pa3BUTHSI OHKOIIpOIecca, ¢

JIPYTOil — Ha CHIDKEHUE CKOPOCTH UX JIerpajJalliy IIyTeM IIpoTe-
0JIM3a, YTO MOXET OBITh CIIEJICTBUEM M3MEHEHHUS CTPYKTYpPHOM
OpraHu3anuy OCJIKOBBIX MOJIEKYII, HApYIICHUEM COOTHOLICHHS
METaJJIOB € [IEPEMEHHO BaJICHTHOCTBIO, a TAKXKE PE3YJIbTaTOM
CHW)KEHUST aKTUBHOCTH KOMIIOHEHTOB IIE€PBOT0 3B€HAa aHTHOKCH-
JIAaHTHOM CHCTEMBbI OpraHu3Ma.

Cene3eHka SBIAETCS NPHOHPEIUIMLUPYIOUMM OpPraHoM U
OKa3bIBAE€T 3HAYMTENIBHYIO CYNEPOKCHIIUCMYTA3HYIO AaKTHB-
HOCTh (B 14 pa3 Bbllle, 4eM B LIEJIbHON KPOBH), HOCKOJIBKY IIPU-
OHBI c11ocoOHbI 00OeceurBarh BbicoKyto aktnBHocTh COJI. Ha-
KOIJICHHE HZO2 MoxeT npuBectd K nHakruanuu CO/l.

DKCHEPUMEHTAIBHO YCTAHOBICHO, YTO IIPU PA3BUTHU a/I€HO-
KapLHHOMBI TOJICTON KUIIKK akTUBHOCTH CO/] B TKaHU celie3eH-
KU JIOCTOBEPHO BO3pacTaeT B MepBble Mecslbl BBeaeHus JAMI,
TOI/Ia KaK, HauYMHas ¢ V MecsIia HaOMIOICH s, STOT MOKa3aTelb
cumxkaercs. Camast Huskas aktuBHocTh COJl Habmomanacs Ha
VII mecsin Beenenust IMI (0,2840,01) y.en/mMr u Oblia HUXE B
2,9 pasa (p <0,001) OT KOHTPOJIBLHOI'O MTOKA3aTENsl, KOTOPBIH CO-
crasisut 0,82+0,2 y.en/mr (tabnuna 3).

Tabnuya 2. Codepoicanue anvoe2udo- u kemoHonpouseo0nvix netimpavtozo (OMb, ) u ocnosrozo (OMb,, )
Xapaxkmepa 6 MKAHU Cene3eHKU OenbiX KpblC ¢ UHOYYUPOBAHHBIM KaHyepocenezom (MEm,; n=12)

I'pynnbl ;KUBOTHBIX Tloxasarens,
TBK-akTHBHBIE IPOAYKTbI, MKMOJIb/KI OMB,_, MMOJIb/T OMB,,;, MMOJIb/T
KOHTPOJIb 2,56+0,04 0,48+0,01 0,66+0,02

1 mecsiig 5,17+0,06 *** 0,6140,02%** 0,8240,03%**
E 2 mecsii 6,1540,07*** 0,76+0,02%** 0,8940,03***
E[ 3 mecsr 7,3740,02%** 0,8140,04*** 0,96+0,04***
% 4 mecsin 9,1840,03*** 0,9240,04*** 1,14+0,06%***
g 5 mecsr 9,9040,03*** 0,98+0,03*** 1,2240,06%**
(%‘ 6 mecsI 10,35+0,05%** 1,18£0,04%** 1,2840,08%**

7 mecsr 11,89+0,04*** 1,32+0,05%*** 1,33+0,07***

npumeyanue: ¥ - 00CMOoBepHble USMEHEHUS MeNCOY NOKA3AMENAMU HCUBOMHBIX KOHMPOIbHOU SPYINbL U HCUBOTHBIX, KOMOPbIM
88o0ucs Oumemuneuopazut (p<0,05); **- docmosepuvie usmenenus MeHcoy NOKA3AMeENAMU HCUBOMHBIX KOHMPOIbHOU cPYNNblL U
IHCUBOMHBIX, KOMOPBIM 6600ucs Oumemunzuopasut (p<0,01); *** - docmosepHvie usmeHenus mexrcoy nOKA3aAmenamu HCUBOMHHIX
KOHMPONbHOU 2PYINbL U HCUBOMHBIX, KOMOPbIM 8600UiLcs Oumemuaeuopasur (p<0,001)

Tabnuya 3. JJunamuxa akmusHoCmu (hepmeHmos aHmuoKCUOAHMHOL CUCTeMbl
6 MKAHU Cele3eHKU DeNbIX KPbIC 8 YCL0BUAX CMOOETUPOBAHHO20 KanyepozeHnesa (M+m,; n=12)

Iloxa3zarean
I'pynnsl :KUBOTHBIX
Kat, Mmxat/kr COJ, y.en/mr Lepyaonaa3mMuH, Mr/i

KOHTPOJIb 1,341+0,008 0,82+0,02 3,36+0,06
. 1 mecsn 0,405+0,012%** 1,3340,02%** 2,2940,03***
E( 2 mecsig 0,413+0,007*** 1,57+0,02%** 1,53+0,03%**

E 3 mecsn 0,409+0,008*** 1,6940,04*** 3,63+0,06*
% 4 mecsig 0,361+0,005%*** 2,734+0,04%** 4,1440,05%**
E 5 mecsin 0,286+0,005*** 0,79+0,01 4,96+0,06***
é 6 mecsl 0,210+0,008*** 0,74+0,01* 9,5540,09%*%*
7 mecsn 0,181+0,004*** 0,28+0,01*** 10,57+0,10%%%*

npumeyanue: ¥ - 00CMoBePHble USMEHEHUS MeNCOY NOKA3AMENAMU HCUBOMHBIX KOHMPOIbHOU SPYRNbL U HCUBOTHDIX,
Komopwim 86oouics oumemuneuopasur (p<0,05); **- docmosepHvie usmeneHus Mercoy noKA3amenamu HCUgOMHHIX
KOHMPONLHOU 2PYINbL U HCUBOMHBIX, KOMOPBIM 8600uiLcs oumemuacuopasur (p<0,01); *** - docmosepHvie usmenenus
MeHcOy NOKAZAMENAMU HCUBOTNHBIX KOHMPOTIbHOU 2PYANDBL U HCUBOMHBIX, KOMOPbIM 6600u1cs Oumemuazuopasut (p<0,001)
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Kak usBectHo, xaranaza (Kar) - 9To reMoInpoTent, KOTOpbIi
KaTaJu3upyeT peakuuto pasnoxenus H,0, na Boxy u Moseky-
JSApHBIA Kucmopoa. buosorndeckas poss 3Toro GepmeHTra 3a-
kimoyaercest B aerpagauun H,O,, uro oOpasyercst B KJICTKaxX B
pe3ysbTaTe IUCMYTalUK CylepokcHaa 1 obecreueHnn spdex-
TUBHOH 3aIUTHI KJIETOUHBIX CTPYKTYP OT pa3pylleHUs MO Jei-
CTBHEM THAPOTeH rnepokcuaa [6].

IIpu AMI-uHAyIMpOBaHHOM KaHLIEpOTreHe3e aKTUBHOCTh Kar
B TKaHU CEJIE3CHKH CTAaTUCTUYECKU TOCTOBEPHO CHIDKAJIACh: Ha I
Mmecs BBeaeHus B 3,3 pasa, Ha Il mecsin — B 3,2 paza, Ha Il mecsin
—B 3,3 paza, Ha IV mecsu — B 3,7 paza, Ha V mecsi — B 4,7 pasa,
Ha VI mecsn Beenenust IMI™ — B 6,4 paza u Ha VII mecsi mone-
JIMpOBaHuUsT OHKomporecca — B 7,4 paza (p<0,001) B cpaBHeHUH C
AHAJIOTUYHBIM I10KA3aTCJIEM B I'PYIIIIEC KOHTPOJIBbHBIX )KUBOTHBIX.

Hepynomnasmun (LIIT) — Genok, KOTOPbI CHHTE3UPYETCS B
IIEYCHNU U BKJIKOYACT B ce65[ MPAKTUYCCKU BCIO MEJb ILIa3Mbl
kpoBu (6osee 95%) u 3% menu opranusma. OH 00J1a1aeT BbI-
COKOW OKHMCIIMTEJIBHON aKTMBHOCTBIO. B 11a3me KpoBU OH KOH-
TPOJIMPYET BBICBOOOXK/ICHHE 3aI1aCoOB XKeJe3a, aKTUBUPYET OKHC-
JIEHUE aCKOPOMHOBOI KHCIIOTBI, HOpapeHalInHa, CEepOTOHNHA U
npyrux coenunennit. L{IT sBisiercst 6enxom ocTpoit dassl, poct
€ro ypoBHs HaOmromaercst y OOJbHBIX IPU PA3IMYHBIX 3JI0Ka-
YECTBCHHBIX HOBOO6pa3OBaHI/IﬂX, €ro M3MCHCHHEC I10Ka3bIBACT
3(t)q)eKTHBHOCT]> JICUCHUSA — Y€M MCHBIIE CTAHOBUTCS YPOBEHb
HII, Tem ycrnemiHee Oblia XUMHOTEpAIMs U JTyueBas Teparus
OHKOJIOT'MYECKOTO 3a00JI€BaHMs.

IIpu AMI'-MHIYUPOBAaHHOM KaHIEPOIreHe3e KOHLEHTPALUs
L1 B TKaHM CeNIe3eHKH JOCTOBEPHO YBEIMYMBACTCA, HAUMHAS C
111 mecsiia nabmronenust — Ha 8,1%, Ha IV mecsii — Ha 23,2%, Ha
V mecsn — Ha 47,6%, Ha VI mecsn BBenenus JIMIT — Ha 184,2%
u Ha VII Mecsi KCrepUMMEHTANIbHOTO MOJACIUPOBAHUS — Ha
214,6 B cpaBHEHUU C aHAJIOTMYHBIM [IOKA3aTEJIEM B IPYyIIIIE KOH-
TPOJBHBIX KUBOTHBIX (p<0,001). VBenuueHue KOHLEHTpaLUU
LIIT B nocneauue Mecsibl HAOMIOACHNUS yKa3bIBaeT Ha IPOrpec-
CHUpPOBaHME MATOJIOTMYECKOro Impouecca.

HWccnenosanne riytarnoHoBoro 3BeHa AOC mnpencraBis-
€T UHTEPEC B CBA3U C TEM, YTO BOCCTAHOBJICHHBIH [JIyTaTUOH
(GSH) sBnsieTcs OCHOBHBIM KOMIIOHEHTOM, KOTOPBIH OBICTPO
MO6I/IHI/I3yeTCﬂ Py TIOBBIICHUHN COACPIKAHUA INEPOKCUIOB U
BOCCTAHABJIMBACT UX B PEAKIHHU, COMPOBOKAAIOIICHCS 00pa3o-
BaHMEM OKucieHHoro rrytaruoHa (GSSG), KoTopblid sBiseTCS
TOKcH4HBIM Ui Kietok. Coxpepxanue GSH BHyTpH KieTKu
3aBUCHUT OT COAJIaHCUPOBAHHOCTH CKOPOCTH TaKHX IPOTUBOIIO-
JIOKHO HAIPaBJICHHBIX IPOILIECCOB, KaK CHHTE3 de novo ¢ y4da-
CTUEM Y-INIYTaMUJI-HUCTECUHCUHTETA3bl U BbIBOJA B BHEKJIETOY-
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HOE IIPOCTPAHCTBO, M pPEreHepauus 3a CYeT BOCCTAHOBJICHUS
GSSG n ucnonszopanus B Hedrpanuzanuu H,O, BTOpUYHBIX
IPOYKTOB Iepokcuaanuu [1].

B NEPBLIC MECALbI MOACIMPOBAHUA UHAYLUHUPOBAHHOTO KaH-
LieporeHe3a HabII0AaI0Ch JOCTOBEPHOE YBEIMUCHHUE COJepIKa-
nust GSH B Tkanu cenesenku Ha 51,4% (I mecsn), Ha 60,4% (11
mecsii), Ha 97,9% (111 mecsn). Haunnast ¢ 4 mecsina HaOmroIe-
HUSI, COZIEPYKaHUE TAaHHOTO IOKa3aTelis J0CTOBEPHO CHIXKAIOCh
nHa 'V, VI u VII mecsuax mogenuposanus JIMI'-kanueporenesa
Ha 57,6%, 50,7% u 47,2%, coorBerctBeHHO (p<0,001 BO BCcex
cilydasix) ObUIO HH)Ke KOHTPOJILHOTO IToKa3aresist (puc.).

Imyratnonnepokcunaza (I'Tl) — ogun u3 BakHeimmx ¢ep-
MCHTOB aHTHOKCH}IaHTHOﬁ CHUCTEMbI OpraHusMa, B KIETKax
HaXoOAUTCA B LIUTO30JI€ U MHUTOXOHAPHUAX, KAaTAJIU3ZHUPYET pac-
wemwienue H,O, ¥ TuApOnEpeKnucent JKUPHBIX KUCIOT. B oToM
nporecce npuaumaeT ydactiue GSH, ¢ koTopeiM GepMeHT mpo-
SBJSIET BBICOKOE CpoAcTBO. OH BOCCTaHABIMBAET C IOMOLIBIO
DyTaThoHa oxuH u3 nponykroB [10JI — ruaponepexuck aunu-
JIOB, 4TO, B CBOIO OYEPE/b, IPUBOAUT K CHUKCHHIO X IECTPYK-
THBHOI'O BJIMSIHUA Ha 6HOHOJ'II/IMepr M KJICTOYHBIC MeM6paHbI
OpraHu3Ma U NpeaynpexaaeT HHULMALNIO BTOPUYHBIX PeaKLuii
okucyienus tunuaoB AOK [1].

9KcnepnmeHTaan0 YCTAaHOBJICHO, YTO IIpU pa3BUTHH aJe-
HOKapUUUHOMBI TOJICTOI'O KHUIIICYHUKA aKTHMBHOCTb I'Tl B Tkanu
CEJIC3EHKH JI0CTOBEpPHO yBenuuuaercs Ha I (Ha 14,6%) u IV
(Ha 93,8%) mecsuax Benenust [AMI, a nHauunas ¢ V mecsiua
JKcriepuMenTa cHmxkaercs. Camasi Hu3kas aktuBHOCTh ['T1 Ha-
omronanack Ha VII Mecsie BBeneHMs KaHIIEPOI€Ha U COCTAaBU-
na (0,153+0,002) mmomnb/(MuH - Kr), T.c. OblIa HIDKE Ha 66,2%
(p<0,001) ananorm4HOro mokasarens B KOHTPOJBHOM rpymie
JKHUBOTHBIX.

Huskas aktuBHOCTh I'T] BO3MOXKHA JTHIIB NTPU yCIIOBUU CHU-
JKEHHs ONTHUMAJbHOTO YpOBHsI BHyTpukierouHoro GSH, ko-
TOPBIN BBIMOJIHSIET POJIb HE TOJBKO CyOCTpaTa peakiui, HO W
(daxropa, HEOOXOAUMOTO JIsl MOCTOSIHHOTO OOHOBICHUS pas3-
MEIIEHHBIX B KATAJMTHYECKOM LIEHTPE (pepMEeHTa CeJICHOIbHBIX
IPYIII, KOTOPHIE OKUCIISIFOTCS B PEAKLIHH.

AxtuBHOCTH TinyTatnonpeaykrassl (I'P) - dpepmenra, orBer-
CTBEHHOT'O 3a IONOJHEHHE BHyTpukieToynoro myina GSH, B
TKaHHM CEJIe3€HKHU KpPbIC C 3KCHEPUMEHTAJIbHBIM KaHLEPOTeHe-
30M B | Mecs11 HaOmoeHNs JOCTOBEPHO yBeanumiach Ha 16,3%
B CpaBHCHHHU C aHAJIOITMYHBIM KOHTPOJIbHBIM IOKa3aTCJICM. Bo
BCE IIOCIIEYIOUINE CPOKU IKCIIEPUMEHTa HabIoanach TeHACH-
sl K IJJAHOMEPHOMY CHMXKEGHHUIO JJaHHOTO IOKa3aTens ¢ Hau-
MEHbLIEH €ro akTHBHOCTbIO Ha 7 MeCAl] CMOICIMPOBAHHOIO
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Puc. Ilokazamenu 2ymamuoH06020 36eHa AHMUOKCUOAHMHOLL CUCTEMbl
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KaHLeporeHesa (CHu3mIach Ha 69,1%) B cpaBHEHHU C AKTUBHO-
ctbio ['P B rpynne KOHTPOJIBHBIX AKUBOTHBIX.

H3BecTHO, uTO akTUBHOCTH [P B KIIeTKE CHUXKAETCS MTPU Ha-
Korienun okucienHoit gopmer NADH. Karamuruueckas ak-
TUBHOCTB (pepMeHTa 3aBucHT oT perenepaunu NADPH, ognoro
U3 TPOJYKTOB JIETHIPOreHa3HON peakuuu neHTo30(pocharHoro
IIyTH OKUCIICHUS IIIFOKO3BI.

Ilo HareMy MHEHUIO, OZHOM U3 IIPUYMH AEKOMIICHCALIUH CHCTe-
MBI [JIyTaTHOHA SIBJISICTCS MHTEHCH(HKALMS IIPOLIECCOB €r0 OKHC-
JICHUS U 3aMEIJICHUE BOCCTaHOBJICHUS IIPU HU3KOH aKTHBHOCTH
DIyTaTHOHPEYKTa3bl, a TAKKE YTHETEHUE aKTUBHOCTHU KJIIOUEBOIO
AHTHOKCHIAHTHOTO (hepMEHTa — [Ty TaTHOHIIEPOKCH/Ia3bL.

BbIBOIBI M NEPCIEKTHBBI JajIbHelilIero ucciieqoBaHus.
B ycioBuAX XuMHYECKM HMHIYLHPOBAaHHOIO KaHIEpOIreHe3a
YCTQHOBJIEHO HapyIIEHUE OKHCIMTEIbHO-BOCCTAHOBUTEIBHOIO
paBHOBECHs 3a CUET HAKOIUICHUS MPOLYKTOB JIMIIONEPOKCHUIA-
I[IMH1, CHIDKCHUsI aKTUBHOCTEH aHTHOKCHUAAHTHBIX (DEPMEHTOB M
AQHTHOKCH/IAHTHBIX MEIHaTOPOB HE(PEPMEHTHOH IPUPOJIBI.

B nunamuke sKkcriepuMeHTa Ha (OHE Pa3BUTHsI OKCHUAATHB-
HOTO CTpecca HapyllaeTcsl CHUHTE3 NIyTaTHOHIICPOKCHUAA3bI U
DIyTaTHOHPEIYKTa3bl B 9HOIUIA3MATHUECKOM PETUKYIIYME, YTO
HPUBOJUT K YTHETCHUIO (DYHKIIMOHAIBHOW aKTHBHOCTH INyTa-
THOH3aBUCHMOTO 3B€HAa aHTHOKCHJIAHTHON CUCTEMBI.

Buaronapuoctb. lccnenoBanusi BBINOJHEHBI TPHU  TOJ-
Jep>kke MUHHCTEpCTBa 31paBOOXPAaHEHUS! YKpauHbl B paMKax
Hay4YHO-UCCIICI0BATEIbCKOH PaboThl «IMMyHOreHeTHKa 3710-
Ka4eCTBEHHOTO POCTa: BIUSIHUE dKcrpeccuu rexa Bel-2 Ha co-
CTOSIHHE IPOTHBOOITYXOJIEBOI'0O HMMYHHTETA M B YCIIOBHUSIX KOP-
PUTUPYIOLIETO BIMSIHUSA HaHOMaTepHaIoBy. Ne rocperucTpauun
01190002307.
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SUMMARY

VIOLATION OF THE PROOXIDANT-ANTIOXIDANT
BALANCE IN THE SPLEEN TISSUE UNDER EXPERI-
MENTAL CARCINOGENESIS

Soroka Y., Andriichuk I., Lykhatskyi P., Fira L.,
Lisnychuk N.

1. Horbachevsky Ternopil National Medical University of Minis-
try of Health of Ukraine, Ukraine

This study was devoted to the investigation of antioxidant ho-
meostasis in spleen tissue of white rats in the dynamics of devel-
opment of colon adenocarcinoma induced by the introduction of
sym-dimethylhydrazine (DMH).

The effectiveness of the antioxidant barrier (Cu,Zn-superoxide
dismutase, catalase, glutathione peroxidase, glutathione reductase,
reduced glutathione) and oxidative damage products (TBARS,
advanced oxidation protein products, diene and triene conjugates,
Schiff bases) were measured in the homogenate of spleen tissue.
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A violation of the redox balance due to the accumulation of
lipid peroxidation products, a decrease in the activity of anti-
oxidant enzymes and antioxidant mediators of non-enzymatic
nature was established. The development of oxidative stress
leads to disruption of the synthesis of glutathione peroxidase
and glutathione reductase in the endoplasmic reticulum, i.e., to
inhibition of the functional activity of the glutathione-dependent
unit of the antioxidant system.

DMH-induced carcinogenesis is associated with enzymatic/
non-enzymatic redox imbalance as well as increased oxidative
damage to proteins and lipids. Evaluation of redox biomarkers
can be potential diagnostic indicator of colon adenocarcinoma
advancement.

Keywords: antioxidant homeostasis, spleen tissue, colon ad-
enocarcinoma, carcinogenesis.
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HAPYIIEHHUE IMPOOKCUAAHTHO-AHTUOKCUIAAHT-
HOI'O BAJIAHCA B TKAHU CEJIE3EHKHU B YCJIOBUSX
SKCIHEPUMEHTAJIBHOI'O KAHIIEPOI'EHE3A

Copoka 10.B., Augpuiiuyk U.5., JInxankwmii 11T,
®upa JI.C., Iucauuyk H.E.

Teprononbckutl HAYUOHATLHBIU MEOUYUHCKULL  YHUBEpCUMEN
um. UA. Topbauesckoeo M3 Ykpaunvl, Ykpauna

B skcnepumenTe uccienoBaHbl U3MEHEHUS IPOOKCHIAHTHO-
AHTHOKCUJAHTHOIO CTaTyca B CeJe3eHKe OeNbIX KpbIC B yCIIO-
BUSIX aJICHOKApIMHOMBI TOJICTOM KHIIKH, WHIYLHPOBAHHOM
BBeZieHUeM 1, 1-aumernnruapasuna guruapoxinopuna (IMI) B
JIMHAMHKE ee pa3BUTHA. B roMorenare TkaHU UCCIEAyeMOTO Op-
ra’a oneHuBasiu 3QPEKTUBHOCTD GYHKIIMOHUPOBAHUS AaHTHOK-
cuzanTHOro 6apeepa (Cu, Zn-cynepokcuiaucMyTasa, karanasa,
BOCCTaHOBJICHHBIH DNIyTaTHOH, NIyTaTHOHIEPOKCHAA3a, IIy-
TaTHMOHPEIYKTa3a) U aKTUBHOCTb CHUHTE3a HMPOIYKTOB OKHCIH-
tenbHoro noBpexaeHus (TBK-akTuBHbIe IPOLYKTHI, AUCHOBBIC
U TPUCHOBBIC KOHBIOTaThI, OcHOBaHus [lndda).

YCTaHOBIEHO HapyLICHHUE OKUCIUTEIbHO-BOCCTAHOBUTEb-
HOro OajaHca u3-3a HaKOIUICHUS! ITPOLYKTOB CBOOOIHO-PAIUKAb-
HOTO OKHCIJICHHS, CHIDKCHHS AKTHMBHOCTH aHTHOKCHIAHTHBIX
(epMEeHTOB ¥ aHTHOKCHIAHTHBIX MEHATOPOB He(epMEHTATUB-
HOH Ipupozbl. Pa3Butue OKUCIUTEIBHOIO CTpecca NPUBOIUT K
HapyIIEHUIO CUHTE3a MIyTaTHOHIEPOKCHAA3bl U IIyTaTHOHpe-
JIyKTa3bl B SHJOIUIA3MaTHUYECKOM PETUKYIyMe, T.€. K IIOAaBie-
HHIO QYHKIIMOHAIBHOW aKTUBHOCTH [Ty TaTHOH3aBHCHMOTO 3Be-
Ha QHTUOKCUIAHTHOW CHCTEMBI.

MupynupoBaHHBIH KaHLEPOTeHE3 CONPSDKEH € HapacTaHU-
€M IPOSIBICHUI OKHCIMTEIBHOro cTpecca Ha (OoHEe Hapylle-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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HHUA NIPO- U aHTUOKCUIAAHTHOI'O PAaBHOBECHUs, a TAaKXKE C IIO-
BBILICHHBIM  OKUCJIIUMTECIBbHBIM TOBPEXKICHUEM KOMIIOHCHTOB
onomemOpan. OneHKa OKHUCIHMTEIbHO-BOCCTAHOBUTEIBHBIX
61/10M3p1<ep013 MOXET 6])1Tb IIOTCHLMAJIbHBIM JUATrHOCTUYCCKUM
MH/JMKAaTOPOM Pa3BUTHUs HEOIUIACTHYECKOIO Ipoliecca Ha paH-
HHX CPOKaX KaHIIepOreHesa.
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Development of probiotic concept

The idea to prevent and treat infections by the means of liv-
ing microorganisms goes back to early 20" century. Health ben-
efits of lactic acid bacteria (LAB) were first described by Elie
Metchnikoff in the monograph of 1907 “The prolongation of
life” [35]. He implicated that regular intake of LAB rich prod-
ucts, could normalise bowel health and enhance longevity [25].
The term probiotics itself was originally introduced by Werner
Kollath in 1953, where he described probiotics as an inorganic
and organic supplement necessary to reinstate healthy state of
patients suffering from malnutrition [17]. Today the term pro-
biotics is exclusively linked to the heath beneficial bacteria [1].

During the twentieth century, members of the Lactobacillus
and Bifidobacterium genera and their derivatives were exten-
sivly marketed as health promoting agents, often with irrelevant
or false claims, leading to misunderstanding and confusion in
the interpretation of probiotics and guidelines for their proper
use [39]. Only in the year 2001 a clear definition of the probiot-
ics was introduced by World Health Organization and Food and
Agriculture Organization of the United Nations (WHO/FAO)
as “Live microorganisms which when administered in adequate
amounts confer a health benefit on the host” [19]. In the light of
the rapid progress of the latest scientific and clinical develop-
ments of the field, the WHO/FAO guidelines were revised by
The International Scientific Association for Probiotics and Pre-
biotics (ISAPP) in 2016. Recommendations concerning deliv-
ery of live, well-defined strains, with a suitable viable count and
with a reasonable expectation of deliverable benefits to the host
were made and the guideline was reinforced as relevant [18].

Today, the microbial composition of probiotic products rang-
es from a single strain to multi-strain or species compositions,
while most of the strains used are members of Lactobacillus
genera [19]. Information acquired to date shows that Lactoba-
cilli have a long history of use as health beneficial microorgan-
isms without established risk to humans and this remains to be
the best proof of their safety [30].

As a future perspective, a personalized microbial therapy with
selected autoprobiotic strains, where the recipient is the donor
of his/her own microbial library is gaining more relevance [47].
Anticipated microbiome applications are new types of prepara-
tion such as Next-Generation Probiotics (NGPs) and Live Bio-
Therapeutic Products (LBPs) [36]. NGPSs and LBPs are experi-
mental types of probiotics, most often constituted of different
genera of commensal and indigenous bacteria, such as Bacteroi-
des and are targeted towards cancer, intestinal inflammation and
heart disease therapy [10,15,16,48,49].

Re-evaluation of Dysbiosis

The rapid development of high-throughput sequencing and
metagenomics opened a new window in the research of micro-
bial ecosystems. This lead to rethinking of the traditional dicho-
tomic understanding of human bacteriology and its role in main-
taining immunological and metabolic balance [51]. According
to the latest studies, the ratio between human somatic cells and
microbial cells inhabiting external and internal surfaces, includ-
ing intestinal, urogenital and respiratory tracts, is approximated
to be 1:1 [45], while the ,,Human Microbiome Project® esti-
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mates more than eight million unique genes associated with the
various microbiomes in the human body [29]. Its functions and
overall role of the microbiome in human livelihood is not yet
fully understood. Conformably not only the treatment, but also
the understanding of this huge and fragile ecosystem is a chal-
lenge for modern medicine.

Deregulation of the normal homeostasis of microbiota i.e.
dysbiosis is one of the prevalent cause that leads to an unhealthy
state of human microbial ecosystems [3]. Any change to the
composition of resident commensal communities relative to the
communities found in healthy individuals is defined as dysbiosis
[37]. But this type of definition arises questions about interpretation
of the “normal” state and composition of the microbial communi-
ty. Studies on this topic suggest that human microbiota are highly
variable, therefore only general trends can be suggested based on
typical species abundances in certain groups when sufficient data
is available. For example, the diagnosis of vaginal dysbiosis is rou-
tinely performed by evaluating the pH and the presences of Lac-
tobacillus spp. While the study performed by Serrano M. G. et al.
[9] concerning the biodiversity of vaginal microbiota in healthy
women revealed that Lactobacillus (L.) iners, L. crispatus, L. gas-
seri, or L. jensenii are dominant species in groups of European and
Asian ancestry, whereas higher proportions of strictly anaerobic or-
ganisms and lower proportions of LAB and corresponding higher
pH values were found in healthy women of African and Hispanic
ancestry [9] [38]. This example shows that the differences between
groups and individuals should be taken into account in risk assess-
ment and diagnosis of dysbiosis.

The gut microbiota is considered as primary example of the
complexity of the issue. First of all, the intestinal biodiversity
and the span of functions of commensal bacteria are yet hardly
comprehensible. Second, as an open ecosystem, the ecological
community of the gut is dynamic. The development and fluctua-
tion of this biota is affected by a number of factors, including,
birth and infant feeding, environment, diet, medication intake,
co-morbid conditions, stage of lifecycle and exposure to stress
[4]. With the best estimates, the dominant phyla across the gut,
were assigned to Firmicutes, Bacteriodetes, Actinobacteria,
Proteobacteria, Fusobacteria and Archaea [12]. Such a huge
span of commensal variety makes it very tricky to estimate the
“normal” composition of the gut biota. At the same time the re-
lationship between gut dysbiosis and chronic health conditions,
such as inflammatory bowel disease, metabolic syndrome, car-
diovascular disease, obesity and cancer were observed [3]. Fur-
thermore, the link between abnormal conditions in the gut and
predisposal to neurodevelopmental disorders, such as Alzheim-
er’s disease, Autism Spectrum Disorders (ASD) and Parkinson’s
disease were established, underlining the immanent role of gut
microbiota in healthy function of the gut-brain axis [21]. Con-
sidering these issues, treatment of gut dysbiosis requires rein-
statement of natural eubiosis, with minimal disruption to the
body’s often unknown natural ecosystem.

Microbiome therapeutics

Today, the common reasons for dysbiosis is use of antibiotic
therapy [31]. Antibiotics, the most prominent means for treat-
ment of bacterial infections, have non-specific and general
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effects. Therefore, while eliminating pathogens, they consider-
ably damage the native microbiome, that often leads to acute
or chronic antibiotic associated dysbiosis [24]. Furthermore, the
recent antibiotic resistance crises leads to abate of antibiotic op-
tions and emergence of resistant infectious diseases. Therefore,
non-antibiotic based methods for elimination of multi-drug resis-
tant (MDR) pathogens and reinforcement of practises for natural
restoration of eubiosis are prioritized [7]. Along with probiotics
alternative means for treatment and prophylactics, microbiome
therapeutics are emerging, such as microbiota transfer therapy
(MTT), prebiotics, phage therapy and their combined applica-
tions with probiotic Lactobacillus.

In recent years MTT or Ecotherapeutics took a form of faecal
transplantation, which is a medical procedure based on the re-
placement of the dysfunctional intestinal ecosystem with a healthy
faecal microbiota of a donor [14]. This method was strongly as-
sociated with the risks of transmission of opportunistic pathogenic
bacteria from donor to the patient. Unfortunately, in June 2019 two
immunocompromised adults who received investigational fecal
transplantations for treatment of Clostridium difficile infections de-
veloped invasive infections caused by extended-spectrum beta-lac-
tamase (ESBL)-producing Escherichia coli. One of the individuals
died. This case obliged authorities to enforce testing of donor stool
and exclusion of samples that tests positive for multi-drug resistant
organisms, as well as exclusion of recipient individuals at higher
risk of colonization with opportunistic pathogens [13]. This unfor-
tunate case showed the necessity of safety assessment of microbi-
omes of the natural complexes of microorganisms before applying
NGPSs, LBPs and MTT.

Prebiotics — “a substrate that is selectively utilized by host mi-
croorganisms conferring a health benefit” [11] currently include
carbohydrate-based, polyphenols and polyunsaturated fatty acid
substances, for which the beneficial health effects are document-
ed. For example fructooligosaccharides are commonly used in
combination with probiotic LAB to support their viability. To
this point, the health benefits of prebiotics mainly refer to the
gastrointestinal tract, such as immune stimulation and inhibition
of pathogens [30].

Phage therapy utilizes viruses of bacteria called lytic bacte-
riophages (phages). This type of viruses specifically kill only a
target bacterium, without damaging human somatic cells or dis-
turbing surrounding microbiota. Phages are proven to be effec-
tive against multi-drug resistant bacterial cells as well [34]. The
potential of bacteriophages to selectively reduce target organ-
isms without global disruption of the gut community has been
demonstrated in a double-blinded, placebo-controlled crossover
trial [8]. Therefore, therapeutic use of phages have greater po-
tential for treatment of infectious disease and dysbiosis [33].
Even more, recent trends suggests usage of bacteriophages as
prebiotics to promote the growth of beneficial bacteria (sym-
bionts and probiotic) by decreasing harmful bacterial popula-
tions and releasing nutrients into the environment [5,36]. For
example Escherichia coli specific phages (LHO1 - Myoviridae;
LLS - Siphorviridae; T4D - Myoviridae; LL12 — Myoviridae)
are marketed as prebiotics and available in combinations with L.
acidophilus, L. rhamnosus, L. paracasei, L. casei, as pre-probi-
otic blends. This products are sold as health supplements under
the brand names: Florassist GI, bVital, Probiophage DF60, Pre-
phage Probiotic, EcoPhage and FloraPhage in the United States.
Considering that, the host’s virome may be an important factor
that determines the efficacy of some probiotic formulations, de-
velopment of phage-probiotic complexes can be the novel ap-
proach in promoting heathy microbiotas.
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Mechanisms of action

Probiotic LAB can be of human, animal or plant origins and
can be utilized in a variety of different forms. However, it is the
specificity of the action and not the source of the microorganism
that matters. It is estimated that a majority of health benefits of
probiotics are the result of interactions with the host biome and
the creation of favourable microbiota, via promoting native mi-
crobial homeostasis, rather than replacing its composition [43].
This is the main advantage of probiotic Lactobacillus when ap-
plied for reinstatement of microbiota without known “normal”
microbial composition.

The translation of probiotic mechanisms depends on the envi-
ronmental context to which the

LAB strains are exposed during application [26]. Even more
so, they may have distance effects by transfer of the organisms
away from the initial administration site or by producing mol-
ecules that are adsorbed and transferred thought the host organ-
ism. Considering this ambiguities, the underling mechanisms of
action can be principally divided in the following groups:
o Microbiota targeted mechanisms, where probiotic effects are
achieved through broad antimicrobial activity and modulation of
composition of the indigenous microbiota [32].
o [nteraction with the epithelial barrier, including epithelial per-
meability decrease, through promoting tight junction functional-
ity and enhance cell proliferation [22].
o /mmune system modulation, via interaction with innate and
adaptive immunity, mainly thought monocytes, macrophage, M-
cells in the gut mucosa and dendritic cells [27].
o Modulation of systemic metabolic responses, can be induced
by bile salt hydrolase activity, impacting on leptin and endocrine
modulation [2].
o Signalling via the central nervous system, with direct and
indirect mechanisms, such as tryptophan-derived products, g-
amino-butyric acid or oxytocin production [20].
Probiotics are selected based on the traits, that enables activation
of their mechanisms of action. In nature the frequency of the
traits carried by the Lactobacillus vary significantly.

Common probiotic
e
Colonization resistance
Acid and SCFA production
Regulation of intestinal transit
Increased turnover of enterocytes
Competitive exclusion of pathogens
Normalization of penturbed microbiota

Species-level effects
Vitamin synthesis
Enzymatic activity
Direct antagonism

Bile salt metabalizm
Gut barrier reinforcement
Neutralization of carcinagens

Strain-specific effects

Meurological effects
Imminological effects
Endocrinological effects
Production of specific bioactives

Fig. 1. Different shared and specific effects among probiotics
related to their health beneficial and therapeutic action. Clas-
sification is based on ISAAP consensus statement [18].

Abbreviation: SCFA - short-chain fatty acid. Illustration cre-
ated with BioRender
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According to ISAAP consensus statement some traits might
be widespread among genera, thus are quite common among
most LAB e. g. rapid colonisation and competitive exclusion of
pathogens. While others traits can be observed only on species
level, thus are less abundant, for example, bile salt metabolism
or vitamin synthesis. Production of specific bioactive substanc-
es, such as Nisin, are usually strain-specific, thus harder to dis-
cover. Figure 1. shows a schematic representation of common
species and strain specific effects related to health beneficial and
therapeutic actions of probiotics.

As oral administration is the most prevalent delivery meth-
od for a majority of available probiotics [23,41] in addition to
health beneficial characteristics, strains are required to have high
survival rate and viability in gastro intestinal track (GIT) [6].
For example, the best documented probiotic microorganism L.
rhamnosus strain GG (Gorbache-Goldin) has characteristics al-
lowing its survival in the GIT, such as, high tolerance to low pH,
resistant to bile and adhesion promoting pili, therefore is widely
used in prophylactics and treatment of antibiotic associated diar-
rhoeas in adults and children via oral administration [46].

Regulatory requirements

In human applications the regulatory aspect of probiotics is
complex. Initially, strains have to be selected on the basis of the
Bradford Hill criteria [44], while the intended use of a probiotic
product will determine its regulatory categorization. Probiotic
strains can be delivered as food, dietary supplements or drugs
[18]. The evidentiary burdens for safety assessments, medical
tests, premarket and postmarket clearance requirements and
types of admissible claims differ for each of these products. Fur-
thermore different countries have particular sets of regulation
for each type of preparation.

In Georgia probiotics can be assigned to the Pharmacothera-
peutic groups of Anti-inflammatory and antidiarrheal microor-
ganisms or agents, and along with bacteriophage preparations
are mostly marketed as generic and re-produced pharmaceuti-
cals [53].

In the member countries of the Eurasian Economic Union
(EAEU), probiotics, as wells as bacteriophages, fall into the cat-
egory of immunobiological medical products (medicinal prod-
ucts of biological origin meant for immunological diagnostics,
prophylaxis and treatment of diseases). Authorised production
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strains such as L. acidophilus K311124, L. plantarum 8P-A3 and
L. fermentum 90T-C4 are deposited in official collections and
can be produced as therapeutic products, in the form of pills,
oral and vaginal capsules, suppositories and lubricants [42].

Western pharmaceutical pipelines and legislation is optimised
for manufacturing of defined chemicals, for which pathways
of action and safety are defined in details. This leaves a lim-
ited space for biological pharmaceutical agents (bacteria, fun-
gi, phage) of which batches are not entirely reproducible, and
which effects derive from interactions with host ecosystems.
Thus, the estimation of claimed effects, production methods
and measurement of associated risks and benefits hardly fit in
the conventional pathways. This circumstance has negative ef-
fects on probiotic legislation. Therefore, probiotic LAB are
mostly marketed as dietary supplements or foods. In the United
States, more than 20 strains of Lactobacillus, such as L. aci-
dophilus NCFM, L. rhamnosus GG, L. curvatus DSM 18775,
L. plantarum Lp-115 etc. have been accepted and are pending
for the Generally Regarded as Safe (GRAS) status by the Food
and Drug Administration (FDA) and can be used as foods ad-
ditives [50]. Similar approach is practised in Japan, where 13
LAB strains, such as L. acidophilus CK60, CK92, L. rhamno-
sus GG, have been authorised as beneficial ingredients in Food
for Specified Health Uses (FOSHU products). Interestingly, ac-
cording to Health Canada in the Natural Health Products (NHP)
category, non-strain specific probiotic claims can be made for
L. acidophilus, L. casei, L. fermentum, L. gasseri, L. johnsonii,
L. paracasei, L. plantarum, L. rhamnosus and L. salivarius spe-
cies, when delivered in food at a level of 10° colony forming unit
per serving.

In contrary, in the EU currently no health claims are approved
for human applications with probiotics [52]. The European Food
Safety Authority (EFSA) settled the probiotic claims as not suf-
ficient and essentially banned the use of the word probiotic on
labels [39]. Only several strains of Lactobacillus such as L.
plantarum TENSIA® (DSM 21380) have been granted Quali-
fied Presumption of Safety (QPS) by EFSA and are authorized
as sources of food and feed additives, food enzymes and plant
protection products [40].

In the case of drug development, discovery and authori-
sation of novel therapeutic Lactobacillus follows the con-
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ventional drug pathway. The target application for potential
probiotics can be as general as modulation of microbiome
composition or function, or aiming toward particular disease
through its influence on host specific pathways. As an initial
step, a bank of relevant strains is screened for desirable activ-
ities in vitro or ex vivo. The next phase is safety assessment of
the strains, which includes genome sequencing to screen for
presumptive virulence factors, such as toxin and transmissi-
ble antibiotic-resistance genes. Following in vivo models are
required to confirm the desired effects and safety in animal
models. The pilot-scale production is defined in a manner that
allows rapid Good Manufacturing Practice (GMP) scale-up.
GMP standard are defined on national level and comply with
the trading agreements between countries. Finally, a series of
clinical research is implemented. In phase 1 often 30 to 100
human subjects are recruited to evaluates safety and dosage
ranges of preparations. Phase 2 revolves around testing the
drug on patients to assess efficacy and side effects. In phase
3 effectivness and safety of therapeutic doses are established
on large population, followed by post marketing surveillance
[36]. Unfortunately, only in rare cases preparations from Mi-
crobiota Therapeutics domain can generate sufficient data for
clearance and authorities as a drug.

As the production pathway and allowable claims for dietary
supplements are more flexible and can be authorised based only
on preclinical studies, most probiotic Lactobacillus are avail-
able as supplements and claim only general health promoting
properties.

Conclusions. The idea to use living microorganisms for
disease prevention and treatment was introduced more than
100 years ago, but yet the full potential and benefits of micro-
bial therapeutics has not been entirely understood and studied.
Meanwhile the recent development of high throughput sequenc-
ing and metagenomics opened a new window in the research
of microbial ecosystems and lead to rethinking of traditional
dichotomic understanding of human bacteriology and its role
in maintaining human health. This newly obtained knowledge
about human microbiota function and composition lead to a re-
vival of microbial therapeutics and in particular probiotic LAB.
As the majority of health benefits of probiotics Lactobacillus
are the result of interactions with the host biome and the cre-
ation of favourable microbiota, rather than replacing its compo-
sition, the concept of probiotic seems to be an optimal approach
in dysbiosis treatments. Even more so, the personalised therapy
approach with the anticipated use of auto-probiotics is gaining
more and more relevance. But as a major set-back, hurdles with
authorities on approved health claims clearances, restrictions
on medical research approvals and inconsistency of regulatory
frameworks around the globe, put probiotic lactobacillus and
microbial therapeutics under restriction. Nevertheless due to
high frequency of dysbiosis associated chronic diseases in urban
populations and rapid increase of MDR infections worldwide,
Microbial Therapeutics gain more and more importance as an
alternative treatment and prophylactic method. Eventually au-
thorities will be obliged to re-evaluate the restrictive approaches
and work towards more feasible solutions.
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SUMMARY

REVIVAL OF MICROBIAL THERAPEUTICS, WITH EMPHASIS ON PROBIOTIC LACTOBACILLUS (REVIEW)

12Kakabadze E., >*Grdzelishvili N., 'Sanikidze L., "?’Makalatia Kh., 2Chanishvili N.

IThilisi State University, Faculty of Exact and Natural Science; *George Eliava Institute of Bacteriophage,
Microbiology and Virology, *Ilia State University, School of Natural Sciences and Engineering, Thilisi, Georgia

The idea to use living microorganisms for disease preven-
tion and treatment was introduced a century ago, but yet the
full potential and benefits of microbial therapeutics has not been
entirely understood. In the light of developments of human mi-
crobiome studies, probiotics are gaining new momentum, where
health benefit conferring by Lactobacillus are emerging as one
of the novel approaches in the treatment and prophylactics of

dysbiosis. The present review focuses on the origin and devel-
opment of the probiotic’s concept, mechanisms of action and
anticipated use of probiotic Lactobacillus as well as of microbi-
al therapeutics. The required regulatory frameworks associated
with probiotic use and marketing are discussed.

Keywords: Lactobacillus spp., Probiotics, Microbiota, Dys-
biosis, Lactic Acid Bacteria (LAB).
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TRANS-ILIAC DYNAMIC NAIL FOR MINIMALLY INVASIVE FIXATION
OF THE POSTERIOR PELVIC RING INJURY: A BIOMECHANICAL STUDY

Kassymov K., Myssayev A., Tlemissov A., Zhunussov Y., Zhanaspaev M.

Semey medical university, Department of Orthopedic Surgery, Kazakhstan

Pelvic ring injuries are rare, and according to various au-
thors account for 0.3 to 8% of all fractures, which occur in
approximately 20 to 37 per 100,000 population [11,14,15,16].
Treatment of pelvic ring damage is one of the most difficult
tasks in orthopedic surgery, and surgical methods have earned
recognition. Authors from different countries have proposed
many types of surgical stabilization of the pelvic ring, both
open and closed methods [1,2,8,21]. Despite the improve-
ment of the operation technique and the variety of implants,
the share of unsatisfactory results remains high today, and
according to some researchers it is from 30 to 60% [13,20].
Accordingly, the number of new ideas and solutions for sur-
gical stabilization of the pelvic ring increases.

The study of this problem and the desire to improve some
of the disadvantages of traditional implants led us to a new
idea — to create a device for trans-iliac fixation of the poste-
rior pelvic ring of the pelvis, which is implanted minimally
invasive and has the ability not only to compress, but also
decompress bone fragments. This device is based on the
example of the sacral bar considering its pros and cons.
The sacral bar was popularized by M. Tile and proved to
be a reliable implant for fixing the posterior pelvic ring.
The main advantages are the low risk of iatrogenic dam-
age to the nerve elements, since the rod passes outside the
sacrum, and the ability to achieve a high degree of com-
pression of the damage zone, which increases stability. But
in some cases, the risk of compression of nerve structures
inside the sacral openings and the sacral canal increases,
for example, in fractures of the sacrum of types Il and III
according to Denis. The disadvantages also include open
surgical accesses, bulky ends of the structure protruding
from the iliac bones, causing the risk of soft tissue pres-
sure sores and infectious complications [3-5,7,19].

Every new implant cannot immediately find clinical applica-
tion without preliminary in-depth research. Papakostidis et al.
in a systematic analysis, the frequency of implant failure was
shown to be from 2 to 17.3% [12]. Over the past few decades,
the authors have used many types of biomechanical research for
this purpose [18]. Tests are conducted mainly on the bone mod-

el and cadaver bones. Cadaveric bones differ in the geometry,
properties, and health of the bone. And synthetic bones allow
multiple experiments with initial conditions, but give a low dif-
ference between the results of the study. Also, when experiment-
ing on the pelvic bone model, the stability of the muscle and
ligamentous connections of the pelvis is not taken into account.

Thus some of the disadvantages of such research and the
frequency of implant failure, we decided to test our developed
device on the strength of the design system and compare the
results with the existing results of biomechanical research from
different authors around the world.

Material and methods. The Trans-iliac dynamic nail (TIDN)
(KZ National Patent office, No KZ2019/052 - 29.07.2019, “De-
vice for minimally invasive interlocking osteosynthesis of the
sacroiliac joint injury”) is a lockable nail, which has a built-in
structure (sleeve) in the lumen of the proximal part that allows
you to move the locking screw along the length of the nail. Nail
diameter 8mm in the main part and 11 mm in proximal part, the
length from 122 to 166 mm, the distal end of the hole for 4.5 mm
locking screws in the proximal end of the elongated opening for
movement of the screw with built-in grommet and the grommet
round hole for a 4.5 mm locking screw. Both locking screws are
positioned at an angle of 1100, for sinking the screws into the
thickness of the Ilium (Fig.1). The nail is implanted minimally
invasive at the level of L5-S1. Compression/decompression is
performed by screwing/unscrewing the grommet. TIDN is man-
ufactured in ChM sp. z.0.0., Republic of Poland (material - ISO
5832-11) by special order.

Biomechanical tests of the device carried out and recorded in
the measurement laboratory of ChM sp. z.0.0. with the accredi-
tation certificate of the testing laboratory no.AB1629.

Test objects: trans-iliac dynamic nail L166 and L155 sizes
(material-ISO 5832-11), CHARFIX distal screws 4.5 mm
L35mm (material-ISO 5832-11).

When fixing to the, the grip was held by the nail screws us-
ing a specially prepared retainer for test machine. The ambient
temperature during experiment was + 23°£2°C.

Types of strength test - 5 tests were performed, 3 of them with
static loads and 2 with dynamic loads:

Fig. 1. Trans-iliac dynamic nail and example of an arrangement
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1) Static torsional test.

The test was performed with a maximum torque of 1 rpm
(360 ° /min). Two TIDNs with two screws each were tested,
one before the screws were damaged and the second before
part of the nail was damaged.

2) Static compression test.

Maximum impact of the compressing force to damage the
screws at a speed of 10 mm/min, data acquisition frequency 50
Hz; one TIDN with 2 screws was tested.

3) Static tensile test.

Maximum tensile force to damage the screws at a speed of 10
mm / min, data acquisition frequency 50 Hz; one TIDN with 2
screws was tested.

4) Dynamic compression test.

Load coefficient R: 0.1; number of cycles-1,000,000; data ac-
quisition frequency: 5 Hz;

The tests were repeated 4 times on 4 separate TIDNs and 8
screws, respectively, with the maximum load given for a certain
number of cycles, in three cases before the screws were dam-
aged, and in one case before the nail was damaged.

5) Dynamic tensile test

Load coefficient R: 10.0; number of cycles-1,000,000; data
acquisition frequency: 5 Hz;

The tests were also repeated 4 times on 4 separate TIDNs and
8 screws, respectively, with a maximum load given for a certain
number of cycles, in three cases before the screws were dam-
aged, and in one case before the nail was damaged.

Description of the test

Static torsional test: MTS Bionix test machine (LP P 200)
(fig.2, left); position indicator +£140° (LP P 208) MTS ADT 605;
torque sensor +15kN/+150nm (LP P 203) MTS 662.20 H-04;
test speed 1rpm (360° / min); ambient temperature 2342 °C.

Static compression and tensile test: MTS Insight kN test ma-
chine (LP P 100) (fig.2, right); load cell £100 kN; Model: MTS
569330-01; position indicator £50mm (LP P 103); Model: MTS
Insight 100; test speed 10 mm/min; data acquisition rate SOHz;
ambient temperature 23+2 °C.

Dynamic compression and tensile tests: MTS Bionix test ma-
chine (LP P 200); load cell £100 kN; Model: MTS 662.20 N-04;
position indicator £50mm (LP P 103); Model: MTS LVDT
390751-03; Universal caliper (LP P 007) CD-15PPX.

.

Fig. 2. Test machines: MTS Bionix (left) and MTS Insight
(right)

Data are presented as quantitative variables. Statistical analy-
sis was carried out in the program SPSS 20.0 (IBM SPSS Sta-
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tistics for Windows, Version 20.0. Armonk, NY: IBM Corp.,
USA).

This study was approved by the Local Ethics Committee of
Semey Medical University (protocol No. 2 of 10/18/2019).

Results and discussion. Static torsional test: it were per-
fumed on two different TIDNS, the following results were ob-
tained. For TIDN #1 at a maximum torque of 28.8 Nm, the ro-
tation angle reached up to 52°. For Nail #2 a maximum torque
of 31.3 Nm, the rotation angle reached up to 60° (Fig. 3).

TIDN #1

Torque [Nm]

Angle of Rotation [*]

TIDN #2

Torque [Nm]

Angle of Rotation []
Fig. 3. Torque versus angle of rotation plot for TIDN #1
After a static torsion test, we detected TIDN damage at the

junction of the screw with the integrated sleeve and slight dam-
age to the screw thread (Fig. 4).

Fig. 4. Appearance of damage after static torsional tests

3.2. Static compression test:

Compression at the load level of 13,121 N resulted in a dis-
placement of 4.13 mm and damage (Fig. 5).

Damage: breakage of the distal screw of the nail, bending and
damage to the thread of the proximal screw of the nail, deforma-
tion of the nail in the place of the built-in grommet (Fig. 6).

3.3. Static tensile test

When stretched at the load mark 13,664 N, there was a dis-
placement of 6.97 mm and the following damages (Fig. 7).
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2 3 4
Displacement [mm]

Fig. 5. Load versus displacement graph of static compression
test
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Fig. 6. Appearance of damage after the static compression
test (left) and static tensile test (right)
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Fig. 7. Load versus displacement graph of static tensile test

Damage: breakage of the distal screw of the nail, bending and
damage to the thread of the proximal screw, deformation of the
nail in the place of the built-in grommet (Fig. 6).

3.4. Dynamic compression test

The tests were repeated 4 times on 4 separate nails and 8
screws, respectively (Fig. 8):

1. TIDN #1 endured a load of up to 1750N and 117000 cycles,
resulting in deformation of the rod moving element and dam-
aged screw threads;

2. TIDN #2 endured a load of up to 1750N and 100,000 cy-
cles, resulting in deformation of the screw moving element and
damaged screw threads;

3. TIDN #3 endured a load of up to 1000N and 556000 cycles,
resulting in a failure at the joint of the screw with the nail mov-
ing element and damaged screw threads

4. TIDN #4 endured a load of up to 750N and 1,000,000 cy-
cles, resulting only in damage to the screw threads.
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Fig. 8. Load versus number of cycles graph for tested 4 TIDNs

3.5. Dynamic tensile test.
Tests are performed 4 times at 4 separate rods and 8 screws,
respectively (Fig. 9):
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Fig. 9. Load versus number of cycles graph for tested 4 TIDNs

TIDN #1 moved the load up to 6500N and 600 cycles, the
result was nail breakage (Fig. 10). Screw breakage at the distal
part of the nail. Bending and damage of the threated part of the
SCrews.

TIDN # 2 moved loads up to 3500N and 60,000 cycles, the
result was screw breakage (Fig. 10).

TIDN # 3 and # 4 moved the load of 1750N, and 1,000,000
cycles, the result was test complete, with minor damage to the
screw threads.

TIDN #2

Fig. 10. Damage TIDN #1 (left) and TIDN #2 (right) after
dynamic tensile test

The obtained test results showed sufficient structural strength
of TIDNSs. In biomechanical tests, researchers loaded a fixed
bone with a simulated injury till the bone damage [18] or bone
displacement [17]. Direction of the loads during the tests using
cadaveric or synthetic bone is the same as in our experiment. For
example, Sagi and others in their experiment [17], in order to
measure axial and rotational displacement, they load the cadav-
eric bone from top to bottom behind the S1 sacral vertebra with
a ball bearing, fixing the pelvic bone only on one side at the level
of the hip joint. This is similar to our torsional test.
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Also in this study [17], the authors indicate that the ampli-
tude of rotational movements in the sacroiliac joint does not
exceed 6°.

Galbusera et al. in a biomechanical study [6], it gives only
7.5 Nm of torque. In another experiment, Lindsey et al. [9],
they also specified a maximum torque of 7.5 Nm. So, our TIDN
showed strength when torsion 28.8 Nm to the angle of 52°.

Our static tensile and compression tests are also similar to the
loads in many of the authors. For example, in the works of Rach-
elle et al. and Gorczyca et al., the load on the sacrum is carried
out with a bilaterally fixed pelvic bone, which corresponds to the
tensile in our test [7,10].

If we talk about the load level, our TIDN showed strength
up to 13,121 N during compression and 13,664 N in stretched.
And in other biomechanical studies, the authors indicate loads
ten times less. For example, Gorczyca and others [7] performed
loads up to a maximum of 1,066 N, and Sahin et al. [18] in a
similar experiment, loads up to 2,250 N were observed. Also, in
the experiments of Rachelle et al., 500,000 cyclic loads with a
force of 550 N are recalled [10].

