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

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOMAATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApymI€HUH YKa3aHHbIX IMPaBUJI CTATbU HE PaCCMaTPUBAIOTCH.




REQUIREMENTS

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

Articles that Fail to Meet the Aforementioned
Requirements are not Assigned to be Reviewed.
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Shalimov National Institute of Surgery and Transplantology; National Academy of Medical Science of Ukraine, Kiev, Ukraine

In recent decades there has been a significant decrease in mor-
tality after pancreaticoduodenectomy PD from 25% to 1-3%
[1-3]. However, the number of early postoperative complica-
tions remains at a consistently high level and reaches 29.5%
-70% [3.,4]. Many technical modifications to the formation of
pancreatodigestive and gastroenteroanastomosis have been pro-
posed with PD, modern pharmacological prophylaxis of acute
postoperative pancreatitis (as the main cause of PF formation),
methods of nutritional support (parenteral and enteral), and
components of infusion therapy. However, it did not signifi-
cantly affect the frequency of general surgical and specific post-
operative complications. Therefore, the need to search for new
ways and technologies for perioperative treatment of patients
following PD is obvious, with the aim of improving immediate
and long-term results.

One of the directions of modern surgery is the concept of
enhanced recovery after surgery (ERAS) or fast-track surgery
(FTS), which was started in 1997 by H. Kehlet on the basis of a
system analysis of the pathophysiological mechanisms of post-
operative complications [5]. In 2012, the ERAS organization
established guidelines for the first-line management of patients
with PD [6].

The aim of the research was to analyze the effectiveness of
perioperative treatment regimens.

Material and methods. The study included 78 patients with
diseases of the head of the pancreas and periampullary zone,
which were performed by the PD from 2003 to 2017. For the
purpose of comparative analysis, the patients were divided into
2 groups: 39 patients were included in group I (from January
2015 to December 2017), the perioperative treatment of which
was carried out in accordance with the ERAS program, the sec-
ond group - retrospectively selected 39 patients with traditional
treatment from January 2003 to December 2014. In all patients,
a standard PD was performed, including the intersection of the
pancreas in the isthmus, cholecystectomy, the intersection of the
common hepatic duct, resection of the distal part of the stom-
ach and the first loop of small intestine, and standard lymphad-
enectomy: upper and lower lymph nodes of the common bile
duct (12b1, 12b2, 12c¢), the posterior pancreatoduodenal lymph
nodes (13a, 13b), the lymph nodes of the superior mesenteric
artery (14a, 14b), the anterior pancreatoduodenal lymph nodes
(17a, 17b), the lymph nodes of the anteroposterior section of the
common hepatic artery (8a). The reconstructive stage consisted
of development of pancreatic, hepatic and antecolic gastroen-
teroanastomosis on a single intestinal loop. Pancreaticojejuno-
anastomosis was formed by a double-row seam with isolated
implantation of the main duct of the pancreas using a precision
nodal suture with the atraumatic filament PDS 5/0 and binocular
enlargement. In patients of the I group the microjejunostomy
were formed, in patients of the II group two tubes were routenly
performed: nasogastric and nasojejunal - for the stomach de-
compression and enteral feeding respectively. All operations
were performed by one surgical team.

© GMN

Traditional perioperative management of patients following
PD includes such components: preoperative bowel preparation
and fasting, a liberal regime of intraoperative infusion therapy
and blood transfusion, routine installation of 3-4 abdominal
drainages, decompression of the stomach with a nasogastric tube
up to 5 days, stay in the intensive care unit (ICU) for at least 3
days, routine parenteral nutrition and enteral through the nasoin-
testinal tube, restoration of oral nutrition on the 4-5 PoD, the
antibioticotherapy for 7-10 days, the use of narcotic analgesics.

In Shalimov institution of surgery and transplantology ERAS
program was implemented in practice from January 2015.

Preoperative management of patients under the ERAS in-
cludes: informing the patient, clear fluids and carbohydrate until
2-3 h and eating until 6 h before surgery, no bowel preparation.
The main aspects of the program in the intraoperative period are
the use of general anesthesia with epidural analgesia, infusion
therapy in zero balance with crystaloids (4 ml/kg/h), hemotrans-
fusion with a hemoglobin index below 80 g/l, installation of
abdominal drainage in dependence from the risk of PF forma-
tion according to the the International Study Group of Pancre-
atic Surgery (ISGPF) classification, antibiotic prophylaxis with
the antibiotic cephalosporin of the II generation 30-60 minutes
before the operation and again after 4-6 hours. During 18-24
hours patients were transferred from the ICU and mobilized. Na-
sogastric tube was removed after X-ray control of the passage
from the stomach. Oral nutrition started on 1 PoD. The volume
of liquid food on 1 PoD was 250 ml, on 2 PoD- up to 500 ml,
on 3 PoD- up to 1 liter. The patients began taking solid food
on 4 PoD. Infusion therapy with crystalloids was carried out in
the zero-balance regime and stopped on 4 PoD. Determination
of the concentration of drainage amylase was carried out on 1
PoD and 3 PoD. Drainages were removed on 4-6 PoD in case
the absence of secretions. Thromboprophylaxis consisted in the
application of compression of the lower extremities by elastic
knitwear and the induction of low-molecular heparin drugs. So-
matostatin analogues were used only at high risk of PF forma-
tion for 3 days. Nonsteroidal antiinflammatory drugs and insuf-
flation of lidocaine in epidural catheter were used for analgesia.

The rate and nature of postoperative complications, time of
restoration of oral nutrition, and LOS were studied. The classifi-
cation of Clavien-Dindo was used in the analysis of postopera-
tive complications. DGE, PF were defined in accordance with
the definitions of ISGPF.

Statistical analysis of the data was carried out with program
support STATISTICA 64 ver.10.0.1011.0 (StatSoft Inc) and ad-
ditionally using SPSS 21 (SPSS Inc., USA). The level of statisti-
cal significance for testing statistical hypotheses was adopted at
the level of 5%. The median for the quantitative indices in the
isolated groups was checked by a nonparametric Mann-Whitney
criteria. Postoperative complications in patient groups were ana-
lyzed using the Kaplan-Meier method and the Cox-Fisher test.

Results and their discussion. In Shalimov Institution of
Surgery and Transplantology from 2003 to 2017 PD was per-
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formed in 78 patients for malignant and benign diseases of the
pancreas head and periampullary zone. No difference was found
between the two groups regarding the disease, sex, age, BMI,
p-POSSUM risk assessment of postoperative complications, the
operation time (Table 1, 2).

The volume of intraoperative infusion therapy in I group was
less than in 11 (2100 ml 95% CI: [1988, 2300] vs. 3300 ml 95%
CI: [3100, 3500]; p <0.05). Intraoperative blood transfusion in [
group was performed in 1 (3.2%) case, in II - 27 (69.2%), with
comparable blood loss [400 ml 95% CI: [450; 500] vs 450 ml
of 95% CI: [400; 600] (p = 0.73). All patients of I group were
transferred from ICU and mobilized on 1 PoD, and patients of
the II group - on 3-5 PoD. In 28 (71.8%) patients of I group the
nasogastric tube was removed on the 1 PoD, and in II group - on
6 PoD. Reinsertion of nasogastric tube was in 2 (5.1%) patients
with DGE. In 26 (66.7%) patients of the I group, the restoration
of oral nutrition was carried out in accordance with the ERAS,
in 7 (17.9%) patients with a delay of 2-4 days. Thus, 84.6%
patients of I group did not require the use of other nutritional
support methods. In 6 patients of the I group, there was a need
for enteral feeding, which was carried out through a microje-
junostomy in period from 1 to 19 days. All patients of II group
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routinely used parenteral nutrition from the 1 PoD and tubeed
enteral nutrition from the 2 PoD, and oral nutrition was started
on 4-6 PoD.

There is no mortality in groups. Morbidity rate was higher
in patients of IT group (10 (25.6%) vs 18 (46.2%), p = 0.029).
(Table 3).

Specific and nonspecific complications were observed: 13
(33.3%) cases in I group, 28 (71.8%) cases in II. The combina-
tion of two or more complications was noted in 2 patients of the
I group and in 7 patients of the II group (Table 4).

The incidence of DGE in I group was less than in II - 15.4%
(6 patients) vs 35.9% (14 patients) (p=0.0098). DGE grade A
occurred in 2 (33.3%) patients of I group vs 7 (50.0%) patients
in II, grade B in 3 (50.0%) patients of I group vs 3 (24.4%) in
11, grade C in 1 (16.7%) vs 4 (28.6%) patients, respectively. The
rate of PF formation was comparable in patients of both groups
- 10.3% (4 patients) vs 12.8% (5 patients), (p=0.36). PF grade B
appeared in 3 (75.0%) patients of I group and in 4 (80.0%) in II,
grade C-in 1 (25.0%) of I group vs 1 (20.0%) in II. Patients of I
group registered a lower incidence of surgical wound infections
compared to II group (5.1% (2 patients) vs 17.9% (7 patients)
(p=0.031).

Table 1. Characteristics of diagnosis

Number of patients
Diagnosis Group 1 Group 11 P value
n % n %
Pancreatic cancer 13 333 14 35,9 1,0
Ampullary carcinoma 10 25,6 12 30,8 0,80
Cholangiocarcinoma 5 12,8 12,8 1
Neuroendocrine tumor 4 10,3 2 5,1 0,67
Cystadenoma 3 7,7 7,7 1,0
Duodenal limphoma 1 2,6 - - 1,0
Chronic pancreatitis (with duodenal stenosis and biliary hypertension) 3 7,7 3 7,7 1,0
Total 39 100,0 39 100,0
Table 2. Characteristics of the enrolled patients
Groups |
Variables 1 (n=39) 11 (n=39) pvalue
Sex, male/female 19/20 18/21 0,95
Age, y (median) 57,0 55,0 0,98
BMI, (kg/m2) (median) 24,5 26,0 0,11
Postoperative complications p-POSSUM (median) 242 27,3 0,32
Operation time, h (median) 6,35 6,50 0,80
Table 3. Characteristics of complications according to Clavien-Dindo classification
Groups
Complications I(n=39) II(n=39)
n % n %
Grade | 0 1 2,6
Grade II-11 10 25,6 17 43,6
Total 10 25,6 18 46,2
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Table 4. Characteristics of postoperative complications

Number of complications
Complications Group I Group II P value
n % n %

Delayed gastric emptying 6 15,4 14 35,9 0,0098
Pancreatic fistula 4 10,2 5 12,8 0,36
Bleeding from a. gastroduodenalis 1 2,5 1 2,6 1
Surgical wound infection 2 5,1 7 17,9 0,031
Perforation of the transverse colon - - 1 2,6 -
Total 13 333 28 71,8 -

The LoS in I group was significantly less than in II (14 days,
95% CI: [13, 17] vs. 18 days, 95% CI: [16, 18]; p = 0.012)
(Fig.t). The majority of patients of I group for clinical status
could be discharged on 7 PoD, the terms of their hospitalization

were extended for not medical reasons.
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Fig. The average LOS of patients in groups

Despite the improvement of mortality, morbidity rate after PD
remains high, reaching 29.5 - 70% [1-4]. One of the modern
directions of perioperative management of patients is the ERAS
program or FTS, the purpose of which is the enhanced recov-
ery of patients by reducing the number of complications. ERAS
program in recent years has been widely disseminated due to
the successful results of it's implementation. Zhibo H. et al.
conducted meta-analysis of 16 studies that showed a significant
reduction of postoperative stay and morbidity, including PF and
DGE, in ERAS studies following PD [7]. In meta-analysis of 14
non-randomized comparative studies of 1,409 patients treated in
accordance with ERAS and 1310 patients in the control group
Xiong J. et al. demostrated reduced rates of postoperative com-
plications, DGE and shorter LoS [8]. Kobayashi S. et al. indi-
cated a significant reduction in the incidence of surgical wound
infections in ERAS group comparing with patients treated with
traditional way (14.0% vs 28.9% (p = 0.019) respectively) [9].

However, the role of ERAS is not accurately determined due
to the heterogeneity of the study groups of patients and the ab-
sence of randomized trials [10]. In addition, differences in the
ERAS protocols of different clinics make it difficult to objec-
tively evaluate the results of its use. The feasibility of ERAS
program implementation following PD is largely not questioned.
But the impact on development of such surgical complications
as PF and haemorrhage following PD is ambiguous. For a num-
ber of reasons, the full implementation of the ERAS program is
not always possible. According to Zouros E. et al. compliance
to each element of the ERAS protocol ranged from 74.7% to
100% [11]. Robertson N. et al. presented the ratio of patients
who achieved the key goals of the program: removal of the na-
© GMN

sogastric tube on 1 POD in 78%, oral fluid intake on 1 POD in
82%, removal of urinary catheter on 1 POD in 48%, the transfer
from the ICU on 1 POD in 82%, mobilization on 1 POD in 84%,
early drainage removal in 72% [12].

One of the most common complications after PD is DGE, with
frequency of 20-44% [11,13-17]. The causes of postoperative
DGE are still controversial and are probably related to pyloric
ischemia, abdominal complications, disbalance of hormonal and
neurogenic factors, with the type of digestive tract reconstruc-
tion, volume of lymphadenectomy [11]. According to the uni-
variate analysis, only intra-abdominal collections (p = 0.009), PF
grade B and C (p <0.001) and sepsis (p = 0.024) were associated
with the development of clinical significant DGE[14]. With respect
to the advantage of early oral nutrition, the opinion of most authors
coincide. According to Balzano G. et al., the implementation of the
ERAS program in 252 patients following PD led to a significant
reduction DGE from 24.6% to 13.9% (p=0.004) [15]. Zouros E.
et al also concluded that early oral nutrition had a positive effect
on the motor and evacuator function of the gastrointestinal tract in
combination with traditional management, achieving a reduction in
the incidence of DGE from 30% to 12% (p=0.019) [11] . It seems
important that there was no increase in rate of PF formation as a
result of early intake of liquid and solid foods [13]. Pillai S. et al.
when analyzing the results of using the ERAS program following
PD with the pancreatogastroanastomosis, established that patients
of this group were able to use liquids (p=0.0005) and solid food (p
=0.0001) earlier than patients treated traditional method. In addi-
tion, earlier period of resumption of stool (p=0.02) were noted. The
incidence of DGE was significantly lower in the ERAS group (35%
vs. 75%, p=0.02) [18]. In our study, in 84.6% of patients, the resto-
ration of oral nutrition was in accordance with the ERAS program,
which allowed to avoide the use of other methods of nutritional
support (enteral or parenteral). At the same time there was a signifi-
cant decrease in cases of DGE in ERAS group from 14 (35.9%) to
6 (15.4%) (p=0.0098). The obtained results indicate that there is no
need to form a microjejunostomy routine, and in rare cases of DGE
it is more expediently to use an endoscopically installed nasojeju-
nal tube for enteral feeding.

The rate of PF formation following PD is 11.4-64.3% [19-22].
The impact of the ERAS program on the incidence of PF devel-
opment are contradictory. According to Kobayashi S. et al, the
implementation of the ERAS program contributed to a signifi-
cant reduction in the incidence of PF grade B and C from 27.8%
t0 9.0% (p=0.001) [9]. Zhibo H. et al. in meta-analysis observed
a decrease rate of PF formation in the ERAS group (OR 0.77,
95% CI: [0.70-0.84]) [7]. Other authors found no significant
differences in the incidence of PF with fast-track strategy and
traditional treatment: 23.8% vs 25.8% [15], 30.4% vs 31.3% of
patients [23]. Our study also did not show a significant effect of
the ERAS program on PF formation (10.3% vs. 12.8%, p=0.36).
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It should be noted that not all patients with PF observed DGE.

Most authors agree on a positive impact ERAS program on early
discharge of patients after PD. Casado M. et al. showed that the
implementation of the ERAS program allowed to reach mean LoS
9 days with a readmission rate 14.6% [24]. Berberat R. et al. noted a
LoS reduction in ERAS patients (median 13 vs. 15 days, p <0.001)
with an insignificant readmission rate of 3.5% [10]. Williamsson
C. et al. [25], reported the reduction of LoS from 14 to 10 days,
Balzano G. et al. - from 13 to 11 days (p <0.001) without increasing
the readmission rate [15]. Walters D. et al. showed the possibility of
an early discharge of patients on 7 PoD (41% of patients were dis-
charged on 6 PoD, 62% on 7 PoD, 79% on 8 PoD) [26]. Nikfarjam
M. et al. found a significant LoS reduction in ERAS group com-
pared with conventional perioperative care - 8 PoD vs14 (95% CI
[7,16],95% CI[8, 29], (p <0.001). [27] Robertson N. et al. reported
the median LoS 10 days with readmission rate of 4%: one patient
was discharged on 6 PoD, 8 patients — on 7 PoD, 15 patients — on
8 PoD and 26 patients (52%) on 10 PoD, 16 patients were delayed
for social or transport reasons. [12] Thus, the results obtained by us
confirm the data of other authors. The median LoS in I group was
significantly less than in II (14 days, 95% CI: [13, 17] vs 18 days,
95% CI: [16, 18], p=0.012).

Conclusions. The use of the ERAS program with PD signifi-
cantly reduces the number of postoperative complications, pro-
motes earlier mobilization of patients, their early return to physi-
ological nutrition, and reliably reduces LoS. The expediency of
using the multimodal program of enhanced recovery following
PD is undoubted, but the program needs to be improved on the
basis of further study of the pathophysiological aspects and pat-
terns of a stressful postoperative response.
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SUMMARY

PERIOPERATIVE MULTIMODAL PROGRAM OF EN-
HANCED RECOVERY FOLLOWING PANCREATICO-
DUODENECTOMY

Kuzmenko V., Usenko A., Skums A., Gulko O.,
Tedoradze V.

Shalimov National Institute of Surgery and Transplantology;
National Academy of Medical Science of Ukraine, Kiev, Ukraine

Mortality after pancreaticoduodenectomy (PD) decreased
from 25% to 1-3% in the last decade. However, the number of
early postoperative complications varies from 29.5% to 70%.
Therefore, there is a need in new methods of perioperative man-
agement of patients after PD to improve the immediate results.

To analyze the effectiveness of perioperative treatment regi-
mens, a prospective retrospective study of the results of 78 pa-
tients after PD with diseases of the head of the pancreas and
the periampular zone for the period from 2003 to 2017 was
conducted. For comparative analysis, the patients were divided
into 2 groups: group I included 39 patients for the period from
January 2015 to December 2017, the perioperative treatment of
which was carried out in accordance with the enhanced recovery
program, group II -39 patients from January 2003 to Decem-
ber 2014, which were conducted according to the traditional
method. We studied the time of the restoration of oral nutrition,
postoperative complications, the length of hospital stay (LoS).
There were no mortality in groups. The overall incidence of Cla-
vien-Dindo complications in I group was less than in II (10 (25.6%)
vs. 18 (46.1%), p=0.029). In I group, the incidence of delayed gas-
tric emptying (DGE) was lower compared to II (15.4% (6 patients)
versus 35.9% (14 patients), p=0.009). Pancreatic fistula (PF) in I
and II groups did not differ significantly - 10.2% (4 patients) and
12.8% (5 patients), respectively (p=0.36). The incidence of surgi-
cal wound infections in I group was reduced in comparison with 11
(5.1% (2 patients) versus 17.9% (7 patients), (p=0.031).The LoS in
I group was significantly less compared with II (14 days 95% CI:
[13, 17] vs. 18 days 95% CI: [16, 18], p=0.012).

The results of the ERAS program after PD shows the reducing
number of postoperative complications and LoS, demonstrating
the feasibility in clinical practice.

Keywords: ERAS program after pancreaticoduodenectomy,
delayed gastric emptying, pancreatic fistula, surgical wound in-
fections.

PE3IOME

HEPUONEPAITMOHHASA MYJIBbTUMOJAJIBHAS ITPO-
I'PAMMA YCKOPEHHOI'O BOCCTAHOBJIEHUS ITPA
HAHKPEATOAYOJAEHAJIbHOM PE3EKLIMU

Ky3sMmenko B.A., Ycenko A.1O., Ckyme A.B., I'yisko O.H.,
Tenopanze B.O.

Hayuonanenouii uncmumym Xxupypeuu u mpancniaHmono2uu
um. A.A. lanumosa, Hayuonanonotl axademuu MeOUYUHCKUX
nayk Ykpaunel, Kuee, Ykpauna

3a nocneHue ACCATHICTUS. OTMEYACTCs TOHMKEHHE MT0Ka3a-
TesIeil IETAIbHOCTH MOCIIe TTAHKPEaToyOCHATIEHON PEe3eKIINH
(ITAP) ¢ 25 mo 1-3%. Oxnako 9HCIIO CIyYaeB paHHHUX MOCIIe-

© GMN

OICPaALIMOHHBIX OCJIOKHEHHI OCTaeTcsl Ha CTa6I/I.]'Il>HO BBICOKOM
yposue, pocturas 29,5-70%. OveBuiHa HEOOXOIMMOCTh ITOUCKA
HOBBIX ITyTEH U TEXHOJIOTUH MEePUOTIEPALIMOHHOIO BEICHUS TallH-
eHToB 1pu [1/IP ¢ tenbio yimydmeHns OImKaiIix pe3yabTaToB.

C 1enbio oneHKH Y(G(EKTUBHOCTH CXEM MEPUONEPALIMOHHO-
ro JICYCHMsS] MPOBEICHO IMPOCIEKTHBHO-PETPOCIEKTHBHOE HC-
cienoBanue pesynsraros [1/IP 78 manuenToB ¢ 3a00neBaHUAMU
T'OJIOBKH HO}:()KCJ'Iy}lO‘{HOﬁ KCJIC3bI U HCpI/IaMHyJ'lﬂpHOI\/'I 30HBI 3a
nepuoz ¢ 2003 r. mo 2017 r. C 1enbio cpaBHUTEIBHOTO aHAIM3a
IALMEHTOB pa3lesIWi Ha J1Be rpynmnsl: B | rpynmy Bouutn 39
MAalMEHTOB, MEPUONIEPANUOHHOC JICHEHUE KOTOPbBIX MPOBOANIN
B COOTBETCTBHH C NPOTrPAMMON YCKOPEHHOTO BOCCTAHOBJICHHS
¢ auBaps 2015 r. mo nexadps 2017 r, Bo II rpynny — 39 nauu-
€HTOB, KOTOPBIX JICHWJIN 110 TPAAULIUOHHOMY METOAY C sIHBaps
2003 r. o nexadbpp 2014 r. M3yyanuck CpoKH CTALMOHAPHOTO
JICYCHHSA U BOCCTAHOBJICHHUS IIEPOPATIBHOIO IMUTAHWSA, YaCTOTa U
XapakTep IMOCICONePaOHHbIX OCIKHEHHH.

Oo01mas yactora ociaokHeHud 1o knaccudukanuu Clavien —
Dindo y nauuenTos I rpymnmsl 6bu1a MeHblle B cpaBHeHnH co 11
- 10 (25,6%) mpotus 18 (46,1%), p=0,029. Y nauuentos I rpymn-
IIbI OTMEYaJIaCh MEHbIIIAsi YaCTOTAa BO3HUKHOBEHUSI TacTPOCTa3a
B cpaBHenuu co 11 — 6 (15,4%) nanuenros nporus 14 (35,9%),
p=0,009. YacTtoTa GpopMHpOBaHUS MAHKPECATHICCKONH (PUCTY-
JIbl Y MAalUMEHTOB 00eUX TPYII CYLIECTBEHHO HE OTJINYajach
—4(10,2%) u 5 (12,8%) mauueHToB, coorBeTcTBEHHO (p=0,36).
3aperucTpupoBaHO YMEHBIICHUE YacTOThl BOSHUKHOBEHUS MH-
(heKIMOHHBIX OCIIOKHEHUH y MaleHToB | rpynIisl B CpaBHEHUH
co II - 2 (5,1%) namuenra nporus 7 (17,9%), p=0,031. Cpen-
HsA ONPOAOJDKUTEIBHOCTE CTAlIMOHAPHOIO JICHCHUA ITALIUCHTOB 1
I'PpYIIIbI ObLTa JOCTOBEPHO MEHBIIIEC B CPABHECHUU C IMALITUEHTAMU
II rpynnost - 14 gueit 95% CI: [13, 17] npotus 18 nueit 95%
CI: [16, 18], p=0,012. JleTanbHbIX cilyyaeB B Ipymnax He 3a-
(UKCUPOBAHO.

Takum 00pa3oM, NpUMEHEHHE IPOrPaMMbl yCKOPEHHOTO BOC-
craHoBieHuss npu I1/IP mo3BosiseT HOCTOBEPHO YMEHBIIUTh
KOJIMYECTBO IOCIICONEPALHOHHBIX OCIOKHEHUH M COKPATUTh
JUINTCIIBHOCTh l'[pe6l>IBaHI/I$[ IMMalMEHTOB B CTallUOHAPE.
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METABOLIC, ENZYMATIC AND MINERAL MAINTENANCE OFREPARATIVE OSTEOGENESIS
OF FACIAL CRANIUM INJURIES

Grigorova A., Grigorov S.

Kharkiv National Medical University of the Ministry of Health of Ukraine, Ukraine

The features of reparative osteogenesis in patients with inju-
ries of facial cranium (IFC), in particular in the case of compli-
cated course, are insufficiently studied, and the main areas of
research are focused on the improvement of therapeutic tactics
by immunotropic therapy and surgical method [1,2]. At the same
time, the study of the structural and functional mechanisms of
formation of bone tissue (BT) may be the basis for the improve-
ment of treatment and clinical monitoring with the computation
of other risk factors [3]. The rate of formation or destruction of
the matrix of BT can be assessed either by changing the activity
of specific enzymes of bone—forming or bone—destroying cells
(alkaline and acid phosphatase), or by determining the metabolic
components that enter to blood flow during bone formation. De-
spite the fact that these indicators are divided into markers of
synthesis and resorption, it should be considered, that in condi-
tions of the pathological process, when the processes of bone
metabolism transformation are qualitatively and quantitatively
changed, each of these markers may be informative to predict
the complicated course of IFC and, respectively, for differenti-
ated correction of disorders — prevention [4].

Aim - analysis of marker enzymes, hormonal and carbohy-
drate—protein indicators of the reparative osteogenesis in pa-
tients with complicated and uncomplicated course of IFC.

Material and methods. The study was conducted with the
involvement of 81 patients, including n, = 53 with complicated
course (CC) of IFC ('n, = 28 — without traumatic brain injury
(TBI) and “n, = 25 — combined with TBI); control group was
n = 28 patients with uncomplicated course (UC) of IFC. Pa-
tients in all groups have received complex treatment, according
to clinical protocols. The research was performed at the moment
of'initial hospitalization of patients with IFC. The tasks of the re-
search included the study of interconnections between CC IFC,
the presence or absence of TBI and metabolic, enzymatic and
hormonal changes of reparative osteogenesis.

12

To identify the features of metabolism in patients with CC
and UC of IFC, we studied the level of excretion of oxyproline
(collagen exchange indicator) in the daily urine by method of
A. Krel’, L. Furtseva [5]. The activity of alkaline phosphatase
(ALP), as a marker of function of osteoblasts, and the activity of
acid phosphatase (ACP), as a marker of osteoblastic activity, we
studied by method of Bodens'kyy. The percentage of bone iso-
enzymes of alkaline phosphatase (BI ALP) was determined by
the method of B. Vlasova and T. Voinovich.

To evaluate the mineral metabolism indicators, the levels of
total and ionized calcium and inorganic phosphorus in blood
serum were determined, as well as their excretion with urine.
Phosphorus in blood serum and daily urine was determined by
the Fiske—Subarrow method [3], total and ionized calcium in
blood serum by an electrolyte analyzer AEC-01, calcium excre-
tion in urine — by the complexometric method [5].

In order to identify the features of carbohydrate—protein me-
tabolism during the formation of CC IFC, we studied the con-
centration of glycosaminoglycans (GAG) and three of their
fractions: GAG, — the fraction contains mainly chondroitin—6—
sulfate, GAG , — chondroitin—4-sulfate and GAG,, which con-
tains highly sulfated GAG (mainly creatine sulfates), using the
method of R. Shtern et al (1982) .

Studies of the structural and functional state of BT were per-
formed using an ultrasonic densitometer “Sonost—2000"" on the
heel bone. To assess the results of densitometry according to
the international standards of World Health Organization (bone
density, which corresponds to 1,0 SD (standard deviation), and
the I degree of osteopenia was diagnosed in the case of reduc-
tion of the indicator to (1,0 + 1,5) SD; II degree — to (1,5 +
2,0) SD; III degree — to (2,0 + 2,5) SD [8,9]. In determining the
structural and functional state of bone tissue (elasticity, density,
quality, durability of the bone) the following parameters were
determined: the ultrasound bone velocity (UBV, m/s), broad-



GEORGIAN MEDICAL NEWS
No 5 (290) 2019

band ultrasound attenuation (BUA, dB/MHz), calculating the
bone strength index (BSL,%) [2,8,9].

The calculation of the sample size of patients in comparable
clinical groups (minimum required number of research objects)
was performed according to a special sample size formula [7],
which, in accordance with the basic theoretical principles of
medical statistics [9] guarantees quantitative and qualitative rep-
resentativeness of the conclusions. In carrying out the research,
clinical, statistical and informational methods [11], probabilistic
distribution of clinical signs with the estimation of reliability of
the obtained results were applied. In analyzing the results of the
study, licensed software products (“STATISTICA”, “EXCEL”
with an additional set of programs [12]) were used on the PC,
which allowed to provide the necessary standardization of the
process and procedure of clinical and statistical analysis.

Results and their discussion. The evaluation of bone re-
modeling processes at marker enzyme levels showed that in pa-
tients with CC IFC, the concentration of ALP was significantly
(p<0,05) higher than in the control group and did not depend on
the presence of TBI (Table 1).

The level of ACP was also significantly (p <0.05) higher in
patients with CC IFC.

It was rather indicative that the percentage of BI ALP in pa-
tients with CC IFC was significantly lower (p <0.05). At the
same time, in absolute indicators of BI ALP in CC IFC was
significantly (p <0,05) and substantially (in three times!) high-
er. The above suggested in favor of metabolic changes, which
characterized the higher intensity of BT resorption processes in
patients with CC IFC.

The level of osteocalcin in blood serum in patients with CC
IFC was significantly (p <0.05) lower than in the control group,
which may indicate a low level of osteoporosis. It was found that
the concentration of osteocalcin in patients with TBI and CC
IFC was almost twice lower than in patients without TBI, which
indicated a low level of bone formation with a high degree of
reliability (p<0,001). Consequently, in cases of CC IFC without
TBI there was a high level of bone resorption, while maintaining
the activity of bone formation processes, whereas with the pres-
ence of TBI, a high level of bone resorption was combined with
a low level of bone formation.

Table 1. Marker indicators of metabolic, enzymatic and mineral components of the reparative osteogenesis
in patients with different clinical variants of the [FC

Patients with CC IFC
. Patients with UC of IFC
Indicators n=28 total without TBI with TBI
! n=53 'n,=28 n =25
ALP, mmol/g-h 0.94+0.11 2.15+0.21° 2.11+0.28 2.23+0.22
ACP, mmol/g-h 0.48+0.11 1.31£0.09" 1.25+0.15 1.30+0.13
BIALP mmol/g-h 0.241+0.032 0.803+0.064" 0.811+0.029 0.761+0.018
in % to ALP 68.2+2.2 49.1+£3.2° 47.244.8 51.14£5.3

Osteocalcin, ng/l 55.6+£2.3 42.444.7F 55.8+6.1 29.4+6.3"
MIR BT (C,/C,) 2.04+0.11 1.66+£0.13" 1.64+0.16 1.69+0.14
FIRBT(C,/C)) 0.527+0.021 0.621+0.034" 0.633+0.042 0.583+0.035
Serum calcium, mmol/l 2.64+0.01 2.48+0.03" 2.52+0.04 2.46+0.02
Serum ionized calcium, mmol/I 1.13+0.02 1.03+0.01" 1.05+0.02 0.97+0.01
Serum phosphorus, mmol/l 1.73+0.04 1.55+0.05 1.69+0.03 1.41+0.06""
Urinary phosphorus, g/day 0.88+0.10 1.23£0.16" 1.37+0.15" 0.94+0.10
Urinary calcium, mg/day 183.2423.1 164.6+14.1 191.2+18.3 129.7+16.57
Urinary magnesium, mmol/l 0.97+0.03 0.76+0.03" 0.73+0.03" 0.91£0.01"
Uronic acids, mg/day 4.39+0.16 5.64+0.52" 6.41+0.38" 4.67+0.47F
Oxiprolin, ng/l 37.9+2.1 65.1+5.7 69.3+£5.2" 58.1+£4.3"
GAG (all fractions), [U 12.6+0.14 10.32+0.28" 10.64+0.41" 9.87+0.46"
I fraction (GAG,) abs., [U 5.69+0.10 6.53+0.28" 6.75+0.33" 6.32+0.34"
% total GAG 47.143.6 62.9+4.1° 63.0£3.7° 64.4+3.3°
I fraction (GAG, ) abs., IU 3.74+0.08 2.33+0.16" 2.41+0.23" 2.21£0.18"
% total GAG 30.5+2.0 22.4+1.7 22.8+1.5° 22.1%1.3
T fraction (GAG,) | abs., IU 2.60+0.03 1.560.17" 1.82+0.31 1.3340.10°
% totalGAG 21.3+1.0 15.2+0.8" 17.1£1.2 13.4£0.7°1
Chondroitin sulfate, g/1 0.978+0.002 0.144+0.010" 0.137+0.019" 0.152+0.016"
Sialic acid (SK), mmol / 1 1.740+0.140 3.130+0.140" 2.920+0.110" 3,390+0.1217F
Glycoproteins (GP; seroglycoids), g/l 0.319+0.038 0.518+0.029" 0.531+0.021" 0.517+0.016"

note: “— the reliability of the differences between the UC and CC IFC at the level p<0,05 7 — the reliability of the differences,
depending on the presence of TBI at the level p<0,05; MIR BT — metabolic index of remodeling of bone tissue;
EIR BT — enzymatic index of remodeling of bone tissue
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For a standardized reflection of the bone remodeling process
in patients with CC IFC, we proposed and calculated two indi-
ces: metabolic index of remodeling of bone tissue (MIR BT) and
enzymatic index of remodeling of bone tissue (EIR BT). MIR
BT shows the level of metabolic support for the remodeling pro-
cess and is the ratio between the levels of ALP and ACP in the
blood serum of patients, whereas EIR BT is the ratio between
BI ALP and ALP levels. Analysis of these indices showed that
remodeling of BT in patients with CC IFC was characterized by
a decrease in the level of metabolic support of bone formation
while simultaneously increasing the activity of its enzymatic
chain, due to an increase in the absolute production of ALP.

Indicative analysis of hormonal maintenance of bone remodeling
in patients with CC IFC showed that without accompanying TBI
the level of parathormonone (PTH) did not differ from the similar
indicator of the control group, whereas in the presence of TBI — a
decrease in the level of parathormone in blood serum was detected.
It should be noted that this decline is significant both in relation to
patients in the control group and in patients with CC IFC without
TBI (p <0,05). The opposite trend was observed when analyzing the
blood serum calcitonin (CT) content: in the control group its level
was 4,96+0,13 TU and in the CC IFC — 3,93+0,14 IU, which was
significantly (p<0,05) lower. It should be noted that the presence
of TBI significantly affected on the level of CT (p<0,05), which
indicates the disorder of neuro-regulatory mechanisms of bone for-
mation in TBI that leads to the disorder of hormonal maintenance
of reparative osteogenesis.

To determine the state of mineral metabolism of reparational
osteogenesis we studied the levels of calcium and phosphorus in
the blood serum and urine. It was found that serum calcium in
patients with CC IFC was significantly lower (p<0,05) than in
control group and does not depend on existing concomitant TBI
(p>0,05). Level of serum ionized calcium was also significantly
lower in patients with CC IFC that can be considered as a de-
crease in the metabolic activity of bone formation.

Similarly, a decrease in serum phosphorus was found, how-
ever there was a significant (p<0,05) decrease of it in patients
with TBI when comparing not only with the control group, but
also with patients CC IFC without TBI.

Consequently, the decrease in the levels of calcium and ionized
calcium and phosphorus in blood serum of patients with CC IFC are
not diagnostically significant, while the level of serum phosphorus,
which was significantly lower in patients with CC IFC associated
with TBI, has the differential diagnostic value. Clinical laboratory
analysis of the excretion levels of mineral and organic components
of bone remodeling showed that in patients with CC IFC the levels
of excretion (p<0,05) of phosphorus, uronic acids and oxyproline
increased, however, the calcium excretion didn’t decrease (p>0,05)
and magnesium — decreased (p<0,05).

In patients with CC IFC associated with TBI, some other pat-
terns of excretion were found: medium levels of excretion of
phosphorus and uronic acids, a significant (p<0,05) decrease in
excretion of calcium and magnesium with a relative (compared
with patients without TBI) reduction of the level of oxyproline
excretion (however, its level remained significantly higher than
in the control group).

Excretion of organic components of bone metabolism was
characterized by a significant increase in the CC IFC and their
relative decrease in patients with CC IFC combined with TBI.

In the analysis of carbohydrate-protein metabolism, it was
found that the level of total GAG in the blood serum of patients
in the control group was significantly (p<0,05) higher than in the
patients with CC IFC with or without TBI.
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In the complicated course of the IFC, an absolute increase
(p<0,05) of the concentration of chondroitin—6-sulfates was revealed.
It should also be noted that among patients with CC IFC without TBI,
GAG, level was lower than in cases with the presence of TBI.

In analyzing the results, it was found that in the absolute values
and in structural indices, in the presence of CC IFC, the percentage
of GAG; increased, which may indicate instability of mechanisms
of reparative osteogenesis in this category of patients.

The opposite trend was observed in the chondroitin—4—sulfate
concentration in patients with CC IFC: there was an absolute
decrease (p<0,05) of chondroitin—4—sulfates concentration. It
should be noted that among patients with CC IFC in combina-
tion with TBI, GAG level was characterized by a tendency to
less expressive decrease than in the presence of TBI (p>0,05). In
analyzing the results, it was found that in absolute terms values,
and in the structural indicators, in the groups of patients with
with CC IFC, the percentage of GAG  significantly decreased
and did not depend on the presence of TBI, which is explained
by the redistribution of the GAG fractures in favor of increas-
ing GAG, and GAG  and indicates the disorder of physiological
mechanisms of reparative osteogenesis.

It was found an absolute increase (p<0,05) in the concentra-
tion of creatine—sulphates (GAG, ) in patients with CC IFC.

It should be noted separately that by CC IFC and TBI, the lev-
el of GAG had significantly (p<0,05) more expressive decrease
than in the absence of TBI (p<0,05). In analyzing the results,
it was found that both in the absolute values and in structural
indicators, the specific weight of GAG,; decreased, which could
indicate the tension of compensatory mechanisms, especially in
the case of CC IFC and TBI, even when difficult-to—dissolve
GAG (“metabolic response reserves”) were decreasing.

Densitometric equivalents of reparative osteogenesis process-
es were an increase of the BUA and a decrease of the UBV while
reducing the absolute or relative level of chondroitin—6—sulfates.

Conclusions. 1. Clinical and laboratory analysis of the levels
of excretion of mineral and organic components of remodeling
of BT showed that in case of the CC IFC there were an increase
(p<0,05) of excretion of phosphorus, uronic acids and oxypro-
line, whereas calcium excretion was not affected (p>0,05), and
magnesium was reduced (p<0,05). It was found that the level
of serum calcium in patients with complicated course was sig-
nificantly (p<0,05) lower than in the control group and did not
depend on the presence of TBI (p>0,05).

2. The level of ionized calcium in serum was significantly lower
among patients with CC IFC, which may indicate the less metabolic
activity of reparative osteogenesis, primarily due to damage of cen-
tral mechanisms as a consequence of cerebral concussion.

3. In the analysis of results, an absolute increase (p<0,05) of the
concentration of chondroitin—6—sulfates in patients with CC IFC
was indicated, and it was found that both in absolute values and
in structural indicators, the percentage of different fractions of
GAG varied, which may reflect the instability of the mechanisms
of bone formation (due to the redistribution of the percentage of
GAG, in favor of increasing GAG, and GAG,) and the disorder
of physiological mechanisms of reparative osteogenesis.

4. Densitometric equivalents of CC IFC formation were the
increase of the UBV and the decrease of the BUA against the
background of low levels of chondroitin—6—sulfates.

5. The prospects for further research are related to the analysis
of the dynamics of enzyme, hormonal and carbohydrate—protein
markers of the bone remodeling in the different courses of IFC,
with the definition of informative indicators of clinical monitor-
ing of the reparative osteogenesis.
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SUMMARY

METABOLIC, ENZYMATIC AND MINERAL MAINTE-
NANCE OFREPARATIVE OSTEOGENESIS OF FACIAL
CRANIUM INJURIES

Grigorova A., Grigorov S.

Kharkiv National Medical University of the Ministry of Health
of Ukraine

Aim - study of marker enzymes, hormonal and carbohydrate—
protein indicators of the state of reparative osteogenesis in pa-
tients with complicated and uncomplicated course of injuries of
facial cranium.

The study included 81 patients with injuries of facial crani-
um, which were divided into 2 groups, depending on the pres-
ence of complications. The following enzyme indicators were
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studied: the level of excretion of hydroxyproline in daily urine;
alkaline and acid phosphatase activity; the percentage of bone
isoenzymes of alkaline phosphatase. To assess the mineral me-
tabolism, the level of total and ionized calcium and inorganic
phosphorus in the blood serum, as well as their excretion in the
urine, were determined. To assess the state of metabolism, the
concentration of glycosaminoglycans and their fractions in the
blood serum were studied. To study the structural and functional
state of the bone tissue the densitometry was performed.

In patients with complicated course of injuries of facial crani-
um assosiated with traumatic brain injury there was revealed the
increase (p<0,05) of: excretion of phosphorus, uronic acids and
oxyproline, while the excretion of calcium was not disturbed
(p>0,05), and excretion of magnesium was decreased (p<0,05).
It was found out that the level of calcium of blood serum in
patients with complicated course is significantly (p<0,05) lower
than in the control group and does not depend on the presence
of craniocerebral injury (p>0,05). The decrease of the level of
ionized calcium content in blood serum can be the confirmation
of lower metabolic activity of reparative osteogenesis process-
es, first of all at the expense of damage of central mechanisms.
When studying the content of carbohydrate—protein metabolites
by complicated course of injuries of facial cranium, the absolute
increase (p<0,05) of concentration of chondroitin—6—sulfates
was revealed, and during the analysis of results it was found
out that in absolute values, as well as in structural indexes, the
specific weight of various fractions changes, that can be the evi-
dence of instability of mechanisms of osteogenesis and of dam-
age of physiological mechanisms of reparative osteogenesis.
Densitometric equivalents of forming of complicated course of
injuries of facial cranium are the increase of broadband ultra-
sonic attenuation and the decrease of its spreading speed on the
background of low levels of chondroitin—6-sulfates.

Keywords: injuries of facial cranium, complicated course,
diagnostics, reparative osteogenesis.

PE3IOME

METABO/IMYECKOE, PEPMEHTATUBHOE U MUHE-
PAJIBHOE OBECIIEYEHHUE PEITAPATUBHOI'O OCTE-
OT'EHE3A ITIPU IMOBPEXAEHUAX JINIEBOI YACTH
YEPEIIA

I'puroposa A.A., I'puropos C.H.

Xapvrosckuil nayuoHanbHblll MeOuyurckull ynusepcumem Mu-
nHucmepcmea 30pasooxpanenusi Yxpaunt

Lenp uccnenoBaHus - U3yYeHHE MapKepHBIX (EPMEHTOB,
TFOPMOHAJIbHBIX U yFﬂeBO}]HO*6€IIKOB]>IX UHAUKATUBHBIX IIOKa-
3aTesell COCTOSIHUSI perapaTHBHOIO OCTEOreHe3a y MalleHTOB
C OCJIO)KHCHHBIM M HCOCJIO)KHCHHBIM TCUCHHEM HOBpe)K}leHI/Iﬁ
JIMIIEBOW YaCTH uepera.

HccnenoBan 81 mauueHT ¢ MOBPEKIACHUAMU JIMLIEBOW 4acTH
yeperna. Ha]_[l/IeHT])l, B 3aBUCHMMOCTH OT HAJIMYHUA OCHOH(HCHMﬁ,
pasaesneHsl Ha 2 rpymmbl. M3yueHsl (pepMeHTaTUBHBIC TTOKa3a-
TEJIN: YPOBEHb SKCKPELUH THAPOKCUIIPOIMHA B CyTOYHOM Moue;
AKTHBHOCTb IICJIOYHON M KUCIIOW (hocdarassl; M0Jss KOCTHOTO
n3odepMmenTa 1mestodHoi pocdarassl. [ oeHKH MUHEpab-
HOTO 0OMEHa OINpe/eieHbl yPOBEHb O0IIEro U HOHH3HPOBAHHO-
O KaJIbLIMSl ¥ HEOpraHuueckoro ocdopa B CHIBOPOTKE KPOBU U
uX dKckpeuusi ¢ Mouoit. CocrosiHue oOMeHa BEIECTB OLICHUBAJIN
IOCPEZICTBOM OTPE/ICICHHS KOHIICHTPAIIMH THKO3aMHHONIMKAHOB
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¥ MX (paKuuii B CHIBOPOTKE KPOBH, CTPYKTYPHOE U (DyHKIIHOHAIIb-
HOE COCTOSIHME KOCTHOH TKaHU - JEHCUTOMETPUCH.

V NanMeHToB ¢ OCIOKHEHHBIM TEYCHHEM MOBPEKACHUMN JH-
LIeBOI 4acTH uepemna Npu CONMyTCTBYIOIIEH YeperHO—MO3r0BOM
TpaBMe BBISIBIICHO YBEJIUUCHUE IKCKpenH pocdopa, ypOHOBBIX
KUCJIOT U okcumponuHa (p<0,05), mpu 3TOM SKCKpeLus Kallb-
1us He Hapyanach (p>0,05), a akckpeLust MarHus - CHHKeHa
(p<0,05). BrIsiBIIeHO, YTO YPOBEHb KAJIBIUS B CHIBOPOTKE KPO-
BU y OOJIBHBIX C OCJIO)KHEHHBIM TEYEHHEM 3HAYMTEIBHO HIKE
(p<0,05), yeM B KOHTPOJBHOH IpyIIe U HE 3aBHUCUT OT HaJU-
Yusl 4epernHo-Mo3roBoil TpaBmbl (p>0,05). CHuxeHue ypoBHS
coziepKaHHsl MOHU3UPOBAHHOTO KalbLUs B CHIBOPOTKE KPOBH
MOXKET CBHJIETEJILCTBOBATh O CHIDKEHHH METa0OIMYeCcKOil aK-
THUBHOCTH IIPOLIECCOB PEHAapaTHBHOIO OCTEOreHe3a, MPexme

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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BCETO, 3@ CUET MOBPEKICHUS LIEHTPAIBHBIX MEXaHU3MOB. [Ipu
U3YYCHUH COJICPIKAHUS YITIEBOIHO-0CIKOBBIX METa00IUTOB IPH
OCJIO)KHCHHOM TEUCHUU IOBPEXKJICHUH JIMIIEBOM YacTH uepena
BBIsIBIICHO abcomtoTHOoe yBenuuenue (p<0,05) koHIEeHTpauuu
XOH/IPOUTHH-6-Cyab(aToB. AHAIM3 Pe3y/bTaTOB BBISBUI, YTO
B a0COJIFOTHBIX BENMYMHAX, A TAKKE B CTPYKTYPHBIX ITOKA3aTeNsixX
M3MEHSICTCSl YACNBHBIA BEC PasinuHbIX (pakuui, yTo, MO BCEi
BEPOSITHOCTH, CBHJCTEIILCTBYET O HECTAOMIBHOCTH MEXaHH3MOB
OCTEOreHe3a U IOBPEXKICHUHM (PU3HOIOTHUECKHX MEXaHH3MOB
pEnapaTuBHOIO OCTEOreHe3a. JIeHCUTOMETPUYECKMMH SKBHBA-
JeHTaMH ()OPMHUPOBAHHST OCIIOKHEHHOTO TEUCHHMS TTOBPEKICHHUI
JIMIIEBOM YacTH Yepena sIBJISIOTCS yBEMYEHHE HIHPOKOIOI0CHOTO
ocalieHus yIbTpa3ByKa M CHIJKEHHE CKOPOCTH €r0 pacipocTpa-
HeHusI Ha (POHE HU3KOTO YPOBHS XOHPOUTHH-6-CYIb(HaToB.
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COMPARISON OF EARLY POST-OPERATIVE PERIOD OF ENDO-ACAB WITH OFF-PUMP CABG:
RETROSPECTIVE STUDY CONDUCTED AT TBILISI HEART AND VASCULAR CLINIC

!Oniani B., 'Beselia K., 'Shaburishvili T., 'Shaburishvili N., 2Megreladze 1.

Thilisi Heart and Vascular Clinic; *Thilisi State Medical University, Georgia

Ischemic heart disease (IHD) is leading causes for deaths and
disability worldwide and incurs greater economic costs than any
other illness in the developed world. IHD is the most common,
serious, chronic, life-threatening illness in the United States,
where 13 million persons have IHD, Genetic factors, male sex, a
high-fat and energy-rich diet, smoking, and a sedentary lifestyle
are associated with the emergence of IHD. In the United States
and Western Europe, it is growing among low-income groups,
but primary prevention has delayed the disease to later in life in
all socioeconomic groups. Obesity, insulin resistance, and type
2 diabetes mellitus are increasing and are powerful risk factors
for THD [2,11].

Georgian National Center for Disease Control and Public
Health reported notable increase in the incidence of heart
and vascular diseases in Georgia in 2012-2013 and according
to the statistics the rate of arterial hypertension was raised
approximately two times [1].

In light of the projection of large increases in IHD throughout
the world, IHD is likely to become the most common cause of
death worldwide by 2020.[1] At the same time WHO anticipates
that the prevalence of IHD will be on the second place worldwide
by 2030 [3].

Treatment of IHD encompassed modification of risk-
factors, conservative treatment and surgical intervention. In
interventional cardiology and cardiosurgery two leading technics
are applied for myocardial revascularization: percutaneous
coronary intervention with coronary stenting (PCI) and coronary
artery bypass grafting (CABG) [2].

Coronary artery bypass grafting (CABG) and percutaneous
coronary interventions (PCI) have evolved over the last
several decades to become two of the world’s most commonly
performed, and most scrutinized, procedures [4].

Percutaneous coronary intervention (PCI) means balloon
dilating of the affected coronary vessel with subsequent coronary
stenting either with metal or drug-eluted stents [2].

Whereas patients with stenosis of the left main coronary artery
and those with three-vessel IHD (especially with diabetes and/or
impaired left ventricular function) who require revascularization
are best treated with CABG with the formation of grafts distally
the occluded area [2].

CABG is a wide scale operation and requires anterior median
sternotomy. CABG s performed on open heart with cardiopulmonary
bypass (CPB) or without CPB, so called OPCABG [5].

Grafting of the left anterior descending coronary artery can
be performed via a small anterior thoracotomy and this is also
known as MIDCAB [7].

MIDCAB was first performed in 1990s. This began with
minimally invasive direct coronary artery bypass (MIDCAB)
procedures with LIMA harvesting and LIMA-LAD anastomosis
performed through a left anterior thoracotomy in the fourth
or fifth intercostal space. This incision is accompanied by the
retraction of the thoracic cage and may require rib resection. No
additional intervention with endoscope or robotic assistance is
required during this operation. On the other hand, retraction of
the thorax is responsible for more intense postoperative pain and
there is a risk of non-perfect harvesting of LIMA [7].
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Next step in cardiac surgery was the endoscopic atraumic
CABG or EndoACAB when MIDCAB was made with
toracoscopic harvesting of LIMA and anastomosing it with LAD
through minithoracotomic incision. Single-lung ventilation
technique should be applied during this operation.

EndoACAB has several advantages compared with MIDCAB:
1) Harvesting LIMA is possible without notable retraction of
thorax. LIMA is reached with three endoscopic ports indwelled
through III, IV and VI intercostal space. 2) Visualization of LIMA
is improved and is as successful as with traditional midsternotomy
CABG. 3) Pericardiotomy and fixation of coronary vessel may be
performed endoscopically, which allows to reduce the size of the
surgical wound. Anterior thoracotomic incision is 10 cm. in length.
4) Anastomose formation is manual [6].

Disadvantage of Endo-ACAB is that it requires higher
qualification and more precise techniques from surgeons. For
this reason, the operation is not widely spread [8,9].

In some circumstances myocardial hybrid revascularization
strategy is applied which means simultancous performance
of PCI and CABG. This strategy requires hybrid operation
room and hand — in — hand work of cardiointerventionists and
cardiosurgeons [6,10].

Study aim - as far as one of the leading courses for disability
and mortality worldwide is IHD, scientists and clinicians and
searching renovated and more effective strategies for treatment
of IHD as well as trying to implement up-to-date methods in
clinical practice to make them more affordable for bigger part
of the population.

Material and methods. CABG with sternotomy with CPB
or without CPB (OPCABG) has been traditionally performed in
“Thbilisi Heart and Vascular Clinic*.

In November 2015 firstly in Georgia EndoACAB was
performed by qualified surgeons in specially equipped operation
room of the “Tbilisi Heart and Vascular Clinic*. This operation
was a novelty for Georgia with “Tbilisi Heart and Vascular
Clinic* being a pioneer.

Retrospective study was planned to reveal the advantages of
EndoACAB compared with OPCABG.

At first our aim was to compare early post-operative
advantages of EndoACAB with OPCABG.

Respectively we studied all cases of the patients who had
underwent urgent or planned coronary artery bypass grafting at
the “Tbilisi Heart and Vascular Clinic” from November 2015
till November 2017. Patients were divided into two group: first
group patients who had underwent Endo-ACAB and second
group patients who had underwent OPCABG.

Following measures were studied: 1) patient characteristics
preoperatively: Age, gender, presence of diabetes mellitus,
arterial hypertension, ventricular function. 2) intra-operative
complications: Intraoperative mortality, ventricular fibrillation,
urgency for changing operation technic from endo-ACAB to
CABG. 3) carly post-operative complications: Intensity of pain,
hospitalization days, wound infection, CNS complications,
pneumonia, ventricular fibrillation and intrahospital mortality.
Early postoperative period was defined as 30 days after
operation. Results were statistically analyzed by statistical

17



Table 1. Patient characteristics
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Patient Lethal Lethal
! Male Female | Female/male ratio | Mean age | outcome in outcome
number .
numbers in %
Both groups Total 760 576 184 0,33 63.9 10 1,3%
Group I Endo-ACAB 162 122 40 0,33 64,345 1,24%
Group II CABG 598 451 144 0,33 63,846 1,34%
Table 2. Patient characteristics according to underlying diseases
Patient | Diabetes | Arterial Hy- | Arterial Hy- Arterlal. Arterial 1.\/Ie2.m
number | mellitus ertension I ertension II Hypertension | Hyperten- ejection
P P I sion IV fraction
Group I | Endo-ACAB 162 32% 7% 30% 59% 4% 45,8+ 3,4%.
Group 11 OPCABG 598 29 % 8% 32% 57% 3% 46,3+3,8%.
Table 3. Early post-operative complications in each group
Patient | Pain in- Pneumo- Atrial Stroke Surgical wound Mean in
number | tensivity nia fibrillation infection hospital days
Group I | Endo-ACAB 162 5+1 1 (0,6%) 3 (1,9%) 0 0 4,8+1,2
Group II CABG 598 5+1 6 (1%) 11 (1,8%) 6 (1%) 6 (1%) 8,4+1,9

hypothesis testing with statistical level 5. Intensity of pain was
measured with 10 score system.

Results and their discussion. Totally 760 cases, 576 men and
184 women were studied. Mean age of patients was 63.9 years.
Total lethal outcome was registered in 10 cases (1,3%) all of
them in early post-operative period.

Endo-ACAB was performed in 162 cases, 122 men and 40
women (female/male ratio 0,33). Mean age of the patients
64,3+5 years. The lethal outcome in this group was detected in
2 patients (1,24%).

CABG was performed in 598 cases, 451 men and 144 women
(female/male ratio 0,33). Mean age on the patients in this group
was 63,846 years. The lethal outcome was seen in 8 patients
(1,34%), Table 1.

In Endo-ACAB group single vessel grafting was made in 65
cases (40%) and in 97 cases (60%) hybrid revascularization
strategy was applied.

In off-pump CABG group single- vessel graft was made in 22
(3.5%), 2 grafts in 165 (27.5%), 3 grafts in 304 (51%) cases, 4
grafts in 101(17%) and 5 grafts in 6 (1%) cases.

Regarding other patient characteristics in endo-ACAB group
diabetes mellitus was present in 32%, arterial hypertension 1
in - 7% arterial hypertension 2 in 30%, arterial hypertension
3 in 59% and arterial hypertension 4 in 4% of patients. Mean
ejection fraction was — 45,8%;

In CABG group diabetics mellitus in 29%, arterial
hypertension 1 - 8%, arterial hypertension 2 in 32%, arterial
hypertension 3 in 57%, arterial hypertension 4 in 3% and mean
ejection fraction 46,3% respectively. (Table 2).

No intraoperative mortality was detected in both groups.
Intraoperative switch from Endo-ACAB to CABG was made in
3 cases (2,5%): in 2 cases because of diffuse pleural adhesion
and in one case due to left ventricular fibrillation.

Postoperative characteristics were as follows: in Endo-
ACAB group: intensity of pain was 5 points, no surgical
wound infection or stroke detected, pneumonia — 1 cases
(0,6%), atrial fibrillation and flutter— 3 cases (1,9%), mean
days of hospital stay was 4,8+1,2 days, lethal outcome was
seen in 2 patients (1,24%).
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In CABG group: intensity of pain was 5 points, surgical
wound infection detected in 6 cases (1%), stroke - 6 (1%) cases,
pneumonia — 6 (1%) cases, atrial fibrillation and flutter— 11
(1,8%), mean days of hospital stay was 8,4 days, Lethal outcome
was seen in 8 patient (1,34%), Table 3.

No statistically significant difference was revealed in
female/male ratio, mean age of patients and lethal outcome
as well as presence of diabetes mellitus and arterial
hypertension between the study groups. Mean ejection
fraction was slightly lower in endo-ACAB group but
statistical analysis showed no significant difference. These
findings are suggesting that patients in both groups had
similar risk-factors preoperatively.

Moreover, no statistical difference was seen in early
postoperative complications like pneumonia, stroke, fibrillation
or early mortality. Statistical analyses revealed significant lower
rate of surgical wound complication and hospital stay in Endo-
ACAB group. Respectively severely of pain was similar in
Endo-ACAB group compared with CABG.

We have found that patients who had undergone Endo-ACAB
had statistically significant lower surgical wound complications
and hospital stay. On the other hand, they had the same early
post-operative complications like pneumonia, fibrillation, stroke,
pain or mortality as patients who had undergone OPCABG.

To conclude Endo-ACAB has significantly lower rate of
early postoperative complications compared to OPCABG.
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SUMMARY

COMPARISON OF EARLY POST-OPERATIVE PERIOD
OF ENDO-ACAB WITH OFF-PUMP CABG: RETRO-
SPECTIVE STUDY CONDUCTED AT TBILISI HEART
AND VASCULAR CLINIC

!Oniani B., 'Beselia K., !Shaburishvili T., 'Shaburishvili N.,
*Megreladze 1.

'Thilisi Heart and Vascular Clinic; *Thilisi State Medical Uni-
versity, Georgia

Our aim was to compare early post-operative period of
Endo-ACAB with OPCABG. We retrospectively studied 760
cases of all patients who had underwent urgent or planned
coronary artery bypass grafting at the “Tbilisi Heart and
Vascular Clinic” from November 2015 till November 2017.
Patients were divided into two group: first group patients who
had underwent Endo-ACAB and second group patients who
had underwent OPCABG. Early postoperative complications
including pneumonia, stroke, ventricular fibrillation, pain
intensity, wound infection and hospital stay were studied.

After analyzing both groups of the patients we concluded
that no statistically significant difference was revealed in
presence of preoperative risk-factors like diabetes mellitus
and arterial hypertension between the study groups.

Mean ejection fraction was slightly lower in Endo-
ACAB group but statistical analysis showed no significant
difference.

Moreover, no statistical difference was seen in early
postoperative complications like pneumonia, stroke,
ventricular fibrillation or early mortality. Respectively
severely of pain was similar in Endo-ACAB group compared
with CABG.

Statistical analyses revealed significant lower rate of
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surgical wound complication and hospital stay in Endo-
ACAB group. In both group no intraoperative mortality
was detected.

To conclude Endo-ACAB has significantly lower rate of early
postoperative complications compared to OPCABG according
to the date of “Tbilisi Heart and Vascular Clinic”.

Keywords: coronary artery bypass grafting, Endo-ACAB,
OPCABG, postoperative complications.

PE3IOME

CPABHUTEJIBHASI OLIEHKA D2®PEKTHUBHOCTHU
METOAOB AOPTOKOPOHAPHOI'O INYHTUPOBA-
HUSI - ENDO-ACAB U OFF-PUMP CABG

'Ounann B.I., 'Becenus: K.B., 'aoypumsuian T.III.,
"a6ypumBuian H.T., 2Merpeaanze U.1.

"Tounucckasn cepoeuno-cocyoucmas kaunuka, >Tourucckuil 2o-
cyoapcmeeHnblll MeOUuyuHcKkull ynusepcumem, I pysus

Ienbro mccenoBaHus ABUIIACH CPABHHUTENIbHAS OILICHKA 3()-
(DEKTUBHOCTH METOJOB AOPTOKOPOHAPHOTO ILIYHTHPOBAHUS -
ENDO-ACAB u OFF-PUMP CABG.

Wzydensl MeaunuHckue KapThl 760 MallMEHTOB, TOCIHU-
TaJU3UPOBAHHBIX B «TOMIMCCKYIO CEpIeuHO-COCYIUCTYIO
KJIMHUKY» ¢ HOsi0pst 2015 roma mo nostOps 2017 roma, ko-
TOPBIM IIPOBEACHBI ONCpaluy HIYHTUPOBAHUSA KOPOHAPHBIX
COCYIOB — KaK HEOTJIOXKHbIC, TaK M IO IIJAaHOBBIM IIOKa3a-
HUSM. nal_ll/leHTbl B 3aBHCHUMOCTU OT BHAa ONCPALIMOHHOIO
BMEIIIATENbCTBA Pa3/ielieHbl Ha JBe rpymnmsl: | rpynna - na-
IIMEHTBI, KOTOPBIM IIPOBEACHO HYHIO0CKOMHYECKOE aTpaBMa-
THYHOE MyHTHpOoBaHue koponapHoii aprepun (EndoACAB);
II rpynna - myHTHpOBaHUE KOPOHAPHOHN apTepuu 6e3 UcKyc-
ctBeHHoro kpoBoobpamtenus (Off-Pump CABG). Ha nepsom
JTare 3alIaHPOBAHO CPABHEHUE YACTOThI OCIOXKHEHUH paH-
HETO I0CJICONepallMOHHOT0 Nepro/a: HHPHUIUPOBAHUE PAHBI,
ITHEBMOHMSI, pUOPUIALINS JKEIYTOUKOB, HHCYJIBT, CPOKH CTa-
HUOHAPHOT'O JICUCHUA, UHTCHCUBHOCTb 60J'leBOFO CUHpOMaA,
JICTAIBHOCTb.

B pesynbraTe NpOBEACHHOIO HCCIIECIOBAHHS BBISBICHO,
YTO y MalMeHTOB 00euX TpyIIl HAJM4Ke caxapHoro auabera
U apTepHaJbHON I'MIIEPTEH3UU BBISBICHO C OJMHAKOBOH Ya-
cToToit. Y mauueHToB | rpymmsl cpenHsis Gpakiuus U3rHAHUS
Obla 4yTh HUKE, B CpaBHeHMH co 1] rpymnmnoii, xorsa craructu-
YEeCKH 3HAYMMOM pasHULbI He 3a(UKCHPOBAHO.

Cpeau 0CIIOKHEHUH paHHETo TOCISONEPAMOHHOTO MepHoia
B rpynne EndoACAB pexe naOmonanacs HH(EKIHs ocie Xu-
PYPrHUYECKOro paspe3a U He OTMEUaJICs AWacTa3 paHbl, 3HAYU-
TEJNHHO OBUTH COKpall€HbI CPOKU Hpe6bIBaHl/lﬂ IManMeHTOB B CTa-
1oHape. B o0enx rpymnmax oxHaKoBO HaOJIOaIach 4acToTa
JIETAJIbHOCTH, THEBMOHUH, CIydan GUOPUIIALINH HKEITYI0UYKOB 1
MHCYJIBTa ¥ MHTCHCHBHOCTH Oomu. Ciydan MHTpaoliepanmoH-
HOM CMEPTHOCTH HH B OJJHOM TpyIine He 3a(uKCHpOBaHAbI.

Taxum obpa3zom, onupasce Ha AanHble « TOunMcckoit cep-
JICYHO-COCYJUCTON KIMHHUKHY» CIEAYeT 3aKIKUUTh, YTO JH-
JTIOCKOIIMYECKOE aTpaBMaTHYHOE [IYHTHPOBAHHE KOPOHAPHOM
apTepUu XapakTepusyercs 0ojiee HU3KHM YHCIOM OCIIOMKHE-
HHUH B paHHEM IOCTOINEPAL[MOHHOM IIePHO/IC B CPABHEHUH C
IIYHTUPOBAaHUEM KOPOHAPHOH apTepuu 0€3 HCKYCCTBEHHOTO
KPOBOOOpAIIEeHUS.
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MORPHOPHENOTYPIC CHARACTERISTICS OF OVARIAN SEROUS BORDERLINE TUMORS

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

Tbilisi State Medical University, Georgia

Ovarian carcinoma represents 7th most common cancer in
women, and most lethal malignancy amongst gynaecological
tumors. There are more than 200 000 cases diagnosed each year
worldwide. 90% of ovarian tumors are epithelial malignancies,
from which only 15% of cases are diagnosed at earlier stage of
the disease [1].

Borderline ovarian tumors (BOTSs) are tumors of epithelial or-
igin, which show the intermediate features between benign cyst-
adenomas and adenocarcinomas. They were first described as
”’semi-malignant” tumors in in 1929 by HC Taylor [2]. In 1973
BOTs were classified by the World Health Organization (WHO)
as ‘low malignant potential ovarian tumors and in 2003 they
were reclassified as ‘borderline tumors’ [3]. BOTs comprise of
approximately 15-20% of all atypical proliferations in the ovary
and 4-14% of ovarian epithelial tumors [4]. Even though serous
cystadenoma can progress to BOT and finally to serous low-
grade carcinoma, these three tumors are recognised as separate
entities, which differ in biological behaviour and require differ-
ent clinical management strategies [4,5]. Most of the BOT cases
are at first encountered by general gynaecologists, which leads
to inappropriate treatment and delayed management by gynae-
cologic oncologists. Therefore, early recognition and diagnosis
of BOTs are important for the proper management of patients, to
avoid disease progression and relapse.
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Histologically, there are two major types of BOTs: serous-
papillary and mucinous. In our current study we aimed to inves-
tigate the morphophenotypic characteristics of ovarian serous-
papillary borderline tumors. By definition, serous-papillary
BOTs are serous tumors with low malignant potential, which
are characterised by broad, hierarchically branching papillae,
focally covered by stratified epithelium with mild to moderate
atypia and with few mitoses. It is not possible to reliably dis-
tinguish benign, borderline and malignant ovarian tumors by
gross examination. Microscopically, in addition to above men-
tioned features, usually there is no stromal invasion. However,
in some cases microinvasion might be present. Some cases are
also characterised with the presence of invasive implants. As-
sociated low-grade serous carcinoma component might be also
detectable in some patients. The immunophenotype of serous-
papillary BOTs are not well characterised, as well as there is
very limited information about phenotypic similarities and/or
discrepancies of ovarian serous BOTs to benign cystadenomas
and serous adenocarcinomas [4].

Aim of our study was to analyse morphophenotypic charac-
teristics of ovarian serous BOTSs, together with benign cystad-
enomas and low and high grade serous adenocarcinomas.

Material and methods. Study included altogether 80 pa-
tients, diagnosed between the years of 2015 — 2018, from which
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Epithelial Polymorphism

Epithelium: 2 Epithelium: >2 Papillae Solid groups Marked Mitatic figures
layered layers Nucleoli >=10
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Fig. 1. A. Serous Cystadenoma, small papillae are covered with one layered epithelia, H&E, x200),
B. Serous BOT, papillae are covered with two layered epithelia, H&E, x200),
C. Low grade serous carcinoma, branching papillae formation, and >2 layered epithelia, H&E, x200
D. High grade serous carcinoma, formation of solid groups, H&E, x200;
E. distribution of epithelial polymorphism criteria in groups

20 cases were serous cystadenomas (group I), 20 cases - serous
BOTs (group II), 20 cases — low grade serous adenocarcinomas
(group IIT) and 20 cases — high grade serous adenocarcinomas
(group IV). The age of patients was ranged from 10 to 80, with
the median age of 56.

Formalin fixed and paraffin embedded surgical tissue material
were retrieved from the archives of the department of pathology,
N. Kipshidze central university clinic, Tbilisi, Georgia. Routine
haematoxylin and eosin stained slides were revised and classi-
fied by two independent pathologists (V.M., T.M.). Alcian-blue
staining was used to distinguish serous BOTs from mucinous
BOTs (the latter is positive for Alcian-blue staining). In addi-
tion, morphological features such as the stratification of surface
epithelium and number of mitotic figures were evaluated in 20
high power fields (x200).

Immunohistochemistry. 4. FFPE tissue sections were deparaf-
finized in xylene and rehydrated by using serial dilutions of eth-
anol (96%, 80%, 70%) and heat mediated antigen retrieval has
been performed. Antibodies against the following antigens were
used: CK7 (OV-TL 12/30); CK20 (Ks.20.8) ; WT1 (WT49),
Vimentin (V9); CDX2, CEA (polyclonal), ER (6F11); cyclin
D1 (P2D11F11), BCL2 (bcl2/100/D5), E-kadherin (36B5), cal-
retinin (5SAS); CA125; Ki67(MM1); P53 (DO7). Immunohisto-
chemical staining was evaluated in 20 high power fields (x200)
for each marker in each case and the average number of positive
cells were recorded.

Comparisons between different groups has been performed by
the use of Kruskall-Wallis test and non-parametric correlations
have been estimated by Spearman’s rank test. In all tests, p val-
ues < 0.05 considered as significant. Statistical analysis of data
has been performed using SPSS 19 statistical program.

Results and their discussion. The analysis of epithelial
stratification identified the presence of single layered epithelia
in 20/20 cases (100%) of serous cystadenomas and in 3/20 cases
(15%) of serous BOTs. The presence of single layered epithe-
lium was not detected in low and high grade serous adenocar-
cinomas. Two layered epithelium was present in 0 cases (0%)
of serous cystadenomas, in 17/20 cases (85%) of serous BOTs
and in 2/20 (10%) cases of low grade serous adenocarcinomas.
Epithelium with more than two layers were presented in 18/20
(90%) low grade serous adenocarcinomas and in all cases of
(100%) high grade serous adenocarcinomas.
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Weak epithelial polymorphism, including the presence of
nucleoli was detected in 2/20 (10%) cases of serous cystadeno-
mas. Only one case (5%), presented with papillae formation and
there were no mitotic figures or solid growth in case of serous
cystadenomas. In serous borderline BOTs presence of marked
nucleoli were detected in 5/20 (25%) cases, moderately promi-
nent nucleoli were present in 11/20 (55%) cases and there were
no nucleoli detectable in 7/20 cases (35%). Papillae with com-
plex architecture were detected in 17/20 cases (85%).

In group III of low grade serous carcinomas, marked nucleoli
were present in 8/20 (40%) cases and moderately prominent
nucleoli in 13/20 cases (65%). Complex papillae were detected
in 18/20 (90%) of cases and there were 2 to 10 mitotic figures
in all cases in x200 HPF. There was no solid growth present. In
group IV, high grade serous carcinoma, marked nucleoli were
present in 18/20 (90%) cases and moderately prominent nucleoli
were present in 2/20 (10%) cases. 10 to 20 mitotic figures were
present in x200 HPF. Solid groups were present in 17/20 (85%)
of cases. Images of each tumor type is given in figure 1A-D
and the graphical representation of the distribution of epithelial
polymorphism features is given in Fig. 1E.

Cell proliferation and apoptosis markes. The immunohisto-
chemical study of Ki67 and cyclin D1 cell proliferation mark-
ers and apoptotic marker BCL2 showed following results: in
group I, serous cystadenomas mean Ki67 positivity was 2.5%,
from which minimal, 1.5-2% Ki67 nuclear positivity was seen
in 12/20 (60%) cases, whilst in rest of the cases (8/20, 60%)
Ki67 showed about 3-4% positivity. In group II, serous BOTs
—mean Ki67 positivity was 9%, from which 2-3% positivity
was seen in 2/20 (20%) cases, 6-8% positivity in 11/20 (55%)
cases and 10-12% positivity was seen in 7/20 (35%) cases. In
group III, low grade serous carcinoma mean Ki67 positivity was
23%, from which 13-15% was detected in 5/20 (25%) cases,
20-25% was detected in 8/20 (40%) of cases and in rest of the
7/20 (35%) cases Ki67 positivity was 28-33%. In group IV, high
grade serous carcinoma, Ki67 mean positivity was 41%, from
which 27-32% positivity was detected in 2/20 (10%) of cases,
36-45% positivity in 8/20(40%) of cases and 45% positivity in
10/20 (50%) of cases. Cyclin D1 was positive in only one case
(5%) in 4% of nuclei in group I, 3/20 (15%) cases, with the
mean positivity of 9% in group II, cyclin D1 positivity of 15-
25% was detected in 8/20 (40%) cases and 25-35% positivity

21



in 6/20 (30%) of cases in group III, and cyclin D1 positivity
35-45% was seen in 14/20 (70%) cases in group IV. BCL2 was
positive in 17/20 (85%) of cases in group I, 13/20 (65%) of cases
in group II, 7/20 (35%) cases in group III and one (5%) case in
group IV. Graphical representation of the distribution of apop-
tosis and proliferation markers is given in figure 1A and image
of immunohistochemical expression of Ki67 in serous BOT is
given in figure 1B.

Immunohistochemical expression of P53 and WTI. Mutant
p53 was not detected in groups I and II. In group IIT 18-22% P53
positivity was detected in 11/20 (55%) of cases and 25-30% of
positivity was detected in 7/20 (35%) of cases. Mean positivity
was 23.5%. In group IV, P53 29-35% expression was detected
in 16/20 (80%) of cases, with the mean positivity of 32%. WT1
positivity was seen in 8/20 (40%) cases in group I, in 14/20
(70%) cases in group II and in 15/20 (80%) cases in group III
and IV. Graphical representation of the distribution of p53 and
WTT1 is given in figure 1A and the images of the immunohisto-
chemical expression of WT1 and mutated p53 are given in figure
1C and D respectively.

Epithelial and mesenchymal markers. CK7 was positive in
18/20 (90%) of cases in group I, in 16/20 (80%) cases in group
11, in 18/20 (90%) cases in group III and in 19/20 (95%) cases
in group IV. CK20 was positive in one case (5%) in group I,
one case (5%) in group II and in one case (5%) in group IV pa-
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tients. In group III, CK20 was detected in 5/20 (25%) of cases.
E-cadherin was positive in 19/20 (95%) in groups I and II, in
16/20 (80%) in group III and in 9/20 (45%) cases in group IV
patients. Vimentin was negative in groups I and II. It was posi-
tive in 2/20 (10%) cases in group III and in 8/20 (40%) cases in
group IV patients. Calretinin was detected in 18/20 (90%) cases
in I group, in 14/20 (70%) cases in group II, in 2/20 (10%) of
cases in group IIT and in one (5%) case in group IV. CDX2 was
detected in one (5%) case in group I, 3/20 (15%) in group II, in
4/20 (20%) of cases in group III and in one (5%) case in group
IV. Heat map of the distribution of epithelial and mesenchymal
markers are given in Figure 1A. The image of the immunohis-
tochemical expression of CK7 in low grade serous carcinoma
is given in figure 1D. The images of the immunohistochemical
expression of E-cadherin in low grade and high grade serous
carcinoma is given in figure 1F and G respectively.

ER, CEA and CA125. ER positivity was detected in 11/20
(55%) of cases in I group, 15/20 (75%) of cases in II group,
in 13/20 (65%) in group III and 6/20 (30%) cases in group IV
patients. CEA was negative in group I. It was detected in 2/20
(10%) patients in group II, in 5/20 (25%) in group III and 8/20
(40%) in group IV patients. CA125 was positive in one case
(5%) in group I and II, 5/20 (25%) in group III and 9/20 (45%)
in group IV patients. Graphical representation of the distribution
of ER, CEA and CA125 are given in Figure 2A.
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BCL2 P53 CK7 CK20
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Vimentin Calretinin WT1  CDX2 CEA CA125 ER

Fig. 2. A. distribution of studied immunohistochemical markers in groups. Red cells and green arrows indicate highest percentage
of positive cases, blue cells and red arrows indicate lowest percentage of positive cases.
B. Ki67 expression in serous BOT; IHC, x200,
C. WT1I expression in serous BOT, IHC, x200, D. p53 expression in low grade serous carcinoma, IHC, x200,
E. CK7 expression in low grade serous carcinoma, IHC, x200,
F. E-cadherin is expressed in epithelial cells of low grade serous carcinoma,
G. E-cadherin is expressed not only in epithelial but also in stromal cells in high grade serous carcinoma
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We have performed the profound histomorphological and im-
munohistochemical investigation of ovarian serous BOTs. To
the best of our knowledge we are first who performed such a
systematic study specifically on serous BOTs. Most of the stud-
ies include serous BOTs together with their mucinous counter-
parts. The results of histomorphological investigation showed
that most of the cases of serous BOTs are distinguished by the
presence of two layered epithelia. However, in minority of cases
epithelia with more than two layers can be present similar to
low grade serous carcinomas. The presence of papillae is also
characteristic of serous BOTs and low and high grade serous
carcinomas. One recent population based study showed that
the presence of serous BOT with micropapillary architecture
is associated with increased risk of the development of serous
carcinoma, compared to serous BOTs without micropappilary
architecture [6]. Extent of micropapillary architecture may vary
in serous BOTs from 15%, 40% and etc. [7].

In our studied cohort of serous BOTs, 85% of cases were pre-
sented with different percentage of complex papillary architec-
ture. The comparison of the extent of micropapillary architec-
ture with the risk of serous carcinoma development and survival
outcomes in case of serous BOT, represent an interesting subject
for further studies. The major distinguishing histomorphological
feature of serous BOTs from benign cystadenomas in our series
were the presence of two layered epithelia. The major distin-
guishing feature of serous BOTs from low grade serous carci-
nomas was the absence of mitotic figures and from high grade
serous carcinoma was the absence of solid growth.

Immunohistochemical investigation showed, that the prolif-
eration markers Ki67 [8] and cyclin D1 [9] are slightly higher
compared to benign serous cystadenoma and relatively lower
compared to low grade and markedly lower compared to high
grade serous carcinomas. Similar to the study of Giurgea et al.
[10] who did not find a significant difference in Ki67 labelling
index between serous BOTs and low grade serous carcinomas,
the difference between Ki67 index between mentioned entities
was not significant in our cohort as well. Cyclin D1 followed
an exact the same distribution pattern between groups as Ki67.
Therefore, these proliferative markers are not useful for distin-
guishing serous BOTs from either benign cystadenomas or from
low-grade serous cystadenomas. The apoptotic potential, repre-
sented by the presence of BCL2 protein [11] is high in serous
BOTs similar to cystadenomas and with the difference from low
and high grade serous carcinomas. Our data is in agreement in
previous reports, which also showed higher apoptotic potential
in benign epithelial lesions, compared to their malignant coun-
terparts [12]. Therefore, the expression of BCL2 might repre-
sents useful marker for the benign behaviour of serous BOTs.
The antibody we used against p53 is the cocktail of mutant and
normal p53. Therefore, P53 immunohistochemical expression
is characterised with three different staining patterns, such as
complete absence of staining, wild type positivity and high ex-
pression of p53, with different significance. The low or absent
expression of p53 indicates the loss of pS3 and therefore mutant
p53. Wild type expression indicates, which is p53 moderate ex-
pression in 60-70% cells indicates the presence of wild type,
aka. Normal p53 and the strong dark expression of p53 indicates
the presence of mutant p53[13]. In our studied cases, the pres-
ence of mutant p53 was not detected in benign serous cystad-
enomas and in serous BOTs, whilst it was relatively higher in
low and high grade serous carcinomas. This data is in agreement
with the data from Giurgea et al., who also demonstrated the
marked difference in p53 positivity between benign and malig-
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nant serous ovarian neoplasms [10]. Yemelianova et al., did not
study the expression of pS53 in serous ovarian BOTs, however
her study also confirmed the high expression of mutant p53 in
case of high grade serous carcinomas [14].

Epithelial and mesenchymal markers were also differentially
expressed in different groups with some significant overlapping
zones. CK7 was highly expressed in all groups, with slight de-
crease in group IV, high grade serous adenocarcinoma. CK20
and CDX2 expression was equally low in groups I-III and was
increased in group IV. Cytokeratin 7 and 20 are expressed with
the similar pattern in intestinal metastatic tumors and ovarian tu-
mors of primary origin [15]. Whilst CDX2 is significantly more
lower in primary ovarian tumors compared to intestinal meta-
static tumors[15]. Similar to the literature the overall expression
of CDX2 was low in all studied groups, however it was lightly
increased in primary high grade serous carcinoma, potentially
due to dedifferentiated nature of this entity. Calretinin and E-
cadherin expression were decreased in group IV. However, in
group IV, E-cadherin positivity was found not only in epithelial,
but also in stromal cells, which indicates an increased malignant
potential. Calretinin is considered as an additional marker in
differential diagnosis of ovarian neoplasms, together with WT1
[15,16]. Vimentin was positive in group III and IV patients.
Carcinoembryonic antigen (CEA) was slightly increased in se-
rous BOTs and more increase was prevalent in group III and I'V.
CA125 expression was seen only in one patient in group I and
11, and an increased expression was seen in groups [T and IV. ER
expression was decreased in group IV. The increased expres-
sion of CEA and CA 125 indicates increased malignant potential
in ovarian tumors[17, 18]. Providing that one case of ovarian
BOT was positive for CA125 in our cohort, we suggest that this
marker should be used as the indicator of malignant potential of
serous ovarian BOTs.

Conclusions. Ovarian serous borderline tumors (BOTs) are
characterised with variable histomorphological characteristics
and immunohistochemical phenotype. The results of our study
indicates that in particularly example number of stratified epi-
thelium layers and micro papillary architecture should be tak-
en into account when assessing malignant potential of serous
BOTs. As for immunohistochemistry, absence of mutant p53,
high BCL2 and lower CA125 expression might be used as an
indicator of benign behaviour of serous BOTs. Ki67 labelling
index and Cyclin D1 expression is only slightly different from
serous cystadenomas, therefore these markers may not provide
definite distinction between these two entities.
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SUMMARY

MORPHOPHENOTYPIC CHARACTERISTICS OF OVAR-
IAN SEROUS BORDERLINE TUMORS

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

Thilisi State Medical University, Georgia

Borderline ovarian tumors (BOTSs) represent particular chal-
lenge for diagnosis and clinical management as they are char-
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acterized with the features of both benign cystadenomas and
malignant carcinomas. The aim of our study was to investigate
histomorphological and immunohistochemical characteristics
of ovarian serous-papillary borderline tumors, compared to
serous cystadenomas and low- and high-grade serous carcino-
mas. Altogether, 80 formalin fixed and paraffin embedded tissue
specimens, distributed in four groups, including serous cystad-
enoma (group I), serous BOTs (group II), Low (group III) and
high (group IV) grade serous carcinomas, were investigated by
standard immunohistochemistry, using antibodies against CK7
CK20, WT1, Vimentin, CDX2, CEA, ER, cyclin D1, BCL2, E-
cadherin, calretinin, CA125, Ki67, P53. Study results showed,
that ovarian serous BOTs are characterized with slightly increase
proliferative potential compared to benign cystadenomas, whilst
apoptotic potential is retained with the difference from malig-
nant serous carcinomas. p53 mutation is not present, as well as
the expression of Vimentin. Overall, ovarian serous BOTs are
characterized with highly variable immunohistochemical phe-
notype and the use of multiple immunohistochemical markers
are recommended for the differential diagnosis from low grade
serous carcinomas and benign cystadenomas.

Keywords: ovarian borderline tumors, serous cystadenoma,
low grade serous carcinoma, high grade serous carcinoma, im-
munophenotype.

PE3IOME

MOP®O-®PEHOTUIIHBIE XAPAKTEPUCTHUKH CE-
PO3HBIX ONYXOJEN SIMUHUKA TIOTPAHUYHOM
3JIOKAYECTBEHHOCTH

Mynxumsuiau B.B., bapatanse E.P., My3amsuiu T.3.,
laueunnanze M./l., bypkanze I.M.

Téunucckuil 20Cy0apCmeeHHblll MEOUYUHCKULL YHUGepCUmen,
I py3sus

Onyxonu AWYHUKA ITOTPAaHUYHOHN 3JI0KaYeCTBEHHOCTHU Ipel-
CTaBJIIIOT 0COOYIO CIOKHOCTb KaK C TOUKU 3pCHUS JUAarHOCTU-
K, TaK U KJIMHUYECKOTO MEHEKMEHTA; C OIHOW CTOPOHBI, OHU
XapaKTepU3YyIOTCsl CBOMCTBAaMM JOOPOKAueCTBEHHOHN IMCTaze-
HOMBI, a C JPYTOH - 310KaueCTBEHHON KapLIUHOMBI.

[enbro uccaenoOBaHus SBUIOCH OMPEACIUTH THCTOMOP(O-
JOTMYEeCKHMEe ¥ HMMMYHOIMCTOXMMHYECKHE XapaKTEePUCTUKU
CEPO3HO-NANMIIAPHBIX OIMyXOJIeH SIMYHMKA IOIPaHUYHON 3710-
KaueCTBEHHOCTH U UX CPaBHEHHUE ¢ 100POKaYEeCTBCHHBIMU LIU-
CTaJICHOMaMH M C CEPO3HBIMH 3JI0KaYeCTBEHHBIMU KapLUHOMA-
MH SIMYHUKA.

H3y4ens! TkaHeBble Marepuaibl 80 ManieHToB, KOTOPbIe ObUTH
pacnpeneneHsl B 4 rpymisl: cepo3Hble LucTageHoMs! (I rpymma),
CEepO3HBIE OIYXOJIH IIOrPaHUYHOI 310KauecTBeHHOCTH (I rpynma),
CEpO3HBIC KapLMHOMBI HHU3KOHM cTenenu 3iokadectBeHHOCTH (11
IpyIIa), CEpO3HbIC KAPLIHOMBI BEICOKOH CTEIEHU 3/10Ka4eCTBEH-
Hoctu (IV rpynma). [IpoBeneHo ctanaapTHOE UMMYHOTHCTOXHMHU-
YeCKOEe HCCIIEIOBAaHUE C HCIIOIb30BAaHUEM CIIEIYIOLINX MApPKEPOB:
CK7, CK20, WTI, Bumentun, CDX2, CEA, ER, mukmun DI,
BCL2, E-kanarepun, kanbperunns, CA125, Ki67 u P53.

Pesynbrarel nccrieoBaHUS IOKa3aiH, YTO OIyXOJMM SHUYHUKA
MOrPaHUYHON 3JI0KAYECTBEHHOCTH XapaKTepU3yIOTCsl 4yTh Ooree
BBICOKOH NpOITH(epaTHBHON aKTUBHOCTBIO, YeM JJOOPOKadeCTBEH-
HbIC IMCTAJICHOMBI, a CIIOCOOHOCTBH arloNTo3a XapaKTepU3yeTcs
BBICOKOH CTEINEHBIO B OTIMYUE OT 3JI0KAYECTBEHHBIX OITyXOJIEH.
Myrarmu P53 1 skcnipeccun BUMEHTHHA HE OTMEYaroTCs.
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Takum 00pa3oMm, OHyXOdM SIMYHUKA HOIPAHUYHON 31I0-
KaueCTBEHHOCTH XapaKTEepU3yIOTCS BecbMa BapHadesIbHbIM
UMMYHOTMCTOXUMHUYECKUM (EHOTHUIIOM, 4YTO JUKTYeT He-
00XOIUMOCTh HCIOJb30BAaHUSI MHOXKECTBEHHBIX HMMYHO-
THCTOXUMUYCCKUX MapKepoB s nupdepeHInanibHON aua-
THOCTUKH JOOPOKAYeCTBEHHOW CEPO3HOW IMCTAJEHOMBI OT
CEPO3HOM KapIIMHOMBI HU3KOM CTENEHHU 3JI0KAYE€CTBEHHOCTH.
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CORRELATION BETWEEN LEVELS OF HOMOCYSTEINE, ANTI-MULLERIAN HORMONE
AND INSULIN RESISTANCE IN PCOS PATIENTS WITH RECURRENT PREGNANCY LOSS

'Asanidze E., 'Kristesashvili J., 2Andguladze S.

I Javakhishvili Thilisi State University, Center for Reproductive Medicine “Universe”;
’Medical Corporation “Evex”, Thilisi, Georgia

In Georgia and in the world in general, PCOS has a leading
place in women’s infertility. It’s prevalence in women of repro-
ductive age reaches 6-15% [7]. PCOS is lifelong disease; its
manifestation starts during puberty and continues to postmeno-
pausal period. Diagnosis and treatment for PCOS is still under
investigation, for its etiology and pathogenesis are not com-
pletely understood, and the diagnostic data is diverse. PCOS
patients frequently encounter infertility, ovulatory dysfunctions,
hyperandrogenism and an increased miscarriage rate. Recurrent
pregnancy loss (RPL) is also a frequent obstetric complication.
PCOS patients also have an increased risk of first trimester preg-
nancy loss, ranging from 25% to 73% [15]. According several
hypotheses, insulin resistance and hyperandrogenism play a sig-
nificant role in RPL for PCOS patients [4,9]. Previous studies
discussed the association of insulin resistance with hyperhomo-
cysteinemia in PCOS patients, which was related to thrombosis
in feto-placental system and therefore could become a cause of
pregnancy loss [3,15]. In cases of PCOS, different mixed fac-
tors, individually or in combination, cause thrombosis and are
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responsible for pregnancy loss. Among several studies, serum
biomarkers of cardiovascular disease such as high sensitivity
C-reactive protein, homocysteine (Hcy) and adiponectin were
abnormal in women with PCOS [6].

Homocysteine is a non-proteinogenic, sulphur-containing
amino acid formed by the conversion of methionine to cysteine.
It is metabolized by trans-sulfuration and remethylation. Hey
remethylation to methionine is dependent on folate and cobala-
min, and may undergo transsulfuration to cysteine and cysta-
thionine. As vitamin B6, B12 and folic acid are involved in the
metabolism of homocysteine, their deficiency causes hyperho-
mocysteinemia [8]. Elevated concentration of homocysteine is
a recognized risk factor for reduced prenatal brain growth and
neurodevelopmental delays; in particular the neural tube defects
in the embryons [8]. It’s well-known that increased Hcy levels
are tied to oxidative stress because this aminoacid is the pre-
decessor of glutathione, the main antioxidant in cells. HH is a
risk factor for developing venous and arterial thrombosis as well
as the development of fetoplacental insufficiency in pregnant

25



women, cardiovascular and cerebrovascular diseases and some
mental disorders in women, including depression [8,10,13]. Ho-
mocysteine is thought to impair implantation by interfering with
the endometrial blood flow and its vascular integrity, which may
contribute to early pregnancy loss (“preclinical pregnancy”)
[2,4].

Insulin resistance, defined as a metabolic state characterized
by a decrease in cellular ability to respond to insulin signaling,
appears to be an essential pathophysiologic mechanism in the
development of all metabolic complications of PCOS. It is gen-
erally associated with compensatory hyperinsulinemia. Hyper-
insulinemia causes:

- Direct stimulation of androgens secretion by ovaries through ac-
tivation of 17 o hydroxylase/17,20-lyase and 33-Hydroxysteroid
dehydrogenase;

- Decreasing of SHBG levels and levels of free androgens in-
crease;

- Increasing of number of LH receptors in the ovaries;

- Enhances the secretion of the androgens by adrenal glands
through activation of 17 a hydroxylase/17,20-lyase [3].

Excessive ovarian production of anti-miillerian Hormone
(AMH)), secreted by growing follicles in excess, is now consid-
ered an important feature of PCOS. AMH has been considered
one of the more specific and sensitive markers in the diagnosis
and management of PCOS [5,11]. Nowadays the correlation be-
tween the levels of AMH, homocysteine and Insulin Resistance
have become the main subject of interest in PCOS patients for
predicting Recurrent Pregnancy Loss.

There are controversial opinions regarding the impact of
HHcy and insulin resistance in RPL in patients with PCOS. This
data is contradictory, incomplete and based on a small amount
of material. There are no strict norms of serum homocysteine
for predicting RPL in patients with PCOS. Future studies in this
specific direction are highly important, particularly with women
in reproductive age who have PCOS.

Objective - investigate the relationship between the levels of
Homocysteine, AMH and insulin resistance in PCOS patients
with Recurrent Pregnancy Loss.

PCOS and
RPL
without
insulin
resistance
44%

{PCOS and
RPL with
insulin

| .
V| resistance

56%
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Material and methods. 80 Georgian young women (<30
years) with PCOS were involved in the prospective, open-
label study. The diagnosis of PCOS was based on the criteria
of Rotterdam Consensus 2003. Patients, based on reproductive
anamnesis, were divided into two groups: group [-50 patients,
who experienced RPL (study group), and group II-30 patients
with live births in anamnesis (control group). PCOS patients
with RPL (group I), based on HOMA-IR were divided into two
subgroups: subgroup A - patients with insulin resistance (n=28),
and subgroup B -without insulin resistance (n=22). All patients
underwent hormonal investigation from day 2 to 3 of menstrual
cycle. Plasma levels of anti-miillerian hormone, homocysteine,
follicle-stimulating hormone, luteinizing hormone (LH), total
testosterone (T), free testosterone (FT), sex hormone binding
globulin (SHBG) were determined. Between 2-3 days of the
menstrual cycle all participants underwent an ultrasound exami-
nation using Voluson E10. This was done to determine ovarian
volume and antral follicle count. The number of antral follicles
that measured 2-9 mm in size were counted in each ovary. Total
antral follicle count (AFC) was defined as the sum of the number
of follicles in both ovaries. We prioritized intravaginal examina-
tions, but for virgin patients we used abdominal examinations.
Homocysteine was measured using Homocysteine Enzyme Im-
munoassay (EIA).

Data was analyzed using the statistical analysis programs
SPSS 24.0 and Past 3.0. The logistical regression method was
used for calculation of the Odds ratio. Relationships between
PCOS characteristics and AMH were evaluated by the Pearson
correlation.

Results and their discussion. Average homocysteine levels
in PCOS patients with RPL (11.542.24 pmol/l) was significantly
higher than in controls (7.55 4 2.45 pmol/l, p<0.001). Incidence
of HHcy and IR in PCOS patients with RPL was 70% (n=35)
and 56% (n=28) respectively (Fig. 1), which was significantly
higher when compared to the controls (HHcy-54.3%; IR- 9.4%);
p<0.001).

Average AMH level in comparable groups did not differ sig-
nificantly (patients with RPL 11.53+1.72 ng/ml, patients with

Mormal
level of

homocyst
eine, 30%

Hyperho
maocystei
nemia,

Fig. 1. Distribution of patients with PCOS and RPL (group 1) by insulin resistance status and Homocysteine level (n=50)

Table. The correlations between homocysteine and the hormonal, morphological characteristics
of ovaries in PCOS patients with RPL

I group AMH HOMA-IR FT T LH OvV/V AFC BMI
Homocysteine R-0.552 R-0.695 R-0.505 R-0.373 R-0.231 R-0.647 R-0.397 R-0.375
P P<0.001 P<0.001 P<0.001 P<0.001 NS P<0.001 NS P<0.05
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live-births (9.98 + 4.5 ng/ml). HOMA-IR in PCOS patients with
RPL (3.2+2.1) was significantly higher compared with patients
with live-birth (1.8+2.6, p<0.001). BMI in patients with RPL
was significantly higher than in controls (p<0.001) (Fig. 2).
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Fig. 2. Biochemical and hormonal parameters in the patients
with PCOS and RPL and in controls (groups I and I1)

Homocysteine level in patients with RPL and insulin resis-
tance, group I subgroup A (13.82+2.5 umol/l) was significantly
higher than in patients without insulin resistance, group I sub-
group B (10.76+2.45 pmol/l, p<0.001). Other hormonal and
ovarian morphological characteristics in comparable subgroups
did not differ significantly (Fig. 3).
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Fig. 3. Biochemical and hormonal parameters in the patients
with RPL ( group 1) with and without insulin resistance (sub-
groups A and B)

In the group of PCOS patients with RPL (group I) statisti-
cally significant positive correlation between Hcy and AMH,
FT, HOMA-IR, BMI, Ov/v was found.

Our study makes it evident that PCOS patients who experi-
enced recurrent pregnancy loss in anamnesis, experienced sig-
nificantly higher level of homocysteine, when compared to pa-
tients with live birth in anamnesis. Similar results are shown in
the studies of a few other authors [3,6,15].

The significance of the relationship between insulin levels and
hyperhomocysteinemia is still debated. According to our experi-
ence, higher plasma Hcy level in PCOS patients were correlated
with insulin resistance status and BMI; these findings have been
confirmed by other authors [2,3,5,16], although some studies
did not confirm this correlation [12,16]. The results show the
importance of measuring the homocysteine level and insulin re-
sistance status in PCOS patients for predicting RPL.

Our study results showed that in PCOS patients with and with-
out insulin resistance, hormonal and ovarian morphological charac-
teristics did not differ significantly. Similar results we found in the
latest study, conducted by us with reproductive age PCOS patients
[1]. However, there are studies which show higher levels of AMH
in PCOS patients with insulin resistance, compared with those with
normal sensitivity to insulin [9]. Negative correlation between
AMH and HOMA-IR has also been reported [14].

© GMN

In our study we found significant positive correlation between
Hcy and AMH, androgen levels in PCOS patients with RPL.
These findings have been confirmed by other authors [2], al-
though some studies did not confirm this correlation [16].

There is emerging evidence that with treatment of hyperho-
mocysteinemia, hyperandrogenemia and insulin resistance in
women with PCOS might improve reproductive outcomes and
contribute to protection from cardiovascular risks. This treat-
ment will increase the frequency of spontaneous pregnancies,
reduce the frequency of spontaneous abortions and significantly
improve the live-birth index.

Conclusions. PCOS patients with RPL had significantly
higher mean serum homocysteine level compared to the group
of patients with live birth in anamnesis. Hyperhomocysteinemia
positively correlated with the degree of obesity, insulin resis-
tance status, AMH and androgen levels. The treatment of hyper-
homocysteinemia and insulin resistance in women with PCOS
might become the bases for prevention of pregnancy losses and
improving reproductive outcomes.
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SUMMARY

CORRELATION BETWEEN LEVELS OF HOMOCYS-
TEINE, ANTI-MULLERIAN HORMONE AND INSU-
LIN RESISTANCE IN PCOS PATIENTS WITH RE-
CURRENT PREGNANCY LOSS

! Asanidze E., 'Kristesashvili J., 2Andguladze S.

1. Javakhishvili Tbilisi State University, Center for Reproduc-
tive Medicine «Universey, *Medical Corporation “Evex”, Thili-
si, Georgia

There are controversial opinions regarding the impact of hy-
perhomocysteinemia (HHcy) and insulin resistance in PCOS pa-
tients who experience Recurrent Pregnancy Loss (RPL). Nowa-
days the correlation between levels of anti-miillerian hormone
(AMH), homocysteine and insulin resistance (IR) have become
the main subject of interest in PCOS patients for predicting RPL.

Objective - investigate the relationship between level of ho-
mocysteine, anti-miillerian hormone and insulin resistance in
PCOS patients with Recurrent Pregnancy Loss.

80 Georgian young women (<30 years) with PCOS were in-
volved in the prospective study. The diagnosis of PCOS was
based on the criteria of Rotterdam Consensus 2003. Patients
were divided into two groups: group I-50 patients, who expe-
rienced RPL, and group II-30 patients with live births in an-
amnesis (control group). Patients with RPL were divided into
two subgroups: subgroup A-with insulin resistance (n=28), and
subgroup B-without insulin resistance (n=22). All patients un-
derwent hormonal investigation from day 2 to 3 of menstrual
cycle. Plasma levels of anti-miillerian hormone, homocysteine,
follicle-stimulating hormone, luteinizing hormone (LH), total
testosterone (T), free testosterone (FT), sex hormone binding
globulin (SHBG) were determined. Between 2-3 days of the
menstrual cycle all participants underwent an ultrasound exami-
nation using Voluson E10. This was done to determine ovarian
volume and antral follicle count.

Average homocysteine (Hcy) level in PCOS patients with
RPL (11.542.24pumol/1) was significantly higher than in controls
(7.55+£2.45 pumol/l, p<0.001). Incidence of (HHcy) and IR in
patients with RPL was 70% and 56% respectively, which was
significantly higher than in controls (HHcy-54.3%; IR- 9.4%;
p<0.0001). HOMA-IR in patients with RPL was significantly
higher compared with controls (p<0.001). Average AMH level
in patients with RPL and live births did not differ significantly.
In the group of PCOS with RPL significant positive correlation
between Hcy and HOMA-IR, BMI, AMH and FT levels was
found (p<0.001).

Serum homocysteine level is elevated in PCOS patients with
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RPL. This elevation is correlated with the degree of obesity,
BMI, Insulin Resistance status, AMH and androgen levels.

The treatment of hyperhomocysteinemia and insulin resis-
tance in women with PCOS might become the bases for preven-
tion of pregnancy losses and improving reproductive outcomes.

Keywords: recurrent pregnancy loss, polycystic ovary syn-
drome. hyperhomocysteinemia. insulin resistance. anti-miilleri-
an hormone.

PE3IOME

KOPPEJISILIUSI TOKA3ZATEJIEM TOMOIIMCTENHA C
AHTUMIOJUIEPOBBIM I'OPMOHOM U HHCYJIUH-
PE3UCTEHTHOCTBIO ¥ NTAHUEHTOK C CUHIPO-
MOM IIOJIMKHUCTO3HbIX ANYHUKOB U INOBTOP-
HBIMU NOTEPSIMUA BEPEMEHHOCTHU

'Acanuase E.I, 'Kpucrecamsuin JI.U., 2Auaryaanze C.I.

"Tounucckutl 2ocyoapcmeennvlii ynusepcumem um. M. Jica-
saxuweunu, Llenmp penpooykmusHot meouyunvl «Yuusepey,
Meouyunckas kopnopayus «Eeexcy, Tounucu, I py3us

Hmerorcst NpOTUBOPEUUBBIC JTaHHBIE O POJIM TOMOLMCTEHHA U
UHCYJIMH-PE3UCTEHTHOCTH B PAa3BUTUH IOBTOPHBIX MOTEph Oe-
pemennoctu (I1I1B) cpean mauuMeHTOK ¢ CHHIPOMOM IMOJIUKH-
cTo3HbIX siMYHUKOB (CIIKSI). YcranoBieHne Koppessiuuil Mex-
Iy IOKa3aTeIsIMU TOMOLIMCTEHNHA, aHTUMIOJUIEPOBOIO rOpMOHA
(AMH) u uHCYNUH-pe3UCTeHTHOCTHI0 Y nanueHTok ¢ CIIKS u
MOBTOPHBIMH ITOTEPSIMU OEPEMEHHOCTH 110 Ceii ICHb HE JIUIIEHO
UHTEpeca.

Lenpio uccnenoBaHus SBUIOCH OINpPEIETICHUE KOPPEsILuii
MEXIy IOKa3aTelIsiMU TOMOLMCTEHHA, aHTUMIOIICPOBOTO rop-
MOHA U UHCYJIMH-PE3UCTEHTHOCTBIO Y MALIUEHTOK C CHHAPOMOM
MOJIMKUCTO3HBIX SMYHUKOB U IOBTOPHBIMU NOTEPSIMHU OepeMeH-
HOCTH.

B uccnenosanue BriatoueHsl 80 skeHIMH B Bo3pacte 110 30
ner ¢ auarHozom CIIKS. [IuarnHoctupoBaHue OCHOBBIBAJIOCH
Ha KpUTEpUAX, NPUHATHIX PorTepaaMckum koHceHcycoM 2003
roga. [lanuentku ¢ CIIKS pa3snenens! Ha ase rpynmsl: [ rpym-
na - 50 sxenmuH c [1I1b B anamuse u Il rpynna - 30 »xeHmuH ¢
s)kuBopoxienneM B anamuse. [lanuentku ¢ CITKS u II1b pas-
JIeJICHbI Ha J1Be NOArpymnsl: | rpynmna, noarpynmna A - ¢ MHCY-
JIMH-pe3ucTeHTHOCThI0 (n=28) u | rpynmna, noarpymnmna B - 6e3
UHCYJIMH-PE3UCTEHTHOCTH (n=22). ¥V Bcex HalMeHTOK ropMo-
HaJIbHOE U YJIBTPa3ByKOBOE HCCIIECOBAaHUS IIPOBOJMIINCH Ha 2-3
JHY nuKiIa. Onpenensiy oKa3aTesid TOMOLUCTEHHA, aHTUMION-
JIepOBOTO, (POJUTHKYIOCTUMYIIUPYIOLIETO, JTIOTEHHU3HPYIOIIETro
(LH) ropmonoB, obrmiero u cobomanoro tecrocrepona (FT),
Oenka, cBs3bIBaroliero noiaossie ropmonsl (SHBG). Ilpu yib-
TPa3BYKOBOM HCCJICIOBAaHUHU ONPEICIIN 00beM SMYHUKOB M
KOJINYECTBO aHTPAJIBHBIX (DOJIIHKYIIOB.

Cpeznnue nokasarenau romouucrenHa y nanuentok ¢ IIIIb
obut pocroBepHo Bbime (11.542.24 pmol/l), yem cpenu mna-
LIUEHTOK ¢ KHBOpokaeHueM (7.5542.45 umol/l, p<0.001). Un-
LUJICHT TUIIEPrOMOLMCTEMHEMUH U MHCYJINH-PE3UCTEHTHOCTH
cpenu nauuenTok ¢ [I1b cocrasun 70% (n=35) u 56% (n=28),
COOTBETCTBEHHO, YTO JOCTOBEPHO BBILIE, YEM y IALIUCHTOK C
JKUBOPOXKIEHHEM (TunepromouucrenemMus - 54.3%; nHcyauH-
pe3ucTeHTHOCTD - 9.4%; p<0.0001). HOMA-IR cpenu nauueH-
tok ¢ [II1b nocroBepHO BbIlIE, YeM y MALMEHTOK C SKUBOPOXK-
nerueM (p<0.001). Cpenuue mnokasaTenu aHTUMIOJIEPOBOIO
ropmoHa cpenu nauuentox ¢ IIIIb nocroBepHo BbIilIe, YeM y
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nanueHTok ¢ xxuopokaeHueM (p<0.001). Cpeau naueHTox ¢
[1I1b BbIABICHA 1OCTOBEPHAS TO3UTUBHAS KOPPEJISLNSA FOMOLIU-
cTerHa ¢ aHTHUMIoIepoBbIM ropmoHoMm, FT, HOMA-IR u un-
nekcoM maceol tena (p<0.001).

Ha ocHoBaHuU NOJIY4YEHHBIX PE3y/IbTaTOB JAENACTCs BBIBOL,
YTO II0Ka3aTesId I'OMOLMCTEHHA IIOBBIIIEHBl y IALUCHTOK C
CIIKS n noBTOpHBIME NOTEpsiMH OepemMeHHocTH. ['unepromo-
LIUCTEMHEMHsI JJOCTOBEPHO IO3UTHBHO KOPPEJIUpPYET C aHTU-
MIOJUIEPOBBIM TOPMOHOM, MHCYIHH-PE3UCTEHTHOCTBIO U YPOB-
HEeM aHJpPOTCHOB.

Jledenue runeproMoCTEMHEMUH U HHCYIMHOPE3UCTEHTHO-
cru y kel ¢ CITKS MoxeT crarh OCHOBO# JUIst IpeioTBpa-
IIEHUs TIOTepU OEPEMEHHOCTH U YIIyUIlIEHHs PEIPOAYKTUBHBIX
Pe3yJIBbTaToB.
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SOME PATHOLOGIES OF THE UMBILICAL CORD AND THEIR ROLE
IN PERINATAL COMPLICATIONS (CASE REPORT)

Khetsuriani-Millischer T., Nabi A.

GheF — Grande Hopital de L’Este, Francilien, Sitte de Coulommiers, Service — Gynecologie — Obstetrigue

One of the main problems of modern obstetrics and gynecol-
ogy is high statistical indicators of perinatal complications and
fetal mortality. According to a number of scientists 75% of peri-
natal deaths is caused by hypoxia and asphyxia in a newborn
due to pulmonary pathology in the fetus [3]. According to some
authors, the frequency of development of pathology of the um-
bilical cord is 15-38%, the main cause of the asphyxia in new-
borns is 7.7-21.4%, stillbirth - 1.7-4.3% and postpartum death
- 1.5-1.6%[1,2,4].

Despite scientific and technical progress in the obstetrics, the
diagnosis of dysplasia today is not perfect. The effects on preg-
nancy and labour are generally less examined [1,2,4].

Among the umbilical cord anomalies often are included - its
length (short, long), irregularities of the site of attachment (lat-
eral and laminte), true and false loops, vascular spiralization and
the presence of one umbilical artery. However, the most com-
mon pathology of the umbilical cord is its twisting around the
neck of the fetus or other parts of the fetus (10-35%), which is
freely diagnosed by ultrasound and can completely determined
medical treatment. Proceeding from the increasing frequency of
the hypoxic ischemic condition and intra and postnatal mortal-
ity in the newborn (1.5-1.6), the timely selection of the correct
medical treatment is particular important. According to a certain
group of authors, the umbilical cord twisting is somewhat cor-
related with the age of pregnancy (20-25 year) and the first preg-
nancy [2], meanwhile some groups of authors indicate that the
umbilical cord anomalies is more common in pregnant women
aged 30 and older [6,7].

It should be noted that before delivery ultrasound diagnosis of
a umbilicall cord is difficult and our data coincide with a large
group of authors which do not exceed 20-25%, and in case of in-
complete or full coiling of the umbilical cord - it was discovered
accidentally only after delivery.

Note that 94.2% of physiological deliveries were performed
on time; in all premature babies from 28 to 37 weeks pathologies
were increased 2.5 times.

The article report a rare case of umbilical cord twisted five
times around the fetus's neck.

Case report. A 37 year old woman with diabetes with low
amnionic fluid, and the umbilical cord twisted five times around
the fetus's neck (statistically is happening in 0,001%).

Pic. Umbilical cord twisted five times around the fetus's neck
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We considered it necessary to assess the issues of medi-
cal treatment and methodology as a result of our retrospective
analysis of scientific material, which, in our opinion, is of great
importance for physicians, to take the only correct and timely
decision based on the study of the woman and the fetus, to save
the life of the fetus.

The main problem in the treatment is that the timely decision
shoul be taken to eliminate the fetus as a result of conservative
delivery or by caesarean section. At present, we are well aware
of general standard studies: ultrasound diagnostic, cardiotocog-
raphy data set, fetal determination, determining the lactase in the
blood, the condition of the woman, her data and etc.

The study of scientific literature and our material showed
that in 23-25% the umbilical cord twisting five times around
the fetus's neck during conservative labor give rise to various
complications in the fetus and in 38% is the cause of hypoxic-
ischemic encephalopathy. And in 18,3-20% the umbilical cord
wrapping around the fetus's neck applied with knotting of the
umbilical cord increases the risk of antenatal mortality.

At the same time, the results of surgical interventions, even
if they are planned, and when the umbilical cord is very tightly
twisted around the neck in 50% makes it possible to reduce com-
plications and diseases in the newborns.

Conclusion.

1. The umbilical cord wrapping around the fetus's neck during
conservative labor give rise to various complications in the fetus
and is the cause of hypoxic-ischemic encephalopathy.

a2. The umbilical cord wrapping around the fetus's neck tightly
for several times causes intrauterine hypoxia.

3. We consider ultrasonographic visualization of the umbilical
cord to be included in the guidelines.

4. Cesarean intervention reduces complications during the labor
and the postnatal period by 50%.
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SUMMARY

SOME PATHOLOGIES OF THE UMBILICAL CORD
AND THEIR ROLE IN PERINATAL COMPLICATIONS
(CASE REPORT)

Khetsuriani-Millischer T., Nabi A.

GheF — Grande Hopital de L Este, Francilien, Sitte de Coulom-
miers, Service — Gynecologie — Obstetrigue

The article reports a rare case of umbilical cord twisted five
times around the fetus's neck. Our case referred to a 37 year old
bedridden woman with diabetes and low amniotic fluid. As a
result of performed caesarian section the newborn survived and
is in a good state now.

The umbilical cord wrapping around the fetus's neck during
conservative labor give rise to various complications in the fetus
and is the cause of hypoxic-ischemic encephalopathy; the um-
bilical cord wrapping around the fetus's neck tightly for several
times causes intrauterine hypoxia; we consider ultrasonographic
visualization of the umbilical cord to be included in the guide-
lines; cesarean intervention reduces complications during the
labor and the postnatal period by 50%.

Keywords: perinatal complications, fetal mortality, umbilical
cord anomalies, umbilical cord twisting tightly around the neck.

PE3IOME

HEKOTOPBIE IMATOJOTUM NMYNOBUHBI U UX
POJb B MNEPUHATAJBHBIX OCJOXHEHUSX
(CJIYYAM U3 IPAKTHKH)

Xenypuanu-Muiumep T.P., Haou A.

GheF — Grande Hopital de L’Este, Francilien, Sitte de
Coulommiers, Service — Gynecologie — Obstetrigue

OnHO# 13 TIIaBHBIX MPOOJIEM COBPEMEHHOIO aKylIepCTBa SIB-
JISIETCSI CHI)KCHUE NEepHHATalIbHOW 3a00JICeBaEMOCTH U CMEpT-
HOCTH. B OoJblIMHCTBE Cily4yaeB MPUYNHAMHU ITePHHATAIBHOM
CMEPTHOCTHU SABJAIOTCS aHOMAJIMM PA3BUTHs IYNOBHBL. Ac-
(uKCHsT HOBOPOXKJICHHOTO, BbI3BAHHASI aHOMAJMEH pa3BUTHS
IyNOBUHBI, BcTpeuaercs B 15-38% cayuaes u B 1,7-4,3%
ABIIAETCA NPUYMHONW MepTBopokaeHus. HecMmoTpst Ha Ha-
YYHO-TEeXHHYECKUN NpOrpecc B aKyLIepcTBE, AMArHOCTHKA

IIaToOJIOTUU NYIIOBUHBI U UCXOI 6epeMeHHOCTI/I 1o Ceﬁ JACHb
SIBIISIFOTCA MaJ'lOI/l3y'-{eHHl>IMH M 4aCTO HEAOOLICHCHHBIMMU. Ce—
PbE3HOM MaToJIOruel PoAOBOro Mpollecca sBIIETCS 0OBUTHE
IYIIOBUHBI BOKPYT Iled Iutofa. OnucaHHBIA ciy4ail kacaeT-
cs pOXKEHHI[BI 37 JIET ¢ TOCPOUYHBIMU POJAMHU, C JAHUATHO30M
caxapHoro nuabera. C 1eJbl0 OLIEHKU COCTOSHUS IUIOJA BO
BpeMsi OEpEMEHHOCTH M POAOB HCIOJIB30BAIH YIbTPa3BYKO-
BO€ U KapIUOTOKOrpad)uuecKoe HCCIeHOBaHUS, ONPEACIISIIN
JIaKTaT B KPOBU. YCTAHOBIIEHO 5-KpaTHOE OOBUTHE MYMOBHHEI
BOKPYT ILIEH IUI0JIA, YTO, CONNIACHO CTATUCTUYCCKUM JAHHBIM,
BcTpevaercs ¢ yactoroi 0,001%. IIpoBeaeHo cBoeBpeMeH-
HOE KecapeBo ceueHue, ucxon Omaromonyunslii. CocTosiHEe
Marepu U peOeHKa YIOBIECTBOPUTEIBHOE.
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ULTRASOUND DIAGNOSTICS OF CERVICAL CHANGES WITH DIFFERENT LOCALIZATION
OF THE CERVICITIS IN WOMEN WITH THE ECTOPY OF THE VAGINAL PORTION OF THE CERVIX

'Abdullaiev R., '"Pavlov S., *Kulikova F., 'Sibihankulov A., 2Medvediev M., 2Larionova I., 2Aleksenko O.

IKharkov Medical Academy of Postgraduate Education, *Dnipropetrovsk Medical Academy, Ukraine

Inflammations of the internal female genital organs are one of
the most common gynecological pathologies, they are detected
in 60—-65% of gynecological patients [1,2.] In the world annually
about 350 million women develop inflammatory diseases of the
pelvic organs [3]. In most of them, the diseases become chronic,
which in turn results in infertility in 40-80% [4]. Expansion of
the cervical canal, curettage and surgery on the cervix, the use
of intrauterine contraceptives (IUD) are becoming risk factors
for cervicitis. The etiological agent and the physiological condi-
tion of the woman determines the pathophysiology of cervicitis.
Under the influence of estrogen, the normal vaginal epithelium
is strengthened and becomes somewhat resistant to infectious
agents [5,6]. In recent years, one of the factors leading to the
development of pathological conditions of the cervix uterus is
considered to be inflammatory processes of the lower genital
tract with the development of exo-and endocervicitis [7].

According to the predominant localization of inflammatory
process in the cervix are distinguished: endocervicitis, exocer-
vicitis, cervicitis. Endocervicitis is an inflammatory disease of
the mucous of the cervical canal, can be caused by Neisseria
gonorrhoeae, Chlamydia trachomatis, Mycoplasma genitalium,
cytomegalovirus, adenovirus infection. Exocervicitis - inflam-
mation of the mucous of the vaginal part of the cervix, causing
Trichomonas vaginalis, Treponema pallidum. When inflamma-
tion of the mucous of cervical canal, ectocervix, cervical stroma,
thear are talking about cervicitis [8].

The epithelium of the exocervix and vagina has a similar
structure and under the influence of hormones undergoes cycli-
cal changes [9]. The area of the cervix in which the glandular
cells continue to squamous epithelium is called the transition
zone [10]. In most cases, the border of the transition between the
stratified squamous and cylindrical epithelium coincides with
the area of the external cervix. As the organism grows and devel-
ops, the hormonal balance changes, the transition zone moves to
the area of the external cervix, and the ectopia (pseudo-erosion)
disappears, but in 30% of cases the ectopia also remains at re-
productive age. These women have the greatest tendency to in-
flammatory and proliferative changes, traumatic injuries [11].

Ectopia can exist for a long time before the elimination of the
pathological processes that caused its occurrence. At the same
time, she herself supports the inflammatory process in the cervix
due to infection of erosive glands. Microorganisms can last long
in the deep parts of erosion glands [12]. Various pathogenic fac-
tors of inflammation (Gardnerellosis, vaginal candidiasis) cause
changes in the ectocervix, often requiring differential diagnosis
between hyperplastic and non-tumor diseases [13].

Diagnosis of cervicitis is based on anamnesis, gynecological
examination results with the help of mirrors, colposcopy, labora-
tory tests. Laboratory tests includ bacteriological culture of the
material to determine the type of pathogen; smear on cytology,
which allows to determine the presence of cancer changes at the
cellular level; of microscopy of excreta for the study of bacterial
flora, which are taken from three places (urethra, cervical canal
and vagina). Endoscopic methods do not allow visualizing the
middle layers of endocervix and cervical stroma, and therefore
the diagnosis of cervicitis is based on indirect data [14].
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Colposcopy allows you to visualize the vaginal part of the cer-
vix, to identify suspicious for neoplasia changes in the transition
zone. Cervicoscopy makes it possible to visualize the mucous
membrane of the cervical canal, visually assess its condition and
determine the exact location of the lesion and its size. If a patho-
logical focus is detected during the procedure, a targeted biopsy is
performed for further histology. These methods in most cases pro-
vide detection of dysplasia, erosion and pseuderosion, inflamma-
tion of ectocervix, cervical cancer localized in the transition zone
[15]. It is known that cervicitis is often accompanied by the pres-
ence of erosions or pseudo- erosions of the cervix. Their presence
creates favorable conditions for pathogenic flora and can contribute
to the development of neoplastic processes [16].

The possibilities of transvaginal echography in the diagno-
sis of endometrial diseases, in particular chronic endometritis,
have been studied quite extensively [17]. Among diseases of
the cervix, the method is more used for the diagnosis of polyps,
endometrioid cysts and myomas. Recent research in this field,
carried out with the help of high- frequency digital transvagi-
nal echography, significantly helped to revise the possibilities
of ultrasound diagnosis of the cervix. A few studies have been
devoted to ultrasound examination of the external throat of the
cervix [18]. The presence and nature of changes in cervix in dif-
ferent localization of inflammatory process is of interest.

The aim of the work is to improve the diagnosis of cervical
changes in different localization of cervicitis in women with ec-
topia (pseudo-erosion) of the vaginal part of the cervix.

Material and methods. The study included 166 women
with chronic cervicitis. In 67 (40,4%) cases, the inflammatory
process was predominantly localized in the ectocervix (exo-
cervicitis — I group), in 52 (31,3%) cases — in the endocervix
(endocervicitis — II group) and in 47 (28,3%) cases the process
spread to the ectocervix, endocervix and stroma of the uterine
cervix (cervicitis — III group). In 46 (27.7%) cases, the age of
women varied between 19-25, in 108 (65.1%) - 26-35 and in 12
(7,2%) — 36-45 years respectively. Among women aged 19-25
years, exocervicitis was observed in 34 (20.5+3.1%), endocervi-
citis in 8 (4.8+1.6%), diffuse cervicitis in 4 (2.4+1,2%) of cases,
respectively. At the age of 26-35 years, these localizations of
inflammation were noted in 31 (18.7+3.0%), in 41 (24.7+£3.3%)
and in 36 (21.7+ 3.2%) cases, and at the age of 36-45 years - in
2 (1.2+0.8%), in 3 (1.8+1.0%) and in 7 (4.2+1.6%) cases, re-
spectively. The comparative group (CG) consisted of 68 healthy
women who had a childbirth and abortion in an anamnesis,
with normal vaginal microbiocenosis and without pathologi-
cal changes in the cervix. In 37 (54,4%) cases their age varied
within the limits of 19-25, in 18 (26,5%) - 26-35 years and in 13
(19,1%) — 36-45 years respectively (Table 1).

The diagnosis was established on the basis of clinico-labo-
ratory, colposcopic and cytological studies. In transvaginal ul-
trasound, the cervix of the uterus was visualized in longitudinal
and transverse projection. The study was carried out in the early
proliferative phase of the menstrual cycle. In the middle third
of the cervix, the echo structure and total thickness of the en-
docervical leaflets (Te) were determined on the 4-6th days of
the cycle. In addition, the echostructure of the external throat of
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the cervix was assessed. The cervical thickness (Tc) and length
(Lc), their ratio (Tc/Lc), the total thickness of the endocervical
leaf (Te) and the ratio of Te/Tc was calculated. Such echographic
parameters as echogenicity, heterogeneity, sharpness of contours,
presence of echopositive inclusions, endocervical and stromal
cysts, character expansion of the cervical canal (CC) was studied.
Results and their discussion. As can be seen from the table
2, the average length of the cervix among women of the control
group and groups with different localization of cervicitis did not
differ significantly among themselves. The thickness of the cer-
vix was greatest in women with diffuse cervicitis, and it averaged
35.742.9 mm, significantly exceeding the parameters of women
with exocervicitis (P<0.05) and the control group (P<0.001). In
the same group, the highest Tc/Lc index (ratio of thickness and
length of the cervix of the uterus) was observed, which was 0.95
+ 0.08, which is significantly more than in women with exocer-
vicitis (P<0.05) and control group (P<0.001). In these women,
the volume of the cervix, measured by two methods, was also
the largest - 24.843.2 cm3 and 38.943.6 cm3, respectively. The
lowest thickness of the endocervix was recorded in the group
of patients with diffuse cervicitis (5.1£0.6 mm), however, there

was no difference between the different localization of the cervi-
citis and the control group. The Te/Tc index was the smallest in
this group and amounted to 0.14+0.015, which was significantly
less than the control group (P<0.001) and the group of patients
with exocervicitis (P<0.05).

The cervical thickness was highest in women with diffuse cer-
vicitis, and it averaged 35.7+2.9 mm, significantly exceeding the
parameters of women with exocervicitis (P<0.05) and the con-
trol group (P<0.001). In the same group, the highest Tc/Lc index
(ratio of thickness and length of the cervix) was observed, which
was 0.95+0.08, which is significantly more than in women with
exocervicitis (P<0.05) and the control group (P<0.001). In these
women, the volume of the cervix, measured by two methods,
was also the largest - 24.8+3.2 cm3 and 38.943.6 cm3, respec-
tively. The lowest thickness of the endocervix was recorded in
the group of patients with diffuse cervicitis (5.1+0.6 mm), how-
ever, there was no difference between the different localization
of the cervicitis and the control group. The Te/Tc index was the
smallest in this group and amounted to 0.14+0.015, which was
significantly less than the control group (P<0.001) and the group
of patients with exocervicitis (P<0.05).

Table 1. Distribution of the surveyed women with chronic cervicitis by age and primary localization of inflammation

Chronic cervicitis (n=166)
Age of patients Exocervicities Endocervicities Dif. Cervicitis CG (n=68)
67 (40,4+3,8%) 52 (31,3£3,6%) 47 (28,3+3,5%)
19-25 34 (20,5£3,1%) 8 (4,8£1,6%) 4 (2,4+1,2%) 37 (54,446,0%)
26-35 31 (18,743,0%) 41 (24,743,3%) 36 (21,7£3,2%) 18 (26,5£5,4%)
36-45 2 (1,240,8%) 3 (1,8£1,0%) 7 (4,2+1,6%) 13 (19,1£4,8%)
Table 2. Echographic parameters of the cervix and endocervix, taking into account the predominant localization of cervicitis
Echographic parameters Chronic cervicitis (n=166)
of the cervix CG (n=68)
and endocervix Exocervicities n=67 Endocervicitiesn=52 Dif. Cervicitis n=47
Cervical length 36,1+2,7 37,2+2,9 37,6+2,8 31,9+2,7
35,742,9
Cervical thickness 27,842,6 30,4+2,8 P3-4 <0,001 23,8+1,6
P3-1<0,05
0,95+0,08
Tc/Lc 0,77+0,06 0,82+0,07 P3-4 <0,05 0,75+0,06
P3-1<0,05
Cervical Width 31.442,1 32.842,1 36,9+2,1 27,8419
V. em3 24,8432
T><U_[’ < ]I 0.5 15,8+1,7 18,5+1,4 P3-4 <0,01 10,5+1,1
8 P3-1<0,01
V, cm3 38,943,6
by ellipse: 24,7423 29,1+2,3 P3-2 <0,05 16,6+1,3
n xTxIIx]] /4 P3-4 <0,001
Total Thickness of the
endocervix 5,6+0,7 5,5+0,7 5,1+0,6 5,7+0,6
(Tr, mm)
0,14+0,015
Index TTe/Tc 0,20+0,018 0,18+0,014 P3-4 <0,001 0,24+0,017
P3-1<0,05
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Table 3. Echographic characteristics of the structure of the cervix and endocervix,
taking into account the predominant localization of cervicitis

Chronic cervicitis (n=166)

Echographic
parameters Exocervicities Endocervicities Dif. Cervicitis
n=67 n=52 n=47
16 (23,9+5,2%)
Clear contours of endocervix P1-2 <0,001 2 (3,842,7%) 1(2,1£2,1%)
P1-3 <0,001
. 50 (96,2+2,7%) 46 (97,942,1%)
0,
Fuzzy contours of endocervix 51 (76,1£5,2%) P2-1 <0001 P 3-1 <0,001
. . 19 (28,4+5,5%)
Vlzuahza“‘;r; fhfeﬂclzrev’i‘;emal throut P 1-2 <0,001 46 (88,5+4,4%) 38 (80,9+5,7%)
P 1-3 <0,001
Even cervical canal dilatation 16 (23,9+£5,2%) 2 (3,842,7%) 1 (2,1£2,1%)

Uneven cervical canal widening

9 (13,4+4,2%)

46 (88,5+4,4%)

43 (91,5+4,1%)

Single Calcifications E

11 (16,4+4,5%)

34 (65,446,6%)

27 (57,447,2%)

Multiple
Calcifications E

3 (4,542,5%)

24 (46,2+6,8%)
P 2-3 <0,05
P 2-1<0,001

13 (27,7+6,5%)
P 3-1<0,01

Increased echogenicity of endocervix

26 (38,8+6,0%)

41 (78,8+5,7%)

27 (57.4+7,2%)

. 34 (65,4+6,6%)
0, 0,
Endocervical cysts 12 (17,944,7%) P2-3<0.05 21 (44,7£7,3%)
53 (79,1£5,0%) o
Ektocervical cysts P1-2<0,001 24 (46,2+6,9%) 26 (55,3+7,3%)
P3-1<0,01
29 (61,7+6,5%)
Cystic cavities of cervical stroma 12 (17,944,7%) 21 (40,4+6,8%) P3-2 <0,05
P3-1<0,001
43 (91,5+4,1%)
Heterogeneity 8 (11,9£4,0%) 9 (17,345,2%) P 3-1<0,001
P 3-2<0,001

Table 3 presents the echographic parameters of the cervix:
clarity of contours and echogenicity of the endocervix, the pres-
ence of calcifications in it, as well as the presence of cysts in the
stroma of the cervix uterus and in the endocervix.

Clear contours of the endocervix in the group of patients with
exocervicitis were noted in 16 (23.9+5.2%), endocervicitis - in 2
(3.8+2.7%) and diffuse cervicitis - in 1 (2.1+2.1%) cases, fuzzy
-in 51 (76.1+£5.2%), 50 (96.2+2.7%) and 46 (97.9+2.1%) cases,
respectively.

Satisfactory visualization vaginal part of the cervix was
observed in 19 (28.4+5.5%) cases of exocervicitis, in 46
(88.5+4.4%) cases of endocervicitis and in 38 (80.9£5.7%) cas-
es diffuse cervicitis. It is seen that the predominant localization
of the inflammatory process in the ectocervix significantly com-
plicates the visualization of the external os, compared with other
localizations (Table 3 - P1-2 <0.001; P1-3 <0.001).

Dilatation of the cervical canal was observed in all groups, and it was
even and uneven. In group I, a uniform dilation of the cervical canal
was recorded in 16 (23.9+£5.2%), in group II - in 2 (3.8+2.7%) and in
group III - in 1 (2.1£2,1%) cases, and non-uniform expansion - in 9
(13.444.2%), 46 (88.5+4.4%) and 43 (91.5+4.1%)) cases, respectively.
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Single small endocervical calcifications in group I were ob-
served in 11 (16.44+4.5%) cases, in group II - in 34 (65.4+6.6%)
and in group III - in 27 (57.4+7.2%) cases, and multiple calcifi-
cations - in 3 (4.5£2.5%), 24 (46.2+6.8%) and 13 (27.7+6.5%)
cases, respectively.

An increase in the echogenicity of the endocervix was re-
corded significantly more often (P <0.05) in the second group
(34 cases - 65.4+£6.6% of cases) than in the first (26 cases -
38.8+6.0%) and in the third groups (27 cases - 57.4+7.2%), re-
spectively.

Endocervical cysts in the first group were detected in 12
(17.944.7%) cases, in the second group - in 34 (65.4+6.6%)
cases (P2-3<0.05) and in the third group - in 21 (44.7+£7.3%)
cases, respectively. Ectocervical cysts in the first group were
recorded in 53 (79.1+5.0%) cases, in the second group - in 24
(46.2+6.9%) cases and in the third group - in 26 (55.3£7,3%) of
cases (P1-2<0,001; P3-1<0,01), respectively. In the stroma of
the cervix uterus, cysts were detected in 12 (17.9+4.7%) cases
of the first group, in 21 (40.4+6.8%) cases of the second group
and in 29 (61.7+6.5%) cases of the third group (P3-2<0.05; P3-
1<0.001), respectively.



GEORGIAN MEDICAL NEWS
No 5 (290) 2019

Fig. 1. Chronic exocervicitis. In the area of the anterior lip of
the cervix in the ectocervix, an irregularly shaped hypoechoic
area is visualized. The echogenicity of the transitional zone and
the ectocervix of the posterior lip is increased

Fig. 2. Chronic exocervicitis. In the ectocervix of the anterior and
posterior lips, near the transitional zone of the cervix, small cystic cavi-
ties of irregular shape are seen, with a thickening of the wall

Fig. 3. Chronic endocervicitis. In the middle third of the cer-
vix, microcalcifications, small hypoechoic zones in the endo-
cervix are visible. The contours of the endocervix are not clear,
uneven

© GMN

Fig. 4. Diffuse chronic cervicitis. The thickness of the cervix is
significantly increased, echostructure is heterogeneous, visible
cystic cavities of various sizes, shapes and sizes in the stroma of
the cervix, endo and ectocervix

It is known that the algorithm for diagnosing pathologies of
the cervix uteri includes collecting anamnesis, visual inspection
using a gynecological mirror, taking a smear from the area of the
external cervix to determine the type of pathogen. In addition, a
mandatory cytological examination is conducted, which allows
to determine the presence of cancer changes at the cellular level.
If there is suspicion of a hyperplastic process, a biopsy is per-
formed followed by a histological examination [19].

Colposcopy is the main method of visualization of the vagi-
nal part of the cervix and allows you to identify tumors in the
transition zone [20]. Visualization of the mucous membrane of
the cervical canal, assessment of its condition is determined
mainly by cervicoscopy. If there are local changes in the mucous
membrane, a targeted biopsy is performed for further histology.
These methods in most cases provide detection of dysplasia,
erosion and pseudo-erosion, inflammation of the ectocervix,
cervical cancer localized in the transition zone [15].

A significant part of publications in the field of ultrasonog-
raphy of the cervix is devoted to diagnosing the incidence of
cancer [21, 22]. In works devoted to ultrasound of the cervix in
inflammatory diseases, only changes in the endocervix without
in-depth analysis are described [23,24].

We have studied the changes in various parts of the cervix
using transvaginal echography, conducted a comparative analy-
sis of the echographic symptoms, taking into account the pre-
dominant localization of the inflammatory process of the cer-
vix. When comparing the results of echography with the data of
colposcopy and cervicoscopy, it was found that cystic cavities,
calcifications in the endocervix and in the stroma of the cervix
are detected only when using the first one. The greatest coinci-
dence of the results of research by various methods is noted in
the diagnosis of exocervicitis.

Conclusions.

1. The main ultrasound signs of diffuse cervicitis are: increase
in thickness and volume of the cervix, a high degree of hetero-
geneity of the stroma due to cystic cavities, the smallest ratio of
the thickness of the endocervix and the entire cervix (Te/Tshm),
as well as the largest index of the ratio of thickness and length of
the cervix (TSHM/DSM).

2. For the predominant localization of the inflammatory pro-
cess in the endocervix is characterized by: fuzzy contours, in-
creased echogenicity, small cysts and multiple microcalcifica-
tions of the endocervix, uneven expansion of the cervical canal.

3. Chronic exocervicitis is characterized by deterioration of
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visualization of the vaginal part of the cervix, the presence of
cystic cavities in the ectocervix, preservation of the usual struc-
ture of the endocervix.
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SUMMARY

ULTRASOUND DIAGNOSTICS OF CERVICAL CHANG-
ES WITH DIFFERENT LOCALIZATION OF THE CER-
VICITIS IN WOMEN WITH THE ECTOPY OF THE
VAGINAL PORTION OF THE CERVIX

'Abdullaiev R., '"Pavlov S., *Kulikova F., 'Sibihankulov A.,
Medvediev M., *Larionova I., 2Aleksenko O.

IKharkov Medical Academy of Postgraduate Education; *Dni-
propetrovsk Medical Academy, Ukraine

The aim of the study was to improve the diagnosis of struc-
tural changes in all parts of the cervix depending on the prefer-
ential localization of the inflammatory process - in the ectocer-
vix, endocervix, and also in the stroma in women with ectopia
(pseudoerosis) of the vaginal part of the cervix.

The study included women of predominantly early and mid-
dle reproductive age, as these women have inflammatory pro-
cesses more often than in menopause. To perform the work, a
transvaginal imaging method was used, which allowed us to see
the smallest structures (up to 0.5-1.0 mm) of the cervix. We have
previously developed a technique for visualizing the external
part of the cervix and obtained a patent of Ukraine. The results
of the ultrasound were compared with laboratory data, colpos-
copy and cervicoscopy.

Traditionally, the diagnosis of cervicitis was made on the basis of
clinical symptoms, smear results to determine the presence and type
of pathogen. Endoscopic methods allowed visualization of only the
mucous membrane of the cervical canal and external part of the
cervix. The deep layers of the ectocervix, endocervix and cervical
stroma can only be visualized using high-frequency ultrasound in a
transvaginal way. According to the results of the study, it was pos-
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sible to determine the preferential localization of the inflammatory
process, to determine the nature of changes in different layers of the
cervix. These changes were expressed in the presence of calcifica-
tions and cystic cavities of various sizes (1-6 mm), an increase or
decrease in echogenicity, the degree of heterogeneity of the struc-
ture of the ecto-, endocervix and stroma.

Keywords: cervix, inflammatory process, diagnosis of cer-
vicitis.

PE3IOME

VABTPABBYKOBASI JUATHOCTHKA W3MEHEHUN
LIEPBUKCA ITPU PA3JIMYHOM JTOKAJIU3ALIUU LIEP-
BUILIMTA ¥ KEHIIHUH C SKTOINWEM BJATAJIAIIL-
HOM YACTHU IHIEMKU MATKHA

'Aonymiiaes P.S1., 'Tlasiaos C.B., ’Kyaukosa @.H.,
ICuouxankyios A.X., *Mensenses M.B.,
JlapuonoBa U.B., 2Asiekceenko A.A.

I Xapvrosckas MeOuyuHcKas akademusi nOCAeOUNIOMHO20 00paso-
sanus; *J{nenponemposckas MeOuyuHckas akademust, Ykpauna

Lenpro uccnenoBaHus SBHJIOCH YCOBEPILCHCTBOBAHME AMA-
THOCTUKU CTPYKTYPHBIX M3MEHEHHH BO BCEX OTHeNaX ILEHKH
MaTK{ B 3aBHCHMOCTH OT NPEUMYLICCTBEHHOH JIOKAIU3aLUK
BOCIIAJIUTENILHOTO MpOoliecca — B SKTOLIEPBUKCE, SHAOLEPBUKCE,
a TaKoKe B CTPOME Y JKEHIIMH C SKTONHueH (I1CeBA0IpO3ueii) Bia-
FaJIHMIIHOM YacTH MIeHKU MaTKH.

HaOironanuch JKeHIUHBI PEUMYIIECTBEHHO PaHHETO M CPell-
HETO PEeNpoayKTUBHOIO BO3PACTA, TaK KaK Y HUX BOCIAJIUTEIIbHBIC
HpoLecchl HAOMIOIAIOTCS Yallle, YeM B MeHomayse. B xone uccie-
JIOBaHUsI MCIIONIb30BAJICSI TPAHCBArMHAIBHBII CIIOCO0, ITO3BOISIO-
U BU3yalIM3UpoBaTh Mebyaiinne crpykrypsl (1o 0,5-1,0 mm)
IISHKH MaTKH, a TAKXKe pa3paboTaHHas U IIPeUIOKEHHAs aBTOPaMH
METO/IMKA BU3yaJIM3alMi HAPY)KHOTO 3eBa ILEeHKN MaTKH, Ha KOTO-
Py TIONTy4eH MaTeHT YKpauHbl. Pe3ynbrare! yasTpa3ByKoBOIo uc-
CJIeIOBAHMS CPABHUBAJIMCH C TAHHBIMH JIA0OPATOPHBIX UCCIIE0BA-
Hﬂﬁ, KOJIBITOCKOITUH U LEPBUKOCKOITHHU.

I[I/IaFHO3 LHEPBULUT TPAAULIHUOHHO CTAaBWUJICA HAa OCHOBAHHUU
KJIMHUYECKOH CHMIITOMATHKH, PEe3y/IbTaTOB aHallM3a Ma3Ka Juls
OIIPEACIICHWS HAJINYW U TUIIa B036yjll/lTe.]'15[. 3HJIOCKOHPI'—[CCKI/IC
METO/IbI TTO3BOJIMIM BU3YAJIM3UPOBATh TOJNBKO CIU3UCTYIO Lep-
BUKQJIBHOTO KaHajla U HapyXXHOTro 3eBa. [nyOokue ciion 3KTO-
LIEPBHKCA, JHJIOLEPBUKCA U CTPOMBI IIEHKH MaTKd BO3MOXXHO
BU3YaJIM3UPOBATh TOJIBKO C ITOMOILIbIO BEICOKOYACTOTHOTO YIlb-
Tpa3ByKa TpaHCBaruHajibHbIM criocodoM. Ilo pesynsraram uc-
CJIEOBaHUS YIAJIOCh ONPENENIUTh INPEHUMYIIECTBEHHYIO JIOKA-
JIM3AIMI0 BOCIAJIMUTENIBHOIO IMpoliecca U XapakTep U3MEHEHUH
B pa3JIMYHBIX CJI0AX HIEHKU MaTKH, 4TO MPOSABUJIOCH B HAJIMYHUU
KaJIbIU(PHUKATOB M KUCTO3HBIX TMOJIOCTEH Pa3IUUHBIX Pa3MEPOB
(1-6 MM), NOBBIIICHUU WM CHUXEHUM 3XOT'€HHOCTH, CTEIECHU
HEOJIHOPOTHOCTHU CTPYKTYPBI OKTO-, SHJIOLEPBUKCA U CTPOMBL.
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CEREBRAL ARTERIOVENOUS MALFORMATION WITH PARANIDAL ANEURYSMS.
CLINICAL COURSE AND OUTCOME AFTER ENDOVASCULAR EMBOLIZATION

IShchehlov D., 'Bortnik L., 'Svyrydiuk O., 'Vyval M.,2Gunia D.

IState Organization “Scientific-Practical Center of Endovascular Neuroradiology NAMS of Ukraine”, Kiev, Ukraine;
Jerarsi Clinic, Thilisi, Georgia

It was found, that 0.1% of the population has brain arterio-
venous malformations (bAVM)[5], which is congenital pathol-
ogy of the cerebral vessels as the result of maldevelopment
of capillary network [8]. The natural history of bAVM and its
management is not well understood and is still controversial
[9,14]. Without treatment, the cumulative risk of hemorrhage is
approximately 16% at 10 years after diagnosis of AVM without
hemorrhage and 35% at 10 years after initial hemorrhage [14].
Brain arteriovenous malformations associated aneurysms is well
known risk factor of rupture and re-rupture [10]. Lv et al. [11]
found the higher risk in case of AVM rapture with proximal as-
sociated aneurysms than with intranidal. However, other authors
concluded that intranidal aneurysms is more dangerous with a
risk of hemorrhage of 9.8% [5,7,12,13,16], and positively corre-
lated with hemorrhage [12]. Despite current data about bAVM,
aneurysms that surround the nidus, are the most controversial
ones, in term of classification, treatment and outcome.

The association of cerebral arteriovenous malformations
(bAVM) and associated paranidal aneurysms, that is closely
related to the AVM nidus, carry a high risk of rapture and re-
rapture after initial hemorrhage. This association is consider as
therapeutic challenge and supportive data about their natural
history and best treatment modalities are still lacking. Our series
aim to identify clinical course and result of endovascular treat-

ment of bAVM with associated paranidal aneurysm in our tertian
center in Kyiv (Ukraine).

Material and methods. Four hundred forty three patients with
verified brain AVM that were treated in SO «Scientific-Practical
Center of Endovascular Neuroradiology NAMS of Ukraine»
between 2004 and 2018 were evaluated. Among these patients,
123 (27,2%) patients had AVMs with associated intracranial ar-
terial aneurysms (AAs). Among them, 73 (59,3%) patients had
arterial prenidal, intranidal and venous postnidal aneurysms. All
patients with other associated aneurysms were excluded. All
radiological data were reviewed by senior researchers (S.D.V.)
and (B.ILM.). There were 61 (83,6%) patients, who had single
paranidal aneurysm and 12 (16,4%) multiple aneurysms. There
were 32 (43,8%) women and 41 (56,2%) men, with a mean age
- 34 years, ranging from 8 to 65 years.

According to angiographical data we divided aneurysm into 4
categories: arterial-prenidal (Fig. 1), intranidal (Fig. 2) and ve-
nous postnidal (Fig. 3) and we distinguished multiple aneurysm
as a separate group of patients (Fig. 4). The main principle was
the aneurysm feeling during angiography phase and localization
of the aneurysm in AVM core: on the feeding vessels (prenidal),
in AVM nidus (intranidal) and on the draining veins (postnidal).
We measure diameter and mean size of aneurysms in all dimen-

sion [15].

Fig. 1. A 11-year-old male with acute onset of severe headache. Axial unenhanced computed tomography (CT) scan obtained at
the time of the onset reveled intracerebral hemorrhage in right frontal lobe (arrow). Patient underwent hematoma evacuation at the
local neurosurgical department with a great recovery (B). DSA in our center reveled right frontal AVM with associated aneurysm
(arrow) (C). Feeding vessel was cannulated and intraoperative selective DSA showed arterial prenidal aneurysm (arrow) (D) AVM
was embolized with n-butyl-2-cyanoacrylate (NBCA) (E). DSA after embolization showed total occlusion of AVM and aneurysm (F)
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Fig. 2. A 37-year-old female with untreatable seizure. DSA reveled lefi frontal AVM with intranidal aneurysm (arrow), dominantly
contrasting during parenchymatous phase (A and B). Patient underwent endovascular embolization with NBCA. Superselective an-
giogram during embolization showed actual intranidal aneurysm feeling (arrow) (C and D). DSA afier embolization showed total
aneurysm occlusion and small residual angiomatous AVM (arrow) that is seeing during the late parenchymatous phase

Fig. 3. A4 12-year-old male with the history of subarachnoid haemorrhage. DSA reveled cerebellar AVM with postnidal aneurysm
that was feeling during the late venous phase (4). Superselective DSA showed aneurysm on the draining vein (arrow) (B);
Patient underwent AVM embolization with NBCA (C). Post-op DSA showed total AVM and aneurysm occlusion (arrow) (D)
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Fig. 4. A 54-year-old male with hemorrhagic presentati
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ed AVM in the right occipital region with intranidal aneurysm

(arrow) during parenchymatous phase (A), and venous postnidal aneurysm (arrow) during late venous phase (B). Patient underwent
endovascular embolization with NBCA (D). DSA during procedure showed contrast retention in venous aneurysm (arrow) (E. )
Control images after embolization showed embolic agent in AVM and intranidal aneurysm (arrow) (F)

Table 1. Clinical and radiological characteristics of AVM and associated paranidal aneurysms

Arterial prenidal

Venous postnidal

Intranidal aneu-

Multiple aneu-

Factor P

aneurysm aneurysm rysm rysms

no.of cases 22 20 19 12 -

age (mean) 27,1£10,2 35,3+£9,9 32,1+£8.6 34,5+9.3 e Amva)=0,037*

Sex

Female 7(31,8) 12 (60%) 7(36,3) 6(50%) p(12)=0.264

Male 15 (68.2) 8 (40.0) 12 (63.2) 6(50%)

AVM location

lobar 17 (77,3) 18 (90%) 13 (68.,4) 9 (75) ~0262

deep 5(22,7) 0 5(26,3) 2 (16,7) P~

infratentorial 0 2 (10%) 1(5,3) 1(8,3)

drainage (deep o o _ "

. 12 (54,5) 5(25%) 11(57,9) 9(75%) P(xz) 0.034

eloquent 10 (45.5) 5(25%) 8(42,1) 5(41,7) P(xZ):0'543

nidus size (3—6 cm) 13 (59,1) 15(75%) 13(68,4) 9(75%) P(xz)=0.676

Spezler-Martin

arade (mean) 11 (I-1V) I (I-V) I (11-1V) I (11-V) -

mmean aneurysm 6,1£1.9 11,742.6 4,9+1.8 43+1.9 P =0,0001*

size (mm) (Anova)

mean GCS score at

) 14,8 (13-15) 14,8 (13-15) 15 14,5 (12-15)

mRS at admission 1 (0-4) 1(0-2) 1(0-3) 1 (0-5)

mRS at discharge 1 (0-4) 0(0-2) 1(0-6) 1 (0-6)

mRS change 0,5 0,4 0,2 0,25
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Table 2. Hemorrhagic presentation of AVM and associated paranidal aneurysms

Total Hemorrhagic presentation (%)
Arterial-intranidal aneurysms 22 16 (77,2%)
Intranidal 20 10 (50,0 %)
Venous-postnidal. 19 9 (47,4 %)
Multiple aneurysms 12 12 (100 %)
Total 73 47 (64.4%)

According to clinical and imaging findings, we determined the
clinical courses. All patients with AVM and paranidal aneurysm
were symptomatic. We evaluate their presentation and initial
diagnostic investigation. We divided patients into hemorrhagic
presentation, seizure and other symptoms (headache, transient
ischemic attack (TIA), sudden neurological deficit unrelated to
hemorrhage). Hemorrhage was defined as a symptomatic event,
when we found blood on CT.

In the case of AVM and associated aneurysms we focused on
the aneurysm, aiming for its occlusion as quick as possible. En-
dovascular treatment was performed under general anesthesia
after administration of 5,000 IU of heparin. AVM embolization
was performed with liquid embolic agents NBCA, ONYX and
Embolin (Ukrainian liquid embolic agent) [1], that were used to
occlude AVM and aneurysms. We assessed hospitalization status
according to Glasgow coma scale and modified Rankin scale at
hospitalization and discharge.

ANOVA model was used to test group differences for continu-
ous data. For analysis of categorical data we use Pearson’s chi-
squared test (2). Statistical significance P values was accepted
when alpha was <0.05. The statistical analyses were computed

The chi-square is 11.5095 The p-value is 0.0

9*

using Stata 12.

Results and their discussion. Patients and AVM Character-
istics

Twenty two (30,2%) patients had arterial — prenidal aneu-
rysms, 20 (27,4%) patients - intranidal, and 19 (26,0%) patients
- venous — postnidal. Twelve (16,4%) patients had multiple an-
eurysm. Clinical and radiological data presented in Table 1.

The most frequent presenting symptom was hemorrhage, that
occurred in 47 (64.4%) patients. All patients were transferred
from other hospitals on 3-23 day after the initial hemorrhage. 14
(19,2%) patients had seizures and 12 (16,4%) patients had other
symptoms (headache, TIAs, sudden neurological deficit unrelat-
ed to hemorrhage). The frequency of hemorrhagic presentation
according to different type of associated aneurysms (Table 2).

In some cases, a reliable determination of the source of hem-
orrhage in the presence of AVM and associated paranidal aneu-
rysm is difficult or impossible. However we consider in such
circumstances that the source of bleeding is paranidal aneurysm
and turn it into therapeutic focus. The average size of the arteri-
al-prenidal aneurysms was 6,1+1.9 mm, intranidal 4,9+1.8 mm,
and venous- postnidal 11,7+2.6 mm.

Fig. 5. A 8-years old female with acute intracerebral hematoma. - CT showed intracerebral hemorrhage in right temporal lobe and
subdural hematoma without significant mass-effect (A and B); C - CT angiography reviled an AVM with intranidal aneurysms that
is surrounded by intracerebral hematoma. D - CTA after reconstruction of cerebral vessels showed AVM with intranidal aneurysm

© GMN
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Table 3.Results of endovascular embolization according to Spezler-Martin grade

Arterial prenidal | Venous postnidal Intranidal Multiple aneu-
Spezler-Martin (subi[;::lr(})lls'r:l:rget (subatI(;::lr()),ls‘T:rget (subz‘tl;::lr(})lls"r?:rget (subtolt.z}l]lsr:rs target Total
grade / total AVM / total AVM / total AVM / total AVM
occlusion ) occlusion ) occlusion ) occlusion )

Grade 1 0/2 0/2 0 0 4(5,5 %)
Grade 2 172 12 3/2 2/0 13 (17,8 %)
Grade 3 7/5 7/3 4/1 32 32 (43,8 %)
Grade 4 4/1 4/0 8/1 4/0 22 (30,1 %)
Grade 5 0 1/0 0 1/0 2 (2,8 %)

Total 12/10 13/7 15/4 10/2

Table 4. Risk of the hemorrhage of paranidal aneurysms

OR (95%CI) L
Arterial prenidal 1,7 (0,58-5,1) p=0,328
Intranidal 0,4 (0,15-1,2) p=0,115
Venous postnidal 0,4 (0,13-1,1) p=0,072
Multiple 17,5 (1,0-309,8) p=0,010%*

All patients underwent endovascular embolization for AVM
and aneurysm occlusion, using NBCA, ONYX and Embolin [1].
Twenty three (31,5 %) AVMs were totally occluded without any
radiological evident of feeling after procedure. In 50 (68,5%)
cases partial or target embolization was achieved. The aim of
target embolization was securing of AVM associated aneurysm.
In 6 (30%) cases of venous — postnidal aneurysms contrast re-
tention during final DSA was achieved. All other paranidal an-
eurysms were occluded with satisfactory results and were not
visualized during final angiography (Table 3).

In 5 (6,8%) cases we observed the presence of new neuro-
logical deficits and in two cases (3,7%) - early hemorrhage after
procedure, one of them was fatal. Excellent or good outcomes
(mRS - 0,1,2) were observed in 58 (79,5%) patients at discharge.
Unfavorable outcomes (mRS - 3-5) had 13 (17,8%) patients at
discharge, and 2 (2,7%) patients died. Another one died after em-
bolization because of pulmonary embolism. However we reveled
clinical improvement in all groups at discharge (Table 1).

AVM-associated aneurysms were found in 27.2% of patients
with AVM, among them 73 (59,3%) were paranidal. Among pa-
ranidal aneurysms there were arterial-prenidal (30,2 %), intrani-
dal (27,4%), venous-postnidal (26,0%) aneurysms and 16.4% of
patients had multiple aneurysms.

Forty-seven (64.4%) patients had hemorrhage. This data cor-
relate with other studies [2,5,12,13,16]. The increased risk of
hemorrhage in patients with AVM and associated aneurysms
was made from cohort study with untreated patients [18]. The
main theory of its appearance is imbalance between arterial and
venous blood flow in AVM, that lead to aneurysmal dilatation
of the vessel due to excessive flow [4]. Despite all current ad-
vantages in interventional neuroradiology there are still a lot of
controversies in term of paranidal (pre - intra - and postnidal)
aneurysms.

The frequency of hemorrhages in patients with paranidal
aneurysms decreases with the «deepening» of associated aneu-
rysms into malformation [3]. This is also concordant with he-
modynamic theory of AVM associated aneurysms formation.
It can be explained by reducing of hemodynamic load on the
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vascular wall when it pass through the AVM, considering the
hemodynamic resistance of the nidus. However in our study
hemorrhage risk of arterial prenidal aneurysms wasnst signifi-
cant, albeit show high incidence and trends toward it. Otherwise
the present of multiple aneurysms (any pre- intra- and postnidal)
were associated with significant risk of hemorrhage (p=0,010%)
comparing with a single aneurysm (Table 4).

Our data support the priority of securing of associated aneu-
rysms in general plan of bAVM management. Despite complica-
tion rate of endovascular treatment, that can reach 25%; range,
7.6%—55% [17], we support the preoperative embolization of
associated paranidal aneurysms (particularly multiple arterial
prenidal and intranidal) before any other treatment option, as
they carry high risk of rapture.

Conclusion. Relationship between AVM with paranidal aneu-
rysms and hemorrhagic presentation is obvious, however defi-
nite source of hemorrhage is difficult to evaluate. To our belief
arterial prenidal and intranidal aneurysms especially multiple
are the most dangerous and should be in therapeutic focus af-
ter it’s finding. Endovascular embolization has the potential to
be effective and safe in treatment of AVM with paranidal aneu-
rysms and eliminate increased risk of hemorrhage.
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SUMMARY

CEREBRAL ARTERIOVENOUS MALFORMATION
WITH PARANIDAL ANEURYSMS. CLINICAL COURSE
AND OUTCOME AFTER ENDOVASCULAR EMBOLI-
ZATION

IShchehlov D., 'Bortnik L., 'Svyrydiuk O., 'Vyval M.,’Gunia D.

IState Organization “Scientific-Practical Center of Endovascu-
lar Neuroradiology NAMS of Ukraine”, Kiev, Ukraine, *Jerarsi
Clinic, Thilisi, Georgia

The association of cerebral arteriovenous malformations
(bAVM) and associated paranidal aneurysms, that is closely
related to the AVM nidus, carry a high risk of rapture and re-

© GMN

rapture after initial hemorrhage. This association is consider as
therapeutic challenge and supportive data about their natural
history and best treatment modalities are still lacking. In this
article we report our experience of their treatment.

We reviewed 443 cases of patients with AVMs between 2004
and 2018, who were treated at our institution and found 73
(16,5%) cases of AVM association with paranidal aneurysms
(22 (30,2%) arterial — prenidal, 20 (27,4%) intranidal, and 19
(26,0%) venous — postnidal). Twelve (16,4 %) patients had mul-
tiple aneurysm. All patients received endovascular treatment
with n-butyl cyanoacrylate (NBCA), ONYX or Embolin embo-
lization. We evaluated clinical and radiological data, treatment
and outcomes at discharge.

Among 73 patients (32 (43,8 %) women and 41 (56,2 %) men,
mean age - 34 years, 8 - 65 years) with AVM and paranidal an-
eurysms who were enrolled in our study, hemorrhage was the
most frequent presenting symptom (47 patients (64.4%). The
timing of procedure varied between 3 - 23 days. Total occlusion
of AVM was achieved in 23 (31,5%) cases, in all other cases
partial or target occlusion with obligatory aneurysm emboliza-
tion was done. Seven (9,6%) patients had complication (5 isch-
emic and 2 hemorrhagic) after procedure. Clinical improvement
was seen in all groups at discharge. Mean change of mRS score
between admission and discharge was 0,2-0,5 point. Excellent
or good outcome (mRS - 0,1,2) was observed in 58 (79,5%) pa-
tients at discharge. Unfavorable outcome (mRS - 3-5) had 13
(17,8%) patients, mRS - 6 - 2 (2,7%) patients. Patients sustain-
ing AVM and multiple paranidal aneurysms had higher risk of
hemorrhage comparing with single one (OR-17,5 (95% CI -1,0-
309,8 (p=0,010).

Relationship between AVM with paranidal aneurysms and
hemorrhagic presentation is obvious, however definite source of
hemorrhage is difficult to evaluate. To our belief arterial preni-
dal and intranidal aneurysms especially multiple are the most
dangerous and should be in therapeutic focus after it’s finding.
Endovascular embolization has the potential to be effective and
safe in treatment of AVM with paranidal aneurysms.

Keywords: arteriovenous malformation, associated aneu-
rysm, hemorrhage, endovascular embolization.

PE3IOME

HEPEBPAJIBHBIE APTEPUOBEHO3HBIE MAJIb®OP-
MALIIMU C NAPAHUJAJBHBIMHU AHEBPU3MAMM.
KIIMHUYECKOE TEYHEHHME U UCXO/I ITIOCJIE DHAO-
BACKYJIAPHOM SMBOJIN3ALIUN

Mlerios 1.B., 'boprauk U.H., 'Ceupugiox O.E.,
"Beisanb H.B., 2I'ynus J1./1.

Tocyoapcmeennas  opeanuzayuss  «Hayuno-npaxmuyeckuil
yenmp 2H008acKyIApHOU nelpopaduonrocuu HAMH Yipaunwvly,
Kues, Ykpauna, *Knunuxa [{ocepapcu, Tounucu, I py3us

Accormanus 1epeOpaibHBIX apTEPUOBCHO3HBIX Malbhopma-
it (ABM) 1 CBsSI3aHHBIX C HUIMH [TapaHUIHBIX aHEBPHU3M, HECYT
B ceOe BBICOKUII pUCK pa3pbIBa U MIOBTOPHOTO Pa3phlBa M0CIIE Ha-
YaJIbHOTO KPOBOU3JIHMSAHUS. DTa CBA3b CUNTACTCSI TePAlIeBTUUCCKOM
npobiemoii. ITo ceii AeHb OTCYTCTBYIOT MOATBEPI)KIAIOIIHE JIaH-
HbI€ 00 MX €CTECTBEHHOM TECUEHUU U JIyqIuX METOoAax JICUCHUS. B
CTaThC OITHMCAH COGCTBGHHbIﬁ OIIBIT UX JICUCHUS.

Paccmotpensl 443 cinywas nanueHtoB ¢ ABM B nepuon
2004-2018 rr, u3 KotopsIXx OOHapyxeHo 73 ciydas ABM c
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napaHuaanbHbiMu aneBpusMamu: 22 (30,2%) - aprepuaiibHO-
npexugansibvy, 20 (27,4%) - naTpanuaasiMu u 19 (26,0%)
- BEHO3HO-IIOCTHUAAIBHBIX, 12 (16,4%) nauneHToB uMenu MHO-
JKECTBEHHbIEC aHEBPU3MBI. Bce malueHTs! noyyany 9H10BaCKy-
nsapHoe JedeHue H-Oytwinuanoakpuiaarom (NBCA), ONYX
i sMO0ouHOoM. [IpoBoauiiach OLeHKa KIMHUYECKUX U PEHTre-
HOJIOTMYECKUX JaHHBIX, JICUCHUS U PE3YJIbTaTOB IPH BBIIHCKE.

B uccnenpoanue BxitoueHsl 32 (43,8%) xeHIuHB U 41
(56,2%) myxuuHa, cpenHuit Bozpact - 34 roga ¢ ABM u na-
paHUJAIBHBIME aHeBpu3MaMu. KpoBousnusHue ObUIO Hau-
Gosee yacTbiM cumMnToMoM - 47 (64,4%) nauuentos. Cpoku
npoueayp BapbupoBaiu B mpenenax ot 3 no 23 nueid. Ilox-
Has okkiro3ud ABM pocturnyra B 23 (31,5%) ciyuasx, Bo
BCEX OCTAJIbHBIX CIydasx BbIIOJHEHA YAaCTHYHAs WIN Lieje-
Basi OKKJIIO3UsI C 00s3aTeNbHON SMOOM3annell aHeBPU3MBL.
Y 7 (9,6%) nanueHToB mociie MpoueaAypbl BBISBICHBI OCIIOXK-
HEHUs - 5 MIIeMHUYeCKUX U 2 reMopparudeckux. Kimnuueckoe
yJIy4dlIeHHE MPU BBIIUCKE OTMEYEHO BO Bcex Ipymmax. CpenHee
M3MEHEHHE MOoKa3aTelsi M0 MOXM(MHIMPOBAHHON IIKajge PIHKH-
Ha MEXJIy NMOCTYIUICHHEM M BbIIHCKOH coctaBuio 0,2-0,5 Gamna.
[IpeBocxonublii win xopommuii pesynsrar (mRS - 0,1,2) npu BbI-
nvcke HaOmonancs y 58 (79,5%) naumeHToB, HEOIAronpUATHBIA
pesynsrar (mRS - 3-5) - y 13 (17,8%) nauuenTos, ymepino (mRS
- 6) 2 (2,7%) nauuenta. Ilanuentsl, nepenecuie ABM u MHO-
JKECTBCHHbIC [TApaHUHBIC aHEBPU3MBI, ObUIN IOABEPIKEHBI Oosee
BBICOKOMY PHCKY KPOBOW3JIMSIHHS B CPaBHEHHH C OJMHOYHBIMU
(OIL-17,5 (95% AN -1,0-309,8 (p=0,010)).

Ce3p Mexny ABM ¢ nmapaHupaibHbIME aHEBpU3MaMU U re-
MOpparM4ecKiM IpOsIBIICHUEM OUYEBHJIHA, OJHAKO, MHOIZA OIpe-
JIeTIUTh UCTOYHUK KPOBOM3IMSAHUS TpynHO. [lo MHEHHIO aBTOPOB,
apTepuasbHbIe MPSHU/AIBHBIC U MHTPAHHUIAIbHBIC AHEBPU3MBI,
0COOCHHO MHO)KECTBEHHbBIC, SIBJSIOTCS HAMOONEe ONAcHBIMU M
JIOJDKHBI OBITh B LIGHTPE BHUMAHMS TOCIIE MX OOHApYKEHHUs. DH-
JIOBacKyJIsipHasi SMOonu3anust sisisiercs G dexrrBHa 1 6e30macHa
npu JiedueHnrt ABM ¢ napanniaibHbIMU aHEBPU3MaMU.
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CHUHAPOM UMEPCIYHIA-TPECBEKA - HACJIEJCTBEHHAS ®OPMA
BUTAMUH B, —JTE®PUIATHON AHEMUH

Kgesepean-Konagze M.A., MrBapeaunze 3.1

Tounucckuii cocyoapcmeentviti MeOUYUHCKUIL YHUsepcumeni, 0enapmamenm 0emcKoul u noOpOCmKO80l MeOUYUHb,
Hosas demckaa knunuxa um. M./ Huyuweunu, Tounucu, I pysus

Buramun B, (BuT. B ,) HEoOXomuM s HOPMaabHOTO
(YHKIIMOHUPOBAHHUS BCErO OpraHu3Ma, OCOOEHHO KpoBe-
TBOPHOM, MUIIEBAPUTEIBHON U HEPBHOMN CUCTEM, T.K. OH yya-
creyet B cuntese JJHK. Ilpu nedunure But. B, Hapymaercs
MHUTOTHYECKUH LUK OBICTPO NPONUPEPUPYIOMUX KIETOK
KOCTHOTO MO3Ta, >KeIyJOYHO-KHIIEYHOTO TpakTa U OOMEH
KHUPOBBIX KUCIIOT, 4TO CIIOCOOCTBYET AEMUENUHU3AINH CEPO-
rO BEIIECTBA B FOJIOBHOM M CIIHHHOM MO3Te U mepudepuye-
CKHX HepBax [2,3,8].

B opranusme B3pocioro yeiaoBeka COAECPIKUTCA 2-5 MI. BUT.
B,,, IHeBHAs NOTPEOHOCTH COCTABIIAET 5-7 MKT, TOT/IA KaK Y Jie-
Teit panHero Bo3pacta —auiib 0,1 Mkr [7,8], (B 100 mi1. skeHCKO-
ro monoka coxepxkutes 0,11 Mxr But B ,) [6]. OcHOBHBIM f€TIO
BUT. B, SIBIISETCS T€UEHD, BBINETAETCS, B OCHOBHOM, JKEMYBIO,
onHako 75% peabcopbupyertcs [4].

Heduuur But. B, B 1eTCKOM Bo3pacTe BeTpedaeTcs peako. C
BO3pACTOM €r0 4acToTa YBEIMUIHMBAETCS U €CIH Y TOJAPOCTKOB
cocrasmseT 0,1%, To B moxunom Bo3pacte - 1,9% [4,8]. B I'py-
3UH B IETCKOM BO3pAacTe YacToTa BUT. B ,- neduuurnoit anemun
cocrasiset 0,04% [2].

Onunm M3 BeAYIMX NPOSBIEHUA nepuuuta BUT. B, ABs-
ercs MeranobnacTHas aHeMus. Bwlaensior npuoOpeTeHHbIE,
BPOX/IEHHBIE M HACIIEACTBEHHBIE (POPMBI BUT. B -nepuuntHoiM
anemun. K nocinennum otHocsres: cunapom Mmepcnyna-I'pec-
Oeka, HaCIeICTBEHHBIN Ne(UIUT racTpOMYyKONpOTenHa, aedu-
uuT TpanckobanamuHa 1I, Oonesnp xobamamuu A,B,C,D. O
yalie MposIBIAI0TCSA B BO3pacTe cTapiie 6 MecsIeB, Tak Kak K
3TOMY MEPHOIY UCCAKAIOT aHTEHATalIbHbIE 3aMachl TOTO BHUTa-
muHa [7].

Cpemu HacnencTseHHbIX Gopm BUT. B - neduimrHoil anemuu
0co0bIif MHTEpec mpeacTaBisieT cuHapoM Kmepcryna-IpecOexa
(c.Mm.-I'p.) wn scceHUMaNbHAs SMUTEIMONATUS ¢ MEranooiacT-
HOM aHeMMEH, CBA3aHHas ¢ HapyLIeHeM abcopOuun BUT. B, ,.

3abosieBaHNHE BIEPBbIC MOYTH OJHOBPEMEHHO OMHUCATH
O. Imerslund (1959) B Hopseruu u O. Grasbeck u coaBr.
(1960) B @unnauauu [3]. Oto penkoe 3adoneBanue (1o 2014
r. onucano a0 300 KkMHUUYECKUX ciydaeB) [6], yamie BcTpeya-
eTCsl y MaJOYMCIIEHHBIX HAPOAOB M HAIUH, I7e pa3pelieHbl
poAcTBeHHbIe Opaku, T.€. CHH)KEHA T€HeTH4yecKas pa3Ho-
00pa3HOCTh, MEPEaeTCss ayTOCOMHO-PEIIECCUBHBIM ITyTEM,
6oneroT getu oboux monoBs [2,4,7]. K xonmy XX Beka ycta-
HOBJICHBI TEHETHYECKHE MaPKEPhl CHHAPOMA — 3TO MyTallHs B
onHoM u3 nByx reHos: Kyoynuna (CUBN) na xpomocome 10
nnu amHuonnec (AMN) Ha xpomocome 14. O6a 6enka BXOAAT
B cocTaB perentopoB CUBAM 3puTpOLUTOB U MOYEUHBIX Ka-
Hanbies [5,10].

B ocHoBe marorenesa 3a0o1eBaHUS JEKUT CENEKTUBHOE Ha-
pylieHne ManbabcopOpuun BUT. B, B MOAB3IOMIHON KHILKE,
MIPUYUHBI KOTOPOTO T10 Cei AeHb A0 KOHIA Heu3BeCTHbL. CHH-
JPOM OTJIMYAETCS OT KIACCHYECKOH BUT. B -nedunurHoii ane-
MHH MOCTOSHHOM IMPOTEHHYypUeH MpH OTCYTCTBHM APYTHX HU3-
MEHEHHI B MO4Ye M COXpaHeHnH (yHKuuH rnodek. CyIiecTByeT
MHEHHE, 4TO MPUYHHON 3TOTO SIBISETCS JECKBAMAIHs CIHU3HU-
CTOM KHIIEYHUKA U SMUTENNS TOYEUHBIX KaHAIbIEB, YTO U BBI-
3BIBAET METaJI00JaCTHYIO aHEMHIO U TPOTenHypuio [2,6,10].

© GMN

Knuangeckue cumnromsl c. MM.-Ip. yame Bcero mposBiis-
I0TCSL B Bo3pacte 7-24 MmecsueB, KOTIa HCUEPIBIBAIOTCS BHY-
TpUyTpOOHBIE 3amackl BUT. B ,. Jlnsa paseepHyTOH KiuHHYe-
CKOM KapTHHBI XapaKTEPHbI MOPAKEHNsT KPOBETBOPHOH TKaHHU,
MUIIEBAPUTEILHON M HEPBHOM cucTeM. Y neTeill oTMedaroTces
BSUIOCTB MJIM PA3APAXKUTETBHOCTD, OECIIOKOHCTBO, THITOpeIIeK-
CH, TIAPECTE3UH, CHIDKECHHE aNNeTHTa, 3aMeJUICHNE BECOBBIX
npu0aBoK, OTCTaBaHKE B (PU3MUECKOM M YMCTBEHHOM PAa3BUTHH.
Hepenko ormeuaercs TomnoTa, pBora, quapest. [locrenenHo Ha-
pacTtaeT ONeJHOCTh KOXKHBIX MOKPOBOB M CIU3HUCTHIX, MOSBIIS-
eTcsl CyOMKTEPUIHOCTh CKIIEp, XapaKTePeH IIOCCHUT, CTOMATHT,
renarocrieHomeranus [4,10].

B nepudepuyeckoil KpoBH HAOMIOJAIOTCS THIEP- WIH HOP-
MOXPOMHAsl aHEMUSI, MAKPOIUTO3, METAJOIMUTO3, MOIUXPOMa-
3ust, 6a30(MiIbHAs MYHKTALUs 3pUTPOLUTOB, nanodku JKomm,
kosibiia Kebora B aputporrax. XapakTepHo HapylieHne aud-
(epeHLMPOBKU U IPYTUX KICTOK KPOBH — YMEPEHHas JICHKO-
TPOMOOLIUTONICHHS, THIIEPCErMEHTALUsA AAep HEHTPOQUIIOoB.
Pemrarornee 3HaueHne B JUArHOCTHKE CHHAPOMA MPUHAMTIEKUT
HCCIIEIOBAHNIO acTIUpaTa KOCTHOTO MO3Ta, KOTOPOE BBISBISET
THIEPIIA3UI0 KJIETOK PUTPOHIHOTO psijfa ¢ IpeobnanaHueM
Meranobactos [1,6].

[Ipu obocTpernn nospimaercss HenpsAMoil ounupyoun. IIpo-
TeuHypHusi, 6€3 MOPAKECHHUs IOYEK M HapyIIeHUs UX (QyHKIHH,
SIBIIAETCS MATOTHOMOHUYHBIM nipu3HakoM c. Mm.-I'p. Conmepaxa-
HHUE BUT. B, B KpoBH cHWKEHO. JI1s TIOATBEPKAEHHUS TMarHO3a
c. Um.-I'p. caenyer mpoBECTH I'E€HETUUECKHE UCCIIEAOBAHUS C
uensto ycranosnenus mytamun CUBN u AMN [6,9].

Jleuenue c. Um.-I'p. 3akirouaercss B NOKU3HEHHOM IMapiH-
TEPaJILHOM BBEICHHM BHUT. B .. be3 neyenus y nmaumenta Bo3-
MO)KHA CIIOHTAHHAs! KIIMHUYECKas PEMUCCHS, C MOCIIeTyIOMUMU
permauBamu. K remorpancysusm npuOeraioT JUib MO KU3-
HEHHBIM TOKa3aHusAM. [Ipu mpaBUnbHOM JI€YEHUH, 310POBbE U
pa3BUTHE TAIMEHTa COOTBETCTBYET Bo3pacTy. [Ipornos Gmaro-
npusiteH [4,9].

Cayyaii u3 npaktuku. B 1988 . nHabmroganu manuenTa 2,5
JIET, KOTOPOMY BII€pBbIE B [ py3un yCTaHOBIIEH AMArHO3 CHHAPO-
Ma Mwmepcnynn-I'pecOeka (panee oH Jiedmiics C pa3in4HBIMU
auarnozamu). ITanueHT 10 HaCTOSIIETO BpeMEHN TPOBOIUT Jie-
4eHue BUT. B, Haxonurcs B pemuccuu [1].

B 2018 romy B Ilemmarpuyeckoil akageMHYECKOM KIMHUKE
TOMIICCKOro TOCYIapCTBEHHOTO METUIIMHCKOTO YHHBEPCUTETA
um. [ J)KBanus B aMOynaTOpHBIX YCIOBHUAX HAOMIOTAIICS Malu-
€HT C aHEMHEil, KOTOPOMY B MOCNEICTBUH ObLIT yCTAaHOBJIEH ANa-
rHo3 cunapoma Umepcnyna-I'pecoexa.

Brimucka u3 uctopun 6one3nn (amOyi. ucropust Ne91): 6omb-
HOU Manbuuk A.M., azepOaiipkanen, Bo3pacT | rox 2 mecsa,
JKUTENb MapHEeyIbCKOro paiioHa, IpuBeAEH Ha aMOyIaTOpHYIO
koHcynsrammoo 11.01.2018 r. mo moBoay aHeMHM HEH3BECTHOM
STHOJOTHH.

W3 anamHe3a ciaemyeT: 3a 2 HEJEH 0 BU3UTA B KIMHUKY y
pebeHKa Havaluch AWCIETICHYECKUE SBIEHUS, THIEPTEpMus,
TUI0XO MpUHEMan Nuily. BHnmanue poxurenei mpusnekna Ha-
pacraromasi OnenHocts. [lpu nccienoBanuu nepudepuIecKkoin
KPOBH BBISIBIIEHA aHEMHS CPEIHEH TAKECTH.
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Pannunii anamue3: pebeHok poxuics ot I ¢usmonormue-
CKHM IIpOTeKaoliel 06peMEHHOCTH U POJIOB B CPOK, C MAacCOM
tena 3100 rp, mauHHON 51 ¢M, HEOOXOAUMO OTMETHUTH, YTO
POAUTEIIM MALMEHTA HAXOASATCA B KPOBHOM POACTBE, OAHA-
KO HAcCJIEZICTBEHHbIC 3a00JEBaHUS B CeMbsiX oTpuuaroT. He-
OHATAJBHBIN NEPUOJ MaJbuNKa IpoTeKal 6e3 0coOeHHOCTEl.
Jlo 5 mecsieB HaxonMJCS Ha IPyJHOM BCKapMJIMBaHHH, 3a-
TEM NepeBe/IeH Ha CMeIIaHHOe, cOalaHCHPOBAHHOE ITUTAHUE.
[Ipubapnsna B Bece xopoino, He Oonen. B Bospacte 8,5 me-
csileB PeOCHOK TOCIIUTAIM3UPOBAH [0 MECTY JKUTEIbCTBA IO
nosogy OPBU. IIpu nabopaTopHbIX MCCIIE0BAHHUSIX BBISBIIC-
HBI aHEMUS M IPOTEHHYPUS, YTO TOTAA OOBSICHUIN HHPEKIH-
OoHHBIM mpouieccoM. Ha done nedyenus: cocrosiHue 60IBHOTO
YIAYYIIHJIOCh, XOTSl OH IOTEpsUl alleTHUT U OTMedaliach 3a-
JIepKKa B MpubaBKe Beca.

le/l INEPBOM BHU3UTEC B KIWHUKY IIPUBJICKJIA BHUMaHUEC
OJICTHOCTD M CYXOCTh KOXKHBIX ITOKPOBOB, CyOHUKTEPUUHOCTD
CKJIep, BSUIOCTb, Pa3Ipa)KUTEIbHOCTh, HapylleHue cHa. [Ipu
OCMOTpPE POTOBOil MOJOCTH - SIBJICHHUSI INIOCCHUTA, CO CTOPO-
Hbl BHYTPEHHHMX OPIraHOB - CJa0bI CUCTONMYECKHH IIyM Yy
BEPXYIIKH CepAla, yMepeHHas remnarociuieHomernus. ede-
Kalus U MOYeHCIlycKaHue peryispHsie. Macca Tesa 9.200 r.,
poct 81 cM. HeBposornueckuii cratyc 6e3 0coObIX Hapyiie-
HH, NCHUXOMOTOPHOE pa3BUTHE PeOCHKAa COOTBETCTBOBAJIO
BO3pacTy. boinbHOMY IpoBeieHbl J1ab0paTOPHO-UHCTPYMEH-
TaJbHBIC HCCIen0BaHus (Tadbauua 1).