The results of our biomechanical study showed that the trans-
iliac dynamic nail is strong enough and the following clinical
study is needed.

Highlights.

In this paper, we report on an experiment of a new trans-iliac
dynamic nail (TIDN). There are three advantages of TIDN:

1. It is minimal invasion due to a combination of attributes of
interlocking nailing with the possibility of compression and de-
compression.

2. Location: outside the sacrum. It is really important; it could
minimize possible iatrogenic damage during implementation.

3. TIDN showed strength enough during compression and in
stretched that could be loads ten times more in comparison with
other biomechanical studies.
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SUMMARY

TRANS-ILIAC DYNAMIC NAIL FOR MINIMALLY IN-
VASIVE FIXATION OF THE POSTERIOR PELVIC RING

INJURY: A BIOMECHANICAL STUDY

Kassymov K., Myssayev A., Tlemissov A., Zhunussov Y.,
Zhanaspaev M.

Semey medical university, Department of Orthopedic Surgery,
Kazakhstan

The treatment of posterior pelvic ring fracture with the early
mobilization purpose is surgery, which traditionally uses screws
and sacral bar. We have created a new trans-iliac dynamic nail
(TIDN) for fixation of the posterior pelvic ring. The advantage
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of TIDN is minimally invasion due to combination of interlocking
nailing with the possibility of compression and decompression.

Exam the biomechanical properties of a new trans-iliac dy-
namic nail (TIDN). The current biomechanical study investi-
gated: dynamic tensile and compression tests; static torsional,
compression, tensile tests.

The study yielded equivalent results for the static torsional
test and in dynamic tests, but found the TIDN superior in the
static compression test and static tensile test in comparison with
other researchers.

Based upon the results of this biomechanical study, we con-
clude that the TIDN proved to be an effective device for poste-
rior pelvic ring injury fixation. The clinical trial should be next.

Keywords: pelvic injury; trans-iliac dynamic nail; biome-
chanical study; minimally invasive fixation.

PE3IOME

TPAHCHOAB3AOIIHbIA JTUHAMHWYECKHI CTEP-
KEHb JIJISI MAHUMAJIbHO WHBA3HMBHOMN ®HUK-
CAIIMU TMOBPEXJIEHUNW 3ATHETO MOJYKOJIbIIA
TA3A: BAOMEXAHUYECKOE UCCJIEAJOBAHUE

KacbivoB K.T., MbicaeB A.O., Tnemucon A.C.,
Kynycos E.T., ’Kanacnaes M.A.

Meouyunckuit Ynusepcumem Cemetl, kageopa opmoneduue-
cxoti xupypeuu, Kazaxcman

Jleuenre MOBPEXIEHUI 3aHETO TMOJYKOJIbIA Ta3a C IEJIbI0
paHHell MoOwWwIM3anuK TPeOyeT XUPYPrHYECKOro BMEIIaTelb-
CTBa, TP KOTOPOM TPATUIIMOHHO HCHOJB3YIOTCS BUHTBI WM
KPECTIIOBas CTSHKKA. ABTOpAMH CO3J1aH HOBBIN TPAHCIIOAB3IOI-
HbIH auHamudeckuii ctepskerb (TIDN) mis dukcanmu 3aaHero
HOJTyKoJIbIa Ta3a. [[penMy1ecTBoM TaHHOTO CTEP)KHS SBIIACTCS
BO3MOXKHOCTh MAJIOMHBA3UBHOW YCTAHOBKHM M KOMIIPECCUU WU
JIEKOMIIPECCHUU KOCTHBIX OTJIOMKOB.

Lenb nccnenoBanus — onpeaeicHne ONOMEXaHHYECKIX CBOHCTB
HOBOT'O TPAHCIO/IB3/IOUIHOTO JUHAMUYECKOTO CTEPIKHSI.

B OnomMexaHMYeCcKOM HMCCIICOBAaHUHM BBISBICHBI JUHAMHYC-
CKHE JIaHHBIC HAa PACTSIKCHUE U CKATHE; CTATUYECKUE - HA CKPY-
YUBAHUE, CKATUE U PACTSDKEHUE.

HccnenoBanue nokasano 3KBUBAJICHTHbBIC Pe3yJIbTaThl CTaTU-
YECKHUX UCIBITAaHUI HAa CKPYYMBAHHUE M TMHAMHYECKUX HCITbITa-
HUH. BBISBIICHO, YTO TPAHCIIOAB3IOUIHBIN JUHAMUYECKUHN CTep-
JKEHb TPEBOCXOJIUT Pe3yJIbTaThl UCIBITAHUNA HA CTAaTHYECKOE
C)KATHE U CTaTHUECKOE PACTSHKEHUE B CPABHEHHH C JAHHBIMH
JIPYTUX UCCIIEI0BATEIICH.

OCHOBBIBasICh Ha pe3yibTaTax MPOBEICHHOTO OMOMEXaHH-
YECKOI'0 UCCIIEJOBaHMUS, CACTaH BBIBOJ, YTO TPAHCIIOAB3/1O0LI-
HBII JUHAMUYECKHH CTepKeHb oKa3aics J(PQeKTHBHBIM
yCTpOMCTBOM aiisi (PUKCALMU HOBPEXKICHUN 3aQHEro IOIy-
Kousiblla Ta3a. CieaylolMM 3TaloM IUIAHUPYETCS KIMHHUYe-
CKOE HCIIbITaHuE.
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HYALURONIDASE OINTMENT IN TREATMENT OF HYPERTROPHIC SCARS

'Alibegashvili M., 'Loladze M., Gabisonia T., *Gabisonia G., *Tsitsishvili D.

!G. Eliava Institute of Bacteriophages, Microbiology and Virology, Thilisi;
Clinic Of Aesthetic Medicine “Woman and Health”, Thilisi; *Georgian American University (GAU), Tbilisi, Georgia

One of the problems of medicine is the prevention and treat-
ment of postoperative and posttraumatic scars. The significant
complications in the form of cicatricial degenerations, mainly
hypertrophic scars, are often arising on site of second- and third-
degree burns, traumas. Scar tissue is a natural result of any type
of plastic surgery, or any other surgical procedure.

Hypertrophic scars are unique dermal fibroproliferative dis-
orders that occur following trauma, burns, surgery or inflam-
mation. They are raised, erythematous, pruritic, fibrous lesions
that typically remain within the confines of the wound and are
often associated with contractures of the healing tissues. Such
scars are usually permanent and resistant to known methods of
therapy. Post-surgical scar formation is common complication
of plastic surgery. Many treatment regimens have been used in
the past, including excisional surgery, pressure therapy, laser
therapy, pharmacological therapy and so, and none has been
universally successful [8].

The Hyaluronidases belong to the enzyme group that breaks
down hyaluronic acid. Hyaluronic acid is becoming increasingly
important, recognized now as a major participant in such basic
processes as cell motility, wound healing, embryogenesis. It fills
up the intercellular spaces of connective tissue and the walls of
blood vessels and lymphatics. Hyaluronic acid fulfills barrier-
and tropic functions in the organism and plays an important role
in permeability regulation in tissues and ducts. As a rule, hyal-
uronic acid undergoes a number of qualitative and quantitative
alterations in some pathological processes of the organism [12].

The enzyme hyaluronidase is used in medicine in cases of
different pathology of conjunctive tissue, which are caused by
accumulation of hyaluronic acid. At the same time, hyaluroni-
dase, splitting hyaluronic acid - the important component of
tissue barriers, accelerates the vascular and tissue permeability
and thereby increases the rate of absorption and access of vari-
ous drags, facilitates diffusion of injected substances. By this
basis hyaluronidase preparation are used in combination with
antibiotics, protein preparations and other drugs. The enzyme
improves their effectiveness while is reducing many of compli-
cations. Increasing the cellular and tissue penetration of drags,
hyaluronidase minimizes painfulness and risk of formation of
coetaneous necrosis. All these properties determine the wide use
of the enzyme hyaluronidase in medicine [2,3,7,11].

The method of isolation and purification of microbial hyal-
uronidase has been developed in G.Eliava Institute of Bacte-
riophages, Microbiology and Virology (IMBV) On the basis of
highly purified and highly active microbial hyaluronidase the
medicinal preparation for injection -‘Bilidase” has been created.
Hyaluronidase ointment used in this study was prepared on the
base this preparation.

The objective of present study is to investigate the efficacy of
hyaluronidase ointment in treatment of postoperative cicatrical
degeneration.

Material and methods. A total number of 14 patients with
postoperative hypertrophic scars on different part of face were
enrolled in the study. All patients had at least 6 months or a
longer history of the lesion. All patients were treated with hy-
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aluroidase ointment by help of physiotherapeutic procedures -
iontophoresis 1 procedure per day for 10 days twice at 4-week
intervals.

All patients were examined 4 times: before treatment, after
cach cycle of treatment as well as 4 weeks after the last treat-
ment. Scar conditions were assessed in terms of pigmentation,
vascularity, pliability and height in accordance with the Vancou-
ver Scar Scale (VSS) conducted by two therapists. Assessments
by the patients on pain and pruritis caused by the scars were also
recorded (Table).

Results were expressed as means + standard error. Statistical
analysis was done by the Student’s t test with significant defined
as a p value less then 0.05.

Results and discussion. All patients had a significant im-
provement in the clinical appearance of the scars after treatment
with hyaluronidase ointment. Each of the four parameters (pig-
mentation, vascularity, pliability, and height) was improved sig-
nificantly after treatment with hyaluronidase ointment (Fig. 1).
Total score after 2 cycles of treatment was 0.85+0.9 vs 10+1.5
(p<0.001) (treated scars vs untreated ones). Even after 1 cycle
of treatment all rated parameters were improved remarkably
-5.1440.9 vs 10£1.5 (p<0.001). There was not significant dif-
ferences between scores rated after 2 cycle of treatment and 4
weeks after the last treatment.
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Fig. 1. 1- Pigmentation rating, 2-Vascularity rating,; 3-Ple-
ability rating; 4-Scar height rating; 5- Pain; 6- Pruritis; 7-sum-
mary of rating scores

It was observed significant recovery of vascularity of skins
- mean score 0,36£0,4 vs 1.9+0,4 before treatment (p<0.001),
as well as vascularity of scar -mean score 0,3140,5 vs 2,0+0,6
before treatment (p<0.001).

After 2 cycle of treatment it was observed normal flat scars in
all studying cases -mean score 0.18+0,3 vs 2,25+0,4 before treat-
ment (p<0.001). Pigmentation of scar tissues was also normal-
ized, but not completely in some cases -mean score 0.31+0,05 vs
2.25+0,4 before treatment (p<0.001). Only 4 patients complain
of occasional pain and pruritis of their scars before treatment.
None of them require medication to alleviate pain. Pre- and
post-treatment photographs of three of the patients are shown
in Figs. 2-4.
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Table 1. Vancouver Scar Scale for assessment of scar conditions

Pigmentation
0 normal skin
1 hypopigmented skin
2 hyperpigmented
3 pigmentation combined with pyoderma
Vascularity
0 normal color and capillary refill
1 pink skin with slight increase in local blood supply
2 red scar with a significant increase in the local blood supply
3 purple scar with excessive local blood supply
Pliability
0 normal skin
1 supple skin that yields with minimal resistance
2 yielding scars that give way to pressure while offering a moderate resistance
3 a firm scar that moves as a solid, inflexible unit
4 any type of contracture
Scar height (maximal vertical elevation of the scar above the normal skin)
0 flat scar, flush with normal skin
1 <2 mm
2 2to 5 mm
3 >5 mm
Pain

0 none

occasional
2 requiring medication

Pruritis

0 none

occasional
2 requiring medication

Fig. 2. Patient A: before treatment (left) and after 2 cycle Fig. 3. Patient B. before treatment (left) and after 2 cycle of
of treatment (right). Total VSS scores before treatment 10.5, treatment (right). Mean VSS scores before treatment 9.75 and

after treatment 0.5 after treatment 0.75

Fig. 4. Patient C. before treatment (left) and after 2 cycle of treatment (right).

Mean VSS scores before treatment- 8.5 and  after treatment - 1
© GMN 141



Most skin wounds heal with little scarring, even when they
involve the dermis. However, abnormal scarring, mainly a hy-
pertrophic scar can often develop. It is suggested that in the case
of hypertrophic scars hyaluronidase preparations promote diffu-
sion of endogenous enzymes in cicatrical tissues and in such a
way facilitate degradation of excessive collagen and proteogli-
can’s agregates [3].

Hyaluronidase has been demonstrated in vivo experiments
to increased granulation tissue, diminish edema formation and
accelerate wound healing processes [4]. In previous work we
have studied efficacy of hyaluronidase preparation “Bilidase”
for treatment of post-traumatic cicatricial degenerations in the
model of the post —burn cicatrices in guinea-pigs. The data of
experimental investigation indicate that enzyme hyaluronidase
has a significant therapeutic effect. It promotes normalization
of structure and histochemical state of cicatricial degenerative
tissue, maturation of connective tissue [1].

Clinical studies of efficacy of hyaluronidase injection for
treatment of hypertrophic scar are promising. Wollina U. re-
ported that use of small volumes of bovine hyaluronidase caused
improvement of scars considering texture, tautness and second-
ary wound healing. It was demonstrated by improvement of the
Vancouver Scar Scale from 6.3+1.9 before to 2.1£1.6 [14]. In
the clinical study Tabola R used hyaluronidase injections for
treatment of hypertrophic scars and reported that hyaluronidase
injections resulted in significant reduction in the size of the le-
sion and complete relief of pain and pruritus [13]. Han JH col-
leagues reported that hematoma and fibrosis after facial trauma
improved after hyaluronidase injection for early treatment [6].
Hyaluronidase treatment was also affective in combination with
corticosteroids [5].

The data of this investigation indicate that treatment of post-
operative scars with hyaluronidase ointment significantly im-
proves the function as well as a cosmetic appearance of scar
tissues. Hyaluronidase ointment could also be recommended for
preventing the scar formation in plastic surgery.
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SUMMARY

HYALURONIDASE OINTMENT IN TREATMENT OF
HYPERTROPHIC SCARS

'Alibegashvili M., 'Loladze M., 'Gabisonia T., *Gabisonia G.,
Tsitsishvili D.

!G. Eliava Institute of Bacteriophages, Microbiology and Vi-
rology, *Clinic Of Aesthetic Medicine “Woman and Health”;
$Georgian American University (GAU), Tbilisi, Georgia

We have studied efficiency of hyaluronidase ointment created
on the base of microbial hyaluronidase preparation “Bilidase”
in treatment of postoperative hypertrophic scars. A total number
of 14 patients with postoperative hypertrophic scars on different
part of face were enrolled in the study.

All patients were treated with hyaluronidase ointment by
help of iontophoresis for 10 days -1 procedure per day and
than retreated 1 time with the same regimen at 4-week inter-
val. Scar conditions were assessed in terms of pigmentation,
vascularity, pliability, height, pain and pruritis in accordance
with the Vancouver Scar Scale (VSS). The data of this inves-
tigation indicate that treatment of postoperative scars with
hyaluronidase ointment significantly improves the function
as well as a cosmetic appearance of scar tissues. Each of the
investigated parameters was improved significantly after
hyaluronidase treatment. Total score after 1 cycle of treat-
ment was 5.14+£0.9 vs 10+1.5 before treatment and after 2
cycles of treatment. total score was 0.85+0.9 vs 10+1.5 be-
fore treatment (p<0.001). Hyaluronidase ointment could also
be recommended for preventing the scar formation in plastic
surgery.

Keywords: Hyaluronidase ointment, microbial hyaluroni-
dase, postoperative hypertrophic scars
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MA3b I'HAJIYPOHUJIA3BI AJ151 TEYEHUSI THIIEPTPO®PUYECKUX PYBIIOB

Amuberamsuim M.I, Ulonanze M.OK., 'Taouconus T.I., *Taduconus L. T., 2Mummmsuian 1.1,

Hnemumym 6axmepuoghacuu, mukpoduonrozuu u eupycorocuu um. I. dnuasa;
’Knunuxa scmemuueckoii meouyunsl “)Kenwuna u 30oposve”’; I pyzuno-amepuxanckuii ynusepcumem, I pysus

Wzyuena s¢dekTuBHOCT THaNypOHHMIA3HOH Masu, CO3-
JTAaHHOM Ha OCHOBE IIpernapara MHKPOOHOW THaypOHHIA3bI
“bunmupgaza”, B JICUCHHH ITOCTONEPAIMOHHBIX THHEPTPOQU-
4ecKHuX pyOuoB. B ucciieqoBanue BKIFOYEHBI 14 MalMeHTOB
C TOCTONEPAllMOHHBIMU THIEPTpOpUYIECKHMHU pyOnamMu B
pa3HbIX YacTsX Jinua. JledeHne NpoBOAMIM ITyTEM BBEIEHUS
rHalypoHUIa3HOIl Ma3u noHodopesoMm B TedeHue 10 nHe,
Ka)KJOJHEBHBIMU IpolenypaMu. IIoBTOpHEIN Kypc JiedeHUs
IIPOBOAMIICS C YEThIPEXHEIEIbHBIM HHTepBaIoM. OLEHKY CcO-
CTOsTHUS pyOIla OCyIIeCTBISUIM 10 “IIKase olleHKH Bankyse-

pa”, KOTOpasl yYUTHIBAET BACKYJISIPU3AIMIO, TUTMEHTALUIO
MOABIDKHOCTE pyOIia, 6016 U 3y.

Pe3yinbrarsl MCCIIEI0BaHYsl TIOKA3aJIH, YTO MPH JICICHAN THAITY-
POHHIa3HON Ma3bi0 3HAYUTEIILHO YIYUIIAIOTCS (PYHKIMOHAILHBIE
1 KOCMETOJIOTHYECKHUE MOKa3aTell pyoloBoil Tkanu. J{o sieuenws
o6t cpemauii 6ayut cocrasisut 8,140,35, mocie mepBoro Kypca
nedenust - 5,1440,9, a mocie Broporo kypea - 0,85+0,9 (p<0,001).
Hcriosb30BaHNe rHaTypOHHIA3HON Ma3y MOXKET ObITh PEKOMEH IO~
BAHO TAKXKE MPU ONEPAIMSIX UIACTHYCCKOW XUPYPIUU ISl TIPE/-
yrpexaeHust POPMHUPOBAHKS TIOCTOIIEPALIOHHBIX PYOIIOB.
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PREVALENCE OF PAH MUTATIONS IN GEORGIAN PKU PATIENTS COMPARED
TO MOST FREQUENT PAH MUTATIONS IN EUROPEAN POPULATIONS

124 Agladze D., *Tordanishvili S., “Margvelashvili L., ’Kldiashvili E., 2’Kvlividze O.

Research Institute of Clinical Medicine, Thilisi; School of Medicine, New Vision University,
3Petre Shotadze Thilisi Medical Academy, *Pediatric Surgery Center (KidCo), Thilisi;
*Georgian Foundation for Genetic and Rare Diseases (GeRaD), Thilisi, Georgia

Metabolic disorders (MD) are often life-threatening health
conditions, which are caused by deficiency or absence of various
metabolic enzymes. Majority of MD are from the group of inher-
ited metabolic diseases (IEM). Metabolic disorders differ in types
of inheritance pattern. The incidence of MD can vary in different
populations. Because of diversity of MD, it is necessary to provide
personalized treatment plans for patients. Phenylketonuria (PKU) is
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one of the most frequent metabolic disorders in the world. In Geor-
gian population its frequency is 1:6060 newborns (Table 1). For
European countries the frequency is 1:10000 [1,8,10].

The biggest step in diagnostics of PKU was the discovery of
PAH gene and PAH mutations. Population studies described differ-
ent mutations and their frequencies for various populations. Studies
have revealed more than 900 different mutations in PAH gene [5].
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Table 1. Total number of annual births and PKU newborns in Georgia

Year Total newborns PKU newborns
2004 40388 8
2005 43574 8
2006 44965 11
2007 47464 6
2008 53519 13
2009 59053
2010 60021
2011 55271
2012 56464 11
2013 56845
2014 58777
2015 60408 10
2016 56149 6
2017 52799 10
2018 42652
2019 47903
Table 2. Mutation locations on PAH gene
Mutation Type Location on PAH
R408W;Y414C;A403V Ex12
R252W;P281Q;R243Q;E280K;R261Q;P281L Ex7
L48S;R53H Ex2
IVS12+1G>A intl2
IVS10-11G>A intl0
S349P Ex10
V388M;E390G Ex11
S67P Ex3
R178Q Ex6
L165T;R158Q Ex5

PKU causes delay of mental developmental stages and other
neurological disorders in untreated patients. Symptoms also in-
clude pigment deficiency of the skin and eye, seizures and micro-
cephaly. In most countries PKU is diagnosed through newborn
screening programs, which test the patients’ blood for various
metabolic and genetic disorders. The list of tested disorders can
vary for different countries. Metabolic screening allows to start
the treatment before the symptoms appear. Early diagnosis is a
key element for successful treatment of PKU [2-4].

Clinical manifestation of PKU depends on mutation type.
Mutations can differ from each other by clinical manifestation,
enzyme activity and amount. For diagnostics of P4H mutation,
mostly molecular methods are used [6,7].

PKU is inherited through autosomal recessive pattern. Mu-
tations on both alleles are necessary for symptoms to develop.
Correlation between the genotype and the phenotype is also an
important consideration. Different mutations can have different
impact on the disease development and its severity. Mutations
in same gene can cause classic, moderate and mild forms of dis-
case. The genotype/phenotype correlation is very complex for
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MD. Gene expression and gene interaction is also an important
factor. Different family members with same mutations can de-
velop different levels of symptom severity and different types of
clinical manifestation. Symptom development can also depend
on the environmental factors [11-13].

Phenylalanine (Phe) is an essential amino acid. A non-essen-
tial amino acid tyrosine is produced from Phe metabolism. This
metabolic pathway is necessary for production of epinephrine,
norepinephrine and melanin. Therefore, Phe is an important
amino acid for mental development. Phe was first extracted in
1879 and was synthesized artificially for the first time in 1882.
Phe is one of 20 amino acids which are encoded by the standard
genetic code for construction of proteins [14-17].

During infancy PKU patients do not differ from the healthy
infants, but symptoms appear with time. Affected infants have
light skin and eye color. Hyperactivity is one of the possible
symptoms in PKU. 2 out of 3 patients develop mental develop-
mental delay. 1 out of 4 patients develop seizure episodes which
are hard to treat. Possible symptoms include tremor, microceph-
aly and liver deficiency [18,19].
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In Georgia newborn screening is mandatory. Phe is mea-
sured in dry blood spot which is collected after first 24-72
hours of life. By the national guideline normal Phe value in
healthy individual is <120 pmol/L. Early diagnosis is crucial
for optimal outcome. It is important to prevent the incidence
of the disorder in same family. Prenatal diagnostic of the dis-
ease is available through noninvasive methods. Molecular
genetic methods are considered the golden standard for PKU
diagnostics [20-22].

PKU is divided in groups depending on the severity of symp-
toms and the PAH enzyme activity, which is determined by mu-
tation type. Mutations are divided in 3 groups: mild, moderate
and classic. Mutations are described in databases by their clini-
cal manifestation [23,24].

The main goal in treatment is to keep Phe levels in normal
range (20-120 pmol/L). This is achieved by a restricted diet,
which must be maintained during life. Diet therapy starts im-
mediately after the diagnosis. Treated patients remain healthy
mentally as well as physically. Elevation of blood Phe level
damage brain and can cause impairment in thinking and deci-
sion making, as well as social and emotional problems. If diet is
not maintained permanently, the symptoms become severe and
chronic [25-27].

PKU frequency differs by the country and region. In Europe
the incidence of PKU is around 1:10000 newborns, but in some
European countries the numbers are higher. In Turkey the fre-
quency is 1:6500 newborns. Finland has a lower frequency of
1:100000. In Georgia frequency of PKU is 1:6060 newborns.
Screening for PKU in Georgia started in 2004 [28-30].

In this study we reviewed literature to determine the most
common P4H mutations in Europe. The aim of the study is to
determine the frequencies of these mutations in Georgian pop-
ulation and make comparisons with the European population.
Study results are used to confirm or deny the similarities be-
tween Georgian and European PAH gene mutations and there-
fore suggest whether European panels are suitable for genotyp-
ing Georgian PKU patients.

Material and methods. First step of the study was to determine
the most frequent European P4H mutations through literature data.
Countries include: Germany, Netherlands, Belgium, Switzerland,
France, Austria, Poland, Estonia, Liethueva, Czech Republic, Slo-
vakia, Russia, Ukraine, Romenia, Hungary, Denmark, Finland,
Sweden, Norway, Island, Great Britain, North Ireland, Croatia, Ser-
bia, Greece, Italy, Spain, Portugal, Turkey, Azerbaijan and Armenia
[31-40]. Using data of the mentioned countries most common 20
PAH mutations were determined (Table 3).

Biological material was collected from 40 Georgian patients.
The study subjects were PKU patients who are registered in
Georgian Governmental PKU program. Patients or their legal
representatives signed the informed consent about the use of the
biological material for the study Diagnoses of PKU were con-
firmed by molecular methods.

2 mL venous blood was collected in EDTA tubes. Samples
were marked and registered. Blood was frozen at -4°C. DNA
was extracted from the blood using PureLink Genomic DNA Kit
(Thermofisher Scientific K181002) according to the manufac-
turer’s manual. DNA concentration was measured and marked
on the tubes. Extracted material was frozen at -20°C.

Table 3. Most common mutations per country

Country Mutation
Germany R408W; IVS12+1G>A; Y414C; IVS10-11G>A
Netherlands, Belgium IVS12+1G>A; R261Q; R158Q
Switzerland, France, Austria R408W; IVS12+1G>A; R261Q, R158Q; IVS2+5G>C
Poland R408W; IVS10-11G>A; IVS12+1G>A
Estonia IVS12+1G>A; R261Q; R252W; R158Q; S349P
Lithuania R408W; R178Q; A403V
Check Republic, Slovakia R408W; IVS12+1G>A; R158Q; R261Q; R252W
Russia R408W; R261Q; P281Q; R252W; R158Q; R261X; R243Q; E280K; IVS10-11G>A
Ukraine R408W; R158Q; R252W; P281L; Y414C
Bulgaria R408W; R158Q; IVS10-11G>A; 1089delG
Denmark R408W; Y414C; IVS12+1G>A
Sweden R408W; IVS12+1G>A
Norway R261Q; R408W; Y414C; IVS12+1G>A

Great Britain

R408Q; IVS12+1G>A

Croatia R408W; P281L; R261Q; E390G
Serbia L48S; R408W; P281L; E390G; R261Q
Greece P281L; IVS10-11G>A
Italy IVS10-11G>A; R261Q; L48S; R158Q
Spain IVS10-11G>A; A403V; V388M; 1165T
Portugal IVS10-11G>A; R261Q; V388M
Turkey 1066-11G>A R261Q, R252W
Azerbaijan IVS10-11G>A; S67P; R261Q; R252W
Armenia IVS10-11G>A; P281L

© GMN
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PCR was conducted using following concentrations: Am-
pliTagGold360 (12.5ul), GC Enhancer (2 pl), Primer F (2 pl),
Primer R (2 pl), DNA extract (1 pl), Nuclease free water (5.5pul).
After amplification, the amplified material was purified with
PureLinkPCR Amplification Kit (Thermo Fisher Scientific).

Sanger sequencing was used for detection of PAH gene muta-
tions using predesigned primer pairs from Thermofisher Scien-
tific was used (Table 4). Following concentrations were used:
BD Terminator3.1 (1 ul), BDT 5X Buffer (0.5 pl), PrimerF (1
ul), amplified material (3 pl), NFW (4.5 pul). Sequencing reac-
tion material was purified again with BigDye XTerminator pu-
rification Kit (Thermo Fisher Scientific). Material was loaded in
3500 Genetic Analyzer (Thermo Fisher Scientific) for detection.

Finally, the mutations were identified in the resulting data and
their frequencies were analyzed.

Results and discussion. P4H mutations were detected on all
80 alleles, clinical diagnose of PKU was confirmed in all 40 pa-
tients. Detected mutations in Georgian population was: P281L in
37.5%,1IVS10-11G>Ain 17.5%,R261X in 10%, L48S in 8.75%,
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E280K in 5%, R270K in 3.75%, E390G in 3.75% and mutations
R252W, IVS12+1G>A, R243Q, R261Q, 1089delG, Y387H,
EX5del, IVS7-5T>C, IVS12+1G>A, G171R, IVS2+5G>C each
in 1.25% (Table 5). Homozygous forms of PKU were detected
in 10 patients. P281L/P281L genotype was detected in 7 pa-
tients, I[IVS10-11G>A/IVS10-11G>A genotype was detected in
3 patients.

The most common mutation from European panel (Table 5)
was P281L (37.50%), this mutation is predominant in countries
like Croatia, Ukraine, Serbia, Greece, Russia and Armenia.
In Armenian and Greek population, it is considered to be the
most common PAH mutation. Next most frequent mutation is
IVS10-11G>A (17.50%) which is most predominant mutation in
Greece, Italy, Spain, Portugal, Turkey, Armenia and Azerbaijan.
Mutation L48S (8.75%) is common in Serbian and Italian popu-
lation. E280K (5%) is prevalent in Russia. E390G (3.75%) is
common in Russia, Croatia and Serbia. The most frequent muta-
tion for European population is R408W which was not detected
in the investigated 80 alleles.

Table 4. Primer pairs (Thermo Fisher Scientific) used in the study

Exon Pre designed primer pair
12 Hs00126409 CE
11 Hs00126410 _CE
7 Hs00735250 CE
6 Hs00126415_CE
5 Hs00746108 CE
3 Hs00817238 CE
2 Hs00552008 CE
Table 5. Frequencies of mutations per allele of Georgian PKU patients
Mutation N Frequency
P281L* 30 37.50%
IVS10-11G>A* 14 17.50%
R261X 8 10%
L48S* 7 8.75%
E280K* 4 5%
R270K 3 3.75%
E390G* 3 3.75%
R252W* 1 1.25%
IVS12+1G>A* 1 1.25%
R243Q* 1 1.25%
R261Q* 1 1.25%
1089delG 1 1.25%
Y387H 1 1.25%
EX5del 1 1.25%
IVS7-5T>C 1 1.25%
IVS12+1G>A 1 1.25%
G171R 1 1.25%
IVS2+5G>C 1 1.25%

* - mutations coinciding with the European pane.
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Thus, from 20 common mutations of European populations
9 were detected in Georgian patients. Accordingly, 11 common
European mutation in 80 alleles investigated by us were not de-
tected. At the same time, detection of the PAH Exons 2, 3, 5, 6,
7, 11, 12 also revealed 9 mutations other than from European
panel (Table 5).

Despite this fact, that from 138 today registered PKU patients
in Georgia, only 40 (29%) were included in this study, even now
it could be suggested that only 9 mutations from the European
most frequent mutations panel are suitable for PKU genotyping
among Georgian population. At the same time more than half
(55 %) of the mutations found in Georgians were not identified
as the most common mutations in Europe. This may indicate the
necessity in the nearest future for the development of diagnostic
panels specific to the Georgian population, including both 9 fre-
quent European PAH mutations and 9 mutations more common
for the Georgian population, which will significantly improve
the quality of PKU diagnostics in Georgia.

Here, it must be said that the results have been obtained are of
an intermediate nature, which propose to continue and complete
this research by studying the entire Georgian PKU population.
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SUMMARY

PREVALENCE OF PAH MUTATIONS IN GEORGIAN
PKU PATIENTS COMPARED TO MOST FREQUENT
PAH MUTATIONS IN EUROPEAN POPULATIONS

124 Agladze D., *Tordanishvili S., ‘Margvelashvili L.,
*Kldiashvili E., 2’Kvlividze O.

Research Institute of Clinical Medicine, Thilisi; *School of Medi-
cine, New Vision University; 3Petre Shotadze Thilisi Medical Acad-
emy; *Pediatric Surgery Center (KidCo), Thilisi; *Georgian Foun-
dation for Genetic and Rare Diseases (GeRaD), Thilisi, Georgia

The aim of the study was to compare Georgian PAH mutation
spectrum to the most frequent European mutations.

Population study publications were reviewed and 20 most
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frequent European PAH mutations were determined. Mutations
were detected in 40 Georgian PKU patients using Sanger se-
quencing.

PAH mutations were detected on all 80 alleles, clinical diagnose of
PKU was confirmed in all 40 patients. Detected mutations in Geor-
gian population was: P281L in 37.5%, IVS10-11G>A in 17.5%,
R261X in 10%, L48S in 8.75%, E280K in 5%, R270K in 3.75%,
E390G in 3.75% and mutations R252W, IVS12+1G>A, R243Q),
R261Q, 1089delG, Y387H, EX5del, IVS7-5T>C, IVS12+1G>A,
G171R, IVS2+5G>C each in 1.25%.

Study revealed that the most common Georgian PAH muta-
tions spectrum differs from the European one. 9 out of 18 de-
tected mutations coincide with the European panel. At the same
time more than half (55%) of the mutations found in Georgians
were not identified as the most common mutations in Europe.

These findings may indicate the necessity for the development
of diagnostic panels specific to the Georgian population, includ-
ing both 9 frequent European PAH mutations and 9 mutations
more common for the Georgian population, which will signifi-
cantly improve the quality of PKU diagnostics in Georgia. The
results have been obtained are of an intermediate nature, which
propose to continue and complete this research by studying the
entire Georgian PKU population.

Keywords: PAH gene, PKU, mutation spectrum, Georgian
PKU patients, frequent mutations.

PE3IOME

PACITPOCTPAHEHHOCTH HAMBOJIEE YACTBIX JJISI
JKUTEJIEA EBPOITBI PAH MYTAIIM CPEJUA TPY-
3UHCKHUX MAIIMEHTOB C ®PEHUJIKETOHYPUEN

124 Arnanse I, *HopaannmmBuiu C.A.,
‘Mapreesamsuian JLB., S Kipmnamsuiu E.T.,
ZSKpmmsuaze O.A.

'HUU knunuueckou meduyunsl, Tourucu, *Hoio Buowcen Ynu-
sepcumem, Ilkona meduyunovl, Tounucu; 3Tourucckas meou-
yunckas akademus um. I1. Illomaose; *IJenmp neouampuueckoi
xupypeuu KidCo, *Ipysunckuti @ono 2enemuyeckux u peoxux
sabonesanuil, Tounucu, I pysus

Lenbio uccnenoBaHus SBUIOCH CPABHEHHUE CIIEKTPa MyTaLUi
B rede PAH y rpy3uHCKuX ManueHToB ¢ (hEHMIKSTOHYpHUEH ¢
HanboJsee YacTHIMU €BPONEHCKUMU MyTalUsIMU.

[Ipoananu3upoBaHsl IyOIMKALUK OMYIALUOHHBIX HCCIIEN0-
BaHMH, onpeneneHsl 20 Hauboee YacThIX eBPONEHCKUX MyTa-
i B rene PAH. B rpy3unckoil nomysnsiuu uccienosans! 40
IPY3MHCKHX TManueHToB ¢ ¢enmikeronypueid (OKY) myrem
CEKBCHHUPOBaHUs 110 CaHrepy.

Knunnueckuii tnarnoz ®KY noareepxieH y Bcex 40 nauu-
enroB. PAH myranuu BeisiBieHb! B 80 uccieqyeMbIX ajlIessx.
OOHapyXEeHHbIC MyTallUd B TPy3MHCKOW HOMYJISLMM pacipe-
JerieHsl crenytommm odbpasom: P281L - y 37,5%, IVS10-11G>
A -817,5%, R261X - B 10%, L48S - B 8,75%, E280K B - 5%,
R270K u E390G - B 3,75% ciyuaeB. Myranuu R252W, IVS12.
+ 1G> A, R243Q, R261Q, 1089delG, Y387H, EX5del, IVS7-
5T> C, IVS12 + 1G> A, G171R, IVS2 + 5G> C BbIsBIEHBI B
1,25% cnyuaeB kaxnasi.

HccnenoBanue nokasano, 4To CIEeKTp Haubojee pacnpocTpa-
HeHHbIX PAH myTtauumit B I'py3unm Heckoimbko oTIMuYaeTcs OT
eBporneiickoro: 9 u3 18 oOHapyxeHHbIX B [py3un Myrauuii co-
BIAJIAIOT C €BPOIIeHCKoi nanenbo. B To sxe Bpems Oosiee moso-
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BUHBI (55%) MyTaluii, BHIIBICHHBIX HAMH, HE BXOJAT B CIIUCOK
CaMbIX PACIPOCTPAHEHHBIX €BPOIEHCKUX MyTalU.

[lonyueHnble pe3ynbraTbl yKa3blBalOT Ha HEOOXOIMMOCTH
pa3paboTKK JMAarHOCTHYECKUX MaHeleH, Crieu(UUHbIX I Ha-
ceneHus [ py3un, BKIIIOYAIOIIUX KaK 9 yacThIX eBPOINEHCKUX My-
taruit PAH, tak u 9 myTtanuii, 6ojiee XapakTepHBIX JUIs Hacee-
HUSL [ py3un, 4TO 3HAUUTENIBHO YIIYUIIUT Ka4eCTBO JUArHOCTHKH
OKYV B crpane. [lonyueHHbIe pe3ynbTaThl HOCAT IPOMEXKYTOU-
HBIH XapakTep, 4TO IIpeArnojaraeT HpOJOJDKEHHE U 3aBeplle-
HYE JaHHOTO MCCIIEIO0BAHUS IIyTeM U3y4YeHUs BCeH IPy3UHCKOM
OKY nonynsauun.

“gboydy
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absodow: P28IL - 37.5%, IVS10-11G>A - 17.5%, R261X
- 10%, L48S - 8.75%, E280K - 5%, R270K - 3.75%, E390G
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HENPO-T'YMOPAJIbHBIE HAPYIIEHUA CUCTEMBI AJTAIITAITUA
IIPY BO3JIEUCTBUU HEKOTOPBIX KJIACCOB ITECTHUIIM/I0B

Amup6exos I.K.

Medicoyrapoonwiii kazaxcko-mypeyxuil yHusepcumem um. K.A. Hcayu, cmomamonozuueckuii ¢haxynvmemn,
raghedpa namonozuu uenogexa, Typxecman, Kazaxcman

B mpaxTike arpornpoMBbIIIIEHHOTO KOMIUIEKCA B MOCIEIHUE
ToIbl OOJBIIOE 3HAUYCHHE MPUOOpPETaeT KOMOMHUPOBAaHHAS 00-
paboTKa CeMbCKOXO3SICTBEHHBIX KYJIBTYP CMECHIO U3 TTECTUIIH-
JIOB, OTHOCSIIIIUXCS K PA3INYHBIM XUMHYECKAM KJlaccaM u o0ia-
JAFOIIMX Pa3HBIM THIIOM ACUCTBHA [1]. DTOT arpoTeXHUYECKUit
MPUEM MO3BOJSIET PACIIMPUTH CIIEKTP JEHCTBHS MECTUIHIOB,
cokpaiaer pabodyee BpeMsi ¥ MaTepUaIbHBIC 3aTPAThI, IPEIOT-
BpAIlaeT 3arpsi3HEHIE OKPYKAIOIICH CPeIbl.

IMpumeneHre KOMOWHHUPOBAHHBIX CMECEH M3 MECTHIINIOB
MOYKET HETOCPEACTBEHHO HIIM OMOCPEIOBAHHO BBI3BIBATH pPas-
JTMYHBIE PACCTPOMCTBA B OpPraHM3Me YeI0BeKa U )KUBOTHBIX [2].
W3BeCTHO, YTO B 3aBHCHUMOCTH OT JI03bI U IIPOIODKUTEIBHOCTH
BO3JIEMCTBHS CMECHh OJHUX M TEX K€ BEILECTB MOKET OKa3bl-
BaTh HA OPraHW3M PA3JIMYHBIA O CBOeMy Xapakrepy 3ddext
[3]. K ocHOBHBIM BHaM KOMOWHHPOBAHHOTO JICHCTBUSI OTHO-
csiT 3G EKTh CyMMHUPOBAHUS WIIN AJIUTHBHOTO JIEHCTBUSI, T10-
TCHI[MPOBAHUS WM CHHEPTH3Ma M aHTAarOHM3Ma IPUMEHSIEMBIX
MeCTUIUI0B [4].

© GMN

[lonamast B KpOBb, MECTHLUIBI PACTIPEICISIOTCS B OPraHu3Me
HepaBHOMepHO. [Ipemaparsl, XOpomio pacTBOpUMBIE B JIUIO-
UIax | KHPax, 0OBIYHO B OOJIBIIAX KOJHMYECTBAX MPOHHUKAIOT B
HEPBHYIO TKaHb U B PSAJIE CITy4acB OKa3bIBAIOT TPEUMYIIIECTBCH-
HOE BIIMSTHHE Ha IICHTPAIBHYIO HEPBHYIO cuCTeMy. Pa3nmimuHbie
OpraHbl U TKAaHW HEOJWHAKOBO YYBCTBUTEIHHBI K ICHCTBHIO pa3-
JIMYHBIX TIECTHIHIOB [5].

B Hacrosiiee Bpemsi OCOOBIf WHTEpEC YUYCHBIX BBI3BIBACT
HEHPOTOKCHYECKOE JICHCTBHE CHHTETHYCCKHX MHPETPOUIHBIX
WHCEKTHUIIM/IOB, TIPEICTaBUTEIEM KJacca KOTOPBIX SIBISETCS
npenapar cymu-anbha. [lokazaHo, 4TO WHCEKTHIUIB HMEIOT
HU3KYI0 TOKCHYHOCTH, OJHAKO BBI3BIBAIOT TSIKEJIBIC HEHPOTOK-
CHYECKUE CUMIITOMBI TIPH KyMYJISAIIUHN B HEPBHOH cucteme [6].

HUKOTHH SBISCTCS OTHUM M3 OCHOBHBIX TOKCHYHBIX KOMITO-
HEHTOB Tabaka (Taba4yHas MbUIb). MccrienoBaTensiMi yCTaHOB-
nieHo [7], 9To 0Opa3ibl TabauyHOM MBUTH COepIKaT TaKHe MaKpO-
Y MUKPODJIEMEHTHI, KaK KPeMHUH, KaJbluii, Oapuii, CTPOHIIHH,
MarHuii, TUTaH, OJIOBO, HUKEJb, ME/Ib, IMPKOHUH, IIMHK, XPOM,
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HATpUi, Kaiauid, TuTui, Gocdop, xene3o, BaHAIHUA, cepedpo,
60p, BUCMYT U KOOAJIBT.

BausiHue XJIOPIIPOM3BOAHBIX (PEHOKCHKHUCIIOT, K KOTOPBIM
OTHOCHTCSI TepOMLIM]] JIOHTPHM, Ha OPraHHU3M TEIJIOKPOBHBIX
JKMBOTHBIX M YeJIOBEKa 110 ceil JieHb He M3y4eHo. B skcrepu-
MEHTaX YCTAaHOBIICHO, YTO [IPH MHTOKCHKALIMK FepOULIIIaMHU STOM
IPYHITB IPOMCXOAUT CHIDKCHHE YPOBHS OOMEHHBIX IPOIIECCOB,
HapyIeHne (QyHKIMIl SHIOKPUHHBIX JKeJie3, B YaCTHOCTH, KOPBI
HAJIIOYCYHUKOB W ILIUTOBH/IHOM JKeJie3bl, U HEPBHOM CUCTEMBI [8].
B nocnennee Bpemsi B OTEUECTBEHHON M 3apyOeKHOMN juTeparype
THOSIBIIICH COOOIICHNSI O TIPOM3BOJICTBEHHBIX OTPABJICHUSIX JIOH-
TPUMOM PA3JIMYHOM CTENEeHH TSHKECTH. YCTAHOBJICHBI OCHOBHBIC
Iy TH MONAJaHM 112 B OPraHM3M — HHTAJIIIMOHHBIN 1 4epe3 KOXKY.

V4uThbiBasi BBIMICH3JIOKEHHOE W aKTyaJbHOCTb IMPOOIEMBI
03/I0pOBJICHUE HACEJICHUs OTCYTCTBUE CBEICHUI O BIUSHUU
KOMIUIEKCa MECTULMAOB Ha PEryIsTOPHYIO (QYHKIHIO HEPBHOM
CHUCTEMBbl OPIaHU3Ma, LIENbIO0 MCCIICAOBAHUS SBUIIOCH BBISBIIC-
HHE O0COOEHHOCTEH pa3BUTHS (PYHKIMOHAIBHO-TYMOPAJIbHBIX
HApYLICHUH y KMBOTHBIX IIPU JCHCTBUHU MECTULMIOB pa3iiny-
HBIX KJIaCCOB.

Marepuain u MeTonsl. B akcriepuMeHTax UCIOIb30BaHbI Oec-
HOpoAHbIe Oelble KPBICHI, MBIIIK W Kpoiuku. [Ipu pabore ¢
JKMBOTHBIMH COOJIIONAaINCh HOPMBI «EBporeiickoil KoHBeHIH
3aIIUTHI TO3BOHOYHBIX JKUBOTHBIX, HCIIOJIb3YyEMbIX B JKCIIEPH-
MEHTAJIbHBIX U APYTUX Hay4dHBIX Heisix» (CtpacOypr, 1986),

HccenenoBanust MPOBOAMINCH C BHYTPHIKEIYIOUHBIM BBEIE-
HHUEM MECTHLHOB CyMHu-ajib(a, TabaqyHOW MBUIM U JIOHTPUMA
B TeUeHUE 4 MECALEB, C ONpPE/EICHUEM UHTErpaabHbIX (AJICK-
TPODU3UOIOTHUCCKUX, (PU3HOIOTHYCCKUX) U OHOXUMHUYCCKIX
nokasareneit. Cymu-anbga soauwiu B no3e 20% ot JIZ, — 15
mr/kr (LD, =75 mr/kr), noutpum - 134 mr/xr (LD, =670 mr/
Kr) 1 Taba4dHyIO MbUIb U3 pacuyeTa 3 MI/KI MacChl TeNa KHUBOT-
HbIX. KOHTPONBHBIX )KUBOTHBIX ITOWJIU TIOJICOIHEUHBIM MacIoM
B DKBHBAJICHTHBIX KOJIMYECTBaX. BOCCTAaHOBHUTEIBHBII MEpHOL
coctaBun 1 mecsu. Bee nokasarenu usyuensl crycts 30 aneit
HOCJIe MPEKPAIICHNsT BO3ACHCTBHS NECTHLUIOB ISl U3yUYEHHs
JIMHAMUKHU BOCCTaHOBHUTEIIBHBIX ITPOLIECCOB.

ITonnoporoserit nmmynase ucenenoanu npudopom CIIII-01m,
IpeiHa3HaYeHHbIM IS OIPEICJICHUS CyMMAIIOHHO-IIOPOTr0BO-
Io [0Ka3aTessl y MEJIKUX J1a00PaTOPHBIX I'PBI3YHOB.

TecT «OTKpBITOE 1M0JI€» MPOBOAMIN B OTPAHUYECHHOM IIPO-
CTPAHCTBE C HEINPO3pavyHbIMKU OOpTamMu, BbIcOoTOi 60 cM, pas-
mepamu 70x50 cM, pazaeieHHbIMU Ha KBaJpaThl, B KaXKIOM U3
KOTOpPBIX B CEpelMHE HAaXOIWJIOCh OTBEPCTHE-HOpPKA Ul 3a-
DJISIBIBAHUSL TMaMeTpoM 2 cM. Perucrpauus mnokasarenei mo-
BEJICHUECKUX PEaKIHi OCYLIECTBIsIaCh BU3YalbHO B TCUCHUE
2 MHUHYT.

Jlnsa ompenencHuss (U3NYECKON BBIHOCIMBOCTH HAa KpbICax
npoBojamiack npoba ¢ miaBanneM. KakaoMy JKMBOTHOMY Jia-
BallM Harpysky, coctasistomtyto 10-12% ot Beca Tena — moj-
BELIMBAJIM I'PY3UK HA OCHOBAaHHE XBOCTA. YUHTHIBAJIHM BpEMs
IUIaBaHus B GacceifHe ¢ BOJOM 10 EPBOTrO 3aBUCAHHS.

ITokazatenu MbIeyHONW PabOTOCIOCOOHOCTH IKMBOTHBIX,
OLIEHUBAJIM IPOOOH C «IIOTHATUEM I'PY3UKOB).

W3ydeHne COCTOSHUS BEreTaTHBHOI PEryisiiuy TPOBOIUIH
C MCIOJIb30BAHNEM M3BECTHOTO IN1a30-CEPACUHOr0 pedyuiekca mno
AmHepy Ha Kponukax. [Ipu 3ToM moacder 4acToThl CepACUHBIX
COKpAILCHUI IPOBOAMWJIN B IIOKOE, IOCIEC KPATKOBPEMEHHOI'O
HAaJIaBJIMBaHWs HA IVIa3HbIC sI0I0KK U B TeueHHe 40-CeKyHIHOTo
HaJIaBJINBAHHSL.

buoxumuueckue mnokasareay KpPOBU OIPEACSUIM IOCpel-
CTBOM OOILEHCIIONB3YEMbIX J1ab0pATOPHBIX METOIOB HCCIEHO-
BaHus. Onpenessii akTUBHOCTh XouHacTepasbl (K. 3.1.1.7),
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conepxanue tpurmmuepunao (TG 50), mmokossl (GLU 250
ES), o6umx mumunos (TL 180) TIH/L 50-423-82, o6iero Genxa
(450C TP 450 S), kanpLus B KPOBU KaK y KOHTPOJBHBIX, TaK U
Y ONBITHBIX KUBOTHBIX C IIPUMECHCHUEM CTaHIAPTHOI'O HaGOpa
peaktnBoB bruo-JIA-Tect® PLIVA-Lachema Ha crniekrpogoro-
merpe Amersham Biosciences «Ultrospec® 3300» (CTPAHA
MMPOMN3BOAUWTEJIb) B ynbrpadroneToBoi 1 BUANMOM 4acTsiX
CIIEKTpa.

Craructrdeckast 00paboTka MaTepuaa MpoBOJUIATh C MIPHU-
MeHeHueM t-kputepus CThIOICHTA.

Pesyabrarel m oOcyxkaenune. Ilocne 4-mecsyHoro Bo3-
JEUCTBUSI CyMHU-anb(a B CHIBOPOTKE KPOBU y OIBITHBIX KPBIC
AKTUBHOCTh XOJIMHACTEPa3bl HE3HAUUTENIBHO YBEIHYHIACH,
coctaBuB 158,24+10,94 MKKat/i1, ypoOBeHb TPHUIIHULEPHUIOB,
KaJIbLIMsI, OOLIMX JIMIIKMAOB cHu3wica 10 2,14+0,18 Mmons/i,
2,05+0,53 mmous/a, 6,55+0,82 r/1, COOTBETCTBEHHO C JOCTO-
BepHOCTBIO paznnunii p<0,01 Kk KOHTPOIIO (AKTUBHOCTbH XOJIH-
HACcTepassl Kojebanach B mpenenax 156,2+9,91 mkkar/i, ypo-
BEHb TpUIIHLEPUA0B 3,26+0,79 mmoinb/m, kanbius - 2,83+0,87
MMOJIB/J1, OOIIMX JTUMUI0B - 7,65+0,48 /). Comeprxanue T~
KO3bI BO3pociio Ha 11% B cpaBHEHUH C KOHTPOJBbHOH IpymHIoi
(6,41+0,57 mmorb/11); 00LMIE OEIIOK OCTABAJICS HA TOM K€ YPOB-
He — 70,5+3,75 r/1.

IMTocie BOCCTaHOBHTENBHOIO IEPUOIA AKTHBHOCTH XOJIMHO-
cTepasbl ¥ YpOBEHb TPUIIMLEPUIOB CHH3WINCH 10 144,24+8,94
Mmkkar/m u 0,41+£0,06 MMOJIB/J, COOTBETCTBEHHO, COICPKAHHE
KaJIbLIUsl, DIIIOKO3bI M 001ero oenka ysenuumiocs 1o 0,75+0,125
MMOJL/J1, 9,87+0,354 mmons/n u 84,44+4,79 /11, COOTBETCTBEHHO,
B CPaBHEHMU C IaHHBIMU KOHTPOJBHOI rpynnbl. Coneprkanue 00-
IIMX JIATHIOB B KPOBH COXPAHMWIOCH Ha ypoBHE 7,92+0,49 /11, uTo
COOTBETCTBYET MX COZICPYKAHHUIO MPH MHTOKCHKALIMH.

VY OIBITHBIX KPOJIMKOB YPOBEHb BCEX OMOXUMHYECKHX IIO-
Kazareyield KpOBM Ha MPOTSDKEHUHM 4 MECSIIeB MHTOKCHKALIMU
cHwxkaincs ot 10 o 34% B CpaBHEHUIO C KOHTPOJBbHBIMU Be-
JIMYUHAMH. HOCHC BOCCTaHOBHUTEIILHOI'O II€pUOaa NJaHHas TCH-
JICHLIUS COXPAHMIIaCh — YPOBEHb CHIDKaJICA Yxke Ha 20-50%, uto
yKa3bIBaeT Ha HU3KYIO PE3UCTEHTHOCTh OPraHM3Ma )KUBOTHBIX K
JIEUCTBUIO TTECTUIIN/IOB.

[Tpu BO3AEHCTBUM Ha ONBITHBIX KPHIC B3BECHIO M3 TabauHOM
IbUIM U3y4YaCMbIC 6I/IOXI/IMI/I‘IGCKH6 IOKa3aTeIn (a](TI/IBHOCTb
XOJIMHACTEPasbl, YPOBEHb TPUIIIMLIEPUIOB, NIIOKO3bI, KaJIbLIUs,
o011ero OeJika M JTUIUI0B) YBEITHUMIUCH Ha 35-90%, B TO BpemsI
KaK MOCJIe BOCCTAaHOBHUTEIBHOIO IEPHO/Aa AKTUBHOCTH XOJIMH-
3CTEpasbl U yPOBEHb TPUNIMLEPUIOB CHU3WINUCEH Ha 30%, ¢ no-
croBepHOCThIO paznuuus p<0,001 wim Ha 40%, a conepxanue
[JTFOKO3bI, KaNbIHst, 00miero oenka (81,7+4,6 k 67,6£3,63) u ju-
0B B KpoBH (9,8+0,36 k 8,3+0,46) Ha000POT YBEIUUMIOCH,
Ha 3-36% B CpaBHEHUU C KOHTPOJIbHBIMHU JaHHBIMU.

HccnenoBanne CHIBOPOTKM KPOBH OIBITHBIX KPOJHMKOB IO-
Ka3aJio, YTO aKTHBHOCTb XOJMHAICTEpa3bl, YPOBEHb TPUIIIMLIE-
PUIIOB, IIIOKO3bI, KaJbLUsA U JUNUAOB yBenuuwics Ha 109%,
124%, 114%, 129% u 113%, COOTBETCTBEHHO, a COACPIKAHUE
obero 6enka He3HAUYNTEILHO HOHU3UWIIOCH B CPABHEHUH C KOH-
TposeM. Ilocie BOCCTAHOBUTENBHOTO IMEPHOJA COOTHOIICHUE
HEKOTOPBIX TTOKa3aTesieil BEPHYIOCh K HCXOAHOMY COCTOSIHHUIO,
TOJIBKO COJIepIKaHUE TIIOKO3bI M OOIIMX JIMIHIOB OCTaBajloCh
MOHWKEHHBIM Ha 15%, ¢ poctoBepHOCThIO paznnuus p<0,001,
a ypoBeHb OeJika yBenudmics Ha 26%.

HOCJ'le 4-MeCﬂ'—lHOFO BBCICHUSA JIOHTpHUMaA y OIIBITHBIX KPBIC B
CBHIBOPOTKE KPOBH aKTHBHOCTH XOJIMHICTEPa3bl U OejIka B KPOBH
yBenmumiiack Ha 178% u 136%, cOOTBETCTBEHHO, MapaieIbHO
CO CHHMXXCHHEM ypOBHfl TPUITIMLIEPUAOB, TJIFOKO3bI, KaJlbLUsA W
obuwmx munuaoB ot 20% 10 30% B cpaBHEHHH C KOHTPOJIEM.
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ITocie BOCCTaHOBUTEIBHOTO MEPUOa, HA0OOPOT, YPOBCHB Kalb-
LVsL U DIIFOKO3bI yBenuumiics Ha 25% u 35% (p<0,001), ocTains-
HBIC TI0Ka3aTesid (aKTUBHOCTH XoJIuHACcTepassl - 167,3+£10,51 k
169,7+10,68 mxkat/n, obmuit 6enok - 57,742,94 k 65,1£3,45
u obmwme munuasl - 6,65+0,58 k 8,2+0,47 /1) NOHU3WIKCH Ha
2-20% B cpaBHEHUHU C KOHTPOJIbHBIMHU JJaHHBIMU.

Ta](I/IM 06pa30M, MaKCUMaJibHasli KOHLCHTPAUUsA XOJHUHOCTE-
pa3bl U TPUDIULEPHIOB OTMEUCHA IIPU ACHCTBUU JIOHTPHMA;
O0IIMX JIMIIKI0B, IVIFOKO3bI, KaJbIMsI U 00LIEro Oeika - mocie
neiictBust TabauHo# mbuTH. 30-CyTOYHOE BOCCTAHOBICHHUE IMO-
HU3WJIO AKTUBHOCTH XOJIMHICTEPA3bl, INIFOKO3bl U TPUITIMLEPU-
JIOB TIOCIIE JCHCTBUS Ta0aYHOW MUK W JIOHTPUMA, KaJIbIIHs
— TI0CIIe MHTOKCHKAIMU cymH-aib(oii. JIumb B comeprkaHuu
00111ero OeKa U JIMIMUA0B U3MEHEHUsI ObUTH HE3HAYNUTEIbHBIMHU.

Ilpy  KOMOMHUPOBAHHOM  BO3ACHCTBHUM CMECH CyMH-
asbdatrabayHas MbUIb y ONBITHBIX KPBIC B CHIBOPOTKE KPOBH
AKTUBHOCTb XOJMHOCTEPA3bl, TPUITIMLUECPUIOB, COACPKAHUA
IJIIOKO3bI, 001Iero Oejaka W JUIUA0B ObUIM BhICOKMMHU Ha 20-
100% (o6rmmuit 6enok u mumuas p<0,01 u 0,001), conepxanue
kanbiust (2,0+£0,9 x 3,2+0,81 MMOJIB/)T) 3HAYUTETBHO TIOHIKCHO
B CPAaBHCHUH C KOHTPOJIbHBIMU JIaHHBIMHU.

[Tocne BOCCTaHOBHUTENBHOTO TMEPHOAA AKTUBHOCTH XOJIHH-
3CTepasbl M TPUDIULEPUIOB cHU3MIACh HAa 42% u 37%, cooT-
BETCTBEHHO, a COJIEp)KaHWE APYruX IMokaszarened (Iimokosa -
9,1£0,41 k 6,6+0,58, xanpuuii - 2,5+0,86 k 2,0+0,9 MMob/I1,
001wt 6enok - 78,3+4,4 k 75,5+4,2, obume nunuas! - 8,0+0,48
K 6,9+0,58 r/i1) cunock Ha 3-38% B cpaBHEHHH C KOHTPOJIEM.

B OIlbITax Ha KPOJHMKaX YCTAaHOBJICHO IIOBBIIICHHUE aKTUB-
HOCTH XOnMHACTepasbl Ha 110%, ypoBHS TpPUIIUIEPUAOB HA
132%, xanbius Ha 124%, obuiero Oenka Ha 111% u aunumos
Ha 163% B cpaBHEHUU ¢ KOHTPOJIbHBIMU JaHHBIMU. [locie Boc-
CTAHOBHUTEJIBHOTO MEPHOJa OTMEUYAIOCh MOBBIIICHUE B KPOBU
AKTHMBHOCTH XOJIMHICTEPA3bl U OOLIETO KOJHUCCTBA JIUITH/IOB Ha
40% 1 45%, a ypoBeHb OCTaJILHBIX N3yYaeMbIX MIOKa3aTesIeh Ha-
XOHUJICS B TIPE/ICIIaX HOPMBI.

[Ipu MHTOKCHKALMK CMECBIO CyMH-aib(a-HIOHTPUM y KH-
BOTHBIX Ha6ﬂ}0ﬂa.]'l]/l JUINTCJIBHOC TIIOBBIIICHUE AKTUBHOCTU
XOJMMHACTEpas3bl - Ha 186%, comep:xanus riroko3sl Ha 123%,
kanbius 104%, oOmero 6enaka u nunuaoB Ha 122%, u cHIDKe-
HHE YPOBHS TPUIIMLEPUIOB Ha 35% C BBICOKOW CTENEHBIO 10-
croBepHocTH pazinuuus (ot p<0,02 go p<0,001) B cpaBHEHUH C
COOTBETCTBYIOIIMMHU ITOKA3aTCIISIMU KOHTPOJIbHBIX JKUBOTHBIX.

[Tociie BOCCTaHOBJICHUST COJCPKAHUE UCCICAYEMBIX MMOKa3a-
Tenel (aKTMBHOCTD XouHACTepasbl 167,4+10,52 k 169,7+10,68
MKKar/7, mioko3a 8,82+0,43 k 10,0+0,34, TpumMIepUIbI
0,46+1,0 x 3,26+0,81 mmoub/1 u obume nunuasl 7,13+0,54
8,2+0,47 1/1) noru3uiaock Ha 5-10%, KkpoMe KaabIHs U 00IIero
Oenka B KPOBH, COJCPIKaHUE KOTOPBIX yBEIUUMIOCh Ha 18% u
55%, COOTBETCTBEHHO, B CPABHEHUU C KOHTPOJIbHBIMU JaHHBI-
MHU.

[Tocme  XpOHMYECKOTO  BO3MCHCTBUSI  CMECBIO  CyMH-
anbdatrabayHas MBUIbHIOHTPUM Y KPBIC YBEIUUYHIOCH KO-
JIMYECTBO HCCIeAyeMbIX mokasareneir Ha 13-40% (mmokosza
- 8,4+0,45 x 6,240,61, obmmuit 6emok - 89,6+5,2 k 67,6+3,63),
KpOME YPOBHS KaJbLiusl, KOTOpbIi noHu3uiIcsa Ha 20% B cpaBHe-
Huu ¢ koHTposeMm. [Tocie 30-1HEeBHOrO nepepbiBa aKTUBHOCTD
XOJIMHACTEpa3bl yBenuuuiack Ha 10%, miroko3sl - Ha 44%
(p<0,002) HapsLy cO CHHKCHHEM YPOBHS APYTUX IOKa3aTeseH.

AHanM3 JaHHBIX TOKa3all, YTO MOCJIEe KOMIUIGKCHOM HMHTOK-
CUKalu necruguaaMu, MaKCUMAJIbHOC YBCIWYCHUE aKTUB-
HOCTHU XOJIMHOCTEPA3bl W KaJbLUsd OTMEYAJIOCH IIPpU CYMHU-
anb(Ma-tIOHTPUM; TPHIJIHUIEPUIOB M OOIIUX JUIHIOB — TMPH
cymu-anbdatrabauHas MbLUTb; TIIOKO3BI U 00IIEro Oeyka — mpu
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OTpaBJICHUHU TPOIHOM cMecklo. Ilocne BoccTaHOBICHHUS MUHU-
MaJIbHOE CHU)KCHUE aKTHUBHOCTH XOJIMHACTEPa3bl OTMEUEHO TPU
KOMOWHAIMKM CyMHU-alib(a+rabadHasl MbUIb; TPHUIIUICPHUIOB,
KaJIbLIMUS — IIPU OJTHOBPEMEHHOM JICHCTBUH 3 MECTUIUJIOB.

W3yueHnune nHTErpaibHbIX IOKa3aTenei BISIBUIIO, YTO BO Bpe-
MsI MTHTOKCHUKALMK CyMH-aib(oii B TeueHne 4 MecsleB y Kpbic
MOBBIIIAJIOCH KOJIMYECTBO HOPKOBBIX 3arisbiBanuil Ha 30%,
BEPTUKAIBbHBIX CTOEK Ha 32% u nokoMonuii Ha 22% B cpaBHE-
HUIOUC YCPEIHEHHBIMH 32 4 Mecsilla KOHTPOJIbHBIMU JaHHBIMU,
npuHATEIME 32 100%.

[Tocie BOCCTaHOBUTEIILHOTO MEPHO/Ia Y OIMBITHBIX KPBIC KO-
JINYECTBO BEPTUKAIBHBIX CTOCK, JIOKOMOLIMHA M HOPKOBBIX 3a-
DIAAbIBaHUI yBenauumiock B 1,5-2 pasa, a Bpemsl I'pyMHHIa
YMEHbIIWIOCH Ha 14% B CpaBHEHHIO C KOHTPOJEM. Y MBILICH
HAa00OpOT, JBUTaTeIbHAS AKTHMBHOCTh CHHM3WIach Ha 49% u
16%, 4KMcI0 HOPKOBBIX 3amlIsAAbIBAaHUHN yBeauumioch Ha 10%
B CPaBHEHHUHU C KOHTPOJBbHBIMHU AaHHbIMH. [Ipu 3TOM peakuus
Ha MOJANOPOrOBbIC MMITYJIbChI Y ONBITHBIX KPbIC CHU3MJIACh Ha
35% B CpaBHEHUU C KOHTPOJIbHBIMH JaHHBIMH, C JOCTOBEPHO-
crpio paznmuust p<0,001. Y Mbliell 3HaYUTEILHO CHU3MIIACH
YyBCTBUTEJIBHOCTh Ha IOANIOPOrOBbIe UMITYIbCh (Ha 82%), a
(hu3nUecKas BHIHOCIUBOCTh, MBIIICUHAS CHJIA, YaCTOTA CEpILle-
OMEHUH y KPOJIMKOB IOCIE JUIUTEIbHON MHTOKCUKALIUN YMEHb-
manuch B 1,3-1,5 paza.

IMocne MHTOKCHKAIMU TaOaYHOU MBUIBIO Y KPBIC 3HAYUTEIb-
HO YBEJIMYMWINCH I10Ka3aTeNy IOBEICHUCCKUX PEeaKUuil: duc-
JIO BEPTHKAIBHBIX cTOeK Ha 49%, nokomoumii Ha 28%, Bpems
rpymunra Ha 55%. M Hao00poT, y ONbITHBIX MBILIEH, Kak Oosee
YYBCTBUTEJIbHBIX K JICHCTBUIO TOKCUKAHTOB, JAHHbIC TIOKa3aTe-
1M cHu3mICh Ha 20%, (hu3nyueckast BBIHOCIUBOCTb U YYBCTBHU-
TEJIBHOCTh HA TIOANOPOTOBBIA HMMITYJIbC, & TAKXKE MbILICYHAS
cuna Ha 14%, 17% u 20%, yactoTa cepaleOeHU y KPOJTHUKOB
Ha 23%, ¢ 10OCTOBEPHOCTHIO pa3inuus ¢ koHTpoaeM p<0,001.

[Toce BOCCTaHOBUTENILHOTO MEPUOJA Y OIBITHBIX KPBIC BCE
II0Ka3aTeNI BO3POCIN OTHOCUTEIBHO JaHHBIX, TOJYYCHHBIX JI0
BOCCTAHOBUTEIILHOIO MEPHO/A, B cpeaHeM, Ha 25%. Y Mbliei
¥ KPOJIMKOB JIaHHBIE [IOKA3aTEIM OCTaBaJIUCh HA TOM JKE€ YPOBHE.

[Ipu nHTOKCHKALIMU JIOHTPUMOM, Y OIBITHBIX KPBIC ITOBEICH-
Yyeckasi akTUBHOCTb Bo3pocia Ha 3%, 15%, 48% u 20%, coot-
BETCTBCHHO JAHHBIM YHUCJIa BEPTHUKAIBHBIX CTOCK, JJOKOMOLIMA,
HOPKOBBIX 3alVIABIBAHUM M BpPEMEHU TpyMHHIa. Y MbIILEH,
IOZIBEPIHYTHIX JEHCTBHIO JIOHTPUMA, JaHHBIE I1OKA3aTEIH CO-
CTOSIHUS BBICIICH HEPBHOMW JCATEIBHOCTH CHUKAIUCH HA 38%,
12%, 75% (p<0,001; 0,001 u 0,001) u 28%, cOOTBETCTBEHHO, B
CpPaBHEHHH C KOHTPOJILHBIMHU JIJAHHBIMU 32 4 MecsIa UHTOKCHKA-
uu. dusnyeckas BHIHOCIUBOCTh M YyBCTBUTEIBHOCTD K MOJ-
MIOPOTOBBIM MMITy/IbCaM TaKXe CHH3MINCH B 1,5 pasa.

[Toce BOCCTAaHOBUTENIBLHOIO TIEPUOA, ABUTATEIIbHAS AKTHB-
HOCTb Y OIIBITHBIX KpbIC Bo3pocia Ha 33% u 45% B cpaBHeHUH
C JaHHBIMHM, IOJYYEHHBIMH O BOCCTaHOBIICHHSA, a ypPOBEHb
TPEBOXKHOCTU U DMOIMOHAIBHON HANPSKEHHOCTH, O KOTOPOM
CYIIUJIH I10 YUCITY 3aIVIAIbIBAHUI B HOPKU M BPEMEHU TPYMUHTa,
Kosie0asics B mpeenax KOHTPOJIbHBIX 3HAUCHUH. Y MBILIEH co-
CTOSIHUE YXYILIAJIOCh — JIF00asi aKTUBHOCTb CHUXKAJach 1O MHU-
HUMAaJILHOTO YPOBHSL.

Takum oOpasom, JeiicTBrue cymu-anbda, TabaqHON MBUIH U
JIOHTPHMA B MaJIbIX JJ03aX OKa3bIBACT CTUMYIIUPYIOLHH (et
Ha IOBEJCHYECKYI0 aKTUBHOCTb >KUBOTHBIX, OJHAKO B KOHIIE
XPOHHUYECKOW MHTOKCHUKAIUK Y ONBITHBIX MBIIICH U KPOJIUKOB
0TMEYaJIOCh JOMUHUPOBAaHHE MAaCCUBHO-O000POHUTEIBHOTO HO-
BEJICHUS, YTO yKa3bIBaeT Ha NMPEUMYLICCTBEHHYIO KYMYIISALHIO
IEeCTULMA B MO3TOBBIX CTPYKTypax. MIHTOKCHKaLus MecTULH-
JJaMH YBEJIMUMBAJIa YPOBEHb TPEBONKHOCTU M 3MOLIMOHAIBHOTO
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HarpspKEHUA, CHUKaJ1a d)HSH‘leCKyI'O BBIHOCJIMBOCTH, MBIIICY-
HYIO CWJIY U YYBCTBHUTCJIIBHOCTb XMBOTHBIX K ITIOAIIOPOTIOBBIM
pazapaxkutensiM. [lociae BOCCTaHOBHTENIBHOIO IEpHOJA OTMe-
4aJI0Ch YCUJICHUE TOKCHYECKOro 3 deKxTa npu U30JIMPOBAHHOM
BJIMSTHUHU NICCTULIUIOB.

[Mocne BBeaeHMs KOMOMHALMI CyMU-anb(atTabayHast MbLIb
Y JKUBOTHBIX Ha6.]'ll0}13.HOC]> CHUXXCHHUE OPUEHTHUPOBOYHO-UC-
cnenoBarenbckoil aktuBHOCTH Ha 10% 1 40% y kpeic, 35% u
60% - y mblieid, Ha GOHEe yCHIICHUS] PeakMy TPyMHHIa — Ha
70% u 20% COOTBETCTBEHHO, B CPABHEHUU C KOHTPOJIbHBIMU
JaHHBIMH.

Ormeuanoch CHWKEHHE (PU3MYECKON BBIHOCIMBOCTU M YyB-
CTBHUTEJIBHOCTH MBbILIEH K HOANOPOroBbIM UMITyJabcaM Ha 31%
1 46%. Y OIBITHBIX KPOJIMKOB OTMEYATIOCh YPEKEHUE YaCTOTHI
Cep/ICUHBIX COKPAIICHHUH KaK B MOKOE, TaK U IOCIIEe Ha/laBIHBa-
HUI Ha IIa3Hble S0I0KU B CPAaBHEHUH C KOHTPOJILHOM I'PYIIION
JKUBOTHBIX B 1,5 pasa.

Crycerst 30 CyTOK ITOCTKOHTAKTHOI'O IEpHOZA JBUraTe/IbHAs
U UCCIICA0BATCIIbCKAsA aKTUBHOCTD Y ONBITHBIX KPBIC YBECJINYHU-
nack Ha 10% u 37%, COOTBETCTBEHHO, B CPAaBHEHHH C JIaHHbBI-
MU, MOJYYCHHBIMU N0 BOCCTAHOBJICHU, OCTaBasiChb HUXE KOH-
TPOJIbHBIX 3HAUCHUH. Y MbIIIeH Bce 0Ka3aTeI 0CTaBaINCh Ha
HU3KoM ypoBHe (p<0,5 u p<0,001), koTopble COOTBETCTBOBAIH
JTAaHHBIM 10 BOCCTAHOBJICHHSI.

[Mocne oTpaBieHHs KOMIUIEKCOM CyMH-ajibda+tIOHTpUM Y
OIBITHBIX KPbIC YPOBCHb U3YUAE€MbIX UHTEIPAJIbHBIX ITOKa3aTe-
Jei xonebalicsi UyTh HMKE YPOBHS KOHTPOJIBbHBIX 3HA4CHUH, a
MoCJIe MECSYHOTO TepepbiBa yBenuumics Ha 15-60% B cpaBHe-
HUX C JaHHBIMH, ITOJYYCHHBIMHU B TCUCHUE MHTOKCUKALIUH. N
OIBITHBIX MBIIIEH CHUKECHUE YpPOBHA IlBI/IFaTeHbHOl\/'I H HCCIIC-
JoBaTebCckol akTUBHOCTH cocTaBuiio 40% u 50% kax mocie
4-MecsiuHOH 3aTpaBKy, Tak U nocie nepepsisa (p<0,001, 0,001
1 p<0,01), a pu3nveckas BHIHOCIMBOCTb U UyBCTBUTEIBHOCTD K
HOZIIOPOTrOBBIM UMITyJIbcaM MoHU3MIack Ha 42% u 75%. Cie-
JIyeT 0C000 BBIICIIUTh COCTOSIHIE BHICOKOM AMOLIOHAIBHOI Ha-
NPSDKEHHOCTH Y MbllIel nocie 30-cyTouHOro rnepepbiBa, Korua
BpEMsI TPyMHHIa BBIPOCIIO B 5 pa3 B CPABHEHUH C KOHTPOJIEM.

ITocne Bo3neiicTBUS TPEXKOMIIOHEHTHON CMECH y KPBIC YBe-
JIMYWJIaCh JBUTATCIIbHAA M HCCJICA0BATCIIbCKAasd aKTHBHOCTH B
1,5-2 pa3a B cpaBHeHuM ¢ koHTposeM. [locne 30-cyrounoro mne-
PEpbIBa Yy KPBIC COXPAHUIIUCH TMIIEPAKTUBHOCTD, CYCTIIMBOCTD U
POCT SMOUMOHAJIBHOI'O HAIIPSKCHUSA U CHU3UJIACh (1)]43?1'—[60](35[
BBIHOCIMBOCTb Ha 44%, Mplle4yHas cuia - Ha 27%, 4yBCTBU-
TENBHOCTH K ITOJIIOPOrOBBIM UMITYJIbCaM - Ha 29%, B cpeaHeM.

YV ONBITHBIX MBIIICH HAOIIONAIOCH PE3KOE CHUKECHHE OPHUCH-
THPOBOYHO-HMCCIIEA0BATENIbCKON peakuuu - Ha 40% u 70%, Ha
(oHe pocra sMoLHOHANBHOI HanpspkeHHOCTH Ha 20% 1 30%.
[Tocne BOCCTaHOBHUTEIBHOTO MEPHO/A COCTOSIHUE YITyUIIHIIOCh,
OJHAKO IOKa3arenu noBegeHus coctaBuwid 60-80% oT KoH-
TponbsHOro yposHs (p<0,02 u p<0,02).

YcraHOBIEHO, YTO  NpH  JICHCTBUM  CMECH  CyMH-
anbdatrabaunas meuth Ha 30-40% CHUKACTCS NBUTATEIBHAS U
HCCIIe/I0BATEIIbCKAsi aKTUBHOCTD M BO3PACTAET YPOBEHb TPEBOXK-
Hoctu. [Tociie BOCCTaHOBHUTEIBHOTO ITEPUO/IA COCTOSIHUE KUBOT-
HBIX YIIy4lIaeTCs, OAHAKO YPOBCHb UHTCTPAJIbHBIX rmokKasarejei
OCTaeTCsl HMKE KOHTPOJIBbHBIX 3HayeHUiH. XpoHHUecKoe nei-
CTBHE CMECH CyMHU-ajib()a+IOHTPHM HE OKa3bIBaCT 3HAYUMOTO
TOKCHYECKOro d((exra Ha ypoBEeHb MMOBEICHYSCKUX PeaKuuil y
KpBIC, HO BJIMsieT Ha (DYHKIIMH BBICIICH HEPBHOMH JEATEIbHOCTH
60.]'166 YYBCTBUTECJIBHBIX K }161‘/’ICTBI/I}O TOKCHUKAHTOB OIIBITHBIX
mblneid. Kpome 3Toro, y )HUBOTHBIX OTMEUEHO CHIDKEHHE (Gu3u-
YECKOU BBIHOCIIMBOCTH U YYBCTBUTCJIIBHOCTH K ITOAIIOPOTIOBBIM
pazapakuTessiv Ha (POHE TUIIEPTPEBOXKHOCTH Y MBIILIEH Kak [0,
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TaKk U TOCJIe BoccTaHOBIeHUA. lIpuMmeHeHue TpoiHON cmecu
IECTULIMIOB BbI3BAIO YCHJICHHE IOBEICHYECKONH AKTUBHOCTU
Ha (OHE PE3KOro yBEIUYCHHUS! YPOBHS TPEBOXKHOCTH M IMOLH-
OHAJILHOTO HarpspKeHUsl. OTMEUSHO 3HAYUTEIBHOE YXYALICHHE
BBIHOCJIMBOCTH, CHJIBI U YYBCTBUTEIBHOCTH K TOANOPOTOBBIM
pa3ApakuTessiIM B CPABHEHUM C BIUSHHEM 2-KOMIOHEHTHBIX
CcMeceH.

Jlst BBISSCHEHUSI HW30JIMPOBAHHOTO W KOMOMHHMPOBAHHOTO
JIEHCTBUSI TIECTULIUAOB — CUHTETUYCCKHX MUPETPOUIOB, XJIOP-
MPOU3BOIHBIX (PCHOKCUKUCIOT U MHCEKTHIIUAA PACTUTECIBHOTO
HPOUCXOKICHHUST HA OPTaHU3M >KMBOTHBIX M3YYEHO COCTOSIHUE
MHTOKCHKAIMU 32 4 Mecsila Kak pe3yJbraT XpOHUYECKOrO OT-
paBJICHUS, @ TAK)KE OTIAJICHHBIE ITOCIICACTBUS TOCIIE MECIYHOTO
nepephIBa.

CoracHo JIaHHBIM MPOU3BOAUTENCH MECTUINIOB, HHCEKTH-
U CyMHU-alb(a CINTACTCS HETOKCHYHBIM JUISl TEIIIOKPOBHBIX
JKUBOTHBIX, TOKCHYHOCTh TAO0AYHOM MBUTH HA )KUBOTHBIX U YEII0-
BEKA IIUPOKO U3BECTHA, BIMSIHUE JIOHTPUMA, KOTOPBIHU SIBIISICTCS
CMEChIO U3 CHHEPTHYCCKUX T'epOHIIMIOB, HA OPTaHU3M TEILIO-
KPOBHBIX )KMBOTHBIX U Y€JIOBEKA T10 CEH JIeHb HE BBISIBIICHO.

Pesynbrarsl nccnenoBaHUN M30JIMPOBAHHOTO ACHCTBUSA IIe-
CTULIMJIOB TOKa3aiy 0ojiee 3HAYMTENbHOE OTPULIATEIBHOE BIIHS-
HUE Ta0AYHOM MBLTA Ha OMOXMMHUYECKUE MOKa3aTeIi KPOBU M CO-
CTOSIHUE BBICLICH HEPBHOM EATEIbHOCTH KUBOTHBIX. B ycnoBusx
XPOHMYECKOTO SKCHIEPUMEHTA HAOJIFOaIN KyMYISITHBHBIN Y (eKT
BBUy MHOTOKOMIIOHGHTHOCTH Ta0auHOM IbUIM, YTO INPUBEIO K
3HAUUTENILHBIM HAPYILCHUSIM PA3IMYHBIX CUCTEM OpraHu3Ma, CO-
XPaHSIOIIMMCS U TIOCJIE BOCCTAHOBUTEIILHOTO MEPUO/IA.

H3BecTHO, 4YTO B3aMMOJCHCTBHE ABYX WIM 0OJ€e XHUMH-
YEeCKUX BELIECTB MOXKET NMPUBOJUTH K OoJiee CUIBHOMY HEi-
CTBUIO (CyNpaaJIMTUBHOCTb, MOTCHIIMPOBAHUE, CHUHEPTHU3M),
9YeM MOYKHO ObLJIO OXKHIaTh HA OCHOBAHUH aJJIMTHBHOCTH J03.
CpaBHUTEIbHBIN aHATN3 U30JIMPOBAHHOTO M KOMOMHUPOBAHHO-
r'0 BO3/ICHCTBHUS TOKCHKAHTOB TOKa3aJ 00Jice BBICOKYIO CTCIICHb
TOKCUYHOCTU 3-KOMIIOHEHTHON CMECH MECTULUI0B 110 COCTOSI-
HHIO UHTETPATBHBIX B OMOXMMUYECKUX MOKa3aTeIeH.

B mepByro ouepenp HaOMIOMATUCH Pa3IMUYHBIC HAPYIICHUS
LIEHTPAJbHOW M Tepupepuyeckoil HEPBHOW CHUCTEMBI IKCIIe-
PUMEHTAJIbHBIX JKUBOTHBIX, B YaCTHOCTH, CHW)KEHUE WIIU OT-
CYTCTBHUC BPOXICHHBIX PE(ICKCOB, CBSI3aHHBIX C OPHUCHTHU-
POBOYHO-HCCIICOBATEILCKAM MTOBEICHUEM M JIBUTATEJIbHOM
AKTHBHOCTBIO, HApyLICHUE BETeTaTUBHOW pEryssiiuu KapIuo-
CHCTEMBI, OBICTPOE yYTOMJICHHE HEPBHBIX LIEHTPOB, PErYIHpY-
IOIMX HEWPOMBIIICUHYIO Mepeaady BO30yKICHHUs B CHHAICAX,
HapacTaHWe SMOIMOHAIBHON HANpPSHKEHHOCTH M TPEBOTH, YTO
SIBJSICTCST XapaKTePHOH OCOOCHHOCTBIO aIUTUBHOTO 3ddekra
TOKCHKAHTOB U U3MCHEHHE OMOXUMHUYCCKHIX MOKA3aTeNei B KPo-
BHU y 3KCHEPUMEHTAJIBHBIX KUBOTHBIX. ClleyeT OTMETHUTh, YTO
NPUMEHEHHE CMECH, BKJIIOYAOIEH TaOaYHYIO IblIb, BBI3bIBACT
Gonee rrybokue MopakeHUs! GpyHKIMH BbICIICH HEPBHOM Jesi-
TEJILHOCTH, YeM JICHCTBUE CMECH CyMH-alIb(hatIOHTPUM.

[To naHHBIM OMOXMMHUYECKOTO aHAJIN3a CHIBOPOTKH KPOBH T10-
JIOTIBITHBIX JKUBOTHBIX BBISIBJICHO COCTOSIHUE aHTaroHu3Ma 3-X
cMecel B OTHOILICHUM aKTUBHOCTH XOJMHACTEPasbl U KaJbLIUS;
UX aJUINTHUBHBINA (P QeKT Ha ypOBeHb TPUIIMLEPUIOB U OOIINX
JIUTIUJIOB; SIBJICHUE CUHEPTHU3Ma JICHCTBHSI HA YPOBEHb IIIIOKO3bI,
OTCYTCTBHE BIIMSIHUS Ha ypOBEHb oOuiero Oeika B KpoBU. Xa-
paKTep MPOSIBICHUI HHTOKCUKAIIUK CBHICTEIBCTBYET O BO30YXK-
JICHUU XOJIMHEPTUUECKUX CTPYKTYp OpraHM3Ma, a TaKKe 4pe3-
BBIYAiHO BBIPAKCHHOU CMOCOOHOCTH TMECTHUIIUIOB MOIABIISATH
AKTUBHOCTb XOJIMHACTEPA3bl, YTO IO3BOJSIET IMPEANOIOKHUTD,
YTO YIHETEHHE aKTUBHOCTH XOJIMHACTEPA3bl SBJSETCS OJHUM U3
OCHOBHBIX MMaTOrCHETHUECKUX (haKTOPOB HHTOKCHKAIINH.
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Cronb HEOZHO3HAYHOE BIMSIHUE MECTULMIOB Ha COCTOSIHUE
GI/IOXHMI/II/I KpOBH, B KOHCYHOM CHYETE, IIPUBECIIO K yXy)ILLIeHI/II'O
OOIIIEro COCTOSIHUS KUBOTHBIX, OCOOCHHO BBIPQKEHHOE TIPH JIeH-
CTBHU 3-KOMITOHEHTHOH cMmecu. [Ipu 3ToM 0OHapy»KHIIOCh, YTO
M3MCHCHNUS OMOXMMHYECKHUX MOKa3aTelieil KpoBu ObLTH Oojiee TTy-
GOKHMI/I IOCJIE MECAYHOIO MEPEPhIBA, YTO YKA3bIBACT Ha IIPOJIOH-
TUPOBAHHOE ICUCTBIE TOKCHUESCKOTO 3((heKTa MeCTUIIN/IOB.

OGHapy KeHHbIe HapyLIeHUs! (PYHKIIMOHUPOBAHHUSI LICHTPATIbHOM
HEPBHOH CUCTEMBI pa3HOOOPA3HbI, Yallle OHU MTPOSBILUIUCH B BUJIE
ACTEHOBETeTAaTHBHOIO, ACTCHOHEBPOTUYECKOIO CHHAPOMOB, CHH-
JIpoMa BEreToCOCYANCTON AUCTOHHH, MPHOOPETAIONINX 3aTsHKHOES
TeueHue (2-4-5 mecsues). IlceBnoMuonarnueckuii 1 MHACTEHO-
HOJIOOHBIA CHHIPOMBI MPOSIBUINCH B (pOPME MOBBILICHHOW MbI-
IICYHON YTOMJIIEMOCTH, CHIKCHHUH (DHU3UYCCKON paboToCrocod-
HOCTH U '-{yBCTBI/ITeJ'leOCTI/I Ha MoAIIOpOroBbIC l/IMl'IyJ'lebI.

Takum 00pa3om, MPU TOKCHYECKHUX MOPAKEHUIX LEHTPAIIb-
HOI\;I HepBHOﬁ CHUCTEMBI MECTULIMAAMU ITPOUCXOAUT BBINAJICHUE
psiia BBICHIMX HEPBHBIX (YHKLHMi, IPUYEM CTPAJAIOT pasHble
(OpMBI MO3rOBOIi ACSTENEHOCTH — OT ITOBEICHUS JI0 PETrYJISILIUH
BETrCTaTHBHBIX U (U3UUCCKUX Moka3zareneii. [TokazaHo, uro Ha-
PYLWEHUA B UHTETPAJIBHBIX IMOKa3aTeJIAX, B TOM YUCJIE B OPUCH-
THPOBOYHO-HCCIIEIOBATEIbCKOM ITOBEICHUH M OMOXUMUYECKHX
IMOKa3aTeJIAX KPOBU, CBA3AHbI CO CTCICHBIO BJIWAHWUA WHTOKCH-
Kallik Ha HEPBHYIO CUCTEMY.

Ha ocHOBaHUM MOJyYEHHBIX PE3YJBTATOB CACNAHBI CIICIYIO-
III1MEC BBIBOJBI:

1. M3meHeHHMsI TOBEIEHYECKHX pEaKlUMH, BereTaTuB-
HBIX U OMOXHMHUYCCKHX IOKa3zaTejael 0ojee BBIPAXKCHBI MPH
OPUMEHEHHH CMECH MECTHLHUIOB CyMH-anbdatTadauHas
nbUTbHIOHTpHUM. [10 CTEeneHn TshKecTH KOMOWHMPOBAHHBIC MH-
TOKCHKAIIMU PacHpeesINCh B CIIEAYIOIIeil rpajaiuu: CyMHu-
anbdatrabayHas MBUILHIOHTPHM > cyMH-anb(atTadadHas
[BUTb > CyMHU-aTb(a+IOHTPUM.

2. VzonupoBaHHOE NEHCTBUE MECTULMIOB CyMHU-anbda, Ta-
OauHasi MbUIb U JIOHTPUM BEAET K YCHIICHUIO MACCHBHO-000-
POHUTEJILHOI'O NOBEACHUA, yBeaneHmo ypOBHﬂ TPEBOXKHOCTH
Y OMOLIMOHAJIBHOTO HANPSDKEHUSI, CHIDKSHHIO (DM3UYECKOM BBI-
HOCJIMBOCTH, MblIJ.le‘-lHOfl CHJIbI U '-lyBCTBPITeJ'leOCTI/I JKUBOTHBIX
K IOAIIOPOroBbIM I/IMl'IyJ'leaM, qTOo yKaSbIBaCT Ha HapyLl_leHl/IC
perynupyromei posiu LeHTpaaIbHOI HEPBHON CUCTEMBI.

3. VYrHeTeHrne aKTUBHOCTH XOJMHAICTEPA3bl SIBISCTCS OIHUM
N3 OCHOBHBIX IIAaTOICHCTUYCCKHX q)aKTOpOB HWHTOKCHKAIUH.
MeHee BbIpaKEHHOE YMEHBIIECHHE COIACpP)KaHUsS TPUIIULIEPU-
JIOB, KaJIbITHs, OOIIUX OCIKOB U JIUITHIOB OTMEUAIOCH ITPU U30-
JIMPOBAHHBIX U KOMGI/IHHpOBaHHbIX BO3ﬂeﬁCTBMHX INeCTuUnaI0B
cymu-anbda, TabauHast MbLIb U JIOHTPUM.

4. XpoHHdeckas UHTOKCUKALHS CMECBI0  CyMH-
anbdatrabayHas MbUIb CHIDKACT OPUEHTHPOBOYHO-HCCIIEIOBA-
TEJIbCKYIO AKTUBHOCTB U IIPOBOLMPYET POCT YPOBHS TPEBOKHO-
CTH Y )KUBOTHBIX.

5. JlnurensHoe ieicTBHE cMecH CyMHu-ajibda U JOHTPUM He
OKa3bIBaeT 3HAYMMOI0 TOKCHUYECKOro 3()(eKkra Ha YpOBEHb I10-
BEJICHUYCCKUX PEAKLMH Y KPBIC, OHAKO CHIKACT (HH3MUIECKYIO
BBIHOCJIMBOCTb, ‘IyBCTBl/ITeHbHOCTb K IOANOPOroBbBIM pasapa-
JKUTCIIAM, CHOCOGCTByeT PasBUTHUIO TUIECPTPEBOKHOCTU HE
TOJIBKO B IIPOLIECCE MHTOKCUKALIMH, HO U B KOHIIE TOCTKOHTAKT-
HOTO Tepuoa.

6. IlpumeHeHHE TPEXKOMIIOHEHTHOW CMECH IECTHUIMIOB
BBI3BIBACT yCI/IJ'IeHI/Ie HOBeI[eH'-leCKOI‘/)I AKTHUBHOCTHU Ha (I)OHe ru-
NEPTPEBOKHOCTU U OSMOLIMOHAJIBHOI'O HAIIPSKCHUSA. OTMe‘leHO
3HAYUTECJIBHOC YXYAIICHUEC (1)]4314‘160](012 BBIHOCJIMBOCTHU, MBbI-
LHC‘[HOﬁ CHJIbI U ‘lyBCTBI/ITeHbHOCTH K IoAIIOPOroBbIM pasapa-
JXKUTECJISIM B CPAaBHEHUU C BIIMAHUEM CMECHU U3 2 MeCTUIMI0B.

© GMN
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SUMMARY

NEURO-HUMORAL DISORDERS OF THE ADAPTA-
TION SYSTEM UNDER THE ACTION OF CERTAIN
CLASSES OF PESTICIDES

Ashirbekov G.

K.A. Yasawi International Kazakh-Turkish University, Depart-
ment of Human Pathology, Faculty of Dentistry, Turkestan, Ka-
zakhstan

This article shows the isolated and combined effects of pesticides
on animals. It is known that depending on the dose and duration
of exposure to various xenobiotics, the same substances, different
effects can occur in the body. At the same time, the main types of
combined action include the effects of summation or additive ac-

153



tion, potentiation or synergism, as well as antagonism. From here,
there may be direct or indirect disorders in humans and animals.

Of great interest is the neurotoxic effect of synthetic pyrethroid
insecticides, a representative of which is sumi-alpha. They have
been shown to have low toxicity, but have severe neurotoxic symp-
toms when accumulated in the nervous system. Nicotine is one of
the main toxic components of tobacco (tobacco dust).

The influence of chlorinated tenoxtitlan, which include her-
bicide lontrel on the organism of warm-blooded animals and
humans are not yet fully understood. The study found that when
intoxicated with herbicides of this group, there is a decrease in
the level of metabolic processes, a violation of the functions of
the endocrine glands (primarily the adrenal cortex and thyroid
gland) and the nervous system.

Taking into account the above, and also taking into account the
lack of information about the effect of a complex of pesticides on
the adaptive function of the body, this study showed that in the case
of combined poisoning of animals, additivity took place.

Keywords: pesticide, sumi-alpha, tobacco dust suspension,
herbicide lontrim, animals, biochemical parameters, orientation
and behavioral reactions, physical endurance, muscle strength,
sensitivity.

PE3IOME

HEWPO-TYMOPAJIBHBIE HAPYIIEHUSI CHCTEMBI
AJATITAIIAM NOJ, BO3JENICTBUEM HEKOTOPBIX
KJIACCOB NECTUIINI0OB

Ammupoexos I'.K.

Medxcoyrapoonwiil kazaxcko-mypeyxuil yHugepcumem um. K.A.
AHcayu, cmomamonozuueckuil paxynomem, kageopa namonozuu
uenosexa, Typkecman, Kazaxcman

Ilens nccnenoBaHust - M3ydeHHE HEWPOTOKCHYECKOTO JIei-
CTBHSI CHHTETHYECKUX MHUPETPOUIHBIX HHCEKTHUIUAOB (TIpera-
par cymu-anbda), OCHOBHBIX TOKCHYHBIX KOMITOHEHTOB Tabaka
(TabayHas TBUIB), a TAKKE XJIOPIPOHM3BOMHBIX (DEHOKCHKHC-
70T (repOWIM JIOHTPUM) Ha pPa3BUTHE (DYHKIHOHAIBHO-TY-
MOpAaJBbHBIX HapyIICHHH Yy JKUBOTHBIX (OecmoponHble Oerbie
KPBICBI, MBIIIM ¥ Kponukw). VccremoBaHns NMPOBOMIINCH C
BHYTPIDKETYZOYHBIM BBEACHHEM MECTHIUIOB CyMH-anbOa,
TabavHOM TBIIN W JIOHTPHMA B TeueHne 4 MecsIeB, C Oompene-
JICHHEM HWHTETPAIBHBIX (JIEKTPOPH3HONOTHYECKIX, (HU3NO-
JIOTHYECKUX) U OMOXMMHYECKHX ToKa3aTeneil. KoHTpombHBIX
KWBOTHBIX TIOWJIM TIOACONHEYHBIM MAacjiOM B SKBHUBAJIECHTHBIX
KoNmaecTBax. BOCCTAaHOBUTENBHBIA MEPHOJ COCTABHUII MECHI.
Bce moxazarenn IMHAMHAKH BOCCTAHOBHTEIBHBIX MPOIECCOB
n3ydeHsl cmyctss 30 gHEH mocie mpekpaiieHus BO3AEHCTBHSA
MEeCTUNUI0B. AHAIIN3 JaHHBIX MOKa3aj, 9TO MOCIEe KOMITIEKC-
HOW MHTOKCHKAIIMH MEeCTHINIaMI, MAaKCUMATbHOE YBEIMUCHHUE
AKTUBHOCTHU XOJIMHACTEPA3bl U KaJIBIH OTMEYaIOCh IPH CyMH-
anbha+IOHTPUM; TPUIIHIEPHUAOB U OONMX JIUMHAOB — IIPH
cymu-anbha+TabadHas MblIb; TIIIOKO3BI M 00IIEeTo Oenka — IpHu
OTpaBJIEHNHU TPOMHOHN cMechlo. Ilocne BoccTaHOBIEHHSI MUHU-
MaJIbHOE CHIDKEHHE AKTHBHOCTH XOJIHHACTEPA3hl OTMEUECHO TIPH
KOMOWHAIWU CcyMH-anbha+TabadHas MbUIb, TPUTIHUIIEPHIOB,
KaJbIMs — IPU OZHOBPEMEHHOM JielicTBuu 3 mecTuruaos. Ta-
KHM 00pa3oM, JeficTBHEe CyMH-anb(a, TaOauHOH TBUIM U JIOH-
TpUMa B MallbIX J03aX OKAa3bIBACT CTUMYIUPYIOMUHA 3dexT
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

Ha IOBEJEHYECKYI0 AKTUBHOCTb JKMBOTHBIX, OJHAKO B KOHILIE
XPOHUUYECKOH MHTOKCHKALMK Y OIBITHBIX MBIIIEH U KPOJIMKOB
OTMEUaJIOCh IOMMHHPOBAHHE TACCHBHO-OOOPOHUTEIBHOTO I10-
BEJICHUs, YTO YKa3bIBAET HA NPEUMYILIECTBEHHYIO KyMYJIALHIO
MECTUIMIA B MO3IOBBIX CTPYKTypax. MHTOKCcHKanus nectuuu-
JlaMH yBEJIMYMBAJIa YPOBEHb TPEBOKHOCTH U AMOLMOHAIBHOTO
HaIpSDKCHUs], CHIDKala (M3MYECKYI0 BBIHOCIUBOCTB, MbIILIECU-
HYI0 CHJIY U UYyBCTBHUTEIBHOCTb >KMBOTHBIX K IOAIOPOrOBBIM
pasapakuTessIM.
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PACITPOCTPAHEHHOCTbD U YITPABJIEHUE MEJUIIMHCKUMHU OLLINBKAMM (OB30P)

Turenrarens O.IL, Iinymkosa H.E., 'Camaposa V.C.,’berumoeroBa I A., 'Xucmerona 3.A.

'HAO «Meouyurnckuii ynusepcumem 2. Cemeiiy,; *Kazaxcmanckuil meouyurckuti yuusepcumem « BIIIO3y, Aaimambi,
SHAO «Kasaxckuii HayuonanoHwiil meouyunckutl ynueepcumem um. C.J1. Acghenousposar, Anmamel, Pecnybnuka Kazaxcman

Ilo nanubiM BcemupHO# opraHuzanuu 37paBOOXpaHEHHUs
(BO3) u3 421 MUIIIHOHA €KETOTHBIX TOCITUTAIN3ANNN B MHpE
oKonto 42,7 MIJUTHOHA HEOIATONPHUATHBIX COOBITHI IPOUCXOAUT
10 TIPUYIMHE MEANIIMHCKHX OMHUOOK U HeHauIeKanel Ge3omac-
HOCTH manueHToB [84]. CriemyeT OTMETHTh, YTO MEAUIIMHCKUE
OIMOKH SIBISIFOTCSI OCHOBHBIM HCTOYHHKOM 3a00J€BaEMOCTH
1 ©XKETroHO TPHUBOAAT K (PMHAHCOBBIM MOTEPSM B MHUIITHAPABI
JIOIIApOB Ul CHCTEMBI 3ApaBooxpaHeHus. MccmemoBanus,
HanpaBJICHHbIE Ha O€30MacHOCTh TAIMeHTa, MOKa3aiH, dUTO
JIOTIONTHATENbHAs TOCITUTANN3ANNS, CyAcOHbBIC H3ACPKKH, BHY-
TpUOOTBHIYHBIE WH(EKINH, WHBAIUIHOCTD, TIOTEPST TPOU3BO-
JTUTEITBHOCTH M MEANIIMHCKHAE PACXObI OOXOAATCS HEKOTOPBIM
cTpaHaMm B 19 MmmmapnoB 1oiapoB B Toa. Takum oOpazom,
9KOHOMHYECKHE MPEHMYIIECTBA C IIENbI0 MOBLIIIEHHs Oe30Tmac-
HOCTH TAIMCHTOB SIBJIAIOTCS 000CHOBaHHBIMHU [87].

CornacHo oneHkam BO3, exeroqHo B pe3ynbTarte MEIUIHH-
CKOTO OOCITY)XKMBaHHS TPOUCXOTUT HE MeHee 43 MUUIMOHOB
TpaBM, BCIIEICTBHE UETO TepseTcs MOYTH 23 MUIINOHA JIET
KU3HM 1o npuynHe nHBanmuau3ammn (DALY). Ilonasnstomee
OOJNBITMHCTBO STHX TPABM U yIepOOB MPOUCXOANT B pa3BHBa-
IOIUXCS CTpaHax M CTpaHax C MEePeXO[HON HIKOHOMUKON U ITH
nudpsl, BEpOSTHO, OymyT pactu [35].

Hecmortpst Ha cephe3HOCTb M aKTyalbHOCTh MPOOIEMBI, YCHIIHSL
10 CHIDKCHHIO PHCKOB NPUUMHEHHUS BPEZa 370POBBIO MAIlEHTOB
JWIIb B HEKOTOPBIX CTpaHax Oojee MM MEHee ajeKBaTHBI Mac-
mrabaM yrpo3sl UX 0E30MaCHOCTH. B HEKOTOPBIX CTpaHaX IIUPOKO
HCHOJB3YIOTCS. MEKIYHApOIHBIE W COOCTBEHHBIE CTaHIAPTHI aK-
kpemurarmn (JCI, ANAES, CDFYI), BcriencTBre akTHBHOTO TIPH-
MeHeHust Kotopeix B CoemuHeHHbIX [lItarax Amepuku (CILIA),
Agcrpanmiu, CaynoBckoit Apasun, [epmannu copmupoBaHa CH-
cTeMa 6e30MacHOCTH METUIMHCKOH A TeTEHOCTH, HalpaBIeHHAs,
B TIEPBYIO OUEpEIb, Ha PUCK MEHEKMEHT [26].

Marepuan u MeTobl. B nccrieoBaHNH H3yUeHBI TIOTHOTEK-
CTOBBIC ITyOMMKAIIMK Ha aHTIHHCKOM M PYCCKOM SI3BIKAX, KOTO-
pBIe TOCBSIIECHB! U3YUCHUIO PACIPOCTPAHEHHOCTH U YIpaBIe-
HUIO MEAWIMHCKAME omuOkamu B Kazaxcrane u 3a pyOexoM.
B mporecce moncka IuTepaTyphl UCIIONB30BAHBI CIIETYIOIINE
MMONUCKOBBIE cHcTeMbl: Ominet, Pubmed, Gyberlinka, EBSCO,
GoogleScholar, mo kioueBBIM c0BaM, (MEAUIIMHCKAS OMINOKA,
MEIUIMHCKIHA WHINAEHT, HOPMAaTHBHO-TIPABOBOE PETYIHPO-
BaHue). BrissBneno 120 myOnukanmii mo TeMe OpraHU3alul U
YIpaBIeHNsT MEANIIMHCKUMH OIHOKaMH, a TAaKKe UX 3aKOHOMA-
TEIBHO-TIPABOBOE PETYIMPOBAHHUE. VI3 HIX IIeNN HAIIero mccie-
JIOBAaHHS COOTBETCTBOBAIO 49 MyOIMKaIHid.

PesyabTarsl H 00cy:kaenne. MeanumuHCKas OmIiOKa sSBISIET-
Csl OTHOHM M3 TIIOOANBHBIX MPOOJIeM OOIIECTBEHHOTO 3/IPaBOOX-
panenus. CornacHO JaHHBIM LleHTpa Mo KOHTpOmo U mpodu-
nakTuke 3aboneBannii (CDC), MenmumuHCKast OMIMOKA SIBISECTCS
TpeTheil Mo 3HaYMMOCTH mpmuuHOW cmeptu B CILIA [22,23].
B pelituHre mpHYMH, NPUBOSIIMX K CMEPTH, METHIIMHCKAS
ommnOKa 3aHUMaeT 14 MECTO W MpEACTaBISET HEXeIaTeIbHOe
SMONIMOHATBHOE U HKOHOMHYECKOE Opems Ul BOBICUCHHBIX
MIPAKTUKYIOIUX MEIUINHCKIX PaOOTHMKOB, MAI[MEHTOB M HX
pOACTBEeHHUKOB [12].

ITo manueim CDC, ot 98 000 mo 251 000 rocmuraausu-
POBAaHHBIX TAIMEHTOB €XKErOJHO YMHPAIOT B pPE3ylbTare
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npenorBpatuMbix TpaBM B CIIIA [16]. B HacTosmee Bpems
B OonmpHUIAaX CIIIA exenHeBHO perucTpupyrot okoio 40 000
ClIy4aeB TPUYMHEHHS Bpea 3]0POBHIO MAIlMEHTOB BCIEH-
CTBHE MEIUIIMHCKHUX OIMNOOK, YTO COCTABIIAET OKOJIO 15 MITH.
TaKuX ciaydaes B rox [42].

MenunuHCKHE ONMMOKH, KOTOpPBIC MPUYUHSIOT BpEJ, TakkKe
M3BECTHBI KaK IPEAOTBPAaTUMbIE HEONArONpHATHBIE COOBITHS
(AEs) [20]. OTtueTsl 00 MHIMICHTAX, KOTOPBIC SBISIOTCS J0-
OpOBOJNBEHBIMU B OOJNBIIMHCTBE CIy4aeB, PETUCTPUPYIOT JHIIb
HEOOMBIIYIO TPYIITY MEAUIIMHCKUX ommoOok [13,21,35].

Aptop Rubin G. u coasr. [32] pa3paboranu cucremy Kiac-
CU(UKAIA MEIUIUHCKUX OIMHMOOK W COOOLIAIOT, YTO OOIMIHNi
YPOBEHb MEAMIMHCKUX OMHOOK cocraBisieT 75,6/1000 moce-
nieHuil. B 5TOM oTyere Takke yKasblBacTCs, YTO €KETOIHO B
MHpE MPOUCXOAUT 0Kosio 7000 TOMOTHUTENFHBIX CMEPTEH U3-3a
MeIUIMHCKUX ommoOok (2,10 ma 100 000 HaceneHus).

B Esponeiickom Coroze (EC) B kaxIoM aecaTom cirydae 00-
palieHus 3a MEAUIMHCKOI TOMOIIBIO CTaBAT OMMOOYHBIH Ha-
THO3 WJIM Ha3HAYaloT HempaBwmibHOE sedenue. CormacHo aH-
HeIM Komuccnn EC, B 'epMaHuy Kax b1l T OT MEAUIITHCKAX
omur0OK YMHUPAIOT OKOJIO 25 ThIC. HEMIIEB. Exxeroqno B crpane
ormeyaroT 10 100 TeIC. ciryyaeB OMMOOK AMATHOCTHKH, HETIpa-
BIJILHOTO Ha3HAYCHHS JICKAPCTB M APYTHX A€(EKTOB OKA3aHHS
MEJUIIMHCKOW moMoImy. Yncimo OGONBHBIX, MOCTPAABIINX OT
MEIUIMHCKUX ommnbOoK, B Kanazne cocrasuser 30%, B ABcTpa-
i - 27%, B HoBoii 3emannnu - 25%, B ['epmanum - 23%, B Be-
nmukoOputanud - 22%. TeMm He MeHee, HEKOTOPhIE CTPAHBI, TAKUE
kak ['penus, Kanama, [lopryramus, Ilseinapus, CaymoBckas
ApaBus COOOIIAIOT O CHIDKEHUN YHCIa MEANIIMHCKAX OIMIMOOK.
Mmeromuecs gaHHBIE CBUAETENBCTBYIOT O TOM, UTO €KETOHO
orT 3 10 16% rocnuTamM3UpOBAHHBIX MAIHEHTOB CTPAJAIOT OT
MEJUIIHHCKON ONMOKH, yKa3bIBast HA 3HAYUTEIbHOE OpeMst mpH-
YUHEHUS Bpela nanueHTtam [15].

Crnenyer otMeTuTh, uTo BO3, MHCTUTYT yCcOBepIIEHCTBOBA-
Hus 3apaBooxpanenus (IHI), EBponeiickoe areHTCTBO 1O Je-
KapCTBEHHBIM CpeficTBaM M HarmoHalbHEIH HHCTUTYT 37paBo-
oxpanenus (NIH) paspaboranu crpaBOYHBIE PyKOBOICTBA IS
CHCTEM OTYETHOCTH O CIydasXx TOCTINTAIM3AINH, MPU3BAHHEIC
COACHCTBOBATh MOHMMAHHIO (AKTOPOB, MOBJIEKIIMX HeOIaro-
HPUATHBIE COOBITHA. YUNTHIBast HEOOXOAUMOCTh H3yUdEHHS pac-
MPOCTPAaHEHHOCTH MEUITMHCKUX OMIMOOK, MHOTHE HAIIHOHAIb-
HBIE CHCTEMBI ¥ CHCTEMBI OTYETHOCTH O METUINHCKUX OIMINOKaX
Ha ypoBHE OOJBHUI, Takue kak HannoHambpHas cucTeMa oT4eT-
HOCTH ¥ OOy4YEHUS IO YHPABICHHIO MEANIIMHCKUMH OIMINOKAMHU
B AHIIMK U Yanbce, YCOBEpPIICHCTBOBAHHAS CHCTEMA YIIPaB-
JICHWsI MEIUIUHCKUMHU ommOkaMu B ABctpanuu (AIMS) [19],
YCOBEPIIEHCTBOBAHHAS CHCTEMA OTYETHOCTH O MEIMIIMHCKHX
ommbkax B ['onkonre (AIRS) [20] u mpoekT mo cbopy menn-
IIMHCKOH MH(MOPMALUH O CITydasx, ONU3KUX K HEKENIATeIbHBIM,
B Slmonnu [21], mocTaTo4HO JaBHO UCTIONB3YeTCs It cOopa co-
OOIICHUI 0 MEAMHCKUX OIIMOKax [22].

B MeanumuHCKHX OpraHM3alsIX IS OIEHKH MEIUITMHCKHX
OIIMOOK MCIIONB3YEeTCs CTAHAAPTHBIN METOJT aHATH3a OCHOBHBIX
npuarH (RCA) [40]. C menpio obecriedeHns: CHCTEMaTHIeCcKo-
TO aHaJM3a YEIOBEUYECKHX (haKTOPOB B aBHAIMOHHBIX IPOHC-
HIeCTBUSAX B BOeHHOW aBuammu, Shappell and Wiegmann pa3-
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paboranu u yrBepawin CuCTeMy aHaiu3a M KiacCU(pUKaLUH
yesoBeueckoro dakropa (HFACS) [39]. Meromonorust HFACS
anpoOHpoBaHa B HECKOJIBKHUX OTpaciax [28], BKiIroyast MEIULU-
Hy [6,7].

Mogenb NPUYHHHO-CIICACTBEHHBIX CBs3ell «2-4» (25 Model)
TaKXKe MPECTaBIAET COO0M 11IeN0YKy KOTHUTHBHOT'O TIOBEJICHHUS,
npemnoxennyto Heinrich [11], Bird u Reason [29] na ocnose
NPUYUHHO-CJICACTBECHHBIX csmeﬁ H TCOpI/Iﬁ OpraHu3aliuoOHHOTO
HOBEJCHHUS. DTa MOJEJb JAEMOHCTPUPYET KaK OpraHW3alioH-
HbIC, TaK ¥ OTJEJbHbIC (haKTOPBI, KOTOPBIE CIIOCOOCTBYIOT BO3-
HUKHOBEHHIO HECUYACTHBIX CIy4yaeB B MeAULIUHE [9].