Cp. AuameTp 3pUTPOLUTOB 9,8 MKM.

Peakmust KymOca (npsimas, HenpsiMasi) — oTpuLaTesibHasl.

Peaxuust kasna Ha CKPBITOE KPOBOTEUCHHUE - OTPHULIATEIIbHAS.

buoxumuueckuit ananmuz kposu (12.01.18): obuuii 6ummpy-
6uH 36,8 MKMOJIB/JI 32 CUET HEeNnpsiMOro (MpsiMoil OuIpyOuH
2,3 MKMoJIb/11). JIpyrue GHoxuMH4YecKue rokasarenu: (eppu-
THH, 00LMi 0esoK, QYHKIMOHATIBHBIE IPOOBI NIEYEHH — B HOP-
me. Ca — B HOpMe.

OOumii ananu3 Moun — jerkast nmporeurypus (0,180 mr/m),
JIpyrHe MoKa3areau (GyHKIHH TI0YeK B HOPME.

O6umit ananu3 kana 6e3 0COOEHHOCTEMN, TeJILMUHTELI HE 00-
Hapy>KeHbl. YIbTpacoHorpadusi opraHoB OpIONIHON MOIOCTH
(11.01.18) 6e3 ocobeHHOCTEH.

C comacusi poauTeNnieid poBeeHa acIiuparys KOCTHOTO MO3ra.

Menynorpamma (15.01.18): KOCTHBII MO3T KJIETOYHBIH, MHE-

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

HOHﬂHbIﬁ, BCTPEYAIOTCA T'MI'AaHTCKHUE METaAaMHUECOJIOLINUTHI, TUIIEP-
CerMeHTals sAep HEUTPOPHIIOB, MEerakaprOLUTaPHBII POCTOK
COXPAaHEH.

DOpUTpPONOdI3 MerajgoOacTHbIM, 3HAYUTENBHO YBEJIHUUYCHO
obrree koi-Bo meranobmactos (31,8%), BCTpedaroTcsi Merano-
LIUTBI, IBYXSIICPHBIC MEraio01acThl U MeragouuThl. JIeliko-apu-
TpoOnacTuueckuii nuaekc 4:1.

HWckiroueHbl 3a0oeBaHms], MPOTEKAIONME C MAaKPOLIUTO30M
U TNPOTEHHYPHEH: alIacTU4ecKue, IUCIPUTPOIIOITHUECKHE,
CHIEepOOIaCTHBIC AHEMUH, MHEJIOAUCIUIATUYSCKUN CHHIPOM,
OCTpBbI€ JIEHKEMUH, TyOy/IsIpHbIE, NIOMEPYJIpPHbIC HAPYILCHUS U
napasurapHblie 3a00JICBaHMsI.

Conepxanue BUT. B, B ciBopoTke — 100 M1/711 — CHUYKEHO.
TeneTnueckue UCCICIOBAHMS HE TIPOBOIIIIH.

Ha ocHoBanun 00001IeHNsT aHAMHECTHYECKUX, (PHU3UKATIb-
HBIX U MapaAKJIMHUYCCKUX JaHHBIX: ITPOABIICHUEC 3360HeBaHHﬂ
B paHHEM BO3pacTe, ero [MHUKINYeCKOe TeUeHUE, POJACTBEHHAS
CBA3b POAMTENCH, aHEMHUYECKUH CHHIPOM C HKTEPUYHBIM
OTTCHKOM, TIJIOCCHUT, aCTEHO-BEreTaTUBHBIN CUHIAPOM, rera-
TOCIIJICHOMETaus1, B epudepuueckoil KpOBH - aHEMHUS, TH-
HePXPOMUS, MAKPOIMTO3, METaJIOLUTO3, OCTATKH SIIEP PH-
TPOLMTOB, HOPMOOIJIACTO3, yBEIMUYCHHE 00beMa U JUaMeTpa
JPUTPOLUTOB, T'MIIEPCETMEHTALUS sep HEUTpOopUIOB, He-
npsMasi TunepOounupyouHeMus: Ha (GoHEe HOPMAIBHBIX IPY-
ruX OMOXMMHMUYECKHX ITOKa3aTesel, oTpuLaTeIbHas peaKius
KaJjia Ha CKPBITOC KPOBOTCUYCHHUE U I'C€JIBMUHTBI, OTPULATECIIb-
Has peakuus KymOca, nocTosiHHas, Jierkas NpOTEeHHYPHS Ha
(oHe coxpaHEHHs MOYEYHBbIX (YHKIHH, Ha Mexynorpamme
— TUNWYHAs KapTHHA MeraioOJlacTHOI aHeMHUH, HU3KHUN T10-
Kas3areJib BUT. ]312 B KpOBU — YCTAHOBJICH AWArHo3 CUHApOMa
Nmepcnyna-I'pecoexa.

Hasnaueno sneuenue But. B, (tuanko6anamun — 200 MKI/cyT.
HapIHTepanbHo) 5 nHel, onuesas kucinora. CocTosHEE 60IIb-
HOT'O YIy4IIHJIOCh, IPHOCTAaHOBHJIOCH CHIIKEHHE ITOKa3aTelei
KpPacHOW KPOBH, PE3KO MOBBICWIINCH PETUKYIOLMTHI (PETHKYIO-
LUTapHbIA KPH3), YTO yKa3biBaeT HA 3()(PEKTUBHOCTbH TEpPAIUK
(Tabnuua 2).

Jleyenue npoanmiock 2 Henlesu, yIaloch KyNUpPOBaTh aHe-
muto (I'm - 11,2 r/a., Pet. — 21%o), 0OHAKO COXpAHUIIACH JICTKAsI
MIPOTEUHYPHUS.

[lanmenTy naHbl PEeKOMEHIALUU OTHOCHTEIBHO npodunak-

Tabruya 1. Obwuii ananuz kposu 6orvnoco A.M.(11.01.18)

I'm.- 7,7 r/nn
Dp. - 1,81 X 10"
MCV — 105 ¢n
Pet. — 30 %o
Jleiik. — 5,7 X 10°
Tp.— 162 X 10°

Heitrpod: n1-6%, c- 40%;
9 - 2%, M — 9%, 51— 4%
COD — 12 mm/u

Dpurpomopdorpamma:
Hopmo-makponuros, anuzonoiikuionutos. Berpewarores
METaJOLUThI, SpUTP.C 0a30(HIBHON MyHKTALUEH, TaTOUKH
Komnum, Hopmo6a. 2:200/n1. Habmoaercst runepcerMeHTaIus
saep HeHTPO(UIIOB.

Tabnuya 2. Obwuii ananusz kposu 6oavroco A.M.(21.01.18)

I'm.- 9,8 r/on

Op.—3,1 X 10"

MCV - 90 ¢

Per. — 125 %o

Jleiik. — 5,9 X 10°
Tp. 212X 10°
Heitrpod: n-1,5%, c- 37%;
3—-3,5%,m—11,5%,06-0,5% , 1—4%

COD — 8 MM/u

Mopdospurporpamma:
HOPMOXPOMHUSI, aHM30L[UTO3, MAKPO-HOPMOIIUTO3.
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THYECKOTo npuema BUT. B, BHyTpuMbimeyno 100 MKkr/cyTku,
OJIUH pa3 B MECHAL B TCHECHUH BCCU KU3HU.

Kartamuecrtuueckue Habmonenus crycers 3, 6,9, 12, 15, 18
MeCSIeB 0Ka3any, 4To Ha (oHe 0A30BOr0 JICYSHHUSI COCTO-
ssHHE OOJIBHOTO XOpoiiee, MpudaBiIseT B Bece u pocre. [e-
MAaToJOrHYeCKUe MoKa3aTeI HOPMAINU30BAINCh U OCTAINCh
CTaOMIIBHBIMU, OJIHAKO COXPAHSIETCS MaKpPOLMTO3 IPUTPOLIH-
TOB M Jierkasi nporennypusi. Habironenue 3a 60JbHBIM IIPO-
JIOJDKACTCSL.

Takum o0pa3om, Merajao0jIacTHbIE aHEMHUH KaK Haciel-
CTBCHHBIC, TaAK U BPOXICHHBIC U l'lpI/IO6pCTeHHbIe B JCTCKOM
BO3pPAacTe BCTPEUAIOTCS PEIKO, UX CI0XKHO JIMAarHOCTHPOBATh.
HeMOHCTpaLIHﬂ TaKUX KIMHUYCCKUX CJIydaeB, KaK CHH-
npom Mmepcnynn-I'pecOeka uMeer Kak TEOPETHUECKOE, TaK
U MPAaKTHYECKOEe 3HAYCHHE, TaK KaK Takue OOJbHbIE 4acTo,
JJIUTEIIBHOC BPEMs, JI€UaTCA C pasHbIMU JUarHo3aMu, a CBO-
€BPEMEHHOE yCTaHOBJICHHE IPABUIBHOTO HArH03a, TAKTHKA
JICHCHUSA U NPEBCHLUA ABJIAIOTCS 3aJI0TOM 6HaFOHpI/I$[THOFO
HpOTHO3a.
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JCETCKOro BO3pacra.

SUMMARY

IMERSLUND-GRASBECK SYNDROME CONGENITAL
FORM OF VITAMIN B12 DEFICIENCY ANEMIA

Kvezereli-Kopadze M.,Mtvarelidze Z.

Thilisi State Medical University, Department of Children and
Adolescents, 1. Tsitsishvili New Children Clinic, Thilisi, Georgia

Normal red blood cells maturation depends on many different
hematological factors, including vitamin (vit.) B ,.

Megaloblastic anemias are basically caused by vit. B , deficiency.
In childhood the deficiency of this vitamin is extremely rare.

© GMN

The article captures findings of observation of the patient
with rare form congenital vit. B , deficiency anemia — Imer-
slund-Grisbeck syndrome. The disease is characterized with
selective intestinal malabsorption of vit. B , and permanent
proteinuria, without sings of kidney disease. The diagnosis
was confirmed by our team in early childhood and based on
the history, clinical and paraclinical data. After two weeks of
specific treatment with vit. B, , complete clinical — hemato-
logical remission was achieved. Treatment includes lifelong
vit. B , injections once per month. Cathamnesic observation
for 18 months revealed that the patient is in remission, but
there was continued macrocytosis of red blood cells and mild
proteinuria.

The presented case is interesting as a rare case of megalo-
blastic anemia caused by vit. B , deficiency in childhood. Such
patients often treated under different diagnosis. In such cases
early diagnosis, treatment and prevention are crucial for the
good prognosis.

Keywords: megaloblastic anemia, vitamin B, deficiency,
Imerslund-Grasbeck syndrome, treatment and prevention.

PE3IOME

CHUHAPOM HUMEPCIHYHA-TPECBEKA - HACIIEJ-
CTBEHHASI ®OPMA BUTAMMUH B, ~JTIE®GUILATHOMN
AHEMUHA

Kgesepeau-Konanse M.A., MtBapeauaze 3.I.

Tounucckuil 20Cy0apCmMeeHHblll MeOUYUHCKULL YHUBEPCUMEN,
denapmamenm O0emcKol U noOpocmrosol meouyunst; Hosas
oemckas knunuxa um. U J1. Huyuweunu, Tounucu, I pysus

Co3peBaHKe SPUTPOUIHBIX KIIETOK KPOBU 3aBHCUT OT Pa3iiny-
HBIX (DAKTOPOB, OJHUM U3 KOTOPBIX SIBIISICTCS BUTaMHH (BHT.)
B,,. [lposienenuem peduimra BuT. B, sBisercs Meragodnact-
Has aHeMus. B 1meTckoM Bo3pacTe AeHIMT 3TOTO BUTaAMUHA
BCTPEYACTCS KpaitHe PeKo.

B crarbe onmchiBaeTcs ciaydail 60JbHOTO penkoi Gpopmoii
HACJIEICTBEHHON BHT. Blz—)le(bl/ILlI/ITHOf/i aHEMUHM — CHUHJIPO-
MoM Mmepcnyna-I'pecOexa. 3a0oneBaHue xapakTepusyercs
CEJIGKTUBHBIM HapyIlIeHHEM MHTEPCTHHAIBHOW Maibabcopo-
MM BUT. B, M NepMaHEHTHON NPOTEMHYPUEH IPU COXpaHe-
HUM QYHKIUH Novek. /[MarHo3 yCTaHOBJIEGH B paHHEM JeT-
CKOM BO3pacTe Ha OCHOBAaHUH 0000IIECHHS aHAMHECTHYESCKHUX,
KIIMHUYCCKUX U MAPAKIMHUYCCKUX JTaHHBIX.

IMocne AByXHEAEIHHOrO Kypca CHenr(UIeCcKOro JIeUueHHs
BUT. BIZ, JJ,OCTI/IFHyTa KIIMHUKO-IeMaToJIOTn4YeCKass peMuc-
cus. JlanpHeilliee ieueHne 3aKI04aeTCs B HapEHTEPaIbHOM
BBCJCHUU BUT. B12 OJIMH pa3 B MECSI] B TEUCHHUE BCEH )KU3HHU.
Karamaectnueckue HabmroneHus 3a 0OOJILHLIM B TeueHue 18
MeCsIIIeB OKa3au, YTO OOIbHOM HAXOAUTCSI B PEMUCCHH, Of1-
HAKO COXPAaHSIETCs] MAaKPOLMTO3 SPUTPOLIUTOB U JIeTKas IPO-
TEUHYPHS.

[IpuBeneHHbIH ciyyail HHTEpECEeH B TOM IIJIaHE, YTO Mera-
J00JIaCTHBIE AaHEMHUH B JIETCKOM BO3pPAcTe BCTPEUAIOTCS Pel-
KO, UX TPYAHO AUArHoCTUpPOBATb. HaLlI/IeHTbI C CUHAPOMOM
Nmepcnynn-I'pecOeka yacTo jgedarcs ¢ pa3InuHbIMA TUArHO-
3aMu. B mogoOHBIX cilydasX, CBOEBPEMEHHOE YCTaHOBICHUE
IIpaBUJIbHOTO JUarHo3a, TaKTUKa JICUCHUA U ITPEBCHIAU ABJISA-
I0TCSI 32JI0TOM OJIarONPHUSTHOTO IPOTHO3A.
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COJEPKAHUE CYBCTAHIIUU P, SOHAOTEJIMHA-1 1 BASBOAKTUBHOT'O UHTECTUHAJIBHOT'O
HNENTHUIA B CBIBOPOTKE KPOBHU JIETEW C PEKYPPEHTHBIMYU BPOHXUTAMHA
U BEPTEBPOBA3SWISIPHOM HEJOCTATOYHOCTHIO

Cayukas T.B., OBuapenko JI.C., Beprerea A.A., Kpsi:keB A.B., Camoxun U.B.

'3 «3anopoorccras meduyunckas akademusi NOCIeOUNIOMHO20 06pazosanus M3 Ykpaunvly, Yxpauna

UYacras (3 u Oosnee pa3 B roj) 3a00J€BaCMOCTh A€TEH OCTPBI-
MM OpPOHXUTaMH - peKyppeHTHbIMU Oponxutamu (PB), siBistercs
OJTHOH M3 3HAYMMBIX MPOOIEM COBPEMEHHOW MUPOBOH U OTe-
yecTBeHHO# neauarpuu [1,20], Tak Kak JaHHBIC 3a00JICBAHUS
UX OCJIOKHEHUS €KEro{HO sIBIsItoTCs ipuunnoit 704 000 cmep-
Ter u 6osee 6000000 1U3010B XPOHU3ALMHU MTATOIOTHYECKOTO
npoiiecca B OpoHXax WM MOTEpH TpyaocnocodHocTH [12].

XapakTtep TCUCHHUS 3TUX 3a00JICBAaHUN B OOJBINHHCTBE CITY-
yaeB 00YCJIOBJIEH COCTOSHMEM CEKPETOPHO-3BAaKyaTOPHBIX Me-
XaHM3MOB OPOHXHAJIBHOTO AepeBa, 00CCIEeUNBAIONINX OYUCTKY
€ro CIM3UCTBIX 000JIOUEK OT Pa3IMYHBIX MAaTOrCHOB (BUPYCHI,
Gakrepuu, TokcuHbl) [S]. Hapymienue 3Toro 3aluTHOrO Mexa-
HU3Ma npu Pb, B ocHOBe KOTOpOro JIeXXuT AucOansaHc HeHpo-
BEICTAaTUBHBIX ped)nexcos, CHOCO6CTByeT YXYAIECHUIO TEUCHU
3aboseBanus U GOPMHUPOBAHUIO OCTIOKHECHNUH [3].

OAHUM U3 COCTOSIHHIMA, MPUBOMSLIMX K TAKUM MOCIIE/ICTBUSM,
SIBIISICTCS] CHHJIPOM BepTeOpO0a3MISIPHOI apTepuaabHON chucTe-
Mol - CBBAC (cormtacno MKB-10: pyopuka G 45.0 ximacca V
- COCYIMCTBIE 3a00JIeBaHMUs HEPBHON CHCTEMbI), CHHOHMOM KO-
TOPOTO SIBISIETCS MOHSATHE «BEpTeOPOOA3UIsIpHAsT HEOCTATOu-
HOCTBY» - yXy[ueHne (yHKIHOHMPOBAHHMS MO3ra BCICACTBHE
ocinabeHuss KpOBOTOKa B Oa3WJISIPHOM M MO3BOHOYHBIX apTe-
pusiX, mpuBoAsiiee K QyHKIMOHAIBHBIM paccrpoiictBam [[HC
[4]. IpyunHaMu MOTYT OBITH BPOXKACHHAS aHOMAJIHS Oa3MIIsIp-
HO MJIM MO3BOHOYHBIX apTepuii, mepuHaTaibHas sHIedanona-
TSI, @ (AKTOPOM PHCKa - JI000E MOBPEKICHUE TTO3BOHOUHHKA
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pebeHka, HanpuMep, Bo BpeMst ponoB [19], B pe3yibTare dero
Pa3BUBAIOTCS HAPYILEHUS HEHPOTeHHOH pPEeryssiiuu CeKpeTop-
HO-9BaKyaTOPHOU (yHKIMU CIIM3UCTOI 000JI0YKH OPOHXOB, YTO
yxyawaet Teuenue Pb [2].

HccnenoBanue u aHanu3 0coOCHHOCTEH HEHpPOreHHOro obe-
crieuenusi TeueHus Pb y nereii c CBBAC myTtem usyueHus ypos-
HEll HEKOTOPBHIX HEHPOTCHHBIX M BA30aKTHBHBIX CyOCTaHUMA,
KOTOpbIE BIUSIOT Ha aKTUBHOCTb BOCHAIUTEIBHOTO Ipoliecca
— cyOctaniuu P, Ba30aKTMBHOIO MHTECTHHAJIBLHOIO MENTHAA
(BUIT) u snporenuna-1 (3T-1) 3Ha4MMO ¢ TOYKH 3pEHHSI OLICH-
KU BIMSHUS HEHPO-COCYAUCTBIX CTPYKTYp Ha TEUEHHE peclu-
partopHoii marosioruu. M3BecTHo, 4TO ypoBeHb cyOcTaHuuu P
HETOCPEICTBEHHO OMNpeeNsieT TSHKECTh U IPOJAOJIKUTEIBHOCTh
KJIIMHUYECKO#M cumintoMatuku PB, BeI3bIBas JJIUTEIBHBIN CIIa3M
IJAJKUX MBIIII] C PAa3BUTHEM OJIBIILIKH, OTEKA M THUIIEPCEKPELUU
CJIU3H, 00TYpUpYIOLLeH AbIxaTenbHble myTH [7]. AucdyHkiwys B
cucreme BUII npuBoauT K yrHETEHHUIO KOPBI HAIIOYEUHUKOB C
ociabieHreM MPOTUBOBOCIAINTEIBHOIO CErMEHTa UMMYHHOM
CHCTEMBI U TOJABJICHUEM CHMIIaTUYECKON PEryssluu ¢ Hapy-
meHreM OponxuansHOoro touyca [10]. Poct chiBopoTouHOro
conepkannst OT-1 crocoOCTByeT YCHIIGHHIO CHCTEMHOTO BOC-
HaJeHusl, COCYAUCTOr0 W OPOHXMAJILHOTO CIia3Ma, HeraTHBHO
Biuss Ha TeueHue kak CBBAC, tak u Oponxura [11]

bananc naHHBIX COEAMHEHHMH MEHsETCS IpU HaJIMYMU Ha-
pyuIeHuii B BepredpodasmisipHom Oacceiine [18], mostomy mx
HCCIIE/I0BAaHUE MTO3BOJIMT YCTAaHOBHUTH HAaHOOJIee 3HAYUMBbIE Jie-
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MEHTBI [TATOT€He3a UCCIIEAYEMBIX COCTOSHUM, YTO B MOCIEYIO-
1eM 00ecednT MoBbIIeHHe PPEKTUBHOCTH peadHIuTalnOH-
HO-ITPO(MIIAKTHYECKIX MEPOIPHSTHHA.

Iens uccnaenoBanus - ONpeACICHUE HEHPOTSHHOTO obecrie-
YeHMs [IAaTOreHe3a PEeKYPPEHTHBIX OPOHXUTOB y AETEH C CHH-
JPOMOM BepTeOpOOa3HIISIPHOIT apTepHaIbHOW CUCTEMBI ITyTEM
1/13y'-le1-[1/m CBIBOPOTOYHOI'0 COIACPIKAaHUA BELICCTB, BIMAIOLIUX
Ha CEKPETOPHO-3BAKyaTOPHYIO (YHKIHIO OpPOHXOB M aKTHUB-
HOCTb BOCHAJIMTEIBHOIO Ipouecca - cyocranuus P, BazoakTus-
HBIM MHTECTUHAJILHBIA NENTUI U DHAOTEINH-1.

Marepuasn u meroabl. [Tox HaGmoneHrem Haxoauochk 90 me-
Teit B Bo3pacte oT 7 10 11 jet, koTopbie ObUIM pa3zieiicHbl Ha 3
rpynnsl: | rpynmna — netu ¢ Pb u CBBAC (n=30); Il rpynmna — netu
¢ CBBAC, koTOpbI€ AMH30AMYECKH OONCIOT OCTPHIMHI OPOHXUTAMH
(n=30); III rpynmna — netu ¢ Pb 6e3 CBBAC (n=30).

Tepmun CBBAC wucnonb3oBajics B KayecTBE IUarHo3a y
nereit I u Il rpynn u onpenessuics HannuueM y peOeHKa Kiu-
HUYECKUX W/ HHCTPYMEHTAJbHBIX JAaHHBIX 00 0OpaTuMoii
UIIEMUH MO3TOBBIX CTPYKTYD, KOTOpbIE KPOBOCHAOKAIOTCS CO-
CyZlaMH CUCTEMBI I03BOHOYHON U OCHOBHOH apTepuii. CortacHO
MKB X nepecmorpa, TaHHOE COCTOSIHUE UMeeT pyOpuKy «CHH-
JIPOM BepTeOpOoOa3HISIpHOI apTepranbHoit cucteMbl» (G45.0) u
otHocuTcs K VI kiaccy «bosie3HH HEpBHOM CUCTEMBI», pasena
G45 «IIpexopsiue nepedpalibHbIC HIIEMUYECKUE aTaKul U POJI-
CTBE€HHBIC CUHAPOMBD).

KpI/ITepI/IHMI/I BKJIFOYCHHS B HMCCJICIOBAHUEC ABHUIIAJIMCH. NCTHU
000MX MOJIOB B Bo3pacte oT 7 10 11 JIeT BKIFOYUTENILHO; TTO/ITH-
CaHHOE POAMTEISIMU HH(POPMHUPOBAHHOE COINIACHE; OTCYTCTBUE
HEOOXOJIMMOCTH B CHUCTEMHOH aHTHOMOTHUKOTEpANUM U aHTH-
OUMOTHKOTEpAaNuy B TeueHue 14 npeapuIynnx JHel; OTCYTCTBHE
Tepanuy IpenaparaMu HMHTEpdEepoHa M €ro HHIYKTOpaMu,
BHyTpI/IBeHHbIMI/I l/IMMyHOFJ'lOGyJ'[I/IHaMl/I, CBe)Ke?)aMOpO)KeHHOI\;l
IU1a3MOH B TeueHHe 14 npeaplayux JHel; OTCyTCTBHE CUCTEM-
HOI\/'I TEparru KOPTUKOCTEPOUAAMU U HUTOCTATUKAMU B TECYHCHUEC
180 mpenpiaymux aueid. Kpurepun ordopa B I rpynmy HaGmo-
JICHUST — PEKYPPEHTHOE TEUCHHE OCTPhIX OPOHXHUTOB (3a00seBa-
€MOCTb OCTpbIMH OpoHXuTaMu 3 u Gosiee pa3 B roj), HaJIu4ue
CBBAC, orcyrctBue amiepruueckoi mnarojoruu. Kpurepuu
or6opa Bo I rpynmy HaGmoneHus: — 3a00JI€BaeMOCTh OCTPBIM
OponxutoMm MeHee 3 pa3 B rox, Hannune CBBAC, orcyrcrBue
ajuteprudeckoii naronoruu. Kpurepuu ordopa B 111 rpynmy Ha-

OJIIO/IeHNS — PEKYPPEHTHOE TEYCHHE OCTPhIX OPOHXUTOB, OTCYT-
crBue ajuieprudeckoi narosiorun 1 CBBAC.

Kpurepun nCKIIIOYCHHs U3 UCCIICA0BAaHMs: BO3pacT pedeHKa
meHee 7 u Oosee 11 yieT; HaJM4YKME BPOXKICHHBIX aHOMAJIUH pa3-
BUTUs opraHoB npixaHusa (Q30-Q34), mykoBucuuznosa (E84);
HEePBUYHBIX UMMYHOJC(HUIIMTOB; TSDKEIOT0 OPraHMYecKOro 3a-
OosieBaHMsI HEPBHOM CHUCTEMBI; COMAaTHYECKUX 3a00JieBaHUN B
CTaJMU JCKOMIICHCALMH; JTI00bIe ayTOMMMYHHbIE 3a00JeBaHus
HE3aBUCHMO OT (ha3bl IpoLecca; 3JI0KaYeCTBEHHBIE HOBOOO-
pa3oBaHus; TYOSpKy/e3 JIF00OH JIOKAaIH3alnui; HEMOAMUCAHNE
ponuTtessiMu HHGOPMHPOBAHHOTO COTNIACHSI Ha ITPOBEACHHE HC-
CJIC/IOBAHUSL.

KonnuectBennoe onpenenenne cyocranuuu P, BUIT B cbi-
BOPOTKE KPOBH IPOBOAMIOCH METOJOM HMMYHO(GEPMEHTHOIO
aHanmu3a Ha (oromerpe-ananusarope «Humareader SINGLE»
(Tepmannst) ¢ ucnonszoBannem MDA Tect-cuctem «Substance
P», «Vasoactive Intestinal Peptide» mpoussozacta «Peninsula
Laboratories, LLC» (San Carlos, USA). KomuuectBeHHOE
onpenenerue IT-1 B CHIBOPOTKE KPOBU IPOBOAMIOCH METO-
JIOM HMMYHO(EpMEHTHOI0 aHaiu3a Ha (oToMeTpe-aHaIHu3a-
tope «Humareader SINGLE» (I'epmanusi) ¢ HCIONb30BaHUEM
N®DA rtecr-cuctem «big Endotheliny» npoussozncrsa «Biomedica
Medizinprodukte GmbH & Co KG» (Austria).

IMomyueHHble pe3ynbTaThl 00padaTHIBAIMCH C TIOMOIIBIO HEMa-
pamerpuueckoro yrioBoro kpurepus dwuiiepa ¢ Juist cpaBHEHUS
JIBYX BBIOOPOK M0 yactore dddekra. s OLeHKH BEepOSTHOCTH
TOTO, YTO OMPESICHHOE COOBITHE TIPOU30MIET WM HE TPOU30M-
JICT UCTIONTB30BAICSI aHATIM3 OTHOIICHH S 11aHcoB (odds ratio — OR).
3nauerne OR ot 0 10 1 oTBeuanm CHIWKEHHUIO prcKa, 6omee 1 — ero
yBenuuenuto, OR paBHoe 1 03HauaI0 OTCYTCTBHE PA3IUUHM.

Ot popuTenell aerei, NPUHUMABIINX Y4acTHE B UCCIIEIOBA-
HHH, l'lOJ'ly‘leHO I/IH(bOpMI/IpOBaHHOG comiacue B IMMCbMEHHOM
BHUJIC Ha NPOBEJCHUE Bcex uccienoBanuil. Mcenenosanus mnpo-
BEACHBI B COOTBETCTBUU C OTHYCCKHMH IPpUHOUIIAMHA Me)ll/l—
OUHCKOI'0 MCCJICHOBAaHHWA, NPOBOAMMOIO Ha JIKOAAX, KOTOPBIC
HNPUHATHL XenbCUHCKOH nexnaparueit (2008) n KagectBenHoi
kinHU4Yeckor npaktukoi (GCP).

Pesyabratel M ux odcy:xaenne. KonmuuecTBo nereil rpymn
HAOJIIOCHNUS C Pa3HOHAINPABICHHBIMU OTKJIOHEHHUSIMU CBIBOPO-
TOYHOTO conepxanus cyocranuuu P, BUIT u OT-1 npencrasne-
HBI B TaOIHULIE.

Tabnuya. Ioxkazamenu cvleopomounozo cooepicanus cyocmanyuu P, BUIT u OT-1 y demeii epynn nabniodenus

KosmmuecTBo nereii
Ioka3aTtesb coep:kaHusi B CHIBOPOTKE KPOBH
I rpynna, n=30 | II rpynna, n=30 | III rpynna, n=30
CyocTtannus P
Veenuuenue (6onee 0,45 Hr/mi) 24 (80,0%)*4 4 (13,3%)* 9 (30,0%)
Hopwma (0,38-0,45 ur/mi) 4 (13,3%)** 26 (86,7%)" 20 (66,7%)*
Ywmenbienue (menee 0,38 Hr/mi) 2 (6,7%) 0 1(3,3%)
YBemnuenue (6onee 0,39 Hr/mi) 1(3,3%) 4 (13,3%) 3 (10,0%)
Hopwma (0,28-0,39 ur/mi) 12 (40,0%)* 23 (76,7%) 20 (66,7%)
Vmenbirenne (Menee 0,28 Hr/mi) 17 (56,7%)** 3 (10,0%) 7 (23,3%)
Duporenun-1
Yeenuuenue (6osee 1,03 mmonb/in) 16 (53,4%)*2 9 (30,0%) 4 (13,3%)
Hopwma (0,02-1,03 nmous/i) 13 (43,3%)* 19 (63,3%)4 25 (83,4%)*
Ymensmenne (mernee 0,02 TMonb/im) 1(3,3%) 2 (6,7%) 1(3,3%)

npumeyanus. * - 00CmMo8epHOCmb paziuduil @ cpagreruu ¢ nokazamensimu Il epynnet (p<0,05);
4 - docmoseprnocms paznuuuil 6 cpasnenuu ¢ nokazamensmu I epynnot (p<0,05)

© GMN
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Pesynbrarsl McciieioBaHusl, IPEICTABICHHbIE B TA0NMIIE, Je-
MOHCTpHpYIOT, uTo B I rpynne B cpaBaenuu co II u III craru-
CTHYECKH 3HAYMMO Yallle OTMEYAeTCsl YBEIUYCHUE KOIUYeCcTBa
JIeTeil ¢ BHICOKMM COZEPKAHHEM B CBIBOPOTKE KPOBH CyOCTaH-
uuu P (Ha 66,7% u 50,0%, coorBerctBenHo) u OT-1 (na 23,3%
u 40,0%, coOTBETCTBEHHO), HU3KUM conepkanuem BUII (na
46,7% wn 23,4%, coorBeTcTBeHHO). [Ipu 3TOM, CTaTHCTUYECKU
3HAUUMOIl pa3HULBI B KOJIMYECTBE JETEH C OTKIOHEHUSAMH U3-
yuaeMbIx mapaMmeTpos cpenu npeacrasureneit 11 u Il rpynn ve
YCTAQHOBJIEHO, YTO CONPOBOX1AJIOCH [TOBBIILICHUEM CTAaTUCTHYE-
CKoif BeposiTHOCTH Toro, uTo y zereit ¢ CBBAC B ciyuae 3a60-
neBaemocty Pb B cpaBHenuu ¢ netbmu 6e3 CBBAC cymectBen-
HO BBILIE IIAHC YBEJIMUYCHUS B CHIBOPOTKE KPOBH IOKa3aTeleH
npoBocnanutensHoi cyocranuuu P (OR=26,00; 95% CI: 6,53-
103,50, p<0,05) ¢ nepunutom npoTuBoBocHamuTeapuoro BUIT
(OR=11,77; 95% CI: 2,92-47,46, p<0,05) Ha ¢oHe MOBHIIICH-
HOH KOHLIEHTpPAllMU COCYIAUCTO- U OPOHXOKOHCTPHKTOPHOI'O
¢axropa — OT-1 (OR=2,67; 95% CI: 0,92-7,70, p<0,05), uro
cHocOoOHO OKa3bIBaTh HEFaTUBHOE BIMSHUE HA KIIMHUYECKOE Te-
YeHHe OPOHXOJICTOUHOMN MaTOJIOTHH.

AHanu3upys HOJyYCHHbIE PEe3yJbTaThl, CIEAYyeT MPEernoo-
KUTh, uyT0 y feteit ¢ CBBAC B octpslii nepuon Pb MukpoGHbIe
[aTOr€Hbl MHUIMHUPYIOT BOCHAINTEIbHBIN IPOLIECC C BOBJICYE-
HUEeM B Hero cyOctanuuu P [15], neiicTByromei kak mpoBoc-
nanuTenbHblid Meauarop [22]. [lapamnensHo B polecce Bocma-
JICHUSI IbIXaTeIbHBIX MyTel BO3HUKACT AUCHYHKIHS B CHCTEME
BUII, kOTOpBIii SBNISIETCSI 3HAYUMBIM PEryJISITOPOM OpPOHXHAIb-
HOTO TOHYyCa M HauOoJjiee MOLIHBIM HIOTCHHBIM OPOHXOIMIIA-
TAaTOPOM M3 HbIHE U3BECTHBIX [8].

Yacras npoBocnanuresbHas UMIybcaiys npu Pb npuBoaut k
JcOaaHcy HeHPOTeHHBIX MEXaHH3MOB TOME0CTa3a OPraHoB Jbl-
XaHHUS, YTO OTPA3UIIOCh MPU UCCIECAOBAHUH CHIBOPOTOUYHBIX YPOB-
Heit cyocrannmu P, BUIT u OT-1. VBenuueHne KoMuuecTsa AeTei ¢
MOBBIIICHHBIM coziepxanueM D T-1 B [ rpymmie crano nposiBeHueM
HaTOXMMUYECKON B3aUMOCBSI3H MEXK/Iy 4acToil 3a00/1eBaéMOCTHIO
OCTPBIMH OPOHXHMTAaMHU C HapyILICHHEM KPOBOCHAOKEHNSI B BepTe-
Opoba3mIIPHOM OacceiiHe 1 HOCHIIO HEraTHBHBII XapakTep, CIio-
coOCTBysI OoJiee TSKEJIOMY TEYEHHIO PECITMPATOPHO MaTONOrUH
npu Hasmmuru CBBAC [23].

BeisiBiienHoe Ha 5ToM (one cHinkeHue yposus BUII B cwiBo-
potke kposu nereit ¢ Pb u CBBAC npuBonmio kK yrHeTCHUIO
KOPBI HAIIOYEYHHKOB, YTO CIIOCOOCTBOBAIIO MOAABICHUIO CHM-
HAaTUYECKOH perynsauuu, MpUBOAs K AUCOATIaHCy CEKpEeTOpPHO-
9BAaKyaTOPHBIX MEXaHU3MOB M TOHyca OpOHXHAJILHOTO JepeBa
y nanuentoB | rpynmer [10]. BepositHo, uto aucdyHKIHs B
cucreme BUII Bo3HHKaNa B poLiecce MOBTOPHOTO BOCIAJICHUS
JIbIXaTelIbHBIX MmyTel npu Pb.

Peructpanus noBbIICHHON KOHLEHTpauuu cyocraHuuu P
y GonbiuacTBa nereit ¢ Pb u CBBAC 0biia oTpunaTenbHbIM
(axkToM, TaKk KaK MOIVIAa MPHUBOAUTH K 3HAUYUTEIILHBIM ITOBPEIK-
JICHUSIM TKaHel B BOCHAJIMTEIBHOM odyare — OpoHXax, HapyIast
MeXaHU3Mbl MYKO3aJbHOM 3alUTBl U CHOCOOCTBYsl 4acTOM 3a-
00JIeBaeMOCTH OCTPBIMU OpOHXHUTaMH. 3BECTHO, YTO MOBBI-
IICHHBIH YpOBEHb CyOCTaHIMK P HemocpecTBEHHO onpenesiseT
TSKECTh U IPOAOJDKUTENIBHOCTh KIMHUYECKOH CHMITOMAaTUKU
OpOHXHTOB, MATO(PHU3UOJOTHYCCKH OOCCIICUnBast JTUTEIbHBINA
cHasM IJIaJKUX MBILIL C Pa3BUTHEM OJBIIIKH, OTEKa U T'MIIEp-
CEKpeLUH CITU3H, KOTOpasi 00TypHUpyeT JbIXaTebHble MyTH [7].

[loBbIICHHBINA CBHIBOPOTOYHBIM ypoBeHb cyOcraHuuu Py
nereit | rpynmbsl yka3plBaeT Ha COXpaHEHHE HEKOTOPOW aKTHB-
HOCTH CHCTEMHOTIO HEHpPOreHHOI'0 BOCHAIUTEIBLHOIO IpoLecca
y nereit ¢ Pb u CBBAC, tak kak ypoBeHb cyOcTanuuu P mo-
BbIlIaeTCst B oyarax Bocnaienus [13]. JlokazaHno, 4yTo B ycio-
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BUSIX PEKYPPEHTHOIO BOCHAIUTEIBHOIO INPOLECcca CHUKACTCS
9 eKTUBHOCT CUMIATHYECKOI Mepeiady BBUIY HCTOLICHHS
3aI1aCOB HEHPOMEIHATOPOB, MOBPEXKICHUS I0OCTCUHANTUYECKUX
PELenTOpOB U, BO3MOXKHO, U3-3a ACT€HEepallui CUMIIATUYECKUX
BOJIOKOH, YTO YCHJIMBAET Ba30AMWJIATALUIO U IJIa3MEHHYIO 3KC-
TpaBa3aLyio, IPUBOJS K BBIISICHUIO CyOCTaHIIMU P u3 ceHcop-
HbIX OKOHuaHMi [9]. [Ipu 3TOM NOBBILICHHE CBIBOPOTOUHOTO
cozepkaHus cyOcTaHuuK P npsAMo Koppenaupyer ¢ yCHICHHEM
BOCTIQJIUTEIILHOTO MOBPEXkKICHHSI OPTaHOB JIbIXaHUS BCIIEICTBUE
YBEJIMUCHHUS MUKPOBACKYJSIPHON NMPOHMLIAEMOCTH, OTEKa U Ha-
KOIUICHUsI HEUTPO(DHUIOB B o4are IaToJOrMYecKoro Imporecca
[21]. B Takoii cuTyaruy BeICOKHIA ypoBeHb cyOcTaHuu P ycu-
JIMBAET MOBPEX/CHUE TKaHEH OPOHXOB BOCHAIUTEIBHBIM IIPO-
[[ECCOM, YTO HEraTHBHO OTPAXKaeTCsi B MOCIEayIoIeM Ha (op-
MHUPOBaHHK OPOHX0JIerouHOM maronoruu [16]. Takum o6paszom,
y aereii ¢ Pb u CBBAC B nepuon coMmaTuyecKoro 01aronoaydns
BO3HMKACT Ouyar HEHpPOreHHOro BOCHAIUTEIBHOIO IIpoliecca,
4TO CONPOBOXKIAIOCKETCS UCOATaHCOM aBTOHOMHBIX HEWpo-
HaJIbHBIX TIPOLIECCOB Ha ()OHE CKIOHHOCTH K HOBTOPHOM 3a00-
JIeBaEMOCTH OPOHXOJIETOYHOM MaTONOTHEH.

VYeTaHOBIGHHAsT acCOLMALMs YacTol 3a00JeBaeMOCTH OpOH-
xutamMu 1 CBBAC ¢ NOBBIIICHHBIM COAEPKAHUEM B CHIBOPOTKE
KpOBH CyOCTaHIMM P moaTBeprkiaeT 3Ha4MMyIO polib Heiporen-
TUJIOB (TaXMKUHUHOB) B KJIMHUYECKU 3HAYMMBIX OHMOJOTMUYECKUX
nporieccax — rnepezade 601, COKpaIeHNH TIaIKoH MYCKyJIaTypbl
JIbIXaTeNIbHBIX ITyTeH, CeKpelry OpOHXHMAIbHOW CIN3HM, BOCTase-
HHH, Ba30[WJIATAIMM W DKCTPaBa3allii OCNIKOB IIa3Mbl [6], 4TO
obecneunBaeT TshkecTh TedeHus Pb. [Ipu 3Tom He HCKitoueHo, 4To
B HayaJie I1aTOJIOTMYECKOrO INpOLEcca BBICOKUI CHIBOPOTOUHBIH
ypoBeHb cyOcTaHimu P obecrieunBai ONMpPEICTICHHBIN TTOIOKH-
TEJIbHBIH 3aLUTHBIA HMMYHHBIN [TOTEHLMA 15 IPOTUBOCTOSHUSA
MHKpPOOHBIM areHTaMm [14], a 3aTeM, Ipy UCTOLICHUH ITPOTUBOBOC-
MAJUTENBHBIX MEXaHW3MOB, NPUBOAMWI K IATOJOTMYECKOH aKTH-
BaLMK BOCHAJICHUS C MOCIEIYIOLINM MTOBPEKACHUEM TKAaHEBBIX U
OpraHHbIX CTPYKTYP.

[apannenbHO ¢ 3THM, yBEIHUEHHE CBIBOPOTOYHOTO COJEPIKa-
Hust OT-1 y nereit ¢ Pb u CBBAC crioco6ctByer Bazo- 1 OpoH-
XOKOHCTPHUKIIMH, YBEIMIHUBAsl IPUTOK BOCIIATUTEIILHBIX KIIETOK,
YCHJIMBAs OTEK CIIM3UCTOM 000JI0UKK OPOHXOB, MPUBOIS K OoJiee
TspKesoMy Tedenuro Pb ¢ gopmupoBaHuem ycTOHYMBOrO BOC-
MaJMTENBHOTO Mpouecca B Oponxax [17].

Taxum obpasom, y gereii ¢ Pb u CBBAC obHapy»keHs! 0co00ro
poza OTKJIOHEHHMs OajlaHca HEKOTOPBIX HEHPOINENTHIIOB, KOTOPbIC
CONPOBOXKIAINUCH YCHICHUEM NPOBOCIAIUTEIbHBIX MPOLIECCOB U
ocJia0JIeHUeM MPOTHBOBOCIIATUTEBHBIX, SIBIISISICh [TATOTCHETHYC-
CKOH OCHOBOW TSDKEJIOrO TEUEHHUs] OpOHXOJErOYHOM IMaTOJIOTHH.
Hccenenosanve u aHamM3 OCOOCHHOCTEH HEHPOreHHOTo obecrie-
yenus teuenus Pb y npereit ¢ CBBAC myrem n3yueHust ypoBHei
HEKOTOPBIX HEHPOTeHHBIX ¥ Ba30aKTUBHBIX CYOCTaHLIMH, KOTOpbIE
PEryIupyroT BOCHAIUTENbHBIN Nporecc — cyocranuuu P, BUIT n
OT-1, npenocraBuiv BOSMOKHOCTh YCTAHOBUTH HanOoJee Cylile-
CTBCHHbIE JIEMEHTBI IIATOTEHE3a IOBTOPHBIX OCTPBIX BOCIHAIM-
TEJIbHBIX IIPOLIECCOB B OPOHXUATIBHOM JIEPEBE, YTO B JajbHEHIIEM
CIIOCOOHO 00ECIIeUUTh OCYIIeCTBICHHE P(EKTUBHBIX peadKnTa-
LMOHHO-TIPO(QUIAKTHYECKUX MEPOIPHSTHH.

JUTEPATYPA

1. AbarypoB A.E., PycakoBa A.A. [IporHo3upoBaHue HHANBH-
JyaJIbHOTO pHCKA Pa3BUTHS OPOHXHAJIBHONH OOCTPYKIHMHU TPH
OCTpBIX OpOHXHMTAX y JieTeil paHHero Bo3pacra. 3710pOBbe pe-
Oenka. 2015; 1:55-60.

2. Opuapenxo JI.C., Hlampaii 11.B., Bepreren A.A. HeiipoummyH-



GEORGIAN MEDICAL NEWS
No 5 (290) 2019

HBIE MEXaHHU3Mbl I'€HE3a 4YacCTbIX IOBTOPHBIX 3IIM3040B OCTPLIX
OpouxutoB y aereid. [lepunaronornu u neamarpust. 2013;118-125.
3. Cabamomur M., ®unak ®. MeTouuecKie OCHOBBI IIOCTPOCHHSI
nporpaMmbl (GU3HYECKOil peabuiuTauny aeTed, OOJIbHBIX pe-
LUUBUPYIOIIUM OPOHXUTOM, B YCJIOBUSAX CaHaTopus. Teopus
U MeToMKa (PU3NYECKOro BocnuTanus u cropra. 2016;3:55-59.
4. lymununa M.B., Emen E.B. CoBpemeHHbIH 3apyOesxHBbII
OIIBIT M3y4YeHHs BepTeOpoOasHsIpHON HEZOCTATOYHOCTH: KIIU-
HUYECKHUE MPOsIBICHHs U Npobiembl auarHoctuky // Kimnnue-
ckast usnonorus KpoBooodparieHus. 2018;15(2):75-82.

5. Besh L.V., Matsyura O.1. Modern aspects of the choice of
mucoactive cough therapy in pediatric practice. Childs Health.
2018;13(6):565-569.

6. Bodkin J.V., Fernandes E.S. TRPV1 and SP: Key elements for
sepsis outcome? Br. J. Pharmacol. 2013;170:1279-1292.

7. Brooks C.R., Dalen C.J., Zacharasiewicz A. et al. Absence of
airway inflammation in a large proportion of adolescents with
asthma. Respirology. 2016;21(3):460-466.

8. Chedid P., Boussetta T., Dang P.M. et al. Vasoactive intestinal
peptide dampens formyl-peptide-induced ROS production and
inflammation by targeting a MAPK-p47 phox phosphorylation
pathway in monocytes. Mucosal immunology. 2017;10(2):332.
9. Devin J.K., Pretorius M., Nian H. et al. Substance P Increases
Sympathetic Activity During Combined Angiotensin-Convert-
ing Enzyme and Dipeptidyl Peptidase-4 InhibitionNovelty and
Significance. 2014;63(5):951-957.

10. Dodwell R.L., Kendall J.B. Respiratory system: ap-
plied pharmacology. Anaesthesia & Intensive Care Medicine.
2014;15(11):517-521.

11. Feng W.D., Zhuo S.M., Yu J. et al. Process Research for
(+)-Ambrisentan, an Endothelin-A Receptor Antagonist. Organ-
ic Process Research & Development. 2018;22(9):1200-1207.
12. GBD 2015 LRI Collaborators. Estimates of the global, re-
gional, and national morbidity, mortality, and aetiologies of
lower respiratory tract infections in 195 countries: a systematic
analysis for the Global Burden of Disease Study 2015. Lancet
Infect. Dis. 2017;17:1133-1161.

13. Leal E.C., Carvalho E., Tellechea A. et al. Substance P pro-
motes wound healing in diabetes by modulating inflammation
and macrophage phenotype. The American journal of pathology.
2015;185(6):1638-16438.

14. Lorente L., Martin M.M., Pérez-Cejas A. et al. Sustained Low
Serum Substance P Levels in Non-Surviving Septic Patients. In-
ternational journal of molecular sciences. 2017;18(7):1531.

15. Mashaghi A., Marmalidou A., Tehrani M. et al. Neuropep-
tide substance P and the immune response. Cellular and Molecu-
lar Life Sciences. 2016;73(22):4249-4264.

16. Mufioz M., Covefias R. Involvement of substance P and the NK-1
receptor in human pathology. Amino acids. 2014;46(7):17-27.

17. Nakahara T., Kido-Nakahara M., Ohno F. et al. The pruritogenic
mediator endothelin-1 shifts the dendritic cell-T-cell response to-
ward Th17 / Thl polarization. Allergy. 2018;73(2):511-515.

18. Nekrasova N.O. The peculiarities of lipid metabolism and
endothelial dysfunction in young patients with spondylogenic
vertebrobasilar insufficiency. Inter collegas. 2016;3(2):65-69.
19. Neto A.C.L., Bittar R., Gattas G.S. et al. Pathophysiology
and Diagnosis of Vertebrobasilar Insufficiency: A Review of the
Literature. Int. Arch. Otorhinolaryngol. 2016;21(03):302-307.
20. O’Grady K.F., Drescher B.J., Goyal V et al. Chronic cough
postacute respiratory illness in children: a cohort study. Arch Dis
Child. 2017;102:1044-1048.

21. Stoniecka M., Le Roux S., Zhou Q., Danielson P. Sub-
stance P enhances keratocyte migration and neutrophil re-

© GMN

cruitment through interleukin-8. Molecular pharmacology.
2016;89(2):215-225.

22. Sun J., Bhatia M. Substance P at the neuro-immune cross-
talk in the modulation of inflammation, asthma and antimi-
crobial host defense. Inflammation & Allergy-Drug Targets.
2014;13(2):112-120.

23. Wurzel D.F., Marchant J.M., Yerkovich S.T. et al. Protracted
bacterial bronchitis in children: natural history and risk factors
for bronchiectasis. CHEST Journal. 2016;150(5):1101-1108.

SUMMARY

SERUM CONTENTS OF SUBSTANCE P, ENDOTHE-
LIN-1 AND VASOACTIVE INTESTINAL PEPTIDE IN
CHILDREN WITH RECURRENT BRONCHITIS AND
VERTEBROBASILAR INSUFFICIENCY

Slutskaya T., Ovcharenko L., Vertehel A., Kryazhev A.,
Samokhin I.

Zaporozhye Medical Academy of Postgraduate Education of
Ministry of Health of Ukraine, Ukraine

The recurrent bronchitis (RB) course is caused by the bronchi
secretory-evacuation mechanisms state, which provide clearance
from pathogens. This mechanism can be disrupted by vegetative
reflexes and neuropeptides imbalance that develops in children with
the syndrome of the vertebrobasilar arterial system (SVBAS).

The objective: study of the neurogenic maintenance of the RB
pathogenesis in children with SVBAS by studying the serum
content of substances affecting of the bronchial mucosa secre-
tory-evacuation function and inflammatory activity (substance
P, vasoactive intestinal peptide - VIP and endothelin-1 - ET-1).

90 children aged 7 to 11 years were examined, 3 observation
groups were formed: Group 1 — children with RB and SVBAS
(n=30); Group 2 — children with SVBAS without RB (n=30);
Group 3 — children with RB without SVBAS (n=30).

In the Group 1, compared with the 2nd and 3rd, there was
an increase in the children number with high serum content of
substance P (by 66.7% and 50.0%, respectively, p<0.05) and ET
-1 (by 23.3% and 40.0%, respectively, p<0.05), low content of
VIP (by 46.7% and 23.4%, respectively, p<0.05).

Children with RB and SVBAS have serum level imbalance of
the pro-inflammatory substance P, ET-1 and anti-inflammatory
VIP as the bronchitis severe course basis.

Keywords: children, bronchitis, vertebrobasilar insufficiency,
substance P, vasoactive intestinal peptide, endothelin-1.

PE3IOME

COAEPKAHHUE CYBCTAHIUU P, DOHAOTEJINHA-1
1 BASOAKTUBHOI'O HHTECTHUHAJIBHOT'O IIEII-
THUJIA B CBIBOPOTKE KPOBU JETEW C PEKYP-
PEHTHBIMU BPOHXUTAMU U BEPTEBPOBA3U-
JISIPHOM HEJJOCTATOYHOCTBIO

Cayukas T.B., OBuapenko JI.C., Beprerea A.A.,
Kpsixe A.B., Camoxun U.B.

13 «3anopooicckas meOuyuHckas akademust nocieouniomHo20
obpazosanus M3 Ykpaunory, Ykpauna

Teuenne pexyppentHsix OponxutoB (PB) ofycnosneno co-
CTOSTHHEM CEKpPETOPHO-IBaKyaTOPHBIX MEXaHH3MOB OpOHXOB,
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o0ecIeYrnBaoIINX OYUCTKY OT MaTOr€HOB. DTOT MEXaHHU3M MO-
XKET HapyIJ_laTbCﬂ npu 111/1c6anche BEIr€TaTUBHBIX pe(bnelccos H
HEeWpONenTuI0B, KOTOPhId pa3BUBACTCA Yy A€TeH C CHHAPOMOM
BepTeOpobasmsipHoii aprepuanbhoii cuctembl (CBBAC).

Lenp uccnenoBanus - onpeneneHne HeHPOreHHOro odecre-
YEHMsI [AaTOTeHe3a PEeKYPPEHTHBIX OPOHXHUTOB y JAETEH C CHH-
JIPOMOM BepTeOpPOOA3UIIIPHOIN apTepHaIbHOM CUCTEMBI IIyTEM
H3y‘{eHI/I$[ CBIBOPOTOYHOT'O COACPIKaHUA BELICCTB, BIMUAIOLIUX
Ha CEKPETOPHO-3BAKyaTOPHYIO (YHKIHIO OpPOHXOB M aKTHUB-
HOCTb BOCHAJIMTEIIBHOTO Ipolecca - cyocranius P, BazoakTus-
HBI MHTECTUHAJIBHBIN MENTH]I U SHAOTENINH-1.

O6cnenosano 90 neteit B Bozpacte ot 7 1o 11 set, chopmu-
posano 3 rpynmns! Habmonenus: [ rpynma — getu ¢ Pb u CBBAC
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(n=30); II rpynma — netu ¢ CBBAC 6e3 Pb (n=30); III rpymnma
— netu ¢ Pb 6e3 CBBAC (n=30).

B I rpynne B cpaBnenuu co II u Il ormewanock yBenuyenue
KOJIMYECTBA )leTeﬁ C BBICOKUM CblBOpOTOLIHbIM conepmaHMeM
cyocrannuu P - Ha 66,7% u 50,0%, cootBeTcTBeHHO (p<0,05) 1
u sHpoTenuHa-1 - Ha 23,3% u 40,0%, coorBercTBeHHO (p<0,05),
HU3KUM CO}lep)KaHl/leM BAa30aKTHUBHOI'0O MHTCCTHUHAJIBHOI'O IICII-
Tuaa - Ha 46,7% u 23,4%, coorBercTBeHHO (p<0,05).

Taxkum 00pa3zom, cleayeT 3akJIuuThb, 4To y nereil ¢ Pb
u CBBAC ocHOBOIl TsXeJoro TeueHus OpOHXUTA SIBISETCS
qucOasaHc CHIBOPOTOYHOTO YPOBHS HPOBOCHAIUTENBHOM
Cy6CTaHLll/IPI P, BAa30aKTUBHOI'O HHTCCTUHAJIBHOTO IICNITUAA U
SHAO0TEJIMHA- 1.
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PLASMA microRNA-133a LEVEL IN PATIENTS WITH ESSENTIAL ARTERIAL HYPERTENSION

'Koval S., ! Snihurska 1., ' Yushko K., >Lytvynova O., * Berezin A.

!Government Institution “L.T. Malaya Therapy National Institute of the National Academy of Medical Science of Ukraine”,
Department of Arterial Hypertension and Prevention of Its Complications, Kharkiv; *National University of Pharmacy,
Department of Laboratory Diagnostics, Kharkiv; 3State Medical University of Zaporozhye, Internal Medicine Department, Ukraine

Essential arterial hypertension (EAH) is not only one of the
most common cardiovascular (CV) diseases, but also a risk fac-
tor for a large number of other CV diseases, as well as cerebro-
vascular diseases and kidney diseases [8,9].
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EAH causes damage to a number of vital organs such as a
heart, vessels, kidneys, brain and retina [3,8]. The damage of
these organs remains asymptomatic for a long time and is de-
fined by the term «asymptomatic hypertension-mediated organ
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damage» (HMOD [8]). The main HMOD includes: increased
arterial stiffening; left ventricular hypertrophy (LVH); micro-
albuminuria, or elevated albumin—creatinine ratio; moderate or
severe chronic kidney diseases (CKD) and advanced retinopathy
[8,30,32]. Over time with not effective enough therapy asymp-
tomatic HMOD transforms into established CV (cerebrovascular
disease (ischemic stroke, cerebral hemorrhage, transient isch-
emic attack (TIA), coronary artery disease (CAD) (myocardial
infarction, angina, myocardial revascularization), atheromatous
plaque, heart failure, peripheral artery disease, atrial fibrillation)
or renal disease [3,8]. It is development of these established CV
or renal diseases that determines that EH is the leading cause
all-cause mortality, premature death and disability-adjusted life
years in Europe [2,25].

The main mechanisms of pathogenesis of EAH include the
following: neural mechanisms (resetting of the baroreceptors,
increase efferent sympathetic nerve activity to the heart, vascu-
lature and kidney, which increase heart rate, systemic and renal
vasoconstriction, vascular and heart hypertrophy, renin release
and enhance renal sodium and water reabsorbtion) [13,27]; renal
mechanisms ( acquired or inherited defect in the kidneys’ abil-
ity to excrete the excessive sodium load with resetting of the
pressure-natriuresis curve, which prevents the return of blood
pressure to normal) [37]; vascular mechanisms (endothelial
cell dysfunction with impaired release of endothelium-derives
relaxing factors (e.g., nitric oxide) and enhanced release of
endothelium-derived constricting, proinflammatory, prothrom-
botic and growth factors, violation of processes of angiogenesis
and arteriogenesis, vascular remodeling) [12,15,21]; metabolic
mechanisms (dyslipidaemia, oxidative stress, insulin resistance)
[4,31]; hormonal mechanisms (first of all activation of renin-an-
giotensin-aldosterone system, which plays one of the main roles
in the development of endothelial cell dysfunction, vascular and
heart remodeling and hypertensive end-organ damage) [15,37].
All the mechanisms described lead to the progression of EH.

In recent years, much attention in the study of the pathogen-
esis of EAH and its complications has been paid to molecular
genetic studies. To date, the results of studying the gene poly-
morphism of a number of powerful factors that regulate vascular
tone, inflammation, hypertrophy and fibrosis of the myocardium
and remodeling of the vascular wall have been published [29].
At the same time, in addition to genetic variations associated
with the primary changes in DNA molecules, an important rea-
son for the development and progression of a number of CV dis-
eases are epigenetic factors regulating gene expression, which
include microRNAs (miRs) [1,39].

MiRs are small, non-coding RNA molecules 18-25 nucleo-
tides in length which bind to the potential target gene site in
the 3’ untranslated region of specific target messenger RNA
(mRNA) and act as posttranscriptional regulators of gene ex-
pression [34].

According to current studies, miRs play a significant role in
the pathogenesis of EAH [17,22,41]. When studying the patho-
genesis of EAH and HMOD, the miRs -133 family and, first
of all, miR-133a are of particular interest [20,24]. MiR-133a is
specific for muscle tissue, mainly expressed in cardiomyocytes,
vascular smooth muscle cells, in skeletal muscle, is important in
regulating the growth, differentiation and proliferation of these
cells [14,24]. MiR-133a is also involved in the regulation of
endothelial function and angiogenesis, apoptosis of endothelial
and vascular smooth muscle cells [28]. In recent years, the role
of miP-133a in the mechanisms of regression of hypertrophy
and myocardial fibrosis has been discussed [10,26].
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The aim of research was investigation of the plasma miR-
133a level in patients with EAH.

Material and methods. 45 patients with EAH, 27 (60%) male
and 18 (40%) female, at the average age (52,14+7,25) years were
enrolled to the study. Control group consisted of 21 healthy persons
comparable of age and sex (12 (57%) male and 9 (43%) female, at
the average age (44,14+3,17) years. Examination was carried out in
the department of hypertension and kidney disease of Government
institution “L.T. Malaya Therapy National Institute of the National
Academy of medical science of Ukraine”.

Research was performed due to Helsinki Declaration; the
protocol was approved by local ethics committee of Government
institution “L.T. Malaya Therapy National Institute of the Na-
tional Academy of medical science of Ukraine” (Protocol Ne§,
29.08.2016). Informed consent was obtained from each patient.

Among the examined patients, 20 (44%) patients had grade
2 EAH, 25 (56%) - grade 3. Overweight was diagnosed in 24
(53%) patients. Dyslipidemia was diagnosed in 33 (73%) pa-
tients. Pre-diabetes (impaired fasting glucose (IFG) and/or im-
paired glucose tolerance (IGT) was diagnosed in 6 (13%) pa-
tients. Asymptomatic hyperuricemia (HUE) was detected in 13
(29%) patients.

The following HMODs were diagnosed: increased arterial stiff-
ness - in 12 (27%) patients, LVH - in 25 (55%), the presence of
atheromatous plaque on imaging - in 18 (40%) patients, microalbu-
minuria - in 7 (15%), moderate CKD in - 10 (22%) patients.

Established CV diseases were detected in 16 (24%) patients, of
which in 5 (11%) patients were identified stable coronary artery
disease (SCAD) (stable angina, Class I (Canadian Cardiovascular
Society Classification) and 8 (18%) - chronic heart failure (CHF)
NYHA (Class I) with preserved ejection fraction (HFpEF).

The examination did not include patients with secondary hyper-
tension, acute CV diseases, stable angina, above class II (according
to the Canadian Cardiovascular Society Classification), CHF with
mid-range (HFmrEF) and reduced ejection fraction (HFrEF) and
with HFpEF with NYHA Class II and higher, obesity, diabetes mel-
litus, as well as patients suffering from acute or chronic inflammato-
ry processes, chronic kidney diseases, clinically expressed diseases
of the liver, endocrine organs and blood.

Patients underwent generally accepted clinical, laboratory
and instrumental testing. The determination of serum lipid lev-
els was carried out by an enzymatic method using the analyzer
“Humareazer 2106-1709” (Germany). Blood glucose, creati-
nine, urea, and uric acid levels were determined by the enzyme
method using the analyzer «Humareazer 2000» (Germany).

The morphological and functional parameters of the heart were
studied using the standard echocardiographic method in the B and
M modes using the «Aloka SSD 280 LS» ultrasound complex (Ja-
pan). The mass of the myocardium of the left ventricle (MMLV)
and the MMLYV index (LVMI) were calculated by the formula of the
American Society of Echocardiography [8,23].

The presence of atheromatous plaque was detected by ultra-
sound of common carotid arteries with color Doppler blood flow
mapping using an ultrasound scanner “LOGIQ 5” (CILIA) [8].

The classification of EAH was carried out according to the
degree of increase in office blood pressure (BP) (EAH of 1 de-
gree was diagnosed with systolic BP 140-159 mmHg and/or
diastolic BP 90-99 mmHg, Grade 2 - with systolic BP 160-179
mmHg and/or diastolic BP 100-109 mmHg) in accordance with
the 2018 ESC/ESH recommendations [8].

The following criteria were used to identify the main risk fac-
tors. Overweight was diagnosed at body mass index (BMI) >25
kg/m? (height?) and <30 kg/m? (height?) [38].

53



Dyslipidaemia was diagnosed by revealing elevated levels of
total cholesterol (TC) (>4.5 mmol/l) or low-density lipoprotein-
cholesterol (LDL-C) (>2.5 mmol/L - for high-risk patients and
>1.8 mmol/L - for very high-risk patients) [6]. IFG was diag-
nosed when fasting plasma glucose was 5.6-6.9 mmol/L, IGT
- when fasting plasma glucose was <7.0 mmol/L and 2-h post-
load plasma glucose was 7.8—11.0 mmol/L [ 3].

Asymptomatic HUE was recorded with an increase in blood
uric acid levels of more than 360 pmol/L (as recommended by
the European League against Rheumatism) [36].

HMODs were diagnosed based on the following criteria: in-
creased arterial stiffness - when pulse pressure was >60 mmHg
[8], LVH (according to echocardiography) - when LVMI was:
men >50 g/m?’; women >47 g/m?’ (height in m>”) ( in over-
weight patients), or LVMI/body surface area (BSA) g/m? >115
(men) and >95 (women) (in normal-weight patients) [8]; the
presence of atheromatous plaque was identified by the carotid
intima media thickness (CIMT) >1.5 mm, or by a focal increase
in thickness of 0.5 mm or 50% of the surrounding carotid IMT
value [8]; microalbuminuria - when urine albuminurine was
30-300 mg/24 h [8]; moderate CKD - when eGFR was >30-59
mL/min/1.73 m> BSA[8,18].

Established CV disease was also diagnosed in accordance
with the recommendations of the ESH/ESC: SCAD (stable
angina) - in accordance with the 2013 ESC guidelines for the
management of stable coronary artery disease [5], HFpEF- in
accordance with the 2016 ESC Guidelines for the diagnosis and
treatment of acute and chronic heart failure [7].

MiR was isolated from 300 pl of plasma using “NucleoSpin
miRNA Plasma” kit (Macherey-Nagel, Germany). The miR con-
centration was determined using “Qubit 3” (Life Technologies,
USA) using the “Qubit™ microRNA” (Thermo Fisher Scientific)
reagent kit. Reverse transcription was performed using the “Tag-
Man MicroRNA Reverse Transcription Kit» (Applied Biosystems,
USA) and a specific loop primer Hsa-miR-133a (assay ID 002246,
Applied Biosystems, USA). Analysis of the miR level was per-
formed by real-time polymerase chain reaction (PCR) using the
«CFX96 Touch» (BioRad) detection system and the reagent kits
for monitoring and analyzing miR expression «TagMan microRNA
Assay» and «TagMan® Universal PCR Master Mix» (Thermo
Fisher Scientific, USA) in accordance with the manufacturens in-
structions. Small nuclear RNA U6 (U6 snRNA assay ID 001973,
Applied Biosystems, USA) was used as an endogenous control for
reverse transcription and amplification. Analysis and calculation of
the relative normalized miR level was performed using CFX Man-
ager Software (BioRad).

For the statistical processing of the results SPSS 21 soft-
ware for Windows XP was used. Statistical analyzes of the
data were performed using descriptive statistics, the Mann-
Whitney U-test, the Wilcoxon W-test, the y? test, and corre-
lation analysis. The main research data are presented in the
form of a median and interquartile range (Me [25%; 75%])
due to the fact that the distribution of signs proposed for
analysis and study differed from the normal law of distribu-
tion. Check for normality was carried out according to the
criterion of Shapiro-Wilk. Differences were considered sta-
tistically significant at p<0.05.

Results and their discussion. When studying the levels of
miR-133a in the blood plasma of patients with EAH and in the con-
trol group, the following results were obtained. It was established
that in patients with EAH level of miR-133a was significantly lower
than in practically healthy individuals in the control group (0,182
[0,102; 0,3017) vs (0,382 [0,198; 0,474]), p<0,05) (Fig. 1).
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Fig. 1. Levels of miR-133a in blood plasma in patients with
EAH and healthy individuals in the control group

In practically healthy individuals and EAH patients, the lev-
els of miR-133a in plasma did not significantly differ depending
on gender and age (p>0.05). When analyzing the levels of in
plasma miR-133a in patients with EAH depending on the degree
of increase in BP (according to office BP levels), no significant
differences were found (p>0.05). There were also no statisti-
cally significant differences (p>0.05) in the levels of miR-133a
in plasma in the subgroups of patients with EAH with or with-
out the following risk factors: a) with overweight and without
overweight, b) with and without dyslipidemia, ¢) with IFG, and/
or IGT and normal carbohydrate metabolism, d) with GUE and
with normal levels of uric acid in the blood.

In addition, there was no statistically significant difference
(p>0.05) in the level of miR-133a in plasma in the examined pa-
tients with or without HMOD such as increased arterial stiffness,
carotid atheromatous plaque, microalbuminuria and moderate
CKD, as well as established CV disease: SCAD and HFpEF.

At the same time, the analysis of miR-133a levels in plasma
in patients with EAH, depending on the presence or absence of
LVH, showed the following. It was revealed that in patients with
EAH who developed HMOD such as LVH, the level of miR-
133a in plasma (0,133 [0,099;0,184]) was significantly lower
than in patients without LVH (0,238 [0,155; 0,410]), p<0.05)
and also significantly lower than in healthy subjects in the con-
trol group (0,382 [0,198; 0,474]), p<0.05). Whereas in contrast
to patients with EAH and LVH, the level of miR-133a in plasma
of patients with EAH without LVH was not significantly differ-
ent from those in the control group (p> 0.05) (Fig. 2).

0.5 7 p<0.01
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0,2
0,15
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Fig. 2. Levels of miR-133a in plasma in patients with EAH
depending on the presence or absence of LVH

For more detailed analysis of the relationship between plas-
ma levels of miR-133a and the clinical, hemodynamic, metabol-
ic and morpho-functional parameters studied in this work, a correla-
tion analysis was performed in patients with EAH. As a result of the
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Table. Correlation between the level of miR-133a in plasma and clinical, hemodynamic,
metabolic and morpho-functional parameters in patients with EAH

Options R p
Age, years 0,09 0,41
Weight, kg 0,06 0,61
BMI, kg/m? -0,07 0,55
Systolic BP, mmHg -0,21 0,09
Diastolic BP, mmHg -0,07 0,57
Pulse pressure, mmHg -0,16 0,20
Heart rate, beats in 1 minute 0,09 0,42
TC, mmol/L 0,08 0,51
TG, mmol/L -0,19 0,12
LDL-C, mmol/L 0,15 0,23
HDL-C, mmol/L -0,02 0,91
Fasting plasma glucose, mmol /L 0,17 0,19
Left atrial volume index, mL/m 2 0,01 0,98
LV diastolic diameter, mm +0,27 0,03
Interventricular septum thickness,mm -0,27 0,04
LV posterior wall thickness, mm -0,28 0,03
MMLYV, g 0,17 0,18
LVMI g/m 2 -0,32 0,01
E/A 0,26 0,08

R - the correlation coefficient between the level of miR-133a in plasma and clinical, hemodynamic, metabolic
and morpho-functional parameters in patients with EAH; p - statistical significance of the correlation coefficient

analysis, a number of reliable pair correlations was revealed (Table).
The most significant were the following: the plasma level of miR-
133a directly correlated with the LV diastolic diameter (R=+0,27;
p=0,03) and inversely correlated with the interventricular septum
thickness (R=-0,27; p=0,04), the LV posterior wall thickness (R=-
0,28; p=0,03) and the LVMI (R=-0,32; p=0,01).

Thus, as a result of our studies, we have found a significant
decrease in the level of miR-133a in the blood plasma of EAH
patients in comparison with practically healthy individuals in
the control group.

The results obtained are generally consistent with published
single data on the change in the level of circulating miR-133a
in the EAH.

So, in Zhang X. et al. [42] in patients with EAH, a decrease
in the level of miR-133a in serum was found in comparison with
the control group of practically healthy individuals. This work
also revealed a decrease in levels in serum and other miRs (199-
3p, 21-5p, 1-3p, 208a-3p, 423-5p, 223-3p, 122-5p) against the
background of an increase in levels in serum levels of miRs such
as 18b-5p, 20b-5h, 548c-3p and 499a-5p. The authors carried
out a mathematical analysis of the significance of the studied
miRs in the EAH revealed the greatest diagnostic significance
of the combination of the following miRs: 199a-3p, 208a-3p,
122-5p and 223-3p. That is, the level of miR-133a in the serum,
although it was reduced in these patients with EAH, was not
included in the group of the most informative miRs in terms of
diagnosing EAH. However, it should be noted that this study
was conducted in the Chinese population, which may differ sig-
nificantly in terms of expression miRs from the European.

Studies of the nature of changes in the level of circulating
miR-133a in patients with EAH from the European population
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include the work of Kontaraki J.E. et al. [20]. In this work, a
significant decrease in the level of expression of circulating
miR-133a in mononuclear blood cells in patients with EAH was
shown in comparison with that in practically healthy individuals.
In a number of other studies, the level was studied in the EAH
of circulating miR-133 as a whole as a family. So, in an earlier
work by Kontaraki J.E. et al. [19] found a significant decrease in
the expression level of miR-133 in blood cells in patients with
EAH in comparison with healthy individuals. However, if in our
study no correlation was found between the level of miR-
133a and the levels of systolic BP, diastolic BP and pulse
pressure, then in the work of Kontaraki J.E. et al. [19] shown
significant positive correlations of the expression level of
miR-133 with 24-hour ambulatory BP, mean diastolic BP
and mean pulse pressure. The simultaneous detection of a
decrease in the expression level of miR-133 in patients with
EAH and positive correlations of the expression level of this
miR with levels of BP that are elevated in the EAH is a clear
contradiction and requires further, more in-depth assess-
ments. In a study of Chinese scientists Huang Y-q. et al. [16]
a decrease in the expression level of miR-133 in blood cells
was also detected, but still at the earliest stage of EAH for-
mation- in patients with white-coat hypertension compared
also to practically healthy controls.

Another important result of our study was the discovery of
the fact that in patients with EAH with advanced LVH, the level
of miR-133a in plasma was significantly lower than in patients
with EAH without LVH. Moreover, in our work, it was found
that the level of miR-133a in the blood plasma in patients with
EAH correlated significantly with a number of echocardiograph-
ic parameters: with LV diastolic diameter (direct correlation)
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and with indicators of the interventricular septum thickness, the
LV posterior wall thickness and the LVMI (inverse correlations).

The differences in the level in plasma miR-133a in EAH pa-
tients, depending on the presence or absence of LVH, found in
our study also found isolated confirmations in the literature. So,
in the work mentioned above, Kontaraki J.E. et al. [20], con-
ducted, as mentioned above among patients of the European
population, along with significant decrease in the expression
of miR-133a in mononuclear blood cells in patients with EAH
compared with healthy individuals, the significant inverse cor-
relation was found between the level of this miR and LVMI (R
=-0.431, P<0,001). At the same time, in the work mentioned
above, Zhang X. et al. [42] serum miR-33a levels in EAH pa-
tients were not associated with the presence or absence of LVH
and did not correlate with LVMI. It is possible that the lack of re-
lationship between the level of miR-133a and LVH in this study
was also due to the fact that the patients did not belong to the
European population, but to the Chinese.

The data obtained in our work on reliable changes in the
miR-133a levels in the blood of patients with EAH and the con-
nection of these changes with the presence of LVH are quite
weighty evidence in experimental studies.

In the recent years, in studies conducted both in vivo and in
vitro, a number of effects of the miR-133 as a family and includ-
ing miR-133a have been identified, which are very important in
the regulation of physiological and pathological processes in the
CV system.

In particular, it has been shown that miR-133 plays a signifi-
cant role in the regulation of endothelial function and angiogen-
esis [ 33], in vascular smooth muscle cells differentiation, their
interaction with endothelial cells [11,35], as well as in apoptosis
of endothelial cells and vascular smooth muscle cells [40]. How-
ever, the most important function of miR-133a and in general
of the miR-133 family is its participation in the development,
differentiation of the cardiomyocytes and regulation of the pro-
cesses of hypertrophy and fibrosis of the myocardium [14,28].
In this regard, the family of miR-133 refers to the so-called
«myo-miRs» [10].

According to modern data, the miR-133 family, including
miR-133a, is considered as powerful factors that inhibit myo-
cardial hypertrophy and fibrosis, including in response to me-
chanical overload, in particular pressure overload [26,40]. At the
same time, in an experiment on salt-sensitive rats, it was found
that high-salt intake in these rats not only leads to an increase in
BP, but also to suppression of miR-133a myocardial expression,
that initiates fibrosis of animals’ myocardium [14].

Thus, the decrease in miR-133a level in plasma in patients
with EAH, especially with LVH, revealed by us indicates the
important role of the deficiency of this miR in the pathogenesis
of both EAH itself and LVH. In this regard, it is promising to
find ways to correct the reduced level of miR-133a in order to
inhibit the development and progression of EAH and LVH in
these patients.

Conclusions.

1. A significant decrease in plasma levels of miR-133a in pa-
tients with EAH compared with healthy individuals has been
established.

2. The lowest level of miR-133a in plasma has been detected
in patients with the presence of such HMOD as LVH.

3. The findings suggest that the decrease in plasma miR-133a
level in patients with EAH plays a significant role both in the
pathogenesis of this disease itself and in the mechanisms of de-
velopment of pathological remodeling of the heart.
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SUMMARY

PLASMA microRNA-133a LEVEL IN PATIENTS WITH ESSENTIAL ARTERIAL HYPERTENSION

'Koval S., ' Snihurska L., ! Yushko K., 2Lytvynova O., 3Berezin A.

!Government Institution “L.T. Malaya Therapy National Institute of the National Academy of Medical Science of Ukraine”,
Department of Arterial Hypertension and Prevention of Its Complications, Kharkiv;
’National University of Pharmacy, Department of Laboratory Diagnostics, Kharkiv,
IState Medical University of Zaporozhye, Internal Medicine Department, Ukraine

The aim of research was to investigate the plasma microRNA
(miR-133a) level in patients with essential arterial hypertension
(EAH).

A total of 45 patients with EAH 2-3 degrees aged 52.14 £8.25
years and 21 healthy individuals (control group) with compa-
rable age and sex distributions.

The following frequency of risk factors was revealed
among the examined patients: overweight (53%), dyslipidae-
mia (73%), pre-diabetes (13%), asymptomatic hyperurice-
mia (29%); hypertension-mediated organ damage: increased
arterial stiffness (27%), left ventricular hypertrophy (55%),
atherosclerotic plaque in the carotid artery (40%), microal-
buminuria (15%), moderate stage of chronic kidney disease
(22%) and cardiovascular diseases: stable ischemic heart dis-
ease (11%) and heart failure with preserved ejection fraction
of NYHA functional class I (18%).

The plasma miR-133a level was determined by polymerase
chain reaction using “CFX96 Touch” detection system (Bio-
Rad) and “TagMan microRNA Assay” and “TagMan® Uni-

versal PCR Master Mix” reagents (Thermo Fisher Scientific,
USA).

It has been established that in patients with EAH the plasma
level of miR-133a was significantly lower than in practically
healthy individuals (0,182 [0,102; 0,301] ), vs (0,382 [0,198;
0,4741]), p <0.05). It has also been revealed a significant decrease
in the level of miR-133a in the blood plasma in patients with
such organs damage as LVH (0,133 [0,099;0,184]) in compari-
son with patients without LVH (0,238 [0,155; 0,410]), p <0.05)
and also significantly lower than in healthy subjects in the con-
trol group (0,382 [0,198; 0,474]), p<0.05). There were no statis-
tically significant differences in the plasma levels of miR-133a
in the group of patients with EAH, depending on the presence
of risk factors, other organ damage and cardiovascular diseases.

The findings suggest the significant role of reducing of plasma
levels of miR-133a in the pathogenesis of hypertension itself
and in pathological remodeling of the heart.

Keywords: essential arterial hypertension, microRNA-133a,
left ventricular hypertrophy.

PE3IOME

YPOBEHbB muxpoPHK- 133a B IINIA3ME KPOBHU BOJIbHBIX
SCCEHLUAJBHOM APTEPUAJIBHOM T'MIEPTEH3UEN

Kosasn C.H., ! Cuerypckas U.A., ' FOmko K.A., 2JIurBunosa O.H., * Bepe3un A.E.

IV «Hayuonanonotil uncmumym mepanuu um. JI.T.Manoi HAMH Ykpauner», omoen apmepuaibHotl 2unepmensuu
u npoQuakmury ee ocioxcHenull, Xapvkos; *Hayuonaivnulii papmayeemuyeckuil yHugepcumen,
Kagheopa rabopamopnoii duaznocmuku, Xapokos; *3anoposcckuii 20¢y0apcmeennplil MEOUYUHCKUU YHUGEPCUMEeN,
Kagheopa eHympennei meouyurul, Ykpaura

Lenpro Mccite1oBaHNUS SIBIIIOCH N3y4eHne ypoBHSI MUKpoPHK-
133a B m1a3Me KpoBU OOJBHBIX SCCEHINATBHON apTepHaIbHOM
TUIepTeH3HeH.

OO6cnenoBaHbl OONBHBIE ACCEHIMANBEHON apTepHalbHONW TH-
neprersueit (DAD) II-1II cremenn B Bo3pacte 52,14+7,25 ner
(n=45) 1 TmpaKTHYeCKH 310poBHIe JHIa (n=21) - KOHTPOILHAS
TpyIIa, COIOCTaBMMasl 1o 1oy 1 Bo3pacty. Cpenu obcieno-
BaHHBIX OOJBHBIX BBISBIEHBI Cleqylomue (akTopsl pHcKa:
n30BITOYHAS Macca Tena - 52%, qucnunuaemust - 73%, npen-
naber - 13%, acumnromarndeckas runepypukemus - 29%; rmo-
paXKeHHsI OPraHOB, O0YCIIOBIICHHEIE THIIEPTEH3HECH: MOBHIIICHHAS
apTepraIbHast JKeCTKOCTB - 27%, THIIepTPOQHS JICBOTO KETyIoIKa
(TTIK) - 55%, arepockiepoTideckast ONsIIKa B COHHON apTepuH
- 40%, MuxpoansOymuHypust - 15%, yMepeHHas CTa sl XpOHHIe-
CKOH O0e3HM ToUeK - 22% U CepaeUHO-COCYUCTBIC 3a00IeBaHUS
- crabniibHas UIeMudecKast 0one3Hs cepaua - 11% u cepaednas
HEOCTATOYHOCTh C COXpAaHeHHOH (pakimeit BeiOpoca I dyHkmmo-
HanbHOro kiacca no NYHA - 18%.

VYposens MukpoPHK-133a B mna3Me KpoBU OIpenessiid Me-
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TOAOM MOJIMMEPA3HOU LENHOU PEeaKUH ¢ IOMOIIBI0 CHCTEMbI
nerexnun “CFX96 Touch” (BioRad) m nHa®opoB peareHTOB
“TagMan microRNA Assay” n “TagMan® Universal PCR
Master Mix” (Thermo Fisher Scientific, CILIA).

YeranosieHo, uTo y 6ombHBIX DAT ypoBens MukpoPHK-133a
JIOCTOBEPHO HMIKE, YeM y IPAKTUYECKH 310pOBbIX JuLl - 0,182
[0,102; 0,301] mpotus 0,382 [0,198; 0,474] (p<0,05). O6Hapy-
JKEHO TaKKe JIOCTOBepHOe cHIbkeHue ypoBHs MUKpoPHK-133a
B IIa3Me KPOBH Y OOJNBHBIX ¢ TAKUM TOPa’KEHUEM OPTaHOB, KaK
TJI2K (0,133 [0,099; 0,184]) B cpaBrernu ¢ 6onpHbIMHI Oe3 TTDK
(0,238 [0,155; 0,410]), p<0,05) 1 mpaKTUUECKH 31OPOBBIMH JIH-
mamu KoHTponbHO# rpymmsl (0,382 [0,198; 0,474]), p<0.05).
CraTucTU4ecKky 3HaYMMBIX pas3auuuil B ypoBHAX MUKpoPHK-
133a B rpymme 60imbHBIX DAL B 3aBUCHMOCTH OT HAJMYUS W3-
YUYeHHBIX (paKkTopoB prcka, kpome [TIK, He BBIsSBICHO.

[lonydeHHble TaHHBIE CBHIETEIBCTBYIOT O 3HAYMMOU PO
cHmkeHns ypoHst MUKpoPHK-133a B rutasme kpoBH y O0IBEHBIX
DAL, Kak B IaTOreHe3e caMoi rUMepTeHs3uy, Tak U MaTojIorude-
CKOT'0 PEMOZCIUPOBAHUS CepALa.
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MONITORING OF HEMORHEOLOGICAL PARAMETERS IN PATIENTS
WITH ATRIAL FIBRILLATION (INITIAL DATA)

13Gotsadze M., 'Narsia N., 2Momtselidze N., 2Mantskava M.

Thilisi State Medical University; °I. Beritashvili Center of Experimental Biomedicine, 3St. Lazare Clinic, Thilisi, Georgia

Atrial fibrillation is the most common disease among the
well-known arrhythmias of the heart. According to the World
Health Organization the morbidity of atrial fibrillations is 1-2%
of the general population. Population of the Georgia is 3.7 Mil-
lion. 36000 out of them are diagnosed with Atrial Fibrillation.
Therefore, 1% of Georgia’s population is diagnosed with atrial
fibrillation. Which is extremely high number due to the sever-
ity of the disease. The disease is characterized by age factors,
which causes difficulty of the disease: the risk of development
of the disease in men older than 40 is 26% and in women older
than 40 is 23%.8% of the people who are older than 80 are di-
agnosed with atrial fibrillation. It’s important to say that lately,
atrial fibrillation is more frequent in youth. Rhythm disorders
are characterized by high disability, premature mortality. Often
the risk of developing congestive heart failure is increased. Also,
an arrhythmia often causes stroke. The clinical feature and com-
plications of stroke caused by atrial fibrillation are more severe

© GMN

than in other major cases. It is difficult to manage these patients.
Although atrial fibrillation does not belong to the life-threaten-
ing group of rthythm disorders, the comparative risk of mortality
in patients with a cardiological profile increases independently.
There are many hypotheses to explain pathogenesis of Atrial Fi-
brillation. All the hypothesis are based on mechanisms out of
the local points and micro waves (In whole or in part). None
of them consider the role of hemodynamics and hemorheology
in the formation of atrial fibrillation (2016 ESC Guidelines for
the management of atrial fibrillation developed in collaboration
with EACTS; 2014 AHA/ACC/HRS Guideline for the Man-
agement of Patients with Atrial Fibrillation. A Report of the
American College of Cardiology/American Heart Association
Task Force on Practice Guidelines and the Heart Rhythm So-
ciety). But, the percentage of this disease isn’t reducing, it still
increases. That’s why, it is very important to create new innova-
tive methods. It will reduce number of patients diagnosed with
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the atrial fibrillation. Monitoring of the rheological system is so
important in cardiovascular diseases that the rheology is often
considered as a part of the cardiology. Despite the great interest
in assessing the rheological parameters they do not still repre-
sent the standard of cardiological institutions in patients with
atrial fibrillation. It is not known how the parameters of the rheo-
logical systems will change during the arrhythmia. The results
of this project will let us pay attention to the hemorheological
parameters, as a treatment target. This will allow early diagno-
sis, prevention and successful treatment of the disease. The re-
sults of this project will reduce infarct, stroke and the chance of
generating new diseases. The number of people diagnosed with
atrial fibrillation will reduce [1]. According to the results, it will
be possible to determine the disease forecasts. Rheological stud-
ies during the atrial fibrillation provides the right choice of treat-
ment tactics, because it completely excludes their classification
error. This research will give us an opportunity to personalize
our patients, which is recommended by H2020 (The largest pro-
gram of EU research and innovation) [11]. Atrial fibrillation as
a separate disease and as a contributing factor to many diseases
means that a long list of researches and treatments, which is not
favorable for the state and for the patient. Financial spending for
each of these patients will increases annually [2]. Establishment
of rheological researches on health care is aimed at the financial
point of view. Less money will be needed to be spent on atrial
fibrillation in the future.

Not very exciting Epidemiological picture of the atrial fibril-
lation in terms of cardio-neurological diseases, its supportive
role in the development of cardio-neurological diseases, the
pathogenic mechanisms that are not fully understood, underlines
the importance of this project.

The goals of this project were to determine how hemodynam-
ics and hemorheological change in patients diagnosed with dif-
ferent forms of atrial fibrillation; Also, our research was aimed at
determining how relievers of changes in fibrinogen monitoring
in patients with permanent, persistent, paroxysmal forms of ar-
rhythmias.

Material and methods. From 2016 to present at Thbilisi St.
Lazarus clinic we examined 30 patients (women 12, men - 18,
the average age of 65+7,2). Based on the Health Recommenda-
tion of Georgia, we considered the following surveys that were
designed to provide patients with the informed consent. The fol-
lowing studies: Clinical studies: ECG, EQO to diagnostic the
forms of rhythm disorders, index of erythrocytes aggregability,
deformability, plasma viscosity to evaluate the blood rheological
parameter; Fibrinogens to determine of coagulation condition.
Studies have been made in the Department of Rheological and
Diagnostic-Analytical Services of LEPL Beritaishvili Center for
Experimental Biomedicine and NRAP Society of Rheology.

Hemodynamic parameters were checked in those patients. The
following was done: ECG with cardiograph NIHON KONDEV
cardiofax GEM (Japanese); Echocardiography with PHILIPS
clearVue 550 (Netherlands).

Hemorheological researches was done with the newest meth-
odologies: The index of erythrocytes aggregation; the index of
erythrocytes deformation and plasma viscosity.