W3yyeHue pasmuyHBIX BeO-CHCTEM OTYETHOCTH, pa3pabo-
TAaHHBIX II0 BCeMy Ml/lpy, ITOKa3bIBACT, 4YTO CyU.leCTBy}OT CIie-
IIMAJIBHBIC CHUCTEMbI OTUYECTHOCTHU, TAKHEC KaK aHOHHWMHBIC Be6-
CTaHJapTU3UPOBaHHbIE METO/bl MOHUTOpHUHTa [10] 1 cucTeMbI
coobueHuit 00 omubKkax jiekapcTB [3], 2JEKTpOHHAsT cHCTEMa
OTYETOB O OE30MaCHOCTH, KOTOpas pazpadoraHa s Je4eOHbIX
yupexaeHuit [18].

Koncanrunrosas ¢dupma Healthcare Performance
Improvement paszpaboTaina kiaccupuKannio coobITHil Oe30mac-
HOCTH, KOTOpas B HACTOALICC BPEMS UCIIOJIB3YETCA B HEKOTOPBIX
6omnpuumax CIHA [1] u ux METOIBI MOKHO HCIIOJIB30BATh IS
oOHapyXeHHsI U TPEIOTBPAICHNS HeOIarompUsITHBIX COOBITHI
[4,27,33]. Knaccudukanus 0OCHOBaHa Ha CTCIICHHU BPE/a, BbI3-
BAHHOTO OTKJIOHGHHEM OT OXKHIaeMoil A(P(EeKTHBHOCTH WM
YPOBHS OKa3aHHs MeIUIMHCKOM nomoru [1].

VigiBase WHO - 3710 camas kpynHas 6a3a gaHHBIX 0 0e3-
OIACHOCTH JIKAPCTBEHHBIX CPEJICTB B MUPE, B KOTOPOI XPaHsIT-
cst 6osee 20 MHJUTMOHOB COOOILCHUH O MOOOYHBIX JCHCTBHSIX
JIEKapCTBEHHBIX CpecTB, HaunHas ¢ 1968 roxa. VigiBase WHO
noxnepxxusaercs Llentpom BO3 no mexayHapoaHoit mporpam-
ME MOHUTOPHHIA TTOOOYHBIX ICHCTBUI JICKAPCTBEHHBIX CPEIICTB
B Vimcase (IlIBeuust). [lononuurensHo oTMedeHo, uto VigiBase
MOCTOSIHHO OOHOBJISIETCS OCTYAIOIIMMU oTueTamu [38].

HUccnenoBanue «IobansHoe Opemst GonesHel, TpaBM U daxk-
TopoB pucka» (GBD) 2017 r. siBisieTcsi MHOTOHAIMOHATBHBIM
IPOEKTOM, LEJIbI0 KOTOPOTO SIBISETCS MPEIOCTaBICHUE PEry-
JIAPHBIX W IOCJICAOBATC/IbHBIX OLICHOK IIOTECPH 310POBbA IIPHU
BCceX 3a00JIeBaHUsIX U TPaBMax Bo BceM Mupe [31].

Paspaborana KOHIIETITyaJbHasi KapTa HETaTUBHBIX IOCIE-
CTBI/II‘/’I YPE3MEPHOI'0 HUCIIOJIB30BaHUA MEIULMHCKUX TECTOB U
METOJIOB JICUCHHMS, OCHOBAaHHAsI Ha (DAKTUUSCKHUX JAHHBIX, KO-
TOpast onpezenuia 6 obnacTeit: pu3nUIecKoe, ICUXOJIOTHYECKOe,
conuaibHoe, (PUHAHCOBOEC, OpEeMsI JICUCHHS U HEYIOBJICTBOPCH-
HOCTb OKa3aHHOW MEIMLIMHCKON nmoMoisio [19].

Crnenyet oTMeTuTh, uyTo anaemust COVID-19, B nepsyto oue-
penpb, naryOHO MOBIHSIA HAa TICHUXOJOTMYECKoe U (H3MIECKOe
310POBbE MEIULIMHCKUX pa6OTHI/IKOB, KOTOPbIE HAXOQUJIUCH B
yCJ'IOBI/IﬂX IMOBBIIICHHBIX TICUXOOMOLIMOHAJIBHBIX HAarpys3okK B
JlaHHBIN niepuo] BpeMeHu. Kpome Toro, emie /10 naHaeMuu 4uc-
JIO MEMLMHCKUX PAOOTHUKOB, CTPAJAIONIUNX OT SMOLIMOHAIIb-
HOI'0 BbII'OpaHus 6])1.]'10 TPEBOXXHO BBICOKUM — 10 HEKOTOPBIM
uccien0BaHusAM oT 45 10 55%. HanmonanbsHas akageMus Meiu-
IIMHCKHUX Hayl( 3al'lyCTI/IJ'la nporpaMMy COBMECTHOTI'O IleﬁCTBHﬂ
10 BOIIPOCaM OXpPaHbI 3710pOBbsi MEAPAOOTHUKOB U IpeJyiaraet
psii ACHCTBEHHBIX PECYpCOB IS IMOAICPIKKH COOTBETCTBYIO-
HIMX MPOrPaMM BO BCEX CEKTOpax 3paBooxpaHeHus [36].

Toutn 26 MHUTMOHOB MEMIMHCKHX OIIMOOK IPOU30LLIO B
CTpaHax ¢ HU3KMM M CPEIHHMM ypoBHeM Joxoxa. VccienoBanus
nokasbiBaioT, 4to B 2013 roxy pacnpocTpaHeHHOCTh OIIMOOK Jie-
KapcTB B cTpaHax bmxaero Bocroka cocrasuna ot 7 1o 90% [2].

Hexoropsie crpanst 6biBuiero Coserckoro Coro3a, Takue Kak
Poccuiickas ®@enepanus u PecriyOnnka Kazaxcran He IpOBOIST
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ouIMaTBHON CTaTHCTUKU BBHUIY OTCYTCTBHS 3aKOHOIATEIIb-
HOTO 3aKpEIUICHUS] TAKMX TOHSATHH, KaK «MEIUIMHCKAsl OIINO-
Ka», «1e(eKT OT OKa3aHHs MEIAMIMHCKOW MOMOIIN», «XajaT-
HOCTb IIPU OKa3aHUU MeAULUHCKON momoun» [41,42]. Ctpansl,
KOTOpbI€ BHEIPWIM HMHCTPYMEHTBI A M3MEPEHHs KauecTBa
3PaBOOXPAHEHUS BO BCEX O00JACTIX MEIULUHBI, HAOIIONAIOT
YMEHBIIICHHE KOJIMUeCTBa MEANIIMHCKUX OIIHO0K. B panee ormy-
OJIMKOBAHHBIX PaboTaxX yupeKACHHs, IPAKTUKYIOLIHE cOo00IIe-
HUSI 0 MEITUIIMHCKUX OmMOKax, co3aansl B ABctpanuu u CIIA
B 2000 rony, B CoenunennoM Koponesctse B 2003 rogy u Bo
®panuun B 2006 roxy [17].

B Pecniyonuke Kazaxcran obecriedeHre 0e301acHOCTH ali-
CHTOB SIBJISICTCSI OCHOBHOH ITPOOJIEMOH B MpoIiecce BHEAPECHHS
COBPEMEHHBIX OMOMEIUIMHCKHX M HHIYCTPUAJIBHBIX TEXHO-
JIOTUH, TEM CaMbIM, B paMKaX OKa3aHWs Ka4YeCTBCHHOW Melu-
LIUHCKOM ToMoLM TpedyeT CUCTEMHOro mnoxaxona. Pemienue
3aTPyHEHO, B MIEPBYIO OYEpPe/lb, OTCYTCTBUEM OOILEIIPUHSITBIX
PYKOBOZSIIMX MPUHIIUIOB I KIACCU(PHUKAIUK U COOOMICHNUS
0 MEIMIMHCKUX OMIMOKaxX M NMPUYMH MX BO3HMKHOBeHus. He-
JOCTATOYHO M3Y4YCHBI KIIOYEBbIC (haKTOPBI, BIUSIONINE Ha Oe3-
ONACHOCTh MalMeHTOB. OTCYTCTBYIOT METOIUKU M3MEPEHUS U
MOHHUTOPHUHIA YPOBHs 0€30I1aCHOCTH MAIIUEHTOB, YTO YaCTO Jie-
JaeT cyaeOHbIe pelieHns: HeoObeKTHBHBIMH [40].

JlexapcTBenHble B3aumozelcTeus (JIB) siBistoTcs 3HaUnMOMN
U 10 CeH JIeHb HEJOCTATOYHO MPU3HABAEMON MPUUUHON MEIH-
LIUHCKUX OMINOOK U U3ACPIKEK IS CUCTEMBI 3[]paBOOXPaHEHUS
Kazaxcrana. M3ydeHa pacnpocTpaHeHHOCTb U cTpyKTypa JIB B
6ospHHMLAxX 3ananHoro Kazaxcrana. [IpoBeneH perpocneKkTus-
HbI aHanu3 QapmakoTepanuy Ha CHCTEMaTHYeCKOH BBIOOpKE
06beMoM 730 MAKMEHTOB C CEPACYHO-COCYAUCTHIMU 3a00JIeBa-
HUSIMH, TIPOJICYCHHBIX B OOJBHUIIAX TOPOIOB AKTOOEC, YpalbCK,
Artsipay B 2014 rony. IloTeniuanbsHo onacHsle U 3Haunmble JIB
omnpenesuick B 0ase nanubix Drug Interaction Checker (FDA).
BrraBieHa BeIcOKas paciipoCTpaHEHHOCTh OTEHLMAIBHO OIac-
HbIx JIB — 53,8% (95% AN 50,9-58,3) u 3naunmsbix JIB — 88,1%
(95% AN 85,5-90,3). Ycranosieno, uto 53,8% manueHToB 10-
Jydanu XoTsi Obl OJIHY IMOTEHIHAJIbHO ONACHYI0 KOMOMHALHMIO.
BrisiBneno Bnusinue Bo3pacta crapuie 65 ner (OIL 1,8, 95% A1
1,4-2,5) Ha HanM4Me NOTEHLHMAJIbHO ONACHBIX JIEKAPCTBEHHBIX
B3anMozeiictBuil. [ToOounble dEeKTh JIeKapCTBEHHBIX Mpe-
[1apaToB JMAarHOCTUPOBaHbl y 4,1% NalMeHTOB, OHU yallle Ha-
OJrofamych B rpyIie NalUeHTOB ¢ OOJIBIINM KOJHYECTBOM Ha-
3Ha4YeHHbIX JiekapcT (p=0,001) [47].

Hapsny c¢ Bysamu — maptHepamu BenukoOpuranuu, Ykpa-
unbl, Brernama, [lIBeunn, I'penun, Yexun u Kazaxcrana AO
«MenunuHckuil yHusepeurer Actanay, HAO «Menununckuii
yausepcuteT Kaparanas» ¢ 2015 roma yyacTBYIOT B MEXIY-
HapoIHOM TrpaHTOBOM Ipoekre «OOydeHne Bo u30ekKaHHE
memunuHckux ommbok — TAME» B pamkax Espometickoit
nporpammbl Erasmus+. Llenbio npoekra sBisieTcss BHEAPEHHUE
MHHOBALIMOHHOIO MeToja 00y4eHHs AJIs IPEAOTBpALCHUS Me-
JULAHCKHUX OIINOO0K [44].

Bnepseie ¢ siuBapst 2012 rona Ha Bceil Teppuropun Ka-
3aXCTaHa BHEAPEHbl aBTOMATHU3UPOBAHHBIC NPOTPaAMMBbI I10
IIPOBEJCHUIO DJKCIEPTHOW OLICHKM KauecTBa CTalMOHAp-
HOM IOMOIIM Ha OCHOBE IOpTajbHOro pemeHus «Cucrema
yIpaBleHUs KauyecTBOM MeauuuHckux ycayr» (CYKMYVY) u
«DNEeKTPOHHBIH peructp cranuonapHoro 6oiasuoro» (APCBH).
B cooTBeTcTBUY C HOPMATUBHBIMY JOKyMEHTaMH MUHHUCTEP-
cTBa 3apaBooxpanenus Pecnybnuku Kaszaxcran omnpenesnena
¢GysKus PecnyOnuKaHCKOTO IICHTPa Pa3BUTHUS 31paBOOXpa-
HeHus (PLIP3) exxenneBHo mpoBoauTh oueHky 10% mpoie-
YeHHBIX CJIy4aeB, MOJUICKALIMX OIUIaTe C aBTOMAaTH4YEeCKO
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BBIOOPKOI LIENIEBBIX TPYII U CIy4YaeB, MOJIEKALINX KOHTPO-
JII0 KayecTBa: CJy4yaeB OCJIOXKHEHHUH, B TOM 4YHCIE HOCIe-
OICPALMOHHBIX, C HCXOAaMH 3a00JIeBaHMS «YyXYALICHHUEY,
«6e3 mepeMeH» U PacXoXkJIeHHs KINHUYECKOro U Mopdoio-
IUYECKOTO AUArHo3oB» [45].

Heobxomumo ormeruth, 4yrto KazaxcraH ofHa M3 IEpBBIX
crpad Ha teppuropun CHI' u Bocrounoii EBpomnsl, nomy4us-
masi akKpeAuTauuio 1o sceM nporpamMmam [SQua. Crangaprsl
HAllMOHAIBHON aKKPEAUTALMU TSI MEAUIMHCKUX OpraHU3aLui
HaIpaBJIeHbl Ha MOBBIIICHHE 0E30MACHOCTH MALEHTa C LEJbI0
CHHU3UThH PUCK U YUCIIO MEIUIMHCKUX OIIMOOK U MOBBICUTH Ka-
YeCTBO MEIUIMHCKOM momoru. K cokajeHnro, Ha CEroaHsIIi-
Hull geHb Tonbko 30% knuuuk Kazaxcrana BHEIPSIOT U cTapa-
I0TCS1 BBITIOJIHATH HALIMOHAJIbHBIE CTAaHapThI KauecTsa [49].

Hecmotpst Ha BhImIen3noxeHHoe, B Pecryonuke Kasaxcraw, cy-
IIECTBYET MHOTO HEpELICHHbIX 1pooieM. [IpuuuHel 3T0r0 Clio-
Hbl. Bo-niepBbIX, B Kazaxcrane oTCyTCTBYIOT Jie3arperupoBaHHbIe
JIaHHBIE O MEIULIMHCKHX OIIMOKax. Bo-BTOPBIX, B 3aKOHOIATEb-
crBe Pecnyonuku Kaszaxcran tawke, kak u B Poccuiickoii ®e-
JIepalii, OTCYTCTBYEeT YHU(DHIMPOBAHHAS KIaCCH(DUKALHS He-
OJIaroONpPUSITHBIX IOCIEACTBUIl MEAUIMHCKUX BMEIIATEIbCTB.
Hebnaronpustabie COOBITHSI, KOHEYHO, HE 00S3aTCIBHO CHT-
HAJIM3UPYIOT O HEKAaYEeCTBEHHOW IOMOLIY, HO U UX OTCYTCTBUE
He 00s3aTeNbHO YKas3bIBaeT Ha KauecTBeHHBIH yxon [14]. Tem
HE MEHee, B COBPEMEHHOM 3aKOHOJATE/ILCTBE BBHUIY OTCYT-
CTBHSI TEPMUHA «MCIUIIMHCKAS OMIMOKa» MPUHATO COOTHOCUTH
3HAUCHHUE SATPOTCHHBIX IMPECTYIUICHUH, NMPUBEIINX K CMEPTH
MALMEHTa, ¢ HEOPEKHOCTHIO U HEHAJUICKAIIUM HCIIOJIHEHUEM
MEMIMHCKUM PabOTHHKOM CBOMX IMPO(ECCHOHANBHBIX 00sI3aH-
Hoctel [34]. OTHocuTenbHAs HEXBaTKa JAaHHBIX O Oe30IacHO-
CTH MAILMEHTOB OTMEYEHA U B IpyTUX CTpaHax. B cBs3u ¢ aTum
IPO3ByYaIX NPU3bIBEL K 0OMEHY 3HAaHUAMH 110 CO3[AHUIO €1u-
HOI MEXTyHapOIHO# 6a3bl JaHHBIX [5].

Crenyer otmetuTh, uTo B Konekce Pecriyonuku Kazaxcran ot 7
utonst 2020 roga Ne 360-VI «O 310poBbe Hapona U cucTeMe 31pa-
BOOXPAHEHMSD BBEACHO MOHATHE “MeIMIIMHCKUI nHLMAeHT . Tep-
MHH “‘MEUIMHCKas OIIMOKA™ HCKIIIOUWIM U3 3aKOHOIATEIIbCTBA,
BMECTE TEM B Pa3IMYHOMN JIUTEPATYpE OHO BCTpedaeTcsi. MeuimH-
CKUI MHIMCHT - CJIy4ail HeONIarompusTHOrO UCXO/a B PE3yJIbTaTe
OKa3aHUsI MEATIOMOLIH, B CIIyyae OTCYTCTBUSI HEOPEKHOIO, Xajar-
HOTO OTHOILIECHHSI K CBOUM HPO(ECCHOHAIBHBIM O0SI3aHHOCTSIM,
T.€. 32 UCKIIOYECHHEM CIIy4aeB, IIPEIyCMOTPEHHBIX aIMUHHUCTpa-
THUBHBIM U YTOJIOBHBIM 3aKOHOIATEILCTBOM [48].

CrpaxoBaHue mpodeccHoHaIbHOW OTBETCTBEHHOCTH ME/IH-
IIMHCKUX paOOTHUKOB cyuiecTByeT B Mupe 6onee 30 ser [37].
Crenyer OTMETUTbh, YTO B HACTOsIIIEE BPEMsl B 0OLIEMHUPOBOA
IIPAaKTHKE B CiIy4yae NPUUYMHEHUS Bpella MallkueHTy, pa3Hble ro-
Cy/lapcTBa yCTAHABJIMBAIOT pa3Hble TPEOOBAHUS OTHOCHTEIb-
HO OOS3aHHOCTH MEIUIIMHCKOIO paOOTHUKA HMMEThb IIOJHUC
CTpaxoBaHMsl OTBETCTBEHHOCTH. BO MHOrux crpaHax Mupa
JeficTByeT 00s3aTebHOe MM 10 KpailHe# Mepe BMEHEHHOE
CTpPaxoBaHHE OTBETCTBEHHOCTH MEIUIMHCKHUX DPaOOTHHKOB.
Ecnu y HUX OTCYTCTBYET IOTOBOP CTPaxOBaHUS, TO OHH HE
UMEIOT IIpaBa 3aHUMAaThCS MEIULIUHCKON 1eATEIbHOCTHIO UIIH
e paboToaaresib He BO3bMET ITOr0 MEAMLUHCKOTO pabOTHH-
ka B mTar. Takas cucrema BBeneHa B I'epmanum, Typrum,
SAnonuu, nocrenenno Beoaurcs B Kurae. Hanporus, B CLLA
00s3aTeIbHOE CTPAXOBAHHE OTBETCTBEHHOCTH HE BBEIEHO
Ha QeaepasbHOM YpOBHE, OJHAKO TPeOOBaHHE CTPAaXOBaHMS
IPONUCAHO B 3aKOHOJATEJIbHBIX AKTaX OTAEJBbHBIX IITATOB.
JIOTIOJIHUTEIPHO OTMEUEHO, YTO YCJIOBUS CTPaXOBaHHs, Kak
U CaMO 3aKOHOJATEJIbCTBO, MOXKET 3HAYUTENIbHO OTJIMYAaThCs
B pa3HbIX peruonax [30].
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B Hacrosimee Bpems B PecnyOnuke Kazaxcran ¢ 1 auBaps
2020 roxa HayaTo MOJIHOMACIITAOHOE BHEAPEHHE CUCTEMBI
00513aTEIBHOTO  COLMAIIBHOTO MEIUIMHCKOTO CTPaxoBaHHs
(OCMC) no Bceii crpane. Ilpunita M akTyaausupoBaHa
OoJpIas 4acTh IMMOA3aKOHHBIX HOPMATUBHBLIX IIPABOBBLIX aK-
TOB I1I0 OKa3aHUIO Mele/II_IPIHCKOf/i IIOMOIIM Ha BCEX YPOBHAX
(l'lepBPI'-{Haﬂ MEIUKO-CaHUTapHas, KOHCYJIbTaTUBHO-IMWAIrHO-
CTUYECKas, CTallMOHApHas, CTalllOHapo3aMellarolas Io0-
MOIllb U MEIUIMHCKAs peaduiuTaius), HeOOXOIUMBIX IS
BHeapeHus cucreMbl OCMC u HOBOI MOzeIn rapaHTHPOBaH-
HOro odbeMa GecruiaTHo# MenuiuHckol nmomorn ('OBMIT)
[46]. CnenyeT OTMETHTD, YTO BHEPEHHAs CTpaxoBasi MOAEIb
B HCFICTBHTGHBHOCTI/I SIBJIACTCA JIMIIb PasHOBUJIHOCTBIO MO-
nenu beepuka [8], ocHOBaHHON Ha OIOKETHBIX OTYHUCIIE-
HUSX TaK KaK OTCYTCTBYIOT JOIOBOPA U CTPAXOBBIEC MOJUCHI;
3a 12 MIIJTMOHOB CBOMX I'PaXAaH MJIATUT FOCYAapCTBO.

Hecmortpst Ha 3TO0, cTpaxoBaHue MpodeccHOoHaNBLHON OTBET-
CTBCHHOCTH CPEIM MEIUIIMHCKUX PAOOTHHUKOB Ha MOCTCOBET-
CKOM IIPOCTPAHCTBE PA3BUTO HEAOCTATOYHO U SABJISETCS OJHOM
U3 HamboJjee aKTyalbHBIX MPOOJEM 3apaBooxpaHeHHs. Mac-
1ITabHOE BHEJPEHUE CTpaxoBaHHs MPO(ECCHOHATIBHON OTBET-
CTBEHHOCTH MEMIMHCKHX PaOOTHHKOB KpaifHe 3aTpyJHEHO, B
NIEPBYIO OYEPEIb, BBUAY OTCYTCTBUS MPABOBOI0 PETYINPOBAHU
JIAHHOM JEeATEIBLHOCTH.

Hecmotpst Ha BhIensnoxkeHHoe, B Kaszaxcrane mnpusieub
MEJULMHCKOrO pabOTHHKA K OTBETCTBEHHOCTH MOXHO IIO Clle-
JIYIOIIMM OCHOBHBIM CTaThsiM: cTaThst 80 AJIMUHUCTPATUBHOTO
konekca Pecriyonuku Kazaxcran ot 5 urosnst 2014 roma Ne235-V
3PK «Hecobnonenue nopsiaka, CraHIapToB U HEKa4eCTBEHHOE
OKa3zaHUe MEIUIMHCKOM rnomorm» [24] u no cratbe 317 VYro-
soBHoro Konekca PecryOnuku Kasaxcran ot 3 utons 2014 rona
Ne226-V 3PK «Henansexariee BbIIOJIHEHHE POYECCHOHAb-
HBIX O0SI3aHHOCTEH MEIUIIMHCKUM WK (hapMalleBTUICCKUM pa-
GoTHUKOM» [25].

BeiBoabl. HecMoTps Ha Bce ycunus, ImpealpuHUMaeMble
OpraHu3alUsMU 3APAaBOOXPAHEHHUS, PACIPOCTPAHEHHOCTh
MEIUIUHCKUX OIMMOOK BCe emie BhicOKas. MHorue ¢akro-
pBl MPHUBOAAT K KOHQIIMKTAM MEXAY MEIMLIUHCKHUMH pa-
OOTHHUKAMHU M nmagueHTaMHu, BKJIFOYas BBICOKHWE pacxXxoAbl Ha
3/[paBOOXpaHeHNe, HEOOOCHOBAaHHOE HAa3HAYCHHE JIEKApCTB,
npodHUIAKTHYECKUE JIEKAPCTBA U HEHY)KHbIE 00CIICIOBAHMS.
CnaOble MHBECTHUIIMY B CUCTEMY 3/paBOOXPAHEHHMS, a TAKKE B
o0ydeHne 1 oruiaTa yciayr MeIUIHHCKUX PaOOTHHKOB MOTYT
IPUBECTH K MEAMLMHCKUM OMIMOKAaM, KOPPYILHUU U IIOXOH
KOMMYHHKAIUH MEXIy MCIUIUHCKAMU PabOTHHKAMHU U Ta-
IMUCHTaAMH. ITomumo YXALICHUS OTHOIIICHU I MEXAY ManuceH-
TaMHU U MCIUIMHCKUMH pa6OTHI/IKaMI/I, MEAUIHUHCKUE CITOPDI
H OI_I_II/I6KH IMPUBOAAT K 3HAYUTECIbHBIM 3KOHOMHWYECKUM I10-
TepsaMm. CyliecTByollas cUcTeMa ydyeTa M perucTpaluu Me-
IUOMHCKUX omunOok B KasaxcraHe, B OTIHYHE OT MHOTHX
Pa3BUTHIX CTpaH, HE MO3BOJIAET AOJDKHBIM 00pazom ompene-
JUTh CTPYKTYPY U PsiZi 0COOCHHOCTEH PacnpoCTpaHEHHOCTH
MEIUIIMHCKUX OLIHOOK U, CIe0BaTeIbHO, pa3paboTaTh aieK-
BAaTHBIC OPraHU3allMOHHBIC, YIIPABJICHYECKNUE U APYTUC MEPO-
npusitust [43]. Takum o6Gpa3om, AaHHBIE BONPOCH TPeOyIOT
ﬂaﬂbHeﬁLﬂeFO U3YUYCHUS U YTOUHCHMUS.
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SUMMARY

PREVALENCE AND MEDICAL ERROR MANAGE-
MENT (REVIEW)

"Tsigengagel O., *Glushkova N., 'Samarova U.,
’Begimbetova G.,'Khismetova Z.

NpJsc “Semey Medical University”, Semey, *Kazakhstan's
Medical University “Kazakhstan School of Public Health”,
Almaty, 3“S.D. Asfendiyarov Kazakh National Medical Univer-
sity”, Almaty, Kazakhstan

Medical errors are an inevitable part of the professional ac-
tivity of a medical worker: they were, are and will be, no mat-

© GMN

ter what technological advances are introduced into medicine.
For years, experts have recognized that there are medical errors
and that society will compromise. But the desire to reduce their
number is a real aim that requires serious efforts from both the
medical community and government agencies responsible for
the country’s health.

The aim of literature review was to analyze publications de-
voted to the study of the current state of methods of organizing
and managing medical errors in Kazakhstan and some foreign
countries.

Analyzed full-text publications in English and Russian lan-
guages, which were devoted to the study of the prevalence and
management of medical errors in Kazakhstan and abroad.

According to the literature, there is an active medical and
social policy aimed at organizing medical safety and improv-
ing the quality of life of patients, which is based on a set of
measures of a socio-economic, legal and medical-organiza-
tional nature. A legislative and regulatory framework has been
created and is being improved, including a number of laws,
decrees, orders, standards of ministries and departments.
Despite the above, the practice of managing and controlling
medical errors as one of the mechanisms of medical safety is
not well understood.

Thus, all these issues remain relevant in general for world
medical practice and initiate research in the interdisciplinary
field of medical sciences and jurisprudence.

Keywords: medical error, medical medical incident, legal
regulation.

PE3IOME

PACIIPOCTPAHEHHOCTDH U YIHPABJIEHUE MEJIU-
IHUHCKHUMHU OILLINBKAMM (OB30P)

Murenrarens O.I1., 2Tnymkosa H.E., !Camaposa VY.C.,
SBernmberona I A., 'Xucmerosa 3.A.

'HAO «Meouyunckuii ynusepcumem 2. Cemeir; *Kazaxcman-
ckuti meouyunckui ynueepcumem «BIIIO3y», Armamer,; SHAO
«Kaszaxckuii nayuonanbolii. MeOUYUHCKULL YHUSepCUmen UM.
C.JI. Acgpenousposar, Anmamel, Pecnybruxa Kazaxcman

MenunuHCKHe OIMUOKA - Hen30e)KHas 4yacTh MpodeccHo-
HAJIbHOM JEATEIBHOCTH MEIUIIMHCKOTO pabOTHHUKA: OHH OBLIH,
€CTh U 6y}1yT, KaKue 6])1 TEXHOJIOTMYCCKHUEC NOCTHXKCHUA HEC BHC-
JApAINCH B Me}lHl_Il/IHy. B TCUCHHUE MHOTUX JICT OKCIIEPTHI ITPpHU3HA-
10T, YTO MEIULMHCKHIE OIIUOKU CYILIECTBYIOT  OOLIECTBO UJIET
Ha komrpomucc. OfHAKO CTpEeMJICHHE K YMEHBIICHUIO MX KO-
JIMYECTBA - pealibHas Lelb, TpeOyrolasi Cephe3HbIX YCHINNA cO
CTOPOHBI KaK METUIIMHCKOTO COOOIIECTBa, TaK U rOCYAapCTBEH-
HBIX CTPYKTYP, OTBEUAIOIHX 32 3[PAaBOOXPAHEHHE CTPAHBbI.

[IpoaHanu3upoBaHbl MOJHOTEKCTOBBIC MyOIUKAIIMH HA aH-
DJIMICKOM U PYCCKOM $I3bIKaX, KOTOPBIC MOCBAIIECHB! U3yUEHHIO
PacIpoCTPaHEHHOCTH U YNPABICHUIO MEAULIUHCKUMH OIINOKa-
mu B Kazaxcrane u 3a py6exom.

Lenbio 1anHOTrO 0030pa JIUTEPaTYpPhI SIBUICS aHAIN3 ITyOIH-
KaLIPIi’I, IMOCBALICHHBIX BOIIPOCaM M3Y4YEHHA COBPEMEHHOI'O CO-
CTOAHHSA MCTOHOB OpraHu3alvu YIpaBJICHUSA MEIULUWUHCKUMU
OIIMOKAMH.

Ha ocHoBe aHanu3a W CHHTE3a HMCTOYHHKOB COBPEMEHHOM
U PETPOCHEKTUBHON Hay4HOU JIMTeparypbl (n=40) BBISBEIHO,
YTO IPOBOAUTCA aKTUBHas MEAUKO-COLMAJIbHAsA IMOJIMTHKA, Ha-
NpaBjeHHAs Ha OPraHU3alMI0 MEIUIIMHCKOW Oe30MacHOCTH U

159



YAYULICHUE Ka4yeCTBa JKU3HU IMALIMCHTOB, KOTOpass OCHOBaHa
Ha KOMIUIEKCE MEP COLUAIbHO-3KOHOMUYECKOTO, NTPaBOBOTO U
MEMKO-OpraHn3allnoHHOro Xapakrepa. Co3faHa U coBepIIEH-
CTBYETCs 3aKOHOZIaTeNIbHAs 1 HOPMaTHBHAs 6a3a, BKIIOYAroNias
PSAA 3aKOHOB, IOCTAHOBJICHUI, NMPHUKA30B, CTAHIAPTOB MUHHU-
CTEPCTB U BEAOMCTB. HeCMOTpﬂ Ha BBIIICU3JIOKECHHOEC, ITPAKTU-
Ka ynpasJICHUS U KOHTPOJIA 34 MEAUIITMHCKUMU OLL[I/I6K8.MI/I, KakK
OZIHOTO M3 MEXaHM3MOB MEIUIMHCKON 0e30M1acHOCTH, HEJ0CTa-
TOYHO U3yYCHA.

Takum 00pa3om, Bce BBILICHOCTABICHHBIC BOIPOCHI COXPAHSI-
I0T CBOIO aKTyaJIbHOCTb B LIEJIOM JUIsI MUPOBON MEIUIIMHCKOH
IIPAKTUKU U UHULUHUPYIOT UCCIICAOBAHUA B MEXAUCHUIINHAPD-
HOM I10JI€ MEAMLIMHCKUX HAYK U IOPUCIIPYACHLINH.
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COMPULSORY LICENSING IN CONTEXT OF THE COVID-19 PANDEMIC
AS ATOOL FOR ENSURING THE BALANCE
BETWEEN RIGHTS-HOLDERS’ AND SOCIETY’S INTERESTS

Chepys O.

Uzhhorod National University, Ukraine

One of inalienable and immutable rights of each person is the
right to health care. Everyone’s right to medical care, which is
necessary in order to maintain the well-being of a person and
his/her family, is enshrined in Article 25 of the United Nations
Universal Declaration of Human Rights [5].

It should be emphasized that Article 12 of the International
Covenant on Economic, Social and Cultural Rights, adopted by
the UN General Assembly on December 16, 1966, states that
the countries being parties to the covenant, recognize everyone’s
right to the enjoyment of the highest attainable standard of phys-
ical and mental health [8].

The outbreak of the Covid-19 pandemic has led to a number
of challenges that have to be rapidly addressed. One of such

160

tasks is to prevent the situation when society’s need for medi-
cines remains unmet due to patent restrictions. Indeed, it is well
known that patent rights are one of the most important factors
determining high prices of medicines. Therefore, solving the is-
sue of ensuring society’s interests in terms of access to medi-
cines in Ukraine as well as around the world, is urgent. Since
access to medicines is in many cases a prerequisite for the re-
alization of the right to health, respectively, the interests of the
owners of the medicines patents and patients’s interests must be
carefully balanced. This is especially important when it comes
to situations in which diseases threaten the security of the coun-
try in general, taking the lives of thousands of citizens [6]. How-
ever, in Ukraine we face an imbalance between manufacturers’



GEORGIAN MEDICAL NEWS
No 11 (308) 2020

interests and the ones of patients, as well as the interests of the
state as a guarantee of implementing patients’ rights of access
to medicines. According to the results of the study conducted
by Proxima Research International LLC, the amount of medi-
cines purchased in Ukraine at patients’ own expense has reached
up to 88.2%. No European country covers such low costs for
buying medicines as Ukraine does [2]. The issue of compul-
sory licensing has been studied in the works of A. Abashidze,
N. Baadzhi, O. Kashyntseva, A. Latyntsev, O. Murzyn, O. Sa-
lytska, D. Sokolov and others. Interests and their correlation,
as well as problematic aspects of the concepts of balance and
proportionality at different times have been studied in the works
of I. Berestova, S. Bratus, V. Vaipan, I. Venediktova, O. Vinnyk,
O. Vlasova, V. Gribanov, Yu. Gambarov, V. Gorbunov, Yu. Yev-
tushko, A. Kubko, O. Malko, S. Mikhailov, O. Osipov, M. Per-
shin, S. Pohrebniak, I. Pokrovskyi, A. Piankova, V. Subochev,
Yu. Tykhomyrov, O. Kharytonova, Ye. Kharytonov, V. Chirkin,
H. Shershenevich, L. Yavich et al.

This paper aims to comprehensively study the mechanism of
compulsory licensing of medicines in the context of the CO-
VID-19 pandemic, in particular: to analyze the possibility of
balancing the interests of rights-holders and society’s ones, as
well as to assess the effectiveness of compulsory licensing as
a tool for combating the abuse of patent rights (patent misuse).

The methodological basis of the conducted research in-
cludes the general methods of scientific inquiry as well as the
ones related to those which are employed in legal science: the
methods of analysis and synthesis, comparative law, formal
logic method, etcetera.

The institution of compulsory licensing is the legal mecha-
nism that allows balancing rights-holders’ interests and patients’
ones. The term «a compulsory license» at the international level
was first enshrined in the text of the Paris Convention for the
Protection of Industrial Property adopted in 1883 [10], although
compulsory licensing had been used in various regions of the
world much earlier. For example, in Great Britain — in 1623, in
the United States — in 1790, in Germany (Saxony) —in 1853 [1].
Currently the World Trade Organization (hereinafter referred to
as the WTO) plays a key role in creating the unified mechanisms
for protecting intellectual property rights. One of the main docu-
ments of the WTO in this area is the TRIPS Agreement as well
as the Doha Declaration on the TRIPS Agreement and Public
Health; the text of the Declaration particularly refers directly
to «compulsory licenses». Interestingly, paragraph 1 of Article
8 of the TRIPS Agreement states that when the member coun-
tries involved in the agreement develop or amend their laws and
regulations, they may take measures necessary to protect public
health... provided that such measures are consistent with the
provisions of this agreement [16]. It is worth noting that such
TRIPS flexible mechanisms (TRIPS Flexibilities) are consistent
with the World Health Organization’s Global Strategy on Pub-
lic Health, Innovation and Intellectual Property. This strat-
egy envisages the development of innovations and research
aimed at combating diseases which affect economic and so-
cial development of low- and middle-income countries [22].
Generally, all measures stipulated in the TRIPS Agreement
can be divided into two main categories: 1) measures aimed
at preventing abuses (they are preventive in nature); 2) mea-
sures aimed at remedying an already committed abuse. Here
belongs, in particular, compulsory licensing (Article 31 of the
TRIPS Agreement). Compulsory licenses can be issued ac-
cording to a court order or the government’s order (the gov-
ernment use or government use order) [6].
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Modern manufacturers of pharmaceutical products seek to
bring competitive innovative products to the market by means
of using priority research results and their legal protection
through patenting [14]. Today the annual global expenditure
on the provision of medicines exceeds US $ 800 billion, and
by 2024 this figure will have reached US §$ 11.8 billion [21].
The medicines market in Ukraine is also developing dynami-
cally. Ukraine is one of the largest medicines manufacturers
in Eastern Europe [3].

Manufacturers view patent rights as key corporate assets.
And companies, certainly, are attempting to receive the exclu-
sive right to use their knowledge resources for commercial pur-
poses by converting them into intellectual property. Provided
medicines are protected by a patent, generics are not allowed
on the market. Nowadays the duration of patent-granted mo-
nopoly rights to original products in Ukraine is 20 years with
the possibility of extension to 5 years. The dark side of it is that
such rights are transformed into the tools of patent raiding and
unfair suppression of competitors. The American manufacturer
of Cepheid tests is a striking example of pandemic profiteering.
In March 2020 the corporation received the emergency license
from the Food and Drug Administration (an agency which is re-
sponsible for controlling and supervising food and drug safety
and quality). This license allows using the rapid test for detect-
ing a SARS-CoV-2 coronavirus infection which gives results in
45 minutes. This testing requires the already existing devices
that are commonly used to diagnose tuberculosis, HIV and other
diseases [4]. Thus, patent infringement is quite obvious here.
However, in some cases, compulsory licensing may serve as
an impetus for a patent holder to reconsider his position. For
example, AbbVie Inc., a pharmaceutical company, owning the
rights to lopinavir / ritonavir (Kaletra trademark), which is the
anti-HIV drug that is currently being tested, inter alia, in combi-
nation with other drugs, for treating Covid-19, has made a radi-
cal decision — relinquished the patent rights to this antiretroviral
drug worldwide [20]. However, this decision was made only
after Israel issued a compulsory license for this drug on March
19, 2020.

Despite the obvious benefits to society, compulsory licensing
is often referred to as piracy and raiding, leading to the situation
that there appear poor quality generics in the market and the
country’s investment attractiveness decreases. There arises the
question of how to protect a manufacturer’s interests under com-
pulsory licensing. To carry out this task Article 31 of the TRIPS
Agreement [16] establishes a number of conditions that must be
met when issuing compulsory licenses. Such conditions include
but are not limited to the following: the use shall not be exclu-
sive, shall not be transferred, shall be allowed primarily to meet
the needs of the internal market; before a compulsory license is
issued a person has to try to negotiate a voluntary license with
the patent holder; the scope and duration of the license must
be limited to the purposes for which it was granted; the right
holder shall have the right to challenge the validity of any deci-
sion on compulsory licensing; the right holder shall be paid ad-
equate remuneration taking into account the economic value of
the authorization. There are no criteria for determining sufficient
remuneration within the framework of the TRIPS Agreement.
Thus, in order to facilitate governments and courts in terms of
calculating the level of remuneration, the World Health Organi-
zation and the United Nations Development Program (UNDP)
have developed a special document: «Remuneration Guidelines
for Non-Voluntary Use of a Patent on Medical Technologies»
[23]. In Ukraine, provided the Cabinet of Ministers of Ukraine
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issues the permission, the level of remuneration is calculated
using the Tiered Royalty Method, envisaged in «Remuneration
Guidelines for Non-Voluntary Use of a Patent on Medical Tech-
nologies» in accordance with the special formula [11]:

(VOM x 0,04 x (VOM : VOMU) x (IU : T) = MRL,

where VOM stands for the value per item of the original medi-
cine on the market of the country of origin. The value of the
original medicine on the market of the country of origin can be
determined on the basis of the data obtained from the official
information sources; VOMU stands for the value per item of
the original medicine in Ukraine (the lowest of such prices is
the officially declared price or the one according to the most
recent auction of the Ministry of Health, or the average weighted
price); IU stands for the per capita income in Ukraine according
to the International Monetary Fund; I — the per capita income
in the country of origin of the original medicine according to
the International Monetary Fund; MRL stands for the maximum
remuneration level.

Hence, the key question here is whether the enforcement of
compulsory licensing can be considered a proportional mea-
sure in the context of the COVID-19 pandemic. The Syracusa
Principles adopted by the United Nations Economic and Social
Council in 1984 stipulate that if there is a conflict between hu-
man rights and public health needs, the government may vio-
late rights if its actions are necessary to achieve legitimate goals
provided that these actions are the least intrusive and non-dis-
criminatory in terms of application [9]. On March 16, 2020 a
group of the UN human rights experts made a statement that
«emergency declarations based on the outbreak of COVID-19
should not function as a cover for repressive actions under the
guise of health protection...» [17]. In light of this any restrictions
on human rights, including patent rights, should be exercised
exclusively in accordance with the law and be proportionate to
the potential threat.

Today more and more researchers are drawing attention to the
lack of absolute exclusivity in the development of innovations.
It is not a secret that most inventions in various fields of science
and technology are created on the basis of existing knowledge,
fundamental scientific research. This can be exemplified by
Sovaldi, a widely known medication for hepatitis C treatment. It
was not developed by Gilead Sciences Corporation, which owns
a patent on it. The corporation bought the rights to the product
from a small company founded by the inventor of the medica-
tion, who, as a university employee, conducted his research at
the state’s expense [13]. In world practice, attempts have been
made to overcome this injustice: in the year 1922 there was pre-
pared a bill on scientific property in France, which proposed the
introduction of the so-called “patent on the principle” giving the
author of an invention the right to part of the profit received from
its use [12]. However, this project was never implemented.

In the current context, right holders often manage to manip-
ulate the patent rights that belong to them by using umbrella
patents, Singer and pioneer patents, as well as the so-called “ev-
ergreen patent”. The essence of the last one of these lies in the
fact that the same medicine receives several patents for various
forms of its active substance. This patent strategy allows phar-
maceutical manufacturers to have the sole right to manufacture
and sell a medicine for many years, even after the expiration of
the real patent.

We believe that the mechanism of compulsory licensing is an
effective means of combating patent infringement because:

1) it is a legally established (legal) mechanism which includes
very specific conditions for implementation;

162

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

2) a compulsory license suspends the monopoly effect of
the patent and allows other persons to manufacture and supply
medicines;

3) the mechanism of compulsory licensing is an effective tool
that allows the state to respond to emergencies related to a public
health threat;

4) the restrictions of the patent holder’s exclusive rights in the
context of a pandemic is a necessary measure owing to which it
is possible to maintain a balance of interests of not only patent
holders and society, but also of developed countries and devel-
oping countries;

5) the possibility of applying compulsory licensing is an im-
portant factor in negotiating for lowering medicines prices with
pro-manufacturers, and the direct application of this mechanism
is an extreme measure;

6) the international practice of compulsory licensing is sup-
ported by such authoritative organizations as the World Health
Organization and the United Nations Development Programme.

The issue which still remains pressing in the context of the
spread of Covid-19 is the possibility of applying compulsory
licensing not only with respect to inventions and utility models,
but also with regard to industrial designs. Italy can be provided
as an interesting example here. In the midst of the Covid-19
epidemic, in the intensive care unit of the Brescia hospital in
northern Italy, the supplies of valves for mechanical ventilators
supporting the lives of coronavirus patients were running out.
After the manufacturer refused, the doctors and activists found
in Brescia a businessman and engineer Christian Fracassi who
agreed to print them on his 3D printer locally. He managed to
produce about 100 printed valves, and it was done for free [18].
The right holder threatened with a lawsuit. However, Article 41
of the Italian Industrial Property Code states that the right to
prohibit does not apply to acts committed for personal purposes
or for non-commercial purposes. And in this case we unequivo-
cally deal with non-commercial use [15].

Another urgent issue is the absence of the possibility of the
compulsory licensing of trade secrets (know-hows) which is
enshrined in law [7]. And in practice, quite frequently the true
value of the innovation consists in the know-hows that accom-
pany the patent, rather than in the patent itself. In this case com-
pulsory licensing may hardly help. Thus, in the context of the
pandemic we consider it appropriate to introduce compulsory
licenses not only with respect to patents on inventions and utility
models, but also on industrial samples and trade secrets that are
immediately related to diagnosing and treating Covid-19.

Conclusions. Thus, from our perspective, the mechanism of
compulsory licensing, provided it is consistent with the require-
ments of the TRIPS Agreement, has far more advantages than
disadvantages. Admittedly, in the context of the pandemic the
feasibility of its use should not be questioned at all. Due to the
fact that Ukraine has not yet utilized all the opportunities of
TRIPS Flexibilites, we suggest the following changes be intro-
duced in the current legislation, particularly:

1. To establish a specific period within which the patent owner
must provide a response on the matter of the consent / refusal to /
from licensing. Under exceptional conditions this period should
not exceed 10-15 days (under normal conditions it is also rea-
sonable to set a deadline for the response — 30 days).

2. If the Cabinet of Ministers of Ukraine grants permission
to use a patented invention (a utility model) relating to a me-
dicinal product, such a decision should be made under pandemic
conditions immediately (and it is wise here to employ Canada’s
example [19]).
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3. To expand the possibilities of compulsory licensing in the
context of the pandemic with respect to industrial samples and
trade secrets that are directly connected to diagnosing and treat-
ing COVID-19.
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SUMMARY

COMPULSORY LICENSING IN CONTEXT OF THE CO-
VID-19 PANDEMIC AS A TOOL FOR ENSURING THE
BALANCE BETWEEN RIGHTS-HOLDERS’ AND SOCI-
ETY’S INTERESTS

Chepys O.
Uzhhorod National University, Ukraine

The aim of the paper is to analyze the mechanism of com-
pulsory licensing of medicines in the context of the COVID-19
pandemic.

The methodological basis of the study encompasses the gen-
eral and special methods of scientific inquiry (formal logical
method, comparative law, structural-logical method, analysis
and synthesis methods). The ways and possibilities of balancing
the interests of rights-holders and society’s interests (in particu-
lar patients’ interests) have been studied. It is highlighted that
compulsory licensing must be employed exclusively in view of
the principle of proportionality, since any restrictions on human
rights, including patent rights, must comply with the legislation
in force and be proportionate to the potential threat. Comprehen-
sive attention is paid to the interests of right holders (in our case,
medicines manufacturers), their protection as well as the ways
they abuse their patent rights. It is underlined that access to med-
icines and treatment is a prerequisite for the realization of the
right to health and, consequently, is of social interest. However,
in Ukraine today we face a situation in which the percentage of
medicines purchased at patients’ own expense is 88.2%. Such
low medicines coverage on the part of the state is not charac-
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teristic of any European country. Compulsory licensing legisla-
tion, in particular, key international documents in this field, were
thoroughly studied. The features of compulsory licensing have
been formulated. The general trends regarding the use of this
mechanism in the contemporary world have been determined.
Based on the study, an evaluation of the effectiveness of compul-
sory licensing as a tool in the fight against abuse of patent rights
is provided. There have been produced suggestions regarding
amendments to the current legislation of Ukraine aiming to in-
crease the effectiveness of compulsory licensing of medicines
in general and under pandemic conditions in particular. First of
all, it is an expansion of the sphere of compulsory licensing with
respect to such intellectual property objects as industrial sam-
ples and trade secrets (know-hows). It is also suggested that the
procedure for issuing compulsory licenses be expedited by the
government’s decision under pandemic or epidemic conditions.

Keywords: compulsory licensing, interests, proportionality,
balance, rights abuse, pandemic.

PE3IOME

HNPUHYJIUTEJIBHOE JIMIEH3UPOBAHUE B YCJIO-
BUsIX TAHAEMUHN COVID-19 KAK MHCTPYMEHT
OBECIIEYEHUSI BAJIAHCA UHTEPECOB ITPABO-
OBJIAJIATEJIEN U OBIIIECTBA

Yenuc O.U.

Tocyoapcmeennoe svicuiee yuebHoe 3asedenue « Yaceopoockuil
HAyuoOHaNbHLII YHUSepcumemy, Yxpauna

Ienbro Mccaea0BaHUs SIBIJICS aHAN3 MEXaHH3Ma TPUHYIN-
TEJIbHOI'O JIMLICH3UPOBAHUS JICKAPCTBEHHBIX CPEACTB B YCIIOBU-
sx nangemun COVID-19.

MeTo10/10rH4ecKoil  OCHOBOM  MPOBEACHHOIO HCCIIe0Ba-
HUA ABIISIIOTCS OGIJ.[I/IC H CIIeUaJIbHBIC METOAbI Hay‘lHOFO I10-
3HaHUS - (HOPMAJILHO-JIOTHYECKHU, CPaBHUTEIBHO-IIPABOBOIA,
CTPYKTYpPHO-JIOTHYECKHUIl, METO/bI aHa/3a U cuHTe3a. ccie-
JIOBaHBI ITyTH U BO3MOXKHOCTH COOJTIOZICH s OajlaHCa HHTEPECOB
npaBooOaaaresnel u 001IecTBa, B YaCTHOCTH nanueHToB. [loa-
YEPKUBACTCs, YTO NPUMEHCHHUE l'lpl/lHleI/lTeJ'leOFO JIMOEH3UPO-
BAHUsI CJIEAYET OCYIIECTBISATh UCKIIOUMTEILHO CKBO3b NPU3MY
HPHUHIMIIA TIPONOPIHNOHATBHOCTH, MOCKOIBbKY JIIOObIE OrpaHu-
YCHHUSA MpaB YC€JIOBCKA, B T.Y. IIATCHTHBLIX IIpaB, JOJKHbBI OTBE-
4aTh JICHCTBYIOLIEMY 3aKOHOAATENIBCTBY M OBITH HPOMOPIHO-
HaJIbHBIMM IIOTCHIMAIBHOM yrpo3se.

BcecroponHee BHMMaHHE YIAEJICHO HMHTEpecaM IMpaBooo-
najzareneil (B HalleM Cilyyae IPOU3BOIUTENN JIEKAPCTBEHHBIX
CPEICTB), UX 3aIUTE, & TAKKE CII0CO0aM 3JI0yOTPeOICHHS MU
CBOMMMU IMaTCHTHBIMU IIPpaBaMu. HonqepKMBaeTca, 4YTO JOCTYIl K
JICKapCTBaM M JICUCHUIO SABJIACTCA HeO6XO}11/IMl>IM YCJIOBUEM JJIsA
peanu3aiuy mpasa Ha 3710pOBbE, CIEIOBATEIBHO MPEACTABISICT
oOecTBeHHbIH nHTEpec. OHako, B YKpauHe Ha CErOAHSIIHHMA
JICHb CJIOKHJIACh CUTYAIHs, IIPH KOTOPOi MPOIICHT JICKAPCTBCH-
HBIX CPEJICTB, MPUOOPETEHHBIX 32 CUET ITal[MEHTOB, COCTABIISIET
88,2%. Takoro HU3KOTO MOKPBITHS JIEKAPCTB CO CTOPOHBI I'OCY-
JlapCTBa HET HU B OAHOM FOCy}lapCTBe EBpOHbI.

IIpoBeneHO KOMITJIEKCHOE HCCICIOBAHHE 3aKOHOAATEIhCTBA
B C(bepe l'lpHHyjll/lTe.]'leOFO JIMOCH3UPOBAHKA, B 4YaCTHOCTH
KJTIOUEBBIX MEXKIYHAPOIHBIX JOKYMEHTOB B 9T0i cepe. Chop-
MyJ'll/IpoBaHbI IIPU3HAKHU l'lpPIHyjll/lTe.]'leOFO JIMOCH3UPOBAHNA.
OrnpenenieHbl 00IIKME TEHACHIMHA OTHOCUTENILHO TPUMEHEHHS
JIJAHHOI'0 ME€XaHu3Ma B COBPEMEHHOM MUPE. Ha OCHOBAaHHH IIPO-
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BEJICHHOTO HCCIICIOBAHMUS MPEIOCTaBIeHa OleHKa 3()(PEeKTHB-
HOCTU TIPUHYAUTCIBHOI'O JIMLICH3UPOBAHUS KaK MHCTPYMEH-
Ta B O0pbh0Oe co 3/10yrnoTpeOICHUEM MAaTeHTHBIMHU IIPaBaMHU.
CdhopmynnpoBaHbl NPEAIOKEHUSI OTHOCHTEIBHO BHECCHHS
U3MEHEHUH B JAeHCTBYylOIIEe 3aKOHOAATEIbCTBO YKPAUHBI
C LeNbl0 MOBBIIEHUS d()(OEKTUBHOCTH HPUHYAUTEIBHOTO
JIMLUCH3UPOBaHUA JIEKAPCTBEHHBIX CPCIACTB B LIEJIOM U B yC-
JOBUSX TaHAEMUHU, B YacTHOCTU. B mepBylo ouepenb, 3TO
paciupesue chepbl NPUHYIUTEIHHOTO JTUIICH3UPOBAHUS OT-
HOCHTEJIBHO TaKMX OOBEKTOB MHTEIJICKTYyaJIbHOW COOCTBEH-
HOCTH, KaK IPOMBIIUICHHbIE 00pa3ibl U KOMMEPYECKHE Taii-
HBbI (HOy-xay). IIpemiaraeTcs yckopeHue poueaypsl BbLAaYH
NMPUHYAUTEIIbHBIX .]'IHL(eH3Hﬁ 0 PCUICHUIO NPABUTECIIBCTBA B
YCIIOBUAX NAHACMHUHN HUJIU STTUAEMUNA.
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PERINATAL CARE INDICATORS IN ALMATY, KAZAKHSTAN FOR 2013-2017:
A CROSS-SECTIONAL STUDY

'Kalibekova G., Rakhypbekov T., 'Nurbakyt A., *Semenova Y., 'Glushkova N.

'Kazakhstan Medical University “Higher School of Public Health”; *Astana Medical University;
iSemey Medical University, the Republic of Kazakhstan

Maternity and child health is of public health significance
both for short-term perspectives of social development and for
future well-being of any world country. Child health is directly
dependent on mother health, her physical and moral readiness
for motherhood. Therefore, being an important component of
health care, childhood and motherhood protection is the major
task for state policy as it is of particular importance for shaping
the nation’s health. Reduction of maternal and child mortality
and morbidity is largely predetermined by adequate and timely
diagnosis, optimal choice of preventive measures and proper
management of pregnancy and childbirth complications. Over
the last decade, much attention has been paid to optimizing the
work of obstetric facilities. Availability of quality obstetric care
guaranteed by the state is crucial for solving the problem of safe
motherhood [1].

Provision of medical care to women and children is the pri-
ority health policy in Kazakhstan. The reduction of maternity
and infant mortality observed in Kazakhstan over past decade
became possible due to implementation of systemic approach.
Certain measures are taken already at the level of primary
health care (PHC) to improve the reproductive health of fer-
tile women, to enable early identification of gynecological
disease, and to provide dispensary observation for optimal
disease management [2]. Health care facilities provide medi-
cal care for pregnant and non-pregnant women, women in
labor and parturient women of all age groups within the guar-
anteed range of free medical care (GRFMC). The drug supply
within GRFMC to the above described patient categories is
carried-out on the basis of drug formularies. Besides, inter-
national perinatal technologies have been broadly introduced
and diagnostic and treatment protocols are being constantly
updated to fit the international standards [3].

Active observation and follow-up are utilized in Kazakhstan
to monitor the health state of pregnant women. Monitoring dur-
ing the course of pregnancy lays in the basis of timely detection
of deviations from normality and is important for provision of
adequate therapy at out-hospital or in-hospital levels [4]. The
results of pregnancy monitoring and laboratory test data are
kept in patient files and are supplied to the maternity hospital
in shortened version at the time of women’s hospitalization. In-
formation related to the period of hospital stay, the course and
© GMN

outcomes of childbirth is also reflected in patient files, which
are sent back to the attending out-patient doctor at the time of
woman’s discharge. Over the entire observation period, each
pregnant woman undergoes to examination by a dentist, a thera-
pist, as well as by an endocrinologist and an ophthalmologist, if
indicated [5]. The Ministry of Health also envisaged a range of
measures to strengthen child health. These include provision of
early identification, timely treatment and rehabilitation to chil-
dren of all ages, including children with disabilities in order to
reduce their handicap [6].

Still, the data on epidemiological indicators of perinatal care
in Kazakhstan are rather limited. Clear and exhaustive analysis
of child and maternal health data coming from such megalopolis
as Almaty, could serve for better understanding of a progress
achieved by the national programs designed for strengthening of
health care system [7]. Thus, this study was aimed at assessment
of perinatal care indicators in Almaty, Kazakhstan Republic,
over the period from 2013 to 2017.

Material and methods. This study followed a cross-sectional
analytical design. The data on demographic characteristics of
study population were obtained from online platform designed
and maintained by the Republican Center for Health Develop-
ment (http://www.rcrz.kz/index.php/en/). Information on peri-
natal health was accessed through the analysis of official statisti-
cal data for a five-year period (from 2013 to 2017). This analysis
was carried-out on the basis of statistical reporting form No. 32,
approved by the Order of the Ministry of Health of the Republic
of Kazakhstan No. 128 (dated March 6, 2013). This is the of-
ficial form of statistical reporting in the Republic of Kazakhstan,
which is filled by all facilities providing perinatal care.

We relied on the standard statistical formulas to calculate epi-
demiological indicators (Table 1).

The qualitative data were presented as absolute values and
their percentage equivalents. All statistical tests were per-
formed in SPSS software, Version 17.0 (Chicago, IL, USA)
for Windows.

Results and discussion. On average, 42,893 pregnancies
are registered annually in Almaty, of which 97% end in child-
birth, and 3% end in abortion. Over 2013-2017 a trend to-
wards a gradual slight increase in the number of pregnancies
was observed (+ 1.9%).
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Table 1. Formulas for calculating epidemiological indicators

Abbreviation Formula
GFR General fertility rate = the number of births in a year/the number of women ages 15 to 49 as of the mid-
year*1000
CBR Crude birth rate = the number of births in 1 year/ the number of total population*1000
Ab rate Abortion rate = the number of abortions / the number of women ages 15 to 49 as of the midyear * 1000
AD ratio Abortion ratio = the number of legal induced terminations of pregnancy / the number of live births * 1000
Adolescent fertility rate = the number of live births born by females (15-19) in a year/the number of women
AFR .
ages 15 to 19 as of the midyear*1000
Maternal mortality rate = the number of maternal deaths in 12 months / the number of women ages 15 to 49
MM rate .
as of the midyear * 1000
. Maternal mortality ratio = the number of maternal deaths in 12 months / the number of live births in the same
MM ratio .
period * 1000
IR Incidence rate of extragenital pathology = the number of extragenital pathology / the number of pregnant
women * 1000

Table 2. General data on perinatal health in Almaty city within the period of 2013-2017

Variables 2013 2014 2015 2016 2017
gg;?l number of female population aged 15-49 468,300 502,200 514,300 528,000 | 539,200
;l:;):rll number of female population aged 15-19 45.900 48,600 49700 50,400 51,100
Total number of maternal deaths 8 2 2 4 9
Total number of births in 1 year 38,739 41,122 41,449 43,365 46,702
Total number of live births 38,505 40,886 41,215 43,066 46,424
Total number of abortions 945 880 1,101 1,408 1,225
Total number of live births in females aged 200 206 142 185 172
15-19 years
Total number of pregnancies 42,118 41,306 44,326 44,104 42,611
Total number of extragenital pathology 30,779 23,424 42,535 44,580 34,740
Total population 1,491,400 1,621,900 1,672,900 1,727,000 | 1,776,500

Table 3. Main characteristics of perinatal care in Almaty city (per 1,000 population) within the period of 2013-2017

General Crude . . Maternal Maternal | Incidence rate
ore . Abortion Abortion Adolescent . . .
Year fertility birth . - mortality mortality | of extragenital
rate ratio fertility rate .
rate rate rate ratio pathology
2013 82.723 25.975 2.018 24.542 4.357 0.0171 0.208 730.800
2014 81.884 25.354 1.752 21.523 4.239 0.0040 0.049 567.100
2015 80.593 24.777 2.141 26.714 2.857 0.0039 0.049 959.600
2016 82.131 25.110 2.667 32.694 3.671 0.0076 0.093 1,010.800
2017 86.614 26.289 2.272 26.387 3.366 0.0167 0.194 815.300

Input variables for the analysis of perinatal health indicators
are presented in Table 2. The total number of women of fertile age
has grown significantly over the past five years, from 468,300 in
2013 to 539,200 in 2017. A similar increase was observed in the
absolute number of adolescent girls (15-19 years old). Over the
past period, the total number of female population aged 15-19
years has increased from 45,900 in 2013 to 51,100 in 2017. The
maximum number of maternal deaths per year was observed in
2017 and amounted to 9 cases. Total number of births per year,
numbers of live births and the number abortions also showed the
upward trend within the period 2013-2017. Total number of live
births in females aged 15-19 years decreased from 200 in 2013
to 172 in 2017. Meanwhile the total number of pregnancies was
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rather stable and ranged from 42,118 in 2013 to 42,611 in 2017
with moderate growth that was observed in 2015, which equaled
44,326. Total number of extragenital pathology has increased
substantially and reached the peak in 2016 (44,580 cases) and in
2017 it experienced a drastic decline to 34,740 cases.

The general fertility rate within the period of study increased
significantly from 82,723 per 1,000 population in 2013 to 86,614
per 1,000 population in 2017. The crude birth rate over five years
remained stable and was within the range of 25,975-26,289 per
1,000 population. Similarly, the abortion rate was characterized
by a substantial stability and constituted 2.018-2.272 per 1,000
population. At the same time, the abortion ratio was growing
until 2016 and composed 26.387 per 1,000 population. The ado-
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Table 4. Ranking the extragenital pathologies in pregnant women of Almaty within the period of 2013-2017 (mean values)

Extragenital pathologies Rate (%) Rank

Anemia 35.2

Other extragenital diseases 17.0 1(68.4%)
Post-term pregnancy 16.2

Other obstetrical complications 8.2

Circulatory system diseases 5.1

Gestosis and pregnancy hypertension 4.5

(including preeclampsia and eclampsia) (1.1) 11 (29.3%)
Diseases of respiratory system 44

Diseases of endocrine system 3.7

Diseases of digestive system 34

Antepartum bleeding 1.0

(including premature placental abruption) 0.2)

Diseases of nervous system 0.7

Viral hepatitis 0.3 11 (2.3%)
Diabetes mellitus during pregnancy 0.1

Lung tuberculosis 0.1

Genitourinary diseases during pregnancy 0.1

Total 100.0

Table 5. Ranking the obstetric pathology in pregnant women of Almaty within the period of 2013-2017 (mean values)

Extragenital pathologies Rate (%) Rank

Caesarean section 54.4

- - - 1(72.8%)
Perineal rupture (including III grade) 18.4
Obstructed labor due to incorrect position or presentation of fetus 5.7
Other types of obstructed labor 53
Labor disorders and prolonged labor 4.5
Pathological conditions of umbilical cord 33

- - — 11 (26.9%)

Bleeding during childbirth 2.9
Postpartum hemorrhage 2.7
Vacuum extractor-assisted childbirth 14
Other postpartum infections 1.1
Breast infections 0.04
Venous complications in the postpartum period 0.03
Forceps dehvery. 0.2 111 (0.3%)
Postpartum sepsis 0.01
Hypogalactia 0.01
Obstetric embolism 0.01
Rupture and eversion of uterus 0
Total 100.0

lescent fertility rate has dropped significantly over the past pe-
riod from 4,357 per 1,000 teenage population in 2013 to 3,366
per 1,000 teenage population in 2017. The maternal mortality
rate did not exceed 0.02 per 1,000 population. Maternal mortal-
ity ratio was within the range of 0.208-0.194 per 1,000 popula-
tion. Incidence rate of extragenital pathology was very high and
peaked in 2016 (1,010.800 per 1,000 population), Table 3.

In the structure of extragenital pathology the leading posi-
tions were occupied by anemia (35.2%), other obstetric com-
plications (17%) and post-term pregnancy (16.2%), which all
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together accounted for two thirds (68.4%) of all pathologies (1*
rank), preceding or occurring during pregnancy and compli-
cating its course. The second rank belonged to other obstetric
complications (8.2%), diseases of circulatory system (5.1%),
gestoses and pregnancy hypertension, including preeclampsia
and eclampsia (4.5%), diseases of respiratory system (4.4%),
endocrine system (3.7%) and digestive system (3.4%), which all
together amounted 29.3% (Table 4).

Caesarean section (54.4%) and perineal rupture (18.4%)
occupied the leading positions in the structure of obstetric pa-
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thology and together they accounted for more than two thirds
(72.8%) of all complications of childbirth and postpartum pe-
riod (1* rank). The 2" rank belonged to obstructed labor due to
incorrect position or presentation of fetus (5.7%), other types
of obstructed labor (5.3%), labor disorders and prolonged la-
bor (4.5%), pathological conditions of umbilical cord (3.3%),
bleeding during childbirth (2.9%) and postpartum hemorrhage
(2.7%), a vacuum extractor-assisted childbirth (1.4%) and other
postpartum infections (1.1%), which together accounted for one
third of obstetric pathologies (29.9%), Table 5.

It should be noted that only 17.4% of women in labor were
recognized as healthy based on the labor results, and the dy-
namics of this indicator was extremely variable: 11.1% in 2013,
15.7% in 2014, 22.9% in 2015, 18.8% in 2016 and 17.4% in
2017. In other words, the two-fold range was recorded: from
11.1% in 2013 to 22.9% in 2015. On average, 3.8% of women
did not attend the women’s consultation during pregnancy and
this indicator was the highest in 2013 (13.5%) dropping abruptly
already the next year to 1.8% with subsequent decline to the
level of 1.7% in 2015 and to 1.5% in 2016. However, in 2017 it
slightly increased again to the level of 3.8%.

In general, 85.1% of all births were partner births and this
value ranged from the minimum of 76.9% seen in 2013 to the
maximum of 90.7% observed in 2015. Still, in 2017 this rate
decreased to 85.1%. As many as 75.1% of all births were ac-
companied by the active management of the 3™ stage of labor
and this indicator gradually increased from the minimum value
0f 61.4% in 2013 to the maximum value of 79.6% in 2017. The
mean frequency of lithotomy position during the 2" stage of la-
bor was 8.2%, B-Lynch suture imposition composed 0.5%, and
volume expansion before PVPA amputation was 0.2%.

Overall, 25 deaths were recorded during the period of 5 years
among pregnant women, women in labor and parturient wom-
en. Of these, 22.2% were women at 13-21 weeks of gestation,
7.4% were women at 22 or more weeks of gestation, 29.6%
were women in labor and 40.7% were women in postpartum/
post-abortion period (defined as the period of no more than 42
days after the event). The causes of maternal deaths in Almaty
over 2013-2017 were as follows: 32% were associated with
pregnancy, 48% were not related to pregnancy, 20% were due to
abortion and 0% were due to ectopic pregnancy.

Most often, maternity mortality was associated with hospi-
tals other than obstetric (56.3%), followed by maternity houses
(25.0%), gynecology facilities (12.5%) and home (6.3%). No
single patient from Almaty died in private clinics or other health
care facilities (0% each). Among the causes of maternity mortal-
ity the first place belonged to obstetric bleeding and obstetric
embolism (25.0% each) and the second position was held by
uterine rupture (12.5%). Still, the unspecified causes of mater-
nity mortality (coded as “other causes”) were the most predomi-
nant (37.5%). As for the causes of death that were not associ-
ated with pregnancy, labor or post-partum period, the first place
belonged to the diseases of circulatory system and other causes
(41.7% each), while the pathology of digestive system was less
common (16.7%).

In recent years a lot has been done in Kazakhstan to improve
social protection of mothers and children. A three-level integrat-
ed model for the development of medical care has been created
to improve the quality of obstetric and gynecological care. So,
at the 1** level of this model medical aid is provided to pregnant
women presenting with no complications, while at the 2" level
the care is provided to pregnant women with chronic disease or
to those who had complications during present or previous preg-
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nancies. The 3" level of care is established for pregnant women
with severe chronic disease or those who face serious threats to
their life and health and/or to the life and health of their child.
At the same time, each level of care is supplied with special
medical services, i.e. neonatal advisory and transport services
equipped with resuscitation vehicles and GPS monitors, medical
counseling provided by highly qualified medical professionals
via telemedicine devices or satellite communication systems
— THURAVA, SCYPE. Implementation of systemic measures
allowed reduction of maternal and infant mortality but much re-
mains to be done [8].

The common measures of fertility in a given population in-
clude: number of births, crude birth rate, general fertility rate,
age-specific fertility rates and total fertility rate. In this study we
estimated the general fertility rate, which deciphers the number
of births per year per 1,000 women aged 15 to 49 years [9]. The
general fertility rate for the period under study increased signifi-
cantly from 82.723 per 1,000 in 2013 to 86.614 per 1,000 popu-
lation in 2017, which indicates an increase in the demographic
potential observed over the recent years. At the same time, crude
birth rate has been stable over the study period (25.975-26.289
per 1,000 population) signifying a steady state of demographic
situation [10].

Despite the relative stability of abortion rate, abortion ratio
increased in 2016 to the level of 32.694 per 1,000 population.
Adolescent fertility rate has dropped significantly over 2013-
2017 from 4.357 per 1,000 teenage population in 2013 to 3.366
per 1,000 teenage population in 2017, which can be regarded as
a significant achievement in the development of perinatal health
care system in the Republic of Kazakhstan. Maternal mortality
rate did not exceed 0.02 per 1,000 population and maternal mor-
tality ratio remained within the range of 0.208-0.194 per 1,000
population. This fact also witnesses to the effective implementa-
tion of maternal and child health programs [11].

Unfavorably high levels of extragenital pathology, which
reached the value of 1,010.8 per 1,000 population in 2016, indi-
cate insufficient control over the general health state of pregnant
women. Alternatively, this might also indicate the insufficiency
of measures undertaken for pregnancy planning in women of
fertile age at the level of outpatient care [12].

Several other Kazakhstani studies could complement our find-
ings. Kushkariva and co-authors reported on maternal mortal-
ity rate in South Kazakhstan province, which is bordering with
Almaty. Maternal mortality rate ranged from 11.14 per 10,000
population in 2015 to 13.1 per 10,000 population in 2017. This
exceeded the levels observed in our study even with respect to
the difference in denominator used. Meanwhile, the national
rates of maternal mortality showed very similar values (12.5 per
10,000 population in 2015 and in 2017) to those seen in South
Kazakhstan [13]. It has to be noted that Almaty is a megalopo-
lis with many tertiary level health care facilities that serve as
referral centers for other regions of the country. This fact could
explain lower rates of maternity mortality observed in our study
since the city dwellers certainly have access to these health care
facilities. Nurgaliyeva and co-authors reported on the rates of
preeclampsia (4.98%) in the south of Kazakhstan, which covers
4 provinces: Almaty, Zhambyl, Kyzylorda and South Kazakh-
stan [14]. This rate exceeded that observed in our study (1.1%)
and again, it might be attributed to better access of Almaty popu-
lation to highly specialized medical health care.

Of course, this study has certain limitations as only one coun-
try region was included in the analysis. These results may not
be representative for small towns and rural areas with lower
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availability and access to quality health care. However, given
the small number of epidemiological studies on perinatal health
in the Republic of Kazakhstan, this project may be of interest as
a model for analyzing the basic indicators of perinatal care in a
modern Asian megalopolis. Our work can be reproduced by any
epidemiologist or medical practitioner as the study reflects all
the input variables and formulas used.

Conclusion. Effective perinatal technologies that were intro-
duced in the Republic of Kazakhstan over past years, have dem-
onstrated their high performance in achieving and maintaining a
reasonable level of maternity and child health. This was particu-
larly true for stable rate of general fertility and crude birth rate,
and decreasing adolescent fertility rate. However, high rates of
extragenital pathology are warning and indicate the need to de-
velop and implement national preventive programs aimed at en-
suring proper monitoring over maternity health indicators. Be-
sides, additional measures have to be envisaged for pregnancy
planning in women of fertile age at the level of outpatient care.
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SUMMARY

PERINATAL CARE INDICATORS IN ALMATY, KA-
ZAKHSTAN FOR 2013-2017: A CROSS-SECTIONAL
STUDY

'Kalibekova G., 2Rakhypbekov T., 'Nurbakyt A.,
3Semenova Y., 'Glushkova N.

!Kazakhstan Medical University “Higher School of Public
Health”; *Astana Medical University, 3Semey Medical Univer-
sity, the Republic of Kazakhstan

Protection of maternity and child health is of great medical
and social importance. Provision of medical care to women and
children in Kazakhstan is the major task for state policy. Still,
the data on epidemiological indicators of perinatal care in Ka-
zakhstan are rather limited.

This study was aimed at assessment of perinatal care indica-
tors in Almaty, Kazakhstan Republic, over the period from 2013
t0 2017.

The data on demographic characteristics of study population
were obtained from online platform of the Republican Center
for Health Development. The analysis of perinatal indicators
was carried-out on the basis of statistical reporting form No. 32.
We relied on the standard statistical formulas to calculate epi-
demiological indicators. All statistical tests were performed in
SPSS software, Version 17.0 for Windows.

The crude birth rate over five years remained stable and was
within the range of 25,975-26,289 per 1,000 population. The
abortion rate constituted 2.018-2.272 per 1,000 population. The
abortion ratio was growing until 2016 and composed 26.387
per 1,000 population. The adolescent fertility rate has dropped
significantly over the past period from 4,357 per 1,000 teenage
population in 2013 to 3,366 per 1,000 teenage population in
2017. The maternal mortality rate did not exceed 0.02 per 1,000
population. Maternal mortality ratio was within the range of
0.208-0.194 per 1,000 population. Incidence rate of extrageni-
tal pathology was very high and peaked in 2016 (1,010.800 per
1,000 population). Only 17.4% of women in labor were recog-
nized as healthy based on the labor results.
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Effective perinatal technologies that were introduced in the
Republic of Kazakhstan have demonstrated their high perfor-
mance in achieving and maintaining a reasonable level of ma-
ternity and child health. This was particularly true for stable
rate of general fertility and crude birth rate, and decreasing
adolescent fertility rate. However, high rates of extragenital
pathology indicate the need to implement national preventive
programs aimed at ensuring proper monitoring over mater-
nity health indicators.

Keywords: perinatal care, perinatal health, maternal health,
indicators of perinatal care, epidemiology.

PE3IOME

SIIMAEMUOJOI'NYECKHE HWHIWKATOPbI IIEPU-
HATAJIBHOM ITOMOIIM B I'. ATMATBI, KA3BAXCTAH
3A IEPUO/ 2013-2017 I'T.: HIONIEPEYHOE UCCJIENO-
BAHUE

"KanuGekosa I.3., *Paxpinoexos T.K., 'Hyp6aksiT A.H.,
3CemenoBa 10.M., 'Titymkosa H.E.

! Kazaxcmanckuil meduyunckuil ynusepcumem «Boicuias wikona
obuecmeenozo 30pasooxpanenusy; *“Meouyunckuii ynueepcu-
mem Acmana, *Meouyunckuit ynueepcumem Cemeti, Pecnyonu-
ka Kasaxcman

OxpaHa 30pOBbsI KESHILUH U JICTEH UMEET BaXXHOE MEIUKO-
coupanbHoe 3HaueHue. OpraHu3aiys MEIUIMHCKONW MOMOLIM
JKCHIIMHAM W JOCTSAM B Ka3aXCTaHe SABJIACTCA NPEAMETOM IIpH-
OPHTETHOI MOJUTHKY 3paBooxpaneHus. [Ipu 3Tom uccenosa-
HUS SITUICMHUOJIOTHYCCKUX IMOKaA3aTCIIAX l'lepMHaTaHbHOﬁ IIOMO-
LI 3HQYUTEIIbHO JIMMUTHPOBAHBI.

Ienb nccemoBaHus - OLEHKA AMUAEMUAOIOTMYECKUX TT0Ka3a-
TeJIel nepuHaTagIbHON MOMOINIHU B I. AynmMatsl 3a niepuoa ¢ 2013
no 2017 rr.

I[aHHble 0 XapaKTEpUCTUKaX l'lOl'lyJ'[ﬂLIl/II/I l'lOJ'ly‘leH])I Ha 1uiarT-
(bopme PecnyOnnkaHCKOro LEHTpa Pa3BUTHsL 31PABOOXPAHCHUS,
a nHdopManus o NepuHATAIEHOM 3/J0POBbE - IIOCPEICTBOM aHa-
JIM3a ITaHHBIX cTaTUcTHYeckoi opmbl Ne32. PaccunTansl cTaH-
JTapTHBIE SITHIEMHUOJIOTMYECKUE IT0Ka3aTesI OKa3aHus TepruHa-
TaJILHOW MOMOILM. AHAJU3 AaHHBIX MPOM3BEACH B MPOrpamMmme
SPSS v.17.0 for Windows.

BeisiBiieHo, 4TO 001N K0P UIMEHT POXKIAEMOCTH 32 IPO-
LIEIIINE MATh JIET HAXOAUTCS B CTAOMILHOM Juana3one 25,975-
26,289 na 1000 HaceseHus, OKa3aresib abOPTOB - B MPEACiax
2,018-2,272 cnyuaeB na 1000 Hacenenus. KoadduipeHr xo-
nuuecTBa aboptoB B 2016 1. yBenunumics ¢ 24,542 no 26,387.
KoadpuumenT noppoctkoBoit ¢pepruiibHocTH cHU3MICS ¢ 4,357
no 3,671 ma 1000 noxmpoctkoB. Ilokasarenb MaTepHHCKOH
cMmepTHOCTH coctaBui He 6omee 0,02 Ha 1000 Hacenenus. Ko-
3 UIHEHT MaTePUHCKOW CMEPTHOCTH HAXOAMIICS B AUAIa30HEe
0,208 - 0,194 na 1000 HaceneHus, BBIBICH BBICOKUH ypOBEHb
3a200J1€Ba€MOCTH IKCTpareHuTaabHoi narosorueid B 2016 1. - no
1010,800 na 1000 nacenenwus. [To utoram pomoBoro mpouecca
30POBBIMH ITPU3HAHBI UL 17,4% pOXKEHULL.

Takum 00pa3zom, cieayer 3aKiIouuTh, 4TO I(PdeKTHBHBIC
nepuHaTanbHble TexHosoruu B Pecrybmuke Kaszaxcran mpo-
JIEMOHCTPHUPOBAJIN BBICOKHE IOKA3aTeJIH B JOCTHKCHUH U CO-
XpaHEHUH BBICOKOTO YpOBHs 001iero koddduunenta poxuae-
MOCTH, CHI)KEHUH Koo duimenTa GepTUIIbHOCTH HOIPOCTKOB.
OnHako BBICOKMH YpOBEHb 3a00JIEBAEMOCTH DKCTPAreHHTAIIb-
HOM TaTOJIOTHEH CBUACTENBCTBYET O HEOOXOMMOCTH pa3padoT-
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KM ¥ peaJIi3allii HAlMOHAJIBbHBIX ITPOrPaMM, HAlIPaBJIEHHBIX HA
obecrieueHrne TeparneBTHIECKOr0 KOHTPOJISI U IMOBBILICHUE JI0-
CTYIHOCTH MOATOTOBKU K OEPEeMEHHOCTH Y JKCHIIUH (epTHIIb-
HOTO BO3pacTa Ha aMOy/IaTOPHOM 3Tarle.
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TOPICAL ISSUES OF COPD MANAGEMENT IN GEORGIA

"Pkhakadze 1., *Ekaladze E., 3Jugheli K., 2Abashishvili L.

!Akaki Tsereteli State University; *Thilisi State Medical University;
SKutaisi D. Nazarishvili Family Medicine Regional Training Center, Georgia

COPD is currently the fourth leading cause of death in the
world but it is projected to be 3™ leading cause because of con-
tinues increase of its risk factors [2,3]. COPD represents an im-
portant public challenge that is both treatable and preventable.
COPD is the major cause of chronic morbidity and mortality
throughout the world and tobacco smoking is considered as one
of the major risk factors.

Despite high population use of tobacco (50% of men and 4%
women are daily smokers) and air pollution, COPD and asthma
remain quite under-diagnosed in Georgia [1]. A 2008 popula-
tion-based pilot study by the Global Alliance for Non Commu-
nicable Diseases measured five- times higher COPD prevalence
in Georgia than official national prevalence measures [1].

With support from the United States Agency for International
Development (USAID), the USAID Health Care Improvement
Project (HCI) had been collaborated with the Ministry of La-
bor, Healthcare and Social Affairs of Georgia in 2012-2014 to
improve quality of care for high-burden and under-diagnosed
diseases, including asthma and chronic obstructive pulmonary
disease (COPD).

HCI Project showed that high-impact care services for pre-
vention and treatment of asthma and COPD existed in Georgia
but faced many challenges, including lack of supportive national
policy and financing mechanisms, low knowledge and compe-
tence of providers, lack of essential medications and equipment,
and lack of basic monitoring systems to track chronic respira-
tory disease rates and the quality of asthma and COPD manage-
ment, resulting in prevalence of outdated, non-evidence-based
disease diagnosis, classification, and treatment practices and
poor patient outcomes [4].

As known COPD diagnosing and monitoring supposes assess-
ment of following issues:

Risk factors - especially tobacco smoking impact;

Disease progression and development of complications;

Medication therapy and medications for other problems;

Frequency of COPD attack relievers use;

History of exacerbations;

Co-morbid conditions;

Assessment of vital signs;

Assessment of spirometric data.

COPD management effective plan includes four components:
disease assessment and monitoring; modification of risk factors;
stable COPD assessment; management of exacerbation.

Based on routine monitoring results of COPD quality im-
provement interventions became clear that even during the Proj-
ect interventions in all regional ambulatory medical facilities
and hospitals diagnostics and management of the diseases were
significantly improved. Namely, medical records showed that
average compliance to COPD management best practice from
baseline 20% increase in average by 57% at ambulatory level
and by 58% at hospital level and reached accordingly 77% and
78% [5].

The main achievements of the project were:

Improved medical record documentation and improvement in
quality of COPD management on both — ambulatory and hospi-
tal levels of healthcare.

© GMN

Significant improvement in evidence based medication treat-
ment practice of COPD at ambulatory as well as hospital level
of medical care.

Decreased in non-evidence based medications (metabolics,
euphylline, myotropic spasmolytics, vitamins etc.) for COPD
treatment.

Basic knowledge and skills of providers improved signifi-
cantly.

Significant improvement in the view of patient awareness.

The aim of our study was to evaluate the effectiveness (qual-
ity, consistency and continuity) of the provided medical care in
COPD patients in one of the regions of Georgia. For that pur-
pose, the received results were compared to the data from US-
AID HCI project in Georgia in 2012-2014.

The specific questions we seek to address with this study
were:

What kind of change in the quality of care indicators (COPD)
is seen in 5 years from the ending of USAID Healthcare Im-
provement Project in Georgia;

What is the knowledge, attitude and experience of physicians
and patients regarding COPD management/self-management as
a chronic disease; what is the patients’ experience regarding de-
livered medical care;

What is the quality of decreasing utilization of non-evi-
dence based services (including medications and diagnostic
tests).

Material and methods. In order to evaluate the effective-
ness of medical care, 7 rural primary care units and 1 hospi-
tal have been selected. All these healthcare providers were
beneficiaries of the USAID HCI project (2012-2014), which
worked with the Ministry of Labour, Health and Social Af-
fairs and other stakeholders in Georgia to address the qual-
ity, consistency, and continuity of medical care; to improve
access and usage of evidence-based medical information by
physicians; and to enhance the availability of modern evi-
dence-based treatments throughout Georgia.

For evaluating the items mentioned above:

All medical records registered with diagnosis of COPD were
reviewed

Doctors participating in COPD management were interviewed

Patients diagnosed with COPD and treated or supervised in
ambulatories and hospitals participating in the study were in-
terviewed.

For collecting data, 152 medical records with COPD diag-
nosis during those periods in the selected clinics were ana-
lyzed.

Besides medical record review, the interviews with special
questionnaires of those specialists (n=42) who were involved
in COPD diagnosis and management have been conducted.
The study involved also interviews of the patients (n=83)
who were under the supervision or treated for COPD dur-
ing this period. So, information was gathered from different
sources with standardized questionnaires: providers, patients
and medical record reviews. Research period was defined
from March 2017 till March 2019 (distribution of healthcare
facilities are shown in the table 1).
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Table 1. The number of reviewed medical records, interviewed patients and physicians

records Patients Physicians
Ambulatories/Primary care units 89 47 24
Hospitals 63 36 18
Total number 152 83 42

Table 2. Indicators of hospital management of COPD: Percent of medical record
of patients discharged for COPD with documented evidence-based best practices

Hospitals* 2019y.,% | 2015y., %**
Fully completed standard discharge form 51 81 75
Prescription of COPD controller medication at discharge 54 86 75
Bronchodilator prescription at discharge 49 78 75
Smoking status assessment and intervention 63 100 100
Spirometry results recorded 13 21 25
Severity of respiratory status recorded 63 100 100
Oxygen given if indicated 63 100 100
Pulsoxymetry measured at admission 63 100 100
Vital signs (heart rate, blood pressure, respiratory rate, temp.) recorded at admission 63 100 100

* - total number of patients — 63; **- this percentage is calculated from the total number of medical records reviewed n=340

All formative and evaluative assessment components were
non-invasive, consisting of anonymous written question-
naires by physicians and patients and medical record reviews
without any identification of individual provider, physician
or patient information. Interview was conducted after receiv-
ing preliminary written consent from the respondent.

This study protocol is approved by an Ethical Committee
Review Board at ATSU.

The main points to evaluate effectiveness of COPD am-
bulatory management were based on the following: updated
code of classification at the last visit, documentation of all
vital signs at last visit, spirometry documentation at last visit,
Tobacco status and tobacco cessation counseling documenta-
tion, Prescription of LAMA, inhaled or nebulized anticholin-
ergic, steroids at last visit, No prescription of non-evidence
based medications at last visit, assessment of COPD acute-
ness by valid questioner (CAT), the number of hospitaliza-
tions during last 6 month. The periods of recurrences during
the last 6 months.

The main points to evaluate effectiveness of COPD hospital
management were: documentation of vital signs and pulsox-
imetry at admission, prescribing oral steroid at any time of
hospitalization, repeated nebulized therapy during first 2 days
of hospitalization, prescription of only evidence based medi-
cation therapy, documentation of spirometry in any place of
medical record, assessment of smoking status and counsel-
ing, prescription of bronchodilators at discharge, prescription
of medications for exacerbation prevention at discharge, fully
completed standard discharge form.

The main points used for the interviewing patients were
based on the following items: last visit a healthcare provid-
er for COPD, number of COPD exacerbation during last 6
month, medications used for COPD treatment, medications
used for COPD symptoms (SOB, cough), medications used
to prevent COPD symptoms (SOB, chest tightness), in case
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of inhalers—are they taught proper inhaler usage technique,
tobacco cessation counseling by doctor, quality of modifica-
tion of lifestyle to achieve better COPD control after doctor’s
advice.

Physicians were interviewed with the questionnaire from
the HCI Healthcare improvement Project in Georgia, which
was the part of a big questionnaire used for evaluation of
clinical medical services. The data was statistically evaluated
by SPSS 20.0.

Results and discussion. With our study we tried to check
the progress sustainability of the results of the HCI project.

We reviewed 152 medical records, interviewed 42 physi-
cians and 83 patients. As Table 2 shows the effectiveness of
COPD management is still in a good quality according to
the medical record documentation in hospitals: standard dis-
charge forms are fully completed in 81% of hospitals which
is with 6% more compared to the 2015 year (p<0.05), pre-
scription of COPD controller medication is 86% and bron-
chodilator prescription at discharge -78% (greater with 11%
(p<0.01) and 3% (p<0.01) compared to previous data). All
the following measurements - assessment and intervention
smoking status, severity of respiratory status, oxygenation -
in case of indication, vital signs (heart rate, blood pressure,
respiratory rate, temp.) recorded at admission — were done
and recorded accordingly in 100% of cases. So, improve-
ment tendency is obvious in all aspects of treatment/manage-
ment but spirometry results recorded - 21%, that is 4% less
(p<0.01) compared to the HCI project results.

Table 3 shows the effectiveness of COPD management ac-
cording to the medical record documentation in primary care
units/ambulatories: only issue what was identified in this field
was ,,smoking status assessed and counseling/ treatment pro-
vided” — in 79.8% of total number of patients, which is 8%
less (p<0.05) compared to the 2015 year. There were no other
statistically significant differences.
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Table 3. Indicators in ambulatory management of COPD:
Percent of medical records of patients seen for COPD with documented best practices

Primary care unit/ambulatory* | 2019 % | 2015 ** %

Smoking status assessed and counseling/ treatment provided 71 79.7 88
Triggers (pets, dust, smokers, etc.)

assessed and modification plan recorded 89 100 100
Risk-factors (body mass index, diet)

assessed and modification plan recorded 89 100 100
Treatment plan adjusted to severity/control status 89 100 100
Status of COPD control is recorded 89 100 100
Classification/severity status documented 89 100 100

*Total Number of patients — 89. **this percentage is calculated from the total number of medical records reviewed n=340

Table 4. Results received from the interviewing of patients

Ambulatories/Pri-
mary care units, % Hospitals, n=36 %
n=47
Medications used durn'lg COPD treatment, 100 36 100
symptoms and prevention
Guidance for proper technique of inhalers use 59.6 26 72.2
Counseling for tobacco cessation/healthy lifestyle 74.5 23 63.9

Patient interviews consisted of list of questions, which were
summarized into the 3 main points: medications used during
COPD treatment, symptoms and prevention; guidance for proper
technique of inhalers use and counseling for tobacco cessation.
The results showed that all patients are aware of the medications
they use during different stages of their disease, though there is a
gap in the proper usage of the inhalers - only 59% of the ambula-
tory patients and 72% of hospitals’ patients use the inhalers with
proper technique (table 4). As tobacco smoking is one of the
main predisposition factor for COPD, the counseling of popula-
tion (especially COPD patients) plays great role in the preven-
tion/management of the disease. Our data shows that 74.5% and
63.9% of the patients (primary care/ambulatory and hospitals,
accordingly) answered, that they were appropriately guided by
the doctor during each visit. Remaining responds were either
negative, or the provided guidance was considered as non-effec-
tive (non-completed, rare, nonsystematic, insufficient, etc).

Interviewing of the physicians revealed that healthcare
practitioners are very well-trained and confident in the diag-
nosing, management and treatment of COPD with guidelines
in both types of providers. Primary care physicians/family
doctors consider their guidance absolutely appropriate in
terms of use of inhalation techniques and smoking cessation
promotion. At the same time, physicians from hospitals think
that their promotion is not sufficient, as well as their role is
very low in the follow-up after hospitalization for an acute
exacerbation of COPD.

Study results proved effectiveness of quality improvement
interventions in COPD diagnosing and management in Project
supported ambulatory and hospital facilities.

Conclusion. Based on our data the sustainability in the treat-
ment and management of COPD is still in progress. Two main
areas need to be paid special attention: patient consultation/edu-
cation and timely diagnostics of the disease: Patient interview
results showed the tendency of decrease in patient consultation/
education in terms of quantity as well as quality. This indicates
the strong need of interventions of patient education and inform-
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ability. Special attention should be paid to the patients’ consulta-
tion on tobacco cessation on every visit with each smoker.

The physicians interviewing revealed the problem of COPD
diagnostics related to the 2 possible issues: firstly, either not all
the ambulatories are equipped with spirographs or there is a lack
of trained cadre in this area, second reason could be related to
the financial issues, as this examination is not covered by uni-
versal health care state program.

In the course of interviews, physicians have expressed their
concerns about the limited time in preventing the patient’s ed-
ucation. They think that it is extremely important to train not
only family doctors but also nurses to be able to consult patients
(short-term (3-5 minute)) about the interventions for tobacco
cessation.
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SUMMARY

TOPICAL ISSUES OF COPD MANAGEMENT IN
GEORGIA

"Pkhakadze 1., *Ekaladze E., 3Jugheli K., 2Abashishvili L.

!Akaki Tsereteli State University,; *Tbilisi State Medical Univer-
sity; *Kutaisi D. Nazarishvili Family Medicine Regional Train-
ing Center, Georgia

Chronic obstructive pulmonary disease (COPD) is the ma-
jor cause of chronic morbidity and mortality throughout the
world. USAID Health Care Improvement Project (HCI) had
collaborated with the Ministry of Labor, Healthcare and So-
cial Affairs of Georgia in 2012-2014 to improve quality of
care for high-burden and under-diagnosed diseases, including
asthma and COPD.

The Aim of the study was to evaluate the effectiveness
(quality, consistency and continuity) of medical care in
COPD patients in one of the regions of Georgia after 5 years
from the ending of the project. The received results of our re-
search were compared to the data from USAID HCI Project.

In order to evaluate the effectiveness of medical care, 7
rural primary care units and 1 hospital have been selected.
Information was gathered with standardized questionnaires:
from providers, patients and medical records: 42 physicians
and 83 patients were interviewed, 152 medical records were
reviewed. Research period was defined from March 2017 till
March 2019. Research protocol is approved by an Ethical
Committee Review Board at ATSU.

All indicators showing the quality and effectiveness of
COPD management (prescription of COPD controller medi-
cations, bronchodilators, documented procedures, etc) are
improved. Improvement tendency is obvious in all aspects of
treatment/management, except spirometry results recorded,
which is 4% less compared to the project results. Documenta-
tion from the primary care units showed decreased indicator
of counseling provided for smoking cessation by 9%.

Based on our data the sustainability in the treatment and
management of COPD is still in progress. Two main areas
need to be paid special attention to: patient consultation/edu-
cation and timely diagnosis of the disease.

Keywords: COPD, Risk factors, Tobacco smoking, broncho-
dilators.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

PE3IOME

AKTYAJIBHBIE BOITPOCBHI JIEYEHUA XPOHHNYE-
CKHUX 3ABOJIEBAHUI JIETKUX B I'PY3UU

MIxakanze MW.Ix.,
2AbamumBuian JILB.

Ikanamze I.H., 3Txyreim K.H.,

"Tocyoapemeennviil ynusepcumem Axaxus Lepemenu; *Tounuc-
cKuil 20¢cydapcmeennviil. MeOuyuHckull ynueepcumem, *Kyma-
ucckutl pecuoranvuvill mpenune-yeump CemelnHo MeouyuHvl
um. . Hazapuweunu, I pyzus

Xponmyeckast ooctpykruBHas Oone3ns yerkux (XOBJI) spis-
eTcsl OMHOHM W3 BEeOyIIMX NMPHYMH XPOHHYECKHX 3a00IeBaHUil U
cmeptHOCTH B Mupe. B 2012-2014 rr. B I'pyzum USAID ocymie-
CTBHJI IPOEKT COBMECTHO ¢ MMHMCTEPCTBOM IO I€NaM BEIHYXK-
JICHHO TEPeMEIIeHHbIX JIMI] U3 OKKYNHPOBAHHBIX TEPPUTOPHIA,
TpyZa, 3ApaBooxpaneHus u corpanbHoi 3anmTel (USAID Health
Care Improvement Project - HCI) no yiyumennto xadectBa me-
JIATIMHCKOM TIOMOIIM TIPH 3a00JIEBAaHMSX BBICOKOTO PHCKA M MEHee
JIMarHOCTHPYEMBIX, TakuX Kak actMa 1 XOBbJL.

Llens mccnenoBanust - oreHka 3G(HeKTHBHOCTH MEANIIMHCKIX
YCIIYT, OKa3aHHBIX OONBHBIM XPOHHYECKOW 0OCTPYKTUBHON 00-
JI€3HBIO JIETKUX - Ka4eCTBO, MOCTOSHCTBO WM HENPEPHIBHOCTD
HaOIOIeHNsI, B OMHOM 13 pernoHoB [pysuu (MmMepetn); momy-
YEeHHBIEe PE3yNbTaThl COMOCTABUTE C JAHHBIMH ITPOEKTA, MPOBe-
nerHoro B ['pysun B 2012-2014 rr. (USAID HCI; ASSIST).

J171s OLIeHKH MEeTUIMHCKUX YCIyT (HaOMoneHne) 0To0paHsl 7
YUpeXICHUN TIEPBUYHON METUIIMHCKON MOMOIIN (TTOTHKIMHU-
ku) u 1 6ompHHIA B perroHe Mmepern. MHpopmanms coOpana
C TIOMOIIBIO CTAHAAPTU3UPOBAHHON aHKETBI: PACCMOTPEHHI 152
uctopun 6onesznn nanuerto ¢ XOBJI. OmporreHo 42 Bpaya u
83 marenTa, 3apeTUCTPUPOBAHHBIE C THATHO30M ITHEBMOHHSI.

Hccnenosanne nposoaminock ¢ Mmapra 2017 r. mo mapt 2019 .
IIpotoxon nccnenosanus onodpeH Kommuccueii mo stuke [ocy-
JapcTBeHHOTo yHUBepcuTeTa M. Akakus Lleperenn (ITporokon
Ne2, ot 1 mapra 2017 1)

Pe3ynbTaTsl MPOBEAEHHOTO MCCIEAOBAHMS BBIIBUIIH, UTO d()-
(exrrBHOCTE siedeHnst XOBJI yimyumieHa mo BceM MOKa3aTesisiM.
TenmeHIMs K yMydIIEHAIO OYEBHIHA BO BCEX ACTEKTax JICUCHHS,
KpOMeE HCIIOB30BaHHS CITHIPOMETPHH B KaU€CTBE JUATHOCTHIECKO-
TO METO/Ia HCCIIEOBAHMS - 3TOT TIOKa3aTelb MOHM3MICS Ha 4%.

AHanu3 TOMyYCHHBIX PE3yNbTaToOB ITOKA3al, UTO yCTOMUH-
BOCTB JieueHHs  yrpasieHus XObBJI eme He MOITHOCTBIO yCO-
BEPIICHCTBOBAHEI. J{JIs1 JOCTIKEHUS Iporpecca B 3TOH 00JIacTH
HEOOXOMMO COCPEOTOYNTh BHUMaHME Ha WH()OPMUPOBAHUH
TIAIIMEHTOB 1 CBOEBPEMEHHOH TNarHOCTHKE 3a00ICBAHMS.
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ITPABO HA 9BTAHA3UIO KAK ITPABO YEJIOBEKA YETBEPTOI'O IOKOJIEHUSA

Tuaska O.C., *MepHuk A.M., 2SIpomeako O.M., *T'narenxo K.B., 2Cimiocap A.M.

'Hayuonansnas axademusi npasosvix nayk Yrpaunsl, Xapvros, Ypauna,; *Hayuonanshvlil opuduueckuti ynusepcumem
um. Apocnasa Myopozo, Xapokos, SBocmounoykpaunckuil Hayuonaienvil yrugepcumem um. B. [ans, Cesepoooneyxk, Ykpauna

@DyHIaMEHTAIBHBIM TIPABOM UENIOBEKA, 3aHUMAIOIIUM IIEH-
TpajgbHOE MECTO B CHCTEME HEHMYINECTBEHHBIX IIpaB, Ha-
IIPaBJICHHBIX HA 00ECIIEYeHHE €CTECTBEHHOTO CYIECTBOBAHUS
(bu3nuecKoro LA, ABISETCs MPaBo YeloBeKa Ha u3Hb. Ha ce-
TOJHAIIHUI JIeHb MPABO HA M3Hb IMPH3HAETCS OJHUM U3 MpPH-
OPHUTETHBIX TIPaB YENIOBEKA BO BCEM MHpE, OJHAKO HEOOXOIUM
MIEPECMOTP COAEPHKAHMs NPpaBa Ha )KU3Hb B KOHTEKCTE €r0 COOT-
HOIIIEHHUS C TIPABOM YeJIOBEKA HA CMEPTh.

Ecnu npeanonoxuth, 4To TPaHC(HOPMALMOHHBIE MPOLECCHI
MHpPOBOTO COOOIIECTBA PAa3BUBAIOTCS TaKUM 00pa3oM, 4To mpa-
BO Ha CMEPTh IyTEM 3BTAHA3MU CTAHET HEOTUY)KAAEMbIM, OC-
HOBOIIONATAIONIMM MPaBOM Ka)KIOT0O 4elOoBeKa, TO CIIETLYyIOIUi
BOIIPOC, KOTOPBIH MPEACTAHET MEPe]] YeIOBEYECTBOM — ITO He-
00XOIMMOCTB €r0 YPeryJIupOBaHHs COLUAIBHBIMH PEryisTopa-
MH, ONpe/ieNIeHHs] O0bEKTUBHOTO U CyOBEKTHBHOTO Kpyra, Ipo-
LEeAypbl ¥ TOPAAKa MPOBEACHHUS, KIACCU(DUKALMM BHUAOB, TaK
Kak OJHOW M3 MpPEeANOCBHUIOK 3alUIIEHHOCTH OCHOBHBIX TpaB
yeJoBeKa SIBIAETCs 3aKperyeHHe 3THX INpaB ToCyIapcTBOM B
IOpPUANYECKHX HOPMaX, T.. BRIpaXKEeHHE NpaBa Ha CMEPTh ITyTeM
9BTAHA3UH MOHITHEM CyOBEKTUBHOTO FOPHIMYECKOTO IpaBa, B
TaKoOM CIIy4ae MpaBO Ha CMepPTh IyTeM 3BTaHA3UHU XapaKTepH-
3yeT BO3MO)KHOCTH CyOBbEKTa 3BTaHA3HHU, OCYILECTBICHNUE KOTO-
PBIX 3aBUCHT OT €I0 CO3HATEIBHOTO BBIOOpA U PEIICHHUSI.

BaxHoe 3HaueHne MMeeT COIMabHO-IIPAaBOBOE PETyIUpPOBa-
HHME MHCTHTYTa 3BTaHA3UM, KOTOPBIH cienyeT GopMHpOBaTh B
npejienax MEeAUIMHCKOTO MpaBa, Kak HHCTUTYT MpaBa, T.€. Mpo-
MEXYTOUYHBIN JIEMEHT MEXIY HOPMOH M OTpaciblo, KOTOPBII
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SBJISICTCS COBOKYIHOCTBIO CIELMATM3UPOBAHHBIX, MU depeH-
IIUPOBAHHBIX MPABOBBIX HOPM, HANpPABIEHHBIX HA YPETyIHpO-
BaHHE OOIIECTBEHHBIX OTHOLICHUH, BOSHUKAIOIIMX IPH JIHIIIE-
HUM JKU3HH OOJIBHOTO C LIENIBIO0 OOJIErYeHusl ero CTpajaHuil u
XapaKTepu3yeTcss COOCTBEHHOW CTPYKTYypod, CyOBEKTHBHBIM
COCTAaBOM, TEPMHHOJIOTHENH U OCOOBIMH METOJaMH MPaBOBOTO
pEryaupoBaHHs.

ITpaBo Ha *M3HB — ITO JINYHOE HEMMYIIIECTBEHHOE TIPABO e-
JIOBEKa, KOTOPOE 3aKIJII0YaeTCs B IPEJOCTABIEHUH BO3MOXKHOCTH
CaMOCTOSITENILHO PEeIllaTh BCE OCHOBHBIE BOIIPOCHI IPHHA IEKA-
e eMy ku3HU. Eciu paccMarpuBaTh 3BTaHA3MIO, Kak MPaBoO
Ha CMepPTh, TO MOXHO CYyAUTb O TOM, YTO OHA UMEET TaKoe *ke
MPOUCXOXK/IEHHE, KaK U NPAaBO Ha )KU3Hb, UM SBISETCS YaCThIO
NpaBa Ha )KN3Hb, TOCKOJIBKY MOCNIEIHEE BKIIOYAET B ce0sl TPaBo
pacnopspkaTbest cBoeH »kHU3Hb10. [IpaBo Ha KM3HB MPOLUIO 10JI-
TUil ¥ CIOXKHBINA MyTh MPU3HAHUS HA MEXIYHAPOTHOM U HallU-
OHAJIbHOM YPOBHSIX, a IIPAaBO Ha CMEPTh HE PAacCCMaTPHBANIOCh B
paMkax GpuinocodcKo-mpaBoBOil MBICIH, IPABOBOM JOKTPHHBI H
HE SIBJISUIOCH ITPEAMETOM 3aKpeIIeHns B 3akoHozaTenbeTne [1].
Bompoc 3akoHOAATENBbHOrO 3aKPEIUICHUs] U JIeranu3aluyl WH-
CTUTYTa 3BTaHA3MU KaK B MaT€PUAIBHOM, TaK MPOLECCYaTbHOM
acreKTaXx BO MHOTHX CTpaHaX MHUpa OCTAeTCs HEpEeIIeHHBIM.
Jleranuzanus TOro HHCTUTYTA BBI3bIBAET IPABOBBIE AUCKYCCUH
Cpeu y4eHbIX B OTPaciIi MEAULUHBI, pruitocopuu 1 npasa. Ak-
TyaJIbHOCTh U HEOOXOAUMOCTh OOpAIleHNs] U aKLEHTHPOBAHUS
BHUMaHUS OOIIECTBA U CHELHUAINCTOB U3 cephl IIpaBa Ha 3TOT
BOIIPOC CTBUTCS, B IEPBYIO OYEPEb, IOTOMY UYTO COBPEMEHHAs
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IOpUAMYecKas HayKa CpeAd IPUOPUTETHBIX LIEHHOCTEH deso-
BEYECTBA BBIICIISICT MMEHHO IIpaBa 4ejoBeka. B ycioBusx Ha-
YUHO-TEXHHUYECKOI0 Iporpecca Ipasa 4yejoBeKa MPHOOpeTaroT
CBOIO aKTyaJbHOCTb 4Yepe3 MOCTOSHHOE Pa3BUTHE, OTKPHIBACT
HOBOE M3MEPEHHE MpaB YEIOBEKa, PACKPHIBASICH B YETBEPTOM
IOKOJICHMM TeHe3Hca U IpeIonaraeT npaBo YejJoBeKa Ha cMe-
HY 10J1a, TPAHCIIJIAHTALUIO OPTaHOB U 3BTAHA3HIO.

Iens viccaenoBanus - 000CHOBATH HEOOXOAUMOCTh CO3IaHUs
MHCTUTYTA 3BTAaHA3UU B IIpE€aACIaxX MEAUIIUHCKOI'O IIpaBa Hallkuo-
HaJIbHBIX ITPABOBBIX CUCTEM COBPEMEHHOCTH KaK (hOPMBI peasiu-
3alUM [IpaBa YeJI0BEKa Ha CMEPTh.

PaCCManﬂBa}OTCﬂ BOIIPOCHI CO31aHNsI UHCTUTYTA SBTaHA3UU,
€ro MEIMKO-TIPaBOBOH XapakTep M IPaBOBOE PErylIupOBaHUE,
npo6neMaTm<a BHCAPCHUSA MHCTUTYTA, MEXaHU3MBI €ro pealiv-
3aLUM B COBPEMEHHOM JIEMOKPAaTHUECKOM o01ecTBe. MeTono-
JIOTUYECKYIO OCHOBY HCCIICJIOBAHUSI COCTABIISIIOT OOLICHAY YHbIE
METO/IbI, K KOTOPbIM OTHOCATCSA CHCTEMHBIH aHaJIn3, CUCTCMHOC
MOJICITUPOBAHUE, THATCKTHICCKUI METOI.

IIpaBo Ha >kH3HB IO cel NEHb MPHU3HAETCS ONHUM U3 IIPU-
OPUTETHBIX IpaB 4Y€JIOBEKA B MUPE, 3aKPCIUIACTCA BO MHOTUX
MEXIYHapOIHO-TIPABOBLIX U BHYTPUTOCYAAPCTBEHHBIX IOKY-
MEHTaX, IapaHTHPYEeTCs Pa3BETBICHHON CHCTEMOH MexXIyHa-
POAHBIX U HAIlMOHAJIBHBIX HWHCTUTYTOB. Oleal(O npeacrasiis-
eTCsl HEOOXOIMMBIM TEPECMOTpP COAEPIKAHHS IIPpaBa Ha JKU3Hb
B KOHTEKCTE €r0 COOTHOLICHHS C IIPABOM YeJIOBEKa Ha CMEPTh.

Crnenyer OTMETUTh, YTO B pPaMKaxX HPOBOIUMOIO HayyHOI'O
UCCJICIOBAaHUS CTOUT 3aJada pPacCMOTPEHHs IIpaBa Ha CMEPTb
UMEHHO IyTeM IPOBEACHUs IpOLEAypbl 3BTaHa3uu. JIroObie
npyrve (OpMBl peanu3aluy 1paBa Ha CMEPTh HE SIBISIFOTCS
IPEIMETOM JAaHHOI'O UCCIIEJOBAHUS.

CoBpeMEHHOE COCTOSIHUE HCCIIEJOBAaHMs IpaBa YeloBeKa Ha
CMepTh IIyTeM JBTAHA3MU XapaKTePU3YyeTCs] HeBBHICOKOW CTerie-
HBIO HU3YYCHUS, YTO O6yCHOBHCHO 3alpeTOM HHCTUTYTaA DBTa-
Ha3uu B GOHBLLIHHCTBG CTpaH Mupa. OZ[HaKO 3alpeT UHCTUTYTa
9BTAaHA3UM B OOJIBIIMHCTBE CTPaH MHpa W OOJBIION CIPOC Ha
3Ty NPOLEAYpPY B CTpaHax, I1ie OHA pa3pellieHa He TOIBKO Cpelu
rpa’kaH CTpaHbl, HO U MHOCTpaHILeB (HanpuMmep, llIBelinapus)
[2], mo3BossieT cnenarh BBIBOA, YTO MPHU3HAHUE U 3aKPEIUICHHE
IIpaBa Ha CMEPThH IIyTEM 3BTaHA3MHU HA KOHCTUTYLITUOHHOM YPOB-
HE U JIerajim3anus 5TOr0 UHCTUTYTa B paMKax IIPaBOBOI'O ITOJIA
B CTpaHaxX MHpa SABJIAETCs OyayLIM YeI0BeYecTBa, U CO BpeMe-
HEM 6y;[eT BOCHIPUHUMATLCA B CO3HAHUM JIMYHOCTHU OIlPpaBAaHHO
U €CTECTBEHHO.

IpuBenenuslii npumep TpaHcdopManyy oOIECTBEHHOTO CO-
3HAHUA BUIAUTCA BIIOJIHE MIPUMEPHBIM OTHOCUTEIbHO CEIrOAHAII-
HEro Cy6’beKTI/IBHOFO BOCIIPUATHA JIMYHOCTAMMU IIpaBa 4Y€JIOBEKa
Ha CMEpPTh IIyTeM BHEAPEHUS MHCTUTYTa 3BTAHA3UM, KOTOPbIHA
BIIOJIHE BEPOSATHO l'lpOﬁjleT IIyTh OT IIOJIHOTO €r0 OTPULIaHUA K
IPU3HAHUIO, 3aKPEIUICHUIO M OOECHEYEHUIO Ha MEXIyHapoll-
HOM U HallUOHAJIbHBIX YPOBHAX.

BaxkHoe 3HaYeHHE MMEET COLMAIBHO-IIPABOBAsl POJIb MIPABO-
BOI'0 peryjimpoBaHus, TaK KaK OCHOBHbIM CBOMCTBOM CHCTEMBI
npasa Jito0oW cTpaHbl JOJDKEH OBITh €€ JMHAMU3M. DTa Xapak-
TEPUCTHKA O3HAYAET, YTO CHCTEMa IpaBa He CTOMT Ha MECTe, a
OCYLIECTBISIET ONEPATHBHOE pearupoBaHie Ha BO3HUKHOBEHHUE
HOBBIX U3MEHEHHH U ):lOl'[OJ'[HeHI/If/i CTapbIX OGU.(CCTBCHH])IX oT-
HOILICHUH, OCYIIECTBIISISL MIPU 3TOM MPABOBOE PEryJIMpOBaHHE
WJIK BHOCS COOTBETCTBYHOIIMEC U3MCHCHHUSA B YCTApEBLINE HOP-
Mbl npaBa. CucreMa mpaBa BCerga CTapaeTcsi HAXOAWUTHCS B
AKTyaJIbHOM COCTOSIHUM B OTHOLICHUU Pa3BUTHA OGIJ.leCTBa.
Omnpenendonias pojib B 3TOM INPHHAIICKUT 3aKOHOIATEIIO,
KOTOpPBI Ha OCHOBE TPEeOOBAaHWN IOPUINYSCKON HPAKTUKH W
ol1iecTBa OCYIIECTBISACT IIPABOTBOPUYECTBO, OCHOBBIBAsICH Ha
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IPUHIKIIE OIEPATUBHOCTH, T.€. MOAAEP’KaHUs HALMOHAJIBHOTO
3aKOHOJATENILCTBA B AKTYaJIbHOM COCTOSIHHM, Pa3padOoTKe HO-
BBIX 3aKOHOB, B Clly4ae HEOOXOANMOCTH, BHECEHHE N3MEHEHHUIA,
JIOTIOJTHEHUH K CTapbIM HOPMATHBHO-IIPABOBBIM aKTaM, a TAKKe
OTMEHE HEaKTyaJbHbIX U HEHYXKHBIX aKTOB MJIM MX OTAEIbHBIX
TIOJIO’KEHUH.