Necessary studies which were given by the Ministry of La-
bor Health and Social Affairs of Georgia: Clinical analyses of
blood(WBC, RBC, HGB, HCT, PLT, ROE)(with Humancounts
(Germany)); Coagulagram (PT Prothrombin Time, APTT Acti-
vated Partial Thromboplastin Time TT Thrombin Time, FIB Fi-
brinogen, Fa-I Factor Intrinsic, Fa-E Factor Extrinsic Selectable
dimensions, Seconds, INR, %, U (mg/d ) Coatron M1 (Germa-
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ny)); Creatinine, K+ (CardioChek, Meditrend, Czech Republic).
Body mass index and disease age was determined.

The study of Erythrocytes aggregation, Erythrocytes deforma-
tion and plasma viscosity can only be done in the Department of
Rheology and Diagnostic-Analytical Services of I.Beritashvili
Center of Experimental Biomedicine. The Index of the Erythro-
cytes aggregation is the area of aggregated erythrocytes divided
by the full area of the erythrocytes. This can be done with the
system of textural analyzes (Tas-Plus, Leitz, Germany). These
new innovative methods “Georgian Technique” is created by
Georgian scientists and they are famous in the world as direct,
numeral and exact [4,5]. The index of the deformation of the
erythrocytes (nucleopore membrane filter method) [6] is done
with filtration method. Plasma viscosity is measured in the capil-
lary viscosimeter in 37°C. The movement of plasma in the capil-
laries is induced by the force of gravity.

According to the classification recommended by the Escar-
dio, we divided patients into three subgroups: I subgroup: Pa-
tients with paroxysmal form of arrhythmias (n=8 patients); II
Subgroup: Patients with Persistent Form (n=2); III subgroup:
Patients with permanent form of arrhythmias (n=17).In the
study there were practically healthy people with average age
65, which constituted the control group (n=10).Patients and
control groups have been tested all the above-mentioned re-
searches.

Results and their discussion. The study was conducted in
clinical-laboratory direction. The database was statistically pro-
cessed with the special statistic programs of the biological sys-
tem: Origin 8.1 (Microcat.Software.inc), Biostatistica for Mac
(Macintosh), Microsoft Excel, which demonstrated the func-
tional dependence between the hemorheological and coagula-
tion parameters.

As a result of our research, 1% subgroup, which consists of
patients with paroxysmal form of atrial fibrillation, fibrinogen
value is 322+24,0 mg/dl, index of erythrocytes aggregation is
48+14,2%, erythrocytes deformability is 2,3+0.60%, and the
plasma viscosity is 1,13+0,3 cP.2" subgroup, which consists
of patients with persistent form of atrial fibrillation, fibrinogen
value is 330+12,3 mg/dl, index of erythrocytes aggregation is
46+13,4%, erythrocytes deformability is 2,4+0.60% and the
plasma Viscosity is 1,3+0,4 cP. III subgroup, which consists of
patients with permanent form of atrial fibrillation, fibrinogen
value is 342+24,0 mg/dl, index of erythrocytes aggregation is
47+12,2%, erythrocytes deformability is 2,3+0.60% and the
plasma Viscosity is 1,13+0,3 pin the control group of patients
fibrinogen value was 301+21,1 mg/dl, index of erythrocytes
aggregation was 26+2,15%, erythrocytes deformability was
2,240.01%, and the plasma Viscosity is 1,1£0,1 copower evalu-
ated the T criteria between subgroups and compared each sub-
group with a control group. Thus, we have received 4 columns
(I, 11, TIT subgroups, control group) with four parameters that
describe both systems: coagulation and rheological (fibrinogen,
index of erythrocytes aggregation, erythrocytes deformability,
plasma viscosity).T criteria estimates showed that the differenc-
es between the mean values of the fibrinogen, index erythrocyte
aggregation, erythrocyte deformability and the plasma viscosity
with the subgroups is not trustworthy. When we compared the
mean values of erythrocyte aggregation index, erythrocyte de-
formability, and the plasma viscosity of each subgroup to each
other, we found out that the differences between the patients with
atrial fibrillation and with the control group were reliable. Thus, pa-
tients with atrial fibrillation have the same conditions of rheological
and coagulation systems, despite of the forms of the atrial fibrilla-
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Table. Hemorheological status in patients with AF (Index of Erythrocytes aggregation, deformiability, plasma viscosity)

Patients FIB,mg/dl EAL% EDL% Vpl,cP
I group:
group 332+29,0 4072 2,240,10 1,100,100
FIB €[300 mg/D1 — 350 mg/DI]
II group:
398+12,0 39,6 £16,1 2,4+0,04 1,130,400
FIB' €[350 mg/DI — 400 mg/DI]|
III group:
FIB>400 mg/DI 456+33.4 55,5+18,0 2,7+0,10 1,16+0,300
Control 301+21,1 26 £2,1 2,2+0,01 1,10+0,100

tion. And it is different compared to the control group. As a result of
statistical processing, of the date provided above, our attention was
attracted to the following circumstances.

In the statistical processing of the total row of fibrinogen, the
patients were divided into 3 categories. Namely, Category I - a
group of patients where the average fibrinogen index is in the
range of 300 mg/dl- up to 350 mg/dl interval.

Category II - a group of patients of which the average value of
fibrinogen ranges from 350 mg/dl- to 400 mg/dl interval.

Category IlI- a group of patients whose average fibrinogen is
more than 400 mg/dl.

It should be noted that the categories were chosen without
taking into account the forms of atrial fibrillation.

It turned out that, despite of the type of atrial fibrillation, the
concentration of fibrinogen plays a leading role in hemorheolog-
ical changes. So, the higher the concentration of fibrinogen is,
the more important hemorheological disorders are. Fibrinogen
and Index of erythrocytes aggregation are in a linear relation-
ship. The quantity of fibrinogen and of erythrocytes aggregation
increase simultaneously and the greater the sequential number
of the category is, the changes are more pronounced. However,
the change/variability of each biological parameter, as shown
from our data, is not uniform and linear.

The obtained results are valuable from a fundamental point
of view. The data considered in the article reflect the functional
situations between blood coagulation, hemorheology that de-
pendent on each other which is determined by the state of hy-
drodynamics. This is very important in the prevention, treatment
and diagnosis of arrhythmias.

This research is focused on the personification of cardiovas-
cular patients which is recommended byHorizon2020 [11]. The
obtained results clearly illustrate the existence of two parallel
mechanisms in the body that provide normal blood circulation
and adequacy of microcirculation. This is coagulation/antico-
agulation and hemorheological systems. Although these two
systems function independently of each other, they are one of
the strongest compositions that provide blood flow and liquidity
[3]. One hand the systems of coagulation, anti-coagulation and
fibrinolysis control the processes of blood clotting, anti-clotting
and thrombolysis. These processes are in a state of the weighted
condition, and they are characterized by dynamic equilibrium.
On the other hand, the rheology system which involves the
combination of blood flow, blood velocity, vascular stiffness/
elasticity, is characterized by one direction going on, with the
adequacy and non-existing antipodal mechanisms. The charac-
teristic of the rheological system is the hemorheological status,
which is the unifying, collective concept. It is represented by
numerous components:<I <coEAlcont <i <oo, EDIcont <i <co,
Vplcont. There are no physiological and pathophysiological
processes that do not occur at the level of microcirculation [7],
where hemorheology plays a crucial role in terms of intensity
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and volume flow rate. The hemorheological system does not
have a physiologically balanced opposing anti-rheological sys-
tem. All of this generate that the hemorheological status is very
important in the development and formation of some disease.
Thus, the assessment and diagnosis of the hemorheological sys-
tem allows to determine the participation of one or the other sys-
tem in the mechanisms of disease development. This makes it
easy to identify the disease at an early stage. The arrangement of
a rheological system is taking preventive character. On the one
hand, the rheological system is a consolidation of diagnosis and
evaluation of the mechanisms. Also, it is the treatment target.
Coagulation and rheology play a leading role in the circulation,
providing its tropical function [8]. Normalization of them is very
important in the therapeutic standpoint of the individual. There
are especially important for fundamental and practical biomedi-
cine the simultaneous studies of fibrinogen concentration and
of rheological parameters carried out by us in patients with dif-
ferent forms of atrial fibrillation. Atrial fibrillation is a predic-
tor of death and every relevant scientific and scientific-practical
studies are very sufficient [9,10]. Control of the fibrinogen con-
centration is very important during atrial fibrillation, although
fibrinogen does not have the ability to accurately describe the
hemorheological condition of the organism. It determines the
sufficiency of microcirculation and tropical function which is
one of the strongest mechanisms for the formation of atrial fi-
brillation and flutter.

There is no doubt that the control of blood flow and its optimi-
zation will positively affect the treatment of patients.
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SUMMARY

MONITORING OF HEMORHEOLOGICAL PARAM-
ETERS IN PATIENTS WITH ATRIAL FIBRILLATION
(INITIAL DATA)

13Gotsadze M., 'Narsia N., 2Momtselidze N., 2Mantskava M.

Thilisi State Medical University; *I. Beritashvili Center of Ex-
perimental Biomedicine; 3St. Lazare Clinic, Thilisi, Georgia

The goals of this project were to determine how hemodynam-
ics and hemorheological change in patients diagnosed with dif-
ferent forms of atrial fibrillation; also, how relievers of changes
in fibrinogen monitoring in patients with permanent, persistent,
paroxysmal forms of arrhythmias.

There was examined 30 patients (the average age of patients
65). Patients and control groups have been tested the follow-
ing studies: index of erythrocytes aggregability, deformability,
plasma viscosity to evaluate the blood rheological parameter,
also -Fibrinogen to determine of coagulation condition. The In-
dex of the Erythrocytes aggregation was done with the system
of textural analyzes. These new innovative methods “Georgian
Technique” is created by Georgian scientists and they are fa-
mous in the world as direct, numeral and exact. The index of the
deformation of the erythrocytes was done with filtration method.
Plasma viscosity was measured in the capillary viscosimeter in
370 C. According to the obtained data patients with atrial fibril-
lation have the same conditions of rheological and coagulation
systems, despite of the forms of the atrial fibrillation. And it is
different compared to the control group. In the statistical pro-
cessing of the total row of fibrinogen, the patients were divided
into 3 categories. As it turned out fibrinogen and Index of eryth-
rocytes aggregation are in a linear relationship. The quantity of
fibrinogen and of erythrocytes aggregation increase simultane-
ously and the greater the sequential number of the category is,
the changes are more pronounced. However, the change/vari-
ability of each biological parameter, as shown from our data, is
not uniform and linear. The obtained results clearly illustrate the
existence of two parallel mechanisms in the body. These are on
the one hand the systems of coagulation, anti-coagulation and
fibtinollysis. These processes are in a state of the weighted con-
dition, and they are characterized by dynamic equilibrium. On
the other hand, the rheology system, which involves the combi-
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nation of blood flow, blood velocity, vascular stiffness / elastici-
ty, is characterized by one direction going on, with the adequacy
and non-existing antipodal mechanisms. The hemorheological
system does not have a physiologically balanced opposing anti-
rheological system. All of this generate that the hemorheological
status is very important in the development and formation of
some disease. The arrangement of a rheologycal system is tak-
ing preventive character. On the one hand, the rheologycal sys-
tem is a consolidation of diagnosis and evaluation of the mecha-
nisms. Also, it is the treatment target. Normalization of them is
very important in the therapeutic standpoint of the individual.

Keywords: blood flow, aggregation of eritrositys, deform-
ability, hemodinamic, rythm disorders.

PE3IOME

MOHHUTOPUHI' TEMOPEOJIOTMYECKHX MAPAME-
TPOB Y AIIMEHTOB C MEPLIATEJTLHOI APUTMMU-
Eil (IEPBUYHBIE JAHHBIE)

3Touaxze M.H., 'Hapcust H.I'., 2Momueanaze H.T.,
*Manukasa M.M.

"Tounucckuil 20cy0apcmeennblil. MEOUYUHCKULL YHUBEPCUMEN;
2[lenmp sxcnepumenmanvroi Guomeduyunsl um. M. bepumawu-
sunu, SKnunuxa Cessmozo Jlazaps, Tounucu, I pysus

Llenbio nccienoBaHys SIBUIACH OL[CHKA TeMOANHAMUKH U Te-
MOPEOJIOTUY Yy NAUECHTOB € pa3JIMYHbBIMU (l)OpMaMl/l Mepuarejb-
HOIt apuT™MuHK Ha oHe MOHUTOpHHra PUOPUHOTEHA.

O6cnenoano 30 manueHTOB (CpenHuil Bo3pact - 65+7,2
net). Onpenenensl HHACKC arperau U 1eGpopMUPyeMOCTH
OPUTPOLUTOB, BASKOCTD IJIa3MbI JIsI OLUEHKHU PEOJIOTNYCCKUX
rmokasateyiecii KpOBH, a Takke GUOPUHOTEH - ISl OLICHKH CO-
CTOSIHUA CBEPThIBaIOLIeH cuctemMsl KpoBu. MHaeke arperanuu
OPUTPOLUUTOB UBMEPSIU C IOMOLIbIO CUCTEMBI TEKCTYPHO-
ro aHaJin3a - HOBOI'O HMHHOBalMOHHOrO Merozna «Georgian
Technique», pa3paboTaHHOrO IPY3MHCKUMH Y4eHbIMU. MH-
JeKe 1e(OPMHUPYEMOCTH SPUTPOLIUTOB ONPEILIISIIIH METOIOM
(bI/IJ'IpraL[I/II/I, BA3BKOCTH IJIa3Mbl - B KallUJIJIAPHOM BHUCKO3H-
metpe nipu 37°C.

CoracHO MOJy4eHHBIM JaHHBIM, MALUEHTHI ¢ GUOPHIIISLIN-
eif npecepanii UMEIOT OAMHAKOBBIC [TOKA3aTEIH COCTOSHUS pe-
OJIOTHYECKHX U KOAryJISIIIMOHHBIX CUCTEM, HECMOTPs Ha (GOpMBI
(GUOPHILTAIK TPEACEPIHIA, YTO UX U OTIHYACT OT KOHTPOJIBHOM
rpymsl. [Ipu craructrdeckoit o0paborke ob1iero psijga 3Hade-
HUI GpUOpHHOreHa MalUeHTh! pa3eieHs! Ha 3 kareropun. Oka-
3aJ10Ch, YTO (PUOPHUHOTEH M HHJIEKC arperariy )pUTPOLUTOB Ha-
XOJISITCSL B JIMHEWHOM 3aBucuMOocCTH. [Tokasarenu GpubpuHOreHa
n arperaiyy SpuTpouUTOB YBCIUYUBAIOTCSA OJHOBPEMCHHO, U
4yeM OoJblle MOPSAKOBBIM HOMEP KaTeropuu, TeM spye BbIpa-
JKCHbI U3BMCHCHUA. O}lHaKO I/I3MeHeHl/I€/I/I3MeH'-lI/lBOCTb KaxJ0ro
13 OMOJIOTMYECKHUX MapaMeTpPOB, COITIACHO MOJyYEHHBIM B pe-
3yJIbTaTeC UCCIICA0OBaHUA JaHHBIM, HE ABJISACTCA PAaBHOMEPHBIMU
1 JuHeHbIMU. [loydeHHbIe pe3ysbTaThl HAIIHO WLTIOCTPU-
PYIOT HaJIM4IuEC ABYX IapauIC/IbHbIX MEXaHU3MOB B OpraHu3Me:
C OIlHOﬁ CTOPOHBI, CUCTEMbI KOAryjasaluu, aHTHKOArYJIsAIUU U
(ubpuHOIM3a. DTH MPOIECCHI HAXOAATCS B COCTOSIHUH IUHAMU-
YECKOTO PaBHOBECHSI; C JIPYroOil CTOPOHBI - CHCTEMa PEOJIOTHH,
KOTOpasi BKJIIOYaeT B ce0si KOMOMHALIUIO TeKYUECTH U CKOPOCTH
KPOBH, JKECTKOCTH/3IaCTUYHOCTH COCYIOB. [emopeosoruue-
CKasl CHCTeMa He MMeeT (PU3HOJIOrnYecKy cOanaHCHPOBaHHOM,
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HPOTHBOCTOSIIIIEH CHUCTEMBI, YTO OOYCJIOBIMBAeT ee 0COo0yIo
posb B GOPMUPOBAHUHU M TeUueHUU 3aboneBanus. Koppekius
PCOIOTHYECKHUX MAapaMeTPOB HOCUT MPOPUITAKTHUCCKUI Xa-
paxtep. C OgHOHW CTOPOHBI, pPEOJOrHYecKasi CUCTeMa - ITO
KOHCOJIMIAIUST THATHOCTUKH M OIICHKH MEXaHHU3MOB 3aboJie-
BaHHs, a C ;[pyrofz'l, LCJIb JICYHEHUA U KX HOpMaJIM3alus BECbMa
3Ha4YuMa C TepaHeBTI/I‘leCKOﬁ TOYKH 3pCHUA B UHAUBUAYAJIb-
HOM TTOPSIIIKE.
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GENDER DIFFERENCES OF STRUCTURAL AND FUNCTIONAL CHANGES, AND LEFT VENTRICULAR
MYOCARDIAL REMODELING IN PATIENTS WITH AORTIC VALVE CALCIFICATION

Ivanov V., Iuzvyshyna O., Baranova O., Shchepina N., Savitska Y.

National Pirogov Memorial Medical University, Vinnytsia, Ukraine

Structure functional changes and left ventricular (LV) myo-
cardial remodeling is an adaptive heart response to the influence
of physiological and pathogenic factors. However, when certain
critical values are reached, adaptive compensatory response it-
self becomes a risk factor of adverse complications and mortal-
ity. It was described, that LV remodeling has gender peculiari-
ties. Thus, patients with arterial hypertension had more frequent
development of pathological LV remodeling models with the
prevalence of concentric hypertrophy (KH) in women and ec-
centric hypertrophy (EH) in men [2,3,10]. The aortic valve cal-
cification (AVC) is sufficiently common condition for elderly
cardiological patients. In a certain percentage of cases AVC may
be a precursor for aortic stenosis (AS) and it’s often combined
with mitral annulus calcification (MAC). AVC is commonly as-
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sociated with hypertension [5]. There were only sporadic reports
on LV remodeling patterns in patients with AVC with AS [6, §].
Aim - to assess gender differences in structure functional
changes and LV myocardial remodeling in patients with AVC
without AS depending on the type of valve lesion (isolated AVC
or combined aortic valve and mitral annulus calcification).
Material and methods. 293 patients (including 131 men)
with AVC without AS (basic groups) and 76 patients (includ-
ing 50 men) without AVC (comparison groups) who underwent
transthoracic echocardioscopy in Khmelnytsky city hospital
during 2010-2017 were included in the cross-sectional study
analysis. Exclusion criteria: stroke (less than 6 months), con-
genital heart disease and mitral valve prolapse, cardiomyopathy,
myocarditis, pericarditis, rheumatic heart disease and systemic
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Table 1. Clinical and instrumental characteristic of the patients’ groups
with /without aortic valve calcification depending on gender

Men Women
Characteristics | Without AVC | With AVC | Without AVC | With AVC p
(n=50) m=131) (n=26) (n=162)

1 2 4 1-2 34 1-3 2-4

Mean ‘("fégars’ M 65.7 (10.2) 67.0 (10.6) 69.9 (9.1) 725 (8.7) 0591 | 0.186 | 0.096 | <0.0001
Hypertension, n (%) 49 (98.0) 126 (96.2) 25 (96.2) 160 (98.8) 0328 | 0324 | 0.633 | 0.151
CAD, n (%) 41 (82.0) 101 (77.1) 17 (65.4) 101 (62.3) 0473 | 0766 | 0.106 | 0.007
DM, n (%) 4(8.0) 20 (15.3) 7(26.9) 24 (14.8) 0197 | 0123 | 0026 | 0914
BMI, kg/m? 25.6(23.2;30.0) | 26.5(24.4;29.4) | 25.3 (24.2;27.9) | 27.0(24.4;30.1) | 0253 | 0371 | 0.630 | 0.660

V AV, m/sec 1.4(1.2; 1.6) 1.4 (1.3; 1.6) 1.4 (1.3; 1.6) 1501.4;17) | 0422 | 0017 | 0730 | <0.0001

AP AV, mm Hg 7(5,9) 7(6;9) 7(6;9) 8 (7; 10) 0469 | 0.031 | 0.661 | <0.0001
AR, 1 (%) 6 (12.0) 31(23.7) 5(19.2) 43 (26.5) 0082 | 0427 | 0395 | 0.573
RVDi, cm/m? 1.3(1.2; 1.5) 1.2(1.1; 1.5) 1.3 (1.1; 1.5) 12(1.1;14) | 0391 | 0015 | 0518 | 0.075
P, mm Hg 23 (20; 45) 23 (20; 45) 41 (21; 50) 23 (20; 45) 0987 | 0.197 | 0.136 | 0.629
MR, n (%) 29 (58.0) 74 (56.5) 22 (84.6) 103 (63.6) 0854 | 0035 | 0019 | 0217
TR, n (%) 34 (68.0) 84 (64.1) 18 (69.2) 86 (53.1) 0624 | 0.124 | 0913 | 0.057
LAD, em/m? 2.1(1.9;2.3) 2.1(1.9;2.4) 22(1.9;2.5) 23(2.0;2.5) | 0.199 | 048 | 0.095 | 0.015
LV EDDi, cm/m? 2.6 (2.4;2.9) 2.7 (2.4;2.9) 2.8 (2.6 3.0) 274,29 | 0505 | 0063 | 0067 | 0.802
LV ESDi, cm/m? 1.8 (1.6; 2.0) 1.7 (1.5;2.1) 1.9 (1.7;2.1) 17(15:1.9) | 0481 | 0018 | 0497 | 0061
LVMMi, g/m? 1021'27 6(2?'8; 1 8&280)0' L 1071'10(2?‘7; ! 11'2 4(2?'1 ’ 0.004 | 0615 | 0443 | 0.164
LV EF, % 56.5 (52.0; 62.0) | 60.0 (51.0; 68.0) | 62.0(56.0;65.0) | 65.0(58.0;71.0) | 0.135 | 0.055 | 0.046 | 0.001
LV MWFS, % 14.8 (13.4; 16.4) | 14.8 (12.9;16.1) | 15.1 (13.7; 16.4) | 149 (13.4;16.0) | 0457 | 0498 | 0818 | 0.537

notes: AVC — aortic valve calcification, BMI — body mass index, CAD — coronary artery disease, DM — diabetes mellitus,
V AV — peak aortic valve flow velocity, AP AV — transaortic pressure gradient, P, — systolic pressure in pulmonary artery,
LAD:i — left atrium diameter index, RVDi — right ventricle diameter index, LV — left ventricle,
EDDi — end-diastolic diameter index, ESDi — end-systolic diameter index, LVMM;i — left ventricle myocardium mass index,
EF — evaluation fraction, MWFES — midwall fractional shortening, AR — aortic valve regurgitation,
MR — mitral valve regurgitation, TR — tricuspid valve regurgitation

diseases of connective tissue, the history of infectious endocar-
ditis, the cases of secondary causes of hypertension, oncological
diseases, mental disorders, alcohol abuse and refusal to partici-
pate in the research. Every patient signed an informed consent
form prior to participation in the study.

286 (97.6%) patients from basic groups and 74 (97.4%) pa-
tients from comparison groups were hypertensive, 202 (68.9%)
patients from basic groups and 58 (76.3%) patients from com-
parison groups had coronary artery disease (CAD) (patients with
the history of myocardial infarction (MI) or with acute MI were
not included in the study taking into consideration the MI influ-
ence on LV remodeling), 44 (15,0%) patients from basic groups
and 11 (14,5%) patients from comparison groups had diabetes
mellitus (DM).

AVC and/or MAC presence was determined using the trans-
thoracic echocardioscopy (ULTIMA PA, Ukraine) in M-, B- and
Doppler modes. Aortic, mitral and tricuspid regurgitation (AR,
MR and TR) was assessed. Systolic pressure in pulmonary ar-
tery (Ppa) was calculated based on the peak tricuspid regurgi-
tant velocity. Left atrial diameter (LAD), basal diameter of right
ventricle (RVD), left ventricle and-systolic and end-diastolic
diameters (LV ESD and LV EDD) and interventricular septal
and posterior wall thicknesses were estimated followed by the
calculation of parameters adjusted to body surface and rela-
tive wall thickness (RWT). Left ventricular mass (LVM) was
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estimated using ASE formula followed by the calculation of
the LVM index. LV remodeling types were identified accord-
ing to A. Ganau’s principles using RWT and LVM index (nor-
mal LVM index (less than 115 g/m? in men and less than 95 g/
m? in women) was interpreted as normal geometry (NG) (in the
presence of RWT <0,42) or concentric remodeling (CR) (in the
cases of RWT>0,42); and in the cases of higher LVM index ei-
ther concentric (if RWT was more than 0.42) or eccentric (in the
presence of RWT <0,42) hypertrophy (CH or EH) was identi-
fied. LV ejection fraction (EF) and midwall fractional shortening
(MWES) were also assessed [1].

The statistical analysis of collected data was performed us-
ing Excel v.7.0 (Microsoft) and STATISTICA v.12.0 (Softserve)
programs. Numerical values were reported as mean (SD) or
median (lower and upper quartiles) for data with non normal
distribution and as the proportion of the sample size. ¥* test and
Mann-Whitney U-test were used for comparison between the
groups. Differences were considered to be reliable at p<0.05.

Results and their discussion. The patients’ clinical character-
istics and echocardiographic parameters are presented in Table
1. Mean age in groups with AVC was similar to that in compari-
son groups; women were older than men in both AVC and the
comparison groups. There were no significant differences be-
tween the groups in hypertension and BMI. CAD prevalence did
not differ significantly depending on AVC presence; women had
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lower CAD prevalence compared to men, and it was significant
in the basic (AVC) groups. In comparison groups men had lower
DM prevalence than women; there were no significant gender
differences in DM prevalence in the AVC groups. Similar data
on the prevalence of comorbidity were received by Z. Chaker et
al. [7] when examining patients with AS caused by AVC before
the valve surgery.

Women with AVC had significantly higher aortic valve flow
velocity and transaortic pressure gradient compared to both the
female group without AVC and the group of men with AVC. S.R.
Aggarwal et al. [4] and later L. Simard et al. [11] examined pa-
tients with AS before aortic valve replacement (multispiral com-
puted tomography (MSCT) and echocardiography) revealed a
greater degree of aortic valve (AV) calcification in men com-
pared with women with the similar aortic valve flow velocity
and explained the results of more pronounced fibrosis develop-
ment in women. In our study, we did not evaluate the degree of
AV calcification quantitatively, but in our opinion the received
data about the higher aortic valve flow velocity in women with
AVC without AS compared with men also could be caused by a
greater predisposition to the development of fibrosis in women
and need for following assessment using MSCT.

Women of the comparison group had higher Ppa, significantly
higher RVD, and higher TR and MR prevalence compared with
AVC female group. It could be due to the higher DM preva-
lence in this group, and the more severe course of CAD accord-
ingly. Men of AVC group had higher RVD index (on the boundary
of statistical significance) and significantly higher TR prevalence
compared with women of AVC group with comparable Ppa values.

Patients in the basic groups, both men and women, tended to
higher AR prevalence compared to groups without AVC.

Although LV EF was significantly higher in AVC groups, in
men and women, MWES, as a more sensitive indicator of sys-
tolic dysfunction in patients with concentric hypertrophy, on the
contrary, tended to lower values in groups with AVC. In women

males without AVC (group 1) 44,0 20,0

males with AYC (group 2)

females withoutt AVC (group 3)

females with AVC (group 4)  3,7]

OnNG OCR BCH @EF

notes: significance of the difference between LV remodeling
patterns percentage, p

LAD index was higher in the basic group compared with women
without AVC, which may suggest LV myocardium diastolic dys-
function. LV EF was significantly higher in female groups com-
pared with male groups, MWFS also tended to higher values in
women (i.e. the systolic function was better). At the same time
women had a higher LAD index, which may suggest the deterio-
ration of LV myocardium diastolic function in women compared
with men.

Patients of the basic groups had higher LVMMi (in male
groups significantly) compared to groups without AVC.

LV remodeling patterns distribution is presented in Fig. 1. Pa-
tients with AVC, both men and women, had significantly lower NG
prevalence compared with groups without AVC and significantly
higher CH prevalence. Women (in basic and comparison groups)
had significantly higher CH prevalence and lower EH prevalence
compared with men (in the basic groups significantly).

42 men and 71 women from the basic groups had the com-
bined calcification of aortic valve and mitral annulus calcifica-
tion (MAC). The results of the analysis of the clinical and echo-
cardiographic parameters depending on presence of concomitant
MAC is presented in Table 2.

Patients with combined AVC and MAC (both men and wom-
en) were older compared to groups with isolated AVC (on the
boundary of statistical significance). Women were significantly
older than men in both groups. In both groups women tended
to higher hypertension prevalence. Men had CAD more often
compared with women (in groups with isolated AVC significant-
ly). Females were tended to higher CAD prevalence in group
with combined valve lesion. We described association of coro-
nary atherosclerosis severity and a combined AVC and MAC
presence in females in previous work [9]. DM prevalence was
higher in groups with a combined AVC and MAC (significantly
in women). In male groups BMI was significantly higher in a
group with a combined valve lesion compared to the group with
isolated AVC.

00%  100% 200% 300% 400% S00%  600% T00% 800% 900%  1000%

males with isolated AVC (group 1) | 157 | 326

ONG OCR @CH @EH

notes: significance of the difference between LV remodeling
patterns percentages, p.

1-2 3-4 1-3 2-4
NG >0.0001 0.0002 0.073 0.001
CR 0.258 0.507 0.353 0.017
CH 0.008 0.103 0.0009 >0.0001
EH 0.787 0.746 0.636 0.051

Fig. 1. Left ventricle remodeling patterns in the patients’
groups with /without aortic valve calcification depending on
gender
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I-II I-1v [-11T II-1v
NG 0.562 0.598 0.011 0.052
CR 0.108 0.943 0.012 0.773
CH 0.953 0.671 0.000 0.001
EH 0.029 0.723 0.651 0.006

Fig. 2. Left ventricle remodeling patterns in the patients’
groups with the aortic valve calcification depending on the type
of valves lesion (concomitant mitral annulus calcification) and
gender
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Table 2. Clinical and instrumental characteristic of the patients’ groups with aortic valve calcification depending
on concomitant mitral annulus calcification and gender

Men Women
Combined Combined
Characteristics Isol(ant iggz;VC AVC and lsol(ant:g II;VC AVC and P
MAC (n=42) MAC (n=71)
1 2 4 12 | 34 | 13 | 24
Mean age,
years, 65.9 (11.1) 69.3 (9.2) 713 (9.2) 740(7.8) | 0.061 | 0.082 |0.0002| 0.007
M (x SD)
Hyprelr:fnf“’“’ 84 (94.4) 40 (95.2) 90 (98.9) 70(98.6) | 0.839 | 0.859 | 0.091 | 0.284
CAD, n (%) 69 (71.5) 32(76.2) 55 (60.4) 46(64.8) | 0.865 | 0.571 | 0.013 | 0.205
DM, n (%) 11 (12.4) 9(21.4) 6 (6.6) 18(25.4) | 0.178 | 0.0009 | 0.186 | 0.636
BML kgim® | 259 (242;20.1) | 277226 1 og00415003) | ZOCHE | 0039 | 0373 | 0506 | 0556
30.4) 30.4)
VAV,misee | 14(13;15 | 14(13%17) | 1501417 | 1501417 | 0364 | 0.117 | 0.008 | 0.026
AP Agé mm 7(6:8) 7(6; 10) 8 (7; 10) 8(7;10) | 0390 | 0.158 | 0.008 | 0.025
AR, n (%) 18 (20.2) 13 (31.0) 22(24.2) 21(29.6) | 0.178 | 0439 | 0.524 | 0.878
RVDi,em/m? | 12(L1;14) | 13(12;1.5) | 12(L1;14) | 12(L1;14) | 0036 | 0915 | 0594 | 0.010
P,,. mm Hg 23 (20; 43) 35 (20; 50) 23 (20; 45) 30(20;46) | 0.334 | 0527 | 0.592 | 0.847
MR, n (%) 52 (58.4) 32(76.2) 46 (50.5) 40(563) | 0.048 | 0464 | 0.289 | 0.034
TR, n (%) 44 (49.4) 30 (71.4) 53 (58.2) 50(704) | 0.018 | 0.109 | 0.236 | 0.849
LADi, cm/m? | 2.0(1.9;23) | 23(22;2.5) | 22(20;24) | 23(2.1;2.5) | <0.0001 | 0.229 | 0.008 | 0.842
L\C’n]f/]il?l’ 2.6(24;2.8) | 28(2.63.1) | 272429 | 2.6(24;2.9) | 0.022 | 0768 | 0.322 | 0.045
L\C’IEISIBI’ L7(1519) | 19(1.7:23) | 1.7(1420) | 1.8(151.9) | 0.009 | 0977 | 0.697 | 0.004
. 116.5(93.6; | 1243(110.5; | 1142(98.8; | 113.3(99.3;
2
LVMMi, g/m 137) 518 132.1) 38.0) 0.010 | 0.773 | 0.878 | 0.013
LVEE % | 63.0(55.0;70.0) 54'35(‘(‘)?0; 65.0 (57.0; 71.0) 66';)1(8())'0; 0.022 | 0.778 | 0.096 | <0.0001
LV MWES, % | 15.1 (13.1516.2) 14';‘5(18?‘2; 14.8 (13.3; 16.2) 14’19 5(5 1 0221 | 0870 | 0957 | 0.180

Groups with combined AVC and MAC tended to higher AR
prevalence. Aortic valve flow velocity and transaortic pressure
gradient were significantly higher in female groups compared
with men. MR prevalence was higher in groups with combined
AVC and MAC (in men significantly).

Groups with combined valves lesion tended to higher Ppa
and also significantly higher RVD and TR prevalence (in male
group) compared with isolated AVC. These characteristics were
significantly higher in men compared with women in groups
with combined AVC and MAC.

Men had lower LV EF and MWFS compared with women.
There were no significant differences of EF in women depending
on the type of valves lesion, whereas a male group with com-
bined AVC and MAC had significantly lower EF compared to
men with isolated AVC. Groups with combined AVC and MAC
(both men and women) had higher LAD index (in men signifi-
cantly) compared to patients with isolated AVC. Women with
isolated AVC had higher LAD index compared to isolated AVC
male group too.

Men with combined AVC and MAC had significantly higher
LVMM index compared to both men with isolated AVC and
women with combined AVC and MAC.
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LV remodeling pattern distribution depending on the type of
valve lesion (isolated AVC or AVC/MAC) is presented in Fig. 2.
Women had significantly lower NG prevalence and significantly
higher CH prevalence compared with men. CH was the domi-
nant remodeling pattern in both female groups. There were no
significant differences in the distribution of LV remodeling pat-
terns in women depending on the type of valve lesion. Men with
combined AVC and MAC had significantly higher EH percent-
age comparing to both men with isolated AVC and women with
combined AVC and MAC.

Conclusion. The presence of the heart valves calcification
was associated with the structural and functional changes of the
myocardium and influenced on LV remodeling patters distribu-
tion. Compared with women, men had NG more often. Among
the pathological model male had higher EH percentage com-
pared with women, especially in groups with combined AVC
and MAC. Among the patients with combined valve lesion men
also had lower LV EF and MWFS, higher RVD index and higher
TR prevalence compared with women. Women with AVC had
significantly higher aortic valve flow velocity and transaortic
pressure gradient compared both to the female group without
AVC and with the group of men with AVC. Dominating LV
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remodeling patterns in women were concentric, mainly CH.
Women also had a higher LAD index that may be interpreted as
the marker of LV diastolic dysfunction in the presence of CH.
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SUMMARY

GENDER DIFFERENCES OF STRUCTURAL AND
FUNCTIONAL CHANGES, AND LEFT VENTRICULAR
MYOCARDIAL REMODELING IN PATIENTS WITH
AORTIC VALVE CALCIFICATION

Ivanov V., Iuzvyshyna O., Baranova O., Shchepina N.,
Savitska Y.

National Pirogov Memorial Medical University, Vinnytsia,
Ukraine

Little is known about the gender differences of left ventricular
(LV) remodeling in patients with aortic valve calcification (AVC).

© GMN

The aim was to assess gender differences of structure func-
tional changes and LV myocardial remodeling in patients with
AVC depending on the type of valve lesion.

293 patients (131 men) with revealed AVC by transthoracic
echocardioscopy without aortic stenosis and 76 patients (50
men) without AVC were examined.

Men had normal geometry of LV more often than women
(15.7% vs. 4.4 % in isolated AVC and 11.9% vs. 2.8 % in com-
bined lesion of aortic valve (AV) and mitral valves ring (MVR),
p<0.052), and eccentric hypertrophy was registered more often
in man with combined AV and MVR lesion (38.1% vs. 15.5 %
in women with combined AV and MVR lesion and vs. 20.2 %
in men with isolated AVC, p<0.029). LV systolic function was
worse in men with combined valves lesion (ejection fraction
was 54.0 (48.0; 65.0) vs. 66.0 (60.0; 71.0) % in women with
combined valves lesion and vs. 63.0 (55.0; 70.0) % in men with
isolated AVC, p<0.022). Men with combined valves lesion also
had a larger right ventricle (RV) size (RV index was 1.3 (1.2;
1.5) vs. 1.2 (1.1; 1.4) cm/m? in women with combined valves
lesion and vs. 1.2 (1.1; 1.4) cm/m?in men with isolated AVC,
p<0.036) and had tricuspid regurgitation more often (76.2% vs.
56.3 % in women with combined valves lesion and vs. 58.4 %
in men with isolated AVC, p<0.029). Women had higher peak
aortic jet velocity (1.5 (1.4; 1.7) vs. 1.4 (1.2; 1.6) m/s in man,
p<0.0001). Dominating models of LV remodeling in women
were concentric, mainly concentric hypertrophy (61.5% vs. 31.5
% in men in groups with isolated AVC and 64.8% vs. 31.0 %
in combined valves lesion groups, p<0.001). Also women had
a higher left auricle index than men (2.3 (2.0; 2.5) vs. 2.1 (1.9;
2.4) cm/m?, p<0.015).

There were revealed differences in distribution of LV remod-
eling types depending on the gender and the type of valve lesion.

Keywords: aortic valve calcification, mitral annulus calcifi-
cation, gender differences, left ventricular remodeling.

PE3IOME

I'EHJAEPHBIE OCOBEHHOCTH CTPYKTYPHO-
®YHKIMOHAJBHBIX U3BMEHEHU U PEMOJIEJIN-
POBAHUSI MUOKAPIA Y TAHUEHTOB C KAJIbIIU-
PUKAIIMENA AOPTAJIBHOT'O KJIATTAHA

HBanos B.II., FO3BummuHa E.B., Bapanosa O.J1.,
lenuna H.B., CaBuukas 10.B.

Hayuonanwnoiii meouyuncruil ynueepcumem um. H.U. Ilupozo-
6a, Bunnuya, Yxkpauna

JlaHHBIE O TeH/IEPHBIX 0COOCHHOCTSAX PEeMOIEINPOBAHHUS JIe-
Boro xenynouka (JDK) nmpu kanerudukanum aopTaabHOTO Kila-
nana (KAK) B immteparype Mano4ncIICHHBL.

Llens wccrmenoBaHUST - ONEHKA TE€HJIEPHBIX OCOOEHHOCTEH
CTPYKTYypHO-(YHKIIMOHATBGHBIX HM3MEHEHUH M Xapakrepa pe-
MOJICITIPOBAHUST MHOKap/Ja JIEBOTO JKENy[OYKa Y ITal[HeHTOB
¢ KanpIU(UKAIEH aopTaJbHOTO KJalaHa B 3aBUCHMOCTH OT
TUIIA €r0 IOPAXKEHUSL.

O6cnenoBano 293 manuenta (131 MykunHa) ¢ BBISBICHHOM
IIpU HPOBEJCHUM TPAHCTOpakKalbHOU sxokapauockormuu KAK
0e3 aopTanbHOro CcreHo3a u 76 manmeHTtoB (50 MyxuwH) Oe3
KAK.

My>KYHHBI IMEITH OOJIBIIYIO B CPABHEHUH C JKCHIMHAMH Ya-
CTOTy perucrpaunuu HopmaiusHoi reomerpun JOK - 15,7% npo-
THB 4,4% TpU N30JIMPOBAHHOM NOPAXKEHHU a0PTAIBLHOTO KIla-
nana (AK) u 11,9% npotus 2,8% npu coueTaHHOM TTOpasKeHIH
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AK u xonbua MutpansHoro kinanasa (KMK) (p<0.052), a cpenu
HaTOJIOrNYECKUX MOJIeNei 6oJiee 4acTo perucTpupoBaiach dKC-
neHtpudeckas runeptpodus JIDK, 0coOCHHO MpH coYeTaHHOM
nopaxenun AK u KMK (38,1% npotus 15,5% y sxeH1uH ¢ co-
yeraHHbIM nopaxkeHneM AK nu KMK u npotus 20,2% y My>XKuuH
¢ u3onupoBaHHeIM nopaxenueM AK, p<0,029). IIpu nannunu
COYETAHHOI'O IIOPAXXCHHUS KJIAIIaHOB MY>KYMHBI HMEJIU Oosee
HM3KHe Iokasaresiu cucronnueckoi ¢ynkuuu JDK (dpakius
BbIOpoca 54,0 (48,0; 65.0)% nporus 66,0 (60.0; 71.0)% y xeH-
muH ¢ coyeranHbM nopaxeHneM AK n KMK u nporus 63,0
(55.0; 70.0)% y MyX4MH ¢ M30JIMPOBaHHBIM nopakeHHeM AK,
p<0.022), Gomblive pa3Mepbl MPABOTO JKEIyJouka (MHACKC
npasoro xeinymouka 1.3 (1.2; 1.5) nporus 1.2 (1.1; 1.4) ecm/M?y
JKEHIIMH ¢ coueTaHHbIM nopaxenueM AK u KMK u nporus 1.2
(1.1; 1.4) cM/M? y My»K4HH C H30JMPOBaHHBIM MopaxeHneM AK,
p<0.036) 1 GoJBLIYIO YACTOTY PErUCTPALIMU TPUKYCIIHAATBHOI
peryprutauuu (76,2% npotus 56,3% y >KEHIIMH C cOYETaH-
HeIM nopaskeHneM AK n KMK u npotus 58,4% y mMyx4un
¢ uzonupoBaHHBIM nopaxkenuem AK, p<0,029). Xenmuns
¢ KAK umenu Oousbline MOKa3aTeld CKOPOCTH KPOBOTOKA
B AK (1.5 (1.4; 1.7) mporus 1.4 (1.2; 1.6) M/c y MyX4uH,
p<0.0001). VYV >KECHIUMH JIOMHUHUPOBAIM KOHIIEHTPUYECCKHE
mozenu pemoaenupoBanus JDK He3aBucHMMO OT THIa 1O-
paXXeHMs KJIallaHOB, B IEPBYIO O4yepe]b, KOHLEHTPUYECKas
runieprpodus (61,5% npotus 31,5% y Myk4uH B rpynmnax c
n30JupoBaHHbIM nopaxenuem AK, 64,8% nporus 31,0% npu
COYETAHHOM IOpakeHUH KinanaHoB, p<0.001). VY sxeHmuH n0-
CTOBEPHO OOJIBIINM B CPAaBHEHHH C MY)KUYMHAMHU ObUT MHACKC
nesoro npeacepans (2.3 (2.0; 2.5) nporus 2.1 (1.9; 2.4) cm/
M2, p<0.015).

B pesynbrare uccnenoBaHus BBISIBICHBI OCOOCHHOCTH pac-
npenenenus Tunos pemozaenuposanusd JOK y nanuenros ¢ KAK
B 3aBUCHUMOCTH OT II0JIa U HAJIUYUA COHyTCTBy}OLLleﬁ KaJIbIH-
¢dukannn KMK.
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PECULIARITIES OF MIR-146A AND MIR-155 EXPRESSION IN PATIENTS
WITH ALLERGOPATHY IN COMBINATION WITH CHRONIC EPSTEIN-BARR VIRUS INFECTION
IN LATENT AND ACTIVE PHASES

1Zubchenko S., 2Maruniak S., >*Yuriev S., 2Sharikadze O.

!Danylo Halytsky Lviv National Medical University, Lviv, Ukraine
2 Shupyk National Medical Academy of Posrgraduate Education, Kyiv;
SFunctional an familly clinic “FxMed”; *O.0. Bogomolets National Medical University Kyiv, Ukraine

Epstein-Barr virus (EBV) is referred to human gamma her-
pes viruses, associated with different pathological conditions,
including malignant tumors. In the body, the virus is in lytic
(active) and latent phases [4]. Latent condition of the virus is
due to several proteins of LMP1-6 latency. Latent membranous
protein-1 (LMP1) is functional homologue of the family of TNF
receptors, which activates nuclear factor kappaB (NF-kappaB)
[6]. It has been confirmed that via NF-kappaB activation, EBV
initiates impairment microRNA expression in the cells, which
participate in regulation of immune system function, thus, this
herpes virus avoids immune surveillance [20].

Importantly, among the various miRs playing a possible role
in the control of the immune response, miR-146 (miR-146a and
miR-146b) and miR-155 emerged as key regulators of the im-
mune system; a deregulated expression of these miRNAs is also
involved in development of some cancers [15,17]. MiR-146 and
miR-155 are conserved in their sequence in the evolution of ver-
tebrate species, but do not show sequence similarity. These miRs
arise from different genetic loci and are generated via different
routes of RNA processing: miR-146a from a pre-mRNA; miR-
146b from an mRNA intron; miR-155 from an axon of a long
non-coding RNA. Both miR-146a and miR-155 are particularly
responsive to many inflammatory stimuli, as those induced by
some cytokines (TNFa, IL-1pB, type I and type II interferons
(IFNs) or RANKL) or to Toll-like receptor (TLR) ligand in
various cell types, and particularly in monocytes/macrophages
[7,10]. Both of these miRs target and repress several TLR4 ef-
fectors, such as TNFa, PU.1, SHIP1, SOCS1 (miR-155), TNFR-
associated factor 6 (TRAF6), IRAK1, IRAK2, IRF3 and IRF5
(miR-146a).

Finally, the expression of both of these miRNAs has been associ-
ated with various pathological conditions, characterized by chronic
autoimmune inflammation, they can also play a role in the forma-
tion of anti-infectious protection and allergic processes [1].

Thus, the study of microRNA expression under conditions of
EBYV persistence in the human body is urgent due to pathogenic
influence on the formation of different pathological conditions,
including allergopathy.

The aim of our research was to assess the levels of miR-146a
and miR-155 expression in patients with allergopathy in combi-
nation with active and latent phases of EBV infection.

Materials and methods. In general, 228 patients were mon-
itored, who visited a doctor in 2017-2018 years and were di-
agnosed bronchial asthma (BA) and / or allergic rhinitis (AR),
sensitization to pollen allergens. Among them, 46 individuals
with allergopathy and chronic EBV infection in active and latent
phases, aged 18-59 years, were included in investigated group —
63% of females (29 individuals), 37% of males (17 individuals).

Patients underwent clinical, general laboratory, instrumental,
specific allergological, molecular and genetic investigations, cy-
tological analysis of a smear from nasal mucosa. Skin prick tests
(SPT) were performed with allergen extracts (Diater, Spain).
Assessment of functional condition of the lungs was performed
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based on spirography (Vitalograf ALPHA Ne AL011734, Ger-
many). Clinical diagnosis of AR and / or BA was made by the
criteria ARIA (2016), GINA (2016-2017).

To determine total and specific IgE (sIgE) to allergens and
specific antibodies to EBV (EBNA-IgG, EBV-VCA-IgG), ELI-
SA method was applied, using test system “Euroimmun” (Ger-
many) following manufacturer’s instructions. Detection of DNA
EBYV in the blood, saliva and mucosa of the posterior pharyngeal
wall was performed by the method of polymerase chain reaction
(PCR) on diagnostic preparations “AmpliSens” (RF) using “Ro-
tor Gene 6000 (Corbett Research, Australia).

Determination of miR-146a and miR-155 expression in
serum samples was performed as follows: total RNA was
isolated using mirVana™PARIS™ (Ambion, USA); miR-
NAs were detected by the method of reverse transcription
and PCR in real time. Reverse transcription was performed
using a set High Capacity cDNA Reverse Transcription Kit
(Applied Biosystems, USA), specific primers for each miR-
NAs and 10 ng of total RNA. Quantitative PCR in real time
was performed using TagMan MicroRNA Assays (Applied
Biosystems, USA): U6 snRNA (as endogenous control).
Temperature range: initial denaturation 95°C - 10 minutes;
45 cycles at 95°C - 15 seconds and 60°C - 60 seconds. The
level of miRNA was calculated by the formula (2ACt*100),
normalized to U6 snRNA and presented in conditional units
(CU). Amplification was performed on 7500 Fast Real-time
PCR (Applied Biosystems, USA). The obtained findings were
analyzed by means of software 7500 Fast Real-time PCR and
presented as a chart (Fig. 1).

Amplification Plot
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Fig.1. A chart of increase in fluorescence intensity due to PCR
in real time

The results of investigation were analyzed using statistic set
IBM SPSS Statistics v.21. A set Microsoft Excel was used for
primary analysis and drawing of charts. Reliability of difference
between samples was assessed by Student t-criterion, the differ-
ences were considered reliable at p<0.05. All qualitative indices
are presented as x+SD, where x — is mean arithmetic, SD — mean
square deviation.
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The research was conducted according to the 7" amendment
to the principles of Declaration of Helsinki involving human
rights (2013) and respective laws of Ukraine.

Control group included 20 healthy individuals of correspond-
ing gender and age.

Based on conducted clinical, general laboratory, instrumental,
specific allergological, molecular and genetic investigations, 46
patients were selected for research. They were divided into two
groups: first group — 27 individuals with allergopathy in combi-
nation with chronic EBV infection (PCR “+” saliva and/or mu-
cosa) and second group — 19 individuals with allergopathy and
latent phase of EBV infection, detected based on the presence of
specific EBNA-IgG" and EBV-VCA-IgG" antibodies and nega-
tive data of PCR. It should be mentioned that chosen groups in-
cluded patients only with mono EBV infection in latent or active
phases of chronic persistence of the virus, besides, no patients
with EBV replication in the blood were found.

Anamnestic clinical and laboratory analysis of the data
showed that in the group of patients with active phase of
chronic persistence of EBV, symptoms of atopic dermatitis
at exacerbation stage, pollinosis with polysensitization were
most common. However, pollinosis with airway obstruction
syndrome in anamnesis, presence of eosinophilia in the blood
and nasal cytogram were more often observed in patients
with latent phase of chronic persistence of EBV. High level
of total IgE (®100.0 IU/ml) was detected in 18 (66.7%) in-
dividuals of the first group (mean value — 271+9.20 1U/ml)
and 12 (63.2%) individuals of the second group (mean value
—202+5.40 TU/ml).

A comparative analysis of the levels of miR-146a and miR-
155 expression in both groups of patients and control group was
conducted, the results of which are presented in Table 1.

As it is seen from table 1, in patients of both groups with al-
lergopathy in combination with chronic EBV infection both in
active and in latent phases, reliably higher levels of expression
of anti-inflammatory miR-146a by 19.3% (p=0.015) and by
9.1% (p=0.034) were observed compared with control group.
Although the level of miR-146a in a group of patients with ac-
tive phase of EBV infection was by 1.1 times higher than in
the second group of individuals, but no reliable difference was
observed (p>0.05) (Fig. 2).
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Fig. 2. Levels of miR-146a expression in investigated groups
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Concerning the level of miR-155 expression, in patients with al-
lergopathy and active phase of EBV infection, expression of this
microRNA was reliably higher by 25.1% (p=0.006) compared with
control group. At the same time, no reliable differences were re-
vealed between miR-155 levels in patients of the second and con-
trol groups. Similar to the case of miR-146a, the level of miR-155
expression was by 1.8 times higher in patients with active phase of
EBYV infection, than in the second group (p>0.05), (Fig. 3).
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Fig. 3. Levels of miR-155 expression in investigated groups

Thus, we detected activation of expression of both investi-
gated miRs in patients with allergopathy and chronic EBV in-
fection; however, if the level of miR-146 was higher in active
and latent phases of EBV persistence compared with control,
reliable increase in miR-155 expression was observed only in
patients with active phase of EBV persistence compared with
control group of individuals.

Considering comparison between investigated groups of pa-
tients with allergopathy in combination with EBV infection,
though the levels of miR-146 and miR-155 were higher in active
phase of EBV infection compared with latent phase, but there
was no reliable difference.

Epstein-Barr virus, having entered the body, induces expres-
sion of different cell miRNAs, in particular miR-155, miR-21 or
miR-146a [12]. In EBV-transformed cell lines, the virus turns
off expression of its lytic gene and expresses only limited set
of “latent genes”. For example, most cells, infected with EBV,
are in latent regimen of III type and express six nuclear anti-
gens (EBNA1-6), three membrane-associated proteins (LMP1,
LMP2A, LMP2B) and non-coding EBER-1 and EBER-2 RNA.
LMP1 is the basic transforming protein of the virus, which acts
as constitutively activated receptor of the family of TNF-recep-
tors and activates expression of genes in different ways [2].

In the research of N. Motsch and co-authors, it was proved
that encoded EBV oncoprotein LMP1 stimulates expression
of miR-146a via NFkB-dependent route [11]. The authors as-
sumed that induction of miR-146a plays a role in maintenance of
chronic persistence of EBV in the human body by modulation of
congenital immune responses to virus-infected cells of the host.
It was revealed in the paper that stimulation of miR-155 expres-
sion in EBV infection could be the result of activity of other than
LMP1 viral gene products.

Table. The levels of miR-146a and miR-155 expression in patients of investigated groups

microRNA 1 group 2 group Control
miR-146a 35.7£4.2! 32.943.9% 29.94+4.2
miR-155 47.944.73 40.7+1.1 38.3£3.0

T— p=0.015 — compared between I*' group and control,; > — p=0.034 — compared between 2"? group and control;
3 — p=0.006 — compared between I*' group and control
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Cytotoxic cells of acquired immunity CD8+ lymphocytes are
known to play a key role in viral infection. Expression of miR-
146a significantly increases in CD8+ lymphocytes after viral in-
fections, as it is observed in patients with chronic hepatitis B: in
these patients, the levels of miR-146a in CD8+ cells correlated
with the parameters of necrotic inflammation [18]. Statl is an
important target of miR-146a in these cells, and its targeting de-
creases production of antiviral cytokines and promotes viral in-
fection. Blockage of in vitro miR-146a in CD8+ T-lymphocytes
considerably increased virus-specific activity of T-cells. These
observations support the role of miR-146a as a negative regula-
tor of IFN route in T-cells.

However, investigations performed on miR-155-deficient
mice showed that optimal expression of miR-155 is necessary
for effector CD8+ T-cell responses to viral infection and cancer
[5]. On the other hand, excessive expression of miR-155 inten-
sified antiviral, as well as anti-tumor CD8 + T-cell response in
vivo [3].

Having analyzed data of scientific literature, we attempted to
explain the results of our investigation. In particular, production
of anti-inflammatory miR146 increases in EBV infection in la-
tent phase due to viral expression of LMP1, which allows herpes
virus of this type avoiding immune surveillance. Although in la-
tent phase of EBV we observed elevation of miR-155 levels, but
reliable changes compared with control group were absent. On
the one hand, it could indicate activation of inborn anti-infectious
cell mechanisms (due to miR-155 stimulation of pro-inflamma-
tory cytokines), and on the other hand, prevailing expression
of pro-inflammatory miR146a to avoid immune surveillance.
Thus, in our opinion, immune tolerance of EBV in latent phase
forms due to increase in miR146a expression in response to vi-
ral LMP1. Whereas, in active phase of EBV infection, in the
presence of copies of viral DNA in biological media, significant
activation of inflammatory humoral immune response occurs, in
which increased expression of miR146a is not able to provide
tolerance to virus. It is observed in the results of investigation: a
reliable increase in pro-inflammatory miR146a in combination
with a reliable increase in pro-inflammatory miR155.

Concerning allergy and miR-155, scientists received spec-
ulative data in their investigations. In particular, in early
works, conducted by Malmhill et al., it was reported that in
miR-155-deficient mice, the level of eosinophils and secre-
tion of mucus in the lungs, experimentally stimulated with
allergen, was reduced. Th2 cells and cytokines with anti-in-
flammatory activity (IL-4, IL-5 i IL-13) were also reduced,
which indicated disturbance of Th2 activation [9]. This result
was interesting, since it contradicted prior investigation of
Rodriguez et al. [13], where it was stated that the absence
of miR-155 expression promoted polarization and activation
of Th2. Malmhill et al. explained this discrepancy by differ-
ent cell lines, which were used in investigations [9]. Group
Rodriguez et al. isolated CD4+ T-cells in miR-155-deficient
mice, which were polarized in Th2 cells in vitro, whereas
Malmhéll et al. collected Th2 samples from allergen-infected
mice with impairment of antigen presentation in dendrite
cells (DC), which could affect ascending responses of Th2
lymphocytes. This discrepancy was later partially confirmed
by group Okoye et al., who concluded that miR-155 and
miR-146a play the opposite roles in regulation of immunity,
initiated by Th2 cells (allergic and helminthic immunity) [16].
Finally, scientists stated that the absence of miR-155 stimulates
differentiation of Th2 cells via IL-4, but inhibits DC-induced dif-
ferentiation of Th2 concerning allergy. Accuracy of conclusions
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is confirmed, because in experimental BA, miR-155-deficient
mice showed distinct weakening of bronchial hyperresponsive-
ness, which is one of the dominating signs of asthma [19]. Both
mucus production and inflammatory cells, in particular, eosino-
phils, induced by asthma, were considerably decreased in the
lungs of miR-155-deficient mice compared with wild mice [9].

Recently, a new mechanism has been suggested, in which
miR-155 acts as a key positive regulator in allergen-induced in-
flammation of the airways via inborn lymphoid cells of type 2
(ILC2s, previously known as natural helpers) and IL-33 [14].
ILC2s is the type of cytokines, produced by the cells in mucosa
of the airways. Activation of ILC2s promotes allergic inflam-
mation of the lungs [19]. MiR-155-deficient mice demonstrated
decrease in IL-33-mediated allergic inflammation and increase
in ILC2s [14]. Along with asthma, effect of miR-155 on allergy
was also detected in atopic dermatitis. Compared with healthy
individuals, miR-155 was hyperexpressed in patients with skin
lesions in atopic dermatitis. In addition, hyperexpression of mir-
155 was detected in several lines of immune cells, including T-
cells, DC, fibroblasts and mast cells [8].

According to the results of our investigation, increase in miR-
155 levels in patients of the first group was associated with fre-
quent manifestations of atopic dermatitis, pollinosis and sensi-
tization. Besides, the highest levels of miR-155 were detected
in patients with severe form of atopic dermatitis at exacerbation
stage and hyper IgE-syndrome.

Higher levels of miR-155 were also detected in patients of the
second group, though without a reliable difference from control
group, besides, patients of the second group were character-
ized by the presence of pollen allergy with airway obstruction
syndrome in anamnesis, eosinophilia in the blood and nasal cy-
togram. In our opinion, imbalance between miR-155 and miR-
146a, which EBV “created” to provide latency phases, promoted
chronicity of allergic inflammatory process. Our conclusion
confirmed data of Okoye and colleagues about antagonistic role
of miR-155 and miR-146a in regulation of immune response,
directed by Th2 [16].

Analyzing the results of our research, we can conclude that
chronic EBV-infection in patients with allergopathy has differ-
ent influence on miR-155 and miR-146a levels depending on
the phase of viral persistence. In latent phase, EBV uses own
mechanisms of latency to avoid immune response, which is
characterized by increased synthesis of miR-155 and miR-146a
compared with control group; however, the opposite vector of
changes of these miRs with antagonistic properties is observed
compared with active phase. In active phase of EBV infection,
this direction of changes only intensified, especially in case with
miR-155 and was associated with severe manifestations of aller-
gopathy. Increase in miR-155 expression initiated insufficiently
effective antiviral response both of cell-mediated and humoral
immunity, intensified cell-mediated inflammation, acting to-
gether with miR-146a.
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SUMMARY

PECULIARITIES OF MIR-146A AND MIR-155 EXPRES-
SION IN PATIENTS WITH ALLERGOPATHY IN COM-
BINATION WITH CHRONIC EPSTEIN-BARR VIRUS
INFECTION IN LATENT AND ACTIVE PHASES

1Zubchenko S., Maruniak S., **Yuriev S., 2Sharikadze O.

'Danylo Halytsky Lviv National Medical University, Lviv, *Shu-
pyvk National Medical Academy of Posrgraduate Education,
Kyiv; SFunctional an familly clinic “FxMed”, *O.0. Bogomolets
National Medical University Kyiv, Ukraine

Epstein-Barr virus (EBV) is referred to the viruses with life-
long persistence in the human body in active and latent phases.
EBV initiates impairment of expression of cell microRNA,
which participates in the regulation of immune system function
and can be related to different pathological conditions, including
allergopathy.

Aim - to assess the levels of miR-146a and miR-155 expres-
sion in patients with allergopathy in combination with active and
latent phases of EBV infection.

Clinical, general laboratory, cytological, instrumental, spe-
cific allergological, molecular-genetic investigations were per-
formed. Based on these investigations, patients were divided
into two groups: 1% group (27 individuals) with allergopathy and
active phase of chronic EBV-infection, 2™ group (19 individu-
als) with allergopathy and latent phase of EBV infection. Con-
trol group included 20 healthy individuals.

Higher (p>0.05) levels of miR-146a expression were detected
in patients of both groups compared with control group. Expres-
sion of miR-155 was higher (p>0.05) only in patients of the 1
group compared with control. No significant difference was no-
ticed between investigated groups.

In latent phase, EBV uses own mechanisms of latency to
avoid immune surveillance, which are manifested by increase in
miR-155 and miR-146a expression. In active phase, this vector
of changes intensified and was associated with acute manifesta-
tions of allergopathy.

Keywords: chronic Epstein-Barr virus infection, miR-155,
miR-146a, allergopathy.
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OCOBEHHOCTHU SKCHPECCHU MIR-146A U MIR-
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WM areHTHOH (azax. EBV uHunmupyer HapyiieHue skcmpec-
cun Ki1etouHslx MUKpoPHK, koTopble y4acTByIOT B peryssiuuu
(GYHKUIUI IMMYHHOH CHCTEMBI M CBSI3aHBI C PA3JIMYHBIMH [ATO-
JIOTHYECKUMHU COCTOSIHUSAMH, B T.4. C aJJIEPronaToIorueil.

Lenp uccnenoBaHus SABISACTCA OLIEHKA YPOBHS IKCIIPECCUH
miR-146a 1 miR-155 y maumeHToB ¢ amiepronaronoruei Ha
(oHe akTuBHOM 1 aTeHTHOH (a3 EBV-undexum.

[IpoBeneHbl KIMHUYECKUE, OOIIME JIAOOPATOPHBIC, IIHUTOJIO-
IMYeCKHe, HHCTPYMEHTAJbHbIC, CIICHHANIbHbIC aJlIeProjoru-
YyecKHe, MOJIEKYIIpHO-TeHeTHuYeckue uccienoanus. Ha oc-
HOBAaHHUH IOJYYCHHBIX JAHHBIX, MALHMEHThI pa3/eieHbl Ha B
rpynnsl: [ rpynna (n=27) c¢ amiepromnaroyiiorueii ¥ akTUBHOM
¢azoit xponnueckoit EBV-uudekiuu, Il rpynmna (n=19) ¢ an-

nepronarojorueid u snareHtHoil ¢aszoit EBV-undexuun. Kon-
TPOJIBHYIO TPYIITy cocTaBuiIn 20 30pOBBIX JIHIL.

VY naumenToB obenx rpyri BeisiBiieHO yBenuuenue (p<0,05)
ypoBHEH 3Kcrpeccud miR-146a B cpaBHEHHH C KOHTPOJIBHOU
rpynmnoii. Jkcrpeccuss miR-155 6puta Boimte (p<0,05) Tonbko y
IALMEHTOB | Ipynibl B CpaBHEHUM C KOHTpOJIeM. Mexy uc-
CJIelyeMbIMU IPYyNIIaMU JOCTOBEPHOI pa3HULIbI HE BBISBIICHO.

B narentHo#t ¢asze EBV wucnonb3yer coOCTBeHHBIE MeXa-
HU3MBI JIATCHIIMM AJIs n30exaHus HMMYHHOTO Haa30pa, Ko-
TOPBIN IMPOSIBISIETCSl B YBENWYCHNUHU dKcrpeccun miR-155 u
miR-146a. B aktuBHOU (a3e 3TOT BEKTOp U3MEHEHUH YCHIIHU-
BACTCS U aCCOLUUPYETCS C OCTPHIMM NPOSBICHUSAMHU ajliep-
rONATOJIOTUHU.
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PREDICTIVE VALUE OF SERUM IL-17A AND IP-10 FOR EVALUATION
OF LIVER FIBROSIS PROGRESSION IN PATIENTS WITH HBV/HIV CO-INFECTION

"Moroz L., Soni S., 'Dudnyk V., 'Zaichko N.

National Pirogov Memorial Medical University, Vinnytsya, Ukraine; *Lewanika General Hospital, Zambia

HBYV infection continues to be one of the main problems
of contemporary hepatology, especially in sub-Saharan Africa
where its prevalence 10.3% of the population [1]. HBV-infection
continues to be the main etiological factor in the development of
liver cirrhosis and HCC in the countries of this region. Fibrosis
formation is a major process in a chronic hepatitis, especially in
the chronic hepatitis B [2,13].

© GMN

It was proven the influence of numerous viral and host fac-
tors, presence of concomitant pathology in the formation and
terms of progression fibrotic changes in the liver tissue dur-
ing HBV infection. In countries of sub-Saharan Africa, the
most common cause of co-infection in patients with HBV is
HIV. In recent years research studies have been indicated that
in patients with HBV/HIV co-infection the progression of fi-
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brotic changes in the liver occurs in five times faster than in
case of mono-infection [14].

The process of fibrogenesis regulation in HBV-induced liver
fibrosis has been insufficiently explored [12]. Despite the fact
that many reports about the mechanisms of fibrosis point to the
link between pro-inflammatory mediators such as IL-17 and liv-
er damage, fibrosis, in one work, the inverse correlation between
IL-17 and ARII in HIV positive patients was discovered.

A comprehensive understanding of the inflammatory events,
and particularly the details of IL-17 signaling in vivo, could be
beneficial in designing new therapeutic or preventive approaches
to treat fibrosis [10]. In 2016 data of Macek Jilkova Z. et al. clear-
ly showed that the frequency of intrahepatic IL-17* lymphocytes
(including T, NKT and NK cells) was independent on stage of
liver fibrosis, and they observed no statistical differences in
number of IL-17" macrophages during progression of fibrosis.
On the other hand, the number of IL-17" neutrophils in fibrotic
septa and portal areas strongly correlated with the stages of
fibrosis, contributing significantly to total IL-17 production in
liver tissue [8]. However, the results of El Sebarii H. M. et al. in
2018 showed that both serum IL-17 level and mRNA expression
of IL-17 increased in patients with hepatocellular carcinoma
compared with the cirrhosis and control groups [6]. Fabre T.
et al. observed elevated levels of IL-17A in intrahepatic lym-
phocytes from patients with hepatitis and defined a role for the
type 3 cytokines IL-17A in driving transforming growth factor-f
(TGF-B)-dependent fibrosis [7]. Genetic variations in IL-17
gene may be associated with the development HBV infection.
There were results revealed a statistically significant association
between IL-174 rs4711998 G allele and increased risk of HBV-
cirrhosis risk. Subjects carrying the /L-174 rs4711998 AG geno-
type were 1.75 times more likely to develop HBV-cirrhosis [15].

The scientific works about the influence of chemokine IP-10
on the processes of fibrogenesis, especially during the HBV in-
fection, are absent at all. IP-10 attracts monocytes, lymphocytes
and NK cells to liver tissues through interaction with its receptor
CXCR3 expressed on target cells, so that many hepatocytes are
destroyed and release quantities of ALT into the blood, which
can not only achieve an effective antiviral response but also lead
to tissue damage, thus contributing to progressive liver injury
[11,16]. Zhao K. et al. [19] found that the baseline serum IP-
10 level was positively correlated with clinical markers, such
as ALT, AST, HBV DNA, and HBsAg levels. Moreover, serum
IP-10 levels were positively correlated with the decrease in
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HBsAg levels during the year-long course of antiviral therapy.
However, no relationship was observed between serum IP-10
levels and ALT levels, AST levels, HBV DNA load or the de-
crease in HBeAg levels after antiviral therapy. Thus, IP-10 may
be an important clinical marker in predicting the outcomes after
specific treatment.

Aim - to improve the diagnostics of liver fibrosis in patients
with HBV/HIV co-infection by determining the levels of IL-17
and IP-10 in the serum

Material and methods. We observed 53 patients with
HBV-HIV co-infection, among them were 21 (34%) women
and 32 (66%) men. The average age of them was (36,59+3,61)
years. The comparison group included 41 patients with
HBV monoinfection (25 men and 16 women, middle age -
32,71+2,87). All patients were inhabitants of the province
(Western province) in Zambia, and were under outpatient ob-
servation and on inpatient treatment (Lewanika General Hos-
pital). The diagnosis of HBV infection was confirmed by the
detection of HBsAg and HIV infection by CMIA Architect
Plus test system (Abbot, Singapore).

Control group consisted of healthy donors, residents of Western
Zambia province. The group was represented by gender and age.

All patients of both groups underwent a puncture liver biopsy
with HandCut 18G (MDL, Italy) needles and with further mor-
phological examination of the obtained biopsies with the defini-
tion of the stage of fibrosis by METAVIR in the laboratory of the
department of pathological anatomy of National Pirogov Memo-
rial Medical University, Vinnytsya, Ukraine. The patients were
divided into two groups by the degree of fibrosis: F1-2 (HBV-
HIV - 26 and HBV - 18) and F3-4 (HBV-HIV - 27 and HBV
- 23 individuals). The groups were representative by the sex,
age, and duration of the disease. The levels of IP-10 (Interferon-
gamma inducible Protein 10 kDa) and interleukin 17A (IL-17A)
in serum were determined by ELISA using Human IP-10 ELISA
Kit and Human IL-17A ELISA Kit (Diaclone, France) in accor-
dance with the manufacturer’s instructions in the Department of
biochemistry in National Pirogov Memorial Medical University.

Statistical processing of the results was carried out by SPSS
12.0 for Windows [4,9].

Results and their discussions. According to our data, the
serum level of IP-10 in the group of patients with HBV/HIV
co-infection was in 8.35 times higher than in healthy people,
and in 1.49 times higher than in the comparator group with HBV
mono-infection.

IL-17, PG/ML
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Fig. 1. IP-10 (a) and IL-17 (b) content in HBV, HIV/HBV- patients and control group responders (p<0,05)
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A similar pattern was observed with regard to changes in the
content of IL-17A in serum. This indicator in patients with co-
infection was 6.43 times higher compared to healthy people
in Zambia and 1.55 times higher than in patients with chronic
hepatitis B disease (Fig. 1).

Our analysis of the content of IL-17 A in the blood serum
of patients in the main group (coagulation of HBV at different
stages of liver fibrosis) found that in the group of patients with
co-infection in the presence of morphological signs of initial and
moderate fibrosis (F1-F 2), the content of this indicator was 5,08
times higher than in healthy subjects. In patients with severe fi-
brosis and cirrhosis of the liver (F3-4), this difference was 7.77
times. We found an increase in the content of IL-17A in serum
in 1,53 times with F3-F4 compared with F1- F2 respectively to
the severity of fibrotic changes in the liver (Fig. 2).

In the group of patients with mono-infection with HBV, high
levels of IL-17 A in serum were also observed in fibrotic changes
from 3.94 times corresponding to F1-F2 fibrosis, to 7.14 times
in patients with severe fibrosis and cirrhosis of the liver (F3-
F4) compared to healthy people. The level of this indicator in
the group of patients with F3-F4 stage increased by 1.35 times
compared with the group of patients with signs of fibrosis of the
liver, corresponding to F1-F2 stage.

According to our data, IL-17A level correlates with an in-
crease in the degree of fibrosis (p<0.05; r=0.52).

We have established a significantly higher level of IL-17A in
the blood serum of patients with HBV / HIV co-infection regard-
less of the degree of liver fibrosis. Thus, in the group of patients
with co-infection and fibrotic changes in F1-F2, the content of
blood serum IL-17A was 1.4 times higher than in the group of
patients with monoinfection and similar changes in the liver tis-
sue. In the presence of F3-F4 fibrosis, the content of IL-17A in
blood serum in patients with HBV / HIV co-infection was 1.63
times higher compared to mono-infection (Fig. 2).

P=0,01 (_Aﬁ
P=0,01

= Control group
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F34
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Fig. 2. Content of 11174 in patients with HBV and HBV / HIV
with varying degrees of fibrosis

It has been shown that the content of IP-10 in serum also
varied in groups of patients with varying degrees of fibro-
sis, regardless of whether they have mono- or co-infection.
Thus, in patients with co-infection, in the presence of fi-
brotic changes in the liver tissue corresponding to F1-F2, the
content of IP-10 in serum was 6.00 times higher than that
of healthy subjects. In the group of patients with degree of
fibrosis F3-F4 the content of IP-10 in serum exceeded this
indicator in healthy people in 10,69 times. It was also found
that the content of IP-10 in serum in patients with co-infec-
tion in fibrotic changes of F3-F4 was 1.78 times higher than
in F1-F2 (Fig.3).
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The increase in the content of serum IP-10 in patients with
HBV mono-infection was insignificantly slower, which was
3.94 and 7.14 times higher in the presence of fibrotic changes
in liver tissue of F1-F2 and F3-F4, respectively. The difference
between the contents of IP-10 in serum in the presence of F3-F4
and F1-F2 fibrosis rates was 1.35 times.

We have found that the content of IP-10 in serum in patients
with HBV / HIV co-infection was also higher than in patients
with mono-infection regardless of the stage of liver fibrosis. In
the presence of fibrosis F1-F2, the difference was 1.52 times,
fibrosis F3-F4 - 1.50 times (Fig. 3).
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Fig. 3. The content of IP-10 in patients with HBV and HBV /
HIV with varying degrees of fibrosis

A strong correlation was found between the content of IP-10
in serum and the degree of liver fibrosis (p <0.05; r = 0.60).

The obtained data indicates the essential role (influence) of
immunoregulatory cytokine IL-17A and chemokine IP-10 in
the mechanisms of fibrosis formation in HBV mono-infection
and HBV / HIV co-infection. The risk of F3-F4 liver fibrosis
was increased with an increase in the content of IL-17A above
19.0 (OR=2.373; 95% CI 1.201-46.89) and the content of IP-10
above 400.0 in (OR=4.089; 95% CI 1.851 - 9.031). Most studies
indicate that increased production of Th17, Th9, and Th2 cy-
tokines in blood cells is associated with the severity (depth) of
fibrotic changes in the liver tissue, regardless of the etiological
factor, but a more significant increase in these parameters was
observed in viral liver injuries [18]. For patients with B + C
cirrhosis-class the growth of immunoregulatory cytokines I1L-4,
IL-15, IL-17 and some chemokines is ordinary. However, part
of the experimental studies has shown that the content of IL-17
increases liver fibrosis in mice; but the co-expression of I1L-17
and IL-22, on contrast, reduces fibrotic manifestations. Fibrosis
[17]. The role and dynamics of the content of chemokine IP-10
in blood serum of patients with different stages of liver fibrosis
with HBV mono-infection have not been studied. It is only es-
tablished that liver fibrosis, measured by high APRI or FIB-4,
was associated with an increase in the number of inflammatory
mediators, including sSICAM, sVCAM and IP-10 in women with
chronic hepatitis C (HCV RNA +) [5].

HIV infection is known to accelerate the progression of
HBV-induced liver fibrosis [14]. However, in a number of stud-
ies, it has been shown that the HBV-monoinfected group had
the highest proportion of patients with enhanced liver fibrosis
(>13 kPa) measured with Fibroscan (18%) compared to the
co-infected group and the higher content of IL-17, TGF- o and
MMP-9 correlated with a lower degree of fibrosis in HIV-infect-
ed groups [3]. In our study, the chances of developing fibrosis 4
in the presence of concomitant HIV and elevating IL-17A levels
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above 24.0 (OR=3.052; 95% CI 1.280 - 7.275) and in the pres-
ence of concomitant HIV and elevation of IP-10 above 600.0
(OR=5.283; 95% CI 2,085-13,386) were significantly higher.

The results of our studies are statistically substantiated by the
role of IL-17A and IP-10 as markers of fibrotic changes in the
liver affecting the progression of the disease to a greater extent
in patients co-infected with HBV/HIV.

Conclusions.

The IP-10 and IL-17A levels in blood serum were observed
increased at 8.35 and 6.43 times accordingly in patients with
co-infection HBV/HIV.

The strong correlation was found between the content of IP-
10 (p <0,05; r = 0,60), IL-17A (p<0,05; r = 0,52) and degree of
fibrosis of the liver in patients with HBV/HIV co-infection

There is an increasing of IP-10 in blood serum in patients with
co-infection HBV/HIV in 6,00 - 10,69 times, and the increasing
of IL-17A in blood serum in 5.08-7.77 accordingly to the he
liver fibrosis degree progression.

There is a risk of developing F3-F4 liver fibrosis in patients
with HBV/HIV co-infection due to increasing of IL-17A level
>19.0 (OR = 2,373; 95% CI 1.201 - 4.689) and IP-10 level >
400.0 in (OR =4.089; 95 % CI 1.851 - 9.031).

REFERENCES

1. Mopos JI.B., Coni C.H. Tommpenicts HIV, HBV, HCV
iH(EKIi cepen 3M0POBUX JAOHOPIB 3aXiAHOT MPOoBiHIii 3amOii.
Ienaromnorist 2018; 4(42): 38-44.

2. Mocrogoit F0.M., Tomamkesuu I'I., lemuyk I'B., Koncran-
tuHoBu4 T.B., Pacnyrina JI.B., Jlosraus A.O., Bizsuantok O.0.
Cyuachi kinacudikarii Ta cTaHzapTy JTiKyBaHHsI 3aXBOPIOBaHb
BHYTpilHiX opraniB. HeBinakmaaui cranu B Teparmii 2016: 688.
3. Cho H.J.,Kim S.S.,Nam J.S., Oh M.J., Kang D.R., Kim J.K.,
Lim S.G. Higher serum interleukin-17A levels as a potential
biomarker for predicting early disease progression in patients
with hepatitis B virus-associated advanced hepatocellular carci-
noma treated with sorafenib. Cytokine 2017; 95: 118-125.

4. Chowdhury S., Tiwari R.C., Ghosh S. Approaches for test-
ing noninferiority in two-arm trials for risk ratio and odds ratio.
Journal of biopharmaceutical statistics 2019; 1-21.

5. El Raziky M., Elsharkawy A., Said S. E., Abdelatty S., El
Akel W., Tantawy O., Mabrouk M. IP-10 Serum Level in Chron-
ic Hepatitis C Virus Patients: Relation to Fibrosis and Response
to Combined Interferon/Ribavirin Therapy. Journal of Interferon
& Cytokine Research 2015; 35(8): 649-653.

6. El Sebaii H.M., El-Hamid A.K.A., Elnour E.S.A., El-Azab
G.I., El-Helbawy N.G., El-Naidany S.S. mRNA expression of
interleukin-17 in viral hepatitis B and hepatocellular carcinoma
patients. Menoufia Medical Journal 2018; 31(3): 753-61.

7. Fabre T., Molina M.F., Soucy G., Goulet J.P., Willems B.,
Villeneuve J.P., Shoukry N.H. Type 3 cytokines IL-17A and IL-
22 drive TGF-pf—dependent liver fibrosis. Science Immunology
2018; 3(28): 7754.

8. Macek Jilkova Z., Afzal S., Marche H., Decaens T., Sturm
N., Jouvin-Marche E., Marche P.N. Progression of fibrosis in
patients with chronic viral hepatitis is associated with IL-17+
neutrophils. Liver International. 2016; 36(8): 1116-1124.

9. Pallant J., Manual S.S. A Step by Step Guide to Data Analysis
using IBM SPSS, 6th. 2016.

10. Ramani K., Biswas P.S. Interleukin-17: Friend or foe in or-
gan fibrosis. Cytokine. 2019.

11. Saudy N., Shahin D., Zakaria S., Salam A.A., Houssen M.E.
Serum Interferon—gamma inducible protein—10: a possible play-

76

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

er in progression of Hepatitis B Virus related chronic liver dis-
cases. International Journal 2015; 3(7): 602-611.

12. Seki E., Schwabe R.F. Hepatic inflammation and fibrosis:
functional links and key pathways. Hepatology 2015; 61(3):
1066-1079.

13. Shahera U., Munshi S., Jahan M., Nessa A., Alam S., Ta-
bassum S. IP-10, p53, and Foxp3 Expression in Hepatocytes of
Chronic Hepatitis B Patients with Cirrhosis and Hepatocellu-
lar Carcinoma. Euroasian Journal of Hepato-Gastroenterology
2016; 6(2): 149.

14. Wandeler G., Mulenga L., Vinikoor M.J., Kovari H., Bat-
tegay M., Calmy A., Sinkala E. Liver fibrosis in treatment-naive
HIV-infected and HIV/HBV co-infected patients: Zambia and
Switzerland compared. International Journal of Infectious Dis-
eases 2016; 51: 97-102.

15. Wang J., Liu Y., Xie L., Li S., Qin X. Association of IL-17A
and IL-17F gene polymorphisms with chronic hepatitis B and
hepatitis B virus-related liver cirrhosis in a Chinese population:
a case-control study. Clinics And Research In Hepatology And
Gastroenterology 2016; 40(3): 288-296.

16. Willemse S.B., Jansen L.D., de Niet, A., Sinnige M.J.,
Takkenberg R.B., Verheij J., Reesink H.W. Intrahepatic IP-10
mRNA and plasma IP-10 levels as response marker for HBeAg-
positive chronic hepatitis B patients treated with peginterferon
and adefovir. Antiviral research 2016; 131:148-155.

17. Xi C., Jia Z., Xiaoli W., Na Z., He W., Hao J. New Aspect
of Liver IL-17+ y3 T Cells. Molecular Immunology 2019; 107:
41-43.

18. Yu X., Zheng Y., Deng Y., Li J., Guo R., Su M., Su Z. Serum
interleukin (I1)-9 and 11-10, but not T-helper 9 (Th9) cells, are
associated with survival of patients with acute-on-chronic hepa-
titis b liver failure. Medicine 2016; 95(16).

19. Zhao K., Yang T., Sun M., Zhang W., An Y., Chen G., Song
W. IP-10 Expression in Patients with Chronic HBV Infection
and Its Ability to Predict the Decrease in HBsAg Levels after
Treatment with Entecavir. Molecules and Cells 2017; 40(6):
418.

SUMMARY

PREDICTIVE VALUE OF SERUM IL-17A AND IP-10
FOR EVALUATION OF LIVER FIBROSIS PROGRES-
SION IN PATIENTS WITH HBV/HIV CO-INFECTION

"Moroz L., 2Soni S., 'Dudnyk V., 'Zaichko N.

!National Pirogov Memorial Medical University, Vinnytsya,
Ukraine, *Lewanika General Hospital, Zambia

The problem of HBV and HCV infections in addition to the
HIV-infection in sub-Saharan African countries remains impor-
tant due to the high prevalence and mortality after fast progress-
ing fibrogenesis and development of hepatocellular carcinoma.
Despite of the large number of investigations on diagnostics and
prediction of the disease course, the exact role of the proinflam-
matory influence of IP-10 and IL-17A on the fibrogenesis during
HIV/HBV-co-infection is still unknown. The aim of the study
was to investigate IP-10 and IL-17A concentration in blood se-
rum among HIV/HBV patients to consider their potential role
in improvement of diagnostics of liver fibrosis progression. 53
HIV/HBYV patients of Lewanika General Hospital (West Zam-
bia) and 21 healthy blood donors were checked for serological
markers, liver biopsy and IP-10, IL-17A in blood serum. The
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obtained results were analyzed by statistical package SPSS
12.0. Mean IP-10 was 753,6 pg/ml among HIV/HBV co-infected
patients with F3-4 and it was reliably higher than in F1-2 patients
and healthy responders (p=0,005). This group had also higher level
of IL-17A (37,54 pg/ml) than comparison groups (p=0,032). We
found out strong correlation between increasing IP-10 (r=0,6), IL-
17A (r=0,52) and fibrotic severity (p<0,05). High IP-10, IL-17A
amount increases the risk of F3-4 formation in HIV/HBYV patients.

Keywords: HIV/HBV-co-infection, interleukins, IP-10, IL-
17A, liver fibrosis, West Zambia province.

PE3IOME

OLEHKA COIAEPKAHUS IL-17A U IP-10 B CBIBOPOT-
KE KPOBH BOJIbHBIX C KOUH®EKIIUEN HBV/HIV B
KAYECTBE IIPEJUKTOPOB ®OPMUPOBAHUSA DPU-
BPO3A

Mopos3 JI.B., 2Conn C.Y., Tyauuk B.M., '3aunuxo H.B.

!Bunnuykuil HAYUOHANbHLIT MEOUYUHCKULL YHUBEDCUMEM UM.
H.U. I[Tupozosa, Ykpauna, *I'ocnumane Jlesanuxa, 3ambus

Llenb ucciienoBaHus - yCOBEPIICHCTBOBATD AUATHOCTUKY (DH-
Opo3a neyenu y 6onbHbIX ¢ KonHdekuueidn HIV/HBV ¢ nomo-
uibto onpenesienus: cogepkanus [P-10 u IL-17A B chiBOpoTKe
KPOBH.

ITox wmaGmiomenuem Haxoxmwnoch 53 manuenra Lewanika
General Hospital (3amagnas 3am6us) ¢ HIV/HBV-
KkonHpekuei u 21 310pOBBIX JOHOPOB KPOBH (KOHTPOJIbHAS
rpynna). Jluarsos ycraHaBinBaid, OCHOBBIBAasCh Ha pe3yb-
Tarax MO3UTHBHBIX MapKepOB MHQEKIMH, OHONCHH MEYCHH.
IIpoBoaunu MMMYHHO-(GEPMEHTHBIH aHAIU3 C HIACHTU(U-
kanuei IP-10 u IL-17A B ceiBopoTke KpoBH. [losnyueHHbIe
pe3yibTaThl OLEHUBAJIH C TOMOIIBIO MAKeTa CTATUCTHYECKUX
nporpamm SPSS v12.0.

VY 6onbubix HIV/HBV ¢ F3-4 conepsxanue IP-10 cocraBmiio
753,6 nr/mi, 4To JOCTOBEPHO BbIlIE, YeM y OoibHBIX ¢ F1-2
U PECHOHIEHTOB KOHTposbpHOH rpymmsl (p=0,005). Hapsny c
3TUM, Y HUX OTMeuaJloch Oosiee BbICOKoe conepxkanue 1L-17A
(37,54 nr/mn) (p=0,032). YcraHoBieHa CHIbHAsS KOPPEJISIIHU-

OHHasl CBA3b Mexay Bo3pocranuem [P-10 (r=0,6) u IL-17A
(r=0,52) u BeIpaxkeHHOCTHIO (hrOpo3a neueHu (p<0,05).

Taxum o0pa3om, cieayeT 3aKIIO4YUTh, YTO MOBBIIIEHHOE CO-
nepxanue [P-10 u IL-17A yBennuuBaer mIaHCHI Ha pa3BUTHE
F3-4 y 6onpubix HIV/HBV.
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sbogrobo IL-17A-0l 0o IP-10-01 0©gbBogogsioom Lolb-
ol BB To.  dowgdgmo gogagoo dgxnslgdgaos
bAsBobGogg®o  3Gma@sdon SPSS v12.0. 35309639330
HBV/HIV-3m06g9d3o0o0n  ©s F3-4-000 IP-10-0l d9di3-
geomded Ygoeaobs 753,6 3p/de, o Lod{dygbmo dg@os,
30009 35309639030 F1-2-00 ©s Logmb@®manm waw-
3ol @gl3megbdgddo (p=0,005). om, sliggyg, 5@ 9b0d6gdm-
oo IL-17A-1 3gBo  gdigge0mds (37,54 3p/dam), dgoom-
900L xa99590msb dods@mgdom (p=0,032). wswygbogros
do@omo  gmMgasizogo  gogdodo IL-17A-L (r=0,52) o
IP-10-0L  (r=0,6) do@gdobs  ©s @godemols  Qod®mbol
aodmbo@dgagdsls dm@ol (p<0,05). IL-17A-0l ©s IP-10-01
dmdsBgogemo  9d3Eggemds  bAwols F3-4-0b aobgomo-
@950l ba@olbl 353096@g0do HBV/HIV-3m06¢9]300m.

MODERN ETIOLOGICAL STRUCTURE OF ACUTE GASTROENTEROCOLITIS
IN THE SOUTHERN UKRAINE

"Kozishkurt O., 'Babienko V., !Golubyatnikov M., 2Amvrosieva T., 'Maksymenko Yu., 'Savchuk A.

!Odessa National Medical University, Department of General and Clinical Epidemiology and Biosafety, Ukraine;
’The Republican Research and Practical Center for Epidemiology and Microbiology, Minsk, Republic of Belarus

The relevance of acute diarrhoeal infections (ADI) does not
raise doubts, in view of heavy complications and outcomes
at the children of early age [1,4,6,9]. Due to ADI, daily in the
world about 4 thousand children, in developing countries, die
under 2 years old; in economically developed countries a high
incidence rate of this pathology is also registered [8,12,13]. Di-
arrhoeal disease is the second leading cause of death in children
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under 5 years old — each year diarrhoea kills around 525,000
children under 5. According to data of WHO, up to 20-70% of
all cases of diarrhea on the Earth it is caused by rotaviruses [8].

High level of modern laboratory diagnostics allows to detect
up to 50% of possible virus causative agents of ADI, at the same
time a significant part of etiological factors remain undetected
[2,3,10,11]. According to modern data, the most common caus-
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ative agents of viral gastroenteritis (GEC) include rota-, noro-,
adeno-, entero-, astro-, boca-, and coronaviruses [2,9,15]. The
study of the epidemic process of ADI, conducted in Baku, es-
tablished the leading role of enterovirus infection (EVI) in the
0-2 age group [14]. Being no vaccine-preventable and charac-
terized by the outbreak nature of the epidemic process with the
development of severe clinical forms, EVI is a serious public
health problem in almost all countries of the world, including
post-Soviet states [6,13-15]. In many countries, outbreaks of ADI,
associated with the use of meals that have not undergone heat treat-
ment, as well as contact with water, which was used for recreational
purposes, are diagnosed [5,7]. On the territory of Primorsky Krai,
outbreaks of norovirus infection in organized groups of children
and adolescents were described; in most cases, the source of in-
fection were employees of the nutrition departments of children’s
preschool and other educational institutions, and the transfer factors
were cooked meals that were not subjected to heat treatment [15].

Material and methods. The main materials were annual and
monthly reports on infectious and parasitic incidence among the
general and child population (f-1, f-2) for 2015-2017, provided
by State Institution “Odesa Oblast Laboratory Center of State
Ministry of Health of Ukraine” (SI “Odesa OLC SMHU”) — 6
reports and 4,390 statistical cards (f-066 /o) of patients who
were hospitalized with the diagnosis of ADI in Communal In-
stitution “Odesa Municipal Clinical Infectious Hospital” (CI
“Odesa MCIH”) in 2015-2017 and left the hospital.

We conducted research of 228 fecal samples from adult pa-
tients who was hospitalized at CI «Odessa MCIH» with the di-
agnosis of ADI in June-August, 2016. The age of patients was
from 19 to 88 years old. To determine the antigens of rota-, noro-
, adeno-, astroviruses in fecal samples, chromatographic rapid
tests of «kcPHARMACO Ltd» (Italy) were used. The results of
the genotyping of the detected rotaviruses were carried out the
virological laboratory of SI “Odesa OLC SMHU”.

Results and their discussion. The etiological structure of
ADI during 2015-2017 was analyzed. Comparative analysis of
the age structure of sick persons was carried out. Tables 1 and 2
show the data on the number of registered cases of diseases and
hospitalized patients at CI “Odesa MCIH” (which performs at
the same time the function of the regional hospital, undertaking
the main hospital loading).
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During 2015-2017 in the Odessa region, there were 9 cases of
typhoid fever, including 5 cases among adults, 4 among children
(44,44%). In 2,015.2 cases of typhoid fever were registered, 1 of
which was among children; in 2016 — 3 cases among adults; in
2017 —4 cases, 3 of which were among children under 17 years old.
Given the severity of the disease, the frequency of complications
and the possible threat to the patient’s life, all patients with typhoid
fever were hospitalized and treated in an infectious hospital.

1,879 persons, including 1,062 adults (56,52%), 817 children
(43,48%), were ill salmonellosis. Of these, 1,423 people were
hospitalized (75,73% of the number of registered cases), includ-
ing 770 adults (54,11%), 653 children (45,89%). During the
study period, 71 children under 1 year old were diagnosed with
salmonellosis (10.87% of the under 17 age group). On aver-
age, 354.0 cases of the disease were registered annually among
adults, 256,67 of which were hospitalized (72,51%). Among
children 272,33 cases were registered and 217,67 cases were
hospitalized (79,93%). Thus, salmonellosis among adults was
registered more often than among children, but with an statisti-
cal unreliable difference (t=1,96; p=0,19), with a high rate of
hospitalization (72,51 and 79,93% of cases, respectively).

Over the study period, only 290 people of different ages got
ill with dysentery, of which 135 were hospitalized (46,55%).
Among children under 17 years old, 191 cases of dysentery
were registered (65,86%), including 9 —under 1 year old; among
adults, 99 cases (34,14%). Total of 86 children (45,03%) and 49
adults (49,50%) were hospitalized. On average, 33,0 cases of
dysentery were registered annually among adults, 16.33 of which
were hospitalized (49,49%); among children, 63,67 cases of dys-
entery were registered annually and 28,67 cases, respectively, were
hospitalized (45,03%). Thus, dysentery was registered statistically
valid more often among children (t=4,82; p<0,05), with a low rate
of hospitalization among the compared groups.

During the study period, 10,890 people, including 8,473 chil-
dren (77,80%) and 2,417 adults (22,20%), were registered GEC
(including foodborne toxicoinfections and intoxication) with a
detected bacterial causative agent. 4,275 people of different ages
were hospitalized in total (39,26% of all registered cases) — 979
adults (8,99%) and 3,296 children (30,27%), including 1,035
children under 1-year-old (31,40% of all hospitalized children
under 17 years old). Every year, 3,630,0 cases of the disease

Table 1. The proportion of hospitalized adults with ADI of arious etiologies

Disease 2015 2016 2017 M (2015-2017)

1 2 (%) 1 2 (%) 1 2 (%) 1 2 (%)

Typhoid fever 1 . 01): 0 3 p 0%70) 1 p 01), 0 L7 | 11(3270)
Salmonellosis 233 (517?38) 552 (7‘2217) 277 216 (77,98) 354,0 (27526,’5617)
Dysentery 31 (9,368) 4 (522,326) 2 (952,383) 33,0 (zltgftg)
GEC of established etiology 834 ( 431‘:'3 ) 757 (226(,)628) 826 ( 542656) 805,67 ?j(?:;g)
Rotavirus infection 4 (5(?,0) 10 (93’0) 3 (10%’0) 5,67 (842’,6376)
ceccamst by 3y | 258 g | 27 | g g |
The sum of cases of ADI 4,483 (2’7(?}2) 5,068 (2’32’22) 4,891 (2’2(312) 4.814,0 ?;fgé(;

note: 1 — the number of registered cases, 2 — the number of hospitalized persons, the proportion, %
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Table 2. The proportion of hospitalized children

under 17 years old with ADI of various etiologies

Disease 2015 2016 2017 Gors.o019)
1 2(%) 1 2 (%) 1 2 (%) 1 2 (%)
. 0 3
Typhoid fever 1 1 (100,0) 0 0.0) 3 (100,0) 1,33 1,33 (100,0)
. 217,67
Salmonellosis 190 134 (70,53) 387 320 (82,69) 240 199 (82,92) 272,33 (79.93)
Dysentery 61 9 (14,75) 86 41 (47,67) 44 (813?31) 63,67 28,67 (45,03)
GEC of established 1,342 1,098,67
ctiology 3,052 | 1,056 (34,60) | 2,614 898 (34,35) | 2,807 (47.81) 2,824,33 (38,90)
Rotavirus infection 787 662 (84,12) 628 444 (70,70) 771 (8666571) 728,67 591,0 (81,11)
GEC caused by un- 8,103 7,311,67
identified pathogen 7,276 | 6,649 (91,38) | 7,504 | 7,183 (95,72) | 8,560 (94.66) 7,780,0 (93.98)
The sum of all cases 7,989 10,376 8,958,67
of ADI 11,367 | 8,511 (74,87) | 11,219 (71,21 12,425 (83.51) 11,670,33 (76,77)
note: 1 —the number of registered cases, 2 — the number of hospitalized persons, the proportion,%
Table 3. The average age structure and the proportion of the children with ADI in 2015-2017
Age groups, %
Group size on 01/01/2017 0-1 1-4 5-10 11-14 15-17 Total
117,549 137,623 110,173 62,369
27,244 (5.99) (25,84) (30,25) (24,21) (13,71) 434,938
The average number of registered cases of the disease (2015-2017), the proportion,%
. . 649,00 1,572,00 405,33 143,67 54,33 2,824,33
GEC of established etiology (22.98) (55.66) (1435) (5.09) (1.92) (100)
GEC caused by unidentified 814,67 4,055,067 1,960,67 683,00 266,00 7,780,00
pathogen (10,47) (52,13) (25,20) (8,78) (3,42) (100)
L . 94,33 518,67 102,67 13,00 728,67
Rotavirus infection (12.95) (71,18) (14,09) (1,78) 0(0) (100)
1,558,00 6,146,34 2,468,67 839,67 320,33 11,333,00
The sum of all cases of ADI (13,75) (54,23) (21,78) (7,41) (2,83) (100)

were registered on average, of which 1,425,0 cases were hospi-
talized (39.26%).

Thus, GEC with the detected bacterial causative agent were
registered mainly among children (77,80%) (t=19,06; p<0,005),
but no more than one third of them were hospitalized, mostly
they were children of younger age groups.

During the analyzed period, 2,203 people, including 17 adults
(0,77%) and 2,186 children (99,23%), got rotavirus infection
(RVI). Of the cases, 14 adults and 1,773 children (81,11%)
were hospitalized, including children under 1 year old — 267
(15.02%), 1-4 year-old — 1,100 (62,02%), 5-10-year-old — 352
(19,88%), 11-14-year-old — 44 children (2,48%), 15-17 year-old
—10 (0,58%). Among the children’s population, RVI was regis-
tered mainly in 1-4 year-old, the frequency of hospitalization in
this age group was high.

During 2015-2017, 34,179 cases of GEC with an unidenti-
fied bacterial causative agent were registered, including 23,340
among children (68,29%) and 10,839 among adults (31,71%).
30,372 people of different ages were hospitalized (88,89% of
the number of all registered cases), including 21,935 children
(93,98% of the number of all registered cases of the group) and
8437 adults (77,84%). Every year, on average, 11,393 cases of
the disease were registered, 10,124 of which were hospitalized
(88,86%). Cases of GEC with an unidentified bacterial causative
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agent were registered statistically valid more often among the
child population (t=13,12; p<0,01), with a high frequency of
hospitalization of children and adults.

49,453 cases of AGI were registered in total, including 35,011
among children (70,79%) and 14,442 among adults (29,20%).
37,132 people of different ages were hospitalized (75,09% of
the registered cases), including 26,876 children (76,76% of
the total number of registered cases of the group) and 10,266
adults (71,08%). 16,484,33 cases of this group of diseases, on
average, were recorded annually, of which 12,377,33 cases
were hospitalized (75,09%). In general, ADI were significantly
more frequently registered among the child population (t=17,16;
p<0,005), with a high frequency of hospitalization among chil-
dren and adults (Table 4).

In January 1, 2018, 454,958 children under 17 years old lived
in the territory of the Odesa region, each age group had a differ-
ent proportion. We compared the number of diseased by RVI,
GEC with detected and unidentified causative agents, depending
on the size of the group (Table 3). The proportion of children
under 1 year old was 5,99%. Every sixth or seventh case of hos-
pitalization with RV, third or fourth case — with GEC with a de-
tected causative agent, seventh-eighth case — with GEC with an
unidentified pathogen and, on average, every fifth case of hospi-
talization with AGI were children in this age group. The propor-
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Table 4. The average age structure and the proportion of the children hospitalized with the diagnosis of ADI during 2015-2017

Age groups, %
Group size on 01/01/2017 0-1 1-4 5-10 11-14 15-17 Total
117,549 137,623 110,173 62,369
27,244 (3.99) (25,84) (30,25) (24,21) (13,71) 454,958
The average number of registered cases of the disease (2015-2017), the proportion,%

. . 252,33 110,00 890,00

GEC of established etiology (28.35) 484,00 (54,38) (12.36) 25,67 (2,89) | 18,00 (2,02) (100)
GEC caused by unidentified 555,33 2,379,67 979,67 4,271,00

pathogen (13,00) (55,72) (22,94) 216,67(5,07) | 139,67 (3,27) (100)

L . 117,33 591,00

Rotavirus infection 89,00 (15,06) | 366,67 (62,04) (19.85) 18,00 (3,05) 0 (0) (100)
896,66 3,230,34 1,207,00 260,34 157,67 5752,00

The sum of all cases of ADI (15,59) (56,16) (20,98) (4,53) (2,74) (100)

Table 5. Etiological structure of detected causative agents from children hospitalized with ADI during 2015

. The numbers and proportions (%) of the detected causative agents from
Ca“at:)‘_’: agent children of different age groups
1-4 5-10 11-14 15-17 X, total
Rotavirus 84 (18,71) 461 (54,24) | 108(54,54) | 7(30,44) 0 660
Staphylococcus aureus 251 (55,90) 181(21,29) 29 (14,65) 4(17,39) (28‘,‘57) 469
Klebsiella pneumoniae 51(11,36) 87 (10,24) 26 (13,13) 4(17,39) 6 (42,86) 174
Proteus vulgaris 30 (6,68) 59 (6,94) 15 (7,58) 3(13,04) 1(7,14) 108
Enterobacter cloacae 8 (1,78) 28 (3,29) 8 (4,04) 2(8,70) 1(7,14) 47
Proteus mirabilis 10 (2,22) 11 (1,29) 0 0 0 21
Enterobacter aerogenes 5(1,11) 9 (1,06) 3(1,52) 1(4,35) 0 18
Citrobacter freudii 4(0,89) 7 (0,82) 2 (1,01) 1 (4,35) 1(7,14) 15
Pseudomonas aeruginosa 4(0,89) 5(0,59) 6 (3,03) 0 0 15
Vibrio cholerae 0 1(0,12) 1(0,51) 0 0 2
Morganella 1(0,22) 0 0 0 1(7,14) 2
Citrobacter species 1(0,22) 0 0 0 0 1
Enterococcus spp. 0 1(0,12) 0 0 0 1
Vibrio parahemoliticus 0 0 0 1(4,35) 0 1
Total 449 850 198 23 14 1,534

tion of 1-4-year-old children was 25,84%; and every second case
of hospitalization with RVI, GEC with a detected causative agent,
GEC with an unidentified pathogen and, on average, every second
case of hospitalization with AGI were children in this age group.
The proportion of 5-10-year-old children was 30,25%. Every fifth
case of hospitalization with RVI, eighth case — with GEC with a de-
tected causative agent, fourth case — with GEC with an unidentified
pathogen and, on average, every fifth-sixth case of hospitalization
with AGI were children in this age group.

The analysis of the age structure of the diseased of ADI of
children showed that 1-4-year-old children had these diseases
more often than others. This age group is a quarter of the chil-
dren’s population in the region; 62.02% of cases with RVI,
54.39% of cases with GEC with a detected causative agent,
55.79% of cases with GEC with an unidentified causative agent
were registered in 1-4-year-old children. On average, 15.04%
of cases with RVI, 28.35% of cases with GEC with a detected
causative agent, 12.90% of cases with GEC with an unidenti-
fied causative agent were registered in children under 1 year old.
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19.88% of cases with RVI, 12.36% of cases with GEC with a
detected causative agent, 22.96% of cases with GEC with an
unidentified causative agent were registered in 5-10-year-old
children. Among 11-14-year-old adolescents 2.48% of cases of
RVI, 2.88% of cases of GEC with a detected causative agent,
and 5.08% of cases GEC with an unidentified agent were reg-
istered. Among 15-17-year-old teenagers, 0.58% of cases of
RVI, 2.02% of cases of GEC with a detected causative agent,
and 3.27% of cases of GEC with an unidentified causative agent
were registered.

Thus, registration of RVI, GEC with an detected and uniden-
tified causative agents occurs mainly among young children.
Children under 1 year old were about one seventeenth of the
total number of children in the Odesa region, 13.75% of cases
of ADI are registered among this group on average. 1-4-year-old
children were more than a quarter of the child population in the
Odesa region and 54,23% of cases of ADI were registered in this
age group, while 5-10-year-old children were more than a third
of the child population and of them 21,78% got ill this pathol-
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Table 6. Etiological structure of detected causative agents from children hospitalized with ADI during 2016

The numbers and proportions (%) of the detected causative agents
Causative agent from children of different age groups
0-1 1-4 5-10 11-14 15-17 X, total

Staphylococcus aureus 204 (52,17) 253 (42,45) 29 (20,86) 5(17,24) 3 (25,00) 494
Rotavirus 128 (32,74) 224 (37,58) 67 (48,20) 13 (44,83) 0(0) 432
Klebsiella pneumoniae 38(9,72) 42 (7,05) 15 (10,79) 4 (13,79) 1(8,33) 100
Pseudomonas aeruginosa 5(1,28) 19 (3,19) 14 (10,07) 3(10,34) 6 (50,00) 47
Enterobacter cloacae 2(0,51) 15 (2,52) 6(4,32) 1(3,45) 1(8,33) 25
Enterobacter aerogenes 4(1,02) 12 (2,01) 4(2,88) 0 0 20
Proteus mirabilis 0 14 (2,35) 1(0,72) 0 0 15
Citrobacter freudii 0 4(0,67) 2 (1,44) 2(6,90) 1(8,33) 9
Proteus vulgaris 2 (0,51) 3(0,50) 1(0,72) 0 0 6
Klebsiella oxytoca 0 3(0,50) 0 0 0 3
Vibrio alginolyticus 0 0 0 1(3.,45) 0 1
Staphylococc:{s aureus + Klebsi- 4(1,02) 3(0,50) 0 0 0 7
ella pneumoniae

+ -
Staphylococcys aureus + Pseudo 1(0.26) 1(0,17) 0 0 0 )
monas aeruginosa
Staphy.lococcus aureus + Proteus 1(0.26) 0 0 0 0 |
vulgaris
Staphylococcus aureus + Entero- 0 1(0,17) 0 0 0 |
bacter cloacae

+ ico-
Staphylococc.us aureus + Helico 1(0.26) 0 0 0 0 |
bacter pylori
Staphylococcus aureus + Entero- 1(0.26) 0 0 0 0 |
bacter aerogenes

+ -
Staphylococc.us aureus + Pseudo 0 1(0,17) 0 0 0 |
monas aeruginosa
Staphylococcus aureus + Pseudo-
monas aeruginosa-+ 0 1(0,17) 0 0 0 1
Citrobacter freudii
Total 391 (33,50) 596 (51,07) 139 (11,91) 29 (2,49) 12 (1,03) 1,167

ogy. 11-14-year-old children were about a quarter of the child
population; among them 7.41% of cases of ADI were registered.
15-17-year-old children were 13.71% of the child population;
among them 2.83% of cases of ADI were registered.

According to the results of the research, every 36th child un-
der 1 year old living in Odesa region was hospitalized with GEC
when an infectious causative agent was detected.

This does not exclude the participation of rotaviruse in the
occurrence of ADI cases, in cases of GEC with an unidenti-
fied pathogen, including among children over 15 years old and
adults, since not everyone is tested for viral pathogens.

Characteristics of the etiological structure of OKA in 2015-2017

We analyzed in detail etiological structure of ADI of hospital-
ized children in 2015-2017. In 2015, among 1,534 hospitalized
children with ADI with a detected causative agent (including
RVI), 449 children were under 1 year old (29.27%). 13 different
bacterial causative agents were isolated from children of differ-
ent ages (Table 5).

Most often diarrheal diseases in people in this age group were
caused by Staphylococcus aureus (55.90% of cases), Rotavirus
(18.71%) and Klebsiella pneumoniae (11.36%), and other caus-
ative agents (14.03%).
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In 2015, children aged 1-4 years represented 55.41% (850 out
of 1,534) of the total number of hospitalized. The etiological
structure was presented by the same causative agents, but rota-
virus disease is prevailing: Rotavirus (54.24% of all cases), St.
aureus (21.29%), KI. pneumoniae (10.24%), and other causative
agents (14.23%).

5-10-year-old children were 12.91% of all hospitalized chil-
dren (198 out of 1,534). RVI was also predominant among
children in this age group: Rotavirus (54.54% of all cases), St.
aureus (14.65%), KI. pneumoniae (13.13%), Proteus vulgaris
(7.58%) and other causative agents (10.10%).

Hospitalized 11-14-year-old adolescents were 1.50% of
the total number of hospitalized children (23 out of 1,534),
15-17-year-old — 0.91% (14 out of 1,534). The etiological struc-
ture was represented by the following pathogens: Rotavirus
(30.44% and 0% of all cases, respectively), St. aureus (17.39%
and 28.57%), KI. pneumoniae (17.39% and 42.86%), Pr. vul-
garis (13.04% and 7.14%), and other pathogens (21.74% and
21.43%, respectively).

Thus, children from 0 to 1 year old and from 1 to 4 years
old most often got ill ADI. In 2015, among 0—17-year-old chil-
dren, the leading in etiological structure of diarrheal diseases
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was Rotavirus (43.02%), St. aureus (30.57%), Kl. pneumoniae
(11.34%) and Pr. vulgaris (7.04%); the other pathogens, in gen-
eral, were 8.03%.

In 2016 among all hospitalized with ADI children, children
under 1 year old were 33.50% (391 out of 1,167 people) (Table
6). The most frequently in children of this age group diarrheal
diseases were caused by: St. aureus (52.17% of all cases), Ro-
tavirus (32.74%), KI. pneumoniae (9.72%), and other pathogens
(5.37%).

In 2016, 1-4-year-old children were 51.07% of the total num-
ber of hospitalized (596 out of 1,167). Among the detected caus-
ative agents again prevailed: St. aureus (42.45% of all cases),
Rotavirus (37.58%), Kl. pneumoniae (7.05%), and other patho-
gens (12.92%)).

5-10-year-old children were hospitalized in 11.91% of cases
(139 out of 1,167). Rotavirus infection was predominant in this
age group: Rotavirus (48.20% of all cases), St. aureus (20.86%),
Kl. pneumoniae (10.79%), Pseudomonas aeruginosa (10.07%),
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Enterobacter cloacae (4.32%) and other pathogens (5.76%).

11-14-year-old adolescents accounted for 2.49% of the total
number of hospitalized children (29 out of 1,167), 15-17-year-
old — 1.03% (12 out of 1,167). The etiological structure of caus-
ative agents: Rotavirus (44.83% and 0%, respectively), St. au-
reus (17.24% and 25.00), K/. pneumoniae (13.79% and 8.33%),
Ps. aeruginosa (10.34% and 50.00%), Ent. cloacae (3.45%
and 8.33%), Citrobacter freudii (6.90% and 8.33%), and other
pathogens (3.45% and 0%).

Thus, children aged 0-1-year-old and 1-4-year-old most of-
ten got ill. In 2016, the leading causative agents isolated from
children (0-17-year-old) with diarrheal diseases were: St.aureus
(42.33%), Rotavirus (37.02%), KI. pneumoniae (8.57%), Ps. ae-
ruginosa (4.03%); other causative agents accounted for 8.05%
of the total number of children.

In 2017, among 1,689 children hospitalized with the diagnosis
of ADI were 173 children under 1 year old (10.24%) (Table 7).
Most often in children in this age group St. aureus was detected

Table 7. Etiological structure of detected causative agents from children hospitalized with ADI during 2017

The numbers and proportions (%) of the detected causative agents
Causative agent from children of different age groups
0-1 1-4 5-10 11-14 15-17 X, total
Rotavirus 46 (25,59) 383 (35,63) 169 (50,15) 23 (33,82) 10(26,32) 631
Staphylococcus aureus 79 (45,66) 411 (38,23) 64 (18,99) 14 (20,59) 12(31,58) 580
Klebsiella pneumoniae 29 (16,76) 143 (13,30) 47 (13,95) 15 (22,05) 10(26,32) 244
E.coli 2 (1,16) 40 (3,72) 25(7,42) 2(2,94) 2 (5,26) 71
Pseudomonas aeruginosa 2(1,16) 22 (2,05) 14 (4,15) 10 (14,71) 1(2,63) 49
Enterobacter cloacae 3(1,73) 20 (1,86) 7 (2,08) 1(1,47) 0 31
Enterobacter aerogenes 5(2,89) 10 (0,93) 5(1,48) 0 2 (5,26) 22
Proteus mirabilis 0 13 (1,21) 3(0,89) 0 0 16
Citrobacter freudii 1 (0,58) 6 (0,56) 0 2(2,94) 0 9
Morganella morganii 1 (0,58) 0 0 0 0 1
Salmonella enteritidis 0 1(0,09) 0 0 0 1
V.parahemoliticus 1 (0,58) 0 0 0 0 1
. o+ )
Klebszellapneumonzae Rota 0 7(0,65) 2(0,59) 0 0 9
virus
Staphylococcz?s aureus + Klebsi- 2(1,16) 6 (0.56) 0 0 0 3
ella pneumoniae
Sfaphylococcus aureus + Rota- 0 7(0.65) 0 0 0 7
virus
; N )
P'seudomonaS aeruginosa Kleb 1(0,58) 1(0,09) 100.3) 0 0 3
siella pneumoniae
Staphylococcus aureus + Rotavi-
rus + Klebsiella pneumoniae 0 10,09 0 L(L47) 0 2
Stqph.yloco.ccus aureus + Esch- 0 1(0,09) 0 0 1 2,63) 2
erichia coli
+ i
Staphylococcus aureus Rotavz 0 1(0,09) 0 0 0 |
rus + Pseudomonas aeruginosa
Staphylococcus aureus + Entero- 0 1(0.09) 0 0 0 |
bacter cloacae
Pseud?monas aeruginosa + 0 1(0,09) 0 0 0 |
Rotavirus
+
Stflph)fl(')coccus aureus + Proteus 1(0,58) 0 0 0 0 1
mirabilis
Total 173 (10,24) | 1,075 (63,65) 337 (19,95) 68 (4,03) 38(2,25) 1,689
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—45.66%, slightly less: Rotavirus (25.59% of cases), Kl. pneu-
moniae (16.76%), and other pathogens (11.99%).

1-4-year-old children were 63.65% (1,075 out of 1,689) of
the total number of hospitalized in 2017. The following patho-
gens were detected: St.aureus (38.23% of all cases), Rotavirus
(35.63%), Kl pneumoniae (13.30%), E. coli (3.72%), other
pathogens (9.12%).

5-10-year-old children were hospitalized in 19.95% of cases
(337 out of 1,689). The rotavirus infection was the prevailing
cause of ADI among the hospitalized children of the specified
age group: Rotavirus (50.15% of cases), St. aureus (18.99%),
K. pneumoniae (13.95%), E. coli (7.42%) and other activators
(9.49%).

11-14-year-old adolescents were about 4.03% of the total number
of hospitalized children (68 out of 1,689), 15-17-year-old — 2.25%
(38 out of 1,689). The etiological structure was represented by: Ro-
tavirus (33.82% and 26.32%, respectively), St. aureus (20.59% and
31.58%), Kl. pneumoniae (22.05% and 26.32%), Ps. aeruginosa
(14.71% and 2.63%), E. coli (2.94% and 5.26%) and other patho-
gens (5.89% and 7.89%, respectively).

Thus, in 2017, children from 1 to 4 years old and from 5 to
10 years old most often got ill ADI. In 2016, the leading patho-
gens detected in 0-17-year-old children with diarrheal diseases
were: Rotavirus (37.36%), St. aureus (34.34%), Kl. pneumoniae
(14.44%), E. coli (4.20%), Ps. aeruginosa (2.90%), other patho-
gens (6.76%).

We carried out a examine of 228 fecal samples for virus anti-
gens using chromatographic tests. The material was taken from
patients hospitalized during the summer period from June to
August 2016. 339 examines were carried out in total. Among
the examined patients were 134 women and 94 men. It was ex-
amined: on Rotavirus antigens — 100 samples, 15 of them are
positive (15.00%); on the Norovirus Genogroups 1 and 2 — 228
samples, 15 of them are positive (6.58%); Astrovirus — 1 sample,
the patient with a RVI had a positive result; Adenovirus — 10
samples were examined, with no positive results.

Thus, antigens of 31 viruses (13.60%) were detected in 228
samples of test material. In one sample, Rotavirus and Astrovi-
rus antigens were detected.

Genotyping of the circulated rotavirus strains on territory of
the Odessa region was performed, and found their wide variety:
5 common rotavirus strains — G1P [8], G3P [8], G4P [8], GOP
[8], G2P [4], and 6 uncommon rotavirus strains: G1P [4], G6P
[9], G3P [9], G12P [6], G12P [8], G4P [4].

In 2015, two strains dominated: G4P [8] — 32.5% and G1P [8]
— 23.0%; in 2016, the dominant strains were: G1P [8] — 46.7%
and G3P [8] — 26.7%. Infection of children under 2 years old
with arotavirus G1 [8] P strain was accompanied by a more hard
clinical course, with diarrhea duration of 1.5-2 days in average
longer than wit other strains of rotaviruses.

Conclusion. 1. The catalogue of bacterial causative agents,
isolated from ADI patients, registered in Odesa region during
the study period, was presented 18 pathogens, the roster of
which from year to year could change very slightly. Domination
of such pathogens as St.aureus, Kl.pneumoniae, Ps.aeruginosa,
E.coli, Prvulgaris, Ent.cloacae was registered, and in some
cases the mixed infection was noted at which 2 and more caus-
ative agents were isolated from a patient’s fecal sample (2016
—1.29%; 2017 — 2.07%).

2. During 2016-2017 the mixed infection was registered in 54
patients. Bacterial-virus associations of causative agents were
noted in 20 samples and presented: St. aureus, Kl. pneumoniae,
Ps. Aeruginosa and Rotavirus.

© GMN

3 Frequency of detection of rota-, noro-, adenovirus antigens
in the examined fecal samples of adult patients were 13.60%.

4. A wide variety of rotaviruses circulate in the territory of the
Odesa region. In 2015-2016 the predominant strains were: G4P
[8], GIP [8] and G3P [8].

5. Modern feature of the epidemic process of ADI in Odessa
region is a wide variety of both, viral and bacterial causative
agents, and their multiple combinations.
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SUMMARY

MODERN ETIOLOGICAL STRUCTURE OF ACUTE
GASTROENTEROCOLITIS IN THE SOUTHERN
UKRAINE

"Kozishkurt O., 'Babienko V., 'Golubyatnikov M.,
2Amvrosieva T., 'Maksymenko Yu., 'Savchuk A.

!Odessa National Medical University, Department of General
and Clinical Epidemiology and Biosafety, Ukraine; *The Repub-
lican Research and Practical Center for Epidemiology and Mi-
crobiology, Minsk, Republic of Belarus

The etiological structure of the acute diarrhoeal infections
among the population of the Odessa region during 2015-2017
was analyzed. Based on the registered cases, an assessment of
the frequency of hospitalization of sick persons from differ-
ent age groups was undertaken. The most frequent pathogens
from 18 detected bacterial causative agents were St. aureus, KI.
pneumoniae, Ps. aeruginosa, E. coli, Pr. vulgaris, Ent.cloacae.
During 2016-2017 the mixed infection was detected in 54 fe-
cal samples. Bacterial-virus associations were detected in 20
samples and were presented in St. aureus, KI. pneumoniae, Ps.
Aeruginosa and Rotavirus. During the summer period of 2016,
the detection rate of rota-, noro-, adenovirus antigens in the ex-
amined fecal samples of adult patients was 13.60%. According
to the results of genotyping of the circulating rotaviruses strains
in 2016, strains G1P[8] (46.70%) and G3P[8] (26.70%) are most
commonly detected.

Keywords: aetiological pattern, acute diarrhoeal infections.

PE3IOME

COBPEMEHHASI 3THOJIOI'MYECKAS CTPYKTY-
PA OCTPBIX TACTPOSHTEPOKOJIUTOB HA IOT'E
YKPAUHBI

'"Ko3umkypr E.B., 'Baduenko B.B., 'ToayositHuxos H.H.,
2AmBpocnena T.B., 'Makcumenko F0.A., 'CaBuyk A.H.

!00ecckuil  HayuonanbHblil MEOUYUHCKULL YHUSEpCUmem, Kd-
Ghedpa obwel u KnuHuyeckoll 3mudemuonocuu u 6uobe3onac-
nocmu, Ykpauna; *PHIIL] snudemuonozuu u Mukpobuono2uu,
Mumnck, Pecnybnuxa Benapyce

Llenbio uccnenoBaHus IBUIOCH U3yYEHHE COBPEMEHHOM 3THO-
JIOTHIECKOH CTPYKTYPBI OCTPBIX TacTPOIHTEPOKOINTOB. OCHOB-
HBIMH MaTepualaMH TOCTY)KIINA TOAOBBIE M MECSIHBIC OTYETHI
00 MH(MEKIMOHHOW M Mapa3uTapHOi 3a0071eBaeMOCTH OOIIETO M
nerckoro HaceneHus (popmer Nel, Ne2), mpenocrasneHusie ['Y
«Jlaboparopusrii ieaTp M3 VYipanael B Onecckoit oOmactim» 3a
2015-2017 . — 6 orueroB u 4390 craructadeckux Kapt (popma
Ne 066/0) BBIOBIBIIMX M3 CTallOHApPa OOJBHBIX, TOCTIUTAIN3HPO-
BaHHBIX ¢ ocTopoii kumreynoi mHpekmei (OKHN) B Onecckyro ro-
POICKYIO KITMHIYECKYI0 HH()EKIHMOHHYIO O0ompHHITY» B 2015-2017
. [l ompeneneHust aHTHTeHOB POTa-, HOPO-, a/IeHO-, aCTPOBHU-
pycoB B 00pasiax (exaanii NCIOIb30Ball XPOMATOTrpadhIIecKre
aKcnpecc-TecThl pupmbl Gapmacko (Mramms).

IIpoananusupoBana sTnonornyeckas crpykrypa OKU cpe-
nu HaceneHust Onecckoii oOmactu Ha mpoTspkennn 2015-2017
rT. IIpoBeneHa omeHKa YacTOTHl TOCHHUTAIH3AINK 3a00J€B-
MIMX JIAI] PA3IUIHBIX BO3PACTHBIX TPYII C y4ETOM 3aperu-
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CTPUPOBAHHBIX ciydaeB. M3 18 BbIgeseHHBIX OakTepuaib-
HBIX BO30yauTenel Hanbosee 4acTo BCTpedanuch: St. aureus,
KI. pneumoniae, Ps. aeruginosa, E. coli, Pr. vulgaris, Ent.
cloacae. Ha nporsokenun 2016-2017 rr. cMmemmanHoe nHU-
UpoBaHue obHapy)eHo B 54 mpobax dexanuii. bakrepnans-
HO-BHPYCHBIEC acconuanuu oTMedeHsl B 20 npobdax u mpe-
craBneHnsl: St. aureus, KIl. pneumoniae, Ps. Aeruginosa u
Rotavirus. Tlposeneno uccienoanue 228 00pas3nos ¢eka-
nuit ot B3pocibix nanuenToB ¢ OKM, HaxoauBiiuxcs Ha
CTallMOHApPHOM JiedeHUH B HioHe-aBrycte 2016 r. Bospact
3abosneBmux coctaBui ot 19 no 88 ner. Yacrora BhIsIBIIC-
HUSl @aHTHTEHOB: POTa-, HOPO-, aJICHOBUPYCOB B HCCIEH0-
BaHHBIX Npobax (exanuii B3pOCIbIX MALHCHTOB B JICTHHM
nepuon 2016 r. cocraBuna 13,60%. Pesynbrarsl reHoTu-
NMUPOBAaHUA BBbISABJICHHBIX POTABUPYCOB IMPEAOCTABIICHLI
BUpYyconoruueckoit naboparopueit ['YILHM3VY B Onecckoii
obnactu. ['enoTunupoBanue BoIABICHHBIX B 2016 I. pora-
BUPYCOB BBISIBIJIO JJOMHHHUpOBaHUEe reHoTunoB G1P[8] —
46,70% u G3P[8] — 26,70%.

CoBpeMEeHHOII OCOOCHHOCTBIO AMUAEMHUYECKOr0o Ipolecca
OKU B Onecckoii o0macTu SIBISCTCS MIMPOKOE pasHOOOpasue
KaK BUPYCHBIX, TaK 1 OaKTepUabHBIX BO3OYIUTENICH U UX MHO-
JKCCTBCHHBIC COUYCTAHUA.
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DEVELOPMENT AND ADAPTATION
OF DIETARY ASSESSMENT TOOLS FOR ELDERLY IN GEORGIA

Malazonia M., Dvali G., Tabagari S., Tabagari N.

David Tvildiani Medical University, Thilisi, Georgia

The older population is the most rapidly growing sector of
society worldwide and, according to experts’ prognosis, in some
developed countries elderly will outnumber younger people in
the near future [7]. A similar tendency is observed in Georgia.
However, little attention has been paid to nutrition assessment,
including dietary aspects of the Georgian elderly population and
this issue has not yet been studied. Decreased appetite, depres-
sion, cognitive impairment, polypharmacy, inadequate socio-
economic conditions, chewing and swallowing problems, lone-
liness are common potential nutritional risks for older people
[2]. The maintenance of health, functional independence and
quality of life in elderly requires adequate understanding of nu-
trition needs of older people [7]. According to ABCD approach
[9], dietary assessment is an essential method for evaluating the
individual and population’s nutritional status in combination
with anthropometric, laboratory, and clinical assessment.

For comprehensive dietary assessment of elderly is crucial
correctly gathering of essential data, which requires the selec-
tion of the most appropriate/relevant questionnaires.

Thus, the aim of our study was to collate and analyze dietary
assessment tools in order to adapt nutrition knowledge question-
naires for evaluation of the nutritional status of elderly popula-
tion in Georgia.

Material and methods. “Compilation, development and ad-
aptation of dietary assessment tools for elderly in Georgia” is the
part of the research on the assessment of the nutritional status of
practically healthy elderly people in Georgian population which
was planned at the David Tvildiani Medical University, Tbilisi.

In our cross-sectional study we applied different dietary eval-
uation methods and characteristics. To choose an adapted ver-
sion we have analyzed more than 150 questionnaires of 15 types
(https://www.nutritools.org/tools) [5,9], by following 3 steps: 1.
Diet questionnaires for general/common appointment; 2.among
them we have separated questionnaires available in practice and
relevant/valid to our research design (more than 100 question-
naires of 7 types), and finally, 3. diet questionnaires and screen-
ing tools special for elderly (more than 20 questionnaires of 4
types.). Therefore, we selected the following methods:

Methods

- Histories [3,9]. of study participants — reflecting: the health
state (Health/Medical history), the social and economic situa-
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tion/condition of the person (Social-economic history); informa-
tion on the use of medicines (Drug/Medication history).

- Diet history [3,4,9] — gathered information on eating circum-
stances, nutritional habits, behavior, traditional pattern and food
choice (e.g. favorite or disliked/hated food), also life style fac-
tors, especially physical activity in relation with nutrition.

-Food Frequency Questionnaire [5,11]. - before the start of the
research were created a list o f foods and dishes that are tradi-
tionally used by the elderly in Georgia.

- Multiple pass 24-hour recall [6,13]- 4 times with a 2-3 day
interval, in 4 nonconsecutive days including at least one week-
end, using 5 distinct passes or 5 steps: step 1. “Quick list” — a
list of foods and beverages consumed during the previous 24
hours is collected; step 2. “forgotten foods” — probes the foods
possibly forgotten during previous step; step3. *“ time and occa-
sion” for each food is collected; step 4. ‘detail cycle” — detailed
description, amount, and additions for each food is collected;
step 5. “final probe” — probes for anything else consumed in the
previous 24 hours.

The questionnaires (see also FFQ) were interviewer-admin-
istered, filled face to face, using a surrogate source (e.g. family
member, relatives, carers) to verify information. Quantities of
consumed foods were estimated by means of following tools:
food models, pictures of foods, standard household measuring
cups, spoons, etc.

- Mini Nutritional Assessment Short Form (MNA-SF) [2,10].
as Malnutrition risk Screening tool in elderly.

For final adaptation and testing purpose of selected and com-
piled/developed questionnaires we have used the study group
formed for the nutritional status assessment in Georgian healthy
elderly (Study group > 60 y (n=75) - men (n=14) and women
(n=61); Subgroup <75 y (n=64) - men (n=9) and women (n=55);
Subgroup 75+ y (n=11) - men (n=5) and women (n=60)).

At the moment of the research start (2011) universal health
care program did not work (http://www.euro.who.int/en/coun-
tries/georgia/news/news/2018/6/working-towards-universal-
health-coverage-in-georgia) that’s why we have proposed to
the elderly from several organizations/unions to participate in
the study. Based on preliminary data, more than 500 persons
have been selected. Finally the research/study group has been
developed using the exclusion criteria and people with follow-
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ing conditions and diagnosis were not able to get involved in
the study: age under 60 y, dementia, chronic alcoholism, onco-
logical diagnosis, diabetes mellitus, heart, lung, liver or kidney
failure; myocardial infarction, brain stroke or surgical interven-
tion (during last 6 months), chronic infections, chronic diseases
in the acute phase, swallowing difficulties, oral and dental se-
vere disorders, maldigestion and/or malabsorbtion, restrictive
diets, medication (which affects the balance of nutrients, patient
memory and concentration capacity); also, lack of interest on
participating in the study. It is noteworthy that the 60-75 years
old employed men had the lowest interest for involvement in the
research, also those who did not want to publicly disclose their
nourishment. After signing an Informed Consent 60-85 years
old 75 persons (with different physical and social activity) were
involved in the study.

Results and their discussion. Our research was the first study
of'the elderly nutrition in Georgia. Therefore we needed to select
different dietary assessment tools and use it for the first time in
the Georgian population.

Our study is the first attempt to unite the modern recommen-
dations of the evidence based medicine considering internation-
al experience, to compile and develop questionnaire to evaluate
the nutritional status of elderly people in Georgian population.

For solving our research task we analyzed and selected ques-
tionnaires with appropriate appointment. Based on modern in-
ternational professional literature, we evaluated strength and
limitations of different methods. Finally, considering our re-
search aim the nutritional status assessment in Georgian healthy
elderly, we choosed the most reliable/relevant 3 dietary assess-
ment tools: 24-hour recall, food frequency questionnaire (adapt-
ed), diet history.(several data). We also used the elements of
medical histories. According to recommended methodology [5,
7, 9], we compiled and developed diet assessment questionnaire
special for Georgian elderly which were published in the me-
thodical guide (“Development of the necessary questionnaire for
the dietary assessment of the nutritional status in older persons
of Georgian population”, Methodical Guidance for Practitioners
and Medical Researchers) [1].

The questionnaire includes the data gathering techniques pro-
vided by various methods and consists of 3 parts:

1. Historical Data - begins with passport data and is divided
into three parts:

- Health History - provides information on existing symptoms,
medical problems, diseases, it also includes additional questions
for women (for example, about menstrual cycle involution and
accompanying conditions);

- Social-Economic History — describes persons socialization
degree and social status, economic opportunities abilities pos-
sibilities and problems, specificity of life style factors;

- Drug/Medication History - records the prescribed medica-
tions recommended by doctor or the list of medicines used by
the patient’s personal decision, also the use of vitamins or other
supplements.

- Diet History - includes information on the dietary habits, feed-
ing behavior, food choices, physical activity and nutrition-related
lifestyle features/peculiarities. This part of historical data consists:
an in-depth interview to assess usual food intake and eating pat-
terns; also, a food list (including favorite and disliked/hated foods)
without three-day record (often in practice 3-day record as tradi-
tional third part of dietary history is disregarded) [5].

2. 24-hour Recall - with multiple pass approach which em-
ploys five steps (described above, see “Material and Methods”).

3. Food Frequency Questionnaire (adapted) — as mentioned
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above, before the start of the research was created a list of foods
and dishes that are traditionally used by the elderly in Georgia.
Based on this list, we have developed the adapted version of the
FFQ - 42 item questionnaire. In other words, the most frequently
consumed food products— 42 item - were sorted according to the
basic food groups (e.g. grains, bakery, vegetables, fruit, dairy and
etc.). Questionnaire form can be used as simple or non-quantitative
/ descriptive qualitative or as semi-quantitative questionnaire using
the additional columns available in the table with reference to the
portion size (e.g., number of slices, spoons, cups).

The questionnaire is interviewer-administered so is implied that
filling the questionnaire requires the well-informed and trained in-
terviewers and face-to-face contact with the respondent.

The questionnaire is open-ended (without predefined respons-
es, with unlimited response options), with open-ended section
where respondents may record consumption of other foods not
included in the questionnaire.

To select the most optimal version for Georgian population,
the product list of questionnaire is not complete. Therefore it
allows the interviewer / respondent to fill the empty cells with
the name of the food that was not indicated in the main list. De-
spite this possibility, the pre-selected list was not substantially
changed in the research process. This result once again con-
vinced us in correctness of predetermined list (foods commonly
consumed in the target population) and confirmed the reliability/
relevance of the compiled questionnaire.

It is logical question: why did not we use one of the ready-
made questionnaire and why it was necessary to combine sev-
eral types of questionnaires?

Because our research is the first study of older persons’ nutri-
tional status in Georgia, we have taken into consideration some
of the circumstances accompanying the study which were re-
vealed and analyzed first time by us:

- Insufficient experience of nutritional status evaluation and us-
ing dietary assessment tools in Georgian population (especially
in elderly);

- The absence of one universal questionnaire in medical litera-
ture and the need to use several questionnaires for comprehen-
sive information;

- The difficulties of simultaneous use of many questionnaires,
for example, increased research cost, prolonged research time
and inadequate quality of information;

- The existence of identical items in different questionnaires and
the need for optimization of the list;

- Health features, socio-economic and ethno-cultural character-
istics of the elderly population living in Georgia;

- Culinary traditions and food habits of the study group;

- Limited list of products consumed by researched persons and etc.
At the same time, our research has revealed Georgian population
specificity and following characteristics of Georgian elderly:

- nutrition is not the main task for them,

- they have lived for years without healthcare services,

- every day they do a dramatic choice — food or medications,

- they avoid talking about food or nutrition and mask the real
picture,

- their life is the existence without social and economic inde-
pendent,

- they need adaptation to family nutrition rules,

- they often have communication deficiency,

- alone eating is a preferred or unwanted choice for them and

- the large part of them are ready consciously choose of fasting

Malnutrition among elderly is the most common worldwide
problem. MNA SF is an available and valid brief questionnaire
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for malnutrition screening in cross-sectional study of elderly
population [2,10]. This questionnaire allows researchers to iden-
tify the risk group of elderly with malnutrition in a short time,
accordingly, it is advisable to use it (as reliable and cost-effec-
tive screening method) before the detailed diet-assessment. Be-
cause our study group was basically gathered practically healthy
elderly, according to preliminary (anthropomorphic and clini-
cal) assessment, without obvious signs of malnutrition (based
on unpublished results of our research), we could not use the
above-mentioned questionnaire as a sufficient screening method
in our study group despite of participants’ age. We needed di-
etary assessment tool as possibility of many-sided nutrition data
collection for comprehensive evaluation of the nutritional status,
for deep analysis and correct conclusions.

Georgian elderly specific attitude and nutrition differences
cause nutritional status evaluation difficulties. Therefore, col-
lecting of dietary data and to verify information requires to use
different direct assessment tools and a surrogate source (e.g.
family member, relatives, carers), obviously, independently of
each other.

Individual eating pattern implies daily and usual eating fea-
tures, accordingly, in our study dietary characteristics were es-
timated and measured considering the results of the following
questionnaires: multiple-pass approach 24-hour recall for daily
eating assessment, adapted FFQ and diet history elements for
usual eating assessment.

The testing of implied/developed questionnaire clearly dem-
onstrated strength of mixed method or combined approach, and
ability to reduce limitations of each questionnaire for nutritional
status evaluation in elderly.

Of course, inadequate/insufficient data collecting (eg., one
day 24-hour recall in alone) and underreporting risk is realistic
during the diet and energy assessment, although we’ve consid-
ered it and, to minimize the above risks, we intentionally used:
the exclusion criteria (e.g. Dementia, drug abuse); the several
questionnaires simultaneously [12], the daily and usual eating
assessment using multiple pass approach 4-times (instead of
recommended 3 times [8]) in nonconsecutive days with the help
of a surrogate sources (for prevention of underreporting and
protect from missing food and phantom food) and 42 item non-
quantitative or semi-quantitative open-ended FFQ adapted to the
population of Georgian elderly.

Thus, our questionnaire as compiled, developed and adapted
dietary assessment tool is reliable and relevant because:

- It is relevant to the international questionnaires, reflects
modern viewpoints and trends based and used by international
analogues [3-6,8-13].

- It is relevant to the possibility of international questionnaires
[5] and, like international analogues [4,6,8,11], as nutritional
status evaluation tool is an independent source of dietary defi-
ciency features in elderly and maximally effective/informative
research tool in combination with anthropometric, biochemical
and clinical assessment methods. Consequently, like interna-
tional studies [2,12], the questionnaire adequately characterizes
diet-status of study participants and confirms the need for ac-
companying anthropometric, biochemical and clinical assess-
ment in the elderly population;

- Due to the detailed assessment of the nutrition model, ques-
tionnaire reveals unexpected, sometimes unpredictable details
of individual nutrition patern which, at first glance, incompat-
ible with anthropometry, biochemical or clinical data, but is the
most important for the personal health (e.g.insufficient dietary
protein and energy itake per day, according to unpublished data).
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Consequently, like international experience [2,4,5,12], the ques-
tionnaire provides comprehensive diet-assessment, evaluation
of protein-energy undernutrition in combination with or without
malnutrition screening tools [9];

- In accordance with worldwide used international analogues
[5,11], the list of food products is adapted by considering ethnic
and economic characteristics and combines well-known food
and available products for average statistical georgian elderly;

- The relevance of questionnaire is confirmed by the question-
naire filling process and time. Basically, the elderly “love” when
somebody talks with them [2]. Therefore, the time for commu-
nication between researcher and participant is not lost for them.
The questionnaire is filled in by a well-trained interviewer, thus,
the questionnaire is simplified for elderly and is not tiring;

- Follow-up research and questionnaire adaptation focused on
any part of tool (eg, social-economic, medication or diet-his-
tory, etc. or specific food groups or items included in the list),
will enable us to provide the development of this questionnaire
as the assessment tool, e.g., for protein-energy undernutrition,
generally, for malnutrition caused by deficient or excessive eat-
ing models, for energy requirement, intake or expenditure, for
macro- and micronutrients consumption [5];

- Follow-up research can be planned as an international sur-
vey, considering ethno-cultural features and population risks
(e.g., cancer, other diseases with accompanied energy lose), also
for determining correlation between specific disease or compli-
cations development and nutritional status parameters;

Conclusion. Our research findings confirm that selection of
dietary assessment tools implies not only the age specificity but
also the ethnical characteristics and population properties, in-
cluding culinary traditions.

Search and analyze dietary assessment tools existing in mod-
ern medical literature [1-13] intended to evaluate the nutritional
status, our methodological so called 3-step approach for selec-
tion an adapted version, also, practical using of this three-part
tool in Georgian healthy elderly (study group n=75) to achieve
our research aim, enabled us choose the most reliable/relevant
version of questionnaire.

Compiled and developed adequate questionnaire for elderly
people of Georgian population allows Georgian medical profes-
sionals to use of ready-made reliable/relevant dietary assessment
tools in practice. Adaptation of adequate approach considering
specificity of Georgian population is the successful experience
for farther studies, also, the best motivation for Georgian practi-
tioners or researchers on proceed to develop these tools.

Adapted dietary questionnaire is the valuable practical tool
for implementation of nutritional status assessment in Georgia
according to international standards. Evaluation of nutritional
status in Georgian healthy elderly using modern dietary assess-
ment methods is the first step on the way full of difficulties. Ob-
viously, better understanding of the issue requires deep knowl-
edge in the field and further research. However, based on the
results of our study, we can say: health care professionals should
always consider general features of elderly people - age-related
physiological and pathological changes, also ethno-cultural and
socio-economic conditions.
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SUMMARY

DEVELOPMENT AND ADAPTATION OF DIETARY AS-
SESSMENT TOOLS FOR ELDERLY IN GEORGIA

Malazonia M., Dvali G., Tabagari S., Tabagari N.
David Tvildiani Medical University, Thilisi, Georgia

The maintenance of health, functional independence and qual-
ity of life in elderly requires adequate understanding of nutrition
needs of older people.

The aim of our study was to search and analyze dietary as-
sessment tools existing in modern medical literature intended to
evaluate the nutritional status, in order to compile and develop
adapted adequate questionnaires for elderly people of Georgian
population.

Our research is the first study of the elderly nutrition in Geor-
gia. We have analyzed more than 150 questionnaires of 15 types
and selected the standard methods for daily and usual eating as-
sessment, also, Mini Nutritional Assessment Short Form (MNA-
SF). For final adaptation purpose of selected and compiled/de-
veloped questionnaires we have used the study group formed
for the nutritional status assessment in Georgian healthy elderly
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(Study group > 60 y (n=75) - men (n=14) and women (n=61);
Subgroup <75 y (n=64) - men (n=9) and women (n=55); Sub-
group 75+ y (n=11) - men (n=5) and women (n=6)).

The compiled/developed questionnaire consists of 3 parts: 1.
Historical Data - includes elements of Health/Medical, Social-
Economic, Drug/Medication and Diet histories; 2. Multiple-
Pass approach 24-hour Recall (5 steps, 4 nonconsecutive days);
3. Adapted Food Frequency Questionnaire — 42 item non-quan-
titative or semi-quantitative, open-ended, “face-to-face” inter-
viewer-administered questionnaire.

Compiled and developed adequate questionnaire for elder-
ly people of Georgian population allows Georgian medical
professionals to use of ready-made reliable/relevant dietary
assessment tools in practice. Adaptation of the adequate ap-
proach considering specificity of Georgian population is the
successful experience for farther studies, also, the best mo-
tivation for Georgian practitioners or researchers on proceed
to develop these tools.

Keywords: elderly nutritional status, nutritional assessment,
dietary assessment, dietary questionnaire, Food Frequency
Questionnaire.

PE3IOME

PABPABOTKA U AJAIITAIIMSA NHCTPYMEHTOB JU-
ET-OHEHKMU IS IIOKUJIBIX JIUI B I'PY3UU

Mauna3zonust M.O., IBaau IH., Ta6arapu C.HU.,
Ta6arapu H.C.

Meouyuncruil ynusepcumem Jlasuoa Teunouanu, Tounucu, I pysus

CoxpaHeHue 310poBbsl, QYHKIIMOHAIBHOW HE3aBUCHMOCTH U
Ka4ecTBa JKU3HU MOXWIBIX TPeOyeT ITOHUMAaHHs/OCMBICICHHS
HYTPHLIMOHHBIX HOTPEOHOCTEH JIUII CTApIIIero Bo3pacra.

Lenp uccnenoBanyst - MOUCK U aHAJIU3 UHCTPYMEHTOB THET-
OLICHKH CYIIECTBYIOILUX B COBPEMEHHOM MEIULIMHCKON JIUTEpa-
Type IpeAHa3HaYCHHBIX AJIS OLICHKU HYTPULIMOHHOIO CTaTyca,
COCTaBJICHUS U Pa3pabOTKH aJalTUPOBAHHOTO a/IeKBaTHOTO BO-
MPOCHHKA JUIS TTOXKUIIBIX JIIOJIEH TPY3UHCKOM MOMYIISIUH.

[IpoBeneHHoe uccieqoBaHKEe — IIEpBast OIBITKA ONpeaee-
HUS HYTPULMOHHOTIO CTaTyca MOXMIBIX U JIUL CTapuecKoro
Bo3pacTa B I'py3un. B xome uccienoBaHus npoaHanau3upo-
BaHO 150 BompocHHKOB 15 THUIOB, B pe3yibraTe OTOOPaHBI
CTaHJAPTHbIE METOJAbI OLIEHKH JHEBHOTO U OOBIYHOTO IIH-
TaHUA, a TaKKe BONPOCHUK MHUHUHYTPULHOHHOM OLICHKH
(kpatkast popma). [{ns okoHUaTeNbHOW ajanTaunuu paszpabo-
TaHHOTO BOIIPOCHMKA HCIOJB30BAJIU HUCCICAYEMYIO IPYIILY,
KOTOPYIO c(hOPMHUPOBAIIH OCIIE OLEHKN HYTPUIIMOHHOTO CTa-
Tyca 75 310pOBBIX HOXKMWIBIX JHL > 60 et (14 myxuuH, 61
JKEHIIUHA).

Pa3paboTaHHbIil BONPOCHUK COCTOMT W3 TpEX wvactel: 1.
AHaMHECTHYECKHE JaHHBbIC — 3JIEMEHThl MEAUIMHCKOH, colu-
AJIbHO-’KOHOMUYECKOH, HCIIOIb3YEMbIX JIEKapCTB U TUET-UCTO-
puu; 2. 24-4yacoBoe BOCHPOU3BEICHUE TUTAHUS - MHOTOKPATHBIN
MHOI'OXOZI0BOH ompoc (5 cryneHed, 4 HenociaeIoBaTelbHbIX
IHs); 3. ADanTUPOBaHHBIM BONPOCHUK YacCTOThI MUTaHUS — 42
€/IMHULI, HEKOJINYECTBEHHBIN MM IOJIyKOJIHMYECTBEHHBIH, C OT-
KPBITHIM KOHLIOM, JIMIIOM K JIUIy C PECIOHAEHTOM, YIIpaBise-
MBIl HHTEPBBIOEPOM.

AJIeKBaTHBIN BOIIPOCHUK, pa3pabOTaHHbIH JUIs TOXKUIIBIX JIUILL
IPY3MHCKOM TOMYISILMU MO3BOIMT mpodeccuonanam B [py3un
UCIIONB30BaTh Ha MPAKTUKE Pa3pabOTaHHBIN HAAEKHBIH BOIIPO-
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CHHK. AjlanTanys aeKBaTHOIO IOJX0/a, YUUTHIBAIOLIETO 0CO-
OCHHOCTH HaceJeHus [py3uu, SIBISETCS YCICIIHBIM OIBITOM
JUIs TaJIbHEHIINX MCCIICIOBAHUH, a TAK)KE, JIy4lllell MOTUBaIeH
Ul IPAaKTUKOB M UccienoBareneii B [py3un nponomkuTh pas-
BUTHE 3TUX UHCTPYMECHTOB.
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DIRECT MEASURED AND ALTERNATIVE ANTHROPOMETRIC INDICES
IN GEORGIAN HEALTHY ELDERLY POPULATION: RELIABILITY/VALIDITY OF ASSESMENT TOOLS

Malazonia M., Dvali G., Tabagari S., Tabagari N.

David Tvildiani Medical University, Thilisi, Georgia

Modern anthropometry is not just the field of science or tool
for determining the sizes of the human body’s parts.Assessment
of anthropometric aspects of common health problems is a sig-
nificant task for clinical medicine. According to ABCD approach
[14, 19], anthropometry is an essential method for assessing the
individual and population’s nutritional status in combination
with laboratory, clinical and dietary assessment. However, po-
tentials of anthropometry increased in assessing different health
problems and disorders, e.g. atherosclerosis-related, cognitive,
osteoporosis, poor activity and all-cause mortality in elderly
[21]. Anthropometric measures can be recommended as good
predictors of prefrailty/frailty in older adults [4].

Older adults are the most rapidly growing population in devel-
oped countries. A similar picture is observed in Georgia. According
to the National Statistics Office of Georgia and the United Nations
Population Found Office in Georgia [2], based on the 2014 Gen-
eral Population Census Data, in 2050 from every four person one
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will be elder. However, little attention has been paid to nutrition as-
sessment, including anthropometric aspects of the Georgian elderly
population and this issue has not yet been studied.

Based on the above, the anthropometric assessment of the el-
derly in Georgian population is a very actual medical and, at the
same time, a large-scale social-economic problem.Consequent-
ly, the aim of the research was standard and alternative mea-
surement of anthropometric indices in Georgian healthy elderly
population for determining the reliability/validity of the widely
used and recognized assessment tools.

Material and methods. Research on the anthropometric as-
sessment as the part of nutritional status assessment of Georgian
elderly people was planned at the David Tvildiani Medical Uni-
versity, Tbilisi. This part of study was dedicated to assessing
direct measured and alternative anthropometric indices for de-
termining the validity of the recognized equations in practically
healthy elderly people of Georgian population. At the moment
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of the research start (2011) universal health care program did
not work [26], that’s why we have proposed to the elderly from
several organizations/unions to participate in the study. Based
on preliminary data, more than 500 persons have been selected.

Finally the research/study group has been developed using the
exclusion criteria and people with following conditions and di-
agnosis were not able to get involved in the study: age under 60
y, dementia, chronic alcoholism, oncological diagnosis, diabetes
mellitus, heart, lung, liver or kidney failure; myocardial infarc-
tion, brain stroke or surgical intervention (during last 6 months),
chronic infections, chronic diseases in the acute phase, swallow-
ing difficulties, oral and dental severe disorders, maldigestion
and/or malabsorbtion, restrictive diets, medication (which af-
fects the balance of nutrients, patient memory and concentration
capacity); also, lack of interest on participating in the study. It is
noteworthy that the 60-75 years old employed men had the low-
est interest for involvement in the research, also those who did
not want to publicly disclose their nourishment.

After signing an Informed Consent 60-85 years old 75 per-
sons (with different physical and social activity) were involved
in the study: Study group > 60 y (n=75): men (n=14; 18.7%);
women (n=61; 81.3%). Subgroup <75 y (n=64; 85.3%): men
(n=9; 14.1%); women (n=55; 85.9%). Subgroup 75+ y (n=11;
14.7%): men (n=5; 45.5%) and women (n=6; 54.5%).

Methods: the cross-sectional study examined the direct measured
and alternative anthropometric indices in Georgian healthy elderly.

For Anthropometric assessment we used: 1. Standard mea-
surements: weight, height, waist circumference (WC) and hip
circumference (HC), mid arm/mid upper arm circumference
(MAC /MUAUC), triceps skinfold thickness (TSF), body mass in-
dex (BMI), waist to hip ratio (WHR), Arm Muscle Area (AMA)
— using standard methods and tools for measurable values and
standard formulas for calculating values [21, 27].

2. Alternative measurements: demispan, demispan equivalent
height (DEH), demispan equivalent BMI (DE BMI), Mindex (for
women), Demiquet (for men). using Bassey s equations [1, 21].

DEH for men (cm) =(1.40xdemispan (cm))+57,8;
for women (cm) = (1.35xdemispan (cm))+60.0
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Demiquet = mass/demispan®(kg/m?);
Mindex = mass/demispan(kg/m).

For Statistical assessment we used: SPSS - all statistical tests
were conducted in Statistical Package for Social Sciences (SPSS)
for Windows (IBM Corp. Released 2011. IBM SPSS Statistics
for Windows, Version 20.0. Armonk, NY: IBM Corp.). Continu-
ous variables were characterized as means (+SDs) and categori-
cal variables were determined as n (%). Independet samples T
test and ANOVA — were used to compare groups by continuous
variables, to determine how much of a variable’s mean value is
dissimilar in different groups (by age, sex, BMI); Pearson coef-
ficient (correlation test) — to evaluate the association between
the dependent variables, for measure the linear correlation be-
tween two continuous variables; BMI and DE BMI agreement
was assessed by squared weighted kappa statistic [18], Paired
Samples T test - to determine how two variables (e.g. direct
measured height and demispan equivalent height, standard BMI
and demispan equivalent BMI) are different from each other in
one group; Bland and Altman - to assess revealed trends in dif-
ference and for graphical imagery [9].

Results and their discussion. Measured demispan and calculat-
ed demispan equivalent height and BMI, also mindex and demiquet
data were presented as mean (standard deviation) (Table 1).

Considering the standard measurements data, the trend of ex-
cess weight and obesity was revealed in the practically healthy
elderly. Based on BMI range according to WHO criteria, the
data from 78.7% of participants’ were above the norm, 21.3%
- normal and 0 - below the norm. More detailed, with “normal
weight” were diagnosed only <75y old 11 participants (n=3 men,
n=8 women) and 75+y old 6 person (n=3 men, n=3 women) —
17 (n=6 men, n=11 women) from 75 (n=14, n=61 women). All
other participants were diagnosed with “overweight” (<75y n=4
men, n=19 women; 75+y n=1 men, n=2 women) and “obesity”
(<75 y n=2 men, n=28 women; 75+y n=1 men, n=1 women).

The evaluated correlation data between standard and alterna-
tive mass indexes on the one hand and, on the other hand, be-
tween mass indices and other anthropometric characteristics are
presented in the Table 2.

Table 1, Anthropometry, measuring and computational standard and alternative values

Characteristics, men women Study group
Indices <75(=9) | >75m=5) | All(n=14) | <75 @0=55) | >75(n=6) | All(n=61) | Total (n=75)
Weicht 82,9 77,8 81,1 79,4 69,3 78.5 78.9

g (10,4) (10,7) (10,4) (15,5) (13,6) (15.5) (14.7)
1,7 1,7 1,7 1,6 1,6 1.6 1.6

Height ’ ’ g g ’
& 0,1) 0) 0,1) 0,1) 0,1) (0.1) (0.1)
Demisoan 81,0 81,6 81,2 74,8 74,0 74.7 75.9
P (3,3) (4,2) (3,5 3,7) (3.8) (5.,6) (4.4)
BMI 274 25,8 26,8 30,6 272 30.2 29.6
(3.,6) (2.8) (3.3) (5,6) (4,8) (5.6) 5.4
1,7 1,7 1,7 1,6 1,6 1.6 1.6

DE H 9 b 2 b b
0) 0,1) 0,1) 0,1) 0,1) (0.1) (0.1)
283 26,2 27,6 30,6 272 30.2 29.7
DE BMI G.7) @.7) (3.5) (5.6) (5.5) (5.6) (5.4)
Mindex 106,1 93,9 104.9 104.9
(19,4) (18,8) (19.6) (19.6)
Demiduct 126,8 96,6 116,0 116.0
! (18,3) (48,8) (34,1) (34.1)
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measuring: Weight (kg), Height (m), Demispan (cm); computational: BMI — body mass index (kg/m?),
DE H — demispan equivalent height (m), DE BMI - demispan equivalent body mass index (kg/m?),

Mindex (for women, kg/m), Demiquet, (for men, kg/m?)
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Table 2. Correlation between anthropometric characteristics

men women
<75 (n=9) >75 (n=5) <75 (n=55) >75 (n=6)
BMI D.quet BMI D.quet BMI Min. BMI Min.
Weight 874%%* .800%* .950%* .388 937** 966** 944+ 962%*
Height =377 -.393 469 .170 .012 142 207 426
BMI 1 949+ 1 404 1 .982%* 1 .945%*
Demispan -.359 -.519 440. .067 .080 132 -.069 -.234
DE H -411 -.591 482 .095 .090 144 -.098 -.262
DE BMI 970%* 982%* .983%* 456 983%* .998** .933%* .988**
Mindex 982%* 1 .945%%* 1
Demiquet .949%* 1 404 1
wC .891%* 776%* 872 116 .839%* .859%* .860%* .945%*
HC 857** 743* .960** 274 927H* 951#* .945%%* 950%*
WHR .508 470 .638 -.260 .067 .066 .038 .064
MAC 315 158 732 795 812%* .805%* .888* .950%*
TSF -.368 =317 578 916* 634+ .648%* 439 .654
AMA 428 287 537 .366 6817+ 659+ .933%* .904*

**_ correlation is significant at the 0.01 level (2-tailed) and *Correlation is significant at the 0.05 level (2-tailed);anthropometric
characteristics: Weight, Height, BMI — body mass index, Demispan, DE H — demispan equivalent height, DE BMI — demispan
equivalent body mass index, Mindex for women, Demiquet for men, WC — waist circumference, HC — hip circumference, WHR —
waist to hip ratio, MAC — midarm circumference, TSF — triceps skinfold, AMA- arm muscle area

Table 3. Paired Samples Statistics, Correlation and Test

Paired Samples Statistics Paired Samples Paired Samples Test
Std. Correlations Paired Differences
N Mean Std.D. Er. ) Std.Er. Sig. (2-
mean | Corr. Sig. Mean | Std.D. mean tailed)
i 75 1.633 074 .009
Pair1 | Height 899 | .000 | .003 | .032 004 355
DEH 75 1.630 .065 .007
All ) BMI 75 29.607 | 5.418 .6256
Pair 2 979 | .000 | -133 | 1.112 128 303
DE BMI 75 29.740 | 5.357 6186
- 14 1.738 052 014
Pair1 | Teight 772 | 001 | 019 | .033 .009 058
M DEH 14 1.719 .045 012
. Pair 2 BMI 14 | 26821 ) 3329 850 973 000 764 797 213 003
air . . -. . . .
N DEBMI [ 14 | 2758 | 3454 | 923
\\Y - 61 1.609 .054 .007
o | Pair1 | Heieht 822 | 000 | .000 | .031 004 1.00
o DEH 61 1.609 .049 .006
E , BMI 61 30.246 | 5.619 719
Pair 2 980 | .000 011 | 1.129 145 937
N DEBMI | 61 30234 | 5.611 718
; 64 1.629 071 .009
pair1 | eight 915 | .000 | .003 | .029 004 368
DEH 64 1.626 061 .008
<78 Pair 2 BMI 64 30133 | 5488 086 981 000 123 | 1.051 131 351
air . . -. . . .
DE BMI 64 30.256 | 5.379 672
; 11 1.658 .087 026
Pair1 | Hcight 830 | .002 | .005 | .049 015 766
DEH 11 1.654 .081 .025
75+ ‘ BMI 11 | 26546 | 3912 | 1.180
Pair 2 939 | .000 | -.191 | 1.480 446 678
DE BMI 11 |26736 | 4296 | 1.295

Comparison of Height and demispan equivalent height (DEH), body mass index (BMI)
and demispan equivalent body mass index (DE BMI)
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The Bland and Altman plot
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Fig. 1. Bland and Altman plot analysis. Differences between BMI and demispan equivalent BMI (BMI d on figure)

Table 4. Unstandardized and Standardized Coefficients

Model Unstandardized Coefficients Standz;.:::zli(: Coef- ) sig.

B Std. Error Beta
, (Constant) -470 731 -.643 522
Mean 011 024 .055 468 .641

The Kappa Statistic (Cohen’s Unweighted Kappa) was used
to test interrater reliability (for BMI and DE BMI) and the de-
termined index was 0.8518. Paired Samples T test was used for
comparison of several results obtained from direct measuring
and valid equations. how the two variables — height and demis-
pan equivalent height, or BMI and demispan equivalent BMI
- are different from each other in one group. Statistically signifi-
cant difference between the BMI and DE BMI was determined
only for men (i.e. sex-specific difference) and there were no age-
specific significant differences (Table 3).

According to the Paired Samples Test results (Table 3,
“ALL”), p=0.30>0.05 which confirms that there were no differ-
ence (difference is significant at p<0.05) between two methods
(between direct measured BMI and alternative DE BMI). Ac-
cordingly, Graphical analysis of Bland and Altman agreement
was acceptable.

As shown in the Fig., low and high BMI were characterized
by the same scattering of differences between methods and there
were no trends in differences between BMI and DE BMI. This
result was confirmed with correlation analysis where the Beta
coefficient was 0.641 (see Table 4) and the bias (Fig. 1) was
quite small (-0.0133).

Our research is the first study of the elderly anthropometry in
Georgia that implies following: we did not have anthropomet-
ric characteristics obtained by standard measurement before the
start of our study; At the same time, the alternative indices were
never determined in Georgian elderly. So the prerequisite of re-
search can be described as follows: on the one hand, absence
of population-specific measurements, standard anthropometric
characteristics and the impossibility of comparison our results
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with the previous study findings, on the other hand, necessity of
caution for using alternative indices because there was no evi-
dence of validity of these indices in Georgian elderly population.

Anthropometry is simultaneously simple, quick, inexpensive,
the most reliable and specific indicator of malnutrition in elderly
[13]. Human body anthropometric characteristics are changed
during the process of physiologic ageing. Especially noteworthy
the changes of standing height and accompanying measuring er-
rors that are related to the kyphoscoliosis and often becomes
the puzzle in clinical and research practices. Therefore anthro-
pometric aspects and common health problems in older adults
are particularly different [21].

BMI was suggested as a measure of chronic energy deficien-
cy in adults [23], as a measure of body fatness [5]. However,
e.g. comparison of BMI and i.e. “fat indices” (percent body fat
(PBF) and fat mass index (FMI)) revealed a limitation of BMI
[20]. Correlation between the BMI and the survival in elderly
requires more liberal dependence on the overweight and obesity
thresholds [6]. At the same time, obesity is modifiable risk fac-
tor for morbidity and mortality and population level reduction in
obesity could increase life-years lived in good health [24].

So, selecting the optimum anthropometric method in elderly
depends on the purpose and good understanding of practical and
theoretical limitations. The considering variables include height,
weight, body mass index (BMI) and alternative indices [16]. Di-
rect or alternative anthropometric measurements are significant
to assess risk for malnutrition [15] and alternative indices reflect
the possibility for accurately evaluation of elderly nutrition.

Demi-span — the distance from medial line of sternal notch
to finger roots along stretched out arm - is a practical alterna-
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tive measurement of skeletal size [1]. Demispan was suggested
as the most sustainable anatomic characteristic against to age-
related changes that can be used to evaluate the altered height
of the older people and to calculate demispan .equivalent height
and, accordingly, BMI using validated equations. Comparison
of standing height, estimated current height and demispan esti-
mated height revealed preference of demispan estimated height
when calculating BMI to assess nutritional status, especially,
in elderly [17]. Inaccurate estimation of height causes an age-
revealed misclassification of undernutrition and obesity. There-
fore patients at true risk cannot received adequate assessment
and management [8]. For more accuracy, it is recommended to
use the Mindex and the Demiquet as a an alternative index for
women and men respectively instead of BMI in the elderly [21].

Thus, BMI is no longer the only and absolute diagnostic crite-
ria for malnutrition [3,25] and requires a different interpretation
for elderly people. Despite this, BMI is included in malnutri-
tion risk assessment tools [3,22,25] as an informative, simple,
available and inexpensive weight to height index using direct
measurement or alternative method.

Therefore we needed to select adequate/optimal methods for
standard and alternative measurement of anthropometric indi-
ces, determining the reliability/validity of the widely used and
recognized equations and use it for the first time in the Georgian
healthy elderly population. We knew well that, for the maximal
accuracy, population- and age-specific equations are necessary
[10, 12]. But we did not have any previous studies confirming
reliability/validity of any equation. Therefore we choose the
most widely used Bassey’s validated equations [1].

Participants of our research were not bed-ridden patients, they
were practically healthy elderly without difficulties of standing
due to obvious spinal deformities, weakness, pain and disability.
However, it is not yet clear whether demi-span should be used
in the absence of a valid height measurement or as the measure
of choice for older people [11]. Therefore we used demi-span to
estimate height and BMI. Considering that BMI traditional stan-
dard weight to height index, we used mindex and demiquet for
women and men respectively as alternative mass indices [21].

The findings of our study have shown that BMI is not height-
dependent variable, moreover, BMI as mindex and demiquet is
a mass/weight-dependent anthropometric characteristic. BMI,
demiquet and mindex had nearly same correlation with other
anthropometric parameters (especially for women).

High correlation between direct measured/calculated BMI
and demispan equivalent BMI were confirmed by Pearson coef-
ficient 0.979 (p<0.01). High agreement between two methods
were confirmed by following:

The Cohen’s Unweighted Kappa index was 0.8518, consider-
ing that observed possible maximum 0.9526 (0.01 — 0.20 slight
agreement, 0.21 — 0.40 fair agreement, 0.41 — 0.60 moderate
agreement, 0.61 — 0.80 substantial agreement, 0.81 — 1.00 al-
most perfect or perfect agreement) [18].

According to the Paired Samples Test results, there were no
difference between direct measured BMI and alternative DE
BMI. Statistically significant difference between the BMI and
DE BMI was determined only for men (0.003 - difference is
significant at p<0.05). However, there were only 14 men in our
research group and the use of this method recommended in a
larger group.

Considering that correlation coefficient only measures the
strength of a relationship (not the agreement) between e.g. BMI
and DE BMI, moreover, high correlation does not necessarily
mean a perfect agreement [7] between BMI and DE BMI, we

© GMN

used Bland and Altman agreement analysis method [9]. Graphi-
cal analysis (Figure 2) demonstrated the absence of the trends in
differences between BMI and DE BMI.

Consequently, we convinced that these two methods — the
standard direct measurement of body mass index and the calcu-
lating of alternative BMI using demi-span - have similar results
in Georgian healthy elderly.

Conclusion. Our research is the first study of the anthropom-
etry as the part of nutritional status assessment in Georgian el-
derly that implies the first using of standard (WC, HC, MAC
/MUAC, TSF, BMI, WHR, AMA) and alternative (demispan,
DEH, DE BMI, Mindex, Demiquet) indices, the first determin-
ing the reliability/validity of the widely used and recognized as-
sessment tools.

The findings of our research confirm that Demi-span is a reli-
able measure of stature in Georgian healthy elderly. Demiquet
and Mindex are useful indices for our population and suitable
for use in clinical practice and in the study of the Georgian el-
derly when the use of standard weight to height indices may be
questionable.

Considering to results of statistical analysis, strength of cor-
relation and agreement between direct measured BMI and al-
ternative BMI confirms that the Bassey’s equation is valid for
Georgian healthy elderly, Demispan equivalent height and BMI
is reliable and, accordingly, useful in case of lack of standard
calculations or to avoid errors of direct measurements.

However, further studies with higher subject numbers are
needed to confirm our findings. Additional studies covering
other communities in Georgia with different socioeconomic and
ethnic composition, also, with different diseases would be nec-
essary to obtain a better anthropometric characterization of the
Georgian elderly.
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SUMMARY

DIRECT MEASURED AND ALTERNATIVE ANTHRO-
POMETRIC INDICES IN GEORGIAN HEALTHY EL-
DERLY POPULATION: RELIABILITY/VALIDITY OF
ASSESMENT TOOLS

Malazonia M., Dvali G., Tabagari S., Tabagari N.
David Tvildiani Medical University, Thilisi, Georgia

The aim of the research was standard and alternative mea-
surement of anthropometric indices in Georgian healthy elderly
population for determining the reliability/validity of the widely
used and recognized assessment tools.

Our research is the first study of the anthropometry as the
part of of nutritional status assessment in Georgian elderly. For
anthropometric assessment we first time used 1. Standard mea-
surements (weight, height, WC, HC, MAC /MUAC, TSF, BMI,
WHR, AMA using standard methods and tools for measurable
values and standard formulas for calculating values), and 2. Al-
ternative measurements (demispan, demispan equivalent height
and BMI (DEH, DE BMI), Mindex for women, Demiquet for
men. using Bassey‘s equations).

Our study group formed for the nutritional status assessment
in Georgian healthy elderly (Study group > 60 y (n=75): men
(n=14); women (n=61). Subgroup <75 y (n=64): men (n=9);
women (n=55); Subgroup 75+ y (n=11); men (n=5); women
(n=0)).

Based on BMI range, the data from 78.7% of participants’
were above the norm, 21.3% - normal and 0 - below the norm.
The findings of our study have shown that BMI is not height-
dependent variable, moreover, BMI as mindex and demiquet is
a mass/weight-dependent anthropometric characteristic. BMI,
demiquet and mindex had nearly same correlation with other
anthropometric parameters (especially for women). High cor-
relation between direct measured/calculated BMI and DE BMI
were confirmed by Pearson coefficient 0.979 (p<0.01). The Co-
hen’s Unweighted Kappa index was 0.8518 (0.81 — 1.00 almost
perfect or perfect agreement). According to the Paired Samples
Test results, there were no difference between BMI and DE
BMI. Statistically significant difference between the BMI and
DE BMI was determined only for men (0.003 - difference is
significant at p<0.05). However, there were only 14 men in our
research group and the use of this method recommended in a
larger group. Graphical Bland and Altman agreement analysis
demonstrated the absence of the trends in differences between
BMI and DE BMI.

The findings of our research confirm that Demi-span is a reli-
able measure of stature in Georgian healthy elderly. Demiquet
and Mindex are useful indices for our population and suitable
for use in clinical practice and in the study of the Georgian el-
derly when the use of standard weight to height indices may
be questionable. Considering to results of statistical analysis,
strength of correlation and agreement between direct measured
BMI and alternative BMI confirms that the Bassey’s equation is
valid for Georgian healthy elderly, Demispan equivalent height
and BMI is reliable and, accordingly, useful in case of lack
of standard calculations or to avoid errors of direct measure-
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ments. However, further studies with higher subject numbers
are needed to confirm our findings. Additional studies covering
other communities in Georgia with different socioeconomic and
ethnic composition, also, with different diseases would be nec-
essary to obtain a better anthropometric characterization of the
Georgian elderly.

Keywords: elderly, nutritional status, anthropometric assess-
ment, weight, height, body mass index, demispan, demispan
equivalent height, demispan equivalent body mass index, min-
dex, demiquet, waist circumference, hip circumference, waist
to hip ratio, triceps skinfold thickness, mid arm/mid upper arm
circumference, arm muscle area.

PE3IOME

U3MEPEHHBIE IIPSIMBIM CIIOCOBOM U AJIBTEP-
HATUBHBIE AHTPOIIOMETPUYECKHUE HHJAEKCbI
CPEJIA 3JOPOBBIX MOKUJIBIX B I'PY3UM: HA i K-
HOCTb UHCTPYMEHTOB OIIEHKHA

Mauna3zonust M.O., IBaau I'H., Tadarapu C.U.,
Ta6arapu H.C.

Meouyunckuil ynuseepcumem /lasuoa Teunouanu, Tounucu, I pysus

Lenpro ucciienoBaHus SBUIOCh U3MEPEHHUE AHTPOIOMETpPU-
YECKUX MHACKCOB CTAHAAPTHBIMHU U aJIbTEPHATUBHBIMU METOAA~
MU CPEAU 3J0POBBIX IMOKUJIBIX JIUL B pr3nu JJIsA yCTaHOBHeHI/Iﬂ
Ha)lé)KHOCTI/I HIMPOKO MCIIOJIB3YEMbBIX W IPU3HAHHBIX l/lHCpr—
MEHTOB.

HccnenoBanue NOCBAIICHO aHTPOIIOMETPUH, KaK YaCTH OLICH-
KU HyTpI/ILlI/IOHHOFO CTaTyCa MOXXHJIIBIX JIMII B pr3nn. I[J'lﬂ aH-
TpOHOMeTpI/I‘leCKOﬁ OLICHKH HCIIOJIb30BAHBI: CTAHAAPTHBIC H3-
MepeHus (Bec, pOCT, OKPYKHOCTb TaJIH, Oe/ipa 1 cpeHeil yacTu
Iieya, TOJIIMHA CKJIQJKU KOXKH TPEXIVIABOM MBI, HHIEKC
maccel Tena - IMT, cooTHolIeHue TaJlul U OKpy>KHOCTH O6€1ep,
IuI1oma b MbIIIBI IJI€Ya — C UCIIOJIb30BAHUEM CTAaHJAPTHBIX UH-
CprMeHTOB U METOHAOB IJI UMEPIACMbIX BCJIWYHH, CTaHAapT-
HBIX (I)OpMy.]'l JUIST BBIYUCIISIEMBIX Be.]'ll/l'-ll/IH) U aJIBTCPHATUBHBIC
u3MepeHus (I0JIy-pacCTOsIHUE, TOY-PACCTOSHUIO SKBUBAJICHT-
Has BbIcOTa - [I9B 1 nosy-paccTossHUIO SKBUBAJICHTHBIN HHIICKC
Macchl Tena - [19 UMT, Munaekc ajis xKeHIuH, JleMuKkBeT ais
MY’KYHH C UCTIONb30BaHneM Gopmy: bacceii.

I[J'lﬂ OLICHKH HyTpI/ILlI/IOHHOFO CTaTyCa 30POBBIX ITOXKUJIBIX
i chopMHUpOBaHa Uccienyemas rpymmna - >60 ner (n=75) — 14
MYX4HH, 61 jKeHIIHA.

Onupasics Ha nuana3zoH VIMT, nokasarenu 78,7% ydacTHu-
KOB HCCJICIOBaHUS ObUIN BbIlie HOPMBI, 21,3% - HOpMaJbHBIC.
Pesynbrarsl NpOBEAEHHOIO MCCIIEN0BAHUS MToKa3anu, yto UMT
HE SIBJIACTCS TIEPEMEHHON BEJIMYMHOM, 3aBUCUMOM OT BBICOTHI,
6onee Toro, UMT, takke, kak 1 Mungekc u JleMUKBET, sIBJIsI-
€TCs aHTPOIIOMETPUUCCKUM I10Ka3aTesieM, KOTOPbIH 3aBUCUT OT
Beca/Maccel Terna. UMT, Munaekc u JleMUKBET MMEIH MOYTH
OJMHAKOBYIO KOPPEJALUIO C APYTMMH aHTPOIOMETPUYECKUMU
napamerpaMu (0COOEHHO, y JKeHILIMH). BbIcokast koppessius
mexy UMT u I15 UMT noxnrBepamiach ¢ moMoIsio kodddu-
uuenta [Tupcona 0.979 (p<0.01). Uunexc Koxen Kamnma cocra-
Bl 0.8518. ComacHo pesynbraTtaM TecTa HapHBIX 00pasloB,
pazmuns mexay UMT u I1D UMT ne obHapysxeHo. CratucTu-
YECKH 3HAUYUTENILHOE Pa3Indre 0OHAPYIKEHO TOJNBKO Y MY)KUUH
(0.003 — paznuuue pocrosepHoe, npu p<0.05). OgHako B uc-
cietyeMoii rpyrme ObuIo Beero 14 My)K4uH, a HCIOJIb30BaHUE
MeTozia peKOMEeHI0BaHo uisi Oostee Gonpuoil rpymmbl. [padu-
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4yecKui aHanu3 coracus brnanga m AnTmaHa 1mokasbIBaeT OT-
cyTcTBUe TeHaeHImHy pasznuuusg mexay UMT u [10 UMT.

PesynbTaTel MpPOBEIEHHOrO MCCIEJOBAHUS TOATBEPXKIAIOT,
YTO MOJIY-PACCTOSHUE SBIACTCS HaAEKHBIM U3MEPECHUEM BBICO-
ThI JJIS1 3I0POBBIX MOXKUIIBIX Jiull B ['py3un. Munnexc u JleMuk-
BET IOJIE3HBbIE MHAEKCHI JUIS I'PY3MHCKON MOMYJSILHUU U SIBIIS-
I0TCS. COOTBETCTBYIOLIMMU JJIS1 UCIIOJIb30BAaHNS B KIMHUYECKOH
IPaKTUKE IPU UCCIICAOBAHUM MOXKUIBIX JIUL B [ py3un. YuuTsl-
Bas Pe3yNbTaThl CTATUCTUUECKOTO aHAJM3a, IPOYHOCTh KOppe-
JISILIMU U COOTBETCTBUS MEKIY U3MEPEHHBIM IIPSIMBIM CIIOCOOOM
WUMT u ansreprarusabsiM [1D UMT noarsepikaaet, 4to Gpopmy-
na baccenst 3aciyuBaeT AOBEpUs IS UCIONB30BAaHUS CPEIH
3JJ0POBBIX NOXKHIIBIX Ipy3uHcKoi nomynsauuu. UMT u 15 UMT
SBJISIOTCS] Hal&KHBIMU U, COOTBETCTBEHHO, TTOJIE3HBIMH B CIIy-
Yae HEeJOCTaTKa CTaHAAPTHBIX BBIYMCICHUN WM MPHU OLIMOKaX
IPSIMOT0 N3MEPEHHUSI.
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POJIb BUTAMUHA D B PABBUTUU IICOPUA3A U AKHE

Auarasuna T.O., Tyup I'.3., [lmembaeBa C.A., I:xxernucoaeBa 3.C., barnenosa I'.P.

HAO «Meouyurckuii Yuusepcumem Acmanay, Hyp-Cyaman, Kazaxcman

B mocnennue rompl MccinenoBaTeNAMH IOMyYeHBI JaHHBIE,
CBHUJIETENBCTBYIONINE, YTO BUTAMHH D SBIAETCS TOPMOHOM,
KOTOPBIH OTMOCPEyeT pa3NIuIHbIe «HEKIaccHuecknue» 3phexTo
B OpraHax M TKaHAX. B "acTHocTH, Ha cTpaHuuax mpodeccu-
OHAIIBHOM INeYaTH aKTUBHO OOCY)KHaeTcst poib BUTamMHuHAa D B
MOAAEPKAHNN HOPMAJILHOTO COCTOSTHHSI KOXKH, a B CIydae ero
nepunuTa — B Pa3BUTUH KOXKHBIX 3aboneBanuii. OcHOBaHHEM
JUIS paCCMOTPEHHMS 3TOTO acmekTa (yHKuui BuTamMuHa D ciy-
KHUT TOT (aKT, 4TO B KEPAHOLUTAX OOHAPYKEHA HKCIPECCHs
peuenTopa Butamuaa D (VDR), koTopslil ydacTByeT B 3aMen-
neHnn nponudepanun u cnocodbcTByer auddepeHnmann Ke-
patuHOIMTOB [4].