Ha cerogusmniauii 1eHb BOSHUKACT HEOOXOAUMOCTh B pearu-
POBaHMU HAIMOHAJIBHBIX CHCTEM IIpaBa Ha COOTBETCTBYIOIIYIO
CTENEHb Pa3BUTHs OOIECTBEHHO-TIPABOBBIX OTHOIICHUH, KOTO-
pbie GOPMUPYIOTCS B CBS3M C peain3alyeil npasa yeaoBeka Ha
CMEpTh IIyTeM 3BTaHa3UM. Takoe pearupoBaHHe JOJKHO OBITh
00BEKTUBM3UPOBAHO B KOHKPETHBIX JCHCTBUSX 3aKOHOIATEIIb-
HBIX OPTaHOB IOCYIAapCTBEHHON BJIACTHU 10 HOAIOTOBKE U IIPHU-
HATHUIO COOTBETCTBYIOIINX HOPMaTUBHO-IIPABOBBIX AKTOB.

Ecnu cynuts o neranu3aiyu MHCTUTYTa 3BTaHA3UU B CTPaHAX
EBponbl, Amepuku, A3uu, TO 11e7€C000pa3HO OTMETUTh, YTO
€ro 3aKpeIyIeHue B 3aKOHOJATENILCTBE Psijia CTPaH — 3TO CKopee
UCKJIIOYEHHE U3 OOIIUX MPABUII, YeM MUPOBas TCHACHLUS. DTOT
TE3UC MOATBEP)KIAAETCS TE€M, YTO NPOBEICHHE KaK aKTHBHOM,
TaKk ¥ [IaCCUBHOM 3BTaHa3Mu He 3ampeuieHo B Huneprannpax,
benbruu, Iseiinapun, Hekotopsix mwrtarax CLIA, Acrpanun
u JIroxcemOypre. IlaccuBHas 3BTaHa3us He pa3pelleHa, HO U He
samnpernieHa B ['epmanun, Ucnannu, ®paniun, Andanuu, M3pa-
W€, OJJHAKO 3TH CTPaHbI BBICTYIIAIOT NPOTHB BBEICHUS aKTUB-
Holi 3BTaHa3zuu. B Kanazne u SInonun no ceit 1eHb o0cyxaaercs
BO3MOYKHOCTb JIETaJIU3allUU «IIpaBa Ha CMEPThY.

[epBoii cTpaHOli, B KOTOPOi JIeraan30Bain A00POBOIbHYIO
cMmepTs, saBiserca Hunepnanasl [4]. B 1984 rony BepxoBHblii
CyJl CTpaHbI IPHU3HAI J00POBOIBHYIO IBTAHA3HUIO TPUEMIIEMOIA.
OpnHaxo, ee Jierajau3anys 1 HOpMUPOBAHUS B IpesiesiaX 3aKoHa
ocymecTsiaeHsl B 2002 rogy myTeM NpUHATHUS «3aKoHA O Ipe-
KpAaICHUH KU3HU I10 JKEJIAHUIO WITU ITIOMOIIb B CAMOYOHIICTBEY.
Hopmbl 3TOro 3akoHa pacrnpoCTpaHsSIOTCS UCKIIOUUTEIbHO Ha
CMEpPTEIbHO OOJIBHBIX MAIMEHTOB, Y KOTOPHIX HET IIAHCOB Ha
BBI3IOPOBJICHHE WIIN XOTS Obl Ha 3HAYMTEJIBHOE YIIyUIlIEHUE CO-
ctostHuA. Kak k camMuM narueHTaM, Tak ¥ K BpadaM 3aKOH BbI-
JIBUTACT JOCTATOYHO CEPbE3HBbIC TPEOOBAHHUS TIO COOIFOICHHUIO
IpoLecCyalbHBIX HOpM. PelieHue o mpouenype 3BTaHA3UU
MALMEHT JOJDKEH BBIPA3UTh MCKIIOUMTENBHO caM. ONeKyHbl U
POAUTENIN UMEIOT IOPUIMUYECKYIO CHIIY TOJIBKO B Cllydyae, €Clid
[IALIMEHTOM BBICTYIIaeT HECOBEPIICHHOIETHUH. VIHOCTpaHIbI He
MOT'YT OCYILECTBIIATH 9BTaHa3ui0 B Hunepnannax.

Crnenyroueli ctpanoii, koropas B 2002 r. jeraausoBaia ak-
THBHYIO 2BTaHasulo, ctana benbrus [5]. Hopmel npasa no pe-
I'YJMPOBAHHUIO UHCTUTYTA 3BTAaHA3UHU IOXOXKU Ha JeHCTByIOIINE
B Huznepnannax. 1oOpoBOJIbHO YHTH U3 JKU3HH MOTYT TOJBKO
CMEpTEJIbHO OOJIbHBIC MAIMEHTHI, UCIIBITHIBAIOIINE HEBBIHOCH-
MBbI€ CTPaJaHus U AOCTUIIIHE BOCEMHALATHIETHETO0 BO3pac-
ta. B crpane co3mana creumanbHas (enepaibHas KOMUCCHS,
K KOMIIETCHLMH KOTOPOH OTHOCHUTCS HAaJg30p U KOHTPOJIb HaJ
JIeSITEIbHOCTBIO Bpaueil, COBEpINAIOIINX ABTAHA3MIO, BbIIABas
COOTBETCTBYIOLINE 3aKJIIOUCHHS Ha Hee.

Uro kacaercs JIMIL, HE JOCTUTIIMX BOCEMHAALATUIETHETO
BO3pacTa, OJHAKO CMEPTEIbHO OOJIBHBIX M HCIBITHIBAIOIINX
HEBBIHOCUMBIE cTpataHus, To B 2014 roxy xoponem benbruu
MIOANUCAH MEPBbII U HA CEroAHs CMHCTBEHHBIN B MUPE 3aKOH
0 JIeTCKOW 3BTAaHA3UM, MO3BOJIAIOLINN MPUMEHEHHE 3BTaHA3UU
U1l HECOBEPLICHHOIETHUX IeTel [6]. DTO MOKET IPOU3OUTH 110
COOCTBEHHOMY JKEJIaHHIO, COINIACHIO POANTENICH MM ONEKYHOB
U IIPY HAJIMYUU JOKYMEHTAJIbHOTO MOATBEPKACHUS IICUXUaTpa
U 1cuxojiora 00 OCO3HAHMH HEH3JICYMMBIM PEOSHKOM CBOEro
BbIOOpA [7].

[IBeitapckoe 3aKOHOIATEILCTBO B c(hepe IBTAHAZUH CUMTA-
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eTCsl CaMbIM JIMOEpaIbHBIM B MHpE, IIOCKOJbKY B CTpaHe pas-
pELLIEHO NPOBEICHUE 3BTaHA3UU HE TOJIBKO B OTHOLLIECHUH IPaXk-
JlaH CTPaHbl, HO U B OTHOILICHHH MHOCTpaHLeB [8]. O6pamiaer
BHUMaHHUE croco0 Jierajau3aluyl HHCTUTYTa 3BTaHasuu B [1IBeii-
Hapuu mytem nposenenust pedepenayma. Cieayer mpearnono-
JKUTb, YTO HOPMHUPOBAHUE MHCTUTYTA 3BTAaHA3UU B paMKax Ipa-
Ba U €ro JIeraJln3alys UIMEHHO TaKUM 00pa3oM COOTBETCTBYIOT
COBPEMEHHOMY YPOBHIO Pa3BUTHs YEJIOBEUECTBA U Oa3upyercs
Ha NPHHLUNAX JEMOKPAaTHM, BEPXOBEHCTBA IIpaBa M 3alUTHI
npaB u cBoOOJ uesnoBeka. [IpuHsTHE pelieHus o Bomnpocy Jje-
rajgu3alyy HHCTUTYTa 9BTaHa3UM B TOI WM MHOM CTpaHe IyTeM
pedepeHymMa mo3BOJIMT MUHUMU3UPOBATH PA3HOIIIACHS] MEXITY
HOpPMaMM MOPaJIi, PEJIUIHHU U IIpaBa 10 TUM BOIIPOCaM, TaK KaKk
CO3HATeNbHBINA BBHIOOP HACENIEHUS CTPAHbl OTPAXKaeT peaibHOe
COCTOSIHUE OOLECTBEHHOIO CO3HAHMS 10 IOCTaBICHHOMY BO-
pocy.

Yro sxe kacaercs IlIBeiinapuu, To nHUIATOpaMu pedepeH-
IyMma B crpaHe BblcTynwin DenepaibHbli JeMOKpaTH4eCKUN
co103 1 EBaHrensckast napTusi, KOTOpble MBITAINUCH PEKPATUTh
UCIIONIb30BAaHUE HBTAHA3MM B OTHOIICHHM WHOCTPAHILIEB IIyTEM
pedepenyma, Tak Kak B IPAKTUIECKOM M3MEPEHHUHN CIIOKHIACh
cutyauus, korga llIBeiinapus crana eAMHCTBEHHOHM CTpaHOIl B
MHpe, r1e: 1) HHCTUTYT 3BTaHa3Uu JIeraju30BaH; 2) CyObeKTaMu
9BTAHA3UH MOT'YT OBITh KaK rpakaaHe, TaK ¥ HHOCTPAHIIBL, YTO,
B CBOIO OY€peib, IPUBEIO K MACCOBOMY IPOBEACHUIO IIPOLIEY-
PBI 3BTaHA3UM B OTHOIIEHUM MHOCTPAHIIEB B CTpaHe. Brimens-
JIO)KEHHOE CBHUCTEIbCTBYET 00 aKTyaJbHOCTH U OOIECTBEHHOI
HEOOXOAMMOCTH JIeraJIu3alul MHCTUTYTa 3BTaHA3UU B CTPaHax
mupa. Ciemyer OTMETHTb, 4TO Ha pedepenyme xurenu [IBeii-
napuu B abcomoTHoM OosbiinHCTBE (84,5%) BBICKAa3aIUCh 3a
JIeTaIM3alH1I0 9BTaHA3MH JJIsl HEU3JICYMMO OOJIBHBIX, B TOM YHC-
JIe ¥ MTHOCTpaHIEeB [9].

B CIIIA npaBoBoe perynupoBaHUe HHCTUTYTa IBTaHa3UM 00-
YCJIOBICHO (peAepaTUBHBIM TEPPUTOPHAIBHBIM YCTPOICTBOM
roCy[apcTBa, IZie KaXIbld OTJENbHbIM IUTAT BIpaBe YCTaHAaB-
JTMBaTh COOCTBEHHBIC 3aKOHBI B II€JIOM, U I10 BOIIPOCY JBTaHa-
3uM, B yacTHocTH. Tak, Hampumep, B Operone, Bammnrrone,
Mounrane, Bepmonre n Kamudopuuu sBranasusi paspeuieHa
[10]. JoOpoBOBHBII YyXOA M3 JKHU3HH MOXET OBITH paspelieH
UCKJIIOUYUTEIIBHO CMEPTEIbHO OOJIBHOMY, KOTOPOMY OCTaloCh
KHUTH He Oostee nonyroza. [locTaBneHHbIi eMy AHarHo3 I0JDKeH
OBITh MOATBEPIKICH KAK MUHUMYM JIByMs HE3aBHCHUMBIMH Bpa-
yamu. [Ipuyem cam manueHT JOJKEH HE TOJBKO MOATBEPAUTH,
YTO HaXOIUTCS B 3APaBOM yME, HO U BBIPA3UTh CBOE XKEJIaHUE
paccTarbCsi C KU3HBIO TpKAbl. OOpalaeT BHUMaHHUE, 4YTO B
mwtare OperoH Bpad MMEeT MPaBO BBINNCATH HEU3ICUUMO OOJTb-
HOMY YEJIOBEKY CMEpTEJbHYIO 103y Ipernapara, HO BBECTH €ro
cele manueHT 1omKkeH caM. B mrare JKopkus dBTaHa3us 3a-
KOHOZIATEJIbHO 3ampelieHa. AHaIu3 CUTyaluy B APYTUX MITAaTax
CIIIA BbIBMJI, YTO JBTaHA3Ws 3allpelleHa, a €€ HEe3aKOHHOE
MIPOBE/ICHUE BIICUET 32 COOOH YrOJIOBHYIO OTBETCTBEHHOCTD.

Uro KacaeTcs Jierajau3aluy SBTaHa3UuM B CTpaHaX MUPA, IIPO-
CJIEKMBACTCA OIpE/EICHHAs 3aKOHOMEPHOCTh MEXIy CTpaHa-
MH, KOTOpBIE JIETaJIN30BaIM 3BTaHA3UIO — 3TO BHICOKHUII ypOBEHb
JKM3HU HACEJICHUs M peajbHOe COOMIOICHUE U 3alUTa, FapaHTH-
POBaHHBIX TOCYAAPCTBOM, IPaB YEJIOBEKA, IEMOKPATH3M M JIH-
0epaJIbHOCTh TOCYaPCTBEHHOH MONUTHKH, BBICOKOE IIPAaBOBOE
CO3HaHUE U YpPOBEHb 00pa3oBaHHOCTH HaceneHus [1]. MoxHo
c/leNnaTh BBIBOJ, YTO HEOOXOAMMBIM YCJIOBHEM TEOPETHYECKOM
pa3paboTKK U MPAKTHUCCKON OOBEKTUBU3AIMU B pealibHbIC 00-
IIECTBEHHBIC OTHOLICHUS MpaBa Ha CMEPTh IIyTEM 3BTaHA3UH,
KaK IpaBa YeJIOBEKa YETBEPTOro IMOKOJCHUS, SBJSIETCS JTOCTU-
JKEHHE COOTBETCTBYIOIICH CTEIECHU Pa3BUTHUS OOLIECTBA TOM
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WIM MHOU CTpaHbl, o0ecriedeHre BBICOKOTO YPOBHSI Pa3BUTHS
IpaB 4yeJoBeKa, SIKOHOMUYECKUX M COLMANbHBIX Onar Hacele-
HH.

Ha coBpemeHHOM 3Tarne pa3BUTHUS 3aKOHOIATENIbCTBA IO OC-
HOBOIIOJIAraOIINM IIpaBaM ¥ CBOOOIaM YeJIOBeKa JAPYTHX CTPaH
[11] Bompoc 0 HOPMATHBHO-IIPABOBOM 3aKpEIUICHUU IpaBa Ha
CMEPTb U NPUHATUE CIICHUAJIBHOI'O 3aKOHA, COACPIKAHHUEM KO-
TOPOro CTaHET PeryJIMpOBaHUE BOIPOCA MOHATHSA, 3a/1a4, IPUH-
[UIIOB U IIPOLEAYpPbI 5BTAaHA3WN Ha IOCYAapCTBEHHOM YPOBHE
He paccMarpuBaeTcs. OfHaKO JaHHBII BOIIPOC Bce OO0JIbILE IPU-
BJICKACT BHUMAHUE YUYCHBIX U U3YyUACTCs HA YPOBHE NJOKTPUHBIL.

[locnencTBus sneranu3anuyl 3BTaHA3UU SIBISIOTCS HE TOJIBKO
NEPCOHAJIbHBIMU I Y€JIOBEKA, K KOTOPOMY OHA IIPUMEHSICTCA,
OHa BBIPAXKACT IPABOBYIO MO3HMLMIO FOCYIApCTBa 10 OTHOIIE-
HMIO K [TpaBaM 4eJIOBeKa B LIEJIOM, KOTOPasi MOXET HE COBIIAAaTh
¢ o0mecTBeHHbIM MHeHHEM. O0s13aHHOCTHIO TOCYIaPCTBA SIBIISI-
€TCsl CO3ZaHKe YCIIOBHUIL I 0OJIeryeHus: CTpajanuii O0JIbHbIX,
a He Uil MpeKpalieHns: ux cMepTbio. ObecneueHne npasa Ha
KM3Hb Ha HAIIMOHAJIBHOM YPOBHE JOJKHO OCYIIECTBIATHCS Ue-
pe3 rocyJapCTBEHHYIO MOAIECPIKKY, B TOM YHCIIE U 3a CUET pas-
BHUTHS aJUTMATHBHON TMOMOIIU KaK aJIbTEPHATHUBbI 3BTaAHA3UU.
[MannuatuBHast momorns (aHm1. «palliative care»») sBiseTcs
OJTHUM U3 BHJIOB MEIMIUHCKON IOMOIIH, KOTOpasi, COINIACHO
TosnkoBaHuio BO3, yimydiaer kauecTBO KHU3HU MALEHTOB, KO-
TOPBIC CTAJIKUBAKOTCA C OIMACHBIMU IS JKU3HHU 0O0JIE3HIIMU B X
ceMei, myTeM NpeJOTBpalleHUs U OONerdyeHus ux cTpajaHuil
1 Oomu, a TakKe APYrux (U3MYECKUX, NCHUXOCOLUAIBHBIX U
JYXOBHBIX IIpoOisieM. B obrem, onpezensiercs HE0OXOUMOCTb
IOCTOSIHHOTO MOHHMTOPHMHIA IVI00AJbHOrO JOCTYyNa K Iajulna-
tuBHOM nomoru vepe3 BO3, FOHUCE®, BcemupHoii menu-
MHCKOM acconuanuu, BcemupHoii accounanyy MEAUIIMHCKOTO
npasa, APYTrUX MEXAYHAPOAHBIX HEIPABUTEILCTBEHHBIX Opra-
Huzauuil. [IpaBo Ha KU3Hb BIOJIHE JIOTHYHO MOApa3yMeEBaeT
IPaBO Ha NaJUIMATUBHYIO [IOMOLIb, KOTOPAs, B IIpeesax npasa
YeJIOBEKa Ha OXpaHy 3[0pOBbs, SBISETCA HE MPOCTO OIHUM M3
IpaB NallMEHTA B KOHTEKCTE MEAULIMHCKOI'O IIpaBa, HO U BIIOJIHE
peasbHbIM CPEACTBOM peasln3alii IpaBa YeJoBeKa Ha KU3Hb U
OJJHOBPEMEHHO 3aIlUTOH 3TOro mpasa.

Kak ormeuaer A. Llomko-Tlecrepesa [12] Bce auckyccuu 06
9BTAHA3UH, BCE «3a U NPOTHB» — HUYTO MHOE, KAaK «UMYIle-
CTBEHHBIH KOHQIIMKT» M3-3a MpaBa Ha XH3Hb. [IpencraBurenu
JABYX IIPOTHUBOIIOJIOKHBIX TOYCK 3pPEHUsS HHUKOIZIa HE CMOTYT
NPUITH K KOHCEHCYCY, IOKa OOLIECTBO HE PELINT, KEM SIBIISCT-
CsI YEJIOBEK 10 OTHOIICHUIO K CBOCH JKM3HH — BJIAJCJIBLIEM HJIH
JiepaKaTeIeM.

Pan yuensix cuntaror [13-16], uro neranusaiusi akTHBHON U
MMACCHUBHOM 3BTaHA3MH MOXKET INPUBECTHU K CICAYIOUIUM HEra-
THUBHBIM ITOCJICACTBUAM:

— BO-IICPBLIX, HHCTUTYT DBTaHA3WW NPOTUBOPECUUT MEIULINH-
CKOH 3THKE, IIOCKOJIBKY JeSATEIbHOCTb Bpada B COOTBETCTBUU C
KJISTBOM ['Mrimokpara qomKHa ObITh HAalpaBJIeHa Ha COXPaHEHUE
KM3HU YeJIOBEKa, a He Ha ee MpeKpalleHue. DTUYECKUN KOIEKC
Bpadya MHOI'MX COBPEMECHHBLIX CTpaH 3aKpPCIUIACT 3TOT IMPUHIMIT
H OTMCYACT, YTO 38.}13.‘-161‘/’[ Bpaya SABJISICTCS YMCHBIUICHUE CTpajia-
HUH TIPY HEM3JICUUMBIX OO0JIe3HSX, IIPH POXKACHUU M HACTYILIE-
HUH CMEPTH, T.C. aKIIEHT ACJIACTCA HAa Pa3sBUTHHU U COBCPILCH-
CTBOBAHUH MAJJIMATUBHOMN MCIMIINHBI,

— BO-BTOPbIX, HHCTHUTYT 3BTaHA3MKU MOXKET BCTyIlaTb B IIPO-
TUBOPEYME C PEIUTHO3HBIMH HOpPMaMH. MIHCTUTYT 3BTaHa3MH,
paccMaTpuUBaeMblii yepe3 Npu3My XpUCTHAHCKUX PETUTHO3HBIX
HOPM, MOXET IIPUPABHUBATLCS K aKTy camoyOuiicTBa, KOTOpoe
B PEIMIMO3HON JOKTPUHE SBJISIETCS TSXKKUM rpexoM. B cessu
C BBILICHU3JIOKCHHBIM, JICTaJIn3allusl UHCTUTYTa 3BTaHA3UU MO-
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KET NPUBECTU K Maccosomy HETIPUATUIO €TI0 WICHAMH PEIIUTH-
O3HBIX HHCTUTYTOB T'PAaXXIAHCKOrO OOIIECTBAa. A MOCTpOCHHUE
CTaOMIIBHOI PaBOBO# CHCTEMBI B JIFOOOM rocyapcTse Tpedyer
HE CO3/1aHMs, a IPEOJI0JICHHS KOJUIM3UI 1 IPOTUBOPEUUI MEXK LY
IpaBOM U PEIMIMO3HBIMU HOpMaMH, JOCTHUKCHUA FJ'ly6OKOFO H
ruOKOT0 B3aUMOJICHCTBUS MEX/y HUMU;

— B-TPEThUX, NPABOBOM acmekT. Jleranausanusi 3BTaHA3UM U
yperyaupoBaHue OOIIECTBEHHBIX OTHOLICHHMH, CBSI3aHHBIX C
IpoLeaypoii ee NpoBeAeHUs, TPeOYyIOT HOPMOTBOPYECTBA YOI~
HOMOYEHHBIMH Ha 3TO CYOBEKTaMH I10 pa3paboTKe, paccMOTpe-
HHIO, NPUHITHIO U OUIMaIbLHOMY OnyOiIMKoBaHUO: 1) cOOT-
BETCTBYIOILIUX I/ISMeHeHI/Iﬁ B OCHOBHBIX 3aKOHax CTpaH MHUpa,
KOTOpbIe OyIyT 3aKperusiTh [IPaBO Ha CMEPTh HA YPOBHE KOH-
CTPITyL[I/lOHHO—l'IpaBOBOFO perJ'[I/IpOBaHI/IH. Cne;[yeT OTMCTHUTD,
4TO BOIIpOC KOHCTI/lTyLlI/IOHHO—l'[paBOBOFO perJTl/lpOBaHI/IH HUH-
CTHUTYTa DBTaHA3MU SBJISETCS 0OBEMHBIM 10 (GOPME U CIOKHBIM
IO COZIEPIKAHHUIO U JOJDKEH CTATh IPEAMETOM PACCMOTPEHUS OT-
JIeIIbHOTO UCCIIC/I0BAHNS;

2) crenManbHBIX 3aKOHOB 10 ONPEIEICHUIO OCHOBHBIX TEp-
MHMHOB HHCTUTYTa 3BTaHA3MH, 3aKPEILUICHUE [IPABOBOIO CTaTyca
CyOBEKTOB, MPOLEAYPHl U MOPAAKA €€ IPOBEICHUS, YCTaHOB-
JICHUS OTBECTCTBCHHOCTH 3a l'[paBOHapyl_LleHl/Iﬂ, KOTOPbIE MOTYT
BO3HHMKATh B pe3y/ibTarTe HapylIeHWs HpaB U O00s3aHHOCTEH
cyObekTaMu 3BTaHa3uu. CielyeT OTMETUTbh, YTO padoTa HOp-
MOTBOPYECTBA 10 yPEryJIMPOBaHHUIO BOIIPOCA IBTAHA3UH B Ipa-
BOBOM II0JIE MIPEAIOJIaraeT HeoOXOMUMOCTh IIPUBIICUCHHS CIie-
OUaJIMCTOB IO MEAMIMHE U IIpaBa, MHOCTPAHHBIX SKCIICPTOB;

3) COOTBETCTBYIOILMX M3MEHEHHUH B yxKe IEHCTByoLIee 3a-
KOHOAATCJIBCTBO OTHOCHUTCIIBHO CprKTyprlX DJIEMCHTOB HH-
CTUTYTa DBTAHA3UU, KOTOPBIE HAXOAATCS HAa IPAHUILIE C APYTUMHU
OTpacisIMU IpaBa, B YaCTHOCTU B YTOJIOBHBIH M IpakJaHCKUH
KOJICKCBI, OCHOBBI 3aKOHO/IATEJILCTBA O 3PABOOXPAHCHUH.

OTaeNnbHO ClieyeT OTMETHTb, YTO B paMKax co3ianus dddex-
THUBHOTO MPAaBOBOIO MEXaHH3Ma peajn3alyy [paBa Ha CMEPTh
IyTEeM 3BTaHA3UM, HEJOCTATOYHO TOJBKO CO3JAHUSI COOTBET-
CTBYIOILICH HOPMATHBHO-TIPABOBOM 0as3bl Ui rapaHTHPOBAHUS
JI0OPOCOBECTHOCTH IPOBEACHUSI ITOW IPOLEAYPBI, ITOITOMY
BO3HHMKAEeT BOIPOC O HEOOXOAMMOCTH CO3JIAHUSI CIIELHATBLHOTO
opraHa, OCYyLIECTBIISIIOLIEro Haa3opHble (yHKuUH. Beck 31OT
nporecc TpeOyeT 3HAYMTENbHBIX (MHAHCOBBIX 3aTpar. B co-
BPEMEHHBIX yCJ'lOBI/lﬂX BO MHOI'MX CTpaHax MHpa CyLl_IeCTBy}OT
Goiee nepBooUepeIHbIC TPOOIEMBI, TPEOYOLINE HEMETICHHOTO
peLIeH:s] B SKOHOMUYECKOM M COLMAJIbHOM CEKTOpE, MOITOMY
IPUOPUTETHI B TOCYIApCTBEHHOHN MOJUTHKE HA CETrOAHAIIHUM
JIeHb UMEIOT JIpyroii BEKTOp;

— B-YCTBEPTHIX, KpUMHHaJIU3alUsA MEIAULHHBI, 3J10yn0Tpe—
OJIeHHs CpeaM MEAMIMHCKOrO MepCcoHalla U INpEeHEeOpeKeHHe
CBOUM HpO(I)CCCl/IOHaJ'[beIM J0JITOM, BEPOATHOCTDH OIJ_II/IGO‘[HOFO
JIMarHo3a, BO3MOXKHOCTH 3JI0yOTPEOICHHEM IPABOM POJICTBEH-
HHUKaMH JJIsl UMYIIECTBEHHOTO 00OramieH st — COOpHBIE PUCKH,
KOTOPbIE MOXXHO O6’]>e)11/IHI/lT]> B OJMH l'IyHKT, l'[OCKO.]'l])](y OHHU
SIBIISIIOTCSI BEPOSITHBIMU, HO HE 00s3aTeJIbHBIMH TIOCIIE JICTaJIU-
3aI[M1 9BTaHA3MU.

Hapﬂzly C aHaJIM30M B3IJIsI10B y'—leHbIX " CIICUAJINCTOB, BbI-
CTynaromux IMpoOTUB JICraJnu3alllui UHCTUTYTa 5BTaHa3uu, CJIC-
JIyeT pacCMOTPETh COOOpaKeHUs aBTOPOB, IBITAIONIMXCS J0Ka-
3aTb HCOGXOJII/IMOCTB BO3HUKHOBCHUSA YKa3aHHOI'O UHCTUTYTa B
IPABOBBIX CUCTEMaX COBPEMEHHOCTH:

— BO-IIEPBBIX, MPEIOCTABICHUE YEJIOBEKY IIpaBa Ha CMEPTh
SIBJISICTCSl HEOTHEMJIEMO YacThlO0 M CPEACTBOM IOJHOM peasiu-
3alMy 1paBa Ha KU3Hb. ECIIM YenoBeK UMeeT MPaBo Ha KU3Hb,
TO OH UMEET IIPABO PACIIOPSIKATHCS MM [0 CBOEMY YCMOTPEHHUIO;

— BO-BTOpbIX, CYAUTH 06 OTCyTCTBI/II/I DJIEMEHTOB MHCTUTYTa

178

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

9BTAHA3UM BHE IIPABOBOIO PErylIMpPOBAHUS B OOIIECTBE Ha ce-
TOIHSIIHUN AHb HEeNb3s1, HO IIPH 3TOM OHa peajnsyercs 6e3 co-
OTBETCTBYIOIIEH IPOLEAYPBI, KPYTOM CYOBEKTOB, HE MMEIOIINX
HEOOXOAMMOTO MPO(ECCHOHATLHOTO M MPAKTUYECKOTO OIBITA,
0e3 MPOBE/ICHNST COOTBETCTBYIOLIET0 KOHTPOJISI HaJl IIPOLIECCOM
MPOBEACHUA, HECBO3MOKHOCTHU IMPUBJICHYCHUA K OTBETCTBEHHOCTHU
B CJlyuae HapyLICHHs IIPaB H CBOOO YeoBeKa U MPaykKIaHUHA;

— B-TPETbHX, 0€3HAJIIKHO OOJIHOW YETIOBEK MOXKET BBICTYIIUTh
B Ka4eCTBE JIOHOPA OPTaHOB JIsI MAIIMEHTOB, KOTOPBIM YKM3HEHHO
HeoOxoMMa TpaHCIUIaHTalus. B TakoM ciiyyae MHCTUTYT 3BTaHa-
3UM MOXKET PacCMaTpPHBATHCS B AUAICKTHYECKOM SIMHCTBE IpaBa
Ha CMEPTH IJIs1 HEU3JIEYMMO 60J'll)Hle U I1paBa Ha )KU3Hb I alu-
€HTOB, HY)KIAIOLIUXCS B TIEPECa/Ike OPraHoB;

— B YCTBEPTHIX, IIPU yCTaHOBHeHI/II/I M 3aKOHOJATCJIbHOM 3a-
KpPEIJICHUH TpeGOBaHI/Iﬁ KJMuam, B OTHOLICHUU KOTOPBIX MOXKET
OBITh MPOBEICHA 9BTaHA3Us, U (POPM FOPUIMUCCKOTO OPopmITe-
HUSL 3TOH MpoLenypbl, IPOBEICHUN aHAIM3a OOIIMX KIMHUYE-
CKHX l'lOKa3aTeJ'[eﬁ manueHTa HECKOJIbKMMU HE3aBUCHMBIMU
OKCHEpTaMy — MEIAMKAMU JUISA NOATBEPIKACHUSA TepMHHaHbHOﬁ
CTaMH, HENU3JICUMMOCTH, O0JIE3HEHHOCTH 3a00IeBaHus 1JIsl UC-
KJIIOUEHHUS] HETOYHOTO AMarHo3a, CypoBblii KOHTPOJb TOCyaap-
CTBa 3a MPOLEIY PO 0OPMIICHUS 1 OCYILECTBICHUS IBTAaHA3UH
U, B MIEPBYIO O4epe/ib, JOOPOBOJILHOE COINIACHE CaMOro Maly-
€HTa CTaHYT HACTOALIMUM BBIPAXXCHUEM B IIPaBOBOM U3MECPEHUU
IpaB YeI0BeKa YeTBEPTOrO ITOKOJICHHS;

— B-IIATBIX, DBTAHA3HA O6CCl'le'-ll/IT peaiu3anuio nNpuHIuIna ry-
MaHHU3Ma — OJHOTO M3 OCHOBOIIOJIAraOIIUX IPUHIUIIOB TIPaBa,
HOCKOHbe OHa CMOXET YMECHBUIIUTL MYKHU HEU3JICUHUMO 60)'[]:—
HOT'O MalMeHTa, I0ATOMY IIPABO Ha IBTAHA3MIO — ITO IPAaBO HE
panu BceX, a Ul KOHKPETHOW TIpYIIbI JIML, KOTOPbIE B CHILY
OIPeIeNICHHBIX 0OCTOSATEIBCTB HY)KAAIOTCS B HEH.

BeiBozbl. Takum 00pa3oM, B T€HE3UCE PA3BUTHUS MPAB U CBO-
00/ YesIoBeKa U TpaXkJaHiHa aKTHBHO (opMuUpyeTCst 4eTBepToe
MOKOJICHUE TIPaB YeJIOBeKa, OCHOBAHHBIX Ha 0COOCHHOCTSIX pas3-
BUTHSI HAyYHOTO MPOTPecca COBPEMEHHOCTH U COLMAJIBHO-TIpa-
BOBOT'O CO3HaHUsI yenoBeuecTBa. Cpeny mpaB 4eTBEPTOro MOKO-
JICHUA OCO6OFO BHHUMAaHUA y‘leHle, MCIUIITMHCKUX pa6OTHl/lKOB,
¢unocopoB, 3aKoHOAATENEH, IOPUCTOB 3aCIy)KHBAET IPABO
YeJIoBeKa Ha CMEPTb MyTEeM 3BTaHa3MH, KaK JOTHYECKOe Pa3BH-
THUEC IIOJIHOTHI U BHyTpeHHeFO CoACpIKaHus 06LLIel'[pI/I3HaHHOFO
U TapaHTHPOBAHHOTO MEXIYyHApPOAHBIM COOOLIECTBOM IMpaBa
YeJIoBeKa Ha )KU3Hb.

HeCMOTpﬂ Ha MpOTUBOPECUYUBBIC B3IVIAAbI y'—leHbIX U MpaKTUu-
KOB Ha caMy (ritocodcKo-penuruo3HoO-IpaBoByIO CyTh HHCTH-
TyTa 9BTaHA3MHU U €€ MPOLEYPHO-COACPKATEIBHYIO COCTABIIS-
IOIIYIO, JICTAIN3ALMUs ¥ HO3UTUBHOE BOCIPHATHE B CO3HAHHU
JIFOfIeil MHCTUTYTA ABTaHA3MK B OOJIBIIMHCTBE CTPaH Mupa (Jie-
MOKpPAaTHU4YHO, JHOEpaIbHO U YKOHOMHYECKH Pa3BHUTHIX) — 3TO
omkaiiee Oyayluee, 00CykIeHHEe KOTOPOro CEroiHs I0JIKHO
OCYILECTBIIATHECS HA HAYYHOM M IPAKTUYECKOM YPOBHSAX C Iie-
JIBIO BblpaGOTKl/l HOUBUWJIM30BAaHHOTI'O IMOAXO0AA K JICraJIu3ali UH-
CTUTYyTa DBTaHA3MU B CTpaHax Mupa.

CrenyeT OTMETHUTh, YTO OCJIOKHEHHs COLMAIBHOM KHU3HU B
COBPEMEHHOM MHpPE IPHBOIMUT HE TOJBKO K TpaHc(hOpManuu
OOIIIECTBCHHBIX OTHOIICHUI MW OBICTPOro OOHOBJICHHUSI BCETO
HOPMaTUBHO-ITPaBOBOI'0O MacCHMBa, HO U K 3HAYUTECIIbHOMY yCKO-
PEHHIO M YDIYOJICHHIO MPOLECCOB (OPMHUPOBAHHS HOBBIX OT-
pacieii HalMOHAJIBHOTO Npasa. B pelicTByrolell npaBoBoi aeii-
CTBUTCIIBHOCTH HeO6XOJlI/IMO BBIACIIATH MCIAMIUHCKOC ITPpaBoO.
Co3anye MeIUIMHCKOTO MpaBa Kak HOBOW OTpPACiH Mpasa siB-
JSIETCST TIOTPEOHOCTHIO COBPEMEHHOCTH, YTO MO3BOJIUT dPdex-
THUBHEC perﬂHpOBaTb IpaBOBbIE OTHOLICHUS B Me)lHuHHCKOﬁ
cdepe. MHCTUTYT 9BTaHa3MH, B CBOIO OYepelb, JOJDKEH 3aHSITh
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CBOE MECTO MMEHHO B paMKaxX MEAMIIMHCKOTO MPaBa, U JOJDKCH
paccMarpuBaThCs Kak CUCTEMa IMPABOBBIX HOPM, HAIIPABICHHBIX
Ha YyperyJnpoBaHHE OOILECTBEHHBIX OTHOILCHMM, BO3HUKAIO-
KX TIPH MPESTHAMEPEHHOM JIUIICHUHN )KHU3HU OOJIBHOTO C IISIThI0
o0JierdeHust ero CTpajaHuii, ycTaHaBIUBAIOIIAs CyObEeKTHBHBIH
COCTaB M 0COOBIE METOJIbI TIPABOBOIO PEryinupoBaHus. Barsg
HA MHCTUTYT IBTAHA3MM KaK HA COCTABJISIFOIIMHN DIIEMEHT MEIIH-
[IUHCKOTO MpaBa obecneunut dhdekTuBHOe U auddepeHmpo-
BaHHOE [IPAaBOBOE PETYIUPOBAHUE IPOLIEAYPHI €r0 IPOBEACHMUSL.
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SUMMARY

THE RIGHT TO EUTHANASY HOW THE FOURTH
GENERATION HUMAN RIGHT

'Hyliaka O., *Mernyk A., ?Yaroshenko O.,’Gnatenko K.,
Sliusar A.

'National Academy of Legal Sciences of Ukraine, Kharkiv,
Ukraine, *Yaroslav Mudryi National Law University, Kharkiv,
Ukraine, 3Volodymyr Dahl East Ukrainian National University,
Severodonetsk, Ukraine

The fundamental and fundamental human right that is cen-
tral to the system of non-proprietary rights aimed at ensuring
the natural existence of an individual is the human right to life.
The development of a civilized world leads to a new subjective
perception of people about the origin of man, his place in the
ecosystem and outer space in general and the scope of human
rights and their transformation in particular.

Complications of social life in the modern world leads not
only to the transformation of social relations and the rapid re-
newal of the entire legal framework, but also to a significant
acceleration and deepening of the formation of new branches
of national law. In the current legal reality, it is separately
necessary to separate medical law. The creation of medical
law as a new branch of law is a necessity of our time, which
will allow us to more effectively regulate legal relations in
the medical field. The Institute of Euthanasia, in turn, should
take its place precisely in the framework of medical law, and
should be considered as a system of legal norms aimed at
regulating social relations arising from the deliberate depri-
vation of life of a patient in order to alleviate his suffering,
establishing the subjective composition and special methods
of legal regulation. A look at the institution of euthanasia as
an integral element of medical law will provide an effective
and differentiated legal regulation of the procedure for its
implementation.

Keywords: euthanasia, medical law, institute, human rights,
right to life, right to death.

PE3IOME

IMPABO HA 3BTAHA3UIO KAK INPABO YEJIOBEKA
YETBEPTOI'O TIOKOJIEHUA

Tuaska O.C., 2Mepuuk A.M., SIpomenko O.M.,
Tuarenko K.B., 2Cirocap A.M.

'HayuonanvHas axademusi npagosvix Hayk Yxpaumwl, Xapbkos;
’Hayuonanenulii  1opududeckutl ynusepcumem um. Spociasa
Myopozo, Xapvkos; >BocmouHOYKpAuHCKUlL  HAYUOHANLHLL
yHugepcumem um. B. /lans, Cesepoooneyx, Yxpauna

B crarbe akmeHTHpyeTCs BHUMAHHME HA TOM, YTO OCHOBOIO-
nararomee U (pyHAaMEHTaIbHOE MPaBO YEIOBEKa, KOTOPOE SIB-
JSIeTCS ICHTPAIBHBIM B CHCTEME HEMMYIIECTBEHHBIX ITPaB, Ha-
MpaBJIEHHBIX Ha O0ecHedeHne €CTeCTBEHHOTO CYIIeCTBOBAHMS
YeI0BeKa, SIBIAETCS ero MPaBo Ha KU3Hb. Pa3BUTHE IIMBUIIN30-
BaHHOTO MHpPA MPUBOJUT K HOBOMY CYOBEKTHBHOMY BOCIIPHSI-
THIO TEOPHH MPOUCXOXKICHHUS YeIOBEKa, €ro MecTa B HKOCHU-
CTeMe M KOCMHYECKOM ITPOCTPAHCTBE B IEJIOM U cdepe mpas
4YeJI0BeKa M X TPAaHC(HOPMAIINH B JACTHOCTH.
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Ha ocHOBaHUM NPOBECHHOTO aHANN3a CJeJIaH BBIBOJ, YTO
OCJIOKHEHHUsI OOILIECTBEHHOW JXM3HH B COBPEMEHHOM MHpE
HPUBOJST HE TOJNBKO K TpaHC(HOpMAIMK OOIIECTBEHHBIX OT-
HOLICHUI 1 OBICTPOMY OOHOBIICHHIO BCEH ITPaBOBOIA 0a3bl, HO
TaK)Ke K 3HAYUTEIHHOMY YCKOPEHHIO M yIIyOiaeHuo GpopMu-
pOBaHUs HOBBIX OTpaciel HAMOHAJIBHOTO MpaBa. B HbIHemI-
HEll PaBOBOil peabHOCTH HEOOXOAUMO OTACIBHO BBIICIHTH
oTpacib MeaunuHckoro mnpasa. Co3gaHue MeEIHIUHCKOTO
npaBa, KaK HOBOIl OTpaciu, sBISIETCS HEOOXOAUMOCTBIO CO-
BPEMEHHOCTH, TaK KaK MMO3BOJHUT Ooyiee dPPEKTHUBHO pery-
JUPOBATh MPABOOTHOIICHHS B MeAUIUHCKOH cepe. UucTu-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TYT 3BTaHA3MH, B CBOIO OUePE/ib, JIOJKEH 3aHATh CBOE MECTO
HMMEHHO B paMKax MCIWIMWHCKOTO IIpaBa U pacCMaTpuBaTbCA
KaK CHCTEMa IPaBOBbIX HOPM, HallpaBJICHHBIX Ha PEryjanpo-
BAaHHEC COMAJIbBHBIX OTHOmeHMﬁ, BO3HUKAIOUIKUX B pPE3YJIbTATE
NpEeAHAMEPEHHOTO JIMIICHUS KU3HM MaleHTa C LEeNblo 00-
JICTYC€HUA €ro CTpagaHusd, Ha YCTAaHOBJICHUE Cy6'beKTI/IBHOFO
coCTaBa U CIELHAJIbHBIX METOIOB IPABOBOTO PEryIupoBa-
HUA. PaCCMOTpeHI/Ie UHCTUTYTA 5BTaHAa3UU KaK HEOTHEMIIEMO-
ro 2JIEMEHTa MEAMLUHCKOTO TpaBa obecrnedut 3 HeKTUBHOE
u nuddepeHunpoBaHHOE IPABOBOE PETyIHPOBAHUE HOPSIIKA
€TI0 IPUMEHCHUA.
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OTAEJIBHBIE ITPABOBBIE 1 MEJINKO-COLIUAJIBHBIE ACITEKTbI
MNOCMEPTHOM TPAHCILJIAHTAILIUU B YKPAUHE

'bamok B.H., 2Tpunbko JLIL., Tomamenko A.M., 'Ocranenxo FO.H., Bagsixaiiio 1.1,

!Hayuonanvnuiil iopuduyeckuil ynusepcumem Yxpaunot um. Apociasa Myopozo, Xapbkos,
2Honmasckuil opuduueckuti uncmumym Hayuonanvnozo ropuouueckoeo ynusepcumema Yxpaunot um. Apociasa Myopoeo, Ykpauna

TpaHcIulaHTalUs YEJIOBEYECKUX OPraHOB, TKAHEH M KIIETOK
MIPUBJICKACT BHUMAHHE MHOTOYHCIICHHBIX IPABUTEIBCTBEHHBIX
1 HETIPAaBUTEIILCTBEHHBIX OPraHU3aLHii, A TEIEHOCTb KOTOPBIX
HaIlpaBJieHAa Ha IOBbIIIEHHE 3()(PEKTUBHOCTH U YCOBEpPIICH-
CTBOBaHHE PA3BUTHS MEULIMHCKONW HAyKH C LIEJIBI0 COXPAHEHHS
1 NIPOJIOJKEHUS )KU3HU COTHU ThICAY Jitofieil. 3a npowenmue 50
JIeT TPAHCIUIAHTALMS YEIOBEYSCKUX OPraHOB, TKAHEH U KIICTOK
CTaja IPaKTHKOBaTbCs BO BCeM Mupe. Bmecre ¢ Tewm, cye-
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CTBYIOT BECbMa GOJIbIIKME PA3INUKs B JOCTYIIE K OTEPALUAM 10
TPaHCIUIAHTALUK U B KAYECTBE MPEIOCTABICHUS MEAUIIMHCKHUX
YCIIYT, ypOBHE OE30IIaCHOCTHU B Pa3HBIX CTPaHAX MHUPA.
IMocTOSIHHOE COBEPLIEHCTBOBAHUE MEIUIIMHbI, TEXHOJIOIU-
YECKHX IPOLIECCOB MPUBEIIO K YBEIMYCHHUIO CIIPOCA HA TpaHC-
iantanuio. HexBarka MMEIOIMXCS ISl EPECAIKA OPTraHoOB,
a TaKke KOIM3MU B 3aKOHOIATEJIbCTBE OTIEIBHBIX CTpPaH
CTUMYJIMPOBAJIM POCT HE3aKOHHOW TOPrOBIM YEIOBEYECKUMU
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OpraHamMi, 0COOEHHO OT KMBBIX JJOHOPOB, HE MMEIOIUX POJ-
CTBEHHBIX CBsi3ell ¢ peuunueHramu. B 1987 r. Bcemuphas ac-
camoOies 3paBOOXPaHEHNUs, B LIEJSIX YMEHBIICHHS 1 IPEKpale-
HYSI TOPTOBJIM YEJIOBCUECKHUMHU OPraHaMM B LIEJIAX HAXKUBBI, HA
40-i1 ceccun BBICTYNUIJIA C UHULIMATUBOM, OPUEHTUPOBAHHOM Ha
HOArOTOBKY IepBbIX PykoBoxsmux npunnunos BO3 no tpaxc-
IUIAHTALUH, KOTOpbIe ObUTH yTBep)KAeHbI Accambieeii B 1991 1.
B pesomonuun WHA44.25 [25]. Otu PykoBonsiuue NpUHIUIIBL
OKa3bIBAJIM OOJIBIIOE BIIMSIHUE HA KOJIEKC MOBEICHUSI U MpaK-
THKY B 9TOil cdepe, a TakKe Ha 3aKOHOIATEILCTBO B OOJIACTH
TPaAHCIUIAHTOJIOTUU BO BceM Mupe. 21 mas 2010 r. Becemupnas
accamOriest 37[paBooXpaHeHus pUHsIa pesosono WHA63.22
[26], Ha ocHOBaHMM KOTOPOIl OHA yTBEepAHIa OOHOBJICHHbIN Ba-
puanT PykoBomsumx npunnunos BO3 u onpenenuia Hampas-
JICHUS IIporpecca B LeNsIX ONTUMU3ALUK JOHOPCKOW U IPaKTH-
KU TPaHCIUIAHTALUH.

JIOHOPCTBO OPraHOB SBJIAETCS OJHUM U3 aKTyalbHBIX BOIPO-
coB B chepe MEIMIMHBI BO BCeM MUpe. XOTs MPaKTHKa TPAHC-
IUIAHTALUK CYLLECTBYET B OOJIBIIMHCTBE FOCYIapCTB MUPA, BCE
JKE€ OCTaeTCs MHOKECTBO HEPa3peLIeHHBIX BONPOcoB. OqHUMHU
U3 HUX SIBIISIOTCSA BOIPOCHI, CBA3aHHBIC C TOCMEPTHOI TpaHC-
IUIaHTalued opraHoB B YkpauHe. HecMoTpst Ha 3HaunTEIBHOE
yBeJIMYEHHEe MacliTaboB TEpecajkd YeIOBEYECKHX OpraHoOB,
TKaHEeH U KIJIETOK Ha CErofiHs CYIIECTBYEeT HEOOXOAUMOCTh yCO-
BEPLICHCTBOBAHUS MEXaHNU3Ma IIEPECaIKH OPraHOB OT YMEPLIUX
JIUI KaK Ha [IPAaBOBOM YPOBHE, Tak U B cepe MpeaoCcTaBIeHUs
MeIuIUHCKUX ycayr. Ilo mH(popmanmu obuiecTBeHHOH opra-
Hu3anuu «Bceykpannckas miardopma goHopersa «iDonory, B
YKpanHe KaxAblii IeHb yMHUpaeT 9 uelloBeK, TPaHCIIAHTAllUU
oxuaarot okosio 5000 ykpauHues [5].

B crarbu paccMOTpeHbI BONPOCH! HOCMEPTHON TpaHCILIAH-
TalUK B INIOCKOCTH IIPABOBOTO PEryIHPOBAHMS, MEAULIUHCKON
HayKH, 3TUUECKOI Touku 3peHus. CaenaH BbIBOA OTHOCUTEIBHO
HE00X0MMOCTH HH(POPMHUPOBAHHS BO3ZMOYKHOCTEH U3BSITUS Op-
TaHOB, TKaHEeH M KJIETOK, a TAKKe MPOLEAYPhl OCYLIECTBICHUS
JIAHHOTO MEXaHH3Ma B YKpauHe.

3HaYMMBbIE C TEOPETHYECKOW M MPAKTHYECKOHW TOYKH 3pe-
HHS BOIPOCHI, Kacamolyecs OCOOCHHOCTEH TpaHCIUIaHTa-
IIUM OPraHOB, SBIAIOTCS IIPEAMETOM MHOTIOYMCIICHHBIX Ha-
YUHBIX HCCJICIOBAHHH, CPEAM HUX MOXKHO BBIICIHTH PabOTHI
[1-4,10,12,14,15,17-19,21]. Bonpocsl TpaHCIUIAaHTALUU SIBIISI-
I0TCSI ONHUMM U3 aKTyaJIbHbIX U HanboJsiee CI0XKHBIX CPEAHr Mpo-
Oi1eM venoBedecTBa. TPaHCIUIAHTONOIUS HA CETOHAIIHUN ICHb
ABJSIETCS MEXIUCLUIUIMHAPHBIM IPEAMETOM HCCIIEIOBaHUN
IUIsl FOPUCTIPYACHLIUY, MEIULIUHBI, STUKU, COLIUOIOTUH.

Lenb uccnenoBanust — aHAJIN3 MPOOJIEMHBIX BOIIPOCOB, CBSI-
3aHHBIX C IIOCMEPTHOIl TpaHCIIAHTalMell, B YacTHOCTH ee
[PaBOBOTO 00ECIEYEHHs, ITHUSCKUX ACIEKTOB, MEIUIMHCKUX
BO3MOYKHOCTEH YCOBEpIIEHCTBOBAHUS MPOLEAYPHI IPEIOCTaB-
JICHUS OPTaHOB PELUIIUEHTY, a TAKXKe MOMCK IMEPCHEKTUB HX
pasperieHus.

Marepuas u MeToabl. [IpoaHanu3upoBaH ONBIT YKpaUHbI U
3apyOeXKHBIX CTpaH MO paccMaTpuBaeMoMy Bompocy. Mcnosnb-
30BaHbl METOJbI: CPABHUTEIBHO-IIPABOBOM, CTATUCTUYECKHM,
MHJIyKLUH, aHAJIM3a, CHHTE3a.

PesyabTarsl U 06cy:kaenue. BeeoOreit nexnapanueii npas
yesoBeka, npuHAToil OOH B 1948 1. 3akperuieHO MpaBo Kax-
Joro yenoBeka Ha xu3Hb [7]. Kak cunraer b.B. OctpoBckas,
peayu3anus MpaB yejoBeKa (Mpexke BCEero, npaBa Ha YKU3Hb)
3aBUCHUT, B YaCTHOCTH OT (PyHKIIMOHUPOBAHUS CUCTEMBI JIOHOP-
CTBa ¥ TpaHcIIaHTauuu [16].

TpaHcrmanTanus OpraHoB, TKAHEH M KIJIETOK BO3MOXKHA OT
JKUBBIX JJOHOPOB, a Takxke OT ymepuux. M eciau nepecanka op-
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I'aHOB OT XKHMBBIX JIUL B YKpanHe J0CTaTOYHO IINPOKO HCIIOb3Y-
€TCsl, TO BOIPOCHI IOCMEPTHOIO JOHOPCTBA HauaJld 00CYXIaTh
CPaBHUTEJIBHO HEAABHO B OTJIMYUE OT €BPONEHCKUX CTpaH, Iie
OHO Pa3BUTO Ha BBICOKOM YpOBHE. bonbImMHCTBO eBponeiickux
rOCyZIapCTB ¥ CTPaH MHpPa B 1I€JIOM IpH GOPMUPOBAHUH CBOETO
3aKOHOJATEIbCTBA B HCCleLyeMol cepe npuaepxkuBarorcs Py-
KOBOJSIIMX NMPUHLIKIIOB BO3 OTHOCHTENBHO TpaHCIIAHTALIUU
YeJIOBEUECKUX KJIETOK, TKaHEH M OpraHoB, Iie KpoMe Ipodero
OIIPEJIeNICHO, YTO OPTaHbl YISl HePecaku JIydliie OpaTh OT yMep-
mux [26]. Takoit npuHUMI AEHCTBYeT, HanpuMep, Bo dpaniyu
[22], BenukoOpuranuu [24] u psae Apyrux cTpas.

B 3aBucuMocTH OT CYyLIECTBYIOIIEIO B CTpaHE 3aKOHA, OT
KYJIBTYpHOT'O YPOBHSI, PEIMIMO3HbIX B3IVIAA0B U KAKUM 00pa3oM
CEMbHU YYaCTBYIOT B IIPOLIECCE IPUHATHUS PELLIEHUH OTHOCUTEIIb-
HO CBOET'0 3[J0pPOBbsI B LIEJIOM, COIVIACHE Ha MOJIy4YEeHUE OPraHOB
U TKaHEH OT yMEPILIMX MOXKET ObITh KaK «4€TKO BHIPAKECHHBIMY,
TaK M «IpernoiaraeMbiM». B 00enx cucTemax Hecoriacus de-
JIOBEKOM IIOCMEPTHOTO M3BATUS €TI0 KIETOK, TKaHEeH Wim opra-
HOB BOCHPEIISITCTBYET TAKOMY M3bATHIO. B cucreme 4eTko BbI-
PaKeHHOTO coracus (Ipe3yMIILUsS HECOIacksl), KJIETKU, TKaHU
¥ OpPraHbl MOTYT OBITh U3BSITHI U3 JOHOPA B CIIyYae, €Cli yMep-
UM HPH XKU3HK OBUIO 3asIBJICHO COIVIACHE HA TaKOe M3bSITHE.
Cortacue MOXeT OBITH NMPEIOCTABICHO B YCTHOH (hopMe WIIH
3a()UKCUPOBAHO B MEIHUIMHCKOIl KapTe, KapTe JOHOpPa, BOAH-
TEJIbCKUX NPaBax WU B IPYyTUX JOKYMEHTAaX, yIIOCTOBEPSIOLINX
JMYHOCTH JINOO B peecTpe JOHOPOB B 3aBUCUMOCTH OT 3aKOHO-
JIaTeabCTBa CTPaHbI MPoXKKUBaHuUsL. Takoit npuHIKI HHPOPMHUPO-
BAaHHOCTHU comacusi puMeHstoT B Auruu, Mpnanauu, CLLIA,
Jlatunckoit AMepuke, YKpauHe.