IIpoBenen psn uccie0BaHUM, MOCBALIEHHBIX OLIEHKE Jie-
¢unura ButamuHa D B pa3sBuTHM psga 3a00eBaHUN KOXKHU 1
3¢ (HEKTUBHOCTHU €ro MPEenapaToB B JEUCHUN KOXKHOU MATOI0-
rud. MMeromuecss Ha CETOAHSIMIHUI JeHb JaHHBIE HE JAIOT
MOJTHOHN XapaKTePUCTUKHU POJIM BUTaMuHa D B UX martorenese
[5]. Bonee meHee u3ydyeHa 3aBUCUMOCTH Pa3BUTHSA ICOpHa3a
oT nedunura Buramuna D. M3BecTHO, 9YTO maToreHes 3Toro
3a007€BaHNs CKJIAJBIBACTCA U3 MHOXKECTBA 3BEHBEB, CPEAM
HUX OCHOBHBIMHU SIBIISIETCSI HAPYIIEHUE KEPATUHH3AINH, TIPO-
SIBIISIIOIIEECS B M3MEHEHNH Au(QepeHnnanuy MuaepMaib-
HBIX KEPAaTMHOLUTOB M YBEIHYEHHH CKOPOCTH KIIETOYHOM
nponudepaunn. [lo maHHeIM psAna wucciemoBateneir [8,9],
ncopuas u AepuIUT BUTaMIHa D UMEIOT 001mune naroreneTu-
YEeCKHE 3BEHbA — K I[EHTPAIbHBIM MEXaHU3MaM, JEKallIM B
OCHOBE MX CHCTEMHBIX MPOSIBICHUH, OTHOCUTCS] HU3KOAKTHB-
HOE TeHEepaln30BaHHOE HECTIEU(PHIECKOe BOCTIaneHnEe. BhI-
HIEU3TI0KEHHOE TTOCTYKNI0 OCHOBAHUEM AJISI U3yUEHUS POIH
nedunura ButamMuHa D B pasBuTuu mncopuasa. bexupooit
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3.10. [1] ycranoBaeHo, 4yTo y O0NbHBIX OnsmiedHoi hopmoit
[ICOpua3a B OCCHHE-3MMHHUI IEPHOJ] OTMEYAETCS HEA0CTATOU-
HOCTh BUTaMHHA D, 4YTO BBI3BIBACT CHHIKCHHE B CHIBOPOTKE
KPOBH COJCp)KaHHsA HPErOPMOHANBHONH (GOpMBI BHTAMHHA
D — 25(OH)D3 u KOHIEHTpauWu aKTHBHOI'O MeTadoIuTa
putamMuna D, — D-ropmona (kansuurpuona) 1,25(0OH)2D3.
ABTOp OTMEYAeT, 4TO II0 MEpe BO3pAacTaHMs IUIOMIAAM IIO-
paKeHUS KOXHU IICOPUATUYECKUM IIPOLECCOM IMPOHCXOAUT
3HAUUTENIBHOE yBEIMYeHHE nepULUUTa BUTAaMHHA D, Kak 1o
COZICPXKAHUIO MPErOPMOHAIBHON (DOPMBI, TaK M AKTHBHOTO
metabonuta. McenenoBarenb yKa3plBaeT Ha CE30HHOCTH Jie-
¢unnTa BuTaMuHa D y MAIMEHTOB C IICOPHA30M — BBISBIICH-
Hasg pacHpoOCTPaHEHHOCTh D-HenocTaTouHOCTH/IAehuIuTa
y Takux OOJNBHBIX B OCEHHE-3UMHHH mepuof (OKTI0pb-(es-
panb) cocrtaBuna 62%. B apyrom nccmemoBanmm [6] pac-
MIPOCTPAHEHHOCTh  JIe(UUUTA/HEOCTATOYHOCTH BHTaMHUHA
D y manumenToB ¢ mcopuazoMm okxasanach emie Beime - 73,2%
. BO3MOXHO, CTONb BBIPQKCHHBIC PA3JIMYMs B MOKA3aTEISIX
pacrpocTpaHeHHOCTH AedHuLunTa BUTaMUHA D y MannueHToB ¢
Icoprua3om 00yCIIOBICHBI TEM, YTO B UCCieq0BaHnN bekupo-
Boii O.10. npuHUMAIH y4acTHE NallUCHTHI TOJIBKO ¢ KOXKHBIMH
MPOSIBJICHUSAMU [ICOPHA3a, a BO BTOPOM — B COYETAHHUHU C ap-
tputoM. OIHAKO, UCCIIE0BAHNS, TOCBILICHHbIC OLICHKE POJIH
BuTamMuHa D B pa3BUTHHU IICOPHA3a U B TSIKECTH €r0 TCUCHUS
HEMHOTOUYHCIICHHBI.

CniopHOH sABISETCS TakXke ponb Aepunura BUTamMuHa D B
pasBuTuu akHe. Kak M3BECTHO, KJIIOYEBBIM 3BEHOM B IaTO-
reHese 3a0o0yeBaHus SABISETCS (OIITMKYISAPHBIA IUIIepKepa-
TO3, YTO JIaeT OCHOBAHHE MPEAIOIAraTh O PO BUTaMHUHA D
B €ro pa3BUTUHU. ABTOpaMH [7] moka3aHO, YTO B IaTOTE€HE3e
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9TOro 3a00JIeBaHUs 3HAYMTENbHASI POJIb NMPUHAIICIKUT OaK-
tepun Propionibacterium acnes. Pesynpraramu uccienosa-
Hust [2] nokaszaHo, 4To akTHUBHas (opma BUTamuHa D crio-
cobna murn6uposath auddepenunanno Thl7, BeI3BaHHYIO
Propionibacterium acnes. B npyroii pabore [3] moxazana
YYBCTBUTCIBHOCTH CCGOL[I/ITOB K KaJbUUTPHUOJY, H3 4YEro
cJeayeT, 4To aHajoru BuramuHa D moryT addexruBHo npu-
MEHSATHCS B JIEUEHUH JaHHOro 3aboyieBanus. boiee Toro, uc-
cnenosanusiMu M. T. Yildizgdren u A.K. Torgal ycranosneno,
YTO Y NAIEHTOB C aKHE YPOBEHb COJEpKaHus BUTaMuHa D B
CBIBOPOTKE KPOBH HUXKeE, YeM Yy 310poBbIX jul [12]. JIpyrue
UCCIIeI0BATEeNN 3HAYMMBIX Pa3IH4YUil 0 JaHHOMY IOKa3aTe-
JIF0O MEXAY ManueHTaMu ¢ aKHE W 3JpOBBIMU JIMLIAMU HE BbI-
SABUJIN, OJHAKO OTMCTHUIIH, UTO jleq)l/ll_IPlT BuTaMuHa D MoXkeT
INPpUHUMATH OINPEACTICHHOEC y4acTUC B pa3BUTHU aKHE, HC-
XOJsl U3 €ro aHTHOKCUIaHTHOM akTuBHOCTH [10,11]. Pesto-
MHUPYsl BBIILIEH3I0KECHHOEC, CIEAYeT 3aKJIIYHUTh, YTO JaH-
Hble O poju BUTaMUHa D B pa3BuTHM 3a00J€BaHUN KOXH,
COINIACHO JIUTEPATYPHBIM AaHHBIM, IPOTUBOPEUYMBBLI, YTO
JUKTYyeT HEOOXOAMMOCTbh pa3pabOTKH HOBBIX, Ooiee 3¢-
(.Jpel(TI/IBHl)lX CXEM JICUCHMUA.

Llenpio McciIenoBaHus SIBUJIACH OL[CHKA CBS3M MEXIY IUIa3-
MEHHBIM ypoBHeM BHTamuHa 25(OH)D B xpoBu M pa3BUTHEM
1copHasa M akHe.

Marepuan u Meroabl. lccienoBanue ciyuail-KOHTpPOJIb
npoBezicHo Ha Oase IlenTpa mepmaronoruut U TMPODUITAKTHKH
Oosie3Heil, mepeaoIuxcs MOJIOBBIM IyTeM I. ActaHbl. B nc-
ciieioBaHuy npuHsK ydactue 40 6onbHbIX, n3 HuX 20 (30,30%)
nanuentoB ¢ ncopuazom (I rpynma), 20 (30,30%) nanuen-
toB ¢ akHe (Il rpymmna). Konrponshyto rpynmy cocraBwin 26
(39,39%) 3n0poBbIX Jul. KpuTepusiMu BKIIIOYECHHUS MTALIMEHTOB
B HCClIeloBaHME OBLJIO HaJM4ue Icopuasa, JUOO aKHe, a Tak-
ke MH(OPMHPOBAHHOTO COIVIACHS HA y4acTHE B UCCIICIOBAHHN.
KpHTepl/lﬂMH UCKJIFOUCHUST U3 HUCCIICNOBAHUS SBUJICS PErysip-
HBII [TpHUEM IIperapaToB, COAEPKALIUX BUTAMUH D.

Bo3spacr ucciienyeMbIx B BBIOOpKE BapbHpOBa B IIpeesax oOT
28 no 53 ner, B cpeaneM, cocrabui 41,31£5,3 ner. Paznuuus B
CpeIHEM BO3pacTe MEXIy IpyNnIiiaMH He BBLIABICHO: B | rpynmne
oH coctaBui 41,38+4,29 r., Bo Il rpynne — 40,98+4,88, B rpyn-
ne kKoHtponsa — 41,57+5,67 r. (p>0,05). CooTHoIIEHHE MY>KUUH

¥ JKCHIIUH B BbIOOpKe coctaBmiio 32 (48,48%) u 34 (51,52%)
COOTBETCTBEHHO. COMOCTaBJICHUE T'CHIECPHOIO COCTaBa IPYII
MICCJICIOBAHUS MIPEJICTaBICHO B Tabnuue 1.

W3 naHHbBIX TAaOJIUILIBI CICAYET, YTO 3HAMYMBIC PA3IHIMS MEXK-
Jly TPyIIIaMH 110 T€HAEPHOMY COCTaBy OTCYTCTBYIOT.

VY BCeX y4yaCTHHKOB HMCCIIECHAOBAHUS OINpPEIEICH YPOBEHb CO-
Jiepkanus iazMeHHoro sutamusa 25(OH)D ¢ nomomipio Tect-
cuctemsl «Elecsys» s Onoxumuueckoro ananuzaropa «Cobas
411» (Roche, IIBeitnapust). [lokazarenu ypoBHst Butamuna D
NpeACTaBICHHBI B TAOIUIE 2.

VY OonbHBIX HIcoprazoMm paccuutan uHueke PASI mis ompe-
JeneHus TsokecT 3aboneBanusi. [lomyuennsie 3Hauenust PASI
IPUBEICHBI B TAOIHUIIE 3.

Craructrdeckas o0paboTka Marepuaia OCYyLIeCTBISIACH C
IPUMEHEHHEM METO/I0B HemapameTpudeckoi cratucTuku. Jlo-
CTOBEPHOCTb BBISBJICHHBIX Pa3IMYUil MEXIY IpyIIaMu ole-
HMBaJach C IIOMOIIBI KpuTepuss MaHHa-YUTHH, paziudus
cuuTaIuch JoctoBepHbiME Tpu p<0,05. OLeHka B3aMMOCBS3H
M3ydaeMbIX MapaMeTpoOB IMPOBOAMIACH C IOMOIIBIO Kod(hu-
IMeHTa paHroBoil koppemsauuu Crnupmena. CraTucTHyecKas
00paboTKa OCYIIECTBISIACH HA NMEPCOHAIBHOM KOMIIBIOTEpE C
nomo1usto nporpammel STATISTICA 6.0.

Pe3yabTarsl u ux odcy:xaenune. Yposenb 25(OH)D B cbiBo-
POTKE KPOBH Y TIAILIMEHTOB C IICOPHUa30oM BapbUpoBall oT 3,19 Hr/mi
1o 38,60 ur/mi, B cpeanem, coctaBmi 26,11+1,1 Hr/Mi1, 9To co-
OTBETCTBYET HEOCTATOYHOCTH BUTAMUHA. Y JIMI IPYIIBI KOH-
TpoJisl ypoBeHb BUTaMuHa D B 11a3me kosnebascs B pe/esax oT
19,44 no 42,11 ur/mi, B cpennem, coctasua 32,1142,14 Hr/mi,
YTO COOTBETCTBYET HOPMaJIbHOMY YPOBHIO BUTaMuHa. COOTBET-
CTBEHHO, ypoBeHb 25(0OH)D B cbIBOPOTKE KPOBH y IIALIUCHTOB C
IICOpHa3oM ObLT JOCTOBEPHO HUXKE, ueM B KoHTposte (p<0,05).

[Ipu n3yuyenuu pacnpenenacHus nauueHTos B | rpymnme B co-
OTBETCTBHH C YPOBHEM BUTaMHHA D yCTaHOBIEHO, YTO TOJIb-
K0y 5(25,0%) u3 HUX oTMevascst ero HopMaJbHbIN YPOBEHb,
Torna kak B 13 (65,0%) cinydasix BBISIBIEH HELOCTATOK JHOO
neduuut. B rpynne KoHTposst HerocTaTtok BUTaMuHa D BbIsB-
nen y 3 (11,53%) obcnenoBaHHBIX, T.€. JOCTOBEPHO pPexe, YeM
B | rpynne (p<0,01), neduuut H1 B OHOM CITydae HE BBISBIICH.
CoOTBETCTBEHHO, Y 23 (88,46%) uccnenyeMbIxX U3 IPyHIIbl KOH-
TpoJIsl ypoBeHb BUTaMuHa D ObUI B Iipe/ieiax HOPMBI, UTO SIBIISI-

Tabnuya 1. Conocmasnenue 2eHOEPHO20 COCMABA 2PYNT UCCIE008AHIUSL

Hon KosmmyecTBo yuacTHukoB (adc./%)
I rpynna II rpynna KonTpoabHas rpynna
MYKCKOH 10 (50,0) 9 (45,0) 13 (50,0)
JKSHCKHI 10 (50,0) 11 (55,0) 13 (50,0)
BCEro 20 (100,0%) 20 (100,0) 26 (100,0)

Tabnuya 2. Ilokazamenu yposus eumamuna D

Hoxa3arenn Yposenb BuTamuHa D, Hr/min
AneKkBaTHBII ypOBEeHb (HOpMa) Bonee 30
HenocraTounocts 20-30
Jeduur Menee 20,0

Tabnuya 3. Ioxkazamenu uno

exca PASI y 6onnvix ncopuazom

I'panauus, 6aaabl

CremneHb TSKeCTH MCOpHAa3a

0-10 JIETKOE TCUCHHUE
11-30 6anos CpenHsAs TSDKECTh Ipolecca
31-72 6amra TSDKEI0€ TCUCHUE

© GMN
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eTcsl I0CTOBEPHO OoJiee BEICOKMM MOKa3aTeleM B CpaBHEHHH C |
rpymnoi (p<0,01) (puc. 1).
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A0NA NALWEHTOB B Fpynne
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HOopMa HELOCTATOR AepUuuT

rpagaLumMi YpoBHA BUTaMUHE D

mrpynnal MHOHTPOAL

Puc. 1. Pacnpedenenue nayuenmog 6 epynnax ucciedo8anus
6 coomsemcmeuu ¢ yposuem sumamuna D 6 nnasme (I epynna u
KOHMPOIb)

Ipu olLieHKE CTENEHU TSHKECTH IICOPHa3a B COOTBETCTBHM C
nHaexcoM PASI y manmenToB I rpynmsl sierkoe TeueHue mpouec-
ca ycraHoBieHo y 6 (30,0%) nauueHToB, cpenHeTshkenoe — 14
(70,0%). TTarueHTBI C TAXKEIBIM TEIEHHEM 1ICOPHa3a B BEIOOPKE
orcyrcrBoBain. Conocranenue yposus 25 (OH)D B cbiBopoT-
K€ KPOBH Yy NMALEHTOB C PAa3HOW CTEIEHBIO TKECTH IICOpUa3a
BBISBHJIO, YTO Y OOJIBHBIX C JISTKUM TEYCHHEM YyPOBEHb BUTAMUHA
D B 11a3Me OCTOBEPHO BBILIE, YEM Y JIULL CO CPEIIHETSDKEIIBIM Te-
yenueM - 28,42+1,34 ur/mit u 19,37+1,33 Hr/Mi1, COOTBETCTBEHHO
(p<0,05), paznuuanoch U pacupereieHie NaUeHTOB B IOArPYyIl-
I1aX C Pa3HOM CTENEHBIO THKECTH IICOPUa3a B 3aBUCHMOCTH OT YPOB-
Hs BUTamuHa D (puc. 2).

60.00%

0.5
50.00%
0.4286 0.4286
40.00%
0.3333
30.00%
20.00% 01667
0.1429

10.00% I

0.00%

HopMa HEAOCTETOK

AR NAUMEHTOR B NOATpynne

AehHUHT
rpagaumMu YpoBHA BUTaMKMHa D

W NETKOE TEHEHUE CPEOHETAR. TEYEHHE

Puc. 2. Pacnpedenenue nayuenmog 6 epynnax ¢ pasHoii cme-
NeHbIo MANCECIU NCOPUAZA 8 3ABUCUMOCTNU O YPOBH 6UMA-
muna D 6 nnazme

VI3 naHHBIX JUarpaMMbl CJIEYET, YTO IPH JICTKOM TEYEHHH
HICOPUATHYECKOTO IIPOLECCa HOPMAJIbHBII ypOBEHb BUTaMUHA D
B IIJIa3M€ PETUCTPUPYETCS JIOCTOBEPHO Hallle, YeM IIPH CPeJIHe-
okenoM (p<0,01). Henocratok u peduuur BuramuHa D 3Ha-
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YMMO Yallle BBISBISUICA UMEHHO Y JIMIL C TICOPHA30M CpeIHei
creneHu Tsokectu (p<0,05).

Ipu oreHKe B3aMMOCBSA3M MEXKIY IUIA3MEHHBIM BUTAMHHOM
25(OH)D u oueHKOH cTeneHH TSHKECTH ICopHasa Mo MHICKCY
PASI BhbisBieHa ciabas oTpUuaTeNbHas B3auMOCBsA3b: T =-0,21
(p<0,095).

OneHka ypoBHS IulazMeHHoro ButamuHa 25(OH)D y nauu-
entoB Il rpymnmel BbIsIBWIIA, YTO €ro IOKAa3areib BapbHPOBAII
B npenenax ot 21,38 mo 40,15 Hr/mi, B cpeaHeM, COCTaBIIss
30,21+2,32 Hr/mII, YTO COOTBETCTBYET HOPMAJbHOMY YPOBHIO,
XOTA M JJOCTOBEPHO HIIKE YPOBHS JIML[ KOHTPOJBHOW IPYIIIIbI
(p<0,05). Ananu3 pacrnpe/encHus MAlUEHTOB C aKHE B COOT-
BETCTBMU C ypOBHEM BHUTaMHHA D B Iu1a3Me yCTaHOBHII, YTO
HOpMaJIbHBIA ypoBeHb BbIsiBiIeH y 11 (55,0%) nanuenTos, He-
Jocratok BuTamuHa 3aduxcuposan y 6 (30,0%, a nepuuut —y
3 (15,0%) GonbHbIx. [Tpu conocTaBIeHUH TTOTYyYEHHBIX JAHHBIX
C pe3y/bTaTaMH B IPYIIE KOHTPOJIS BBISBICHbBI 3HAYUMBIC Pa3-
JM4UsL, KOTOPBIE IIPOICMOHCTPUPOBAHBI HA puUC. 3.
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Puc. 3. Pacnpedenenue nayuenmos 6 epynnax uccied08anus
6 3asucumocmu om yposus eumamuna D 6 nnasme (Il epynna u
KOHmMpPOb)

Ha nuarpamme 1oka3aHo, 4TO Cpely MalHEHTOB C aKHE JI0-
CTOBEPHO MEHBILIC B CPABHEHUU C KOHTPOJIBHOI IPYIIION KOJIH-
YeCTBO JIMI] ¢ HOPMaJIbHBIM YPOBHEM BHTaMHHa D B miasme u,
HAIPOTHUB, OOJIBLIE C €r0 HEJOCTATKOM.

Taxum 00pa3zoM, KOppeISILU MEX/y YPOBHEM BuTaMuHa D B
IUIa3Me U CTEIEHBIO TSDKECTH aKHE y MAlMEeHTOB HE BBISBIICHBI,
YTO, 110 BCEH BEPOSTHOCTH, CBA3aHO C HEJOCTATOYHBIM YHCIIOM
BBIOOPKH, B KOTOPO# mpeoOiajaiu JIMla ¢ JICTKOH U CpelHel
CTEIICHBIO KOXKHOTO Mpolecca.

IIpoBeneHHBIH CpPAaBHUTENbHBII aHANIN3 IO3BOJIMI yCTa-
HOBUTb, YTO CPEIHUN ypOBEHb JAHHOTO BUTaMuHa B I rpyn-
ne OblT JocToBepHO Hipke, yeM Bo II rpymme — 26,11+1,1 u
30,21+2,32 ur/ma coorBeTcTBeHHO (p<0,05). BhIsiBICHBI 3HA-
YUMBIC Pa3IMYMsl B PACIpPEICICHUM INAlMEHTOB B IPyMIax
UCCJICZIOBAHUS B COOTBETCTBUH C I10KA3aTEIEMHU YPOBHS BH-
tamuHa D (puc. 4).

W3 naHHBIX AMarpammsl, ciexnyert, yto Bo I rpymme komude-
CTBO IAL[MEHTOB C HOPMAJbHBIM YpPOBHEM BHTaMuHa D Oblia
npaxkTuuecku B 2 pasa Gosbiie, yeM B I rpynme (p<0,01), a unc-
J0 JIML[ C HEJOCTATKOM M JIe(PULUTOM JaHHOTO BUTaMuHA B |
rpymre 6buta focToBepHo Gonbiue, yem Bo 11 (p<0,05).
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Puc. 4. Pacnpeodenenue nayuenmos @ pynnax uccie0o8anusi 6
3asucumocmu om yposus eumamuna D 6 nnazme (epynnot I u 11)

Taxum 00pa3oM, IIPOBEICHHOE UCCIIEJOBAHUE POJIM BUTAMU-
Ha D B pa3BuTHHM IICOpHa3a U akHe NO3BOJIWIIO IIPUHTH K CIIEy-
IOIIIUM BbIBOJAM:

1. V manueHTOB ¢ ncopuasoM ypoBeHb BuTamuHa 25(OH)D
B IUTa3Me JIOCTOBEPHO HMIKE, YEM Y 3I0pPOBBIX JIUII; JnehunuT
BUTaMHHA YCyryOIIsieTcsl MapajiieNbHO C TKECTbIO IICOPHATH-
4eCKOro Mporecca.

2. 'Y GoNbHBIX MICOPHA30M BBISBIICHA ciabasi OTpULaTebHas
CBA3b MEXy ypoBHeM BuTamuHa 25(OH)D B miasme u Tsxe-
CTBIO TCUCHUA 3a60neBaH1/m, YTO MOXKECT CIIY)KUTDH JTOIIOJIHUTEIIb-
HBIM q)aKTOpOM B I10JIb3Y BKJIIOUCHHS YKa3aHHOI'0O BUTAMHHA B
CXeMy JIeUCHHs IICOpHa3a.

3.V nanueHToB ¢ akHe ypoBeHb BuTamuna 25(OH)D B nas-
M€ JIOCTOBEPHO HUKE, YEM Y 3[0POBBIX JIUL], OHAKO, BBIILE, YEM
y OOJIBHBIX [ICOPHA30M.
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SUMMARY

THE ROLE OF VITAMIN D IN THE DEVELOPMENT OF
PSORIASIS AND ACNE

Algazina T., Touir G., Pshembayeva S., Jetpisbayeva Z.
Batpenova G.

NJSC «Astana Medical University», Nur-Sultan, Kazakhstan

The article discusses the role of vitamin D in the development
of skin pathology — in particular, psoriasis and acne. In some
publications the results of vitamin D sufficiency in patients with
these diseases are cited, but there is still insufficient information
to draw definitive conclusions about the role of vitamin D in
their development.

The aim of the study was to assess the role of vitamin D in
psoriasis and acne development. The case-control study in-
volved 66 people, including 20 patients with psoriasis (group
1), 20 with acne (group 2) and 26 healthy individuals (con-
trol group). All participants in the study were determined the
level of plasma vitamin 25 (OH)D; in patients with psoriasis
PASI index to determine the severity of the disease was cal-
culated.

Vitamin 25(OH)D deficiency was detected in a significant
majority of patients with skin diseases, and its average plasma
level in each group was significantly lower than in the control
group. There was a correlation between vitamin 25(OH)D defi-
ciency and psoriasis severity.

In patients with psoriasis and acne, vitamin D preparations
should be included in the treatment complex to increase the ef-
fectiveness of therapy.

Keywords: vitamin D, psoriasis, acne, skin diseases.

PE3IOME

POJIb BUTAMUHA D B PABBUTUU IICOPUA3A U
AKHE

Auarasuna T.0., Tyup I.3., [ImemoaeBa C.A.,
Jixernucoaesa 3.C., barnenosa I'.P.

HAO «Meouyunckuii Ynusepcumem Acmanay, Hyp-Cynman,
Kaszaxcman

B crarse o6cyxaaeTcs posib BuTamuHa D B pa3BUTHH Haro-
JIOTMH KOXM, B YaCTHOCTH IICOpHA3a U akHe. B HEKOTOophIX my-
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OJIMKALMSX MIPUBOISTCS PE3yNIbTaThl 00SCIICUeHHOCTH BUTAMH-
HOM D nanumeHToB ¢ yka3aHHBIMHU 3200JIEBaHUSAMHU, OTHAKO IS
OKOHYATEJIbHBIX BBIBOJIOB O POJIM BUTaMHHA D B MX pa3BUTUH
CBEICHUN HE MMEETCS.

Lenbio uccnenoBanus siBUIach OLEHKA poiu BuTamuHa D B
pa3BUTUU [ICOPHA3A U aKHE.

B uccnenoBanuu ciay4aif-kOHTpOJIb IPUHSIM ydacTue 66 ma-
LIUEHTOB, B ToM unciie 20 - ¢ ncopuasouM (I rpynmna), 20 — ¢ akHe
(II rpynmna) u 26 310pOBbIX JHUI (KOHTPOJIbHAS IPyNIa). Y Bcex
YYaCTHUKOB HCCIICIOBAHUSI OINPEIESICH YPOBEHb ILUIA3MEHHOI'O

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

utamuHa 25(OH)D; y GONBHBIX IICOPHA30M BBIYHCIICH HHIIEKC
PASI nuist onpenenieHus TsokecTH 3a00seBaHusl. Y JOCTOBEPHOIO
OOJIBIIIMHCTBA MALEHTOB C KOXXHBIMH 3200JIE€BAHUSIMHU BBISIBIICH
nedunut Butamuna 25(OH)D, a cpennuii ero ypoBeHs B Iuias-
Me B 000MX IpyIIax JOCTOBEPHO HIKE, YeM B KOHTpolie. B pe-
3yJbTaTe IPOBEACHHOTO HCCIIEAOBAHUS BBISBIEHA KOPPEISLNSA
mexy nedunurom Butamuna 25(OH)D u TspkecThio nicopuasa.

B xommiexc jieueHHs NALMEHTOB C IICOPHA30M U aKHE He-
00X0AMMO BKIIIOYATh Iperaparsl BATaMUHA D 1s TTOBBILICHHS
3G PEKTUBHOCTH TEPaIuu.
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CPABHUTEJIbHbIN AHAJIN3 3®PEKTUBHOCTH METO/I0OB KOPPEKI[MU C/IBUTOB
®YHKIIMOHAJIBHBIX MTIOKA3ATEJIEN KOXKH JULIA
Y )KEHIIHUH C III CTENIEHBIO ®OTOCTAPEHUA

Azapsu X.I.

Meouyunckuii yenmp «l enuocy, Epesan, Apmenus

CrapeHue KOXH SBJIAETCS YacThIO 00IIEro cTapeHus, pu Ko-
TOPOM OHOJIOTHYECKHE BOZMOXKHOCTH OpPraHU3Ma HOCTENEHHO U
HEoOpaTHMO OIPaHMYMBAIOTCS, YMEHBIIAETCS MOTEHIHAI TIpe-
ozoneHust Metabonnueckoro crpecca [13].

B mpoueccax dorocrapeHus KOXH 0c000€ MECTO 3aHHMa-
10T ynbTpaduoNIeTOBbIE JIy4H, KOTOpbIE MOBPEKIAIOT XPOMO-
COMHBIE TEJIOMEpPbI, NMPUBOAS K HMX YKOPOYEHHIO, 3aIlyCKaIOT
peaKkiuy KUCIOPOIHOTO «B3PbIBA», YTO NMPUBOAUT K HABOJHE-
HHIO OpPraHu3Ma CBOOOZHBIMH DPaJMKaJIaMH, C MOCICIYIOIIUM
MOBPEXKJICHUEM JIMIUIHBIX CTPYKTYp KIETOYHBIX MeMOpaH,
0€JIKOB, NIIMKOIPOTEHIOB, BOCMAJICHHEM, aTeporeHe30M, CTHU-
MyJSIIAEH TIPOIIECCOB OKHCIUTENBHOTro (ochOopuinnpoBaHus)
[49]. PaspymurensHbiM ¢ dektaM yabTpaduoIeTOBOrO U3ITy-
yeHus (YOU) nanbonee MOnBEpKEHBI OTKPBITHIE YaCTH KOXKH
(yu110, 11€s1, TOpCAIbHbIE MOBEPXHOCTH JIAJOHEH U NPEATLIeYbs)
[39,40], uto nuKTyeT HEOOXOAUMOCTH (POPMHUPOBAHUS OHOI U3
3HAYMMBIX 3a]1a4 MEJUIIMHCKOH HAayKH — COXpaHEHUE CTEeTHYe-
CKOT'0 3/10POBBSI, B YACTHOCTH KOJKH KaK 3HAYUMOTO COCTaBJISAIO-
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1iero (akTopa KauecTBa XKH3HH 3PeITbIX U HOXKHJIIBIX Jirofeid [14].
ITporecc GHONOrHYECKOro CTapeHHs, KaK TaKOBOH, HeoOpaTum,
OJIHAKO BO3PACTHbBIE M3MEHEHHS MOT'YT OBbITh IPHOCTAHOBIEHBI,
a CyILIECTBYIOILINE HAPYILIEHUS - OTKOPPEKTUPOBAHEI [49].
Pa3BuTHe COBpEMEHHON ACTETUYECKON MEIMLMHBI Xapak-
TEpPU3YeTCs TOCTOSHHBIM MOIOJIHEHHEM apceHalla HHHOBALU-
OHHBIX METOZOB OOpPBOBI CO CTAPEHHEM, TAKUX KaK KIETOUHas
KOCMELICBTHKA, XMMHYECKUI TMIIMHT, OOTYIMHOTEpaNus, 1ias-
MoTeparnusi, Me3oTepanus (OnopeBUTaIn3aNms, OHopenaparus)
[13,17,23,28,29,30,32,36,41,42,44,47].
buopenaparus sBIACTCS ME30TEPANEBTUUECKUM METOIOM,
CIEIYIOIMM IIaroM B Pa3BUTHH OHOPEBUTAIMTH3ALUH, KO-
Topasi 6osee cBOOOJHA OT HEJOCTATKOB IMOCJEAHEH, 4TO 00y-
CIIOBJICHO CJIEYIOIINM: OHOPEBUTAIM3AHTBI COEPHKAT HCKIIIO-
YUTENIBHO THATYPOHOBYIO KHCIIOTY, COXPAHSIOLIYIOCS B KOXKe
B TEUCHHE KOPOTKOTO MPOMEKYTKA BPEMEHH, B TO BPEeMsI KaK B
cirydae OMopenaparuy B COCTaB JEHCTBYIOIIMX BELIECTB BXO-
JST MOJIMBUTAMUHBI, aMHHOKHCIIOTBI, 00€CIEeYNBAIOLINEe MHO-
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TOBEKTOPHOE U IIPOJIOHI'MPOBAHHOE BO3ICHCTBHE Ipenapara
[13,15,19,34,45,46]. Monekyna ruaimypoHoBoii kuciaotsl (I'K)
CTAHOBUTCS “HEy3HABAE€MOM™~ Ul TKAaHEBBIX T'MAlypOHUIA3 U
Ornarozapsi €€ COXpaHEHHMIO B TKaHM B TEUCHHE JUIUTEILHOTO
BPEMEHH CO3/1aeTCsl ONTUMANIbHAsL cpesia sl PyHKIMOHUPOBa-
HUs HHOPOOIACTOB, YTO CTUMYIIUPYET MIPOLECCHl HX MUTPALIUH
u nponudepanuu. Bee BblieckazaHHOE OOBSICHIET TOT (akT,
4yTo OMopenaparus — 3TO HEe HMPOCTO BOCCTAHOBJICHHE BIIAXK-
HOCTH M Typropa KOXKH, a 3HAQUUTEIIbHO OoJiee AeHCTBEHHBIH
nporecc, 00ecreynBaroNMii HHIYKIHMIO «CaMOCTOSITEIILHOTO
OMOJIOKEHHSI KOKH, aKTUBALIMIO HEOKOJUIar€HOT€He3a, aHTuore-
He3a, TOMEOCTaTHYECKUX KOMIIOHEHTOB. YKa3aHHBIC CBOWCTBA
OuopenapaHToB 00yCIIaBIMBAIOT UX Oosiee BHICOKYIO A heKTHB-
HOCTb B IUIAHE BOCCTAHOBJICHUSI CTPYKTYPHO-(YHKIIHOHATBHBIX
CBOWCTB KOKHU I10CJIC OKUCIIMTEIBHOIO CTpecca U BO3/eHCTBUSA
JPYTUX SHIOTEHHBIX M 9K30T€HHBIX (hakTopoB [46] B cpaBHEHUH
¢ ouopesutanuzanrami [1,4,10,14,15,46].

[Ina3morepanus, B CBOIO 04epeb, CTUMYIUPYET CUHTE3 IIaB-
HBIX KJIETOK-()UOPOOIACTOB, CTUMYIHPYIONIUX BBIPAOOTKY TH-
QJIIypOHOBOM KHMCIOTHI M MHAYLMPYIOIIUX [TyOOKHE pereHepa-
THUBHBIC U BOCCTAHOBHUTEJIBHBIC IIPOLIECCHI BO BCEX CIIOAX KOXKU
[16,24,28,35,37,43]. bnarogapst cTUMY/ISLMU JEICHUS KIETOK
U aKTMBAIlMM HEOAHTHOT'€HE3a HOPMAJIU3YeTCsl TKAHEBOE JbIXa-
HUeE, KJIETOYHBIM MeTab0JIM3M M JKUIKOCTHOM OajaHc, MHTEHCH-
(GHULIUPYETCs] CUHTE3 KOJIJIATCHOBBIX BOJIOKOH U MEKKJIETOUHOTO
BEILECTBA, YTO, B CBOIO OYepe/lb, IPUBOAUT K YIYULICHUIO psiaa
(YHKIHMOHATIBHBIX U MOP(OIOrHIECKUX CBOUCTB KOXKH, B YacT-
HOCTH K CHH)KCHHIO, TIOPUCTOCTH, MOPIIMHUCTOCTH U MTUTMEH-
Tauuu [38,48].

HecmoTpss Ha 3HauUMTENbHBIA IPOrpecc COBPEMEHHOM nep-
MAaTOKOCMETOJIOTHH, OOJIBIIMHCTBO HCIOJIB3YyEeMbIX B JaHHOM
0o0s1acTH METO/IOB JMArHOCTUKH (TAJIbIIATOPHOE OIpeIe/ICHUE
Typropa, BU3yajbHas OLIEHKAa CTaUU CTApEHUs KOXKH) IIPOJOI-
JKAIOT OCTaBaThCs CYOBEKTHBHBIMU U HeJl0Ka3aTelnbHbIMU. [Ipu
9TOM, CUHMTAIOLIMECS] 30J0THIM CTaHIAPTOM HaTOMOP(OIOTH-
YEeCKHUEe UCCIICIOBAaHMs, K COXAJCHUIO, HA CETOAHAIIHUN JeHb
HAaXOIAT pelIKoe NPHMEHEHHE B CUIIy CBOEH HHBAa3MBHOCTH,
TPaBMAaTUYHOCTH, a TAKXKE Pa3IMYHBIX HETaTHBHBIX ICTETETH-
YeCKUX M lopuandeckux nocnenctsuit [4,49]. Kpome Toro, uc-
ciieioBanusi, 000CHOBBIBaOLINE 3()(PEKTHBHOCTD POBEICHHOM
Tepanuy WHCTPYMEHTAJIBHBIMH WM JIPYTMMH OOBEKTUBHBIMH
METO/IaMH, HOCST pa3po3HeHHbIH xapakrep [2,3,9,22,23,26].
B wactHOCTH, 110 Celi AeHb HE CTaHJAPTU3UPOBAHA CHCTEMa 00b-
€K-THBHOM OLEHKM U3MEHEHHMH KOXKHU J0 W IMOCJIe MPOBEACHUS
TEpanuu, 4To JUKTYeT HEOOXOAMMOCTD MTPOBEICHHUS KOMILIEKC-
HBIX HCCJICI0BAHUI B JaHHOU 00JIaCTH, BKIIOYAIOLIUX U3YUCHUE
KIMHUYECKUX, (YHKIHMOHAIBHBIX M MOP(OJOrMUecKHX Mapa-
METPOB B OLICHKE IMHAMHUKH HBOJIOTHBHBIX H3MEHEHHH KOXKH
1 3G GEeKTUBHOCTH Mep UX Koppekuuu [7,8,11,12,19,20,21,27].
Kpome Toro, HenocTatouHble BBIPaKEHHOCTh M CTaOMIBHOCTD
JOCTUTHYTOrO 3(dekra CTaBUT mepe HeOOXOTUMOCTBIO TIOHC-
Ka IMyTel JajbHEHIIeH ONTUMHU3ALUA METOA0B KOPPEKIHMH BO3-
pacTHBIX (PYHKIMOHAIBHBIX U MOPQOIOrHYECKUX H3MEHEHHIt
KOXKH Y JKEHIIMH ¢ poTtocTtapeHuem [5,6,18,25].

Lenpro HacToslIero HcCCICNOBaHUS SBUIOCH HPOBEICHUE
CPaBHUTEIBHOIO aHanu3a d3pHEKTUBHOCTH BO3ACHCTBUSI U30JIHU-
POBaHHOIO U KOMOWHHMPOBAHHOTO IIPUMEHEHUS BHY TPUKOIKHBIX
MHBEKLUI OropenapanTa Ha OCHOBE THaypOHOBOIM KHCIIOTHI U
o0orarieHHON TPOMOOLUTaMH ayTOJIOTUYHO# I1a3Mbl HA QYHK-
LIOHAJIbHbIE TIOKA3aTeJIN KOXKHU JIUIA )KEHIIHH ¢ npu3Hakamu [11
CTETICHHU BBIPAXKEHHOCTH (POTOCTAPEHUSL.

JlaHHOe uccien0BaHKe SBISETCS COCTABHOM YacThIO HAy4HO-
IO MPOEKTA, MOCBSIICHHOTO U3YUYCHUIO KIMHUKO-(DYHKIIMOHAIb-
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HO-MOP(OJIOTHYECKUX Tapaulesieii B OLEHKE HMBOIIOTHBHBIX
M3MEHEHUH KOXH U 3(PEKTUBHOCTH Mep TEepPaneBTHYECKOro
BO3JCHCTBUS.

Marepunaa u Metoabl. Kpurepusmu orbopa NalMeHTOB
CITy>KWJIM JKEHCKHUI 1o, Bo3pacT B npezaenax ot 30 no 40 ner,
nainuue 11 crenenu gorocrapenust koxxu o [Toray, a Takxke
MH(GOPMHUPOBaHHOE T0OPOBOIBHOE COIVIACHE HA Y4acTHE B HC-
CJICIOBAHUM; KPUTEPHUSIMH HCKITIOUCHHS U3 UCCIICIOBAHUS - Ha-
JIMYHE COMATUUECKHX, YHOKPUHHBIX, OHKOJIOTHUECKHX, HHDEK-
IIMOHHBIX U KOXHBIX 3a00JIeBaHK, OEPEMEHHOCTD, JAKTAIlHS,
Henepenocumocts 'K, Hajgnune B KO)Ke MEPMaHEHTHOIO (HJI-
Jepa, MWIMHTH, ME30TepaIusl ¥ IUIACTHYSCKHUE ONepaliiy, Ipo-
M3BEACHHBIC B TeUeHHe | rojia 10 HACTOSIIEro MCCIeIOBAHUS,
OTCYTCTBHUE JKEJIaHUS IPOAOJIKATH UCCIIEJOBAHUE.

B uccnenoranue BriroueHs! 120 xeHIMH (cpeHuii BO3pact
34,5+1,54), KOTOpbIC ¢ y4ETOM NPUMEHSIEMOr0 METOA Tepanuu
paszesieHsl Ha 3 rpynnsl: [ rpynmna - 40 sKeHIKH, KOTOPBIM IPo-
BOJIMJIACH MCKJIIOUUTEIBHO OHMOpenapaoHHas Teparus BBe/ie-
HHEM MOJM(HUIMPOBAHHON THalypoHOBOW kucioThl; I rpymma
— 40 >KeHILMH, KOTOPBIM TPOM3BEICHO M30JIMPOBAHHOE BBEJIE-
HHE 00OTrameHHONW TPOMOOIMTAMK ayTOJIOTHYHOM Tu1a3mbl; 11
rpymnna - 40 )KeHIINH, KOTOPbIM BBIITOJIHEHO KOMOMHUPOBAHHOE
BBC/ICHHC BHYTPUKOXKHBIX HHBEKIIUI 000TaIEHHON TPOMOOIIH-
TaM{ ayTOJIOTMYHOM IU1a3Mbl U MOAM(HULIUPOBAHHON IHaIypo-
HOBOH KHCIIOTBI

Kontponem ciyxmwin 20 npakTH4ecKd 340POBBIX KEHIIUH
B Bo3pacte ot 20 mo 30 stet ¢ Il crenensio poTocTapeHus mo
I'moray, COOTBETCTBYIOIIMX OCTAJIbHBIM KPUTEPHSIM BKIIIOUCHHS
B MCCJICIOBAHUE.

Muxpounvexyuu. Kypc HHbEKLIMOHHOH Teparuu coCTosu u3 3
HPOLIEAYP C TPEXHEACNbHBIM HHTepBasioM. Kaxkaas mpouenypa
COCTOsJIa U3 IOCIIEJOBATEIBHOIO OCYIIECTBICHUS MHUKPOUHB-
eKIMi OuopenapaHTa M 0OOralleHHOW TPOMOOLUTAMH ayTo-
JIOTMYHOM Ma3Mbl. B nanHON pabore 0000IIEHBI Pe3yibTaThl
UCCJICIOBaHMIA, TPOU3BEICHHBIX JI0 TIEPBOM M CITYCTsI 2 HEIeIn
noce nocneaneit npouenypsl - B 1 (TOW) u 56 (T8W) nHu.

Buopenapanmonnas tepanusa. B kauectBe Ouopemnapan-
ta BbIOpan mpemnapar Hyalorepair 04 npousBoxcTtBa (UpPMBI
«Martinex» (kourentparust ['K 14 mr/mi, MoiekysspHas Macca
2 min Jla B mmpunax no 1,5 mun). Jdanseiii Buj Guopenapanra
COZICPYKUT THAITYPOHOBYIO KHCIIOTY, MOIH(UIIMPOBAHHYIO BUTA-
muHOM C, L-nincrerHom u L-ritytatHoHoM, 00ecreunBalomnmMm
CTUMYJIALUIO CHHTE3a COOCTBEHHOI'O KOJUIareHa M 3JIaCTHHA.
Meroauka Guopernapanuy MOAU(UINPOBAHHON MAypPOHOBOM
KHCJIOTOH OCHOBBIBAJacCh Ha IPOTOKOJE HHTPAIEPMaIbHOIO
BBeneHus. [Ipenapar BBoxuIM Ha mIyOuHy 1-2 MM 10 MOsBIIe-
HMS HaIysl ¢ UHTEepBajoM 1 cM.

3abop u muxpounvexyuu o0b6o2aujeHHOU MpPOMOOYUMAMU
naazmel. VI3 cpenueii nokTeBoit BeHsl (v. Intermedia cubiti, v.
Mediana cubiti) urioit 21G npounsBoautcst 3a00p 5 MII KPoBH
B TECTOBYIO BaKyyMHYIO NPOOUPKY ¢ aHTHUKOAryasHToM (3,8%
LUTpaTa HaTPHsl), KOTOPYIO MOMELIAIOT B LEHTPUDYTY U JIBaXK-
161 HeHTpUdyrupyioT co ckopocTbio 3000 000pOTOB B MUHYTY
B TeueHue 7 MuHYT [49]. B pesynbrare ieHTpudyrupoBaHus co-
JIePIKUMOE POOUPKH MojiBepraeTcst (asupoBaHHIO, PA3AeIIssiCh
Ha 2 yacTu. Ha He npoOupku oceaeT spuTpoLUTapHas macea,
a HaBepxy (opmupyercs (Basa JIeHKO-TPOMOOIUTAPHON MACCHI,
KOTOpasi acClUpPHUPYETCsi, MEePEeMEeIaeTcsi B APYTyI0 MPOOUPKY
¥ BHOBB LeHTpHu(yrupyercsi co ckopoctbio 4000 060poToB B
MHUHYTy B TEUEHHE 5 MHUHYT, [OCJE YEro BEpXHIOI0 (OeaHyIo
TPOMOOLIUTAMH) YaCTh YAAJIAIOT, OCTABIsS B NMPOOUPKE JIUIIb
OCEBILYIO B pe3yJIbTaTe MOBTOPHOIO LEHTPU(YrupoBaHus, Ha-
CBIIICHHYIO TPOMOOLIUTAMH YacTh IJ1a3Mbl. J{JIs aKTUBALMH T10-
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CIICTHUX B TPOOHPKY JOOABISIETCSI PACTBOP XJIOpH/a KaJIbLHUS B
cooTHomeHuu 1:9 ¢ ma3moil. BBenenue ocymecTsiseTcs ¢ mo-
MOIIBI0 MUKPOUHbEKIMOHHBIX Ul 30G (0,4 x 12), no3upoBka
1o 1 MJI ¢ Ka)/10i CTOPOHBI JIUIIA.

Pesynbrarsl HCClIEOBAHUS W3YYalINCh KIMHHYECKUMHM, HH-
CTPYMEHTAJIbHBIMH, JIAOOPATOPHBIMU M CTATUCTHYSCKUMH Me-
TOZIAMH.

WHcTpyMeHTa bHBIE — HCCIIEAOBaHMS  (DYHKIIMOHAJIBHBIX
CBOMCTB KOXM Ipou3BeleHbl Ha anmapare Jlepmanad Kowm-
60 CkunlJlab, T'epmanmsi (Dermalab® COMBO SkinLaby)
[11,12,13,35,36,40,43]. OOGcnenyemMbIM MalUeHTaM IPOBOIM-
JIUCh CIIEAYIOIINE UCCIIEA0BaHUSA: KODHEOMETPHS - ONIpeIesICHHuE
CTENEHH YBJIQXKHEHHOCTHU 3MuAepMuca (ruaparanun), cebome-
TpHs - OLIEHKa ceOoperynupyromeid GpyHKIHN KOXH, KyToMe-
TpHUs — OIpe/ielieHNe TIoKa3aTeneil 1e()OpMaUOHHBIX U DIAaCTH-
YECKHX CBOWCTB KOXKU (3JIACTUYHOCTH M BPEMEHH PETPAKLUH),
TOIIB-MeTpust — ompenesieHue YpOBHs TPaHC3IIUAECPMaJIbHON
HOTEPU BJIATM, MEKCAMETPHSI — OLCHKA (YLHKIMU MUIMEHTa-
UK KOKU 1 pH-MeTpus - OlleHKa KUCITOTHO-IIEIOYHOTO OataH-
ca KOXH

C 1enbio TOCTHKEHHSI BHICOKOW TOYHOCTH PE3YJIBTaTOB IPH
IPOBEJICHUHM HCCIIEI0OBAaHUsI COONIONANNCH CICAYIOLINE YC-
JIOBUS: TAI[CHTKA HAXOIWJIACh B TOMEIICHHH (TeMIepaTypa
24+2,0°C u orHOoCuTebHAs BIaXHOCTL 50+10%) He Menee 20
MHH TIepe/i IPOBEICHUEM 3aMePOB MPHU OTCYTCTBUH MaKUsDKa U
KpeMa Ha KOXKe JIMLA B TeUCHHE MOCIEeTHUX 2 4acoB 0 HCClle-
JIOBaHUSL.

CrarucTrdecKylo o0paboTKy JaHHBIX IPOBOIWIH C HC-
MOJIb30BAHUEM CTAaTHCTUYECKOro makera nporpamm SPSS 23
(Statistical Package For Social Science 23). [lnst cpaBHUTENb-
HOTO aHAJIU3a PEe3yJIbTaTOB, MMOJTYUYSHHBIX /10 U MOCIE JICYCHHS
MEXay co00ii, a TakKe KaXKIA0W M3 HUX C TPYMIIOH KOHTPOJI,
U3ydalll paclpeesieHHe MONYyYeHHbBIX JAHHBIX C HOMOLIBIO
tecta Konmmoroposa-CMHUPHOBA, [OCIIE YETro UCIOIB30BAIIM T1a-
pamerpudeckue Tectbl CTbiogenra. [Ipu ncnonbp3oBanum Tecta
CThIOfCHTa /Ul HE3aBHCHUMBIX BBIOOPOK pacdeT 3aBHCENl OT
CTATHMCTUYECKON 3HAYMMOCTH Pa3INuMi JAUCIIEPCUN COIIOCTAB-
JIIeMBIX TPyHI - Ui 3TOH wenu npumensiiu F-tect @umepa.
JIO0CTOBEpHOCTH MOKAa3aTelisl YTOUHSIM HAa OCHOBAaHUH OLICHKH
rpanui 95% noseputenbHOro nHTEpBaia (confidence interval),
BBIUMCIJICHHOTO C BEPOSITHOCTBIO 95% u1st onipeiesieH sl CIIBUTOB

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

U3y4aeMbIX [10Ka3aTeel B CpaBHUBAEMBIX IpyINax (B MPOLECH-
Tax). s cpaBHEHMs pe3ysbTaToOB MCCIENOBAaHMA IO U IOCIe
JICYCHUS C KOHTPOJIbHOU IpyIoi npumensics tect CThroeHTa
JUISL HE3aBHCUMBIX BBIOOPOK, a JUIsl CPABHEHUS! Pe3YJIbTaTOB HC-
CJIeIOBaHUs “I10 JIeYeHUs M “mociie JIeueHUs” — MapHbIA KpH-
Tepuil CTblofieHTa. JJaHHbBIE CYMTANINCh CTAaTUCTUYECKU 3HAYU-
mbiMu 11pu P <0,05.

Pesyabrarel m ux obcyxaeHne. Pe3ynbraTel MpoBEAEHHBIX
UCCJICI0BAHUI MpHUBEIeHbI B Tabnuuax 1-4.

Kak BuIHO U3 IpeICTaBICHHBIX B Tabuax 1-3 qaHHBIX, BCE
MOp(hoDYHKINOHATIBHBIE TTOKA3aTENN KOXKH XapaKTepPHU30BalIUCh
3HAUUTEIbHBIMU JJOCTOBEPHBIMH CIIBUTAMM 10 Hayaja Teparuu
B CPaBHEHUHU C KOHTPOJILHOM rpynmnoi (P, <0,05), uro ceume-
TENILCTBYET O BRIPAXKEHHOCTH Ipoliecca orocTapeHus y obcre-
JIOBAHHOTO KOHTHHICHTA OOJIBHBIX U COITIACYETCS C PSJIOM HUMe-
IOLIMXCS B JIUTEpAType JaHHBIX O HAJIMYUU CABUIOB Pa3JIMUHBIX
(YHKIMOHAJIBHBIX TTOKa3aTelell y ManueHToB ¢ (oTocTapeHneM
koxu Jsimna [4,15,31,33,49]. Tlpu stomMm, crenyer ocobo oTMme-
TUTb Pa3HOHAINIPABICHHOCTh yKa3aHHBIX cAUBroB. Iloka3zaresnn
KYyTOMETPHH (DIACTHYHOCTH KOXKH), KOPHEOMETpHH, cebome-
Tpuu ¥ pH neMOHCTpUPOBAIN H3HAYAIBHYIO TUHAMUKY CHUXKE-
HUS, B TO BpeMs Kak rnokasarenu TOIIB, Bpemenu perpakuuu
1 MEKCAMETPUH XapaKTepU30BAINCh TCHICHIIEH TOBBIILICHUS B
CPaBHEHUH C COOTBETCTBYIOLIMMHU [TOKA3ATEIIMU JKEHILUH KOH-
TPOJIHOM I'PyMIIbl. YKa3aHHbIE CIIBUTH pacCMaTPUBAIOTCI HAMU
KaK YaCTHBIC MPOSIBICHUS 0OMICOMOIIOTHYECKOTO CTAPCHUS Op-
raHu3Ma u ()OTOCTapeHUs KOXKH.

B tabmuue 1 nmpuBeneHs! AaHHbIE O cABUTaX MOPGPOYyHKIH-
OHAJIbHBIX [TOKA3aTesel KOKU MAlMEeHTOB 1 IpyNIbl 0 U 1ocie
MPOBEICHHOM OHOpenapaluoOHHON Teparnuu.

ComracHO MOJY4YEeHHBIM B PE3y/bTaTe HAIIUX UCCICIOBAHUN
JAHHBIM, KIIMHUYECKHE TPOSIBJICHHS UBOJIIOTUBHBIX H3MEHEHUM
KOXKH, HMEBILIHE MECTO Y 00CJIeI0BaHHBIX OOJBHBIX, B OIpe/e-
JICHHOH CTENEHH MOABEPralnch 00paTHOMY Pa3BUTHIO Ha (OHE
MPOBEICHHOM OHOpenapaluoOHHON Teparnuu.

Tak, cHIXXEHHUe [ToKa3aTesell BIaXXHOCTH, YIPYTOCTH U ce0o-
METpPHH, COCTaBHBILIEe W3Ha4aabHO 51,5% 37.7% u 26,4%, co-
OTBETCTBEHHO Y NMAMEHTOB AanHo# rpymmsl (P, <0,05), 6eu10
YaCTUYHO CKOPPUTHPOBAHO IPOBEACHHON OMpenapanroHHON
Tepanuell (ZOCTOBEPHOE MOBBILIEHUE COOTBETCTBEHHO Ha
+23,0% +28,5% u 19,5% B cpaBHEHHH C UCXOHBIMU 3HAYCHHU-

Tabnuya 1. JJunamura cosueos nokazameneti YyHKYUOHATLHO2O COCTOHUS KOJCU Y NAYUEHMO8

¢ 11l cmenenvio pomocmapenust Kodcu Ha (hore nposedenus OUOPenapayuOHHOU mepanuuuy

Casurn CnBurun CnBurun
ncfonﬂblx nokasareJieit nokasareJieii
Komntpoan | Jlo evenus Tocue okazaTeneil o | MOCIE IEUCHUST | MOCIe JIeveHust
Toka3zareau JIeYeHust 10 OTHOUIEHHIO | 1O OTHOLIEHHUIO
a 2) OTHOIIEHNIO K
A3) KOHTDOIO K KOHTPOJII0 K MOKAa3aTe/IAM
(o;) ) (%) 10 JIedeHust
° (%)
Kopueomerpus, puS 335,6+6,4 159,4+4.3 207,4+4,7 -51,5% -37,2% +23,0%
Cebometpus, % 14,4+ 0,7 10,2+0,31 12,8+0,39 -26,4% -8,8% +19,5%
Kyromerpus 84,0+1,84 51,1432 72,241,78 -37,7% -12,9% +28,5%
(anmactnuHoCTE), MPa
Kyromerpus 122,43 180,63,1 145,242,1 +48,9% +19.9% -24,1%
(BpeMsi peTpakLuu), MC
TOIIB, r/M*/4 14,2+1,3 21,8+0,77 18,2+0,93 +48,5% +23,0% -18,8%
Mexkcamertpust, aU 90,4+£5 130,6+1,87 106,6+1,2 +41,8% +15,37% -21,8%
pH 5,5+0,09 4,76+0,05 5,13+0,05 -12,5% -5,6% +7,3%
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Tabnuya 2. Junamura cosucos nokazameneti oyHKYUOHATILHO2O COCMOSIHUS KOJCU Y NAYUCHINOE
¢ Il cmenenvio homocmapenust na gpone npogedenust nIazMomepanuy

Casnru Casurun CaBurn
l/lC:OLlelX nmokasarejei nmokasareJei
Kontpoa | Jlo acucrus Mocne HoKazaTereil mocJie Je4eHust mocJie Je4eHust
Ioka3zaresmn JIeYeHHst 10 OTHOIIEHHUIO | 10 OTHOLIEHHIO K
1) ?2) 10 OTHOIIEHU IO
A3 K KOHTDOIO K KOHTPOJIIO NOKa3aTe/IsAM 10
(o/l; (%) JIeYeHust
’ (%)
Kopueomerpusi, uS 335.6+6.4 | 162.8+6.2 194.8+6.3 -50.49% -40.9% +15.7%
Cebomerpus, % 14.4+0.7 10.02+0.22 11.0+£0.19 -28.4% -21.3% +9.2%
Kyrowerpuz 84.0+1.84 | 51.7+1.37 73.342 -37.4% -10.3% +30.4%
(amacTuuHOCTh), MPa
Kyromerpus 122443 | 176.242.0 138.6+1.3 +42.7% +12.1% -26.9%
(BpeMsl peTpaKIuu), MC
TOIIB, r/M*/4 14.2+1.3 22.7+1.4 17.9+£1.25 +65.1% +30.8% -25.4%
Mekcamerpusi, aU 90.4+5 129.6+1.73 103.6+1.8 +40.7% +12.06% -24.6%
pH 5.5+0.09 4.81+0.06 5.23+0.06 -11.4% -3.7% +8.0%

amu (P, ,<0,05), 9T0 COCTABUIIO B PE3YNIBTATE JICYEHHUS COOTBET-
cTBeHHO -37,2% n -12,9% u -8,8% B cpaBHEHNH ¢ KOHTPOIBHOM
rpynmoii (P, <0,05).

B cBoro ouepenp, mokaszaTenu AIMTEIBHOCTH PETPAKIIHN,
TOIIB 1 MekcaMeTpHH MpeTEePIeBAIN H3HAYAIbHYIO0 JUHAMHKY
TIOBBIIICHNS] B CPABHEHUH C TAaKOBBIMU B KOHTPOJIBHOM Tpymme
COOTBETCTBEHHO Ha +48,9%, 48,5% u +41,8% (P, <0,05).

D¢ hexTHBHOCT, TMPOBENCHHON Tepamuy, BBIpaXKadach B
JOCTOBEPHOM TIOHIKEHHH YPOBHS OOCYXKTaeMBIX ITOKa3are-
neit coorBercTBeHHO Ha 24,1% ,18,8% u 21,8% B cpaBHCHHH
¢ ucxonueiMu 3Hadenusmu (P, , <0,05). 3namenarenbHbIM, Ha
Hall B3DIAA, SBISIETCS TOT (DAKT, YTO OKOHYATEIBHBIC CIBHIH
M3HAYAIBHO TIOBBIIICHHBIX MTOKa3aTenel Ha ()OHe MPOBOANMO-
TO J€UeHUs y OONBHBIX JAHHOW KIMHUYECKOW TPYIIIHI, XOTh H
HOCHIIM JIOCTOBEPHBIN XapaKTep B CPABHEHHM C HCXOTHBIMH
3Ha4YCHHEM, TeM He MeHee, He mpeoponenu 15% OGapnepa pas-
JINYMHA B CPAaBHEHUM C KOHTPOJIBLHOW IPyMIION: MOKa3areib Bpe-
MEHHU PETPaKINHU COXPAHWII CBOE JOCTOBEPHOE MOBBIMICHUE HA
19,9%, coneprxanus MenaHuHA B Koxke - Ha 15,4% B cpaBHEHUH
C KOHTPOJIEM, A YPOBEHb AKTHBHOCTH TPAHCAMUAECPMAIBHOMH TO-
TepH BIArd MPEBBIMIAN COOTBETCTBEHHOE 3HaueHue Ha 23,0%
(P, , <0,05)..

Uro xe kacaercs nokazarens pH Koxu, TO U3HAYAJIBHO Y
MAIIEHTOB JAaHHOW IPYIIIBI OTMEYEHO €TO JOCTOBEPHOE CHU-
xenne Ha 12,5% (P, ,<0,05), cBUIETENBCTBYIONIEE O CABUIE
KHCIOTHO-IIEJIOYHOr0 0agaHca B CTOPOHY KHCIOTHOCTH, YTO
CBSI3BIBAETCSA HAMH CO CHMIKGHUEM YPOBHS (YHKIMOHAIBHOH
AKTUBHOCTH CAJbHBIX KEJIe3 M COOTBETCTBEHHBIM ITOHIIKE-
HUEM TPOAYKIWH cedyMa y MaHHOTO KOHTHHICHTa OOJb-
Heix. Junamuka pH koxn numa o06cnenoBaHHBIX OONBHBIX,
aHAJIOTHYHO JHHAMUKE IOKa3aTeleidl ceOOMETpHH, Xapak-
TepHU30BaNach €ro JOCTOBEPHBIM MOBBIIEHHEM Ha 7,3% Ha
¢one nposenennoit Tepannu (P, ,<0,05), mpusenmei x or-
HOCHTEIBHOH KOPPEKIINU AAHOTO MOKA3aTels, T.6. COXPaHHB-
meiicst TOCTOBEPHOCTH €ro CABUTOB (5,6%) MO OTHOMICHHIO K
konTpomo (P, <0,05).

Pesynbrarel ncciaemoBaHMs aHAJOTHYHBIX IIOKAa3aTelned y
OONBHBIX BTOPOH KIMHUYECKOH Tpynmbl Ha (JOHE TPHMEHEHHUS
0o0orameHHol TPOMOOIUTAMU ayTOJOTHYHON IUIa3MBbl MpPEa-
CTaBJIEHBI B TAONMIE 2.
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W3 mpuBeneHHBIX B Tabnuie 2 JAHHBIX SBCTBYET, YTO B
[EeJIOM, JHHAMUKA M3Y9aeMBIX CJ[BHTOB y MAIlIEHTOB JTaHHOU
TPYHIBI HOCUT XapakTep, HACHTHYHBIA TaKOBOMY Yy OONBHBIX |
rpynmsl. Tak, y Bcex oOcienoBanHbIX nmanueHToB Il kmmHHMYe-
CKOM TPYMITBI HCXOAHbIE 3HAYCHHS ITOKA3aTeNel yBIaKHEHHOCT-
TH, SIAaCTUIHOCTH KOXKH, cebomeTpun U pH HOcmimm xapakrep
JIOCTOBEPHOTO CHIKEHHs (COOTBETCTBeHHO, Ha -50,49% , —
37,4% , -28,4% n 11,4%) (P, ,<0,05) npu 10CTOBEPHOM HOBBI-
nreHun nokaszareneii TOIB, BpeMeHH peTpakuuu U MeKcame-
Tpuu (+65,1%, +42,7% u +40,7%) B cpaBHEHUH C TAKOBBIMH B
KoHTpoIbHOH rpynme (P, <0,05).

WHTpanepmanbHble HHBEKIUN ayTOTOTHYHON TIa3MBbl TIPH-
BOAWIN K TIOBBIIICHHIO KOPHEOMETPHUYECKHX, KyTOMETpHUe-
CKUX (2MaCTHYHOCTB), ceOOMETpUYecKuX Mokaszareneid u pH
COOTBETCTBEHHO Ha 15,7%, 30,4% , 9,2% u 8,0% B cpaBHEHUH C
TaxKoBbIM JI10 Niedenust (P, ,<0,05), 9T0 COCTaBUIIO COOTBETCTBEH-
HO — 40,9%, - 10,3%, -21,3% u -3,7% B cpaBHEHHH C TIOKa3aTe-
JAMH KOHTpONbHOH rpymmsl (P, <0,05).

CnBurn B ypoBHsX noka3aresneit TOI1B, Bpemenn perpakuuu,
MEKCaMeTPHH TaKKe MOABEPTaliCh OMPEIEICHHOMY perpeccy
Ha (oHe mpoBOAMMOIL TuIazMoTepanuu. Y 0onbHBIX I rpymnmbr
PETHCTPHPOBATIOCH TOCTOBEPHOE CHIKEHNE YKa3aHHBIX TTOKa3a-
TEINeH, COOTBETCTBEHHO, Ha 25,4%, 26,9% u 24,6% (P, , <0,05)
B CPAaBHEHHHU C COOTBETCTBYIOIIMMH HCXOTHBIMU MOKA3aTEIAMH,
YTO COCTaBHIIO, cOOTBeTCTBeHHO, +30,8% +12,1% u +12,06%
(P, ,<0,05) B cpaBHEHHMH € KOHTPONBHOH TPYTIIOH.

[IpuBenennrie B Tabnuuax 1 u 2 JaHHBIC TOKA3bIBAIOT, YTO
C/IBUTH B YPOBHSX BCEX OOCYXTaeMbIX IMOKa3aTelaed MmpHu TOH
W NHOM CTENEeHH N3MEHEHUH Ha ()OHE MPOBOAUMOTO JICICHHS
OCTAIOTCSI 3HAYUTENBHBIMU U TPOJIOIKAIOT HOCHUTH JIOCTOBEP-
HBIH XapaKkTep B CPABHEHUH C KOHTPOJIEM KaK P MPUMEHEHUH
MeToJla OMopenapamnny, Tak ¥ Mpu MPOBEICHUHU Tepanuu 000-
TaleHHON YPUTPOLMAMH AyTOJIOTMUHON M1J1a3MOM.

JlanHble 0 caBUrax (QYHKIMOHAIBHOTO COCTOSHHS KOXKH Ta-
IIEHTOB, IMONYYaBIINX COYETAHHYIO TEPaNHI0 OMOperapaTHB-
HBIMH TIperapaTaMi 1 000TalIeHHON SPUTPOLIAMH ayTOJIOTHY-
Hoit ma3moii (HAPrp) nmpencrasnens! B Tabnuie 3.

[IpuBeneHnsle B Tabnuie 3 gaHHBIC MOKa3bIBaOT, 4T0 HAPrp
CIOCOOCTBYET 3HAYUTENBHOM CTAOMIN3aLUN TPAKTHIECKH BCEX
M3y4aeMbIX MoKazaTeneil.
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Tabnuya 3. Pezynemamoi ucciedosanuii MOpgho@yHKYUOHATbHBIX NOKA3AMELel KOJCU NAYUEHINO8
¢ Il cmenenvio homocmapenus na pone couemannoco npumMeHeHUst Memooos Guopenapayuu u nAazmomepanuu

Cauru CaBuru Casuru
HCXOIHBIX nokasareJiei nokasareJei
Kountpoas | [lo seuenus | Ilocie neyenusi | mokasartedeii nocJie Jie4yeHus nocJjie JeuyeHus
IMoka3aTenn
0)) 2) A3) 10 OTHOIIEHHUIO | MO OTHOLIEHHUIO | IO OTHOLIEHHIO
K KOHTPOJII0 K KOHTPOJIIO K IOKAa3aTeJasiM
(%) (%) 1o jgedenus (%)
Kopueomerpusi, uS 335.6+6.4 162.4+9.9 291.3£10.6 -50.20% -12% +44.10%
Cebomerpus, % 14.4+0.7 9.84+0.36 12.17+0.3 -29.5% -13.2% +19.1%
Kyromerpus 84.041.84 | 51.741.28 82.3+1.1 -37.4% -1.1% +37.1%
(amactuanoCTh), MPa
Kyromerpus 122443 | 178.442.1 126.21.49 +44.7% +2.1% -41.2%
(BpeMst eTpaKIuu), MC
TOIIB, r/M%*/4 14.2+1.3 21.3+£1.07 13.56+1.87 +45.6% - -57.1%
Mexkcametpusi, alU 90.4+5 137.2+3.3 100.1£2.7 +48.9% +8.1% -36.8%
pH 5.5+£0.09 4,80+0.06 5.29+0.06 -11.6% -2.7% +9.2%

Tabnuya 4. Pesynemamul ucciedo8anuti MopGhoQyHKYUOHATbHBIX noKazamenell Koxcu nayuenmos ¢ 111 cmenenvio
pomocmapenus Ha pore U30TUPOBAHHOLO U COUEMAHHO20 NPUMEHEHUS MEMOO08 bUOpenapayuu u niasmomepanuu

IToxa3arenu Kontpoas HA (1) PRP (2) HAPrp (3)
Kopueomerpus, puS 335.6+6.4 207.4+4.7 194.8+6.3 291.3 10.6
Cebomerpus, % 14.4+0.7 12.8+0.39 11.0£0.19 12.17+0.30
Eﬁ;ﬁgﬁgb) WPa 84.0+1.84 72.241.78 73.342.0 82.3+41.1
éﬁ:ﬁeggf;amnn), . 122,43 145.242.1 138.6+1.3 126.2+1.49
TOIIB, r/m*/4 14.2+1.3 18.2+0.93 17.9+1.25 13.56+1.87
Mexkcamerpus, 90.4+£5 106.6+1.2 103.6+1.8 100.1£2.7
pH 5.5+0.09 5.13£0.05 5.23+0.06 5.29+0.06

INoka3zarenyn KOpHEOMETPHH, KyTOMETPHH, CEOOMETPUH U CO-
CTOSIHHS KHCIIOTHO-II[ETIOUHOT0 Oananca Koxu - pH y maruenTos
JIaHHOM IPyIIIbl XapaKTEePU3YIOTCS U3HAYAIbHBIM JJOCTOBEPHBIM
camkenueM Ha 50,2%, 37,4%, 29,5% u 11,6%, cooTBeTCTBCH-
HO, B cpaBHeHuU C KoHtponem mpu P, <0,05. Ilposenenuas
Tepanus 00ecrednIa JOCTOBEPHOE MOBBIMICHUE 00CYKIaeMbIX
nokazareneil y nauuentos III rpynmet va 44,1%, 37,1%, 19,1%
1 9,2%, COOTBETCTBEHHO, B CPAaBHEHUU C MCXOAHBIM YPOBHEM
(P,,=< 0,05 BO BCEX CiTydasx) M COKpaNIEHHE PA3IUIUi B CpaB-
HeHuM ¢ koHTpouem 1o 12,0%, 1,1%, 13,2% u 2,7%, coorser-
creenHo (P, <0,05). Beimie 66110 TOKa3HO, 9TO CIIBUTH MOKa3a-
Tenel KyTOMETPUU B pe3ylbTare IPOBEACHHOU TepaluH, XOTh
1 MUHMMAJIBHO OTIMYAJIUCh OT COOTBETCTBEHHBIX KOHTPOJIBHBIX
3HAQUCHUH, TEM HE MEHee, IIPOJOJIKAIM HOCUTh J0CTOBEPHbII
Xapakrep.

Casuru B ypoBHiax TOIIB, BpeMeHHM peTpakLuU KOKU M
MEKCAMETpPUH, AOCTOBEPHO OTIMYAIOTCA OT KOHTPOIS, COOT-
BETCTBEHHO, Ha +45.6%, +44,7% u +48,9% npu P, <0,05, na
¢one mposeneHHoit Tepanmn HAPrp mperepmenn BbIpaxeH-
HYIO0 JIMHAMUKY [TOHM)KEHHsI, COOTBETCTBEHHO Ha 57,1%, 41,2%
u 36,8%mnpu P, ,<0,05, a noxaszareiau BPEMEHH DPETPaKUUH
KOJKU M MEKCAMETPUHU COXPaHSAIH CBOE JOCTOBEPHOE OTJIU-
4yye OT KOHTPOJIbHBIX 3Ha4Y€HUH, COOTBETCTBEHHO, Ha 2,1% 1
8,1% (P, <0,05).

INoxerToxkuBast 06CyxaeHHe (yHKIMOHAIBHBIX ITOKa3aTeneil
koxku y nanueHToB III kimHMYecKOW Ipymniibl, MOIYYarOLIUX

COYCTAHHYIO TEpaIlnlo, HeO6XOIII/IMO NMOAYEPKHYTh HU3KYIO
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ammumTyny (MeHee 3%) COBHTOB ITOKa3aTellel 3JIaCTHYHOCTH,
BpeMeHH perpaknuu 1 pH Ha (oHE MPOBEAESHHOTO JICUCHUS TIPH
COXPAHEHHUHU JJOCTOBEPHOCTU OTIUYUI B CPABHEHHU C COOTBET-
CTBYIONIMMH TIOKa3aTeNsIMA KOHTpOnbHOH Tpyrmst (P, <0,05).
Cremyer 0co00 OTMETUTB, YTO Yy TAIMEHTOB JAHHOW KIIMHU-
YECKOH IPyIIbI 3apErUCTPUPOBAHO OTCYTCTBHUE OCTOBEPHBIX
paznuuuii TOIIB B cpaBHeHMH ¢ KOHTPOJIBHOH I'PyIIOH mocie
oxoruanus nevenus (P, >0,05).

Pe3ynbTaTsl POBECHHBIX HCCIIENOBAaHUI y OONBHBIX pas-
JUYHBIX TPYHNII IPEICTaBICHBI B CBOXHOHM Tabmume 4. Ilpm
CPaBHCHUU PE3YJIbTaTOB HCCICAOBAHUN MAalMEHTOB IEPBOU U
BTOPOH KIIMHUYECKUX TPYIII MOXKHO CIIETIaTh BBIBOJ O OONbIICH
MIOJBEP>)KEHHOCTU I10Ka3aresiell KOPHEOMETpUM BO3ICHCTBUIO
THaypOHOBOM KUCIOTHI B CPABHEHUU C BO3/EICTBUEM ILIA3MO-
teparuu (P, ,<0,05) npu OTHOCHTENBHO GONBIIEH BBIPAKEHHO-
CTH CABUIOB [IOKa3aTelleii BpeMEHH PETPAKLIUU U MEKCAMETPUU
[10J] BO3/Ie{ICTBUEM ILI1a3MOTEPAIUY 110 CPABHEHUIO C TAKOBBIMU
Ha (one Ouopenapannonnoi Teparuu (P, <0,05). U3 nanubIx,
MIPUBEICHHBIX B TaOJHIE, BUAHO, YTO PA3IMYMS B 3HAYCHHSIX
noka3zarenei MophoyHKIIMOHAIBHOTO COCTOSTHHS KOXKH 00cIte-
JIOBaHHBIX OOJBHBIX Ha ()OHE MPOBEICHHOHN Teparuy HOCST JI0-
CTOBEpHbII Xapakrep y nauueHtos Il rpynmel no oTHOLIEHUIO
k I uy manuentos III B cpaBHenuu co Il rpynmnoit (PMHSO,OS).

CpaBHHUTEIBHBIN aHANM3 ITOTYYCHHBIX TAHHBIX JIaeT OCHO-
BaHME I 3aKIIOYEHHs O 3HAYUTENIBLHO OoJee BBICOKOH (-
(DeKTUBHOCTH COYCTAHHOW TEpaluy ayTOJOTHMYHON IIIa3MBl U

MOI[PI(i)HHPIpOBaHHOﬁ FHaJIypOHOBOﬁ KHCJIOTBI B CPaBHCHUU C
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ctBusl. OTCYTCTBHE KAKHUX-JTMOO HEraTHBHBIX MOCIJIEICTBUIM MIPH-
MEHEHHOU (HOpMBI TepAITHK MO3BOJISCT PCKOMEHI0BATh JaHHbIH
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Ha Halll B3IV, BHECET CBOM CYILECTBEHHbIH BKJIaJ] B pelICHHE
po0sIeMbl 00ECIICUCHHsT S3CTETHYSCKOTO 30POBBS M TOBBIIIIC-
HUSI KQUeCTBa JKU3HY KEHIIMH JTaHHOW BO3PACTHOM IPYTIIIBL.
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SUMMARY

COMPARATIVE ANALYSIS OF THE EFFICIENCY OF
THE SKIN FUNCTIONAL STATEMENT CORRECTION
METHODS IN WOMEN WITH 3-rd DEGREE OF PHO-
TO AGING

Azaryan H.
Medical Center “Helios”, Yerevan, Armenia

The purpose of this study was to conduct a comparative analy-
sis of the effectiveness of isolated and combined use of intrader-
mal injections of bioreparant (hyaluronic acid modified with vi-
tamin C, glutathione and cysteine) and platelet-rich autologous
plasma on functional indicators of the face skin of women with
signs of 3-rd degree of photoaging.

In this study, 120 women with 3-rd degree of photoaging
were examined (mean age 34.5+1.54) and divided into 3 groups
in accordance with the applied therapy method (isolated and
combined use of plasma therapy and bio reparation). The study
of the functional parameters of the skin, including corneometry
(determination of the degree of epidermal hydration), sebometry
(assessment of the sebum regulating function of the epidermis),
cutometry (determination of the deformation and elastic prop-
erties of the skin), TEWL (determination of the transepidermal
water loss level), mexametry (assessment of skin pigmentation)
and pH-metry (assessment of the skin acid-base balance) was
performed in all examined patients.

The obtained results testify to various shifts in functional pa-
rameters, caused by the use of various therapeutic approaches.

A comparative analysis of the data obtained has provided
a basis for concluding that efficacy of the autologous plasma
and modified hyaluronic acid combined implementation is sig-
nificantly higher compared to the isolated application of these
methods.

Keywords: modified hyaluronic acid, autologic plasma,
phothoaging, corneometry, TEWL, cutometry, sebometry,
mexametry, pH.
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CPABHUTEJBbHBII AHAJIN3 D®PEKTUBHOCTH
METOAOB KOPPEKIIMM CJABUI'OB ®YHKIUO-
HAJIBHBIX TOKA3ATEJIEM KOXH JIMIIA V KEH-
IIUH C III CTEIIEHBIO ®OTOCTAPEHUSL

Azapsn X.I.
Meouyunckuit yenmp «l enuocy, Epesan, Apmenus

Llenpio HacTOSIIEro MCCIENOBAHHs SBUIIOCH HPOBEIECHUE
CPaBHUTENBHOTO aHanu3a 3(Q(HEKTUBHOCTH BO3ACHCTBYS H30JIH-
POBaHHOTO M KOMOMHHUPOBAHHOTO NMPUMEHEHUSI BHYTPUKOKHBIX
MHBEKLUI Onopenapanta (rMalypoHOBOH KHCIOTBI, MOAU(H-
LUpOBaHHOM BuTaMuHOM C, INIyTaTHOHOM U LIUCTEUHOM) U 000~
ralieHHON TPOMOOLMTAaMH ayTOJIOTUYHOM IJ1a3Mbl Ha (YHKIH-
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OHAJIbHBIC MMOKA3aTeNM KOXKH JIMIA JKeHIIMH ¢ npu3Hakamu 111
CTETeHH BBIPAXKEHHOCTH (POTOCTAPSHUSL.

O6c¢nenoBano 120 sxenuuH (cpenuuit Bospact 34,5+1,54) ¢
III crenienbro OTOCTAPEHUS KOXKH JIMIIA, KOTOPbIC OBLTH pa3jie-
JICHBI HAa 3 TPYMIbI B COOTBETCTBUHU C MPUMEHIEMBIM METOIOM
Tepanuu (M30JMPOBAHHOE U KOMOMHHUPOBAHHOE IMPUMEHEHHE
U1a3MOTEpanuy U Ouopenaparmn).

Bcem 00s1bHBIM POBEICHO UCCiIeioBaHne (YHKIMOHAIBHBIX
HoKazaTeslel KOXH: KOpHEOMeTpHs (OIpesesieHHe CTEIIeHU YB-
JTAKHEHHOCTH JIMJepMHUCca - THApaTanust), ceboMeTpus (OLeH-
Ka ceboperyaupyromieil GpyHKIUU SMUICPMECa), KyTOMETPHSI
(onpeneneHue MoKasaresiei 1epOpPMAIIMOHHBIX U AIACTUYCCKUX

CBOMCTB KOXKH), OIIpeieJIEHUE YPOBHI TPaHCANUIEPMaIbHOI oTe-
pH Biard, MekcameTpus (OleHKa (YHKIHH MTMIMEHTAILMH KOXKH),
pH-MeTpus (oLeHKa KUCIOTHO-ILETIOYHOro OaaHca KOKH).

[TonmyueHHble pe3ynbTaThl CBUAEIBCTBYIOT O Ppa3IMYHBIX
cBUrax (yHKLUHOHAIBHBIX [OKa3aTesIel Ha ()OHE MPUMEHEHHUS
Pa3InYHBIX METOJOB TEPAIUH.

CpaBHUTENbHBIM aHANIN3 MOJYYECHHBIX JaHHBIX JAeT OCHO-
BaHUE JUIA 3aKJIOUCHUS O 3HAYUTEIBHO Oo0Jice BBICOKOU 3(-
(DEeKTUBHOCTH COYETAHHOI Tepariy ayTOJIOTMYHOW TIa3MON U
MOIU(UIIMPOBAaHHOW THAyPOHOBOW KHCJIOTOW B CPaBHEHUH C
U30JIMPOBAHHBIM NPUMEHEHHEM YKa3aHHBIX METOJOB BO3/CH-
CTBHSI.
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CPABHUTEJbHBIN AHAJIN3 CEBECTOMMOCTH! JJEYEHUSA S2XUHOKOKKO3A
TEPAITEBTUYECKHUM U XUPYPITHUECKUM METOJAMU (METOJOJOI'UA «STEP-DOWN»)

"Bonus E.N., 2Mapuenxo O.C., *I[lleBuenxo JI.C., 'BequeBa T.A., 'Boaus W.IL., '"Haser T.H.

! Xapvkoeckas MeOuyuHcKas akademus nocaeOuniomHo2o oopasosanus M3 Vikpaunol;
’Hayuonanvuulil opuduyeckutl yuugepcumem um. Apociasa Myopozo, Xapvkos, Ykpauna

DXHHOKOKKO3 SBJISICTCS TSKEIbIM Iapa3sUTapHbIM 3abolie-
BaHHEM. BoIbIIMHCTBO aBTOpOB oTMeuaeT [6,43] u moaTBepk-
JIaeT HallM HaOIOEeHMs, 4TO Haubosiee 4acTas JIOKaJU3aLus
9XMHOKOKKOBBIX KUCT (60-80%) - meyeHb. Yaie Habmoqa0TCs
onauHouHble KUCTHI (70%), koTopsie B B 50% ciyuaeB JIOKau-
3yroTcs B mpaBoii fosie. [1o naHHbIM psina aBTopoB [8], B 1eBOit
Jlolle TIeueHn KUCThl 0OHapyxuBaroTcs B 30%, B KBaJpaTHOH H

© GMN

CIIUTreIneBoi - B 4, ObIBalOT MHOKECTBEHHBIMH M PACIIOIararoT-
Csl B Pa3HbIX JOJISX.

LlMCcTHBIN 9XMHOKOKKO3 PaclpoCTpaHEeH Ha BCEX KOHTHUHEH-
Tax, B TOM 4HCJe BO Bcex cTpaHax Bocrounoii EBpomnsl (Dcto-
uus, JlarBus, Benopyccusi, Ilonpira, Yemickas PecryOnuka,
CrnoBaxkust, Pymeinus) [2]. Ha tepputopun YkpauHsl peructpu-
pyeTcs 2 TuIla 04aroB: B CTEHHOI IOXKHOH 30HE LUPKYIUPYET
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«OBEUUi» IITaMM, B NOJECCKOH M JIECOCTENHOH, NMpeumylie-
CTBEHHO, «CBHMHHOM». UJNEHUKN «OBEYLEro» IITaMMa 00Jaza-
IOT aKTHBHOW MOABMXHOCTBIO, YTO CIIOCOOCTBYET OOJbLIEMY
3arpsA3HCHUIO SHIIAMU SXHHOKOKKA IMIEPCTH COOAaK, BHEIIHEH
cpenbl (104YBa, TpaBa) U SIBISIOTCA UCTOUHHKOM 3apayKCHUS de-
JIOBEKa, KPYITHOTO POraToro ckora, oser. OTCyTCTBHE aKTHB-
HOH JBHTraTe’IbHON (QYHKIMH Y YWICHHKOB «CBUHHOTO» IITaMMa
YMEHBUIACT 3arpsA3HEHUEC HIEPCTU C063.K, IIO4YBbI, OrpaHUYrBast
YCJIOBUA 3apaKCHUS YCIOBCKA U )KMUBOTHBIX.

Ilenenp sxuHOKOKKa siBiIsieTcs OMorensMuHTOM. Ero passu-
THE MPOMUCXOAUT CO CMEHOH IBYX Xo03sieB. IIpomerxyTouHBIMU
X03d4€BaMM ABJISIOTCA TMPEACTABUTEIIN 60 BHJ10B MIJICKOIIUTA-
IOIMX, B TOM YHCJIE BCE CEIbCKOXO3SHCTBEHHBIC JKMBOTHBIE:
OBIIBI, KO3bI, CBUHBH, KPYITHBIH POraThlii CKOT, BEpOIIIObI, Me/I-
BellU, 00€3bsHBI U YEJIOBEK, KOTOPBINA TaKOKe SIBISCTCA HMpOMe-
KYTOYHBIM XO3IMHOM, OAHAKO d)aKyJ'leaTl/IBHbIM — HC BJIUACT HA
HUPKYIAHI0 BO30yauTens B npupone. [emtep W.YO. [4] onu-
caJia CJly4au BO3MOXKHOT'O 3apaKeHUsI COOaK, MMEIOIIUX JOCTYII
K OOJILHUYHBIM MYCOPOCOOpHHMKaM, Kyia BbIOpAchIBAIOT yria-
JICHHBIC XUPYPTUYCCKUM IIYTEM IOPAKEHHbIEC KUCTaAaMU OpraHbl
yesaoBeKa. bombHbBIE SXHHOKOKKO30M YUYHUTBIBAKOTCA HE BCErga u
He Bce. McrunHas 3a0051eBaeMOCTh 3HAYUTENBHO - B 15 pa3 u
Goriee, mpeBbIIaeT ouIHanbHyto. [IpoaHan3upoBaB HCTOPUH
Gonie3Hr OOJBHBIX B HEKOTOPBIX perroHax Ykpauusl (Ogecca,
Kues, XapbKkoB) BBISBICHO HECOBIAJECHUE ONEPUPOBAHHBIX 110
IIOBOLY DXMHOKOKKO3a 60.]'[]>HI>IX U B TOXKE BPEMsI, HE «BKJIFOUCH-
HBIX» B odunuanbHbie ot4eTsl. Hanpumep, B Kuese 3a 2014 rox
3aperucTPUPOBAH TOJIBKO 1 cilydail SXMHOKOKKO3a, YTO HE COOT-
BETCTBYeT JeiicTBuTenbHOCTH; B Onecce ¢ 2002 roga exxeroaHo
nuarHoctupyercs 10 120 HOBBIX CiIydaeB SXHHOKOKKO3a.

JlnurenbHOe BpeMmsi, MHOTHA JECATHICTHSIMH, KUCTBI KJIH-
HUYCCKH HE IPOSBIIAIOTCA U HE BbI3bIBAIOT Hapymeﬂnﬁ, H3MEe-
HCHHA OGHapy)Kl/IBalOTCﬂ JIMIIb IIPU IaTaJoroaHaTOMHU4Y€CKOM
BCKPBITUH I10 Ipyroii npuuuHe. [Ipu HeKoTophIX BapuaHTax Te-
YEHUSI DXUHOKOKKO3a MEPBBIMH CUMIITOMaMH OOJIE3HH 4acTO
SIBJSIFOTCS CI1a00CTh, 001Iee HeIOMOTaHue, YXYIIICHUE aIlle-
THTa, OBICTpas YyTOMJISIEMOCTh HpPHU OTCYTCTBUHU IOXYIAHHS
[44], 3areMm nosiBisieTcs 60J1b, OT HOMOIIEH KPATKOBPEMEHHOU
0 Pa3NIUTOM, MHTEHCUBHOH, ImpHUcTynoobpasHoil. Bozmoxk-
Has ee JIOKaIN3alus - B IPaBOM WIIH JICBOM I0Jpedephe Ui B
HO/JIOKEUHOH 00JIaCTH, paclpoCTpaHssICh Ha IPaBOE ILUIEYO,
cruHy ¥ kpecren [14].

HpI/I SHAYUTECJIbHBIX pasMepax KUCTbl WJIIM BO3HUKHOBCHHUU
OCJIOKHEHHH oTMedaeTcst fedopmanyst moapedephsi U 4yBCTBO
TSDKECTH, YCHICHHE OOJIH, N3MEHEHUE €€ XapaKTepa, TOIIHOTA,
pBOTa, MHOTNA MOBRILIeHHe Temmneparypsl [14]. Yeosimes H.B.,
Crpensea A.B., u coaBt. [31] onuchIBalOT Takoe OCIOKHEHHE
KHCTBI, KaK IPOPBIB B OPIOLIHYIO MOJOCTh C JIMCCEMHHALNEH
9XMHOKOKKA 110 OPIOIIHOI MMOJOCTH U B ONIM3JIekKAIINE OPraHbl.
[IpopeIB MOXET MPOWUTH HE3aMETHO, a MHOTJA BbI3BIBACT all-
JIEPrUYecKre peakluuy, BILUIOTh 10 aHA(QUIAKTHYECKOro IIOKa.
AxmenoB W.I'. [1] HeonHOKpaTHO HaOIIOOAN APYrUe OCIIOXK-
HEHHsI YXMHOKOKKO3a: 'MOelb mapa3uTa MOXKET BbI3BAaTh Ha-
THOCHUE KHUCTBhI U oOpa3oBanue abcrecca. [Ipu mpopsiBe
abcuecca B OpIOUIHYIO HONOCTh GOPMUPYETCsT KIIMHUYECKAs
KapTHHA NepuToHuTA [9].

JledeHne MCTHOTO YXMHOKOKKO3a 110 Cel JIeHb OCTAeTCs aK-
TyaJibHOM 1po6siemMoii. OCHOBHBIM METOIOM JICUCHHS SBIISICTCSI
XHpypruyeckoe BMemaresbetBo. OIHAKO penuanuBbl O0JIC3HH,
BO3HHUKarowue B 54% ciryyae, CBUICTEIbCTBYIOT, UTO JICUCHUE
HE BCCra sABJIACTCA paauKaJIbHbBIM U 4acTO Tpe6yeT JOIIOJIHU-
TeabHOU Tepanuu [12].

B HacToAleC BPpEM OCHOBHBIMU BUAAMU ONIEPATUBHBIX BME-
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IaTCJIbCTB ABJISAKOTCA 3XHMHOKOKKIKTOMMS, 3XMHOKOKK3KTOMMA
0e3 paccevyeHUsl XUTHHOBOH OOOIOYKH, SXHHOKOKKIKTOMHS C
ynaneHueM (GpuOpO3HOH Karcyibl, SXHHOKOKKIKTOMUSI C TEpH-
LHCTIKTOMHUECH, SXUHOKOKKIKTOMHUS C PE3eKIMell opraHa, dXu-
HOKOKKIKTOMHUS C yaasienuem oprana [10].

CoracHO MHEHHUIO psiia XUPYProB, ONTUMAIbHON orneparueit
SABJICTCS «UACAJIbHAS SXUHOKOKKOKTOMUSD) - YIAJICHUE, BbUTYIIIN-
BaHMe M3 (PMOPO3HON KarlCysIbl ITapa3uTa B XUTHHOBON 000JIOUKE,
HE HapylIlas ee HEeJIOCTHOCTH [6].

MHorue XUpypru OIMCBIBAIOT CIy4ad, KOIZa HEBO3MOXHO
YAAIUTh KPYNHbIE 3XUHOKOKKOBBIE ITy3bIpH 0€3 UX OIOpPOXKHE-
HHS, TaK KaK NPHU BBIJCICHUM HMEETCsl peaybHas ONacHOCTh
pa3pbiBa KariCyJibl. B Takux ClIydasX OCYILICCTBIISICTCS ITYHKIUA
Iy3bIPsl TOJICTON UIION C MEPEeXOIHUKOM U acIMpauuei counep-
JKMMOTO B 3aMKHYTYI0 cuctemy. OfjHako HeoOXoauMo n3berarhb
nonaaanus JXUAKOCTU U3 ITY3bIPS B I10JIOCThH, YTO MOXKET ITPHUBC-
CTH K Pa3BUTHIO TSDKEJIOro aHA(QMIAKTHYECKOro IIOKa, BILIOTh
JI0 CMEPTEIBHOTO MCXO/1a, & BCISACTBHE MONAJaHusI CKOJICKCOB
- K BO3BHUKHOBEHUIO BTOPUYHOTO SXUHOKOKK03a [10].

B xonrie 80-x rogoB XX Beka 00JIbIIOE paCIPOCTPAHCHHUE TTO-
JYYHUJIN MaJIOMHBA3UBHBIC METOAbI XUPYPIrUYE€CKOro JICUCHUS.
MockoBckie KIMHMKU Oonee 15 JIeT MCIonb3yloT MepKyTaH-
Hoe JsieueHue nox koHrpoineM Y3U u meron ITAUP (myHkuus,
acnupaLys, HHbEKLUs cKojenuaa, peacnupanus). Mycaes [.X.
U coaBT., ucnonb3ys Merox ITAWIP B cBoeil mpakTuke, 1oKka3anu
SHAYUTEJIbHOC YMEHBIICHUE YaCTOThI JIETAJIbHBIX UCXOA0B, CHU-
JKEHHUEC pPHCKa pasBUTHUA OCHOX(HeHﬂﬁ, MWHHUMMU3AUIO TpaBMa-
TH3auuu i oospHoro [11].

OpHako JJake Mocie yCIEeIHON onepaluu COXpaHsIeTcs: pUCK
pelnaANBa WHBA3MU, YTO CBHICTEIBCTBYET O HEOOXOIMMOCTH
IIPOTUBOPELUANBHON XuMuoTepanuu. B Hauane XX Beka npen-
IPUHATBI HEPBBIC IMOIBITKM KOHCEPBATUBHOI'O JICYEHHUSA DXHUHO-
kokko3a. C cepenunb! 80 rogoB CUHTE3UPOBAH U BHEIPEH BO
BpaueOHYIO NMPAKTHKY Mpenapar u3 IpymHibl kKapdamarOeH3u-
MH/1a30J10B - anbennazon. [losBuiIKCh nepBbie Pe3ysbTaThl U
HCCIIeI0OBaHMs, yKa3bIBatolue Ha dPEeKTUBHOCTD Mpernapa-
Ta Nnpu JapBaibHbIX Hectono3ax [48]. C 90-x rosoB OH, Kak
HaMMEHee TOKCHYHBIH, CTall mpemnaparoM BbiOopa. B mpo-
Hecce JiedeHus: ajnOeH1a30JI0M HallllofgaeTcsl yrHeTeHue 3a-
POIBIIICBOTO €105, THOEb MPOTOCKOICKCOB, 00pa3oBaHue
COC}II/IHI/ITCHBHOTKaHHOﬁ Kalcyyjabl BOKPYTI JIApBOLUCTHI, UC-
Ye3HOBEHHE MHUKPOTYOyJ, yBEJIHUYCHHE YHCIAa U pa3MEepOB
JU30COM, HAKOIIJIEHUE CEKPETOPHBIX My3bIPHKOB B 00J1aCTH
annapara [0b1K1, TOBPEKICHUE MUKPOBOPCHH C TTOCIIE-
AYIOIIUM HapyHIEHUEM TpaHCIIOpTa HCOGXOJIPIMI)IX JUIA T1a-
pasuTa MHTPEIUEHTOB, NPUBOJAILEE K HEKPO3y M rudenan
napasuta. [lelicTBue npemnapara NPUBOAMT K CHUXKEHUIO
NOTpeOJICHUST TKaHSAMM Iapa3suTa yIJEBOAOB, (IJIIOKO3BI,
(GpYKTO3BI), @ TaK K€ IIUIUHA, IPOJIMHA C HOCIEIYIOIIHM
KOMIIEHCATOPHBIM IOBBIIICHUEM HCIIOJIB30BAHUA DHAOI'CH-
Horo rukorena [40]. YcraHoBIeHO Takke HHIHOUpyrolee
neicTBre anbeHaa3oiia Ha YHEPreTUKY MUTOXOHIAPHI, 0Cy-
IIECTBJIsIEMOE, MO0 BCEH BEPOSTHOCTH, Yepe3 CHUCTEMY IH-
KIMYECKUX HYKICOTH/IOB.

Ha ¢one mopaxenus: nedeHu OHOTOCTYIHOCTH Ipenapara
MOBBIIIACTCS, TAK KaK aJIOCHIa3011 SIBISIETCS UHIYKTOPOM MHU-
KPOCOMAJIbHBIX ()EPMEHTOB TEUEHN CHCTEMbI LIuTOXpoMm P-450,
TEM CaMbIM YCKOPsIs MeTaGOJ’lH3M MHOTI'MX JICKAPpCTBCHHBIX ITPEC-
napartoB. MakcuMainbHasi KOHLEHTpanus ajadeH1a3oma cyab(ok-
CHJia B KPOBU YBEIIMYUBACTCSA B 2 pasa, ne€pruoa 1oJIyBbIBEACHUSA
yanussercs [34].

Anbena3on sIBISETCS MpernaparoM BbIOOpa B MPOTUBOpE-
UMIMBHOMW IOCIEONEPAMOHHON XMMHOTEpANUU SXUHOKOK-
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K030B. B ciyuasx Hanuuus TSXKEIOM COMyTCTBYIOIIEH maro-
JIOr'uu, )lByCTOpOHHeFO MHOXXECTBCHHOTI'O IMMOPAXCHUS JIETKUX
WX OPYrux OpraHoB, KOorJa OII€EPAaTUBHOC JICUCHUE TEXHU-
YeCKH HEBO3MOXXHO, MHOTHE aBTOPHI CUMTAIOT aJIOCHIa30I]
CIMHCTBEHHBIM CPEICTBOM JICUCHUS O0bHOTO [42].

KoHcepBaTHBHOE M XHPYPrUYECKOE JICUCHHE YXHHOKOKKO-
30B JIONOJHSIOT APYr Apyra U TpeOylT MHAMBHIYaJlbHOTO
noaxoaa. B 4acTHOCTH, HEKOTOPHIM OOJBHBIM C XOPOIICH
(G PEKTUBHOCTHIO KOHCEPBATUBHOH XHUMHOTEpANUU MOXKET
noTpeboBaThCsl XUPYPrUYECKOe JICUCHHE OCIOXHEHHU, a
JIPYTUM — KOHCEPBAaTHUBHAs TEPAIHs MOCJIE YCHEIIHOro Ome-
paruBHoro sedenus [39].

Bermres I1.C., Mycaes I"X. [3] nuiyt, 4to npumMeHneHune ¢-
(DeKTUBHBIX TEPMHULINIOB, COOMIOCHUE MTPABHI a0JaCTUYHOCTH
BO BpEMs one€pauvu, UCIOJIb30BaHUE COBPEMCHHOI'O HHCTPY-
MEHTapusa HE MCKIIFOYAKOT IOJTHOCTBIO BO3MOXKXHOCTU pEUUABA
3aboeBaHms1, HOATOMY OOJIBIIOE BIHSHHUE HA PE3y/IbTaThl JIeue-
HHUs OKa3bIBACT IOCJICAYIOLIAasA IMPOTUBOTCIIbBMUHTHAA TEpaAIns
JI0CH/1a30JI0M.

Onupasch Ha MOJNy4YEHHBIC JaHHbIE, apa3uTonoru JlroOueHko
I1.H. u coasr. [7] oTMeuaroT, 4T0 3P HEKTUBHOCT XUMHUOTEPATINH
anOeH1a30JI0M JUTsl IPEAYIPEIKACHHS PELIMANBOB MIOCIIE XHUPYPIHU-
YeCcKoro JiedeHus: focturaer 94,9%. 3aMelieHue XUpyprudecKkux
orepanuii B ciydasx X Hed((hEKTUBHOCTH MM OTKa3a OOJIBHBIX
OT XHPYPrUYECKOro BMeEIIATeIbCTBA 5-6 Kypcamu aOeHaasolna
obecreunBacT MONOKUTEIBbHBIH 3 dekT B 40,7% .

HaszbipoB @.I". 1 coaBT. [13] Tak ke cuuTaroT NPUMCHEHUE
anbeHgaszona B IOCJICONEPALMOHHOM Mepuoje 00s3aTelb-
HbIM, TaK KaK KOHCEPBATUBHOC JICHCHUEC IIPUBOAUT K yMeHb—
HICHUIO ynciia peuuauBoB ¢ 8,6 n1o 0,6%, a ucnoyib3oBaHue
XHUMHOTEPAIIUK ajJ0eH/1a30JI0M IPH SXUHOKOKKOBBIX KHCTaX
HEOOIBIIUX Pa3MepoB (A0 5 cM) MO3BOJIAET MOOUTHCS MO-
JIOXKHUTEJIBHBIX PE3YyNbTaTOB B 3HAYMTEIBHOM YHCIIE HAOIIO-
TIEHUM.

3apy6exusie aBropel N. Stankovic, M. Ignjatovic, D. Nozic
[49] ykasbiBaroT Ha 3(h(GEKTUBHOCTh Mpenapara MpH JICUCHUH
9XMHOKOKKO3a. COIVIacHO UX HAOIIONCHUAM IOCIIE IPOBEICHUS
3-5 KypcoB JieueHHsl ajlOEHIA30JI0M YHCIO KHCT B IICUCHH, B
YAaCTHOCTH B JICTKUX, UX PasMEPbI CyH_[eCTBeHHO YMEHBINAKOTCA
Hapsiay ¢ MajeHUeM THTPOB CrelU(pHUISCKUX aHTUTET U yITyd-
IIEHHEM OOLIETO COCTOSIHUS OOJIbHBIX.

Jis nedeHus anOeHIa30JI0M HCIOJB3YIOTCS pa3indHbIe
cXeMbl XuMHoTepanuu. I[IpogomkuTenbHOCTh Kypca JeueHus
U MX YUCJIO CYLIECTBEHHO paziuyatorcs. Nontasut P. et al
yCl'leLLlHO NPpUMEHAIN KprbI JICYCHHUA JJIUTCIBbHOCTBIO B 21
neHb, ¢ 1030t npenapara 800 mr/cyrtku. MHTepBanm Mexzay
Kypcamu JedeHus cocraBui 15-30 gHell ¢ oOmMM 4YnciIOM
4-6 kypcos [46].

Bildik N. et al. ucxonst U3 onbITa CBOEM KIMHHMKH, CUMTAIOT
HeOGXOJlI/IM])IM MPOBECACHUE XUMUOTEPAITUN ](praMl/I HC MCHEC
Tpex mecsiues [37].

Bozbuga N., Erentug V., Akinci E., Yakut C. ycnemno
NPUMEHSIN an0eHaa30 B TeUeHUE 24 MECsIEB y MalMeHTa
C MHOXECTBEHHBIMH MEJIKHMH KUCTaMH (10 3 cM) B cepale
u nerkux [38].

le/l MHOI'MX KHMIIEYHBIX I'€JIBMHUHTO3aX BO3MOXXHO OAHOKpar-
HOE IpuMeHeHue npenapara B go3e 400 mr [41].

Haubosee pacripoctpaneHHas cxema JedeHust all0eHIa3010M
- ipyeM npernapara B 1o3e 10 MI/Kr Macchbl Teja B CyTKH B Teue-
Hue 28 nueil. Ilpu 3TOM cyTouHas n03a npenapara He JOJDKHA
npesbiarh 800 mr [37].

KonnuecTBO KypcoB4 XMMHOTEpANuy yallle OIpeneseTcs
pasMEpPoOM KHUCT, MHOXECTBCHHOCTBIO INOPAXECHUA U HX JIO-
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Kajgu3anuei. Pax aBTOpoB IpH 9XMHOKOKKO3€ JIETKUX U pas-
Mepax KHCT He OoJiee MSATH CAHTUMETPOB CUMTAIOT IEJIeCO-
00pa3HbIM MPOBEICHIE XUMUOTEPAIH 0€3 XUPYPruieckoro
nedyeHus [7].

[Ipu Ha3HaYEeHUM XUMMOTEPAIMHU CIIEAYET YUYUTHIBATH Xapak-
TEp ONEPaTHBHOIO BMELIATEIbCTBA, JAaHHBIC Pa3pbiBa KUCTHI B
aHaMmHese. [Ipu HeoCI0)KHEHHOM TEUCHHH U HAJIWYMU €AMHUY-
HOH kuctbl, Jlro6uenko [1.H., JlerouskoB FO0.A., Mycaes [ X.
U COaBT. PEKOMEHIYIOT MPOBEICHHUE 3 KypCOB XMMHOTEpANuu.
IIpn ocnoxHeHUSAX BO BpeMs OINEpalMM U MHOXECTBEHHBIX
HOPaXEHUSAX YHMCIO KypCOB BO3pacTaeT A0 5-6, B HEKOTOPBIX
Clly4asix, B YaCTHOCTH IIPU SXUHOKOKKO3€ KOCTH, Ipernapar Mpu-
MEHSIETCsI TO/IaMH, €CJIH OTCYTCTBYIOT T000UYHbIe 2 deKTsI [36].
Taxum 00pa3zom, JieueHUue SIXMHOKOKKO3a M0 CEH JIeHb SIBISICTCS
poOIEMOii, pelieHre KOTOPOi MHANBHIYAIBHO JUIS KaXKI0ro
GosbHOrO. ENMHCTBEHHBIM TIpenapaTtoM BbIOOpa Ha BOOPYKe-
HHMHU Bpaya [1apa3uToiora Jis JeUeHUs] LUCTHOTO 3XNHOKOKKO3a
SBIISIETCS aNOEH1a3011.

Lenb uccnenoBanus: CpaBHUTEIbHBIA YKOHOMUYECKUI aHa-
JIM3 3aTpaT Ha TEPaeBTUYECKOE U XUPYPIUUECKOe JICUCHUE XU~
HOKOKKO32 I1€4€HH Ha OCHOBE METOIMYECKUX ITOJXO0I0B U IIPUH-
LIUIIOB pacyera ce0ECTOMMOCTH CIIOKHON MEANLIMHCKON yCIIyTH
B COOTBETCTBUU C METOOJIOTUeH «step-downy.

Marpuan u Meroabl. CpaBHUTEIbHBIH IKOHOMHYECKUI
aHaJIM3 3aTPaT NPUMEHEHHUs TepareBTUYECKOI0 M XUPYpPru-
YeCKOro METOJOB JICUEHHUS IXMHOKOKKO3a OasupoBajcs Ha
HIDKEIIPUBEACHHBIX METOAMYECKUX TOIX0AaX M NMPUHIUIAX:
1. MenunuHckas yciayra IO JICUEHHIO 3XMHOKOKKO3a IIpH-
HAJICKUT K CIOKHBIM MEAMLIUHCKUM YCIyraM Kak COBOKYII-
HOCTHM IPOCTBIX YCIYI, CTPYKTypa KOTOpOH omperensercs
TEXHOJIOTUEH MEIULIMHCKOW MTOMOIIM, KOTOPasi IPEeI0CTaBIIs-
ercs: a) aMOyJaTOPHO- HNOJUKIMHUYECKUMH YUPEKICHUSIMU
— amOynaTopHOE JICUEHUE, Pe3yJbTaTOM KOTOPOTO SIBISAETCS
3aKOHYCHHBIN Cily4ail JiedeHus; 0) XUpypruueKuMu oTaele-
HUSIMHU CTAllMOHAPHBIX MEABIUHCKUX YUPEKICHUHN — XUpyp-
I'MYECKOe JIEYCHHE, PEe3yJbTaToOM KOTOPOTro SIBJISETCsS Mpo-
nedeHHbl 0onbHOU. [Tpu 2TOM, HEOOXOAUMO MOAYEPKHYTH,
YTO JICYCHUIO HXMHOKOKKO3a HHOIZAA MPUCYLIM INPU3HAKU
KOMIUIEKCHBIX MEIULUHCKUX YCIYr — IPU OCYLICCTBICHUU
npoduIaKTHKH 3a00JIeBaEMOCTH U MEUIIMHCKOM KOHCYIIBTH-
pPOBaHMM MALUEHTOB IOCIE OCHOBHOrO JedeHus. Mcxons us
3TOrO, IIPY pacyeTe 3aTpaT Ha JICYCHHE SXUHOKOKKO3a Cleay-
€T YYUTBIBATh CIOKHOCTh ¥ KOMIUIEKCHOCTh aMOyJIaTOPHOU U
CTAllMOHAPHON XUPYPrHUYECKON MEAUIIMHCKON TOMOIIIH.

2. BelpaxkeHHbIE B JCHEXHOH (opMe TEeKyIiHue 3aTparhl
Ha OKa3aHUE CIIO)KHOM MEAMLMHCKOM YCIyTH IO JICYEHHUIO
9XWHOKOKKO3a C MOMEHTa MHEepBOTO OOpalleHHs ManueHTa
3a MEAMLIMHCKOHN MOMOIIBIO U JO MOMEHTA KOHCYJIBTHPOBA-
HUS 1OCJIe NPOBEIECHHOTO JICUEHUS M aHaju3a Pe3ylbTaToB
SIBJSIIOTCSL AJieMeHTaMu ee cebectoumocTt. OleHka 3arpar
OCYILIECTBIISUIaCh B IIpoLecce KaJbKyJIMPOBAaHUS OCHOBHBIX
3aTpaTHBIX cTaTeil: omara Tpyna (OCHOBHAS U JOTOJIHUTENb-
Has), HAYMCIICHUS Ha OIUIaTy TpyAa (€AUHBIH COLMAJIbHBIN
B3HOC), MEIUKAaMEHTBI, NPOXYKThl NHUTaHUs (CTAlOHap),
CTOMMOCTBH MAJIOIICHHBIX, OBICTPOU3HAIINBAIOIIUXCS (POHIOB
MEIUIIMHCKOTO 00CITy)KHBaHHI, aMOPTHU3AL[OHHBIE OTYHCIIC-
HHsI CTOMMOCTH OCHOBHBIX (DOHJIOB, OIUIaTa KOMMYHaJIbHBIX
yCIIyT, 00IIEePON3BOICTBEHHBIC U O0LIEX03HCTBEHHbIC (a]1-
MHUHHCTpaTHBHbIE) 3arparbl. [Ipu pacuere cebecTOMMOCTH
MEIULUHCKUX YCIIyI ONpeAesseTcs cyMMa TEKyIIHUX 3aTpar
B COOTBETCTBUU CO CTAThAMHU KAJIBKYJSALUN.

3. Kanbkyssiuus ce0ecToMMOCTH JICYEHUS 3XHHOKOKKO03a 0CY-
IIECTBISACTCA Ha OCHOBE 3aTPaT NPUMEHEHHsI OCHOBHBIX METO-
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JIOB €ro JUAarHOCTHKU: JJa0OpaTOpHblE U MHCTPYMEHTAJIbHBIC
uccieoBaHus (yJIbTPa3BYKOBOE HCCIEJOBAaHHE BHYTPEHHUX
opraHos — Y3MU), croumMocTd U pe3yabTaTHBHOCTH KOTOPBIX
l'lpl/lel_LlI/I CyIJ_leCTBeHHble pasjinyus.

JlaGopatopublie uccienoBanus (aHajaIu3 MOYH, 00K U Ono-
XI/IMI/I‘-leCKHl\;I aHaJIM3bl KPOBHU, I/IMMyHOHOFI/IquKI/If/i CTaTyC, HM-
MyHO(EpPMEeHTHBIN aHanu3 Ha 3XUHOKOKK03 (MIDA), Hecmorps
Ha OIPE/CJICHHYI0 AMAarHOCTUYECKYIO LIEHHOCTb, HU B Cllyyae
HIOJIOKHUTENBHOTO, HU B Cllydae OTPULIATEIILHOTO Pe3yJIbTaToOB He
MMEIOT PEIIAIOIIero 3HauYeHUs, 0COOCHHO Ha JIOKJIMHHYECKHX
cranusx [31,32].

VnerpazBykoBoe uccienosanue (Y3U), koropoe mo cBoum
OLICHOYHBIM pesyanaTaM INPAKTUICCKU HE yCTynaeT KOMIIbIO-
tepHoit Tomorpadun (KT), 3aHrMaeT Beayliee MECTo B JHarHO-
CTHKE DXMHOKOKK03a. OCHOBHBIM JOCTOMHCTBOM Y3U sBisiercs
BO3MOXXHOCTb AHUAarHoCTUpPOBATh 3XMHOKOKKO3 B HOKJIMHHYEC-
CKOIf CTaauu, KOrja rapa3uTapHble KUCThI UMEIOT HeOOJIbIIHe
pa3mepsl.

Bericokast HHGOPMATHUBHOCTD, IPOCTOTA IPUMEHEHHSI, OTCYT-
CTBHE HEOOXOJMMOCTH B CIICLUAIBHON MOArOTOBKE OOJIBHOTO,
0€30MacHOCTh, a TAKXKE BO3ZMOKHOCTH ObICTpOro (3-5 MHHYT)
¥ MHOTOKpPATHOTO MCCJICAOBAaHUS BBITOJHO oTiuyatorT Y3U or
JIpyTUX METONOB Jy4eBoi auarsoctuxu [30,50].

Cpasuutensublii ananu3 Y3U u KT noxassiBaer npeumyiie-
crBa Y3U npu BBISIBJICHUH KUCT AMAMETPOM MeHee 1 cM, ojiHa-
KO METOJl yCTyIIaeT B IUIAaHE TOYHOH TOIMMYECKON IHarHOCTHKH
ouyaroBoro oopasosanus nedenu [35]. Korna peus uzaer o ma-
HOPaMHOM M300paKeHUH, TO BHEIPEHHE B IIPAKTHKY 3-MEpPHOM
PEKOHCTPYKIMU 110 AaHHBIM ¥Y3U ¢ KOHTpacTUpOBaHUEM yCTpa-
HSET DTOT HeAOCTATOK. OIBIT ITOJ00OHBIX UCCIIE0BAHUI UCUHC-
JIAETCA CAMHULIAMU U JIs1 6OJ'II>LL[I/IHCTBa KJIMHUK I10 Ceﬁ JCHb
HemocTymeH. [Ipu KanbKymsuu ce0eCTOMMOCTH JICUCHHS dXH-
HOKOKKO3a IICYCHU y'—ll/lTbIBa}OTCﬂ 3arparbl Ha YJIBTPAa3BYKOBOC
uccnenoanue (Y3N).

4. PacyeT ce6CCTOMMOCTH JICUCHHUS 3XMHOKOKKO3a qudde-
peHL[I/IpyeTCﬂ B COOTBETCTBUHU C €TI0 METOJaMU — TE€PAIICBTU-
YEeCKUM M XHpyprudyeckuM. TepameBTHUEeCKUH MeETOx Ipen-
YCMaTPUBAET OCYILECTBJICHUE CICAYIOLIUX ATAIOB JIEYCHUS
9XMHOKOKKO3a: KOHCYJIbTAIlUsI Bpaua — 1apa3uToJIora C LEeIbIo
JIMarHOCTHKH 3a00JIeBaHUsI HA OCHOBE OCMOTpa MalMEeHTa U
aHaju3a pe3yJbTaTOB CEPOJOTUYECKUX U YIBTPa3BYKOBBIX
UCCJICJOBAHUNM M COCTaBJICHUE HPOrpaMMbl amMOylIaTOpHOTO
TEPANECBTUYCCKOI'O JICUHCHUA, KOHCYJIbTallMs Bpada-1apasuTo-
JIOTa C LEJIbI0 KOHTPOJIS POMEKYTOUHBIX PE3yJIbTaToOB IpU-
€Ma IalMCHTOM PEKOMCHIOBAHHBIX MCIUKAMCHTOB U IIPpU
HE0O0XOJMOCTH KOPPEKTHUPOBKHM IPOrpaMMBbl JICUCHHs; KOH-
CyJbTallMs Bpaya-Iapa3uTosiora o 3aBepLUIeHUIO IPOrpaMMbl
TEepaneBTUUECKOTO JICUEHHUS C LIEJIbI0 BBISICHEHHS €r0 pe3yiib-
TaTOB M NMPOQUIAKTUKN BO3MOXHBIX 3apakeHHI B OyayIeMm.
Xupypruyeckoe J€4eHHE B CTallMOHApE HpelycMaTpUBaeT
nabopaTopHyro AMAarHoCTHKY M Y3U, KoHCynbTanuu Bpaya-
rnapasuroJiora, He‘l€6Hble MaHUITYJIALUA, KOHTPOJIb, KOHCyJ'[]:—
TallU¥ Bpada-Xupypra, OCylIECTBICHUE ONEPAaTUBHOIO BME-
I1aTEIbCTBA.

5. Pacuer cebecTOMMOCTH JICYEHHS SXUHOKOKKO3a OCYIIECT-
BJISICTCSI OT/ICJIBHO JUIsl TAKUX €0 OpraHu3allMOHHbIX (OpM, KaK
aMOyJIaTOPHO-TIOJUKJIMHUYECKOE M CTALMOHAPHOE XUPyprude-
CKO€ JICYHCHUE, KOTOPbIM le/leLlll/l Cyl_LleCTBeHHbIe pasjiimius
BHUJ10B 1 BEJIWYHMH 3aTpar.

6. MeToan4ecKkiM MPHUHIMIOM pacyeTa ce0eCTOMMOCTH Jie-
YEeHUs SXMHOKOKKO3a SIBIISICTCSl codeTaHue: 1) MpoueccHOro
noaxoaa, B COOTBETCTBHUU C KOTOPBIM 3aTpaThbl pasAaC/IsitoTCs 110
TaKUM OCHOBHBIM 3TallaM JICUCHHS, KaK: JHArHOCTHUKA — HECIIO0-
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CPEICTBEHHO JICUCHHE - MEAUIMHCKUE YCIYTH Ha Hocienedeo-
HOU cTaauM (KOHTPOJBHBIM OCMOTp, KOHCYJIbTALMs Mapa3uTo-
nora); 2) moaxona step-down, B COOTBETCTBUH ¢ KOTOPBIM BCE
3aTparhl paclpeesIsIoTCs 110 EHTPaM 3aTpar.

Ha srare 1narHoCTUKH pacCYUTBHIBAIOTCS 3aTpaThl Ha 1abopa-
TOPHBIE U YJIBTPa3BYKOBBIC HCCIIEJOBaHMs 3XUHOKOKK03a. Ciie-
JyeT OMETHTb, YTO, BO-IIEPBBIX, 3aTPaThl HA OCYILIECTBICHUE
TaKUX METOOB KIMHHYECKOTO HCCIIEHIOBAaHMSI SXHMHOKOKKO3a,
KaK cOOp M aHaJIM3 aHaMHe3a, CyObCKTUBHBIX M O0BEKTUBHBIX
JaHHBIX, YYUTBIBAIOTCA IIPU ONPECACIICHHUU 3aTpaTr Ha JICYCHUEC
B (opme mpenocTaBieHHs TeparneBTUUSCKH-KOHCYIBTaTHBHBIX
YCIIyT; BO-BTOPBIX, 3aTpaThl HA JICUCHHE SXUHOKOKKO3a PacCuu-
TBIBAIOTCS C YYETOM CIIELM(UKH TEPANeBTUUECKOTO U XHUPYPIH-
YECKOT0 METOJIOB C LIEJIbIO ONPE/ICNICHUS] M CPABHEHUS HX cebe-
CTOMMOCTH.

B coorBercTBHM ¢ Meromonoruein «step-down» («cBepxy
BHU3») pacueT ceO0EeCTOMMOCTH JICYCHHUS 3XMHOKOKKO3a OCYy-
IIECTBIISUICS. HA OCHOBE OINPEACNICHHs LIEHTPOB 3aTpar. JToT
MOJIXO/ K BBIYUCICHHUIO 3aTpar JiedeOHO-NPOPHIAKTHISCKUX
YUPEKACHHUI B HACTOSILIIEE BPEMs SIBIISICTCSI BECbMa pacipoCcTpa-
HeHHbIM. B CIIIA, Hanpumep, OH sBIsIeTCs 00A3aTeIbHBIM JUIS UC-
HOJIb30BAHUSI IIPH MOJITOTOBKE OTYETOB O 3aTparax Jyisl POrpaMm
"Medicare" u "Medicaid" (aByX rocyapCTBEHHBIX IIPOrPaMM JJist
TOKHJIBIX JTIOZICH ¥ MaJIOOOECTICUCHHBIX MPaK/IaH).

OCHOBOI METOMOJOTUH «sStep-down» SBISIETCSI MOAXOMI, CO-
[JIACHO KOTOPOMY BCE 3aTpaThl HEOOXOAMMO PACIPEACIUTD MO
[ICHTPaM 3aTpaT, KOTOPbIE MOTYT OBITh HEHTPAMHU MOICPKKH
WIM UEHTPaMU MOCTYyIIeHUH. LIeHTphl MOJIepKKH — 3TO LIEH-
TPBI 3aTPaT, KOTOpbIe 00SCIEeUNBAIOT OCHOBHBIE JIe4eOHO-JHarHO-
CTUYCCKHEC (byH](L[PII/I MEIUMIUHCKOIO YUPEKACHUSA U BKIHOYAIOT
a}lMHHHCTpaTHBHO—XOE)ﬂﬁCTBeHHl)le, TEXHUYCCKHE, BCIIOMOIarciib-
Hble nozipasaeieHus. LIeHTpbl mocTymieHnil sIBIAI0TCS LIEeHTpaMu
3aTpar, KOTOpbIe HEMOCPECTBEHHO MPEOCTABIISIIOT MEUIIMHCKUE
YCIYTH TIpU aMOyJIaTOPHO-TIONMKIMHIYECKOM M CTAllMOHAPHOM
XUPYPrUYECKOM JICUEHUH MALIUEHTOB [5].

Merononorust «step-down» Haiia cBoe oTpakeHue B Me-
TOJIMKE pacyeTa CTOMMOCTH YCJIyTH MO MEIUIUHCKOMY 00CIy-
JKMBAHUIO, YTBEPKJIEHHON mocTaHoBneHneM Kabunera Munu-
ctpoB Yipaunsl ot 27 nexabpst 2017 Ne1075, kotopast BeTymmia
B cuiy ¢ | suBaps 2018 ropa [15].

B MeToznunke onpezeneHo, 4To METO/I IOLIaroBOro pacrpese-
JICHHs 3aTpaT «CBepXy BHU3» («step-downy) mpeaycmarpuBaet
MPOBEJICHUE YKOHOMHUYECKUX PACUETOB, PE3YJBTATOM KOTOPBIX
SIBJISICTCST PACIIPEACIICHHE BCEX PACXOI0B YUPEKICHUI 31paBo-
OXpaHEHUs (KaK MPSIMbIX, TAK U KOCBEHHBIX) OT aJAMUHHCTpa-
THBHBIX W BCIIOMOTATEJbHBIX MOJApa3AeieHuid (LEHTPBI IO/~
ﬂepmxn) K OCHOBHBIM KJIIMHUYCCKHM OTACIICHUAM (LleHprI
MOCTYIUICHUH), U1 KOTOPBIX PACCUMTHIBACTCS KOHEUHAs Cpell-
HSSl CTOUMOCTD €IMHMIBI MEULIMHCKON YCIIyTH (BBIMMCAHHBIH
MManyeHT, KOﬁKO—ﬂeHb B CTAllUOHAPHOM XUPYPTUYCCKOM OTALIIC-
HHUU OOJIBHHUIIBI, aMOyJIaTOPHOE MOCEIIeHNEe) Ha OCHOBE KPHTeE-
pHeB pacrpeesIeHus 3aTpar, epedeHb U MOPSIO0K MPUMEHEHHS
KOTOPBIX onpenessitores M3 [15].

OCOOCHHOCTBIO MpEIaracMoi MOIEIH KaJbKYISILHUU SIBIISI-
eTcsl, YTO ce0eCTOMMOCTh PACCUUTHIBACTCSI KAK COBOKYITHOCTh
3aTpar LEHTPOB MOCTYIJICHHUH, KOTOPBIE ONPEACISIOTCS B COOT-
BETCTBUM CO CTaJHei jedeOHOoro nporecca:

1) LeHTPBHI MOCTYIUICHUII TeparneBTHYECKOro amOyaaTopHO-
HOJIMKJIMHAYECKOTO JICYCHHS] SXMHOKOKKO3a, T.€. TT0pa3eIeH s
MOJIMKJIMHUK, TPEOCTABIAIONINX: a) JJAOOpaTOpHbIE YCIYTH 110
JIMarHOCTHKE SXMHOKOKKO3a (CEepOJIOrHueCKUe MCCIICIOBaHUS);
0) yciyru yabTpa3ByKOBOTO HCCIIEOBAHHS COOTBETCTBYIOIIETO
oprasa C LeJIbIO BBISIBJICHHS €T0 MOPAKSHHUS SXHHOKOKKO30M; B)
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Ta&nuua 1. Kﬂaccuqbukauuﬂ IKOHOMUYECKUX 3ampam HAa CHLOJ}NCHblE Me()uuuﬁcxue yciayeu, cocmaeieHnas asmopamu

Ne 3/m

Kpurepun xiaccupuxanuu
IKOHOMMYECKHX 3aTpaT

Buabl 3k0HOMHYeCKUX 3aTpar

3aBUCUMOCTH BCIIMYHHBI 3aTrpaTr
OT W3MEHEHHsT O00BEMOB OKa3aHHUs
KOMIUIEKCHON MCHHHHHCKOﬁ yciayru
10 JICYCHUIO 3 XMHOKOKKO3a

[NocTostHHBIE (YCIOBHO-NIOCTOSIHHEIE) 3aTpaThl — 3aTPaThl, BEIHMYMHA KOTOPBIX
HE 3aBUCHT OT 00beMa MPEIOCTABICHHBIX MEIUIMHCKUX YCIYT MO JICYCHHIO
9XMHOKOKKO3a (aMOpTH3aIHsl, apeH/ia, CTPAXOBbIe B3HOCHI, aJMHHHICTPAaTUBHBIC
3aTpartsl, 3aTPaThl BCIIOMOTaTEIbHBIX IIEHTPOB).

[lepemennsble (yCIOBHO-TIEPEMEHHBIE) 3aTPaThl — 3aTPaThl, BEINYMHA KOTOPBIX
3aBUCUT OT OOBEMa TIPEJOCTABICHHBIX MEIUIUHCKUX YCIYyr IO JICYCHHIO
JXHUHOKOKKO3a.

[ocTostHHO-TIepeMEeHHBIE 3aTPaThl, YacTh KOTOPBIX MEHSCTCS NPU H3MEHEHHN
o0beMa IpeIoCTaBIeHHs METUIMHCKUX YCIIYT 10 JICUCHUIO 9XMHOKOKKO03a, a 4acTh
ocraercs (PUKCHPOBAHHOM.

Hpouecc MPpeaAOCTaBIICHUA CIIOKHOM
MEIUITTHCKOM yciayru no JE€4YCHHIO
OXHHOKOKKO3a

OcHOBHBIE 3aTpaThl, HEMOCPEICTBEHHO CBA3aHHBIE C MTPOLIECCOM MPETOCTABIECHUS
YCIIYT, OCHOBHOU MX 00beM MPUXOAUTCS HA EHTPbI MOCTYIUICHHUH.

Haknannble 3aTpaThl, CBA3aHHBIE C CO3JAHHEM YCIOBMH sl OKa3aHUSI MEIUIIHH-
CKOH yCITyTH, 110 €€ OpraHU3alliK U YIIPABJICHUIO, T€. 3aTPAThI LIEHTPOB MOAICPKKH.

Crioco6 mepeHoca CTOMMOCTH 3aTpar
Ha CTOMMOCTb MellHLlHHCKOﬁ yciyru

IIpsimble 3aTpaThl, HEMOCPENCTBEHHO CBA3aHHBIE C OKa3aHHEM CIOXKHOM Menu-
LIUHCKOM YCIIyTH IO JICYCHUIO SXMHOKOKKO3a. «lIpsimble 3arpaThl — CTOMMOCTh
IIPOMU3BOACTBEHHBIX PECYPCOB: IEPCOHANA, JIEKAPCTBEHHBIX CPEACTB, KOTOpBIC
HEMOCPEJICTBEHHO CBS3aHbl C IIPEIOCTABICHUEM MEIMLUHCKON YCIyrd M, IO
JIAHHBIM OyXTalTepCcKOro y4era, MOr'yT ObITh HEIIOCPEICTBEHHO OTHECEHBI K 00BEKTY
3aTpar CTPYKTYpPHOTO IOPa3/IeIICHUs/OTCTICHHS YIPEKICHUS 3PAaBOOX PaHECHHS,
YCIyTH WM KOHKPETHOTO MAleHTa; B 00s3aTeNIbHBIN MepeueHb MPSIMBIX 3aTpar
BKJIIOYAIOT: 3aTpaThl Ha 3apabOTHYIO IUIATy M CBs3aHHbIC C HEH HAYKMCIICHHS;
3aTpaThl Ha JICKAPCTBEHHBIE CPEACTBA; 3aTpaThl Ha TEXHHYECKOe oOecredeHHe
u  obciyxuBaHue (TEKYIIMH PEMOHT) JOPOTOCTOSILEro  00OpYyIOBaHMS;
KOMMYHaJIbHBIE 3aTPaThl IPU BO3MOXXHOCTU HX MPSIMOro oTHeceHus [15].
KocBennble 3aTpaTbl — 3aTpaThl BCIIOMOTAaTEIbHBIX ILIEHTPOB, CBSI3aHHBIC
C MpPEeIOCTaBICHHUEM pPAa3JIMUHBIX BUAOB IPOCTBIX YCIYT, SIBISIOIIUXCS
COCTABJIIOIUMH CJIOXKHOM MEIULIMHCKON YCIyrW IO JICYEHHIO 3XHHOKOKKO3a,
KOTOpbIE HE MOTYT OBITh OTHECEHBI HEMOCPEIACTBEHHO K MX KOHKPETHOMY BHIY.
KocBenHble 3aTpaThl — CTOUMOCTb IPOU3BOICTBEHHBIX PECYPCOB (KOMMYHAJIbHBIE
YCIIYTH, aJMMHHUCTPATUBHBIC 3aTpaThbl, HAKJIAJHBIC 3aTPaThl), KOTOPHIE TpPYI-
HO MPOCJIEAUTh HENOCPEICTBEHHO IO OTHOIICHHMIO K KOHKPETHBIM O0BEKTaM
3aTpar (OpraHu3aLuy, OTACJIEHHs, YCIyTH) U KOTOPbIE TOJIKHBI PACHPENCIAThCS.
Kpurepun pacnpeneneHus — 3HauCHHUE MapameTpa, KOTOPBIA NMPUMEHSETCs [UIs
pacnpeneneHus KOCBEHHBIX PACX010B MEXKIY CTPYKTYPHBIMH IOJpa3eICHUIMU
yUpexIeHUs 31paBooxXpaHeHus» [15].

TEepareBTHYECKH-KOHCYIIBTALMOHHBIC YCIYTH 110 NMPOQHIAKTU-
Ke, ANarHOCTUKE, JICUCHHUIO U MOCIENeYeOHOMY MEIHIITHCKOMY
KOHCYJBTUPOBAHHMIO; T') YCIIYT'H JIeUeOHBIX MAHUITYIISLIUM;

2) HeHTPHl MOCTYIUICHHH XUPYPTHYECKOTO CTALHOHAPHOTO
JICYCHUS SXMHOKOKKO3a, T.C. TOAPA3/ICICHHs, IPEIOCTABIISIO-
mue: a) 1abopaTopHbIC YCIYTH MO JHArHOCTHKE SXMHOKOKKO3a;
0) yCiIyru ynpTpasByKOBOIO HCCIEIOBAHMS COOTBETCTBYIOLIETO
opraHa ¢ LeJIbIO BBISIBICHHS €0 MOPayKEHHS 5XUHOKOKKO30M; B)
TEPAIeBTHYECKHE M KOHCYJIBTALMOHHBIC YCIIyTH 110 AUarHOCTHU-
Ke, JICUeHHI0, podritakTiuke 3a00NeBaHus W HOcienedeOHoe
MEMIMHCKOE KOHCYJIBTHPOBAHHUE; T') YCIYTH JIeUeOHBIX MaHHU-
MYJISLHR; 1) XUPYprudecKue NefCTBUS U YCIyTH Hocieonepa-
LMOHHON peabuiuTanyy MalueHTa B CTaluoHape (aHecTe3us,
KOIKO-MECTO, METUKAMCHTBI).

Creyer HOAYEepKHYTh, YTO JUISl OLPEACIICHHS MOJIHBIX 3aTpaT
TEPAIEeBTHYECKOTO M XHUPYPTUUYECKOTO JICUCHHS SXMHOKOKKO3a
CyMMa 3aTpaT LEHTPOB IIOCTYIUICHUH KOPPEKTUPOBAIACH HA KO-
3G PHULINUEHT PacXoI0B HEHTPOB IMOIACPKKHU (3aTpaThl aAMUHH-
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CTPATHBHBIX M BCTIOMOTaTENIbHBIX MOAPA3ACICHHI).

7. Kanpkynsanust ce0eCTOMMOCTH JICYCHUST DXUHOKOKKO3a Oa-
3UpyeTcs Ha KIacCU(HUKAIINN YKOHOMHUYECKHX 3aTpaT Ha OKa3a-
HUE CJIIOKHBIX MEAUIUHCKUX ycuyT (Tabmmma 1).

CrenyeTr MOAUEpPKHYTh, UTO 3aTPATHI IIEHTPOB MOCTYIUICHHUH,
MOCKOJIbKY OHH HETIOCPEJCTBEHHO CBS3aHBI C IPEAOCTABICHUEM
CJIO)KHON MEIUIMHCKOHM yCITyTH IO JICYCHUIO SXHHOKOKKO3a, B
YKa3aHHOM KOHTEKCTE SIBISIOTCS IMPSIMBIMH, @ 3aTPAThl IEHTPOB
MOAEPKKH — KOCBEHHBIMH.

8. B 3aBucumoctu ot crnenuduky 1e4eOHOTO YUpPEKIACHUS,
TEXHOJIOTUH MEIULMHCKON OMOIIH, 1IeJIell yIipaBIeHus 3aTpa-
TaM{ U UX aHaJIH3a BO3MOXKHO NIPUMEHEHHUE CIETYIOMNX METO-
JIOB KaJIbKYIISIHH:

- KaJBKYJSUS TIOMHBIX 3aTpaT. B ce0ecTonMOCTh CIIOKHOM
MEJUIIHCKON YCITyTH MO JICYCHUIO SXHHOKOKKO03a BKIIFOIAIOTCS
BCE BUJIBI 3aTPaT — MPSMBIC U KOCBEHHBIC;

- pacueT ceb6eCTOMMOCTH JICUEHHs] HIXHHOKOKKO3a METOLOM
KaJbKYJSLUU 10 HETIOJTHBIM 3aTpaTtaM (Meton «direct-cost»),
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Tabruya 2. Cpednue 3ampamoi, ces3anHbie ¢ NPEOOCMAGLeHUEeM 0OHOMY RAYUEHMY NOOPA30eNeHUAMU —
YeHmpam nOCMynaAeHUl CIOHCHOU MEOUYUHCKOU YCIyeU O J1eYeHUI0 IXUHOKOKKO3A neYeHu

Ne "
o/ Buasi pacxoagos CroumocThb 3aTpaT, rpH | LleHbl MeIMIMHCKHUX YCJAYT Je4e0HbIX yupekaeHuii (rpH)
I. LleHTp mOCTYIJIIEHHUH: YCIyTH NCCIIEI0BAHHS SXHHOKOKKO3a
3aTPATEL Ha VEIVEY 10 AHAMHS 150 (OO0 «MenunuHCcKas naboparopusi»)[16]
P 3 yeryry Y 1 200 (Kommanns AWJIA., . Kues) [17]
1. | xpoBu Echinococcus, anturena 338
(IeG + TgA) 100 (MenunuHckas 1abopatopust
«AHanuTHKay, T. XapbkoB) [18]
250 (Medilux neHTp yasTpa3ByKoOBOM
JIMarHOCTUKH, I'. Bunuumna) [19]
340 (Menuuunuckuii nenrp NOVO, r. JIsBoB) [20]
2
2. | 3arpatsl Ha Y3U neueHn 549 150 (Llentp JTeonepw, r. JTbsos) [21]
380 (bopuc., r. Kues) [22]
100 (MHBUTPO, r. XapwkoB) [23]
3 | CoBokymHbIe 3aTpaThl LIEHTPA 887
II. LlenTp nocTymieHuii: KOHCYIBTAIIMOHHBIC YCIYTH Bpayei
9213/ cpesue 3atpath 400 (Cetp CeMeMHHXFaI“ggZE;FZ)ETH «Ilonu-KIMHUKaY,
4. | [Ipuem Bpaua-mapaszuTosora Ha | KOHCYIBTAIHIO - ) -
418 («3npaBunay» KiuHuka ceMeiHOW MEUIIMHBI,
307
r. Kues) [25]
4
5 | ouen spava- xupvpra 7331/ ;giiHEE::TS;TI_ﬂ 300 (JIILL «Omummuiickuiiy, T. XapbKkoB) [26]
' P P pyP 2}; 4 H 350 (Kimmanka «['unmokpar», T. Kues) [27]
MII{eHTp MOCTYIUICHHUIA: YCIIYTH MO JICUCOHBIM MAHHUITYJIALHASAM®
20 (LLIEHTP «BEJIEC», . Kues) [28]
6. | MubeKuus BryTpUMBILICHas 200 20 (Knuauka «'unmokpary, T. Kues) [27]
7. | ByTpuBeHHas HHBEKIHA 300 30 (Knunuka «'unmokpary, r. Kues) [27]
BuyTpuBenHoe KamnenbHoe
8. | BIMBaHME JIEKAPCTBEHHBIX 1200 120 (LEHTP «BEJIEC», 1. Kues) [28]
CpenCTB
9. CoBOKYyIHBIE 3aTpaThl HA YCIYTH 1700
LEHTpa
V. LlenTp nocTyIuieHuii: onepaTuBHbIE BMEIIATEIbCTBA
10. | 3arparhl Ha TATAPOCKOMUYECKYIO
OTIEPALIUIO IO TTOBOILY 14850° 19800 (Knuaunka bumsika) [29]
9XHHOKOKKA

! Pacuem 3ampam Ha OcywjecmeieHue anaiusd Kposu Ha XUHOKOKKO3 OCYWECMGIACMCs Ha OCHOGe OnpedeleHus cpeonell yYeHbl
Mol ycyeu 8 COOMeemcmeuu ¢ OanHbIMU MeouyuHckux aabopamoputi Ha oamy 07.02.2018 200a ¢ koppekmupoeKoil ux na Hopmy
penmabensrocmu - 25% u yuemom no8MopHOCMU anausa (no 2 pasa npu nepeudHol OuazHOCMuKe u npu OUaeHOCMuUKe Ha cmaou
3a6epuieHis eveHis).

2 Pacuem sampam na Y3H neuenu ocyujecmensiemcs Ha OCHO8e ONPeOEieHuUs. CPeOHel YeHbl MO MeOUYUHCKOU YCayel 6
coomeemcmeu ¢ YeHamu MeouyuHckux yenmpos na oamy 07.02.2018 2o0a ¢ koppexmuposxoti ux na Hopmy penmabensrocmu - 25%
U yuemom noSMOPHOCMU UCCIe008aHUA (3 pa3a 6 meueHue NOIHO20 1e4eOHO20 YUK, 8KIIOYAS KOHMPOID).

? Pacuem cpedHux 3ampam, C6A3aHHbIX C KOHCYIbMAYUOHHLIM NPUEMOM 6PAYA-NAPAZUMON02d, OCYWYECMEIAEmMcs HA OCHOGE
onpeoenens cpeoHell yeHvl IMou MEOUYUHCKOU YCIyeUu 8 COOMEEMCMEUL ¢ OaHHLIMU MeOUYUHCKUX yenmpos na doamy 07.02.2018
2004 ¢ KOppeKmuposKoll ux Ha HOpMy penmabenvHocmu - 25% u yuemom nosmopHocmu npuema (MUHuUmMym 3 KOHCYIbMAMUGHbIX
npuema).

4 Pacuem cpeoHux 3ampam, CeA3aHHbIX C KOHCYIbMAYUOHHBIM NPUEMOM 8PAYA-XUPYPed, OCYUECMEIAEMCs Ha OCHO8E ONPedeNeHUs.
cpeonell yenvl Mol MeOUYUHCKOU YCayeu 6 COOMBemcmeuu ¢ OaHHbIMU Meouyunckux yeumpos na oamy 07.02.2018 zo0a c
KOppeKmuposKoll ux Ha Hopmy penmabensrnocmu - 25% u yuemom noemopHocmu npuema (Munumym 3 KOHCYIbMamugHbIX npuema).

’ Pacuem cpeOnux 3ampan, C6:3aHHbIX € 1e4eOHbIMU MAHUNYIAYUAMU, OCYWYECMEIACMCs HA OCHOBE ONPeOeNeHUsl CPeOHell YeHbl IMOl
MEOUYUHCKOUL YCTIy2U 8 COOMBEMCMEUU ¢ OAHHbIMU MeOUYUHCKUX yenmpos Ha oamy 07.02.2018 200a ¢ koppekmuposxoii ux Ha Hopmy
penmabensrocmu - 25% u ywemom nosmoprocmu (munumym 10 unvexyuii).

¢ Pacuem sampam Ha 1AnapoCKONUYecKyio Onepayuio no noooy XUHOKOKKA OCYUWeCmEIsemcs Ha OCHOBE YeHbl 8 COOMBEMCMEUU C
oannvimu na oamy 07.02.2018 2o0a ¢ koppekmuposxoti ee na Hopmy penmabenvHocmu - 25%.
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KOTOPBIl NpexycMaTpuBaeT OINpeJelieHue HEeMoJHOH cebe-
CTOMMOCTHU 3TOW CIIOKHOW MEIUIMHCKON yCIIyTH, B KOTOPYIO
BKJIIOYAIOTCs TOJIBKO NPSAMBIC 3aTpPaThbl. KocBennrie 3aTparhbl
Ha ce0eCTOMMOCTh HE OTHOCSTCS, @ HEOCPEACTBEHHO BbIYH-
TAIOTCS U3 J10XO0Za, MOJTYYEHHOI0 B TEYCHUE TOrO Nepuoja, B
KOTOPOM OHH OBUIM OCYIIECTBICHBI.

Ha ocHoBe npuMeHeHus: 000CHOBaHHBIX B IIpoliecce HCcile-
JO0BaHUsA METOAUYECCKHX IMOAXOJA0B W NPUHIUIIOB SKOHOMHUYC-
CKOTO aHaji3a 3aTpaT Ha TEPaleBTHUECKOE M XHPYPrHUecKoe
JICUCHUE SXUHOKOKKO3a IPEUI0KEHBI:

1. Mozenb pacdera ceOECTOMMOCTH CIIOKHOW METUIIMHCKON
YCIYTH IO JICYEHUIO SXMHOKOKKO3a Ha OCHOBE IIOAXOIa «Step-
dOWl’l» 1 METOJa KaJIbKYJISILIMU T10 IIOJIHBIM 3aTparaM, KOTOPYHO
MOKHO TIPEICTABUTEL (POPMYITON:

CCMS =SCRCx ( 1+ CSRSC (IC)) (1): rne

CCMS — cebecTouMOCTb CIOXKHONW MEAMIIMHCKON YCIIyTH 10
JICUCHHUIO 3XUHOKOKKO32;

CRC — 3arparbl LEHTPOB NOCTYIUICHUH (IpsAMBIC 3aTPaThl);

CSRSC (IC) — ko3 dunueHT pacmpeneiacHus 3aTpar IeH-
TPOB MOJACPKKHU (KOCBEHHBIC 3aTPaThbl), PACCUUTAHHBIA Kak
OIpeJeIeHHAas UX YacTh, KOTOpas, B COOTBETCTBUU C OIpeie-
JICHHBIM KPUTEPHUEM, OTHOCUTCS K C€OECTOMMOCTH CIOXKHON
MEJIUIMHCKONW yCIYrH IO JIeUeHHI0 dXMHOKOKKo3a. Ilpume-
PpOM ero pacuyera MOXET OBbITh OAXO PACHPECICHHs 3aTpaT
Ha OIUIaTy 3JIEKTPOIHEPruy, IpUBeIeHHbIH B MeTonuke pac-
4yeTa CTOMMOCTH YyCJIYI'd 10 MEJULIUHCKOMY 06CJ'ly)KHBaHH}O,
B Cliy4asaX, Korga B HEHTpax l'[OCTyl'lJ'leHHI\/'I HE€ YCTAaHOBJICHBI
CYETUUKH 3JICKTPOIHEPIUU. YUPEKICHUS 31PaBOOXPAHCHUS
00BIYHO HE UMEIOT CTOJb MOJPOOHBIX CBEJCHHH 0O OTpebde-
HHUU DJICKTPOOHEPIHWU, a €CJIU OHU U €CTbhb, CUCTUHUKHU DJICK-
TPOSHEPTHUH MOTYT PErHCTPUPOBATH YPOBEHb MOTPEOIICHHS
JIEKTPOIHEPT MU BMECTE JUISl HECKOJNBKHUX IOJpa3esIeHH/
OT/ICJICHUH, 00BEAMHEHHBIX OOIIMM MECTOM PACIIOIOKEHHUS.
CTOMMOCTb 3JIEKTPOIHEPTUU B 3TOM NpUMEpPE AOJKHA pac-
CMaTpUBAThCSl KaKk KOCBEHHasl 3arpara, 4Tto TpeOyeT Npu-
MEHCHHS ONPEICIICHHOTO KOCBEHHOI'O I10Ka3aTessl OLIEHKH
— KpUTepHusl paclpesieseHusi 3arpar M0 IoJpa3JeieHus M/
oTzeleHUsM. B ciydyae nmorpebisieMoil 31eKTposHepruu 00-
MM KpUTEPUEM paclipe/ie]ICHUs 3aTpaT BHICTYIIAET IJIOMAdb
HOMeUIeHHUs (KOJIMYECTBO KBAJPAaTHBIX METPOB) B KaxJIOM
CTPYKTYPHOM MOApa3AeICHUN/OTACICHUH, KOTOpas HpUMe-
HSETCSA KaK KOCBEHHBIH IOKa3aTeslb yPOBHS NMOTpeOIeHHUs
anexTposnepruu [15].

Omnupasick Ha 3TOT TMOAXOH, KOIDUIMEHT pacHpeeIeHus
3aTpaT LIEHTPOB MOJIEPKKH (KOCBEHHBIX 3aTpar) 110 KPUTEPHIO
IUIOIIA/IN [TOMEIICHUH MOYKHO PacCuuTarh 1o Gpopmyle:

CSRSC (IC) = DCRC / (TICE / TAPTF) X TAPRC (2), rre:

DCRC - mpsiMble 3aTpaThl LEHTPOB MOCTYIUICHHIA;

TICE — coBOKyIHbIE KOCBEHHBIC 3aTpaThl HA OILIATY IEKTPO-
SHEPIHH;

TAPTF — o6uias miomaas moMeneHni Je4e0HOro yupekK ie-
HUS;

TAPRC — o0mas miomaas MOMEIIEeH!H [IEHTPOB HOCTyILIe-
HUs.

CrenyeT HOTUEPKHYTb, YTO KOA(PPUIMEHT pachpeeaeHus
3aTpaT LEHTPOB MOJAEPKKHU (KOCBEHHBIE 3aTpaThl) MOKHO pac-
CYUTBIBATh Ha OCHOBE APYIMX KPUTEPUEB, HAIIPUMEP, KOJINYC-
CTBa IMALIMCHTOB, IOJYy4YarolUX MEAHULMWHCKUE YCIYyru OIlpe-
JICJICHHOTO BHJA, TPYIOEMKOCTH KOHKPETHOH MEIUIIMHCKOM
YCIIYTH.

2. Mozens pacuera ceOECTOUMOCTH CIIOKHON MEITUIIMHCKOM
YCIYTH IO JICYEHUIO SXMHOKOKKO3a Ha OCHOBE IIOAXOIa «Step-
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down» 1 MeTona KambKyITupoBaHust «direct-costy MOXKHO mpes-
CTaBUTb (POPMYJIOi:

CCMS = SDCRC (3), rre:

CCMS — cebecTOMMOCTb CIOXKHON MEIUIIMHCKOH yCIIYTH 110
JICYCHUIO SXUHOKOKKO3a;

DCRC — 3arpatrsl HEHTPOB OCTYIJICHUH.

OrnpeniesieHne pacueTHOM ce0ECTOMMOCTH TEPANIEBTHYECKOTO
¥ XUPYPIUYECKOTO JICYCHHs SXMHOKOKKO3a MEYSHHU 110 BTOPOU
MOJIEJU MPOU3BOAMIIOCH HA OCHOBE JTAHHBIX TAOIUIIBI 2.

1. Mogens pacueTHoll cebectommocT no mertony «direct-
costy eIMHUIIbI CI0NKHON MEAMIIMHCKON YCIIYTH 110 TE€pareBTH-
YECKOMY JICUCHHUIO SXMHOKOKKO3a [EYSHH ITPU IPUMEHEHUH €ro
amOyI1aTOPHO-MOIUKIMHIYECKON (hOPMBI:

S pacxoy0B LEHTPOB MOCTYIUICHUH MOJUKIMHUK: TePareBTH-
YeCKH-KOHCY/IbTallMOHHBIC YCIIYTH apasuroiora = 921 rpx.

2. Mogens pacueTHoll cebectomMocTH no mertony «direct-
COSt» eIMHHUIIBI CIIOXKHOM MEAUIMHCKON YCIIyTH 10 XUpypruie-
CKOMY JICUCHHUIO 3XUHOKOKKO3a B CTalllOHape:

S pacxomoB LEHTPOB MOCTYIUICHHS XHPYPIHUECKHX OTJe-
JICHUH CTallMOHAPOB: CEPOJIOTMYECKHE M YIbTPa3BYKOBbIE HC-
cnenoBanust (887 rpH); TeparneBTUYECKU-KOHCYIbTAlIMOHHBIC
yciayru napasutonora (oxHa xoHcynerauust — 307 rpH); KOH-
CYJIBTAllIOHHbIC YCIyI'M XUpypra (TpU KOHCylbTauuu — 732
I'PH); OIEpaTUBHbIC BMELIATEIbCTBA (JIAIIAPOCKOIMYECKasl olle-
paryst 1o MoBoy 3XUHOKOKKa — 14850 rpH), 1eueOHbIe MaHUITY-
ssiiuu (1700 rpu): 887 rpu. + 307 rpu + 732 rpu + 14850 rpH +
1700 rpH = 18476 rpH.

Ha ocHoOBe npeiioyKeHHbIX MoJiesIel pacueTHOH cebecTonMo-
CTU CJIOKHBIX MEIUIUHCKUX YCIYT 10 JICUEHUIO DXUHOKOKKO3a
IIEYCHU OIpeAesIach JUHEHKa pacXxooB LEHTPOB HOCTYyILIC-
HU B COOTBETCTBUH C METOJIOM K (hOpPMaMH OpraHU3aIMU Tpe-
JIOCTABJIEHUS CJIOKHONU MEIUIIMHCKOH yCITyTH:

921 rpH. - aMOy/aTOpPHO-TOIMKIMHUYECKas: (popMa TepareB-
THYCCKOI'O JICHCHMU A,

18476 rpH - XUpyprudeckoe Je4eHe B CTalllOHape.

BuiBoabl. [IpoBeneHHBIN CpaBHUTENIBHBIH 3KOHOMHYECKUI
aHanu3 cebecTOMMOCTH aMOyIaToOpHOTO TEepParneBTHYECKOro
JICUCHUS DXMHOKOKKO3a INEYCHU U XUPYPrUdCCKOro JICUCHUS B
CTalOHApaX MEIULIUHCKUX YUPESIKICHUI Ha OCHOBE IMPELIO-
JKCHHOM METOAMKH ydeTa 3arpar IIEHTPOB IMOCTYIUICHUH naeT
OCHOBAHHUE JJIsI CJISAYIOIIMX BBIBOJOB U PEKOMEH TN

1) npeuioxkeHHast METOMKA KAJIbKYJIHPOBaHUsI ce0eCTONMO-
CTH JICYCHHUS] SXMHOKOKKO3a Ha OCHOBE 3aTpar MOJpa3ZeeHuil
MCIUIIUHCKHUX y‘lpe)l()leHHﬁ, KOTOPBLIE SABJIAKOTCA LEHTPaMU
IOCTYIUICHUH, C Y4ETOM €ro METOIOB (TenaneBTUYeCKui, Xu-
pYypruveckuil) M opraHun3anuoHHBIX (opMm (amOynaropHoe H
CTalIOHAPHOE JICYCHHE) SIBISIETCS JOCTaTOYHO (PPEKTHBHBIM
MHCTPYMEHTOM SKOHOMHYECKOIO aHaJlM3a 3aTpart, CBSI3aHHBIX C
NPpEeAOCTABICHUEM CIIOKHBIX MEIUIIUHCKUX YCIIYT,

2) 3arpaTbl LEHTPOB MOCTYIJICHUI MEAMLIMHCKUX Y4peXKae-
HUI Ha XUPYPruuecKoe JeueHue 3XMHOKOKKo3a niedeHu B 20 pas
IPEBBIIAIOT 3aTpaThl Ha aMOyJIaTOPHO-TEpareBTUYECKOE Jieue-
HHE,

3) B cuTyanuu BIOOpa METO/a JICUEHUS SXMHOKOKKO3a IIe-
YeHH (TepaneBTUUYECKUN UM XUPYPru4ecKuil) ciaenyeT yuu-
THIBAaTh HE TOJBKO MEIMLUMHCKUN acHeKT MpoOaeMbl Kak, He-
COMHEHHO, IPUOPUTETHBIHN, HO U DKOHOMUUYECKUH, TTOCKOJIbKY
conajgbHO-dKOHOMUYecKast dQ(GEKTHBHOCTh CIOXKHON Meu-
IIMHCKOW YCIIyTH 3aBHCHUT Kak OT JieueOHOTO 3ddekra mpu-
MEHEHHS] TOTO MJIM WHOTO METOAa, TaK W OT 3aTpar Ha ero
JIOCTHIKEHUE;

4) SKOHOMHYECKH IIeJICCOOOPA3HBIM SIBIISICTCSI COUCTAHUE
METOOB TEPANCBTUYCCKOTO U XUPYPrUYECKOIO JICYHCHUSA SXU-
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HOKOKKO3a, YTO [103BOJISIET IOCTHYb OoJiee BBICOKOH d(hpeKkTHB-
HOCTH Ha OCHOBE ONTHMH3ALIUH 3aTPaT Ha JICYCHHE.
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SUMMARY

COMPARATIVE ANALYSIS OF THE COST OF TREAT-
MENT OF ECHINOCOCCOSIS BY THERAPEUTIC AND
SURGICAL METHODS (BASED ON THE STEP-DOWN
METHODOLOGY)

'Bodnya K., 2Marchenko O., Shevchenko L., 'Veliyeva, T.,
'Bodnya, 1., '"Navet T.

'Kharkiv Medical Academy of Postgraduate Education of the
Ministry of Health of Ukraine; *Yaroslav Mudriy National Law
University, Kharkiv, Ukraine

The aim of the study was to carry out a comparative eco-
nomic analysis of the costs of therapeutic and surgical treat-
ment of liver echinococcosis based on the developed meth-
odological approaches and principles for calculating the cost
of complex medical services in accordance with the «step-
down» methodology.

The model for calculating the cost of complex medical ser-
vices for the treatment of echinococcosis was justified. The sum
of costs of outpatient and inpatient units that directly provide
medical care (direct costs) to the costs of support centers (indi-
rect costs) was adjusted, which among simple medical services
based on the chosen criterion were distributed. Calculation of
costing items out on the basis of the direct-cost costing method
was carried.

Based on the proposed model, a comparative analysis of
the cost of treatment of liver echinococcosis using therapeu-
tic and surgical methods was carried out. As a result of the
study, it was proved that the therapeutic method is less ex-
pensive than the surgical method. This is the basis to recom-
mend it for wider use in medical practice, especially in cases
when there is a problem of choosing the method of treatment
of echinococcosis. Cost optimization is facilitated by a com-
bination of surgical intervention and therapeutic treatment.

Keywords: therapeutic and surgical treatment of echinococ-
cosis, cost centers, receipt centers and support centers, direct
and indirect costs, calculation of the cost of treatment of echino-
coccosis, methods «step-down» and «direct-costy.
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CPABHHUTEJIbHBIA AHAJIN3 CEBECTOUMOCTH
JIEYEHHUSI DXNHOKOKKO3A TEPAIEBTUYECKUM
U XUPYPTUUYECKUM METOJAAMU (METOJAOJOI'S
«STEP-DOWN»)

"Boaust E.N., *Mapuenko O.C., *IlleBuenxo JI.C.,
'Besmena T.A., 'Bogus W.II., 'Haser T.H.

! Xapvrosckas meduyunckas axademust NOCieOUnIOMHO20 00pa-
306anus M3 Vipaunsl, >Hayuonaneuulil i0puoudeckull yHueep-
cumem um. Apocrasa Myopozo, Xapvros, Ykpauna

Llempro BccneJOBaHuS SIBUIOCH OCYIIECTBICHNE CPABHUTEIb-
HOTO SKOHOMHYECKOTO aHaM3a 3aTpaT Ha TEPaNeBTUYECKOE U
XHUPYPTUUECKOE JIEUCHHE SXHHOKOKKO3a MeYeHH Ha OCHOBE pas-
PabOTaHHBIX METOIMYECKHX TTOJXO0/0B U MIPUHIUIIOB KaIbKYIIH-
poBaHUs ce0eCTOMMOCTH KOMITUIEKCHBIX MEAUINHCKIX YCIyT B
COOTBETCTBHH C METOZIONOTHEH «step-downy.

O00CHOBaHA MOZIENb KAJIBKYITUPOBAHHS CEOECTOMMOCTH CIIOXK-
HOM MEUIMHCKON YCIYT 1O JIEYEHHIO SXMHOKOKKO3a, B
COOTBETCTBUU C KOTOPOM CyMMa 3aTpar IEHTPOB MOCTYIICHHH
aMOyTaTOPHO-TIONMKIMHIIECKUX M CTAIMOHAPHBIX MOJpa3Jiene-
HHH, HEMOCPEICTBEHHO OKA3BIBAIOIINX MEAMIIMHCKYIO ITOMOIIb
(TIpsiMBIe 3aTpaThl), KOPPEKTUPOBATIACH HA 3aTPAThI IIEHTPOB TTOA-
JIEP)KKH (KOCBEHHBIE 3aTpPaThl), pacipeiesisieMble MeKLy IPOCThI-
MH MEJWIMHCKAMH yCIyTaMH Ha OCHOBE M30paHHOTO KPHUTEPHSI.
Pacuer crarell KanbKy/IsIMU OCYIIECTBIISUICS HA OCHOBE METOJA
KaJTbKYJTHPOBaHHs ceOecTonMOCTH «direct-costy.

Ha ocHoBe mnpeniokeHHOW METOIMKU OCYIIECTBJIEH CpaB-
HHUTENBHBI aHaTH3 ce0eCTOMMOCTH JIEYeHHs SXMHOKOKKO32a
MEeYeHN TePareBTHUSCKUM U XUPYPIHIeCKUM MeTofamu. B pe-
3y/bTaTe NCCIIEN0BAHNS JOKAa3aHO, YTO TEPAEBTHIECKHH METON
SIBIIACTCS 3HAYNTETBHO MEHEE 3aTPAaTHBIM, YeM XHPYPTHIECKHUIA,
YTO SABIISIETCS] OCHOBAHUEM PEKOMEH/I0BATh €10 JUTS O0JIee MIMPOKO-
TO IPUMEHEHHNS B MEIUIIMHCKOH MPaKTHKe, 0COOEHHO B TeX CITyda-
X, KOTJa BO3HHUKAeT MpoOieMa BeIOOpa MeToza JeUeHMs SXHHO-
KOKKO3a. ONTHMH3AIMH 3aTpar CIOCOOCTBYET TaKKe COYETaHHE
XHUPYPTHIECKOTO BMEIIIAaTeTbCTBA U TePAIeBTHIECKOTO JICICHHIS.
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MOLECULAR-BIOLOGICAL THYROID PROFILE DURING
AUTOIMMUNE DISEASE - HASHIMOTO AND RIEDEL’S THYROIDITIS

!Gvianishvili T., 'Gogiashvili L., 2Chkhobadze M.

'Ivane Javakhishvili Thilisi State University, *Akaki Tsereteli Kutaisi State University, Georgia

Riedelys thyroiditis (RT) is a rare, chronic inflammatory dis-
case of the thyroid gland characterized by a dense fibrosis that
replaces normal thyroid parenchyma (Riedel, 1896). The fibrotic
process invades adjacent structures of the neck and extends be-
yond the thyroid capsule. This feature differentiates RT from
other inflammatory or fibrotic disorders of the thyroid. Exten-
sion beyond the thyroid also differentiates this from the fibrosing
variant of Hashimoto thyroiditis [6].

Involvement in RT may be unilateral or bilobar. Thyroid
function depends on the extent to which the normal thyroid
gland has been replaced by fibrotic tissue. Most patients are eu-
thyroid, but hypothyroidism is noted in approximately 30% of
cases. Rarely, hyperthyroidism can occur, but this is probably
secondary to a coexisting condition [17].

The etiology of RT is unknown, but it may be related to a rela-
tively new group of rare disorders, IgG4-related systemic dis-
ease (IgG4-RSD) [9,12]. One theory of pathogenesis postulates
that RT results from an autoimmune process. A second theory
holds RT to be a primary fibrotic disorder [13]. However, [gG4-
RSD may unify these 2 seemingly disparate etiologies.

The following evidence supports an autoimmune pathogen-
esis for RT [2,19]:

- the presence of antithyroid antibodies in a significant per-
centage of patients with RT (67%);

- the pathologic features of cellular infiltration, including lym-
phocytes, plasma cells, and histiocytes;

- the frequent presence of focal vasculitis on pathologic ex-
amination;

- the favorable response of a subset of patients with RT to
treatment with systemic corticosteroids.

The theory that RT is a primary fibrotic disorder is supported
by its association with multifocal fibrosclerosis. This uncommon
idiopathic syndrome is characterized by fibrosis involving mul-
tiple organ systems. The extracervical manifestations of multifo-
cal fibrosclerosis can include retroperitoneal fibrosis, mediasti-
nal fibrosis, orbital pseudotumor, pulmonary fibrosis, sclerosing
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cholangitis, lacrimal gland fibrosis, and fibrous parotitis [4]. RT
may be 1 manifestation of this multifocal disease [11,18].

The histopathologic changes of RT closely resemble those
observed in multifocal fibrosclerosis. Additionally, one third of
published RT cases have demonstrated at least 1 manifestation
of extracervical fibrosclerosis. The ability of systemic cortico-
steroids and tamoxifen to inhibit fibrogenesis accounts for the
favorable effect of such treatment in both conditions [3,10].

Material and methods. The research database is a com-
prehensive treatment for total thyroiditis from both sexes, op-
erational material obtained after total thyroidectomy, unilateral
lobectomy and partial resection of the thyroid gland. Retrospec-
tive material is also used. All clinical diagnostic data were col-
lected. All patients provided written informed consent.

From Hashimotoys 27 cases, 21 cases have been inherited by
the Hashimoto goiter of any size or thyroiditis. There was no
hereditary load during the Riedebs thyroiditis.

For the purpose of objective evaluation of the data, the study
involves 17 cases of Graves» disease, in which case 6 cases of
inherited have been reported in the case of different thyroid pa-
thologies (hypo- and hyperthyroidism, pregnancy dysfunction)
and 10 cases of Papillary Thyroid Carcinoma (PTC) were used
as control compared group [1,8].

Total number of patients — 62.

Hashimoto»s thyroiditis (HT) (n=27, female - 20, male - 7).
Riedelys thyroiditis (n=8, female - 8, male - 0). Graves> autoim-
mune disease (n=17, female - 12, male - 5). PTC (n=10, female -
10, male - 0). The age of the patients varied from 25 to 76 years,
the average age was 50+5 years.

Clinical manifestation. The most common symptoms of RT
are the local compressive symptoms: dysphagia, dyspnea, sore
throat and cough. Hypothyroidism was reported in 30% of cas-
es. According to the literary data, fibrosis of nearby anatomical
structures can rarely cause recurrence symptoms of laryngeal
nervous paralysis or hypoparathyroidism, which has not been
established on our material.
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Hashimotoys most common symptoms include thyroid labor,
easily tiredness, weight gain, thermal rejection, joint and muscle
pains, bradycardia, dysmenorrhea, and other types of reproduc-
tive dysfunction.

The symptoms of Graves’s disease are caused by direct and
indirect effects of hyperthyroidism. Our material has been dys-
functional of CNS dysfunction, more frequently; signs of excita-
tion, as well as tolerance to temperature, decreased weight in the
face of increased appetite, especially remarkable are the muscle
weakness, various forms of heart rhythm and conductivity.

Histologycal and Immunohistochemical (IHC) methods of
study. The material is the tissue samples of the thyroid gland
in the operative path. 75% of patients have been treated with
lobectomy, totally or partial thyroidectomy. Material received
Surgical Card of Thbilisi Clinics and National Center for Inter-
ventional Medicine of West Georgia, it is represented as ret-
rospective (2014-16 years), as well as analysis of prospecting
research (2017-18 years).

Tissue samples of thyroid gland obtained by operated 10% of
the formalized buffer solution are then painted with H&E. After
the selection, the material was prepared for immunohystochemi-
cal research.

Based on the main task of research, tissue samples were stud-
ied using the following antibodies: Thyroid transcription factor 1
(TTF1) (clone SPT24, Novocastra); Protein S100 (RTU-S100p
Polyclone Antibodies) (Biogenex); CD34 (clone QBEnd / 10,
Novocastra); TSH (Biogenex); CD56 (clone, CD564, Leica,
UK); p63 (clone 7JUL, Leica, UK). Each marker was evaluated
in 500-100 cells on 8-10 patients of individual groups.

Sections were fixed on poly-L-lysine-coated glass slides and
prepared as follows: 1) deparaffinization, rehydration and incu-
bation for 20 minutes in 3% H,0O,; 2) Immersion in phosphate-
buffered saline (PBS) for 20 min; 3) Antigen retrieval in the
microwave (600 W) for 20 min, followed by cooling in citrate
buffer (0.01 m, pH 6.0).

Specimens were incubated with the primary antibodies for 1
hour at room temperature. Then was washed three times with PBS
at room temperature. Hematoxyline is used to power the nuclei.

All procedures were carried out in compliance with antibodies
manufacturens protocols (BioGenex, USA; Novocastra, UK).

The statistic analysis was performed using Microsoft Ex-
cel 7.0, SPSS-22 version and Mann — Whitney U — test (p
value <5%).

Results and their discussion. Results of histopathological re-
search of Hashimoto’s thyroiditis and activity of parallel immu-
nohistochemical reactions indicate that the thyroid parenchyma
is non-homogeneous in terms of cell components, as well as mo-
lecular biological features.

Hashimoto»s thyroiditis leading histopathological process is
the introduction of thyroid parenchyma (Fig.1), which is accom-
panied by hypertrophy/hyperplasia of lymphoid follicular and
secondary germination centers, with the abundance of macrophages
and plasma cells. In the thyroid parenchyma atrophic follicules and
necrosis areas was detected. The atrophic-invasive process of paren-
chyma confirms the negative reaction in the lymphoid tissue and the
diffuse-focal expression of the same marker in isolated tissues of the
gland with CD34 (precedent growth factor).

In RiedeDs thyroiditis, both histological and immunohisto-
chemical characteristics of thyroid gland revealed active trans-
formational and fibroplastic processes in the gland parenchyma,
namely: diffuse-focal moderate expression of TTF-1 in stroma
fibroblasts and capillary endotheliocytes. The TTF-1 positive
structures were revealed in stromal elements and in the sur-
rounding areas of the capillary wall in the form of clusters and
combined bales.

In RiedeDs thyroiditis, there is a deliberate replacement of
glandular parenchyma with connective graft and reduction of
the production of the thyroid hormone cellular mass, it is note-
worthy that the activation of the neuroectodermical genesis cells
(Hurtle Cells) does not change, as evidenced by the diffuse-
mixed expression of the specific S100 protein in the parafol-
licular domains.

Graves) disease - characteristic of the control group material,
is undergoing a TSH-dependent hyperplasia of follicular cells,
showing clinical picture of hyperthyroidism and does not con-
tain immuno- and cellular potential of malignancy [16].

Due to the interest of our research, in the case of the main
and control group tissue samples were studied in CD56 and p63
receptor activity. CD56, except that the nerve cell adhesion mol-
ecule, it is expressed in the normal, non-neoplastic thyroid fol-
licular cells and its expression decreases the thyroid neoplasm,
especially in the PTC [7]. In Hashimoto»>s «parenchyma» PTC
progressive detection of the precursor cells and their markers,
as well as the presence of high intensity lymphocytic infiltration
as the immunological factor of progression of malignancy, were
expressed [5].

e x

Fig. 1. H&E, X100. a - HT - rgw reduction of thyroid parenchyma (1), lymphoid nodules hypertrophy
with fused secondary germinative centers (2). b - RT - small follicular structures, severe fibrosis (1)
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Fig. 2. CD56 expression, immunoperoxidase reaction, X100. a - HT - weak reaction. b - RT - high positive diffuse reaction
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in the colloid. negative expression in follicular cells (1). ¢ - PTC - marked expression in the colloid (1), negative - in glanural tissue (2)

Fig. 3. p63 expreassion. Immunoperoxidase reaction. a - RT - weakly background reaction. X100.
b - PTC - apoptotic nuclei (arrow) moderately positive. X400

We suggest that the biomarkers CD56 and p63 could be used
to detect a normal, non-neoplastic follicular cell. Moreover, it is
described in the case of malignisation CD56 expression, which
indicates the final malignant transformation of follicular cells
[14]. On the other hand, the expression of tumor protein p63
(TP63) — as member of the p53 transcription factors and stem/
progenitor cell regulator, also may be considered as sensitive
predictive factor of malignancy. Finally, both of these ideas were
based on our research [5,16].

Comparative study of the RiedeDs and Hashimotoys thy-
roiditis has shown the following results: during Hashimoto>s
thyroiditis CD56 negative or weak positive reaction has been
shown to indicate the presence of malignant potential in the
tested case (Fig.2a).

As seen from the material, the p63 does not give a significant
reaction to the PTC, while the CD56 adhesive factor shows a
high expression in the colloid and in fact a negative receptor
response to glandular cells. Especially noteworthy is the CD56
negative answer to the dysplastic districts (Fig. 2a).

In case of papillary carcinoma (Fig. 2) CD56 receptor-posi-
tive area is only found in the colloid.

In case of papillary carcinoma (as positive control) tumor
tissue reaction in p63 protein was negative and moderately posi-
tive to the apoptotic cells nuclei (Fig. 3b).

In the case of RiedeDs thyroiditis, the active fibroplastic trans-
formation of the thyroid gland parenchyma has been observed
in a weak baseline reaction of p63 (Fig.3a). It can be assumed
that in the RiedeDs thyroiditis case p63 protein, as the «cancer
stem cells» molecular structure, does not appear in the glandular
tissue with that approach in mind that malignisation potential
abovementioned type of autoimmune thyroiditis is minimal.

Thus, CD56 expression in the Riedels thyroiditis parenchy-
ma was not observed in the follicular cells, only into colloid, like

118

the papillary carcinoma (Fig. 2b), and was unequally negative as
Hashimoto»s thyroiditis both glandular and stromal structures.
According Ola Abdelraouf Harb and other authors, observation
data about CD56 predicting role in Hashimoto’s Thyroiditis
(considering malignisation potential), we also use this marker
for differentiation between HT and RT risk as PTC precursors.
Important is significant positive correlation in CD56 and p63
activities and PTC developing within HT parenchyma, from
one hand, and absence of specific link into CD56 activity and
neoplastic transformation possibility into RT, from other hand
(Mann-Whitney U-Test, respectively).

@ Hashimoto @Riedel

CD56 pB3 TTF1 5100

Fig. 4. Chart of average of IHC in the compered groups

Conclusion. As above mentioned, Hashimoto’s thyroiditis is
characterized by lymphoplasmotic infiltration, associated with mas-
sive invasion in the parenchyma. Fibroplastic processes in Riedel’s
thyroiditis occur by the form of acellular fibrosis, which is accom-
panied by a follicular reduction, like Hashimoto’s thyroiditis dy-
namics, but our study result, involving the examination of the papil-
lary carcinoma and its immuno-profile, has shown the following:
during the PTC typically is a high CD56 activity, that is confirmed
high correlation by Mann-Whitney U-Test.
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In contrast, Riedels thyroiditis was presented in negative re-
ceptors for CD56 and p63 in glandular cells, due to the biopoten-
tial of these two factors, Riedels thyroiditis disorders, despite to
Hashimoto thyroiditis, have low malignisation potential and con-
sequently, the cancer stem/progenitor does not exist in the cellular
population, as well as the results of TTF1 research (Figs. 4-6).
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Fig. 5. Chart of average of IHC in the compered groups
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Fig. 6. Chart of average of IHC in the compered groups

Based on all of the data, we can conclude: histological and
immunohistochemical heterogeneity is characteristic for autoim-
mune thyroiditis, but for both processes (Hashimotoys thyroid-
itis, RiedeDs thyroiditis) is specific to the progressive introduc-
tion of glandular tissue and replacement with rigid, sometimes,
scar tissue. According to molecular-biological research data,
we cannot exclude dysplastic and neoplastic transformation in
progenitor cells during Hashimoto»s thyroiditis versus Riedel’s
autoimmune Thyroiditis.
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SUMMARY

MOLECULAR-BIOLOGICAL THYROID PROFILE
DURING AUTOIMMUNE DISEASE - HASHIMOTO
AND RIEDEL’S THYROIDITIS

!Gvianishvili T., 'Gogiashvili L., *Chkhobadze M.

!Ivane Javakhishvili Tbilisi State University, *Akaki Tsereteli
Kutaisi State University, Georgia

Investigated 62 sample of thyroid gland obtained after surgi-
cal intervention, including: HT (n=27), RT (n=9), Graves’ dis-
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ease (n=17) and papillary thyroid carcinoma (n = 10). The slides
were studied using classical histological and immunohistochem-
ical methods: H&E, TTF1, TSH, S100-protein, CD56 and p63.

Dispite of the histological and immunohistochemical hetero-
geneity of Thyroiditis HT and RT, the progressive involution of
the glandular tissue with the replacement by the sever fibrosis,
in some cases by the scar tissue is observed as damage sign. In
Hashimoto thyroiditis, the foci of follicular epithelium dysplasia
were determined, with p63 positive and CD56 negative reac-
tions. Graves’ disease is characterized by high TSH expression
as well as lymphoproliferation with the formation of large fused
nodules with germinative centers.

With Riedel’s thyroiditis, there is a moderate expression of
TTF-1 in the stroma and capillary endotheliocytes, as well as
diffuse-focal moderate expression of S100 protein in cells of
neuroectodermal population. The reaction to malignant transfor-
mation markers - CD56 and p63 - in the tissue of Thyroid gland
with Thyroiditis, Riedel was definitely negative.

Keywords: Autoimmune Thyroiditis, Thyroid Gland Histol-
ogy, Immunohistochemistry, CD56, p63.

PE3IOME

MOJIEKYJISSPHO-BUOJIOT MUECKHUI nPOPUJIb
MUTOBUIHOM KEJIE3bI IIPU AYTOUMMYHHOM
TUPOUIAUTE - XAIIUMOTO U PUJAEJIST

Teuapumsuian T.IL., 'Tormamenau JILE., 2Uxo6ax3e M.I.

"Tounucckuil 2ocyoapemeennviil ynusepcumem um M. Jcasa-
xuweunu,; *Kymauccxkuii 20cyoapemeenioitl yHusepcumen um.
A. Lepemenu, I py3us

HccnenoBanno 62 obpasiia MUTOBUAHOMN Keje3bl, MOTyYeH-
HBIX II0CJIE ONEPallMOHHOTO BMELIaTeNbCTBa, B ToM yucie: HT
(n=27), RT (n=9), 6omne3np Graves’ (n=17), a Takxe Hmamui-
JIIpHAs KaplUMHOMA IIUTOBUAHOHN kene3bl (n=10). Marepuan
HCCIIE/IOBAIIN KJIACCHYECKUMH, IMCTOJOTHYECKHUMH U UMMYHO-
rucroxumudeckumu metogamu: H&E, TTF1,TSH, S100 0emoxk,
CD56 u p63.

HecMoTpsi Ha THCTONIOIMYECKYI0 W MMMYHOTHCTOXHMHYE-
ckyto rereporeHHocth TupouauToB HT u RT, oOmum npusHa-
KOM ITOPa)KEHHUS SIBJIATCSI TIPOrPECCHPYIOLIAsi HHBOIIOLIUS Kelle-
3UCTON TKaHH C 3aMelleHneM rpy6ohuOpo3HOl, B HEKaTOPBIX
ciy4asix — pyouoBo# Tkaubio. [1pu Tupounure Hashimoto omnpe-
JIeISUTCh OYary JIHCILIa3uH (OJUTUKYISIPHOTO SIUTENHS, KOTO-
pbie UMEIOT p63-1o3uTuBHY0 U CDS56-HEeraTuBHYIO peakiuio.
Bonesns I'peiiBca ommuaercst Bbicokoit TSH skcnpeccueit, a
Take JauMdonponudeparnreii ¢ GOpMUPOBAHUEM KPYIHBIX
CJIMBILIMXCS] TEPMHHATUBHBIX LIGHTPOB B (HOJUIHKYIIAX.

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

[Ipu tupounure Punens ormeuaercs ymepeHHas 3KcIpec-
cust TTF-1 B cTpoMe W SHIOTEIHMONMTAX KAMILUISIPOB, a TAKKE
nuddy3Ho-ogarosast ymepentas sxcnpeccust S100 nporenna B
KJIeTKaX HeWposKToJAepMaIbHON nomynsanuu. Peakiust Ha map-
KepbI 3I0Ka4eCTBeHHOM TpaHchopmaryn - CD56 u p63, B TKaHu
UIMTOBUIHOM JKeJe3bl NP THpouauTe Puniess Obuia ofHO3HAY-
HO OTpULIATEIbHOI.

“gboydy

Bo@olgddo  xoMyggmol  Imen g3 g@-00meEmy0g@o
30mgo@o >H™odPbydo ©osgswgdgdol - Hashimoto-1
©s Riedel’s mo@moo@gols @A™l

0. 3g30560dg0@0, '@, ama0sdgoan,?d. Abmdady
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aFogm 96039GL0GgA0, Lods®mgganem

YgbTogmogmos 62 3530960 0Lasb  Mm3g@MsiGoygmo
3boo domgdygmo gomolgd®o xo®ggmol Jlmgoamgsbo
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nodmopoBo (1=9), Graves’ oy9@Mody bymo ©osgomgds
0=17), BoM0lgdco xo0@33eol 3s30eg@o oM 306mds
(0=10). dsbogns Yglfogamognos ganslogg®o dolGmeanm-
30940 ©s 0dygbmdolHmdodoygdo 33 gzol dgmmwgdoo:
H&E, TTF1, TSH, S100 goens, CD56 @os p63-0ls 0d9byg@o
3mmgoaols gomgoaolifobgdoo.
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EFFECTS OF HIGH AND LOW DOSES OF ETHANOL, GIVEN TO RATS DURING
THE PROCESS OF PREGNANCY, ON THE BEHAVIOR
AND THE BLOOD RHEOLOGICAL PROPERTIES OF THEIR OFFSPRINGS

Devdariani M., Davlianidze L., Nebieridze M., *Darbaidze M., Gugushvili M., Sikharulidze N., Kekoshvili T., Mitagvaria N.