B ciryuae, ecnu cortacue ObLIO MPEAIoNaraeMbiM (Ipe3yMIl-
us coracus), T.€. YMEPLIMH MpU KU3HU HE OCTaBWJI HH IO-
JIO)KUTEIIBHOTO, HU YETKO OTPHULATEIBHOIO OTHOIIEHUS K U3b-
SITHIO OpraHa, paspelieHie Ha U3bsTHE He TPeOyeTCsl OT wieHa
ceMbU yMmepulero. Takol THUIl Npe3yMILMU XapaKTEpeH ML
Wcnanuu, benbrun, ABctpun, Poccun u psima apyrux crpa.
U, xak uznoxeHo B PyxoBonsmux npunuunax BO3 no tpanc-
TUTAHTAIMH YEJIOBEUECKUX KIIETOK, TKAaHESH W OPraHoB (pe30ito-
s WHAG63.22) [26], x0T He TpeOyeTcs: YeTKO BBIPaKEHHOIO
CoIVIacusl Ul M3BJICUCHUS KIIETOK, TKaHEll WM OpraHoB ymep-
ILIEr0 YeJIOBEKa, KOTOPBIH MIPU JKU3HU HE BHICKA3bIBAJI BO3paXKe-
HU{, TpOrpaMMbl NPEJOCTaBICHUS OPIaHOB MOTYT HEOXOTHO
OCYILECTBIIATh 3Ty IPOLEAYPY B Cilyyae, €ClIM POACTBEHHUKH
JIMYHO BO3pakaroT IPOTUB M3BJIEYCHUS OpraHa Juls TPaHCIIaH-
TalM; aHAJOTMYHBIM 0O0pa3oM, B paMKax IEPBOH CHUCTEMbI
IPOrpaMMbl OOBIYHO IBITAIOTCS 3aPYUUTHCS Pa3pelIeHHeM OT
YJICHOB CEMbH JaXe B TEX CIIydasix, KOrjaa yMEpILIUi IPH )KU3HU
BBIpa3ui cBoe coracue. [IporpamMmbl MoryT B Oosnbluei cre-
IICHU I10J1araThCsl Ha YE€TKO BBIPAKCHHOE WJIM IIPEAIOIaracMoe
coIvIacue yMEpIIEro, He 3apy4asch NaJbHEUIINM pa3peleHU-
€M OT YJICHOB CeMbHU B ClIydae, €ClM IOHMMaHUE U BOCIPHUS-
THE IpoLecca JOHOPCTBA KIIETOK, TKAHEH M OPraHoOB INTyOOKO U
OJZIHO3HAYHO YKOPEHHJIOCh B OOLIECTBEHHOM CO3HAaHUH. Jlaxke B
TeX ciIydasix, KOraa K poACTBEHHUKaM He oOpallaroTces 3a paspe-
IIEHUEM, JOHOPCKUM IIporpaMMaM HEOOXOOUMO PacCMOTPETh
HCTOPUIO OOJIE3HN YMEPIIIETo U ero MOBEICHYECKUE XapaKTepH-
CTUKH C YICHAMH CEMbH, XOPOLIO 3HABLIMMHU €ro WU ee, Ho-
CKOJIbKY TOUHass HH(QOpPMAIUS O JOHOPaX CIIOCOOCTBYET MOBBI-
IICHUIO 0E3011aCHOCTH TPaHCIUIAHTAIMH.

Takum 00pa3oM, yUnUTHIBasi 3HAYUMOCTD MOTYYESHUSI COIIIACHSI
KaK C 3TUYECKOW TOUKM 3pEHHMs, TaK U B IPABOBOM IIOJI€, CH-
CcTeMa U3bATUSI OPraHOB, TKAHEH M KJIETOK J0JDKHA 00ECIIeYUTh
HOJIHYI0O HH(POPMUPOBAHHOCTH JIFOACH OTHOCHTEIIBHO BO3MOXK-
HOCTH M MEXaHU3Ma U3bITUS OPraHoB, TKaHel u kietok. [ToaTo-

181



My caenyer cormacures ¢ C. [0Tbe, KOTOpBIA yTBEpHkIai, 4TO
JUISL yperyJlupoBaHuUs BOIIPOCOB JJOHOPCTBA M TPAHCIIAHTALUH,
CTpaHaMm, B IIEPBYIO ouepelib, HeoOxoanma npasosas 6aza [20].

Tpancmiantanus opranoB 1 pabora TpaHCIUIAHTAMOHHON
ciy)x0bl B YKpanHe B HAcTOsIIEE BPeMs perllaMeHTHPYETCs
3akoHoMm Ykpaunbl oT 17 mas 2018 roma Ne2427-VIII «O
NPUMEHEHUH TPAHCIUJIAHTALlMM aHATOMMYECKHUX MaTepualioB
yesnoBeka» [8]. B konue 2019 roga B 3aKOH BHECIHU Psif Cy-
[ICCTBEHHBIX U3BMEHEHUH. B COOTBETCTBUU C ATUM 3aKOHOM B
YKpauHe npeaycMOTPEeHO NPe3yMIILUI0 HECOMIacus, T.€. U3b-
ATHE OPraHoOB, TKAHEH W KJICTOK JJIs TPaHCIUIAaHTALUU T1OCIIe
CMEPTH BO3MOXHO TOJIBKO B CIy4yae MHUCBbMEHHOIO MPUKHU3-
HEHHOro comiacus JoHopa. CoIIacHO 3aKOHY, KaKIbli co-
BEPILECHHOJETHUI IrpakJaHNH YKPauHBl MOXET COITIACUTHCS
Ha MIOCMEPTHOE TOHOPCTBO MJIM OTKa3zaTbcs oT Hero. [locie
BHECEHHUS CBEJICHUS O COTJIACHH WUJIU HECOMIACHH Ha MOCMEPT-
HOE JI0HOPCTBO B EfMHYI0 rocynapcTBeHHYI0 HHPOpMAIHOH-
HYIO CHUCTEMY TpaHCIUIAHTALUH, 0 JKEJIAHUIO JINLA, OTMETKA
00 9TOM BHOCHTCSI B MACIOPT IpakJaHMHA YKPauWHbl W/WIH
yAOCTOBEpEeHHE BoauTeNs YKpauHbl. Kpome 3TOro, Kaxablid
Ipax<IaHUH CMOXKET HAa3HAYUTh YIOJHOMOYEHHOE JHIO, KO-
TOpOE MPUMET PELICHUE O JOHOPCTBE 3@ HETO MOCIe CMEPTH.
Ecnu npu ’KU3HU 4eI0BEK HE OIpeieIml YIIOJIHOMOYEHHOTIO
IpeICTaBUTENs, corlacue Oepercs y BTOPOro Cynpyra Wi B
OJHOTO U3 OJIM3KUX POJCTBEHHHKOB. 3aKOHOM 3alpeniaeTcs
U3bIMaTh AaHATOMUYECKUE MaTepHualbl IS TPAHCIUIAHTALMH,
€CJIM MPOTUB JOHOPCTBA BBICTYNAIOT MPABOOXPAHUTEIHHBIC
opraHsl, cyaeOHble MEIUIIMHCKUE 3KCIEPThl WIM CyIeOHbIe
uHCTaHMKU. He MoryTt ObITh JOHOpamu Jula, KOTOPbIE OT-
HOCATCSI K KATETOPHUH JCTCH-CUPOT U JETEH, JUIICHHBIX PO-
JIUTEJIbCKOW OIEKH, JIMIA, MPU3HAHHBIC HEHACECIOCOOHBIMU
U T€, Ubsd JIMYHOCTb HE YCTAHOBIJICHA, a TAK)KE MHbIC JIHIIA,
YCTaHOBJICHHBIE 3TUM 3aKOHOM. CBeIeHHS O U3BSITOM aHATO-
MHYECKOM MaTepuaje BHOCUTCS B YCTAHOBJIEHHOM IOpsAKE
TPAaHCIUIAHT-KOOPAMHATOPOM EJMHON rocynapCTBEeHHOW WH-
(OpMAIMOHHON CHCTEMbI TPAHCIUIAHTALIUUA OPraHOB M TKa-
neit (ETUCT).

27 nexabpst 2018 . Kabunet MunuCTpOB YKpauHbI yTBEP-
JIMJT TIOPSIIOK MPEOCTABIICHHS COIJIacusl Ha JOHOPCTBO [9].
OH yTBepauJI psiJi MUCBMEHHBIX (OPM ISl BOJCH3bSBICHUS
rpax<iaH Mo MOBOJY BO3MOXXHOI'O JOHOPCTBA, KOTOpbIe OYIyT
BHocuThcsi B ETICT. KonnuecTBo 3asiBIeHUI, KOTOPBIE MO-
KET MoaaTh HU3MUCCKOE JIUIIO, SIBISICTCS HEOTPAHUYCHHBIM.
Penienue, ObITh HIIM HE OBITH JOHOPOM, YCIIOBEK MOXKET Me-
HSTH B TEUEHHUE BCEH Ku3HU. Korna nosiBisieTcs noTeHualb-
HBIN TOHOP - YMEPIIUN, TPAaHCIUIAHT-KOOPANHATOD IPOBEPsIET
B 6a3e naHHbIX EnuHOMN rocynapcTBeHHOM HH(POPMALMOHHOM
CHCTEMbl TPAHCIUIAHTAI[MM OPraHOB M TKaHEW HaJIMYMe pas-
peleHus Ha TOHOPCTBO. Eciin pa3peniene OTCyTCTBYET, HO U
0TKa3a HeT, TO CIIELHAIUCT OOCYIUT ITOT BOIIPOC C POAHBIMH
noru6iiero. KoHeyHo, mpoBepsrOTCsT U MEAUIIMHCKUE MOKa-
3aTed JOHOPA, U MPOBOAUTCS TOAOOP Maphl JOHOP-PELHUITU-
eHT (MaIlUeHT), YTOOBI YMEHBIIUTh PUCK OTTOP)KCHUS OpraHa.
[Monunouennsrii 3anyck ETVICT B Ykpaune Oynet ¢ 1 siHBaps
2021 roma. Cucrema Oyzner couepikarh psij AaHHBIX, CPEAH
KOTOPBIX W JIaHHbIE O JOHOpax W mnauumeHrax. Hemocpen-
CTBEHHasl paboTa C JaHHBIMH Oy/ET MPOUCXOAUTH MOTYyaBTO-
Matudecku. Bcio paboTy mo opraHu3anuy TPaHCIUTAHTALMH
BBITIOHSIET OJIMH CIIEIUAJIUCT - TPAHCIIaHT-KoopaAuHaTop. Ha
MOMEHT JIEHCTBUS MUJIOTHOTO MpoeKTa, 10 koHua 2020 rona,
U 1oKa mostHoIeHHO He 3apaboraer ETMICT, naHHbIC HOTKHBI
cobuparbcsi B OyMaKHOM ¥ DJICKTPOHHOM Bapuante. Ho Ha
CEroiHsl TECTOBBIH 3aIlyCK IOKA HE 3allyIleH.
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ViyuiieHue U yCOBEpLICHCTBOBAHUE CIOCOOOB NEpecaiKu
TpeOyIOT HEOOXOIMMOCTH CO3JaHHUsI II0OANBHBIX CTAaHIAPTOB
JUIA TpaHCIUIaHTaluU YE€JIOBEYECKUX OPIaHOB, TKAaHEH U KIJIETOK.
Kak cunrator B.II. CanbaukoB u C.I. CteneHko, IMEHHO IIPaBo
JIOJDKHO COAEHCTBOBATH PA3BUTHIO TPAHCILIAHTALMH OPTaHOB,
a HEeoOXOAMMOCTh PEIIEHHsI 3TOro BOIpOCa JOJKHA IMpHU3HA-
BaTbCs y4eHbIMH Bcex crpaH [19]. B 1967 . co3nana Mexny-
HapoJHasi HEeKOMMepYecKas opraHusanus EBporpaHciuianra,
(GyHKIMEH KOTOpO# SIBISIETCS] OpraHu3aius OaHKa JOHOPCKUX
OpPraHOB M TKAHEH AJIs1 yCKOPEHUs ONepaluil 0 TpaHCIUIaHTa-
LMY ¥ peau3aliy IIPOrpamMm 10 YBEJIUYEHUIO JOHOPCKUX Op-
TaHOB 3a CUET YMEpIUUX JHL. B 1aHHYI0 OpraHU3aLui0 BXOIAT
ABscrpust, benbrus, I'epmanus, Ciioenusi, Xopsarusi, Benrpus,
JIroxcemOypr, ['omnanaus [23].

CramOynbcKas IeKIapalus O TPaHCIUIAHTALMOHHOM Typu3Me
U TOProBjle OpraHam, pazpadoTaHHas noa pykosoxuctsoMm O0-
IIECTBA 10 TPAHCIUIAHTALMK 1 MeXayHapoaHOro o0IecTBa Mo
HeBposoruu B Mae 2008 r. onpeznenuina HeOOXOIUMOCTb CO3/1a-
HHS €IMHOM MEeXIyHapOAHON MPaBOBOIl U MPOQeCcCHOHAIBHOM
6a3bl Ha OCHOBE dTHYECKHUX MPUHIUIIOB U CTAHJAPTOB, a TAKXKE
JUTSI IPOTUBOACHCTBUSI HE3AaKOHHOW TOProOBJI€ OpraHaMu M TKa-
HAMHA 4Y€JIOBEKA B YCJIOBHUAX HEOTIIOKHOCTH npoﬁneM, BBI3BAH-
HBIX POCTOM YPOBHs TPAHCIUIAHTALIMOHHOIO TypHU3Ma MU He3a-
KOHHBIM 000POTOM JIOHOPCKUX OPraHoB Ha ()OHE II00AIBLHOTO
ux aedunmra [28].

B VkpauHe Ha ceromHs CO3aHO OTHENbHOE MOIpa3ZeiIcHue
JUIL pasBUTHA TpaHCIUIaHTALWU. I‘ITOGIJI YCKOpUTH pa3BUTUE
TpaHCIUIaHTallUKu B CTPaHEC, MI/IHI/ICTepCTBO OXpaHbl 310POBbA
YkpauHbl 3ayCTHIO THJIOTHBIA MpoekT a0 koHua 2020 rona,
B KOTOpBIM Bouun 12 MemaumuuHCKuX yupexaeHuil B Kuese,
JIbBoBe, Onecce, Xapwkose, [Inenpe, Kosene, 3amnopoxbse u
Yepxaccax. [loqydnB cOOTBETCTBYIOLLYIO JIULEH3UIO, OHU CTa-
JM LeHTpaMH TpaHciulantauuu. 10 u3 HUX yxe nonyduin ¢u-
nancuposanue Ha 2020 rox. ITo moxcueram Mun3apasa, STUX
CPEICTB JIOJDKHO XBaTuTh Oosee yeM Ha 100 TpaHCcruaHTanui
B 3TOM roay [13].

HecmoTpss Ha HpUHATHIM HOPMAaTUBHBIM aKT, MOCMEpTHas
TpaHCIUIaHTalMsl B YkpauHe cTouT Ha Mecte. Kak mpumep,
BriepBbIe 3a 15 siet, B gexadpe 2019 rona B Kosenu B paitoHHOM
OOJIbHUIIE TTPOBENIN MOCMEPTHYIO TpaHCIUIAHTALUI0. MyX4nHe
nepecajmin cepaue. 1o ObLT AHCTBUTEIBHO NPOPHIB, BEMb K
9TOMY MAaKCUMYM, 4YTO MOIJIYM CAECJIaTh YKPAaUHCKUE Bpa4iu, - 3TO
UMIUIAaHTUPOBATh MEXaHUYeCKoe cepiue. A 37ech Hacrosllee,
Jla e1le u B paiioHHo OonbHune. Bpaun u3 Kosens norosopu-
JIMCh C POIHBIMH YMEPILIET0, T€, B CBOIO OYepeib, 1Al Corviacue
Ha TPaHCIUIAHTALMIO OPTaHoB - JIBE IOYKU U cepaue. [lanuent,
KOTOPBIN HyXJaJycs B IoHOpe, Haeincs B Kuese, B MHCTUTY-
Te cepaua. Ero oneparuBHo nocrasunu B Koenb, HOCKONBKY
Cep/Ile JKUBET BHE OpraHm3Ma Bcero 3,5 yaca.

K coxaneHunto, KOJIMYECTBO MPOTHO3UPYEMbIX ONepanuii Ha
MOPSITOK MEHBIIIE, YeM HYKIAFOIIHECs PEIUITUCHTRI. 4 heBparts
2020 r. mpoBezieHa enie ofHa TpaHcIuiaHTauus cepaua. [lapan-
JICJIBHO MECIAWKH Kogenst IIPOBOAWJIA OII€palMy 110 TpaHCIUIaH-
Taluy IMOYEK OT TPYIHBIX U KUBBIX TOHOPOB. Bpatm JOKa3aJin:
TpaHCIUIaHTalus B VKpam-[e MOXET 6bIT]>, €CJIM HaJIaIuTh CHU-
creMy oHOpoB [11]. XoTs 3akoH YKpauHbl 0 TpaHCIUIAHTALUH
u Obul mpunsT, ExnHas rocymapctBeHHass MH(QOpMAaIOHHAS
cHCTeMa TPAHCIUIAHTALMMA OPTraHOB M TKAaHEW Ha CErojHsII-
HUH JeHb He 3amylieHa. Kak ormedaeT mpeacenareib KOMUTE-
Ta [0 MEAMIUHCKOMY IIpaBy Accolualuu IOPUCTOB YKpanuHbI
Mapuna Crno00IHHYEHKO, IS MOJHOTO BHEAPCHHS CHCTEMbI
TpaHCIUIAHTAlMK B YKpauHe HEOOXOIUMBI JIBE COCTABISIOIINES
- ETUCT (nuct oxxumaHus) U JOHOpcKHe oprasel. [Ipu stom
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SIIMHCTBEHHBIH JINCT OXKUIaHus He OyneT paborars, oka He Oy-
net BeeneH ETMICT a noHOpckue opraHbl HE MOSBATCS, TIOKA HE
OyzeT BBe/ieHa JMarHOCTHKA cMepTH Mo3ra [6]. st cpaBHeHus,
B CIIIA Toxe neiicTByeT «Ipe3yMIILUs HeCOIIacHs», HO KOJU-
YeCTBO OINEpalii MOCMEPTHOM TpaHCIUIAHTALMU Ha HOPSIOK
Gonbiie. ExerosHo amMepukaHCKHE BpadH MPOBOAAT CEMHAI-
LaTh ThICAY NEPECANOK IMOYECK, TPUHAAUATL ThICAY U3 KOTOPBLIX
— TpaHCIUIaHTalus OT yMele_lI/IX JIMII, IECTh ThICAY IICUCHU, JIBC
THICSIUU — cepaua [4].

[To nanueiM T.I. AGosnuHo# 1 coaBr. [1], Takoe mojokKeHue
3aBHUCHUT HE TOJBKO OT MPaBOBOW 0a3bl, HO U OT OOIIECTBA, KO-
TOPOE OTHOCHUTCS K TPAHCIUIAHTALUKM HEOJHO3HAYHO: TOJIOKHU-
TEJIbHO OLICHUBACT WJIM KaTeropuyecku He MpHeMiIeT ee. JTo
ABJIACTCA CBUACTECIBCTBOM TOI'O, YTO TPaHCIUIAHTALUA OPTraHOB
MaKCHMaJIbHO KOHLICHTPHPYET HPaBCTBEHHOE, MPABOBOE, ICH-
XOJIOTMYECKOE, COLIMAIBbHOE HAIpSDKEHHE, MTOCKOJIBbKY B 3TOM
Ipouecce CBA3aHbl JIBa OYC€Hb 3HAYMMbIX MOMCHTA 4Y€JIOBCYC-
CKOTO JKM3HEHHOTO ITyTH: 1) BO3MOXKHA CMEPTh OOJIBHOTO TpH
OTCYTCTBHU BO3MOXHOCTU 3aMCHHTH He)KMSHeCHOCOGHbIﬁ op-
raH; 2) CMEpThb YEJI0BEKa, TEJI0 KOTOPOTO MOXKET CTaTh JOHOPOM
KaKOro-TO OpraHa WM yrpo3a MOoTepu (pU3NYECKOro 310POBbS
JKMBOTO JOHOPA.

K sTnueckuM npobnemam cieayer Takke OTHECTH: Iepecas-
Ky OpPraHoB HE OT JKMBBIX JOHOPOB, a OT TpyIa; NpoLexypy 3a-
Gopa opraHoB; 3a0op y J0HOpa (parMeHTa HEYETHOrO OpraHa,
(eTanbHBIX OPraHOB U TKAHEW; CIPaBEUIMBBIM paclpe/eeH -
cM Zle(bl/IL[I/ITH])lX peCprOB TPaHCIUIAHTOJIOTUH Memz(y IIOTCH-
nuanbHbiMu perunuentamu. b.1O. TTumuenko [17] ormeuaer,
4TO M3BATHE Y JIMIA OPraHOB 0€3 ero pa3perlieHus Py KU3HH
SIBJISICTCS] ITHYECKOM MPOOJIeMO B MPEJOCTABICHUH COTIACHS
Ha [I0CMEPTHOE TOHOPCTBO.

Kpome sTHyeckux mnpobiieM CyLIeCTBYIOT M Psii MEAULMH-
ckux. [.B. YeborapeBa [21] Ha3biBaeT HEXBAaTKy JOHOPCKHX
OpPraHoB OCTPOH MpobiIeMol. ABTOp OTMEYAET, YTO MOJyUCHUE
OpraHoB OT JIOHOPA-TPYIIa SIBJSIETCS 1e7eco00pa3HbIM U ropas-
110 6osee 3pHEeKTHBHBIM, a IPHUIKU3HECHHOE COIIACHE JIUIIA - OTI-
TUMaJIbHOE PCIICHUE l'lpOGJ'[eMbl HEXBAaTKH OPraHOB.

BriBoa. [TocMepTHAs TpaHCIUIAHTONOTHS SIBIIAETCS OJHUM U3
3¢ GEKTUBHBIX CIIOCOOOB CIACCHUs KU3HEH Jroneil. biaromaps
3THUM yCI/IJ'Il/IflM, MCIMIINHC y)laéTCS{ IMOCTOAHHO yBCHI/I‘lI/IBaTb
MPOAOJKUTEIIbHOCTD M IMMOBBIIICHUE KQUE€CTBA JKU3HU JIML], KOTO-
pBIM ObLIM mepecaXkeHbl opranbl. KOHEUHO, B TaHHOM acleKTe
BE€CbMa 3HAYMMO KaK NPUHATUE IIPABOBBIX MEP, H€O6XOZ[I/IMBIX
JUIS Pa3BUTHs 3aKOHOAATEIbCTBA, KACAIOIIUXCS YMEPILIMX JI0-
HOPOB, TaKk ¥ oOccCreueHHe HauOOJbIICH BO3MOKHON 3D hek-
TUBHOCTU U PE3YJIBTATUBHOCTHU CyIJ_leCTBy}OI_I.lI/IX MCOULIMHCKUX
porpamMm.

BMmecte ¢ TeM, B3IVIAABI Ha MOCMEPTHOE JOHOPCTBO OTIIU-
YAarTCs B pasHbIX CTpaHax. C KaXIbIM I'OI0M yBeﬂl/I‘[I/IBaeTCﬂ
YUCJICHHOCTb PCUUIIMEHTOB, Hy)K}laI'OIJ_lI/lXCﬂ B OOHOPCTBE, a
neuuUT OpraHoB, TKaHEHl M KJIETOK OCTAeTCsi Ha BBICOKOM
ypoBHE. VIMEHHO MO3TOMY PEeryJaupoBaHHUE TPaHCIUIAHTALUU B
YKpanHe JOJKHO OBITh HE TOJIBKO HAa BBICOKOM ITPABOBOM yPOB-
HE, HO M peaJIn30BaHO Ha MPaAKTHKE MOCpeacTBoM EnuHOM ro-
CyIapCTBCHHONW HH()OPMAIIMOHHON CHCTEMbI TPaHCILIAHTAIIUN
OpraHoB M TKaHEH, KOTOpas MO3BOJUT CBOCBPEMEHHO U Kaue-
CTBEHHO NPEJOCTaBUTh PELUNMEHTy opranbl. A.B. Mycuenko
[15], oT™MeuaeT, 4TO OCHOBHOM MPOOIEMOi 1e(HIINTa OPTaHOB B
VkpauHe siBisieTcs: 6e31eiCTBIe rOCyIapCTBEHHON TTOJIMTHKH B
obsacTy TpaHCIUIAaHTALMK. AHAJIU3 IPaBOBOH 0a3bl, OCTaHOBKA
Ha HEOIpeeNIeHHbI CpOoK 3amycka ExuHol rocynapcTBeHHOM
UH(OPMALIMOHHOW CHCTEMBI TPAHCIUIAHTALUKM OPraHOB M TKa-
Heﬁ, CAUHUYHBIC cny'-[ayl MpOBEACHUA HOCMepTHOﬁ TpaHCILIaH-
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TOJIOTHH, HEHA/UIeKAIIUKH ypoBeHb (DMHAHCHPOBAHHUS OIepa-
1M, HEOCBEIOMIICHHOCTD HACEJICHUSI U HENIPUATHE ITPOOIEMBI
IIOCMEPTHOTO JOHOPCTBA CO3HAHMEM JItoiel B YKpauHe ycyry-
OJISIOT CO3/aBIIEECs TTOJIOKEHHUE, YTO AUKTYET HEOOXOANMOCTh
BBIJICIIUTD CICAYIOLINUEC HAIIPABJICHUA NCATCIIbHOCTHU!

- yCKOpeHHe mporiecca 3amycka EnuHoil rocyapcTBeHHOM MH-
(hOpPMAIMIOHHOW CHCTEMbI TPAHCIUIAHTAIIMH OPTaHOB M TKaHEH C
LICJIbI0 YMEHBIICHHS Ae(UIIUTA OPraHOB, TKAHEH 1 KIICTOK;

- yBenuueHne GUHAHCUPOBAHUS ONEpalUii [0 TIepecaKe op-
raHoOB;

- pasBUTHE NHHOBAIIMUOHHBIX TeXHOJ’lOFMﬁ, yCOBepLI_ICHCTBOBa—
HHUE TECXHOJIOI'MH TPAHCIIOPTUPOBAHHSA U COXPAaHCHUSA OPraHoB,
YTO MO3BOJIUT JOCTUYb OoJbiiel 3GHEKTHBHOCTH TpaHCILIaH-
TalWu;

- TOBBIIICHUE YPOBHS IPOBEACHUS OIepauuil myTeM BBele-
HHE B y4eOHbIE [IPOrpaMMBbl Kypca O JIOHOPCTBE OPraHoB, Kile-
TOK U TKaHEH;

- HEOOXOMMOCTh COOJIIOZICHHST STUYECKUX HOPM, YTO SIBIISI-
€TCsl OCHOBOM JUlsl oOecrieueHus Ha yIe)Kalle 3aluThl IpaB 1
JIOCTOMHCTBA 4YEJIOBEKAa B BAXKHBIX BONPOCAX COXPAHEHHsSI €ro
KH3HU;

- co3nanue d(PPEKTUBHBIX METONOB HH()OPMUPOBAHMS Ha-
CEJICHUsI TI0 BOIIPOCAM MOCMEPTHOH TPAaHCIIAHTOJIOTHH ITyTeM
IPOBEJICHNUSI CEMHHAPOB, KPYIJIBIX CTOJIOB, MH(POPMHPOBAHHE
4yepes3 CpelicTBa MacCoBOM HH(POPMALIUH, COLMAIIBHBIC CETH;

- PaccMOTpPEHHE BO3MOYKHOCTH MCIIOIB30BAHMS MTPE3YMITLIHN
comracusi KaKk OJHOTO M3 OCHOBHBIX CIIOCOOOB pELICHHs IPO-
0J1eM MOCMEPTHOTO JIOHOPCTBA.
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SUMMARY

SEPARATE LEGAL AND MEDICAL AND SOCIAL
ASPECTS OF POSTTHEAL TRANSPLANTATION IN
UKRAINE

'Baluk B., 2Grynko L., 'Domashenko A.,
!Ostapenko 1., 'Zadykhaylo D.

Yaroslav Mudryi National Law University, Kharkov, *Pol-
tava Law Institute Yaroslav Mudryi National Law University,
Ukraine

Organ donation is one of the topical issues in the field of
medicine around the world. Although the practice of transplan-
tation exists in most countries of the world, there are still many
unresolved issues. One of them is the issues related to postmor-
tem organ transplantation in Ukraine. Despite the significant in-
crease in the scale of transplantation of human organs, tissues
and cells, today there is a need to improve the mechanism of
organ transplantation from deceased persons, both at the legal
level and in the provision of medical services.

The purpose of the study is to consider problematic issues re-
lated to posthumous transplantation, in particular its legal sup-
port, ethical aspects, medical opportunities for improving the
procedure for providing organs to the recipient, as well as look-
ing for prospects for their resolution.

To achieve this goal, an analysis of the existing regulatory
framework in the field of transplantation was carried out, the
experience of Ukraine and foreign countries on the issue under
study was analyzed, the following methods were used: compara-
tive legal, statistical, induction, analysis, synthesis.

Based on the study, the authors conclude that the regulation of
transplantation in Ukraine should be not only at a high legal lev-
el, but also implemented in practice into the Unified State Infor-
mation System for Organ and Tissue Transplantation, which will
allow timely and efficient provision of organs to the recipient.

Keywords: legal regulation of transplantation, organ trans-
plantation, transplantology, organ transplantation, bioethics,
postmortem transplantation, donor, recipient.

PE3IOME

OTAEJIBHBIE ITPABOBBIE U MEJIHUKO-COLHUAJIb-
HBIE ACIIEKTBI IIOCMEPTHON TPAHCILJIAHTA-
MU B YKPAUHE

'Bamok B.H., 2I'punbko JLIL, Tomamenko A.M.,
'Ocranenko 10.U., '3aabixaitino JI.J1.

'Hayuonanohwiil opududeckuil ynueepcumem YKpauHvl uM.
SApocrasa Myopozo, Xapokos, *Tlonmasckuil i0pududeckutl ui-
cmumym Hayuonanvnozo opuduueckozo ynugepcumema Yxpa-
umvl um. Apocrnasa Myopoeo, Yxpauna

JI0HOPCTBO OPTaHOB SBISETCSI OAHUM U3 aKTyaJIbHBIX BOIPO-
cOB B c(hepe MEAUIMHBI BO BCeM Mupe. XOTs MpaKTHUKa TPAHC-
TUTAHTAINH CYIIECTBYeT B OONBIIMHCTBE TOCYIapCTB MHpA, BCE
K€ OCTAaeTCS MHOXKECTBO HEPa3peHIeHHBIX BOMPOcoB. OaHUM
13 HUX SBIISIOTCSI BONIPOCHI, CBA3aHHBIE C TOCMEPTHON TpaHC-
MJjaHTanuel opraHos B Ykpautne. HecMoTpst Ha 3HaunTelIbHOE
yBeIMYeHHe MacmTaboB Tepecajkd 4eTOBEYEeCKHX OpTaHoB,
TKaHEeH 1 KJIeTOK Ha CETOIHS CYIIECTBYeT HEOOXOAUMOCTh YCO-
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BEPILICHCTBOBAHUA MEXaHU3Ma IIEPECAAKN OPraHOB OT YMEPIIUX
UL, KaK Ha IPaBOBOM YPOBHE, TaK U B cpepe MpeaocTaBIeHUs
MEIULIMHCKUX YCIIYT.

Lenp uccnenoBanust — paccCMOTPEHHE TPOOIEMHBIX BOIPOCOB,
CBSI3aHHBIX C IOCMEPTHOHM TpaHCIUIAHTaLMel, B YaCTHOCTH ee
HPABOBOIO 00ECIICUCHHST, STHIECKUX aCIIEeKTOB, MEUIIMHCKIX BO3-
MOKHOCTEH YCOBEPILICHCTBOBAHUS ITPOLEAYPBI IPEAOCTABICHUSA
OPraHoB PELUITHEHTY, a TAKXKE TIOUCK MEePCIEKTHB HX Pa3pPEIIeHHsI.

Jis peanu3anuy IOCTAaBICHHOW LEMU IPOBEAEH aHAIU3
MMEIOIIeHCsl HOPMAaTHBHOW 0a3bl B cepe TpaHCIUIAHTAIUH,

IPOAHAIN3UPOBAH ONBIT YKPawuHbl M 3apyOS)KHBIX CTpaH 00
M3y4aeMOM BOIIPOCE, UCIIOJIb30BaHbI METOMBI: CPABHUTEIIBLHO-
NPaBOBOM, CTATUCTUYECKUHN, MHYKIIMH, aHATIN3a, CHHTE3A.

Ha ocHOBe npoBeIeHHOT0 HCCIISJOBAHMUS aBTOPAMH JIe/IaeTCsI
3aKJIIOUEHHE, YTO PEryJInpOBaHNe TPAHCIUIAHTALUK B YKpauHe
JIOJDKHO OBITH HE TOJBKO Ha BHICOKOM IPABOBOM ypOBHE, HO, H
peain3oBaHO Ha MpakTHKe B ENUHYIO rOCynapCTBEHHYIO HH-
(hOpMALIMOHHYIO CUCTEMY TPAHCILIAHTAL[MN OPTaHOB M TKaHEH,
KOTOpasi MO3BOJIUT CBOCBPEMEHHO M KAaueCTBEHHO IPEIOCTaB-
JSITh PELUITUCHTY OPTaHblL.
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MPEJJOTBPAILIEHUE KOPPYIIIIMOHHBIX IPABOHAPYIIEHU B COEPE 3IPABOOXPAHEHUA:
OIIBIT YKPAUHBI U I'PY3UN

NMuakosckas I.B., ZKosasienko B.B., *®@uanka M.U., *Camoruesny B.A., *Cadanam U.B.

!Vuusepcumem 2ocyoapcmeennoti puckanbroi cayscov Yepaunot, HUpnenw,; *Jlyeanckuii 20cy0apcmeentbiil yHusepcument
enympennux oen um.D.A. Juoopenko, Cesepoooneyx, S Xapbko6ckuil HayUOHAIbHbII YHUSEPCUMEN GHYMPEHHUX 0el,
‘Hayuonanvuolil nayunviil yenmp «Mnemumym cyoednuix sxcnepmusz um. 3acin. npog. H. C. Bokapuycay
Munucmepcmesa ocmuyuu YkpauHol

3npaBooxpaneHus B EBporie sBisieTcst omHON U3 cdep oco-
OCHHO YSI3BHMOW K Koppymuun [22]. IMEeHHO Koppynuus He-
TaTUBHO BIIMSIET HA COCTOSIHHE 3/I0POBBS M COLIMAIbHOE Oaro-
TMOJTy4He, Ha Pean3alfio MpaBa Ha OXPaHy 30POBbs, TOCTYII
K MEIUIUHCKUM yciyram. 45% rpakaaH B MEPE CUUTAIOT, UTO
37PaBOOXPAHCHHUE SIBISCTCS KOPPYMITMPOBAHHBIM HJIH OYEHb
KOppyMIHpOBaHHEIM [27]. EskeromHo Koppymiusi B CEKTOpe
3npaBooxpaHeHus yomsaer 1 muH. 400 THC. nereit [16], mox-
MIUTHIBAECT DIOOAIBHBII POCT aHTHUMHKPOOHON PE3HCTEHTHOCTH
[12] u mpensrcrByer 6oppde ¢ BUY/CIIU/ u npyrumu 3a60-
neBanusmu [38]. Tlo omenkam BecemupHO# opraHu3anuu 31pa-
BooxpaneHus (manee — BO3) B mupe Oomee 7% pacxomqoB Ha
37paBOOXPAHCHUE TepsieTCsl N3-3a KOPPYMHIHH, YTO COCTABISCT
npuMepHo 455 mup. momtapos u3 7,35 TpiH. qommapos [18; 41;
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42]. OmHaKo HACTOSIIYI0 OMACHOCTH KOPPYIIIUH B 3TOH cdepe
JUISL JTIOZIeH HEBO3MOJKHO KOJIMYECTBEHHO OLICHHUTH, TIOCKOJIBKY
9TO MOXKET O3HA4YaTh Pa3HUIy MEXKIY JICYCHHEM M OOJIE3HBIO,
JKU3HBIO U CMEPTHIO.

Koppyniusi B cepe 31paBOOXpaHEHHS SBISETCS HEOThEM-
JIEMBIM 3JIEMEHTOM OOIIEro YpOBHS KOPPYIIHH B cTpaHe. o-
CyJapcTBa OTIMYAIOTCS APYr OT Jpyra Kak COCTOSHHEM KOp-
pYIIHHU, TaK ¥ METOAaM OOpHOBI ¢ HEl, OITOMY XapakTep U
MacuTabbl KOPPYIIHMU B MOCTOSHHO MeHstoTcs. OfiHaKo, He-
CMOTPsI Ha OMPE/IENICHHBIN MPOrpece, CEroiHs HU OJlHa CTpaHa
B MHpE HE MOXXET OOBSBUTH ceOsi CBOOOIHOW OT KOPPYIIIHH.
PacnpoCTpaHEHHOCTh M THUIIOJOTHS KOPPYIILHOHHBIX JICSHHUIT
B cepe 3apaBOOXpaHEHHs OTIMYACTCS MEKIY CTpPAaHAMH IO
CTENEeHU OOIIECTBEHHOM OMACHOCTH U TSDKECTH MPHYMHICMBIX
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HOCH@HCTBHﬁ, KOTOPBIC HETaTUBHO BJIUAIOT Ha ITIABHBIC LICHHO-
CTH YEJIOBEKA — )KM3Hb U 3J0POBbE, 3aLUTA KOTOPHIX SBJISETCS
OJIHUM U3 IIPUOPUTETHBIX 003aHHOCTEH JIF0OOT0 rocyIapCcTBa.

J1st 5 heKTHBHOTO MPEIOTBPAILCHUS X IPOTHBOJCHCTBHS KOP-
PYIILUK B CUCTEME 3PaBOOXPAHEHHsT YKPaUHbI HEOOXOAUMO I10-
HSTb [IPUPOLY U IOCIEACTBHS KOPPYILMOHHBIX NPAKTUK B 3TOH
cepe o Bcemy mupy u EBporeiickom Coroze (nanee — EC).

Lenb crarbu 3akiIrouaeTcs B CpaBHUTEIBLHO-IIPABOBOM HCCIIE-
JIOBaHUH KOPPYILUH U Mep 10 60pb0e ¢ KOPPYIMLIUOHHBIMH ITpe-
CTYIUICHHUSIMH B cepe 3apaBooxpaHeHus B YKpaune, [ py3uu u
B ctpaHax EC. B cooTBeTcTBUU C Le/bl0 OBbLIM ONpee/ICHbI
Takue 3a7a4yu: mpoaHanusupoBarh onslT crpad EC, I'pysuu u
VYKpauHbl IpU COBEPLLICHUN KOPPYNLUOHHBIX MPECTYIUICHUN B
cdepe 37paBOOXpaHEHUsI, ONPEICTUTh IPHOPUTETHBIC HAIPaB-
nenust 60pbObI ¢ KOPPYILKEH 1 KOPPYINLIUOHHBIMH MTPECTYILIe-
HUSIMH B cepe 3paBoOXpaHeHUsI B YKpauHe ¢ HCIOJIb30BaAHHU-
eM onbITa ['py3un u rocynapcrs-uneHos EC.

Marepuan u Meroabl. MarepuanaMu Ul CpaBHUTEIIb-
HO-TIPaBOBOT'O MCCIIEIOBAHUSA KOPPYNLMHU U KOPPYNLHUOHHBIX
npectyieHuii B cdepe 3apaBooxpaHeHHss B YkpauHe, [py-
3un u crpanax-wieHax EC crano 3akoHoparensctBo EC, I'py-
3uM, YKpauHbl, a Takke uHpopmamus BO3, Opranuzauuu
9KOHOMMYECKOIO COTpYJHMYECTBAa M pPa3BuUTHs, Transparency
International, Bcemuproro 6anka, Oduca ['eHepanbHOro mpo-
Kypopa YKpauHbl.

I[J'[ﬂ PCIICHUA TIOCTABJICHHBIX 3ada4 W AOCTHIXKCHHA LS
IPUMEHEH KOMIUIEKC TEOPEeTHYECKUX (METOJ CHCTeMaTH3aluy,
CPaBHUTEIBHO-IIPABOBOM METOM) U 3MIHMPHUYECKUX (aHAIN3 U
000011IEHIE CTATUCTUYECKUX JaHHBIX) METON0B. MeToJ cucre-
MaTu3aluy ObUI HMCIIOJIb30BaH AN aHajdu3a KOPPYHLMOHHBIX
JiestHui B chepe 37paBOOXpaHEHUsI, METO/IbI aHaIM3a U 0000111e-
HHSl CTaTHCTUYECKHUX JAHHBIX — JUIS OnpeaeneHus: dphexTus-
HOCTHU pedopM B 60pb0e ¢ KOPPYILIMOHHBIMH ITPECTYICHUIMHU;
CPaBHUTEIBHO-IIPABOBOM METOJl — € LIEJIBIO aHalu3a peryiu-
POBaHUsI BOIPOCOB KOPPYILMOHHBIX IPECTYIUICHUH B cepe
3apaBooxpaHenus B crpaHax EC, I'py3uu, Ykpaunsl, a Taxxke
onpeleNicHuss IMyTel COBEPLICHCTBOBAHUS 3aKOHOAATEIbCTBA
YKpauHbl 110 3TOMY BOIIPOCY.

PesyabTarsl u 00cyxkaenne. Koppymnuus B chepe 31paBoox-
paHEeHUs He SBIISIeTCs JIOKaIbHOI Tpo0IieMoid, a IpeBpaTuiIach B
TpaHCHALMOHAJILHOE SIBJICHUE, KOTOPOE 3aTparuBaeT 0OIIeCTBO
¥ SKOHOMHUKY BCEX CTpaH, 4T0 00yCJIOBIMBACT UCKIIOYUTEIBHO
BKHOE 3HAYEHHE MEXK/IyHapOJIHOrO0 COTpyIHHYECTBa B chepe
HpeaynpexIeHus: Koppynunu 1 6opsobl ¢ Heit [36]. Koppyn-
st B cdepe 3apaBooxpaneHust B EC octaeTcs 0HOM U3 caMbIX
OonbIIMX MPoOJIeM, HOCHT MHOTOAacHeKTHhIH Xxapaxrep. Kop-
pynouss MOXET OBITH CBsI3aHA CO CTPOUTEIILCTBOM MECAULIUH-
CKHUX LEHTPOB/OOJIbHULL, 3aKYIIKOW MHCTPYMEHTOB, ITOCTABKOM
MEIMKAMEHTOB U TOBApPOB, 3aBbIICHUEM CTPAXOBBIX nnaTemeﬁ,
HAa3HA4YCHHUEM MCIUMIIMHCKUX pa6OTHI/IKOB, NpEAOCTABICHUEM
MEINIUHCKUX YCIIYI, a TaKXKE C Yy4aCTHUEM MHOTI'OYMCJICHHBIX
CTOPOH, TO €CTh OPraHOB TOCYIAPCTBEHHON BIIACTH, HOAPSIIUU-
KOB, IIOCTABIIMKOB, Bpadeil, KOTOPbIE 3aKJII0YAI0T MEKITY COO0i
COIVIALIICHUS KOppyMIIMpoBaHHOrO Xapakrepa [11]. Koppynuus
3HAYUTEIBHO OCIA0IsIeT 00IIyI0 paboTy CHCTEMBI 3paBOOXpa-
HEHUS U ABJISICTCS OTPAKEHUEM CTPYKTYPHBIX l'[pOGJ'IeM B CUCTC-
Me 37IpaBOOXPAHEHHUs, a TAKKe TeX MPoOiIeM, KOTOpble BO3HUKA-
I0T B cekTope 3apaBooxpaHenus [37]. Kpome Toro, koppymuus
HOZIpBIBAET J0BepHe 0o0IIecTBa K roCcylapcTBy M €ro OpraHos,
HpeJCcTaBUTeeH MEIUIMHCKON Hpodeccur, MOpoXKIaeT BO3-
HUKHOBEHUE PUCKOB JId 310POBbs HACCIICHUSA U PUCKU JId UH-
JIMBHUYaJIbHOTO 30POBbs IPAKIAH.

Ceronnst Konenuust OOH mpoTuB KOppyNUUM SBISETCS
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€IMHCTBEHHBIM FOPUINYECKU OOS3aTe/IbHBIM YHUBEPCAIbHBIM
HMHCTPYMEHTOM 00pbOBI ¢ Koppymniueil. KoMmiekcHbIX moaxo/,
3aJI0)KEHHbIN B HopMax KoHBeHIMu, U 00s13aTesIbHBII XapakTep
MHOTI'HX €€ [OJIOKCHUH JIeNIat0T €€ YHUKAJIbHBIM HHCTPYMEHTOM
JUISL BCECTOPOHHEI0 pearnpoBaHusi Ha I00aJIbHYIO MpobieMy
[36]. Bmecte ¢ TeM OHUM M3 HCXOIHBIX TyHKTOB OOPBOBI C KOP-
pynuueil B J000M rocydapcTBe SIBISETCS 3aKOHOAATEIbCTBO,
Be/lb IOPUCIAMKLUYU CTPaH MUpPA OTIMYAIOTCS APYT OT JIpyra u
€CJId B OJIHOM CTpaHe KOPPYNLUOHHBIC ICSIHUS SBIAIOTCS IIpe-
CTYIUICHUSIMH M YTOJIOBHO HaKa3yeMbl, TO B JIpyroil CTpaHe Ta-
KHE JCSHUS MOT'YT HE OBbITh TAKOBBIMH.

B nesiom, KOppyMIMOHHbBIE PECTYIUICHUS B cepe 30paBooxpa-
HEHHsI UMEIOT Pa3IM4HbIe (POPMBI B 3aBUCHMOCTH OT YPOBHSI pas-
BUTHS CTPaHbI ¥ CUCTEMbI (PMHAHCHPOBAHHMS 3apaBooxpanenus. K
HanboJIee pacpoCTPaHEHHBIM IPECTYIUICHHUSIM, CBSI3aHHBIM C KOp-
pymuueit B cdepe 31paBooXpaHEeHHUsI, OTHOCSATCS: B3ITOYHUYECTBO
32 MPEIOCTABICHUE MEAULIMHCKUX YCIIYT, 3aKYIIOYHAsI KOPPYIILISL,
HEIPaBWIbHBIC MAPKETHUHIOBBIC OTHOILICHUS, 3JI0yNOTpeOiIeHne
JIOJDKHOCTSIMU (BBICOKOTO) YPOBHS, HEONpaBIaHHbIC TPEOOBAHUSA
0 BO3MECLICHUU, MOUICHHUYECTBO M XMIIEHHE JICKAPCTBEHHBIX
CpeICTB ¥ MEIMLIMHCKUX u3aenui [15].

Koppymius B cepe 31paBoOXpaHSHUS] BO MHOTOM 3aBUCHT OT
TOr0, HACKOJIbKO OHa ITyOOKO yKopeHeHa B obuecte. MMeHHO
HCTOPUUYECKHUE, COLIMAIbHBIE U 3KOHOMUYECKUE PA3IUUUS CTPaH
EC 1eMOHCTPUPYIOT pa3inyHble 0COOCHHOCTH BO3HUKHOBEHHUSI
9TOr0 HEraTMBHOTO siBjeHUs U O0opbObl ¢ HUM. B EC koppymn-
s B cdepe 37paBOOXPAHECHUsI SIBISICTCS Yallle CHCTEMHBIM
SIBJICHUEM B CTpaHaX ¢ IepexoaHOl 3xkoHOMuUKo LleHTpanbHoi
u Bocrounoit EBpomnbl. Tak, cuuraercs, uro YUexus, JlarBus,
Xopsarusi, Cnoakusi, Pymbinus, Utanus, bonrapus u penus
HUMEIOT MPOOJIEMy ¢ KOPPYIILHUEH, U CTATKHBAIOTCS C OOJIBIIUM
B3ATOYHHYECTBOM B IPEIOCTaBICHUHM MEAULMHCKUX YCIYT,
KOppYILHEH U 370yHNoTpeOIeHUEeM JOJKHOCTAMHU (BBICOKOTO)
ypoBHs. B 3anmajiHoeBponeickux crpaHax B3STOYHUYECTBO B
IIPE0CTABICHUY MEJULIMHCKHUX YCIYT BCTPEUYAETCs Pexke U, Kak
IIPaBUJIO, CBSI3aHbl C CAMHUYHBIMH CIIy4asMH HPEI0CTaBICHUS
MEIMIMHCKHUX yciyT. [Ipu aTom xoppynuus B cdepe 3aKynox u
HEHAJJIS)KAIlMe MApPKETUHIOBBIC OTHOIICHHS, BBIPa)KaIOIIUECs
B INPEJOCTaBICHUN [ICHEXKHBIX CPEICTB WM CIIOHCUPOBAHUU
KOH(EepeHIHi, MOe30K U JI0Cyra, HMEIOT MECTO Ha BCel Tep-
puropuu EC [15].

Koppynuus B cdhepe 31paBooXpaHeHHs] TECHO B3aUMOCBsI3a-
Ha C DKOHOMHKOM, MOJIUTUUECKON chepoil U OpraHH30BaHHOM
IIPECTYNHOCTbI0. MEXIyHapOAHBIN OMBIT OKA3bIBACT, YTO KOP-
PYILMS 4acTO MPOLBETaeT BO BpeMs KpU3HUCa, KOIJa KOppyM-
IIMPOBaHHbIE CyObEKTHI MOTYT BOCIIOJIb30BAThCS CUTYALIUCH A1
YacTHBIX BbITo. HecMoTpst Ha TO, 4TO KOppyILus B chepe 3aKy-
IIOK YCIIYT 3[paBOOXPAHEHUS PEXe BCTPEUaeTcs B CTpaHax, Iie
rOCYJapCTBEHHbIC 3aKyNKHU CTPOrO PETyIUPYIOTCS, CETOIHS BO
Bpems nanaemun COVID-19 B EC yBenuueHsl KOppynLHOHHbIE
PHUCKHM Yepe3 BCIUIECKU OCTPOH MOTPEOHOCTH B MEAMIIMHCKUX
pacxozax, ynpoliieHnue npasui 3akynok [15]. Koppynuuonnast
IIPAaKTHKA MOJKET 3aTparuBaTh rOCyJapCTBEHHbIM MIIM YaCTHBIH
CEKTOPBI U OBITh CBA3AHHON C CHCTEMOI 3aKyIOK, B3ITOYHUYE-
CTBOM IIPH NPEJOCTaBICHUN MEIUIMHCKUX YCIyT, KOppyILHUei
B HCCJIEOBAaHUU U Pa3pabOTKe HOBBIX TOBApOB, BKIIIOUasl KOH-
(KT MHTEPECOB M POJb JOOOMPOBaHMS, MOILICHHUYECTBOM,
CBSI3aHHBIM CO COBITOM IOAJICIBHBIX MEIUIMHCKUX H3/ICIUi
[24]. Tak, B cBs3M ¢ upe3BbIUAHONW cuUTyalMel, CBSI3aHHOU
CO BCIIBILIKOH KopoHoBupyca, EC npunsin aupextusy (2020/
C1081/01) ¢ uenbro 00IErYeHUsI UCIIOIB30BAHUS CHCTEMBI TOCY-
JAPCTBEHHBIX 3aKyINOK B TAKOW YpE3BbIYAHON CUTYyallMM U IO-
CTaBKH JKU3HEHHO BAXKHBIX CPEACTB 3AIUMUTHI U MEIULIUHCKUX
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CPECTB ISl HY)KIAIOLINXCS C UCIOIb30BAHUEM «IIPOLEAY P
MeperoBopoB 0e3 mpeaBapuTeNbHON mnyOnukauumn». Takas
npoueaypa npelycMarpuBala CyLIECTBEHHOE COKpalleHUe
CPOKOB ISl YCKOPEHHSI OTKPBITBIX WJIM OIPAHUYECHHBIX IPO-
Leayp, corjacoBaHue 0e3 MyOiaMKaluy, BEICHHUS HPSIMBIX
IIEPEroBOPOB ¢ MOTEHUUAIbHBIMU NoApsanuukamu B EC u 3a
ero mpezaeiamMu 1o TeiaedoHy, MEKTPOHHOU MOYTe WIIM JINY-
HO, HaiM Aare¢HTOB, UMCIOIUX JIYUIIHNE KOHTAKThl HA PbIHKaX,
HalpasJICHUE NPEICTaBUTENEH HENOCPEICTBEHHO B CTPAHBI,
KOTOpPBIE UMECKOT HCOGXO)II/IMBIC 3amnacbel 1 MOTYT O6eCl’le'~ll/ITb
HEMEUICHHYIO OCTaBKy U CBA3b € NOTCHUHUAJIBHBIMU I10-
CTaBIIMKaAMHU, YTOOBI COTTIACUTHLCS Ha YBCIIMYECHUE ITPOU3BO/I-
CTBa €ro HavaJio Wik Bo3oOHoBiIeHue [13].

B mownckax ObIcTpOro pearupoBaHusI Ha MAHAEMUIO U BHeE-
JPEHKE Pa3IUYHBIX cTpaTeruii 60pbObl ¢ 3abomeBanuem, EC
HE yIenWI JOJDKHOTO BHUMaHUSA aHTHUKOPPYIIMOHHBIM MepaMm
U YNpPaBJICHUIO, HE ONPEACINI U HE OLEHWI KOPPYNLUOHHbIE
PHCKH, CO3JaBILUE OCHOBY Ul pa3BUTUS Koppynuuu [23]. Ha-
npuMep, B Mtannu, rie KoJIu4ecTBO aKTHBHBIX CIydaeB ObLIO
OJIHUM M3 caMbIX BbICOKUX B Mupe [17], B mapre 2020 rona ase
U3 IIECTH KOMIIAHUH, KOTOpble BBIUIpaJd 6 CPOYHBIX TEHIE-
poB Ha uzrorosneHue 32 039 5550 macok oOMIEH CTOUMOCTBIO
12225 528,00 eBpo cTamu cenbXo3MpeanpusTue, KOTOPOe 3aHH-
MAaeTCsl 3eMJICZICIIMEM U JIECHBIM XO3SHCTBOM, IIPOM3BOACTBOM
apOMaTUYeCKUX PACTEHUH, W KOMIIAHMs, KOTOpas 3aHHMaeT-
CA NPEUMYHICCTBEHHO KaHUCIAPCKUMU HNPUHAJICKHOCTIAMU
[14,21]. IIpaBurenscTBo CIIOBEHUH MOIIKCANIO COMIALICHUE HA
IIOCTaBKY 3aLUTHBIX CPEICTB Ha CyMMY OKosIo 80 MIIH. €BpO C
COMHHUTEJIBHBIMH KOMITAHUAMHU, 3aHUMAIOIIHUECSA UTOPHBIM ouns-
HECOM, HEIBUKMMOCTBIO, ITPOJakell COKa MAHIOCTaHa U KaIlelb
KaHHAOW/IHOJIa, KOTOPBIC HE MMCIOT HUKAKOTO OMbITa B cdepe
3apaBooxpaHeHus [19]. B PymblHUM HOBBIM OCHOBHBIM IIO-
CTABIIMKOM MACOK IS JIMIA CTas OBIBIIKI TOCYNapCTBCHHBIN
YUHOBHUK, KOTOPBII ObUI paHee OCYXK/IEH 3a OPraHM30BaHHYIO
npecTynHocTs [8]. B I'py3un MUHHCTEPCTBO 31paBOOXPaHEHUS
HOAIHUCANIO PsiZi YNPOIIEHHBIX 3aKyINOK MEIULUHCKOTo 000py-
J0OBaHUA U MaT€puajioB C KOMIIAHUSIMU, KOTOPBIC HE pa6OTaﬂl/l
B 00J1aCTH MEIUIMHBI, OJHAKO HAIPSIMYIO CBS3aHBI C MapTHEH
«I'py3unckas meuta» [9].

VkpauHa ¢ TIpHUCYyIIel el Koppymniueil Bo Bcex cdepax jKus-
HEJIATEIbHOCTH He sIBIIsieTCs] UcKiroueHreM. OCoOeHHO mop-
TUT MMH/DK TOCYIapcTBa MOJMTHYECKas KOppynuus B cdepe
3apaBooxpaHeHus. K cokaneHuro, CeromHs cpegHecTaTUCTH-
YEeCKUI yKpauHell MOXKET PAaCCUUTHIBATh NPOXKUTHh Ha JAECATh
JIeT MeHblIIe, yeM ero cocen u3 crpan EC [40]. [Ipuuunoit storo
SIBJISICTCSL TO, YTO B YKpanHe OIOKETHBIC CPEICTBA VTS OKA3aHUs
MEIMLIMHCKHX YCIIyT, IPUOOpEeTeHe HOBOIO 000PY/I0BaHHsI, HACM
MEIUIMHCKUX Pa0OTHUKOB U MOMJEPKAHUE HAUICHKALIETO YPOB-
Hs IPEAOCTaBJICHUS MEAULIMHCKUX YCIIYT B 3HAYUTEIILHOM CTere-
HU 3aBHCHUT OT B3STOK U HoapkoB. Tak, 10 pe3yssraraMm orpoca,
nposeneHHoro Conuonornyeckoii rpynmnoi «Peiituar» (YkpanHa)
56% OIpOLIEHHBIX OTMETWIH, YTO 3a IocienHue 12 MecsueB y
HUX HE IIPOCHJIN 3aILIaTUTh B3ATKY 3a JiedeHue; 15% onpoeHHbIX
— CTOJIKHYJTHCH € (JaKTaMy KOPPYILMH [IPH TOTyYSHUN MEHLINH-
CKHX yCITyT, 27% ONpPOILIEHHBIX — JieJIaJIi OIapoK (B BUJIE KOHOET,
QIIKOTOJIsT) B OJIAaroIapHOCTB 32 JICUCHHE WM MEIULIMHCKHIE YCIyTH
B TeueHue nocyenHux 12 mecsues [6].

B rocynapcTBe He XxBaTaeT BHEIIHEH MOJOTYETHOCTH U HA/130-
pa Kak 3a rocylapCTBEHHBIM, TaK U 3@ YACTHBIM CEKTOPOM 3/1pa-
BOOXpaHeHUs. bobIIMHCTBO Bpadel paboTaroT B HEJOCTaTOYHO
¢uHancupyeMoM u Hed()(HEKTUBHOM TOCYIApCTBEHHOM CEKTO-
pe. o nannpIM HanmoHaibHOrO aHTUKOPPYILIMOHHOIO OI0pO
Vkpaunsl 6onee 90% wu3 Oonee yem 120 MIH IpPH YOBITKOB,

© GMN

HAHECEHHBIX TOCYIapCTBY BO BpeMs paccieOBaHMH KOppyI-
LIMOHHBIX YTOJIOBHBIX NPABOHAPYILICHUH B COLMATIBHOMN chepe,
OTHOCSITCSI K IPECTYIUICHUSIM B cepe 3apaBooxpanenus. Yare
BCEro peyb UAET O KOPPYILMOHHBIX CXEMaX, OCHOBAHHBIX Ha
3710yHOTPeOICHUN JOJDKHOCTHBIMH JIMLAMU CITY)KEOHBIM I10J10-
MKEHHUEM C LIEJIbIO IPUCBOCHUS WM PACTPAThl UMYILECTBA, IPel-
JIOKEHMS WU TOJIy4eHus HelrpaBoMepHo# Bbiroas! [3]. B ycio-
BHSX UpPE3BbIYAIHON CUTyalllu, Takoi kak Bemplika COVID-19,
KOPPYILIMOHHBIE PUCKU YBEIMYUBAOTCSI BCICACTBUE BO3HHKHO-
BEHMs HEOTJIOKHBIX IOTPEOHOCTEH B MEIULIMHCKHUX pacxolax U
YIPOILECHHST NPABHI 3aKYIIOK, HEPEHOIHEHHST MEAULIMHCKUX Y-
PEeXICHUN U NEPEerpyKEHHOIO MEAMLIMHCKOrO IepcoHana [24].
Hanpumep, MUHHCTEPCTBO 31paBOOXpaHEHUS YKPAUHBI 3aKyITHIO
YacTh CPEICTB MHIMBUIYAIBHOM 3aIUTHI JUISl MEAULMHCKUX pa-
OOTHHUKOB, KOTOPBIE OOPIOTCSI C KOPOHABHPYCOM, 10 3aBBIILICHHBIM
neHam. [Ipu 3ToM Takue »xe ToBapbl BOJIOHTEPhI MOKYIAIN 3HAYU-
TEJILHO JIeUIeBIIe, MHOTIA B J1Ba pa3a [7].

OCOOEHHOCTIMU KOPPYILUHN U KOPPYINILHOHHBIX MPECTyILIe-
HUH B cdepe 31paBooXpaHeHHs B YKpaHHE SBISIOTCS:

1) cucteMHOCTh €€ MPOSBICHUH, PacpOCTPAaHEHHOCTh Kak
MEJIKOM KOppPYNLUH, TO €CTh KOPPYILMOHHBIX JIESHUH, COBEp-
IIAEMbIX MEIULIMHCKUMHU PaOOTHUKAMHU B CBSI3U C OCYILECTBIIC-
HHEM UMH PO(peCCUOHATIBHOM JIeSITeIbHOCTH, TaK U MacIITao-
HOH KOppYIILMK Ha YPOBHE rOCY1apCcTBa;

2) BBICOKUH YPOBEHbB JIATEHTHOM KOPPYILIMH;

3) cioxHasi CTPYKTYpa 34paBOOXPAHEHUs, B KOTOPOH 3ajei-
CTBOBaHbI HEIIOCPEICTBEHHO HE CBA3aHHBIC CO 37paBOOXpaHe-
HHEM CTPYKTYpPbI U OpraHU3alnHy;

4) conualibHasi He3alUILEHHOCTh MEUIIMHCKUX PAOOTHUKOB,
UX HEMOTHBHPOBAHHOCTb K JICTaJbHOW YaCTHOM MEIULIMHCKON
IPaKTHKE;

5) HecoBepIIEHHAs: CUCTeMa MPABOBOM 3alMThI KaK MalleH-
TOB, TaK U MEIULIMHCKUX PaOOTHUKOB;

6) ciaboe pa3BUTHE KOHKYPEHIIMH B chepe 31paBOOXpaHEeHUs,
HEOCBEIOMJICHHOCTh MEJMIIMHCKUX PAOOTHHUKOB OTHOCHUTEIBHO
IOPUINYECKUX BOIIPOCOB, MAPKETHHIA U Pa3BUTHS MPEIIPHHH-
MaTeNbCTBa B chepe 31paBOOXpaHEHHS.

Crnenyer OTMETUTb, YTO OLIEHKA PACHPOCTPAHEHHOCTH KOp-
pynuun B cepe 3ApaBOOXpaHEHUs] B YKpauHe upe3BbIYAiHO
OCJIO)KHACTCS COLMAIBHOW M IPaBOBOH HEOIHO3HAYHOCTHIO
HeopMaTbHBIX OTHOIICHUH B 3TOH cdepe, ¢ KOTOpOil cob-
CTBEHHO M ()OPMHPYETCSI MPEACTABICHHE O «MEIULIHCKON KOP-
pynuum» Kak (peHOMeHa ITOBCEIHEBHOM KN3HKU HaceiaeHus [2].
BeisiBiieHne, packpbiTHe M pacciefoBaHue (pakToB KOPPYILUH
B cepe 31paBoOXpaHeHHUs] B YKpauHE OTHOCSTCSI K KaTeropun
IPECTYIUICHUH, SABISIOUIMXCS JIATEHTHBIMHU, I1O3TOMY Clly4yau
IPHUBJICUCHNS] MEAUIMHCKUX PAOOTHUKOB K yrOJIOBHOI OTBET-
CTBEHHOCTH, a TeM OoJiee BEIHECEHMS 110 HUM OOBMHUTEIBHBIX
IPUTOBOPOB B YKpPAHHE SIBIISIOTCS] PEAKUMH.

Kpowme Toro, opurransHas craructrka Oduca ['eHepaibHOTro
IPOKypopa YKpauHbI HE COIAECP)KUT OTIEJIBHO CBEICHUH O IpH-
BJICYCHHBIX MEAUIMHCKAX PaOOTHHKOB K OTBETCTBEHHOCTH 32
COBEPILCHUE KOPPYILMOHHBIX JSSIHUI MM COBEPIICHUE TAKUX
JICSTHAH JOJDKHOCTHBIMHU JIMLAMU OPIaHOB TOCYNApCTBEHHON
BJIACTU. AHalM3 €JUHOTO OTYeTa 00 YrOJIOBHBIX HPAaBOHAPY-
wenusix Oc¢uca [enepansHoro npokypopa 3a 2019 roxg nmaer
BO3MOXHOCTb CZE€JaTh BBIBOA, YTO B YKpaumHE IPUBJICUYEHHE K
YTOJIOBHOM OTBETCTBEHHOCTH B cepe 3ApaBOOXpaHEHHUS SIB-
nsietcs penkum spieHueM. Tak, B 2019 roxy yureno 744 mpe-
CTyIUIEHHSI B Chepe 31paBOOXPAHEHUs], U3 KOTOPBIX TOJIBKO IO
| npecTymIeHuIo MOATrOTOBIEHO OOBMHUTEIBHOE 3aKIIOUYEHHE
Y HampaBJICHO B Cy[ AJIs NPUBJICYECHUS JIMLA K YTOJOBHOU OT-
BETCTBEHHOCTH [4].
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YKpauHa JaBHO CTPEMHTCS CTaTh PABHOIIPABHBIM UJIECHOM
EC, BHeapuTh eBponeiickie cTanaapThl dKU3HU U BBIUTH Ha Be-
JyLIye TMO3ULMU B MUpPE. YKe HECKOJIBKO JIeT B YKpauHe BBesIe-
HbI 62 MIUPOKOMACIITaOHBIE peOPMBI U IPOrPAMMBI Pa3BUTHS
roCyaapcTBa, B TOM YHCJIC MEIUIIMHCKAsI 1 aHTUKOPPYIILIHOHHAS
pedopmsr [S]. HecMmoTpst Ha To, 9TO B YKpanHE BBEICHA HOBas
MHCTUTYLIMOHAJIbHAs CHCTEMa MNPEeJOTBpPAILEHUS M IPOTHBO-
JICHCTBUSL KOPPYIILMY, YKpauHa IPAKTHUCCKU HE IMOKA3bIBAET
yiydieHust B 6ops0Oe ¢ koppymiueil. YkpauHa, Tak ke, Kak
MHorue ctpansl Boctounoit Esponsl u Lientpanbroii Asuu, uc-
IBITHIBAIOT CJIIOXKHOCTH C peanu3alyeil NpUHIKIA pa3ieieHus
BJIACTEH, 3710yNnoTpedIeHneM roCyJapCTBEHHBIMU PeCypcaMu B
M30UpaTeNbHBIX LEISIX, HeMPO3paYyHbIM (PMHAHCHPOBAHUEM I10-
JUTHYCCKUX MApTHH ¥ KOHPIUKTaMU uHTepecoB [10].

XopouM NpUMEpoOM ISl YKpauHbl MOXKET CTaTh OIBIT
['py3un B mpoBeneHUH KaKk MEIULMHCKOW, TaK M aHTHKOPPYII-
IMOHHOI pedopmbl. B cBoe Bpemsi BO3 ouenuBana cucremy
37paBoOXpaHeHusl [py3uu Kak OIHY M3 XYAUIMX B MHpE, e
«OecryIaTHbIe» MEAMLUHCKUE YCIYI'M IPEeIOCTaBIINCh B yC-
JIOBUAX TOTanbHOW koppynuuH [1]. Korna oxgna u3 cambix pas-
0aJaHCHPOBAaHHBIX M KOPPYMIIMPOBaHHBIX CTpaH B EBpore,
coBpeMeHHas [py3us cMoria crarth CTpaHOil ¢ Bemyueil cu-
CTEeMOH 3paBOOXPAaHEHUS Ha IOCTCOBETCKOM IIPOCTPAHCTBE
U Bce Onarozapsi MpOM3BOAMMOMY YHHKAJIbHOMY MOIXOLY K
pedopme cuctemsl 3apaBoOXpaHeHusl U 0OpbOe ¢ KoppymiHeit
[1,20]. Ananu3 cuctemsl 3apaBooxXpaHeHus [py3un mo3posm
czienath BBIBOJ, YTO UMEHHO pedopMma 34paBOOXpAaHEHHs, U3-
MEHEHUsI B €¢ OpraHu3aluy, YIpaBIeHHU U (GUHAHCHPOBAHUH,
IPEOCTABICHUH MEJULMHCKUX YCIIYT, IOBBILICHUN JIOCTYIIa K
MEIMIMHCKOMY O0CITY)KMBAaHHUIO M 3aI[UThl HACEJCHHsS, COKpa-
IlEHHEe HEePaBEHCTBA, JIMIICHNE (MHAHCOBBIX PHCKOB, CBSI3aH-
HBIX C PACXOaMH Ha MEIUIIMHCKHUE YCIYT'H IOMOIIM T00OPOTh
KOPPYIILHIO B 9TOH cepe 1 JOCTUUb BHICOKOTO YpOBHS d(hek-
THUBHOCTH BCEIl CUCTEMBI.

B Hacrosiiiee BpeMsi 0 MHICKCY BOCHPHSITHS KOPPYHLNH
B 2019 rony I'py3us sBisercs nuaepoMm cpeau cTpan Boctou-
Hoi EBponel u LlenTpansHoit Asun [35], Bxoxut B 50 nyumunx
CTpaH MHpa 110 TOJIEPAHTHOCTHU K KOPPYIILHH, B peiitinre Doing
Business no npocrore Bexenusi 6usneca B 2019 roxy I'pysus
3ansia 6 mecto cpenu 190 crpan mupa [39], a 1o MHIEKCY Tpo-
nBetaHus [pysust 3anumaer 53 mecro cpeau 167 ctpaH mupa
[26]. ITpu 3TOM cnexyeT OTMETUTB, 4To B 2006 rony YkpanHa u
['py3us o ypoBHIO KOPPyMIIMPOBAHHOCTH HAXOAMINUChH HA OIU-
HAKOBOM ypoBHE U 3aHMManu 99 mecro [28]. U B T0o Bpemst kak
B [py3un ¢ Ka)IbIM TOIOM YPOBEHb KOPPYIILIMU CHUXKAJICS, TO
B Ykpaune poc. Tak, B 2007 rongy ['py3us 3anumana 79 mecto,
a YkpauHa — 118 mecto [29], B 2010 rony I'py3us — 73 mecro,
VYkpanna — 146 mecro [30], B 2015 rony I'pys3us — 48 mecro,
VYkpanna — 130 mecro [31], B 2017 rony I'pys3us — 46 mecro,
VYkpanna — 130 mecro [32], B 2018 rony I'pys3us — 41 mecro,
VYkpanna — 120 mecro [33], B 2019 rony I'pys3us — 44 mecro,
VYkpauna — 126 mecro [34].

CuuraeM, 4TO CErofiHs MMEHHO BO BpeMs IPOBEICHUS M-
LIMHCKOH pehopMbI HEOOXOAMMO OIIPEIEIIATh IPUOPUTETHI HA KaXK-
JIOM 3TaIle ee IUIAaHUPOBaHUA U BHeIpeHus. HezaBucumo ot Toro,
HACKOJIbKO COBEPILEHHO M 3((PEKTHBHO MOTYT OBITH MPOINCAHBI
HPOLEAYPhl K MEXaHU3MbI B (D)YHKIIMOHUPOBAHHH HOBOW CHCTEMBI
37PaBOOXPAHEHNUS, KOPPYILMS MOXKET CBECTH TaKWe WHUIMATH-
BBl Ha HeT. [Ipu sToM ucnonk3oBanue omnbita Ipysun u ctpan EC
JIOJDKHO YYHTBIBATh TPAJULMU U OCOOCHHOCTH (ByHKIOHHPOBA-
HMUS CYILECTBYIOIIECH CHCTEMBI 3APABOOXPAHEHUS B YKpauHe.

MmenHo Haanexalee ynpasieHHE, NIPO3PAYHOCTh U HYyJIe-
Basi TOJIEPAHTHOCTb JIOJKHBI CTaTh OCHOBOHM JUIsl aHTUKOPPYII-
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LlVIOHHOﬁ CTpareruu, a NPUHATUE KOMIUIEKCHBIX MEP OpraHamMu
rOCY/apCTBEHHOM BJIACTH JOJDKHBI 00ECIICUUTH YCICLIHYIO pe-
QJIM3aHI0 TOCYIApCTBEHHON AHTUKOPPYNLUOHHON MOJUTUKH.
CuuraeM, 4YTO NPHUOPUTETHOE BHUMAHUE BO BPEMS IIPOBEACHUS
MEMIHCKOH pe(OopMBI JODKHO OBITh YACIEHO yCTPAaHESHHIO
HPUYKH U YCIIOBUH, CIIOCOOCTBYIOIINX COBEPIICHHIO KOPPYIILH-
OHHBIX HpaBOHapyLHCHMﬁ, Cp€an KOTOPBIX: U3MEHECHHUE CXCMbI
(uHAHCUPOBaHUs, OOIICCTBEHHOE MEPEyCTPOWCTBO CO3HAHHS
OTHOCHUTEJIbHO HEIIPUHATUS KOPPYNLUU, IIPO3PAYHOCTL U KOH-
TPOJIMPYEMOCTb CPEJCTB, HAIPABJICHHBIX HAa (DMHAHCUPOBAHUE
ME/MIMHBI, AHTUKOPPYNIMOHHAS OSKCIIEPTH3a 3aKOHOIATElb-
HBIX aKTOB, PEINIAMEHTUPYIOLIHUX JSSITEIbHOCTh 3/[paBOOXpaHe-
HUs B YKpauHe, (OPMHUPOBAHHE aHTHKOPPYILHOHHOIO MOBE-
JICHUA B O6LL[€CTB€, AKTUBHOC COTPYAHUYCCTBO C UHCTUTYTaMU
IPaXXTAHCKOTO OOIIECTBa; CO3/AaHME YCJIOBHH Uil pa3BHTHS
MPEANPUHUMATEIBCKON ACATSIBHOCTH U KOHKYPEHIIMU B cdhepe
31paBooxpaHeHus. Kpome Toro, 11 Jydinero ynpaBieHUs He-
00X0IMMO HAJIMYUE CTPOrOro 3aKOHOAATENIBCTBA, JICHCTBEHHBIX
MEXAaHMU3MOB BBIABJICHUA W PACCICAOBaHUA KOPPYHINLIHUOHHBIX
JleleI/Iﬁ U NPUBJICYCHHUSA BUHOBHBIX JIMI K OTBETCTBCHHOCTH,
KOTOpbIe OyIyT CIYy)KHTh CHEPXKUBAIOIIMM (PAKTOPOM HE CO-
BEpILCHUS] KOPPYILUHUOHHBIX AesHud. Hapsimy ¢ otum, nrobas
AHTUKOPPYNILMOHHAA IOJIUTUKA U CTPATECIHUS MOXKET 6bITl> HE-
2¢dexTHBHOI, TOKa MEANIIMHCKNE PaOOTHHKH He OyIyT yBepe-
HBI B TOM, YTO OHH MOJIy4ar0T JOCTOHHYIO 3apabOTHYIO MIaTy H
CIIpaBeUIMBBIC BO3MOKHOCTH IS TPO(eCCHOHAIBHOTO POCTa.

BeiBox. Koppynuust ¥ KOppyNLUHOHHBIE IPECTYIUIEHUS B
CUCTEME 3[PaBOOXPAHCHUS MMEIOT HEIpeACKa3zyeMble MOCIes-
CTBUs, BJIMAA HA JOCTYIIHOCTb, CIIPAaBEAJIMBOCTb U PE3YJIbTAThI
3apaBooxpaneHus. boprba ¢ koppymuueii B cdhepe 3qpaBooxpa-
HEHUsI 3aKJII0YaeTCsl B BBISIBIICHUM KOHKPETHBIX (hOPM KOppYII-
[MOHHBIX JISTHUH U B IPUMEHEHHUH Y(PHEKTUBHBIX aHTHKOPPYII-
LIMOHHBIX Mep, KOTOPbIE OJKHBI ObITH pa3pabOTaHbl C yUETOM
0cobeHHOCTell (DYHKIMOHUPOBAHHS CYLIECTBYIOLICH CHCTEMBI
3PaBOOXPAHEHUS B CTPAHE.

OmnbiT ctpan EC u ['py3un nokaseiBaeT, 4To BO BpeMsl IPo-
BEJICHUSI MEIULUHCKOH pedopmMbl B VYKpauHe, aKTyalbHBIM
OCTaCTCsl M3MCHCHHC B OpraHusaliyd U YIPaBJICHUU CUCTC-
MOil 31paBoOXpaHeHHs, (UHAHCHPOBAHMU 31PABOOXPAHCHUS,
NpeaOCTABICHUN MEAUIMHCKUX YCJIYT, IOBBIIIEHUU NOCTYyIIa K
MEIULIMHCKOMY OOCITy)KHBAHHUIO M 3aILUTBI HACEJICHHSI, COKpallie-
HHE HEPABCHCTBA, MHUHHUMU3ALUA (bl/IHaHCOBbIX PHUCKOB, CBsA3aH-
HBIX C PacXoaMy Ha MEIULIMHCKHE YCIIYTH, OOIECTBEHHOE Mepe-
YCTPOMCTBO CO3HAHMS OTHOCHUTENIBHO HEHPHHATUS KOPPYILUH,
MPO3PAaYHOCTh ¥ KOHTPOJIMPYEMOCTh CPECTB, HAIIPABJICHHBIX Ha
(bHHaHCI/IpoBaHI/Ie MEIULIWHBI, AHTUKOPPYILHUOHHAS OKCICPTU-
3a 3aKOHOJATENbHBIX AKTOB, PENIAMEHTHPYIOLIMX JESTEIbHOCTD
37paBOOXpaHeHusl B YKpauHe; (JOPMUPOBAHHE aHTHKOPPYIILIHOH-
HOTO TIOBE/ICHUS B OOILECTBE, aKTHBHOE COTPYAHHYECTBO C MHCTH-
TYTaMM IPaKJaHCKOIO OOIIECTBA. YCTpaHEHUE IPUYMH U YCIIOBUH,
COJICICTBYIOIIMX COBEPILICHNIO KOPPYILIMOHHBIX MPECTYILICHUH B
chepe 3ApaBOOXpaHCHHUSI, U BHEAPCHUC NCUCTBCHHOW aHTHKOD-
PYILMOHHOW CTpaTeruu, B OCHOBE KOTOPOH JISKHUT HaJuleKaliee
yIIpaBICHHE, [IPO3PAYHOCTb U HyJIEBasl TOJIEPAHTHOCTb, SBIISIOTCS
OCHOBHBIMH HaIlpaBJICHUSIMU COBEPIICHCTBOBAHMS ACHCTBYIOILETO
3aKOHOJIATEIIbCTBA YKPauHbl B 0OphOE ¢ KOPPYIIMOHHBIMH IIpe-
CTYIUICHUSIMH B c(epe 31paBOOXPaHEHHUSL.
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PREVENTION OF CORRUPTION OFFENCES IN THE
HEALTHCARE: THE EXPERIENCE OF UKRAINE AND
GEORGIA
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The aim of the article is a comparative and legal study of
corruption and measures to combat corruption in health care
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in Ukraine, using the experience of Georgia and the European
Union. The materials of the research are the legislation of the
European Union, Georgia, Ukraine, statistical information. The
authors of the research have used the systematization method,
comparative and legal method, analysis and generalization of
statistical data.

Corruption and corruption offences in the health system may
lead to unpredictable consequences impacting accessibility,
equity and health outcomes. Fighting against corruption in the
health sector consists of the identification of specific forms of
corruption and the implementation of effective anti-corruption
measures, which must be designed to fit the context of a coun-
try’s health system.

A study of the experience of Georgia and the EU countries
shows that, changes in the organization and management of the
health system, financing of health care, provision of health ser-
vices, increase access to medical services, reducing inequalities,
financial risks reduction regarding expenditures on medical ser-
vices, changing public opinion of the perception of corruption,
transparency and accountability in the funding of medicine, the
anti-corruption examination of legislative acts regulating the ac-
tivity of healthcare in Ukraine, the formation of anti-corruption
behaviour in society, active cooperation with civil society insti-
tutions are therefore of primary importance for Ukraine during
the period of medical reform.

Elimination of the reasons and conditions promoting the com-
mission of corruption offences in the health system and the in-
troduction of an effective anti-corruption strategy based on good
governance, transparency and zero tolerance are among the pri-
ority areas for improving the current legislation of Ukraine in
fighting against corruption in the field of healthcare.

Keywords: healthcare, corruption, corruption offences, crimi-
nal liability, medical reform.

PE3IOME

INPEJOTBPAIIEHUE KOPPYIIHHUOHHBIX ITPABOHA-
PYIUIEHUA B C®EPE 3JIPABOOXPAHEHUS: OIbBIT
YKPAHUHBI U I'PY3UU

Tuakosckas I.B., 2Kosasienko B.B., *®uanka M.H.,
3CamorueBnu B.A., ‘Cadagam U.B.

"Vuusepcumem 20cy0apcmeennot uckaibholl ciyxcovl Yrpa-
unvl, HUpnenv, >Jlyeanckuil 20cy0apcmeennviii yHUepcumen
snympennux oen um.2.A4. Juoopenxo, Cesepoooneyx, Xapo-
KOBCKUTL HAYUOHALHBLI YHUGEpCUmem eHympennux oei; *Hayu-
OHANLHBLU HAYUHbI yenmp «Mncmumym cyoebuvix sxcnepmus
um. 3acn. npogp. H. C. boxapuyca» Munucmepcmea iocmuyuu
Yrpaunwv

Llenbio uccne0Banus SIBISETCS CPAaBHUTEIBHO-TIPABOBOE HC-
CJIeJOBAaHUE KOPPYILUHN U Mep 10 00pbOe ¢ KOPPYILHOHHBIMH
HpecTYIUICHUsIMU B cepe 3apaBooxpaHeHus: B Ykpaune, [py-
3uu 1 B cTpanax EC.

MarepuaiaoM HCCICHOBaHHS SBISCTCS 3aKOHOAATENbCTBO EC,
I'py3un, YkpauHbsl u cratuctnueckas uHpopmarwms. B xozne uc-
CIICIOBAHMSI MIPHUMEHEH METOJ CHCTEMATH3alluM, CPaBHUTEIBHO-
MPaBOBOM METO/I, aHAIU3 U OOOOIIICHNE CTATHCTUYCCKUX JAHHBIX.

Crenal BBIBOA, YTO KOPPYILMS U KOPPYILIMOHHBIE MIPECTy-
IUICHUSI B CUCTEME 3/IpaBOOXPAHECHUSI UMEIOT HelpeIcKazyeMble
MOCJICACTBUS, BIUAIOIINE HA NOCTYIIHOCTD, CIIPABEAJIMBOCTL U
pe3ynbraThl 371paBooxpaHenus. bopsba ¢ koppymuueit B cde-
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pe 3ApaBOOXpaHEHMS 3aKJIIOYAeTCs B BHIIBICHUU KOHKPETHBIX
(opM KOPPYNILHOHHBIX ISSIHUH U B IPUMEHEHHH (P PEKTHBHBIX
AQHTUKOPPYILHOHHBIX Mep, KOTOPbIE JTOJDKHBI OBITH pa3padora-
HBI C YYETOM TPAAULHUIl 1 0COOEHHOCTEH (DYHKIMOHUPOBAHHS
CYLIECTBYIOIIEH CUCTEMBI 31PaBOOXPAHCHUS B YKpauHe.

W3zyuenue onsita [ py3un u crpan EC noka3seiBaet, 4To BO Bpe-
MsI TIPOBEACHHS MEIULIMHCKOW pedopMbl B YKpauHe akTyallb-
HBIM SIBJISICTCSI U3MEHCHUE B OPraHU3alM1 U YIIPaBICHUU CUCTe-
MOil 31paBoOXpaHeHHs, (UHAHCHPOBAHHU 3/1PABOOXPAHCHUS,
IPE0CTABICHUN MEJULMHCKUX YCIIYT, TOBBIIIEHUH JIOCTYIIa K
MEIUIMHCKOMY OOCITYKMBAHUIO M 3aLUThl HACEJICHUS, COKpa-
IIEHNEe HEPAaBEHCTBA, MUHUMM3AIMs (PHHAHCOBBIX PHCKOB, CBSI-
3aHHBIX C PACXOJaMHU Ha MEIMIMHCKHUE YCIYTH, OOLIECTBEHHOES
IepeyCTPONCTBO CO3HAHHSI OTHOCUTEIBHO HENIPUHATHS KOPPYII-
LIUH, IIPO3PAYHOCTh U KOHTPOJIMPYEMOCTh CPEACTB, HAIIPABICHHBIX
Ha ()MHAHCHPOBAHHME MEIUIMHBI, aHTHKOPPYIILIMOHHAS SKCIIEPTH-
3a 3aKOHOJATENIBHBIX AKTOB, PENIAMEHTUPYIOIIHUX JEATENbHOCTh
37paBOOXpaHeHusl B YKpanHe; (OpPMUPOBAHHE aHTHKOPPYIILIHOH-
HOTO TTOBE/ICHUS B O0ILIECTBE, AKTHBHOE COTPYHHYIECTBO C MHCTH-
TYTaMH rPakIaHCKOTO 00IIEeCTBa. YCTpaHEeHNe IPUYHH U YCIIOBHI,
COZICHCTBYIOLIUX COBEPLICHUIO KOPPYNLIMOHHBIX IIPECTYIUICHUH B
chepe 3IpaBOOXPAHCHHUS, W BHEAPCHUC NCUCTBCHHOW aHTHKOP-
PYILIMOHHOM CTpaTeruy, B OCHOBE KOTOPOH JISKHUT HajIexaliee
yIIpaBJICHHE, [IPO3PAYHOCTh U HyJIeBasl TOJIEPAHTHOCTb, SBJIAIOTCS
OCHOBHBIMH HaIlPaBJICHUAMHU COBEPIICHCTBOBAHMS ACHCTBYIOILETO
3aKOHOZIATeNIbCTBA YKpauHbI B OOphOe ¢ KOPPYHNLHMOHHBIMU IIpe-
CTYIUICHUSIMH B c(epe 31paBOOXpaHEHHSL.
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CONVERSION THERAPY BANS IN NATIONAL LEGISLATIONS AROUND THE GLOBE

Gerbut V., Karabin T., Lazur Y., Mendzhul M., Vashkovich V.

Uzhgorod National University, Ukraine

Conversion therapy (sometimes called reparative therapy,
healing therapy, ex-gay therapy, or gender identity change ef-
forts) defines as any treatment aimed at changing a person’s
sexual orientation or gender identity. The use of conversion
therapy stems from the unwarranted and unethical assumption
that non-heterosexual orientation or transgender identity is a
mental disorder, and therefore is a condition that requires treat-
ment. Usually, such therapies can be a series of extremely harm-
ful practices, such as spiritual interventions, talking therapies,
drugs and, more rarely, extreme physical measures such as elec-
tric shock treatment, aversion techniques and “corrective rape”.
Moreover, in nowadays reality, it can even be an app offering
a 60-day “gay cure”, available on iTunes and Google Play as
recently as 2013 [19].

The World Psychiatric Association emphasizes the potentially
harmful nature of such treatment, since there is no sound scien-
tific evidence that innate sexual orientation can be changed [73].
The Pan American Health Organization regional office of the
World Health Organization complements that non-heterosexual
orientation also cannot be considered a pathological condition,
and therefore it requires no cure» [25]. These organizations are
echoed by national psychiatric associations around the world,
including the American Psychiatric Association [8], the Austra-
lian Psychological Society [9], the British Psychological Society
[22], the Psychiatric and Medical Organizations of Canada, Nor-
way, Chile, Brazil, India, Lebanon, Israel, South Africa, Spain,
Ireland, and more.

In 2018, the European Parliament approved a resolution “wel-
coming initiatives prohibiting LGBTI “conversion therapies”
”and called on member states to outlaw such practices” [30].

The right to the highest attainable standard of physical and
mental health and prohibition of any practice allowing intrusive
and irreversible treatments on the basis of sexual orientation,
gender identity, gender expression or sex characteristics is also
fixed in The Yogyakarta Principles (Principle 17) and The Yog-
yakarta Principles +10 (Principle 10E) [71,72].

At the same time, practice has shown that conversion therapy
continues to be applied to homosexuals and transgenders world-
wide. According to the UCLA Williams Institute on Sexual Ori-
entation and Gender Identity Law and Public Policy, as of 2018,
almost 700,000 lesbian, gay, bisexual, transgender and queer/
questioning (LGBTQ) adults had received “conversion therapy”
only in the USA; in addition, an estimated 57,000 youths will
receive change efforts from religious or health care providers
before they turn 18 years old [41].

In view of the above, the study of the existing legal prohibi-
tions on conversion therapy in the legal systems of the countries
of the world seems relevant and important.

Material and methods. The main results of the research car-
ried out in the course of writing this article are based on the
study of national normative sources of the world countries,
courts’ decisions and international legal documents, analytical
and statistical materials, reports, as well as scientific legal and
medical literature. The analysis made during the writing of this
work was based on the application of a number of philosophical,
general and special scientific research methods. The formal legal
method was used in studying the texts of laws of the different
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countries around the globe to determine the presence or absence
of conversion therapy ban in a field of sexual orientation and
gender identity of a person, as well as to establish the nature
and limits of such restrictions. On the basis of the comparative
legal method, the analysis of common and distinctive features
between the existing legal norms relating to conversion therapy
from different countries of the world was established, and also
the most optimal ones were identified. The statistical method
was used to extract data on the number of countries in differ-
ent parts of the world with legislations that include the prohibi-
tion of conversion therapy, as well as the classification of such
bans by territory and by nature. The application of the predic-
tion method made it possible to draw conclusions about which
should be the optimal content of conversion therapy legal ban,
what mandatory points it should be characterized with in order
to be effective and to meet the latest international standards in
the field of the right to sexual orientation and gender identity.

Results and discussions. As of early 2020, only a handful
of national laws prohibit conversion therapy among countries
around the world. In conducting this study, it was considered
appropriate to classify current legal prohibitions on conversion
therapy by the criterion of the territory covered by such prohibi-
tion and by the nature of the prohibition itself.

Based on the territorial criteria:

nationwide ban;

separate territory of a country ban (territory ban).

Based on the character of the legal ban in force:

direct ban (refers to countries or parts of a country with direct
mentioning of conversion therapy ban based on sexual orien-
tation or/andgender identity or/and gender expression in their
legislations);

non-direct ban (refers to countries or parts of a country with
laws that prohibit financial support of such actions, or mental
health diagnosing solely on the basis of sexual orientation or/
and gender identity or/and gender expression, or contain gen-
eral ban of harmful medical practices, but do not include direct
sexual orientation and gender identity conversion therapy bans).

According to characteristics mentioned above, there are 14
countries identified among the United Nations Member States in
general, and one more country out of the United Nations (Tai-
wan), more specifically is showed in Table 1 and 2.

Nationwide Ban of Conversion Therapy

Nationwide direct and non-direct bans of conversion thera-
pies characterize 11 countries of the world: Argentina, Brazil,
Ecuador, Fiji, Germany, Malta, Nauru, Samoa, Switzerland,
Taiwan, Uruguay.

Direct bans of conversion therapy can be found in laws of
Brazil, Ecuador, Germany, Malta and Taiwan. Such prohibi-
tions are targeted mostly on professionals (except Malta, where
the ban spreads on professionals and non-professionals and Ger-
many, where psychotherapeutic and pastoral conversions are
prohibited) and varies from one country to another.

Argentina, Fiji, Nauru, Samoa, Switzerland, Uruguay are
six countries with non-direct bans of conversion therapy. Le-
gal rules of Argentina, Fiji, Nauru, Samoa and Uruguay pro-
vide prohibition of mental health diagnoses bases solely on
sexual orientation, identity or preferences and gender identity
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Table 1. Conversion therapy ban in force around the world

Nationwide ban

Territory ban

. 5 countries
Direct ban

(Brazil, Ecuador, Malta, Germany, Taiwan)

3 countries
(Canada, Spain, USA)

. 6 countries
Non-direct ban

(Argentina, Fiji, Nauru, Samoa, Switzerland, Uruguay)

1 country
(Australia)

Table 2. Conversion therapy bans in force around the world

General Nationwide direct Nationwide non- Territory direct ban Territory non-
as) ban (5) direct ban (6) A3) direct ban (1)
Brasil Argentina Canada
AMERICAS 6 2 Ecuador 2 Uruguay 2 USA 0
ASTA 1 1 Taiwan 0 0 0
EUROPE 4 2 Malta 1| Switzerland 1 Spain | 0
Germany
Fiji
OCEANIA 4 0 3 Nauru 0 1 Australia
Samoa

for professionals. This law does not ban conversion therapies
explicitly. However, prohibiting a diagnosis based exclusively
on a person’s sexual orientation prevents health professionals, in
general, and psychiatrists, in particular, from legally engaging in
sexual orientation change efforts.

Laws of Switzerland contain some restrictions, which results
in de-facto conversion therapy ban. Thus, there is no rule that
prohibits conversion therapy, but in practice, professionals can
be brought to responsibility for such actions.

Nationwide direct ban of conversion therapy. In Brazil,
Resolution 1/99, which was issued by the Federal Council of
Psychology in 1999, prohibits pathologization of homoerotic
behaviors and practices and orders all licensed psychologists to
refrain from coercive or unsolicited treatment to homosexuals. It
also prohibits their participation in events or services offering a
“gay cure”. In 2013, the Commission for Human Rights of Bra-
zil’s lower house of Congress approved a bill that would repeal
Resolution 1/99. The proposal was later abandoned [1].

In addition, The Resolugdo CFP 01/2018 was adopted in
2018, setting standards for psychologists and psychiatrists in
their work with transsexuals and transvestits, banning any kind
of conversion therapy, including advertising it [25].

Brazilian case law also include few judgements, that shows
negative attitude of the government regarding conversial ther-
apies. Thus, in 2017, a federal judge first overruled then reaf-
firmed Resolution 1/99 in a case brought by an evangelical
Christian psychologist whose licence was revoked in 2016 af-
ter she offered “conversion therapy” [29]. On 24 April 2019, a
senior jurist of the Federal Supreme Court suspended a lower
court’s decision to allow psychologists to perform “conversion
therapy”. This suspension will remain valid until the matter is
resolved by the Federal Supreme Court [34].

The national law of Ecuador was added with the Ministerial
Order No. 767 in the year of 2012, Section 20(a) of wich pro-
hibits conversion therapies in rehabilitation institutions. Starting
from 2014, Article 151(3) of the Penal Code has criminalized
any act of torture (defined in broad terms) perpetrated with the
intention of modifying a persons’ sexual orientation [1].

Germany and Malta are two European countries that ban con-
versional therapy directly and nationwide.

The Affirmation of Sexual Orientation, Gender Identity and Gen-
der Expression Act was adopted in Malta in 2016. The aforemen-

© GMN

tioned Act (an act to prohibit conversion practices, as a deceptive
and harmful act or practice against a person’s sexual orientation,
gender identity and, or gender expression, and to affirm such char-
acteristics) prohibits the performance of conversion therapy both
by professionals (Section 3(b)) and by non-professionals (Section
3(a)). See press release issues by the Ministry for Social Dialogue,
Consumer Affairs and Civil Liberties [1].

Act protects vulnerable groups (underage, with mental disor-
der and some others) and conversion practices performed invol-
untary or forced. Banns advertising such practices and making
a referral to any other person to perform conversion practices.

The legal ban on conversion therapy in Germany came into
force last year. In particular, from December 2019, the guilty
person may be imprisoned for a term of up to one year or fined
EUR 30,000 for such actions. Authorities banned conversion
therapy for both — minors (in any case) and adults (without their
voluntary consent). In addition, the aforementioned law called
illegal psychotherapeutic and pastoral conversations, but only if
“the conversational partner purposefully tries to influence one’s
sexual orientation. The ban is expected to become effective mid-
year 2020 [33].

Taiwan is the only non United Nations country where conver-
sion therapy is prohibited at the legislative level. In February
2018 Ministry of Health and Welfare initiated a letter to ban
conversion therapy based on sexual orientation and confirm
its criminalization under the Penal Code of the Republic of
China or the Protection of Children and Youths Welfare and
Rights Act [70].

Nationwide non-direct ban. Mental Health Act of Samoa,
enacted in 2007, proclaims in its Section 2, that a person is
not to be considered mentally ill because they express or re-
fuse or fail to express a particular sexual preference or sexual
orientation [1].

Argentinian law includes similar rule, claiming that in any
case, diagnosis in part of mental health cannot be done solely
based on sexual preferences and sexual identity (2010, Law
26,657, Article 3-C) [28].

Government of Fiji in its Mental Health Degree of 2010 pro-
hibits diagnosis of mental illness if 3.-1 (g) (d) the person ex-
presses or refuses or fails to express, or has expressed or has
refused or failed to express, a particular sexual preference or
sexual orientation [48].

193



Nauru’s Mentally Disordered Persons Act was amended in
2016 to introduce Section 4A(1)(d) under which a person can-
not be regarded as mentally disordered if they express, exhibits
or refuses or fails to express a particular sexual preference or
sexual orientation. While this does not explicitly prohibit the
practice of “conversion therapy”, it prevents health profession-
als, particularly psychiatrists, from legally engaging in sexual
orientation change efforts (SOCE) [60].

There cannot be any mental health diagnoses made on the
exclusive basis of sexual orientation and gender identity, ac-
courding to Mental Health Law of Uruguay, which was ad-
opted in 2017 [42].

An interesting situation is inherent in the legislation of Swit-
zerland. In Switzerland, practicing conversion therapies is un-
lawful for medical professionals. In 2016, The Swiss Federal
Council explained in response to a parliamentary interpellation
their negative position about conversion therapies, and stated
that such actions would constitute a breach of professional du-
ties on the part of any care professional undertaking them. Any
care professional undertaking such therapies is liable to be sanc-
tioned by the cantonal authorities, or constitute a criminal of-
fense if determined by the criminal courts in the individual case,
according to the Federal Council [57].

In other words, The Federal Council has stated its opposition
to banning “conversion therapies” in Switzerland, under the pre-
tence that existing legislation is sufficient to protect people from
them [24].

Territory Ban of Conversion Therapy

Conversion therapy is prohibited in some states and cities of
Canada and USA, in few autonomies of Spain and in one state
of Australia. Canada, USA and Spain are the countries with di-
rect conversion therapy bans, Australia — with non-direct.

Territory direct ban of conversion therapy. As for now,
there are three provinces (Manitoba, Nova Scotia and Ontario)
and two cities (Vancouver and St. Albert) of Canada, which have
conversion therapy ban laws currently in force. Almost all of the
prohibitions cover both — sexual orientation and gender identity
and spread mostly on health care professionals (except Vancou-
ver, where conversion therapy is prohibited for all the business-
es, including religious groups). Legislations of Manitoba and
Vancouver protect only minors, while Ontario and Nova Scotia
prohibit such practices in relation to everyone [15,36,50, 53,64].

In USA there are 19 states, that prohibit conversion therapy or
change efforts based on SO or SOGI: California, Colorado, Con-
necticut, Delaware, Hawaii, Illinois, Maine, Maryland, Massa-
chusetts, Nevada, New Hampshire, New Jersey, New Mexico,
New York, Oregon, Rhode Island, Utah, Vermont, Washington.
US legislation in this area is characterized by the fact, that such
bans protect only minors and is directed strictly on professionals
in the area of health. SO change efforts are also prohibited in
District of Columbia and Puerto Rico. Conversion therapy bans
are locally provided (by legislative statute) in some cities and
counties of Arizona, Colorado, Florida, Michigan, Minnesota,
Missoury, New York, Ohio, Pennsylvania, Washington, Wiscon-
sin [2-7,13,14,20,23,46,51,52,55,56,63,66-69,74].

For the last four years four Spanish autonomies added local
legislations with conversion therapy bans. These are: Andalusia,
Valencia, Madrid and Murcia. Laws varies in mentioned terri-
tories — Murcia and Andalusia prohibits conversion therapy for
professionals, Valencia and Madrid — for everyone, including
religious groups. At the same time, all of these autonomies pro-
hibit not only conversion, but also aversion therapy and legisla-
tion is aimed at protection of everybody [37-39].
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Territory non-direct ban of conversion therapy. Territory
non-direct ban of conversion therapy exists in the Austra-
lian state Victoria legislation. Thus, Health Complaints Act
of 2016 prohibits any harmful medical practices in general,
including conversion therapy as well. Due to this Act, Health
Complaints Commissioner has the power to investigate and
issue temporary or permanent bans on unregistered health
providers, including those providing “conversion therapy”
[31]. In May 2018, the state government also launched an
inquiry into such practices [26].

In addition to the countries described above, the laws of which
include legal direct or non-direct bans on conversion therapy,
China, India and South Africa should be named as countries,
where such practices were found unlawful acourding to case
law [17,18,27,32]. In the context of the problem under study, the
legislation of the Netherlands cannot be overlooked. Although it
does not contain direct prohibitions on conversion therapy, orga-
nizations offering conversion therapy in the Netherlands are not
eligible for subsidies [12]. And reparative therapy itself cannot
be included in state health insurance since 2012 [59].

Additionally, bills on the prohibition of conversion therapy
are under consideration in national parliaments in several coun-
tries, which are Australia, Canada, Chile, Ireland, Mexico, Po-
land, New Zealand, The United Kingdom [10,16,29,35,40,44,
47,54,61,62]. In Israel, the government tried to adopt law pro-
hibiting conversion therapy directed on minors, but the attempt
failed. In spite of this, the Israclian Medical Association has in-
stituted medical license revocation for its domestic doctors who
practice conversion therapy [58].

Notwithstanding the current legal and scientific global trends
towards negative coverage of conversion therapy, it is worth
noting that there are still countries where reparative practices
remain legal and directly authorized by the state powers and
doctors (Malaysia and Indonesia) [43,45,65].

Conclusions. Thus, studyings provided lead to the conclusion
that the number of countries supplemented their legislation with
bans on conversion therapy for sexual orientation and gender
identity remains extremely low (15 countries) and makes up
about 10% of the total quantity in the world states. At the same
time, over the past five years, there has been an increase in na-
tional authorities activity on the explored issue, and at least six
countries can be named, in which such bills are under consider-
ation. It should also be noted that there are states where there is
no statutory prohibition on conversion therapy, but where such
ban can be followed in national courts decisions.

On the other hand, despite current national and international
legal and scientific trends to criticize and prohibit conversion
therapy, at least two countries not only allow conversion therapy
but also promote it as an effective way to change a person’s sex-
ual orientation and gender identity.

Analysis of the national legal texts on the content allows to
conclude that the nature of the conversion therapy ban differs
from country to country. Against this background, it seems ap-
propriate to express certain wishes that seem to be sufficient in
making the above rules more effective and efficient in practice.

First of all, it is necessary to provide clear terminology and
definition of conversion therapy. In laws of this kind around the
world different terms are used: “conversional therapy”, “con-
versional practices”, “reparative therapy”, “change efforts”
and some others, definitions of which varies as well. In Spain,
for example, besides of conversion therapy, aversion therapy
(designed to cause a patient to reduce or avoid an undesirable
behaviour pattern by conditioning the person to associate the
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behaviour with an undesirable stimulus. The chief stimulus used
in the therapy are electrical, chemical, or imagined aversive situ-
ations [11]) is prohibited as well, while in some other countries
they can be understood as synonims or as one concept that cov-
ers another. The most commonly and often used is term “con-
version therapy”. Accordingly, it should be named as the most
apposite. In addition, the definition of conversion therapy should
be as wide as possible and include any kind of relative actions
and therapies (aversion therapy also). It is also important to note
that in some cases, like in few of the US, the definition of sexual
orientation covers gender identity meaning. Definitions of SO
and GI must be clear and meet established standards. Further-
more, the most recent trends point out gender expression and sex
characteristics, which should be defined in a bill as well.

Secondly, it is important for the legislator to keep in mind that
LGBTI community rights relationships are a “moving target”,
they are extremely progressive and rapidly developed. One of
the most important thematic international document, The Yog-
yakarta Principles +10, expands the circle of features protected
from “sexual orientation and gender identity” (SOGI) to “Sexual
Orientation, Gender Identity and Expression and Sex Character-
istics” (SOGIESC), which is being reflected gradually in other
internationally recognized documents and the domestic law of
some advanced countries. Despite of this, some of the conver-
sion therapy bans contain prohibition of such actions based on
SO and GI, SO or GI, SO, GI and GE. SC are mentioned directly
in none of the legislations explored, but some of the Spanish
autonomies have restrictions about the sex changing efforts for
intersex children. That is why, predictably and far-signed is to
ban conversion therapy based on SOGIESC.

Another factor that should be addressed is the range of per-
sons covered by the conversion therapy ban. Statistically, the
most common are conversion therapy bans for professionals —
medical workers, psychologists and psychiatrists, often includ-
ing social workers, less often — for professionals, who are work-
ing with kids, youth and families. There are also isolated cases
of (a) uncertain number of people covered by such ban, so it
concerns everybody or (b) other than professionals groups to
be banned from conversion therapy, specifically, the religious
groups. History of LGBTI-struggling, for the last thousand
years contains indefinite number of conversion practices that
in its overwhelming majority were initiated either by medicine
science, or by religion. And in the light of modern scientific
progress and “traditionality” of religion, conversion therapy is
practiced more by believers, than by scientists. Hence, the most
optimal way is to ban conversion therapies for unlimited range
of people, or for health, social workers and youth and family
professionals together with religious groups and organizations.

Another nuance that should be emphasized is the circle of
persons whose rights are protected by the prohibition of con-
version therapy. Some countries do not personify this catego-
ry, thus leaving the widest range for protection. Others, like
The USA, focus on prohibiting change efforts for minors. In
such cases, one should take into account the practice of Nova
Scotia and make a supplement, that “A parent, guardian,
substitute decision-maker or representative decision-maker
may not give consent on a person’s behalf to the provision of
conversion therapy”. As for the adults, hardly speaking, it is
each one’s personal deal, whether or not to harm himself. To
deprive someone of this choice is a violation of the right to
private life. At the same time, in case of conversion therapy,
important is a condition of voluntary and informed consent.
Therefore, the most effective solutions are to leave the circle
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of protected persons uncertain, or a combination of ban for
minors + consent for adult.

And finally, it should be mentioned that different national leg-
islations include a variety of additional rules and prohibitions
in conversion therapy ban laws. One of the most important and
useful is considered to be the ban of advertising and disinforma-
tion in a field of sexual orientation and gender identity conver-
sion therapy. The value of such rule and it’s topicality is high-
lighted by the rapid development of information communication
technologies. In addition, prohibition for any person to remove
a person to different state or part of a state for the purposes of
conversion therapy is considerable. As for the ban of financial
support or insurance cover of conversion therapy, in the foresee-
ability of all the above conditions, such prohibitions will be “a
priori” predicted.
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SUMMARY

CONVERSION THERAPY BANS IN NATIONAL LEGIS-
LATIONS AROUND THE GLOBE

Gerbut V., Karabin T., Lazur Y., Mendzhul M., Vashkovich V.
Uzhgorod National University, Ukraine

The article summarizes the data on the number of conversion
therapy legal bans aimed at changing sexual orientation and
gender identity in countries around the globe; the content and
the form of such prohibitions, the scope of their action by territo-
rial criterion and the nature of the prohibition itself are analyzed;
the draft laws, which are intended to legalize such bans in the
national and territorial regime are studied; the thematic case law

197



of individual countries is partly examined; countries where con-
version therapy is promoted and explicitly authorized by public
authorities are considered.

According to the results of the study of more than half a hun-
dred legal documents, the information obtained is distributed and
organized into the following categories: national and regional pro-
hibition of conversion therapy, direct and non-direct prohibition of
conversion therapy; ban in different parts of the world. The content
highlights the characteristics of the existing prohibitions, such as
the name of the delict; year of entry into force of the relevant legal
act; prohibition of sexual orientation and/or gender identity activi-
ties; the circle of persons subjected to the prohibition; the circle of
persons protected by the prohibition; peculiarities.

The results of the study showed that there are currently 15
countries in the world (14 United Nations and 1 outside the
United Nations) where conversion therapy is prohibited. Among
them: 5 countries have direct nationwide bans; 6 countries have
non-direct nationwide bans; 3 countries have direct regional
bans; 1 country has an non-direct regional ban. Conversion ther-
apy is prohibited in 6 countries in the Americas; 1 Asian coun-
try; 4 European countries; 4 Oceania countries.

Keywords: conversion therapy, United Nations, sexual orien-
tation, gender identity, human rights.

PE3IOME

3AIIPET KOHBEPCUOHHOWM TEPAIIMM B 3AKOHO-
JATEJBCTBAX CTPAH MUPA

I'epoyT B.C., Jlazyp 51.B., Kapaoun T.O.,
Mengxyn M.B., Bamkosuu B.B.

Varceopoockuil nayuonanvusiii ynueepcumem, Yxpauna

B cratne CHUCTEMATU3UPOBAHbI JJAHHBIC 10 KOJIMYECTBY 3a-
KOHOJZIaTEJIbHBIX 3alPeTOB KOHBEPCHOHHOH Teparuu, Hanpas-
JICHHOW Ha M3MEHEHHE CEKCyallbHOI OpMEHTALUK 1 TeHIepHON
UACHTUYHOCTHU JIMYHOCTU B CTpaHaxX MHpa; NpOoaHAJIU3UPOBAHO
coziepkanre, opMa Takux 3amperos, cdepa UX AEHCTBHS IO
TEPPUTOPUATIBHOMY KPUTEPHUIO U XapaKTepy CaMoro 3arpera;
HUCCJIICAOBAHBI IPOCKTHI 3aKOHOB U APYIUX HOPMATUBHBIX aKTOB,
KOTOPBIMH IUIAHUPYETCA JICTAJIN30BaTh HO}IOGHBIG 3alpeThbl HA
00111erocyJapcTBEHHOM U TePPUTOPHATIBHOM YPOBHSAX; YaCTUY-
HO M3yuaeTcs cyneOHas MIPaKTHKa OTACJIBHBIX CTPaH, B KOTOPBIX
KOHBEPCHOHHAS Tepalysl IPU3HAETCs NPECTYIIICHUEM; PAcCMO-
TPEHBI CJIy4yau, KOIrZla KOHBEPCUOHHAs TEpalus npornaranaiupy-
€TCsI U MPSIMO pa3pellaeTcs ToCcyAapCTBEHHBIMU OpraHaMH.

Ilo pesynpratam nsydyenus 50 npaBoBBIX JOKYMEHTOB, IOJIY-
yeHHasi MHpOpPMAIMs pacrpesielieHa ¥ CHCTEeMaTH3UPOBaHa 110
CIIEAYIOIMM KaTerOpUsM: OOLIEroCylapCTBEHHBI U peruo-
HaJIbHBIM 3aIpeT KOHBEPCHUOHHOH Tepamnuu, MpsSMOi U KOCBEH-
HBII 3alpeThl; 3alpeThl B pa3InyHbIX yacTsax mupa. Ilo conep-
JKaHUIO BBIJCJICHBI CICAYIOMNEC XapaKTECPUCTUKU HMEIOLIUXCA
3arpeToB: Ha3BaHUE ITIPABOHAPYIICHUS, 'Ol BCTYIUICHUS B CUITY
COOTBETCTBYIOIIETO MTPABOBOIO aKTa; 3alpeT TaKUX JCHCTBUN B
OTHOILICHUH CEKCYaJIbHOW OPUEHTALUH W/WIN TeHACPHON MICH-
TUYHOCTH; KPYT JIULI, HA KOTOPBI pacpoCTpaHeH 3aIpeT; Kpyr
JIMIL, 3aLUIIAEMBbIH 3aIIPETOM; OCOOCHHOCTH.

Pesynbrarsl nccnenoBaHus MoKas3aiy, YTO HAa CErOJHALIHUN
JleHb HacuuThiBaeTcs 15 ctpan mupa (14 crpan-uieHoB Op-
ranuzanun O0bequaeHHbx Hamwmit u 1 3a npenenamu OOH),
rJe KOHBEPCHOHHAs Tepanus 3anpeuiena. Cpenu HUX: S cTpaH
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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UMEIOT PAMON 00IIerocyJapcTBEHHBIH 3arpeT; 6 cTpaH - Koc-
BCHHBIIl OOILErOCyIapCTBEHHBIN 3ampeT; 3 CTpaHbl - HPSIMOM
peruoHaibHbIN 3anpeT; | - KOCBEHHbIM PEerMOHANbHBIN 3arper.
KoHnBepcuoHHast Teparust TeM WM HHBIM 00pa3oM 3arperieHa B
6 crpanax CeepHoii u FOxxHOM AMepuku; 1 a3uarckoi ctpase;
4 crpanax EBponsl; 4 crpanax OxeaHu.
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