Iv. Beritashvili Center for Experimental Biomedicine, Tbilisi; *Georgian National University, Tbilisi, Georgia

It is known that the impact of many stressogenic factors on the
biological systems, despite their nature is characterized by one
common characteristic of the action — the emergence of seem-
ingly paradoxical response of the system, or within a certain
dose range it induces a well expressed positive response, while
a high dose - also a well-expressed negative response. So, here
we are dealing with a well-known phenomenon of “hormesis”.
From this point of view, a lot of very important and interest-
ing data regarding ethanol are obtained. The analysis of relevant
available literature has shown that the impact of ethanol low
doses is studied both in humans and experimental animals. The
consumption of its low (or moderate) doses by humans is as-
sociated with very positive events - the reduction of risk devel-
opment of coronary diseases, stroke and, generally of mortality
[5]. This phenomenon was called “French Paradox”, although,
it appears to be the phenomenon of alcohol-related hormesis.

The receiving of behavioral manifestation of hormesis phe-
nomenon became possible in our earlier experiments (in white
rats) under the influence of various stressogenic factors (includ-
ing ethanol) [6,11]. So, we have got an opportunity to establish a
range of ethanol hormetic dose for female white rats (ml/kg) for
a certain period (during the pregnancy) as well as to study the
effect of this and higher dose intake on their offspring. Particu-
larly, a possible impact of such an action (prenatal) on memory
and learning processes of the offspring [6], as well as on their
blood rheological properties. Just this latter appears to be a main
goal of the results presented in this article.

The consumption of red wine has shown that besides the anti-
oxidant effects [4], ethanol has a positive action on cardiovascular
system. In particular, it leads to the reduction of blood coagulation
factors, e.g. of fibrinogen and von Willebrand factor, as well as the
decrease in thrombocytes levels [13]. There was also information
that ethanol induced a growth of high-density lipoproteins and a
decrease in low density ones in blood plasma [7,8].

The studies of Framingham et al. have clearly shown that the
anomalous changes in hemorheological parameters can be consid-
ered, as potential risk-factors of cardiovascular diseases. It has been
established that a regular but moderate taking of ethanol is related
to the reduction of fibrinogen level in the plasma [4,14], which cor-
relates with the decrease in plasma viscosity [9]. At the same time,
there are some studies which show that after a moderate alcohol
intake (during two weeks) there are no changes either in fibrinogen,
or in the hematocrit or viscosity of blood [10].

Based on the above-said, as it was mentioned, we were interested
in studying changes in the behavior of pregnant rats’ offspring, as
well as in blood rheological properties obtained after the intake of
ethanol hormetic dose and in case of its excessive intake.

Material and methods. Behavioral experiments were car-
ried out in 1 control and 2 experimental groups of 2-months
old white rats (in each group 10 rats, weighing 150-200 g). The
mothers of control group animals during pregnancy every day
were intraperitoneally given 1 ml/100 g of saline solution. The
mothers of experimental group animals during pregnancy were
intraperitoneally given ethanol in various doses: mothers of the I
experimental group — hormetic dose (0.025 mg/100 g), while the
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animals of the II experimental group — a high dose (0.2 mg/100
g). The peculiarities of behavior and motor activity in all three
groups were studied by using multi-way elevated maze (Fig. 1).

From the point of view of learning and memory processes
analysis, the use of various maze methods in behavioral experi-
ments has begun in the early twentieth century and continues up
to this day. In such type experiments the mazes of various con-
structions are used and the most convenient and simple among
them are considered to be multiway mazes, presented in Fig. 1.
The reason for this appears to be the fact that it is very easy to
change its configuration — to complicate or simplify the task for
the animals. It gives us an opportunity to observe the behavior
of animals in different experimental conditions. By the use of
methods of attempt and errors, a rat learns to move by optimal
trajectory necessary for passing the maze and according to the
difficulty of the task the animal performs it in some minutes or
seconds. For the determination of learning or memory level it is
sufficient to record the following indices — a number of errors,
which is determined by a number of optimal deviations from the
trajectory and the time, necessary for the animal to perform the
given task, or to reach the end of the maze and enter the nest-box
with other members of its group. We think that for the solution
of given scientific goals the most optimal methodical approach
is the use of multi-way, elevated mazes (Fig. 1).

Start

T2 2
I 13 13 1

Fig. 1. The construction of elevated multi-way maze

The maze consists of 30 cm elevated platforms, made from
organic glass, being on which is a non-ethological condition for
the animal and it tries quickly escape the maze. The results of
earlier conducted our behavioral experiments are partially pre-
sented in the previous paper [6].

The measurement of blood hematocrit and viscosity

After the completion of behavioral experiments in multi-way
maze, the blood samples were taken from the animals of con-
trol and both experimental groups and by the use of centrifuging
method a value of hematocrit was determined [2]. At the same
time plasma viscosity was measured using Hess capillary vis-
cometer.

The statistical reliability of obtained data was determined by
Student’s criterion. The difference in the results was considered
as statistically significant in case of p<0.05.

The obtained results and their discussion

Before the conducting our behavioral experiments the select-
ed groups of animals were in the nest-box for a few days. The
beginning of movement in the maze and finding a way to nest-
box was not motivated by food and water intake, but was due
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only to the goal to escape from non-ethological conditions. The
results of 7-days experiments in multi-way elevated maze have
shown [6] a reliable difference between the animals of control
and the II experimental groups, according to an average time for
maze passing (Fig. 2).

sec Maze passing time

2 3 a4 5 6
==control e=pe=hormetic ==f==high

days

Fig. 2. Full time for maze passing: in the offSpring of control
group and experimental groups which at prenatal development
period received ethanol hormetic and high doses. The ordinate
— time in seconds, the abscissa — experimental days

Also a reliable difference (p<0.05) between the indices of
the I and II experimental group animals was observed accord-
ing to an average time of maze passing. It should be noted that
the animals of the II experimental group are characterized by
long-lasting indices, as compared with those of control and the I
experimental groups. Based on the obtained data, an unreliable
difference has been revealed according to all experimental days
— a similar tendency of task learning is observed in these two
groups. While performing the given test, the dynamics of errors
in the I experimental group statistically does not differ from the
control one. It should be emphasized that in conditions of maze
experiment, statistically reliable difference according to the er-
rors in the learning process has not been revealed among the
groups. The experimental results obtained in multi-way maze
show that in pregnancy period an intraperitoneal daily adminis-
tration of low dose ethanol does not worsen the learning process
of offspring, as compared to the control group. As to prenatal ad-
ministration of ethanol high dose, the reliable differences occur,
which are based on data of every experimental day of learning,
as compared to the control and the I experimental groups. An
average time of maze running is prolonged in this group.

Hematocrit
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Fig. 3. Control group - average values of blood hematocrit in
the offspring of pregnant rats under the impact of ethanol hor-
metic dose and in the offspring of pregnant rats under the impact
of ethanol high dose
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Now let’s review what the data have been obtained as a result
of blood samples analysis of all three groups’ animals. Both the
hematocrit and plasma viscosity were within the norm in control
group animals (Figs. 3 and 4), while in the I and the III experi-
mental groups the hematocrit appeared to be increased by about
3% (Fig. 3). As to the indices of plasma viscosity in the II group
animals (Fig. 4), it practically did not differ from the indices
of control group animals (the difference was not reliable). But
in the III group of animals (in the offspring under the action of
ethanol high dose) the viscosity increases by 29% on an average,
which is quite significant change.

Plasma Viscosity

Relative Units
N

1 I

0

Control Hormetic Dose Over Hormetic Dose
Fig. 4. Control group - average values of blood plasma vis-

cosity in the offspring of pregnant rats under the impact of etha-

nol hormetic dose and in the offspring of pregnant rats under the

impact of ethanol high dose

Based on the data presented in available literature, in condi-
tions of ethanol-controlled administration there are no unequal
data on the changes in hematocrit both in humans and in ex-
perimental animals. However, there is no doubt about the im-
pact of ethanol on blood rheological properties, especially on
such indices as plasma viscosity [12]. But the data are presented
based on the analysis of human (or experimental animals) blood
rheological properties that were directly given ethanol in one or
another dose and not of their offspring. But in our experiments,
it has been established that the impact of ethanol high dose dur-
ing the pregnancy causes a well pronounced increase of plasma
viscosity in offspring, which has a crucial importance in blood
circulation. The disorder of blood circulation induces a hypoxic
condition (especially in nerve tissue) and the disturbance of its
functioning. This is the result of that we have observed in behav-
ioral experiments of the offspring of female rats exposed to high
dose. We believe that this fact has a very great importance, as we
are talking about remote results, which are manifested not only
in its recipient, but also in its offspring.
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SUMMARY

EFFECTS OF HIGHAND LOW DOSES OF ETHANOL,
GIVEN TO RATS DURING THE PROCESS OF PREG-
NANCY, ON THE BEHAVIORAND THE BLOOD RHE-
OLOGICAL PROPERTIES OF THEIR OFFSPRINGS

Devdariani M., Davlianidze L., Nebieridze M.,
*Darbaidze M., Gugushvili M., Sikharulidze N.,
Kekoshvili T., Mitagvaria N.

Iv. Beritashvili Center for Experimental Biomedicine, Tbhilisi;
*Georgian National University, Tbilisi, Georgia

In our experiments it has been established that during preg-
nancy the impact of ethanol high dose on rats’ offspring in-
duces a well pronounced increase of plasma viscosity, which
is extremely important in blood circulation. The disruption of
blood circulation causes a hypoxic condition (especially, in
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nervous tissues) and the disturbance of its functioning. This
is the result of what has been seen in the behavioral experi-
ments of female rats’ offspring under the influence of ethanol
high dose. We consider that it has a crucial importance, as
we speak about the remote results of ethanol consumption,
which are manifested not only in rats, taking ethanol, but also
in its offspring.

Keywords: ethanol, pregnant rats, offspring, behavioral dis-
orders.

PE3IOME

BJIUAHUE HU3KUX U BBICOKHUX /103 OTAHOJIA,
HNPUHATBIX BOBPEMSA BEPEMEHHOCTU CAMKA-
MUBEJBIXKPBIC,HAIIOBEJEHUEHUPEOJOI'NYE-
CKHWE CBOMCTBA KPOBH X TOTOMCTBA

Jesnapuann M.U., lapinanuaze JL.IL., Heouepuaze M.H.,
*Napoannze M.M., I'yrymsuau M.JL., Cuxapyimuaze H.H.,
Kexommsuau T.I., Murarpapus H.IL.

Llenmp skcnepumenmanvroti 6uomeduyunst um. M. Bepumaui-
eunu, Tounucu; *[py3unHcKull HAYUOHANLHBIL YHUBEPCUMEN,
Tounucu, [ py3zus

Llesnbio uccienoBanus SBWIOCH OIIPEAEICHUE U3MEHEHUN B
MOBEJICHUU MTOTOMCTBA OEpPEMEHHBIX KpPbIC U B PEOJIOTHYECKHUX
CBOWCTBAxX KPOBH, IIOCJIE IIPHEMa 3TaHOJa B 03¢, COACprKalLeil
TOPMOH, ¥ B CJIy4ae ero Yype3MepHOro HoTpedIeHHs.

B ombiTax Ha 30 GenbIX KpbpIcaX-CaMKax BBISBICHO, YTO BO3-
JieiicTBUE BHICOKUMM JJ03aMH 3TaHOJIa BO BpeMsi OEpEeMEHHOCTU
BBI3BIBAET XOPOILO BBIPAXKEHHOE MOBBILIICHUE BSI3KOCTU B T1JIA3-
M€ KPOBH, YTO MMEET MPUHLUMIHAIBLHOE 3HAYCHHUE LIS KPOBO-
oOpartleHusi, yXyAIIeHHe KOTOPOTrO MPUBOAMUT K THIIOKCHUECKUM
COCTOSIHHMSIM TKaHU U HapyLICHHIO ee QYHKIMOHUPOBAHUS (0CO-
OCHHO HEpPBHOW TKaHM). IMEHHO CIIEIICTBUEM JTOTO SIBISIOTCS
NOBEJICHUECKNE M3MEHEHUS, BISIBICHHBIC B HAIIUX OIBITaX W
BO3HHKIIIKE y TIOTOMCTBA CaMOK, KOTOpPbIE B IIpoliecce OepeMeH-
HOCTH HaXOJMJIUCh TOJI IEHCTBUEM BBICOKHMX J103 dTaHOJA. AB-
TOPBI MPEAIOIATraloT, YTO BHILICH3JIOKEHHOE UMEET MPUHIIUITN-
aJIbHOC 3HAUCHHE, TaK KaK pedb HICT 00 OTaaleHHBIX d(dekTax,
KOTOpPBIE TIPOSIBIISIIOTCS. HE TOJIBKO Y IPUHUMAIOIIHUX 3TAHOJ, HO
Uy UX [IOTOMCTBA.
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SUCCESSFUL REHABILITATION OF PATIENT DISABLED BY
THE AUTISTIC SPECTRUM DISORDER AND THE MODIFIED EPIGENETIC STATUS
(POLYMORPHISMS DRD2 2137 T/T, MTRR 66 A/G,
MTHEFR 677 C/T, MTHFR 1298 A/C) — CASE REPORT

Grechanina Yu., Bugaeva E., Lisniak S., Staruseva V., Shmulich O.

Kharkov National Medical University, Interregional specialized Medical Genetic Center —
Center of Rare (Orphan) Diseases, Kharkov, Ukraine

To date, autism spectrum disorders (ASD) are considered as
an epidemic - only in the last 5 years the frequency of pathology
has increased from 1: 166 to 1:68 children [7, 18, 23].

There is no single etiopathogenetic mechanism of ASD de-
velopment, but there are theories of its origin (genetic and non-
genetic) [2, 6, 16]. A major role in the pathogenesis of ASD now
belongs to the violation of epigenetic status in the form of gene
polymorphisms [15]. Gene polymorphism is a genetic event in
which the structure of genes changes and this affects the func-
tion of proteins. An example of such polymorphism is the poly-
morphic variants of the genes of methylation cycle enzymes,
which is gaining increasing interest due to its involvement in the
epigenetic process of DNA methylation.

The gene DRD2, encoding the D2-receptor of dopamine, is
located in the locus 11g22.3-q23.1 and many researchers associ-
ate polymorphism of this gene with bipolar disorders [1,3,4,8-
12,17,19,20,22,24,25]. Dopamine receptors refer to the me-
solimbic system, which are mainly expressed in the striatum,
containing a number of polymorphic markers. One of them,
TAQ1 A (rs1800497), located in the 3’-noncoding region of
the gene, has functional consequences in the form of different
expression of the receptor. The minor allele (T, or A1) is char-
acterized by a lower expression compared with the allele (C, or
A2) and leads to a decrease in receptor density in the striatum
[5,13,14].

For bipolar disorders, hyperfunction of these receptors is
characteristic, including an increase in density, which is asso-
ciated with the development of the clinical picture [17]. How-
ever, studies on transgenic animals with increased expression of
DRD?2 in the striatum have shown that their behavior is charac-
terized by reduced motivation and reduction of social interac-
tions, hence, DRD2 receptors can be an important factor in the
development of behavioral disorders [1,12,21].

Goal - to demonstrate an example of the effectiveness of cor-
rection of metabolic disorders in the autistic spectrum disorder.

Material and methods. In the process of the child’s exami-
nation, clinical-genealogical, syndromological, biochemical,
molecular-genetic and instrumental methods of investigation
were used.

Results and their discussion. The child N. (girl), 6 years old,
was consulted in KhMSMCG-CR(O)Z in connection with com-
plaints about the delay of psycho-speech development (does not
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speak, does not always respond to her name), hyperexcitability,
excessive sweating during sleep (lower part of the head, neck
and upper body), periodic subfebrile condition, thermoneurosis,
increased salivation; no contact.

Observed by a neurologist and a psychiatrist. Diagnosed with:
Delayed psycho-speech development, sensory alalia, autistic
spectrum, ADHD.

The anamnesis: the girl from I pregnancy, [ physiological birth
in gestation period of 39-40 weeks. She was born with a weight
of 3100 grams, a height of 52 c¢cm, with a triple wrapping of the
umbilical cord around the neck and trunk. After birth, a sluggish
sucking reflex were noted, the mother fattened the baby with a
mixture on goat’s milk. With the introduction of complementary
foods, the stool (often undigested with an admixture of mucus,
a tendency to diarrhea) was disrupted, and in this connection the
order of introduction of complementary foods - meat, cereals,
vegetables, and then fruit was changed. The stool was normal-
ized by 3 years after restriction in the diet of gluten-containing
products, introduction of probiotics and enzyme preparations. In
addition, with the onset of compliance with the gluten-free diet,
the burping ceased, the periodically appearing “chemical” odor
from the mouth disappeared. At 4 years the child had repeated
stool disorders, parents suggest that such violations could arise
due to water changes. It was advised by a children’s gastroenter-
ologist, the diagnosis of lambliasis (ELISA method) was diag-
nosed, treatment was not received.

Motor development corresponded to age: at 5 months began
to crawl and sit, at 6 months - to stand with support, at 10 months
- to walk by the hand, at 11 months - independent walking.

At the age of 2, for no apparent reason, the parents noted that
the girl is becoming less and less contactive, she does not say
that her behavior has been violated. Personal hygiene skills were
formed by 3.5 years.

Examined:

- nuclear magnetic tomography of the brain (2 years), conclu-
sion: There were no abnormal volumetric changes, MR signs of
bilateral sinusitis;

- EEG - moderate widespread changes in the bioelectrical ac-
tivity of the brain, indicating a decrease in the functional state of
the cortex, with an emphasis on changes in the irrational char-
acter in the temporal part of the right hemisphere; Epileptiform
and apparent focal activity are not recorded; There are no signs
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of electrogenesis inconsistency with the age norm.

- coagulogram - no change;

- aggregation of platelets - moderate hypoaggregation;

- antibodies to gliadin - increased IgG titer;

- antibodies to deamidized antibodies to gliadin - the IgG titer
is increased;

- search for heavy metals (hair) - decreased calcium, potas-
sium, manganese, selenium, zinc;

- study of polymorphic variants of genes of the methyla-
tion cycle - revealed heterozygous compound polymorphisms
MTRR 66 A/ G, MTHFR 677 C/T, MTHFR 1298 A/ C;

- full-sequence sequencing of the genome - revealed polymor-
phism DRD2 2137 T/ T;

- blood amino acids (high-performance liquid chromatogra-
phy) - moderate increase in the levels of valine, leucine, iso-
leucine; Reduction of methionine, glutamic acid, phenylalanine.

- virologic examination (ELISA) - a moderate increase in the
IgG titer to CMV was detected;

- ECG - no echocardiographic signs of pathology;

- organic urine acids - moderately reduced 5-hydroxyproline,
hippuric acid.

The polymorphic variants were obtained by polymerase chain
reaction on a specialized equipment «RealTime MX3005». PCR
analysis included 3 laboratory steps: 1) clinical samples process-
ing (by DNA Isolation); 2) conduction of PCR reaction (ampli-
fication); 3) detection of amplification products (in this method
- obtaining results in real time).

Principle of the method is the following. The human genomic
DNA isolated from blood leukocytes using DNA express-blood
reagent undergoes an analysis. With a sample of isolated DNA,
two amplification reactions are carried out in parallel — with
two pairs of allele-specific primers. The mixture contains the in-
tercalating dye SYBR Green, the fluorescence of which increas-
es many times when embedded in the resulting double-stranded
product. The results of the analysis allow us to give three types
of conclusions: normal homozygote; heterozygote; pathological
homozygote.

Features of the phenotype: at 6 years the child was 127 cm,
24 kg, pale skin, brown hair, blue eyes, large brushes, large feet,
large calves, diastema between the upper central incisors, flat-
valgus deformation of the feet, muscular dystonia.

At the examination: hyperhomocysteinemia was detected
(which in combination with hypomethionemia and the presence
of polymorphic variants of the enzymes of the methylation cy-
cle; enzymes indicate a change in the epigenetic status), second-
ary lactase deficiency (C/T polymorphism).

Based on complaints, anamnestic data, phenotype features,
clinical genealogy analysis, as well as the results of additional
research methods, a final diagnosis was made:

Autistic spectrum disorder. Epigenetic disease (polymor-
phisms DRD2 2137 T/T, MTRR 66 A/G, MTHFR 677 C/T,
MTHFR 1298 A/C). Hyperhomocysteinemia. Nonspecific ami-
noacidopathy. Secondary lactase insufficiency. Intolerance to
gluten.

Taking into account the results obtained, cofactor therapy
(P-5-P, betaine (TMG)) has been recommended, it was recom-
mended to limit foods high in tyrosine (dopamine precursor),
adherence to gluten-free and lactose-free diet, followed by con-
trol of homocysteine, blood amino acids and organic acids in
Urine.

At the control examination (after I month) the level of organic
acids of urine was normalized, but non-specific aminoacidopa-
thy was maintained (aspartic acid, serine, glutamic acid, glycine,
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-aminobutyric acid, phenylalanine, tryptophan, ornithine was
lowered, alanine, proline, leucine, Isoleucine, citrulline, argi-
nine, histidine, asparagine, lysine). The level of homocysteine
decreased two times. When studying the level of vitamins of
group B, an increase in cyanocobalamin, a decrease in ribofla-
vin; The level of pyridoxine - at the lower limit of the norm.

Taking into account the received results, three courses of ther-
apy were recommended, including a folate cofactor diet, filling
the vitamin deficiency, restoring the balance of blood amino
acids. Against the backdrop of treatment, the child had words,
she became calmer, salivation and subfebrillitis left. At the end
of the treatment, the control of previously changed parameters,
observation of the neurologist, psychiatrist, rehabilitation mea-
sures was recommended.

Conclusion. Violation of the epigenetic status in the form of
disturbance of the methylation cycle and the function of the me-
solimbic system in a child with autism spectrum disorders plays
an important role in the pathogenesis of the clinical picture de-
velopment, on the one hand, and on the other hand, it allows to
develop an individual tactic of managing the patient with obtain-
ing a positive effect.

From point of view of psychiatry, topical is a psychosocial
maladjustment of patient with the disability of the autistic spec-
trum disorder, violation of an individual integration in the envi-
ronment, the impossibility of adaptation during a long time. This
requires profound follow-up by specialists in pathopsychology.
Thus, further prospects correspond to deeper mutual integration
of clinical genetics and phychology.
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SUMMARY

SUCCESSFUL REHABILITATION OF PATIENT DIS-
ABLED BY THE AUTISTIC SPECTRUM DISORDER
AND THE MODIFIED EPIGENETIC STATUS (POLY-
MORPHISMS DRD2 2137 T/T, MTRR 66 A/G, MTHFR
677 C/T, MTHFR 1298 A/C) — CASE REPORT

Grechanina Yu., Bugaeva E., Lisniak S., Staruseva V.,
Shmulich O.

Kharkov National Medical University, Interregional specialized
Medical Genetic Center — Center of Rare (Orphan) Diseases,
Kharkov, Ukraine

Autism spectrum disorders (ASD) are considered an epidemic
- only in the last 5 years the incidence of pathology has increased
from 1: 166 to 1:68 children. The main role in the pathogenesis of
ASD currently belongs to the violation of the epigenetic status in
the form of gene polymorphisms. An example is the polymorphic
variants of the genes of the folate-methionine cycle enzymes, which
regulate the epigenetic status through a methylation process.

The article presents a case of autism spectrum disorder against
the background of impaired epigenetic status (metabolic dopamine
neurotransmitters and the methylation cycle). Individually selected
metabolic correction based on biochemical parameters allowed im-
proving behavior, stimulating speech development, stopping long
subfebrile and hypersalivation.

Keywords: autistic spectrum disorder, epigenetic disorders,
dopamine, methylation.

PE3IOME

ONUCAHHUE CJIYYAS YCHEIIHON PEABHWJIATA-
LMHU NALMEHTA C PACCTPOMCTBOM AYTHUCTH-
YECKOI'O CIIEKTPA U MOAU®UIIUPOBAHHOI'O
SIHUTEHETUYECKOI'O CTATYCA

I'peuanunna 10.B., Byraesa E.B., Jlecusik C.B.,
Crapycesa B.B., llImyauu O.B.

Xapvrosckuil HAYUOHATLHBIN MeOUYUHCKULL YHUgepcumem, Medic-
DECUOHATBHYIL  CREYUATUSUPOBAHHBILL  MEOUKO-2EHEeMUYECKULL
yenmp - yeHmp peokux (opghannvix) bonesueil, Xapwvros, Yxpauna

Paccrpoiicta aytuctuueckoro crekrpa (PAC) cumrarorcs
SMUAEMHEH - TOJIBKO 3a MOCIEAHUE 5 JIeT 4acTOTa aTOJI0T U1
yBeamuuiach ¢ 1:166 1o 1:68 nereii. OCHOBHAs poiib B ATO-
reneze PAC B Hacrosmee BpeMsi MPUHAIICKHUT HAPYLIICHHIO
SMUTEHETHYIECKOTO CTaTyca B BUAE TEHHBIX MOTUMOP(HU3MOB.
IIpumepom sBISAIOTCS MoNUMOp(dHBIE BapHAaHTHI TeHOB (dep-
MEHTOB ()OTATHO-METHOHHHOBOTO IIHKJA, KOTOPBIE PEryiu-
PYIOT PTIMTEHETHYECKNH CTATyC MOCPEACTBOM IIpoIecca Me-
THUJIAPOBAHMUS.

B crarbe npencTasiieH ciaydail paccTpoiicTBa ayTHCTHUECKO-
TO CTIeKTpa Ha (JOHE HAPYIIEHHOTO MHUT€HETHIECKOTO CTaTyca
(mapymenne meradonmsma Mo0()aMHHOBBIX HEHPOTPaHCMHUTTE-
POB W IMKJTa METHINPOBaHMS). MHIUBHIYa bHO TTOA0OpaHHAS
MeTabonudeckasl KOPPEKIUsI, OCHOBAaHHAs Ha OMOXMMHYECKHX
MOKA3aTeNsIX, MO3BOJIMIA YIy4IINTh MOBEJACHUE, CTHMYIHPO-
BaTh Pa3BUTHE PEUH, KyIHPOBAaTh JIUTENbHBIN cyOdheOprmnTeT
1 TUIIEPCaTHBAIINIO.
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IN RATS AFTER PSYCHOTRAUMATIC EXPOSURE
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Neuropeptide regulation systems have recently attracted a sig-
nificant attention of researchers as promising targets for pharma-
cological correction. Corticoliberin (CRF) is the main activator
of the hypothalamic-pituitary-adrenal axis (HPAA) system by
activating the CRF1 adenohypophysis receptors, which leads to
increased secretion of adrenocorticotropic hormone and stimu-
lates the production and release of glucocorticoids from the ad-
renal glands. Elevated levels of blood glucocorticoids provide
negative feedback to HPAA at several levels, including modula-
tion of CRF-producing neurons [10]. CRF not only regulates the
activity of HPAA, but also functions as a neurotransmitter in
the extra-hypothalamic structures of the brain, in particular, it
closely interacts with peptidergic regulation. CRF in the amyg-
dala, the bed nucleus of the stria terminale (BNST) and the sep-
tum are involved in the integration of emotional responses to
stress. One of the neuropeptides with that CRF interacts with are
orexins - hypothalamic neuropeptides involved in the regulation
of sleep-wake cycles, food behavior, and reinforcement systems
[1,9,11]. The CRF system has morphological interractions with
orexin neurons and can modulate their activity in stress. Some
data have shown the effect of Orexin A on the extinction of aver-
sion memory [3,7]. It has also been shown than orexins are in-
volved in the regulation of stress by interacting with extended
amygdala structures, such as the central nucleus of amygdala.

The objectives of this study were to study the effects of the
Orexin-A antagonist SB-408124 in rats after predator-induced
stress using behavioral tests and its effect on the CRF level in
the amygdala.

Material and methods. In this study 30 male Wistar rats were
used, divided into 3 groups of 10 animals each. The first group
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animals were intact, while the remaining groups were modeling
post-traumatic stress disorder.

In one of the stress groups, the animals received an intrana-
sally selective antagonist of Orexin receptor 1 type SB-408124
(Sigma Aldrich, USA) in a dose of 20 pg per 20 ul (10 pl per
nostril). The remaining rats received an intranasally physiologi-
cal solution in a dose of 20 pul (10 pl per nostril).

Posttraumatic stress disorder was modelled by single predator
exposure (Tsikunov S.G. et al., 2000, 2006). A group of 10-12 rats
were placed in a terrarium (1.2 x 0.7 x 1 m) with an indian python.

7 days after exposure to the predator, the behavior of animals
was tested in the Open Field and Elevated Cross-Maze tests.

Free motor activity of animals was studied in the “open field”
test. The apparatus is a round platform with a diameter of 80 cm,
limited in circumference by non-transparent sides 30 cm high.
Throughout the open field there are 16 holes, each 3 cm in di-
ameter, which are designed to detect the species-specific compo-
nent of the research activity in rodents. Animals were placed in
the middle of the field and observed for 3 minutes the behavioral
acts shown by the animal by pressing the corresponding button
of the ethograph connected to the computer. Identification of in-
dividual behavioral units (acts, states), allocated for registration
of etograms in OB, was carried out on the basis of classification
of individual behavior, in which acts oriented are distinguished:

a) to surrounding objects (sniffing locomotion, rearing, look-
ing into the holes);

b) body oriented behaviour - grooming;

¢) Individual behavior not oriented to the physical environ-
ment - static forms of behavior when the animal sits, lies, or
dynamic - in the form of purposeful jumps .
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This classification was used as a basis for our research. Inte-
gral behavior in the open field included the following discrete
acts: locomotion, sniffing, rotation, rearing, stand with emphasis
on the wall, grooming, looking into the holes, freezing, rest. To
assess stress, we used the “elevated cross-maze “ test. The maze
is an apparatus consisting of two open arms 50x10 cm and two
closed arms 50x10 cm with an open top located perpendicular to
each other. Height above the floor is 1 m. The animal was placed
in the centre of the maze. By pressing the appropriate etograph but-
ton associated with the computer, the time of stay in closed and
open sleeves, the time of hanging in open sleeves and the number
of grooming acts were recorded. The test duration was 5 minutes.

Rats were decapitated 10 days after exposure with a preda-
tor. Immediately after decapitation, the amygdala was excreted.
The samples of brain structures were frozen and stored at -800C
until the ELISA was performed. Then homogenization of the
selected samples of brain structures was carried out with the use
of Cryomill (Retsch, Germany) vibration mill at -1980C with
the use of liquid nitrogen. The product of cryogenic grinding of
the samples was suspended in 0.5 ml of buffered physiological
solution (PBS), pH = 7.4. CRF concentrations in brain structures
were measured by solid-phase ELISA using the Corticotropin
Releasing Factor (CRF) test system (Human, Rat, Mouse, Ca-
nine, Feline) - EIA Kit (Phoenix Pharmaceuticals, USA), in full
compliance with the manufacturer’s instructions.

GraphPad Prism v.5 and SPSS SigmaStat 3.0 software were
used for statistical processing of the obtained quantitative data.
Kolmogorov-Smirnov normality criterion was used to evaluate
the correspondence of random value distributions to Gaussian
ones. To compare control and experimental groups, the Wilcox-
on nonparametric criterion for paired comparisons and the meth-
od of single-factor dispersion analysis with subsequent multiple
intergroup comparisons by the Newman-Kales criterion were
used. The data are presented as “ mean + SD”.

Results and their discussion. In the “elevated cross maze”, in
the group of stressed rats receiving an intranasally saline solution,
the time spent in the light arm was significantly reduced (19.0+6.8
vs. 92.2428.1), as well as the number of hanging( 1,3+0,5 vs.
5,8+1,1), the number of runs(1,6+0,5 vs. 5,1+1,2) and the number
of grooming acts(0,1+0,1 vs. 0,5+0,5) decreased compared to the
control group. In the group of stressed rats receiving intranasally
SB-408124, the time of stay in the light arm was restored, but did
not reach the control values (53.2+19.7), the number of runs was
restored to the control level(3,4+1,2), and the number of grooming
acts increased in comparison with both the control group and the
stressed animals(2,0+1,6) (Fig. 1).

40-

1 2 3

1 - Intact 2 - Stressed 3-S8B-408124
Fig. 1. Time spent in light arm of plus-maze
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In the “open field” in the group of stressed rats receiving
saline, the number of sniffs (2,8+0,8 vs. 7,5+1,1) and rearing
(0,5+0,2 vs. 4,5+2,4) were decreased, but the number of peeks
into holes (15,0£1,0 vs. 7,5£1,5) was increased(p<0,05). In the
group of stressed rats receiving SB-408124 20 ng intranasally,
the number of sniffs was increased (16,9+2,6) and the number
of hole peeking decreased (9,4+1,0 ) in comparison with the
stressed rats receiving saline (Fig. 2).

254 * i
Bl Sniffting
20+ Hl Rearing
Il Hole peeking
3 151
g
3 10
5-
0_
I - Intact 2 - Stressed 3-SB-408124

Fig. 2. Behavioural patterns in open field

The CREF level in the homogenates of amygdala in stressed
rats was lower (0.44+0.07 ng/mg protein vs. 0.61+0.01 ng/mg in
the control group). In the intranasal administration of SB408124
group this decrease was not recorded and the CRF level in the
amygdala was 0.57+0.01 pg/mg protein (Fig. 3).

0.7+
0.6+
0.54
0.44
0.3-
0.2-
0.1
0.0-

1 2 3

I - Intact 2 - Stressed 3-8B-408124
Fig. 3. CRF level in amygdala (ng/mg protein)

A number of recent studies have identified the role of orexins
in regulating emotional behaviour and memory [3,11]. Hyper-
activity of the orexin system has been suggested to be a criti-
cal factor in the maintenance of high arousal and anxiety, and
to increase vulnerability to relapse to panic episodes in predis-
posed individuals [5]. In agreement, humans with panic anxi-
ety have elevated levels of orexin A in the cerebrospinal fluid
(CSF) compared with control subjects [6]. This role of orexin
regulation is based on close bidirectional interaction of orexin
neurons with the emotionogenic structures of the brain, such as
the bed nucleus of stria terminale, the locus coeruleus, the cen-
tral and dorsomedial nucleus of amygdala, hippocampus, and
the medial prefrontal cortex[12]. For example, OX1R blockade
with SB334867 facilitated the consolidation of fear extinction
in both contextual and cued tests, while orexin A infusion im-
paired this response [4]. Direct injection of SB334867 within
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the BLA mimicked the enhancement of fear extinction previ-
ously observed after systemic administration of this compound.
Given the important role of corticoliberin (CRF) in the regula-
tion of stress reactions, it is also of interest that orexin fibers are
located in close proximity to the neurons producing CRF in the
paraventricular nucleus and amygdala. It has been shown that
orexin regulation participates in the stress response by involving
the structures of the dilated amygdala, the central nucleus of the
amygdala in particular [2,13]. The presence of efferent orexine
innervation of these structures suggests that orexins can modu-
late the work of the hypothalamic-pituitary-adrenal axis, stimulat-
ing the secretion of CRF. Intraventricular administration of orexin
A increases the concentration of corticosterone and adrenocortico-
tropic hormone (ACTH) in plasma in rats [8]. At the same time,
earlier we showed the independence of the regulation of the level of
orexin and HPAA hormones in peripheral blood [14].

These data allow us to suggest the stimulating effect of orex-
ins on the extra-hypothalmic sources of CRF in the brain, rep-
resented by the system of extended amygdala, including the bed
nucleus of the stria terminale, the central nucleus of the amygda-
la, the medial part of the nucleus accumbens and the substantia
innominata The CRF system is also morphologically related to
orexin producing neurons and can modulate the activity of these
neurons in the context of acute stress response [10, 15]. Thus, it
can be assumed that changes in the extra-hypothalamic concen-
tration of CRF may be due to the regulatory action of orexins in
stress reactions. Our experimental data confirm this proposal.

Conclusions. Orexin A antagonist SB-408124 reduced anxi-
ety after psychotraumatic exposure. Predator induced acute psy-
chotraumatic exposure decrease CRF level in the rat’s amygdala.
Intranasal administration of selective orexin 1 receptor antagonist
SB408124 restored it closely to normal and has an anxiolytic effect
on animal behavior.. This data can shown the existence of feedback
between extrahypotalamic CRF and orexin system.
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OX1R ANTAGONIST SB408124 ACTION AND EXTRA-
HYPOTHALAMIC CRF
IN RATS AFTER PSYCHOTRAUMATIC EXPOSURE
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"Lebedev A., 2Bagaturiya G., 'Shabanov P.
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sity» of the Health Ministry of the Russian Federation; 3State
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nikovy of the Health Ministry of the Russian Federation

Corticoliberin (CRF) isn’t only regulates hypothalamic-pitu-
itary-adrenal axis activity, but also functions as a neurotransmit-
ter in extrahypothalamic brain regions like amygdala, implicated
in the emotional responses to stress. The CRF system provides
an input to orexin neurons and can modulate the activity of orex-
inergic neurons in stress response. Some data showed the role of
orexin-A in extinction of aversive memory. The orexin system
was shown to participate in stress-induced behavior connected
with the extended amygdala structures, like central nucleus of
the amygdala.

The objective was to study the effects of orexin-A antagonist
SB-408124 in rats after predator-induced stress using behavioral
tests and its effects on CRF level in amygdala.

In this study 30 male Wistar rats were used. The animals re-
ceived an intranasally selective antagonist of Orexin receptor 1
type SB-408124. Posttraumatic stress disorder was modelled by
single predator exposure. A group of 10-12 rats were placed in
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a terrarium with an indian python. 7 days after exposure to the
predator, the behavior of animals was tested in the Open Field
and Elevated Cross-Maze tests. Free motor activity of animals
was studied in the “open field” test. To assess stress, we used
the “elevated cross-maze “ test. CRF concentrations in brain
structures were measured by solid-phase ELISA using the Cor-
ticotropin Releasing Factor (CRF) test system. In the group of
stressed rats receiving intranasally SB-408124, the time of stay
in the light arm was restored, but did not reach the control val-
ues, the number of runs was restored to the control level, and the
number of grooming acts increased in comparison with both the
control group and the stressed animals. In the “open field” in the
group of stressed rats receiving saline solution, the number of
sniffs and rearing were decreased, but the number of peeks into
holes was increased. In the group of stressed rats receiving SB-
408124 20 pg intranasally, the number of sniffs was increased
and the number of hole peeking decreased in comparison with
the stressed rats receiving saline solution. The CRF level in the
homogenates of amygdala in stressed rats was lower (0.44+0.07
ng/mg protein vs. 0.61+0.01 ng/mg in the control group). In the
intranasal administration of SB408124 group this decrease was
not recorded and the CRF level in the amygdala was 0.57+0.01
pg/mg protein.

Orexin A antagonist SB-408124 reduced anxiety after psy-
chotraumatic exposure. Predator induced acute psychotrau-
matic exposure decrease CRF level in the rat’s amygdala. In-
tranasal administration of selective orexin 1 receptor antagonist
SB408124 restored it closely to normal and has an anxiolytic
effect on animal behaviour.

Keywords: Orexin, CRF, PTSD, amygdala, rat.

PE3IOME

BJIUSHUE AHTAI'OHUCTA OXI1R SB408124 HA I1O-
BEJJEHUE U HA BBIJIEJIEHUE DKCTPAI'MITIOTAJIA-
MHUYECKOI'O KOPTUKOJIMBEPHUHA Y KPBIC IIO-
CJIE ICUXOTPABMUPYIOIIETO BO3JAENCTBUSA

"Tuccen N.1O., 2Kypoanos P.A., *XoxusioB K.A., *[Tpomnn C.H.,
1UlebeneB A.A., 2bararypus I.O., Illaéanos I1.1.

!Dedeparvroe  Gl0OdNCEMHOE  20CYOAPCMBEEHHOEC  HAYY-
Hoe  yupesicOenue  «HMucmumym — dKcnepumeHmanbHou
meduyunoly,’Dedepanvroe 2ocydapcmeeniioe 6100dicemnoe 00-
pasosamenvHoe yupedcoenue svicuieco obpasosanus « Cankm-
Ilemepbypeckuil  20cyOapcmeeHubvliil neouampuieckutl. Meou-
yuHckuil  yHusepcumemy Munucmepcmea 30pasooxpanenis
Poccuiickoii  @edepayuu, >Dedepanvroe 20cydapcmeenioe
61000icemnoe 06pasosamenvHoe yupexncoenue svlculeco oopa-
s06anus «Cegepo-3anadnvlil 20Cy0apcmeeHHblil MeOUYUHCKULL
yuusepcumem um. M.U. Meunurxosa» Munucmepcmea 30pago-
oxpanenusi Poccuiickoti @edepayuu, Poccuiickas @edepayus

Koprukonubepun (CRF) He TonbKko perynupyer akTUBHOCTb
FI/Il'lOTa.]'laMO—l"I/lHOd)HSapHO—Ha):(HO‘le'-lHl/IKOBOﬁ CUCTCMBI, HO H
(YHKIMOHUPYET KaK HeHPOTPaHCMUTTEp B SKCTPArnIoTalaMude-
CKHX 06nacmx MO3ra, Takux KaKk MUHJaJIMHA, y'-{aCTByfl B ODMOILIMO-
HaJIBHBIX peakuusix Ha crpecc. Cucrema CRF nmeer mopdororu-
YECKUE CBSI3H C OPEKCHHIIPOAYLIMPYIOIUMHI HEHPOHAMH U MOXKET
MO):[yJ'II/IpOBaTb UX aKTUBHOCTDb B pEaKIUU CTPECCA.

HexoTopble qaHHbIE JEMOHCTPUPYIOT POJIb OPEKCHHOB B yra-
caHuu aBepcuBHOM namsitH. [lokazaHo, 4To cucTeMa OpeKCHHA
y4acTBYeT B CTPECCOBOM MOBEJCHUH, YePe3 CTPYKTYPhI pacIiu-
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PEHHON MHMHIAJIUHBI, TaKUe KaK LEHTPAJIbHOE AP0 MUHIAIU-
HBIL.

Lenbto nccrenoBaHus SBUIOCH OIPEEICHHUE BIMSHUS aHTaro-
Hucra opekcuH-A SB-408124 Ha KpbIC OCIIE CTpecca, BEI3BAHHO-
IO KOHTAKTOM C XHIIHHKOM, C HCIOJb30BaHUEM MOBEACHYECKHX
TECTOB U3MEPEHHS YPOBHS KOPTUKOIMOEPUHA B MUHIAJIUHE.

Omneit mpoBezier Ha 30 camuax kpbic tuHun Wistar. JKusor-
HbI€ I0JIy4aJd MHTPAaHA3aJIbHO CEJICKTUBHBII aHTAarOHUCT pe-
nenropa opexcuH 1 tuma SB-408124. IlocrrpaBmarnueckoe
CTPECCOBOE PACCTPOHCTBO MOAENUPOBAIOCH BO3JIEHCTBUEM
onHoro xuiHuKa. I'pynmy u3 10-12 kpbic moMenanu B Teppa-
pHUyM ¢ HHIUKHCKUM uToHOM. CriycTst 7 THel mociie KOHTaKTa ¢
XUIIHUKOM IOBEICHHUE KMBOTHBIX IIPOBEPSUIN B TECTAX «OTKPBI-
TOE IOJIe» U KIIOAHATHIH Kpocc-1adupuHT). CBOOOIHYIO ABUTA-
TEJIbHYIO aKTHMBHOCTb XKMBOTHBIX M3y4YaJld B TECTE «OTKPHITOE
nosey. JlJ1s OLeHKH cTpecca UCII0Ib30BaIU TECT «IIPUIIOAHATHIHN
nepekpectHbli adbupunty. Konnentpaunn CRF B ctpykTypax
Mo3ra namepsiiin TBeprodasusiM DA ¢ ncrosp30BaHHEM TECT-
CHCTEMBI C KOPTUKOTpONUH-pritu3uHr-pakropom (CRF).

Anraronuct opekcud-A SB-408124 ymeHbIan TpeBOKHOCTb
U TIpenATCTBOBa CHIkeHUIo ypoBHa CRF B Munnanune nocne
BBI3BAHHOTIO XHUIIHUKOM cTpecca. MHTpaHazanbHOE BBeIeHUE
CEJIEKTMBHOIO aHTaroHucra peuenrtopa opekcud 1 SB408124
BOCCTAHOBHJIO €T0 10 HOPMAaJbHOIO YPOBHS M OKa3aj0 aHKCH-
OJIMTHYECKOE JIEHCTBHE HA MOBEIEHUE KUBOTHBIX. DTU JaHHBIE
MOKa3bIBAIOT HAIMUME 00PATHOIT CBSI3U MEXy IKCTparumnoraia-
muueckuM CRF u cucremoii opekcusa.
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GUIDED REGENERATION OF JAW BONE DEFECTS WITH COMBINATION
OF OSTEOPLASTIC MATERIALS AND STEM CELLS

Machavariani A., Menabde G., Zurmukhtashvili M.

L. Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

The surgical reconstruction of bone defects in mandible is one of
the actual questions on maxillo-facial and plastic surgery [3,4,7].
The efficiency of treatment is defined by reparative regeneration
processes in bone, which often needs long time (in average 6-8
months) [5,6]. In some cases, bone defect is not fully restored [20].

The bone tissue in maxillo-facial region has very small re-
generation ability. This is due to the fact that there is very small
quantity of hematopoietic bone marrow cells in jaw bones
[10,13]. In order to stimulate reparative osteogenesis wide range
of biological (autogenic, allogenic, xenogenic bone tissue, col-
lagen matrixes) and synthetic (Hydroxyapatite, bio ceramic etc.)
materials are used [1,2,14,19]. These transplants must fulfill fol-
lowing requirements: must fully fill the bone defect and prevent
the increase of defect size (osteoinductive function); material
must have high speed of biodegradation; their use should not
cause side effects like prolonged healing process and rejection of
implanted material; must promote bio integration; must be bio-
compatible [8,11,16]. It is very challenging issue to find the per-
fect material, which will meet all abovementioned criteria [15].

The aim of our experimental study was to demonstrate the
advantages of use of osteoplastic material and bone marrow de-
rived mesenchymal stem cells combination for regeneration of
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lower jaw bone defect in laboratory animals.

Material and methods. For experiments were used Lewis
LEW/Crl line 90 rats of age of 6 months and of both sexes.
Body mass of each rat was in average 150-200 gr. Animals were
divided into 3 equal groups with 30 animals in each group. All
surgical manipulations were made under general anesthesia with
intraperitoneal injection of sodium etaminal 0.5 mg/kg.

All “Principles of laboratory animal care” (NIH publication
No. 86-23 revised 1985) were followed as well as all statements
in regard to the national law on the Protection of Animals [17].

Primary mesenchymal stem cell isolation and culture

Mesenchymal stem cells were isolated from the femoral and
tibial bone marrow of C57BL/6-GFP mice (n=30) with body
mass 20-25gr. After removing muscular tissues, bone marrow
was flushed out with 37°C 5% FBS-IMDM solution with 5 ml
syringe. After aspiration bone marrow was dissociated by mean
of multiple aspiration-inspiration procedure with 18G needle.
Received cell mass was centrifuged for 10 minutes 300g speed.
After cells were resuspended in buffer for red cell lysis incu-
bated for 9 minutes. Then cells were recentrifuged end finally
resuspended in 5% FBS-IMDM solution. Stem cell viability was
defined with Trypan-Blue [9].

131



[ series of experiments. In first group (control group) under
general anesthesia animal was placed and fixed on surgical
board, hair cover was removed and skin was treated with al-
cohol. 1.5-2 c¢cm long incision was made along the lower edge
of mandible. M. Masseter was separated in a blunt manner and
the body of mandible was uncovered. With dental bur with con-
trolled certain rotation speed we created rounded cavity with
2mm diameter, which was not connected to oral cavity (Fig.
1). After bone defected was covered with M. Masseter and the
wound was sutured in layers tightly with sterile vicryl sutures,
the wound was treated in aseptic manner with 5% iodine solu-
tion. The experimental animals were under surveillance in vi-
varium with standard diet and life conditions.

Fig. 1. Round shape defect, 2 mm diameter created on the
lower jaw bone, using dental bur

11 series of experiments. In 11 series of experiments in second
group of animals staffed by 30 rats similar bone defect mod-
els was created in the same manner as described above for the
control group. After defect was modeled it was filled with os-
teoplastic material BIO-OSS, bone defected was covered with
M. Masseter and the wound was sutured in layers tightly with
sterile vicryl sutures, the wound was treated in aseptic manner
with 5% iodine solution. The experimental animals were under
surveillance in vivarium with standard diet and life conditions.

1] series of experiments

In the III series of experiments in 3™ group of experimental
animals staffed by 30 rats similar bone defected was create with
same protocol as described above for control and 2™ groups.
The bone defect was than filled with BIO-OSS and stem cells
composite. Stem cells suspension (5x10° cells) was injected in
BIO-OSS mass before the procedure. After the bone was tightly
filled with this composite wound was covered with M. Masseter
and sutured in blunt manner with vycril sutures.

After surgical intervention each experimental animal was un-
der surveillance, in standard conditions in vivarium. Animals
were sacrificed on 1%, 3%, 6% 14" 20" 25" 30™, 40, 50", 60™,
80™ days and 3 and 6 months after surgery. Mandibular bone tis-
sues with defect were investigated. Mandibular bone fragments
were preserved in 4% formaldehyde (pH 7.4) for 24 hours, af-
ter skin and muscles were removed and bone was demineral-
ized for 24 hours. After decalcified bone was dehydrated and
embedded in Paraffin. 5-7 mm thick paraffin-embedded tissue
sections were used for morphological evaluation. For tissue
morphological assay Hematoxylin-Eosin staining was utilized.
Radiographic examination and Cone-beam computed tomogra-
phy was made with Vatech device [18].

Results and their discussion. In control group on 2™ day
after surgical intervention due to direct injury of tissues has de-
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veloped strong inflammatory response (Fig.2AB). On 16" day
in the deep layers of bone defect wall, in the bone tissues has
been observed moderate activation of endooesseus osteogenesis
(Fig.3 Al). On 90" day defect was demarcated with osteogen-
ic tissues with active process of osteogenesis (Fig.3 A2), high
quantity of yang osseous laminas and wide zone of new formed
bone was observed.

Fig.2: Macropreparates visual evaluation, control group. 2"
day after surgery, inflammation signs are observed (4); 6™ day
postoperative inflammatory response is decreasing (B)

After 6-month post-operation radiographic examination re-
vealed perifocal inflammation and non-clear defect contours
(Fig.3 A3). Bone tissues were non homogeneous with cancel-
lous structure. Dimensions of bone defect were decreased and
the defect cavity was filled with the tissues whose density was
less than the density of adjacent healthy bone.

In 2™ group bone defect was presented as oval cavity filled
with necrotized small bone fragments, BIO-OSS particles and
leucocytes (Fig.3 B1). Number of BIO-OSS particles was con-
stantly decreasing but they can be visualized even on 60" day
after surgery.

On the margins of bone defects acute inflammation, neutro-
philic infiltration, necrosis of bone tissue and osteolysis has been
observed (Fig3. B2). The adjacent tissues were presented by
granulation tissues with intense vascularization. In some places
granulation tissue was infiltrated by macrophages, neutrophiles
and lymphocytes. Demarcation capsule was also intensively in-
filtrated. In some areas macrophage aggregations have formed
granulomas containing single giant multinuclear cells.

After 3 months the border between “BIO-OSS” and adjacent tis-
sues was covered with granulation tissues. In the peripheral areas of
BIO OSS near soft tissues giant cells were visualized while in the
central area fibrin cones and erythrocytes were revealed and also
small number of connective tissue cells (Fig.3 B3).

After 6 months from surgery bone defect was still presented
but significantly decreased in size due to formation of young
bone tissues.

In 3 group after bone defect was filled with BIO-OSS and
bone marrow stem cells composite, single areas in bone de-
fect margins begin to be infiltrated by macrophages, lympho-
cytes and single neutrophils (Fig.3 C1, C3). On 8" day after
surgery in the deep layers of bone defect walls signs of osteo-
genesis activation were revealed and in particular prolifera-
tion of osteoblasts (Fig.3 C2). On 20" day in the graft phores
huge number of fibroblasts has been visualized with different
forms of cytoplasm and capillaries. On 25" day it was already
possible to visualize formation of cribriform osteoblastocytes
and new bone formation. On 30" day some areas of graft sur-
face were covered with newly formed bone. It was also pos-
sible to visualize basophilic layer on BIO-OSS surface. In the
peripheral areas of BIO-OSS near soft tissues giant cells has
been revealed. In the central part of BIO-OSS fibrin fibers
and erythrocytes were seen and also small number of connec-
tive tissue cells. To 3™ month from surgery number of giant
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cells has significantly increased. The substitution of connective
tissues began from peripheral area and consecutively transferred
to central parts of BIO-OSS. On 90" day from surgery bone tra-
becules containing bone marrow were seen. This means the re-
construction of newly formed bone. On 120" day significant part
of bone graft was substituted by bone tissue.

" e s - £ ﬁ h
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Fig. 3. Panel A: Morphology and radiograph of control group:
30" day after surgery, non-mature, osteogenic tissue formation
is observed, Hematoxylin-Eosin x40, ob. 10 (1); 3 months after
surgery. Defect margins are demarcated with osteogenic tissue,
in which active osteogenesis process occurs. Hematoxylin-Eosin
x40, ob. 10 (2); 6 months post-op radiograph revealed non-ho-
mogenius contours of defect and perifocal inflammation. Bone
tissue is non-homogenic, dense, with cancellous picture (3).

Panel B: morphology assay second group: defect cavity is
filled with small necrotic masses, BIO-OSS particles and leuco-
cytes Hematoxylin-Eosin x40, ob. 10 (1); Acute inflammation is
observed at bone defect margins, neutrophilic infiltration, bone
tissues necrosis and osteolyse. Hematoxylin-Eosin x40, ob. 10
(2); BIO-OSS and tissue border is covered with no significantly
inflamed granulation tissues Hematoxylin-Eosin x40, ob. 10 (3).

Panel C: morphology assay third group: Acute inflammation
is observed at bone defect margins, necrosis and osteolyse. He-
matoxylin-Eosin x40, ob. 10 (1); defect margins are demarcated
with intensive vascularized granulation tissue Hematoxylin-
FEosin x40, ob. 10 (2), defect cavity is filled with small necrotic
masses, BIO-OSS particles and leucocytes Hematoxylin-Eosin,
X40, 0b. 10 (3)

Our special interest was for implanted stem cells in combina-
tion with BIO-OSS. Essays revealed their periostal, endoostal
and stromal localization. On 12" day from implantation in defect
has been revealed positive osteocytes. In this time along the de-
fect margins green fluorescent protein synthetizing cells of dif-
ferent forms and eccentric localized nuclei were visualized. Ac-
cording to morpho-topographic parameters we identified these
cells as proteoblasts and osteoblasts. It is without doubt that
these cells took part in the processes of reparative osteosynthe-
sis. Nearly all cells of regenerate were positive.

According to the results of experimental series we can sug-
gests that in control group posttraumatic defect reparative re-
generation is going appositionally, from defect margins in
the manner of desmogenic osteogenesis. On the 60" day from
surgery at the defect margins is seen non-mature bone forma-
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tion, which indicates low speed of jaw bone tissue reparative
regeneration.

Reproductive regeneration of lower jaw bone defects is un-
dergoing posttraumatic chronic inflammation, the expression
and magnitude of which determine the synchronization of os-
teoreparation and secondary osteology processes, which in turn
determines the speed and degree of regeneration of bone defects
[12,21,22].

In the 3™ group unlike the animals from control and 2™ groups,
soft tissues infiltration took place only in first 5-8 days. Grafted
bone marrow stem cells colonized bone defect and progressively
differentiated into bone matrix producing cells.

Consistent with the results of previous studies, in our es-
says we demonstrated that bone marrow stem cells underwent
proliferation and differentiation due their pluripotent abilities.
Depending and in accordance to the conditions of microenviron-
ment these cells can differentiate in chondo- or osteogenic di-
rection. Combination of BIO-OSS and bone marrow stem cells
promote rapid formation of red bone marrow in bone regenerate,
which is not a case in the natural conditions of bone regenera-
tion. After complex use of graft and stem cells beside bone tissue
formation and biodegradation of graft, formation of bone mar-
row structure has been observed.

Conclusion. According to results of our assay we can con-
clude, that BIO-OSS in combination with bone marrow stem
cells promotes rapid formation of bone marrow in bone regener-
ate, accelerates regeneration and decreases treatment time. Due
to differentiation ability of stem cells bone defect is perfectly
and rapidly filled. Beside osteogenic differentiation stem cells
are characterized with anti-inflammatory effects, which conse-
quently decreases secondary osteolysis. The results or our study
give us possibility to suggest that the combination of BIO-OSS
with bone marrow derived stem cells will be one of the effective
new methods for bone augmentation of posttraumatic defects.
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SUMMARY

GUIDED REGENERATION OF JAW BONE DEFECTS
WITH COMBINATION OF OSTEOPLASTIC MATERI-
ALS AND STEM CELLS

Machavariani A., Menabde G., Zurmukhtashvili M.

1. Javakhishvili Thilisi State University, Faculty of Medicine,
Georgia

Reconstruction of mandibular defects is a challenging issue in
maxillofacial surgery. Success of the treatment is defined by the
process of reparative regeneration of bone tissue, which is often
accompanied with wound infection, failure of microcirculation
and tissue hypoxia.

Aim of our project was to demonstrate the advantage of os-
teoplastic material and bone marrow derived mesenchymal stem
cells combination in regeneration of lower jaw bone defect.

For this reason, mandibular bone defect was created in labo-
ratory rats. Experimental treatment of animals was performed
in three different ways: group 1. — Bone defect was regener-
ated without any treatment, group 2. — Bone defect was filled
with osteoplastic material (BIO-OSS), group 3. — Bone defect
was filled with BIO-OSS, which was previously infiltrated by
bone marrow mesenchymal stem cells. Animals were under ob-
servation for 6 months. During this period bone regeneration
was comparatively analyzed in these tree experimental groups.
Observational, histochemical and x-ray research methods were
used in this study. Our results suggest that use of osteoplastic
material and mesenchymal stem cells combination can increase
formation of red bone marrow, which is normally slow under
natural condition. Therefore, we can conclude that application
of osteoplastic material with bone marrow derived mesenchy-
mal stem cells can decrease time of bone defect osteointegration
and define the quality of regenerated bone tissue.

Keywords: mandibular bone defects, BIO-OSS, mesenchy-
mal stem cells.

PE3IOME

HAITPABJIEHHAS PETEHEPALIUA JE®EKTOB YE-
JIOCTHOM KOCTH C IOMOIIBIO KOMBUHAILIAA
OCTEOINNIACTUYECKHUX MATEPHAJIOB U CTBO-
JIOBBIX KVIETOK

MauaBapuanu A.H., Menaoge I.T., 3ypmyxramBuau M.M.

Tounucckuii 2ocyoapcmeennulii ynueepcumem um. M. /[casa-
Xuweunu, meouyunckuil paxynomem, I pysus

Boccranosienne neeKkToB HMKHEH YeTIOCTH SIBISAETCS
CIIO’KHOM 3aj1adeil 4eqtoCTHO-TUIEBON XUPYPrUU. YCIEIHOCTh
JIEUEHHST OTIPEe/IeNIeTCsl TPOIECCOM perapaTHBHON pereHepa-
1M1 KOCTHOM TKaHM, KOTOPBIH 4acTO COMPOBOMK/IAETCS PAHEBOM
nH]eKImell, HeOCTAaTOYHOCTHI0 MUKPOIUPKYISIIMN U TUIIOK-
cUell TKaHU.

Llensio nccaenoBaHus SBUIACH IEMOHCTpAIHs 3P deKTnBHO-
CTH KOMOMHAIMH ME3CHXMMAJIbHBIX CTBOJIOBBIX KIIETOK, MOIY-
YEeHHBIX U3 KOCTHOTO MaTepralia 1 KOCTHOTO MO3Ta, B PereHepa-
UM KOCTHOTO e(heKTa HIDKHEH 9emocTn.

HccnenoBanue nmposeneHo Ha Kpbicax TuHUHN Lewis (n=90)
oboero mona ¢ maccoir tema 150-200 1., KOTOpBIM co37aH
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ne(DeKT HIKHEH YemoCTH. DKCIEPUMCHTAIBHOE JICUCHUE
JKMBOTHBIX MPOBOJMIOCH TPeMsl pa3iHuHbIMHU criocobamu: |
rpymnna - 1eeKT KOCTH pereHepupoBaH 0e3 Kakoii-1ubo 00-
pabotku, Il rpynmna - 1e)eKT KOCTH 3aMOJTHEH 0CTECOIIACTH-
yeckuM matepuaniom BIO-OSS, III rpynna - gedexr xoctu
3anonnen BIO-OSS, koropsiii panee 0bU1 HHOUIBTPUPOBAH
ME3CHXHMMAaAJIbHBIMHU CTBOJIOBBIMH KJICTKAMH KOCTHOI'O MO3-
ra. JXuBoTHbIE HaXOaMWJIUCh I10J Ha6ﬂ}0ﬂeHl/leM B TCUYCHHC
6 MmecsueB. B aToT nepuoj mpoBeneH CpaBHUTENIbHbIN aHa-
JIU3 pereHepanuu KOCTH BO BCEX TPEX IKCIEPHUMEHTAIbHBIX
rpymnnax. B uccienoBanuu MCIoab30BaHBl METOBI 0OCepBa-

UOHHBIX, THCTOXUMHYECKUX M PEHTICHOJOTUUECKUX HCCIIe-
noBaHui. IlodyueHHbIe pe3yapTaThl MOKa3adl, YTO HUCIHOJb-
30BaHHE OCTEOIUIACTHYECKOTO MaTrepuaja W KOMOWHAIUU
ME3EHXUMAaJIbHBIX CTBOJIOBBIX KJIETOK yBeJIM4YUBaeT o0pa3o-
BaHHUE KPACHOTI'O KOCTHOTO MO3ra, KOTOPOE B €CTECTBEHHBIX
YCIIOBUAX OOBIYHO 3aMeIsieTcsl. ABTOpaMHU JeJ1aeTcs BBIBO,
YTO NMPUMEHEHHUE OCTEOIIACTHYECKOTO MaTepuajia ¢ MEe3CH-
XUMaJIbHBIMM CTBOJIOBBIMU KJIETKaMH, IIOJYYEHHBIMU U3
KOCTHOTO MO3ra, COKpallaeT BpeMs OCTCOMHTErpaluu KOCT-
HOro nedekra U obecrneyrnBacT KaueCTBO PEreHePUPOBAHHOM
KOCTHOM TKaHH.
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NEW METHOD OF BONE AUGMENTATION DURING
DENTAL IMPLANTATION IN LAB ANIMALS

Grdzelidze T., Menabde G., Zurmukhtashvili M.

1. Javakhishvili Thilisi State University, Faculty of Medicine, Georgia

The success of surgical treatment of maxillo-facial bone de-
fects caused by atrophy, trauma, neoplasia, congenital anoma-
lies or odontogenic and non-odontogenic cysts depends on bone
regeneration ability [5,6,8]. Reparative processes often have
to occur in infected wound environment, accompanied by mi-
crocirculation disturbances and hypoxia in tissues [1,7]. Bone
volume can be restored by surgical implantation of various bio-
materials, which have ability either to accomplish mechanically
the function of bone or to produce the induction effect on bone
regeneration process [15,16].

© GMN

Bone transplants can be classified as autografts, allografts,
xenografts and alloplastic (synthetic) materials [14]. All
transplants must meet several criteria and in particular: trans-
plant must prevent increase of injured area (osteoinductive
activity); must promote initiation of osteocytes formation
and bio integration [2,3].

The aim of our experimental study was to evaluate the effi-
ciency of decellularized bovine bone matrix for reconstruction
of jaw bone defects during implantation procedure in animal
model.
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Material and methods. For the creation of decellularized
bone matrix fresh samples of bovine femur bones were used.
Femur bones were collected 1 h subsequent to slaughter. The
bone was separated from the soft tissue and cut with osteotome
into small fragments of 10x5x1 cm. Bone fragments were rinsed
with 0.9% saline solution and then frozen at —80°C for 12 h.
After 12 hrs. bone fragments were rinsed again with 0.9% saline
solution and then washed for first 24 hrs. with 0.01% SDS (So-
dium dodecyl sulfate, (SDS; Sigma-Aldrich; EMD Millipore);
for next 24 hrs. - with 0.1% SDS and then for next 24 hrs. with —
2 % SDS solution [9]. Following SDS treatment bone fragments
were washed with 0.9% saline solution and then placed for 24
hrs. in solution containing 25% Acetone and 75% Ethanol. Next
stage was washing bone

fragments with distilled water for 1 hour and their subsequent
placement for 2 hrs. in 3 % hydrogen peroxide solution. After
bone fragments were cut in small fragments of 1x1x1 cm. At the
final stage bone implants were treated in vacuum lyophilic dryer
(QUARCO, Germany) [12]; Decellularized and lyophilized im-
plants were stored in sterile glass containers (Fig.1).

Fig. 1. Decellularized bone graft for implantation

Experiments were done using Lewis LEW/Crl line 60 rats.
The age of rats was 6 month and weight 150-200 gr. Animals
were divided into 2 equal groups (30 animal in each group).
Each surgical procedure was done under general anesthesia (in-
traperitoneal injection of sodium etaminal 0.5 mg/kg).

In control group under general anesthesia animal was placed
on operational table. Extraoral incision was performed parallel
to lower margin of mandible in size of 1.5-2 cm, Buccal surface
of mandible was uncovered. Round cavity, of 2mm in diameter,
not penetrating oral cavity, was created with dental bur in the
bone near the angle of mandible. After remodeling of mandible
bone wound was sutured in a blunt manner [4,10].

In experimental group model of bone defect was created with
same protocol as in control group and filled with decellularized
bone matrix. After the defect was fully restored with matrix,
it was covered with Masseter muscle, wound was closed with
vicrile suture.

Each animal was under clinical surveillance for maximum
240 days and periodically underwent Cone Beam Computed To-
mography and radiographic examinations.

After surgical intervention animals were in standard condi-
tions of vivarium and were sacrificed on the 1%, 3%, 14" 25"
40", 60", 90™, 150", 180" and 240™ day after surgery. Mandibu-
lar bone fragments were resected and tissue sections were made
for further analysis.
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Fig.2 Bone defect is modeled in mandible

All “Principles of laboratory animal care” (NIH publication
No. 86-23 revised 1985) were followed as well as all statements
in regard to the national law on the Protection of Animals [19].

Paraffin-embedded tissue sections (2-3 pm thick) were de-
paraffinized in Xylene and rehydrated in

progressively decreasing concentrations of ethanol. For tis-
sue morphological assay Hematoxylin-Eosin and Masson’s Tri-
chrome staining was utilized. For specific molecular expression
assay a standardized immunohistochemical staining method was
used. As primary antibodies mouse anti-Ki76, (from Abcam,
Cambridge, UK) were used. After incubation with secondary an-
tibodies, specific protein expression was observed by peroxidase
reaction. Quantification of results was performed using ImageJ
software (NIH).

The parametric and non-parametric statistical analyses were
done by Student’s tests.

Results and their discussion. In the first series of experi-
ments, after the modeling, in the soft tissues surrounding the
mandible bone defect, was detected swelling, hyperemia and
infiltration noticeable after 24 hours. On the third day acute
inflammation of the tissue was clearly manifested. Collagen
fibers showed destruction of fibrillary structure and overall ar-
chitectonic changes. The nearby blood vessels were plethoric,
had a layer of erythrocytes and showed signs of reduction of
the capillary network. On the 4" day after modeling a defect,
surrounding tissues showed signs of positive dynamic through
morpho-functional changes. Swelling of stratified epithelium
and intercellular space was reducing. On the 10" day all bone
defects, in every animal of this series, had oval shape. Bone tis-
sue containing necrotic fragments could be observed in defect
cavity. On the 15" day after operation remnants of inflammatory
reaction, that contained diffusively deployed white blood cells,
could still be observed. Starting stage of the renewal process,
that was observed on the edges of preserved healthy tissue, was
expressed through osteogenesis. The rest of the defect by this
time was filled with connective tissue. Microvascular blood ves-
sels surrounding the defected area, provide a good path for peri-
vascular cells to penetrate, which have an ability to differentiate
into osteoblastic cells.

After one month bone septums in the defected area were cov-
ered with clearly manifested basophilic osteoblasts that were
located on remaining bone structures. Between newly emerged
bone septums was a loose connective tissue still remaining, that
was rich with cellular elements and micro blood vessels. Hyper-
emic blood vessels could be seen throughout the whole defected
area. Ongoing changes and processes at this moment of experi-
ments can be characterized as an active regeneration phase.
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Fig.3. Morphological evaluation: 30" after surgery in control group: between newly formed bone trabecules several type
of cells are visualized (a); 30" day after surgery in experimental group: newly formed bone areas with rough febrile structures
(b); 80™ day after surgery in control group: demarcation line between newly formed bone and bone defect walls is visualized (c);
80" day after surgery in experimental group: bone matrix is presented by mature, trabecular bone tissue (d).
Hematoxylin-Eosin, x40, ob. 10.

Fig. 4. Radiographic examination of bone defects after 1 month (a), 3 month (b) and 6month (c)
in control (panel A) and experimental (panel B) groups

60 days after forming a defect the picture has been chang-
ing substantially. Newly formed bone was filling the whole de-
fected area. Space between the bone trabecules was significantly
smaller in comparison to the 30" day of experiments, but the
trabecules were sparsely located in the center than on the periph-
ery. Along the re-formed bone bars were multinuclear osteoblast
located in the cavities, that was a clear indicator of the bone
formation and bone tissue transformation.

To the day 90 defect was almost fully filled with newly formed
bone tissue, that showed all signs of physiological transforma-
tion, but contents of this regenerate had different degrees of
differentiation. Elements of fibrous tissue were found between
the newly formed bone trabecules. The border between newly
formed bone tissue of the defect and the leftover bone was clear-
ly manifested (Fig.3)

X-ray showed that on the 60" day defect of the bone tissue had
uneven contours and on the perimeter was surrounded with peri-
focal inflammation zone — cribriform, but the bone defect was
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smaller in size in comparison to the start of experiment and its
cavity was filled with a tissue having less density than a normal
bone tissue. All abovementioned proves poor mineralization and
immaturity of the regenerate at this point of experiment (Fig.4)

Immunohistochemical evaluation using cell proliferation
marker (kI-67) showed low expression.

Results of the second series of experiments

After placing a decellularized matrix in the defected area,
due to its osteoinductive and osteoconductive capacity, activa-
tion of the bone reparation processes was noticeable. Process
was working through intermembrane type of osteogenesis and
occurred over the whole defected area. Appostional osteogenic
processes could be visualized around the bone matrix. On the
early stages adhesion of perivascular osteogenic cells and os-
teoblasts was noticeable and created an osteoide layer, that once
more proved osteoinductive capacity of bone matrix. This ca-
pacity of osteoinductors come from grows factor and bone mor-
phogenic proteins.
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Researches showed signs of postoperative swelling, hyper-
emia and infiltration in nearby soft tissues of the operation area
like in animals of the first series of experiments.

In differ from the first series soft tissue infiltration went only
for 3-5 days on. Signs of inflammation reduced and totally dis-
appeared to the 7% -9* day after operation.

On the 15" day after implantation on the periphery of the de-
fected area was a clearly manifested basophilia., on the central
zone were seen piles of leukocytes that indicated an ongoing
inflammation process.

On the 20-25" day after implantation ingrowth of osseous
elements could be observed from defected area to matrix. The
trabecules of the bone matrix were transformed in to osteogenic
structures and so called “tissue specific” bone regenerate was
formed. Perforational rift started to close with newly formed
lamellar bone tissue. This proves acceleration of regenerates re-
modeling process.

On the 30" day after implantation destructive processes and
weakened osteoblastic reactions were preserved and went on
with low rate vascular development. In the bone matrix area
multiple osteoblasts were present. On the 60" day bone trab-
ecules that connected defect and bone matrix were present.
Around the matrix on the periphery small blood vessels were
located. Newly formed bone tissue interlaced with bone septums
and osteoclasts was visualized. This indicated transformation of
neoformed tissue.

90™ day after implantation: significant part of bone matrix is
replaced with bone tissue. Bone tissue plates could be visualized
that contained bone marrow. All above mentioned proves recon-
struction of neoformed tissue (Fig.3).

X-ray showed that on 15™-20" day bone tissue defect had
uneven contours and was surrounded by perifocal inflam-
mation zone. After one month nonhomogenic thickening of
bone tissue was noticeable. The defect in the animals of the
second series in differ from the first series was significantly
smaller after one month. On the 60" day after implantation
defect cavity was filled with radiographically less dense tis-
sue than a bone. On the 90" day the structure of the implant
was radiographically indistinguishable from the normal bone
structure (Fig.4).

Cells proliferation marker (kI-67) in the same time period
showed us higher expression in comparison to the first series.

In accordance to previuos publish studies, we can suggest
that reparational regeneration of the lower jaw postoperative
defect in the animals of this series is going from the edges
through the stage of apositonal desmogenous ostegoenesis
[17,18,20]. After 60 days on the edges of the defect is an
immature bone tissue formed, that partially covers the de-
fect and it points out a tempo of the regeneration processes
on the lower jaw. Cells proliferation marker (KI-67) using
immune-hysto-chemical methodology showed us lowered
expression. Reparational regeneration is happening with the
posttraumatic and chronical inflammation [11,]. The scale
and degree of the inflammation determines the simultaneous
process of osteoreparation and secondary osteolysis, which
on their own indicates the speed and quality of regeneration
in the defected area.

In the second group of animals decellularized matrix that was
brought into the defected area caused acceleration of osteogen-
esis, due to its osteoinductive and osteoconductive abilities. As
described in recent studies process undergoes in intramembra-
nous type of osteogenesis and includes the full volume of the
defect [13]. Around the bone matrix segments of apositional os-
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teogenesis can be visualized. On the early stages of the process
on the surface of the matrix adhesion of perivascular osteoge-
neous cells and osteoblasts was noticeable, which formed a layer
of osteoide and it once more proves osteoinductive abilities that
the matrix has. These abilities are cause of growth factors and
bones morphogenic proteins.

Conclusion. From all said above we can conclude that bone
matrix helps a fast regeneration of the artificial defect created on
the lower jaw of the animals in an experimental environment.
Stimulating effect of the decellularized bone matrix depends
on three mechanism: Activation of vascular reaction, which en-
sures migration and differentiation of preostegonic cells into the
traumatic area; ensures local realization of potential of osteo-
progenitor cells.

Fixation of its own growth factors onto the collagen fibers.

So we can suggest that natural mineral bone matrix developed
by us, will meet all the claims mentioned above and will be ef-
fective in clinical practice.
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SUMMARY

NEW METHOD OF BONE AUGMENTATION DU-
RING DENTAL IMPLANTATION IN LAB ANIMALS

Grdzelidze T., Menabde G., Zurmukhtashvili M.

1. Javakhishvili Thilisi State University, Faculty of Medicine,
Georgia

The success of surgical treatment of maxillo-facial bone
defects depends on bone regeneration ability. Bone volume
can be restored by surgical implantation of various biomateri-
als, which have ability either to accomplish mechanically the
function of bone or to produce the induction effect on bone
regeneration process. Latest advancements in tissue engi-
neering are enabling to find new materials with significantly
less disadvantages than the currently used osteoplastic ma-
terials. Therefore, the aim of our experimental study was to
evaluate the efficiency of decellularized bovine bone matrix
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for reconstruction of jaw bone defects during implantation
in animal model. In control group mandibular bone defected
has been modelled, while in experimental group in modelled
defect has been placed implant and decellularized bone graft.
Animals were under surveillance and then sacrificed. Re-
parative processes in tissues has been monitored by mor-
phologic and radiographic evaluation. The results revealed
that the presented bone matrix during dental implantation
enables complete reparational regeneration of bone and
ideal osseointegration of dental implant, ensures local re-
alization of potential of osteoprogenitor cells, accelerates
osteogenesis and decreases the time of healing, due to its
osteoinductive and osteoconductive abilities So we can
suggest that natural mineral bone matrix developed by us,
will meet all the claims mentioned above and will be effec-
tive in clinical practice.

Keywords: maxillo-facial bone defects, dental implants, aug-
mentation, bone matrix.

PE3IOME

HOBBI METOJI AYTMEHTAIIMA KOCTHOM TKAHH
MPU JEHTAJIbHOM UMIIIAHTALIMM ¥V SKCIIEPH-
MEHTAJIBHBIX )KUBOTHBIX

I'pazennnze T.M., Menaoge I.T., 3ypmyxramsuiau M.M.

Tounucckuii eocyoapcmeennviil ynusepcumem um. H. Jocasa-
Xuwigunu, meouyunckuil paxynomem, I py3us

VYenex XUpyprudecKkoro jieueHus Ae(eKToB YeTIOCTHO-JIULIE-
BOI KOCTH 3aBHCHUT OT CITIOCOOHOCTH K pereHeparmu. O0beM Ko-
CTH MOXKET OBITh BOCCTAHOBJICH XUPYPTrUUECKON UMILIaHTALUEH
Ppas3inYHbIX 61/10MaTep1/1an013, KOTOPbIE CHOCO6HI>I MCXaHHUYCCKHU
BBIIIOJIHATH (byHKLII/I}O KOCTH J'II/160 OKa3bIBaTh HH}lyKLIl/IOHHHﬁ
3¢ dekT Ha mpoiecc pereHepanuu Koctu. IlocnemHue mocTh-
JKCHUA B OGJ’IaCTI/I TKaHeBOﬁ WHXCHEPUU T1O3BOJIAOT HAXOAUThH
HOBBIC Mar€puajibl CO 3HAYUTECIIbHO MEHbIIMMH HEAOCTATKaAMU,
YeM HCIOJIb3yeMble B HACTOSILEE BPEMsl OCTEOIIaCTUYECKUE
MaTepHuaIbl.

Lesbio 5KCIIEPUMEHTATIBHOTO HCCIICI0BAHUS SIBUJIACH OLICHKA
3G GEKTUBHOCTH JICUCILTFOISIPU30BAHHOTO OBIYBETO KOCTHOTO
MaTpHKca JJIsl BOCCTAHOBIICHHUS 1€(DEKTOB YEITIOCTHON KOCTH BO
BpEMs UMILIaHTALlMX Ha )KVIBOTHOFI MOJCIIN.

B KOHTPOJIBHOI# IpyIIIie CMOACINPOBAH JIe(eKT B HIKHE-Ue-
JIIOCTHOW KOCTH, @ B HKCIIEPUMEHTAJILHON IpyIIe B CMOAEIU-
pOBaHHBINH Je(eKT ObLT MOMEIICH MMIUIAHT U JICICUTIONISAPU-
3UPOBAaHHBIA KOCTHBIN TpaHCIIaHTaT. JKUBOTHbIE HaXOAWINUCH
11071 HaOJIIOCHNEM, a 3aTeM ObUIN BBIBEICHBI U3 SKCIICPUMEHTA.
PenaparuBHbIE MPOLIECCH! B TKAHIX KOHTPOIMPOBAIHUCH C TOMO-
1160 MOP(HOIOrHICSCKON M PEHTTeHOTpadhUIeCKON OIICHKH.

Pesynbrarhl 1mokazanu, 4TO MPEACTABICHHBIH KOCTHBIM Ma-
TPUKC BO BpeMsl JCHTAIBHOH HMIUIAaHTAMH 00ecrevYnBaeT
IOJIHYIO PEHapaTUBHYIO PETCHEPAlMI0O KOCTH M HACAIbHYIO
OCTEOMHTErPaLMI0 JCHTAIBHOTO HMMIUIAHTaTa, OOecIeunBaeT
JIOKAJIbHYI0 PEaJM3aLlUI0 IOTEHIMANa OCTEONPOreHUTOPHBIX
KJIETOK, YCKOPSI€T OCTEOTeHE3 M YMEHBIIACT BpeMs 3a’KUBIIC-
HHUs 6nar0)1ap$[ OCTeOPIHZ[yKTl/IBHbIM u OCTCOKOH):[yKTI/IBH]:IM
crnocoOHoCcTsIM. CrenyeT MpeanoyoKuTh, YTO pazpaboTaHHas
aBTOpaMu HaTypaanaﬂ MHWHEpaJIbHasA KOCTHas Marpuua OTBE-
YaeT BCEM BBIILCIICPEYUCIICHHBIM TPeOOBaHUSIM U I deKTrBHA
B KJIMHUYECKOH MPaKTHKE.
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DEVELOPMENT OF THE POWDER FORMULAS FOR ACNE TREATMENT

Chubinidze N., Abuladze N., Iavich P.

Akaki Tsereteli State University, Kutaisi, Georgia

Acne is one of the most common skin diseases. According to
the literature data, in the United States, about 50 million people
have Acne Vulgaris, including 85% of adolescent population,
but it is found in other age groups as well. The rate prevalence
of acne in adult women is about 12%. Mortality is not associated
with acne, but there is often observed the incidence of physi-
cal and psychological illnesses, such as permanent scars, low
self-esteem, depression, and anxiety. This rises the necessity for
continuous improvement of pharmaceutical products available
to medicine. There are used the preparations containing both an-
tibiotics and substances of organic and inorganic origin, which
are able to be active against acne [7,9,10,12,16]. The treatment
of acne disease is associated with three pathogenic factors: hy-
perkeratosis follicularis, increased sebum secretion, generation
of the bacterial flora that supports the inflammatory process,
mainly the P. acnes, as well as Propionibacterium acnes, fungi of
the genus Pytirosporum and Staphylococcus epidermitis. In this
context, the complex preparations would be necessary, which
are able to deal with all of the above factors. Such remedies
have already been described [3], but they are soft dosage forms
that are not always easy to use. Cosmetics and cosmeceuticals
of daily use are easy to consume as preventive remedies dur-
ing mild form of the disease at an early stage. These remedies
include powders, which women tend to use every day, and men,
if necessary, but quite often. Powder should fit the skin, not be
crumbled during the air disturbance and be kept on the face for
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a relatively long time, have hygroscopicity, that is, they should ab-
sorb the sweat and fat, and the absence of allergenic components is
required. Formula of powders with activity against acne was created
using the available literature data. [1,2,4, 6,13-15,17-20].

The goal of our research was to develop formula of powders
for the treatment of acne.

Material and methods. The compositions of many powders
include maize starch, which contributes to even and nice pow-
dering. However, in the case of oily and consequently wetter
skin, this could lead to clogging up the pores and reducing an
outflow of sebum.

Reduction in the amount of sebum on the skin could be
achieved with powder containing sorbents. Based on their chem-
ical composition, sorption, medical and rheological characteris-
tics, the use of bentonite clays is most appropriate in this case.
They are able to adsorb heavy metals, toxins and fats, contribute
to the skin protection from sunburn (which is necessary in the
occurrence of acne disease), this is one of the remedies with
a pre-drying effect. Due to the content of numerous chemical
compounds, bentonite has the certain therapeutic effects [1, 2]:
it contains silicon oxide in an amount of up to 50-55%, which is
known for its moisture-absorbing properties and for the absorp-
tion of excess skin sebum. Silicon also acts as an antimicrobial
preparation, and therefore, it has a positive effect on the skin
condition during acne. However, the presence of colloidal prop-
erties of this type of clay, in contact with water, can create a
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viscous, gel-like liquid on the skin, with a dense film effect that
prevents air penetration and reducing an outflow of fat. There-
fore, it was necessary to choose the optimal ratio of clay and
starch. during which the colloidal properties of bentonite and
the possibility of swelling of starch are minimal. As a result of a
series of experiments, it was found that this can be achieved with
a certain ratio of starch and bentonite (Table 1). This fact can be
explained, on the one hand, by the presence of mineral substanc-
es in bentonite, due to which the process the process of swelling
of starch is suppressing. On the other hand, this is explained by
the ability of starch to bind with the active centers of bentonite.
It should be noted that under these conditions the sorption activ-
ity of bentonite is reduced by 15-18%. To prevent dehydration
of the skin and to level the relief, we included in the composition
titanium dioxide, which is also found in bentonite clays.

As is known, sebaceous glands emit sebum, which has bacte-
ricidal properties and prevents the proliferation of microorgan-
isms. P. acnes reduces the amount and bactericidal effect of se-
bum. Incorporation of zinc into powder as a mixture of its oxide
with sulfate to a 3:1 ratio was due to the available data on the
ability of zinc to normalize the functioning of sebaceous glands
and suppress P. acnes. This contributes to reducing the possibil-
ity of the development of inflammatory reactions even during
severe acne with infectious complication [17]. At the same time,
zinc oxide is a filter blocking UV rays. For example, the pat-
ented Sepitonic® M3 component containing zinc, in combina-
tion with copper and magnesium, normalizes the functioning of
sebaceous glands, stimulates cellular turnover, accelerates col-
lagen production, stimulates skin regeneration and increases the
energy potential of cells.

The use of sulfur is associated with its keratolytic and anti-
septic properties [13, 14]. According to the literature data, this is
due to the reaction of direct interaction between sulfur and kera-
tinocytes. Under the influence of sulfur, the cysteine existing in
the stratum corneum, is converted into cystine, with the release
of hydrogen sulfide. As a result of this reaction, an antiseptic ef-
fect is achieved due to hydrogen sulfide and lysis keratinocytes.
When applied topically, sulfur is also able to block the produc-
tion of fat by sebaceous glands, which causes the pre-drying and
antimicrobial effects: the use of sulfur results in reduction of the
number the number of pimples and rashes.

Salicylic acid is used in the occurrence of oily seborrhea and
acne. Salicylic acid is able to increase the skin’s permeability for
other medicines, increasing their absorption [20].

In the preparations for the treatment of acne, there also used
herbal extracts that contribute to the decline in the activity of se-
baceous glands, reduction of microbial colonization and inflam-
matory process, recovery and increment in the mitotic activity
of the skin cells, and have the immunomodulating, anti-inflam-
matory and antiseptic properties. In the developed composition
of powder, there are used dry extracts of chamomile flowers and
calendula, exhibiting the antiseptic and anti-inflammatory prop-
erties, previously used in a number of preparations for the treat-
ment of acne [4,18].

Incorporation of essential oil into powder contributes to the
improvement of antibacterial properties [6,15,19], and is also
simultaneously a fragrance component.

The use of rhamnose contributes to softening and smoothing
the skin, reduces inflammation, and extends the life of cells.

As an emollient, there was used the grape-seed oil, exhibiting
high antioxidant activity [5].

Results and their discussion. The development of formula of
powder was based on the study of technological and rheologi-
cal parameters: the bulk specific gravity and bulk density, which
characterize the “packing” of powder particles; the friability and
natural angle of slope a, characterizing the rheological proper-
ties. Given that all parameters depend on the dispersion and a
specific surface of powder, the shape of the particles and their
size distributions, we used the particles of all ingredients with a
size of 3 to 20 um, which have a good coating ability and do not
clog up the skin pores [8, 11]. The bulk specific gravity depends
on the dispersion and a specific surface of powder, the shape of
the particles and their size distribution. The decrease in the bulk
specific gravity is associated with more thorough and long mix-
ing, because at this time, there is observed a possible difference
in the masses when dosing. Based on the data received (Table
1), an increase in the amount of bentonite in a mixture leads to
an increase in in the bulk specific gravity. Ata 2,4:1 -1,3:11.87:1
ratio the bulk specific gravity is within the acceptable limits. The
value of natural angle of slope is related to both the time of keep-
ing powder on the skin and the ease of application. Its location
within 25-45° is acceptable. With a 4:1 - 1,3:1 ratio of bentonite

Table 1. The effect of a ratio amount of starch: amount of bentonite technological and rheological parameters

The amount of bentonite, % 80,0 60,0 40,0 60,0 40,0 60,0 40,0 40,0 40,0
The amount of starch, % 20,0 25,0 20,0 35,0 25 40,0 30,0 35,0 40,0

A starch-bentonite ratio 4:1 2,4:1 2,0:1 1,7:1 1.6:1 1,5:1 1,3:1 1,14:1 1:1
The bulk specific gravity (g/cm?) 0,78 0,62 0,59 0,54 0,53 0,51 0,50 0,46 0,44
Friability (cm?/sec) 3,6 3,0 2,8 2,5 2.4 23 2,0 1,4 1,2
Natural angle of slope ° 27.0 32,5 33,9 35.1 35,9 41,8 44,0 52,0 55,0

Table 2. The effect of the addition of a mixture of zinc oxide and zinc sulfate on technological and rheological parameters

The amount of starch,% 80,0 60,0 40,0 60,0 40,0 60,0 40,0

The amount of bentonite,% 20,0 25,0 20,0 35,0 25 40,0 30,0

A starch-bentonite ratio 4:1 2,4:1 2,0:1 1,7:1 1.6:1 1,5:1 1,3:1

The amount of a miz‘;g:;(f)‘/()zinc oxide and zinc 16.5 14,5 14,5 145 2.0 145 145
The bulk specific gravity (g/cm?®) 0,78 0,65 0,61 0,57 0,55 0,53 0,50
Friability (cm?/sec) 3,7 32 3,0 2,7 2,5 2,6 2,4

Natural angle of slope ° 25.0 30,5 31,9 33.1 34,9 38,8 40,0
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Table 3. Formulas of cosmetic powders sample, %

The name of component Sumple number ! 2 3 4

1. Maize starch 25,62 29,15 33,7 35,32
2. Bentonite 48,01 48,10 48,04 48,84

A starch-bentonite ratio 1.87 1.65 1.43 1.38

3. A mixture of zinc oxide and zinc sulfate (3: 1 ratio) 14,53 11,66 6,92 5.01
4. Eucalyptus essential oil 0,74 0,73 0,66 0.63

5. Citric acid 1,07 1.01 1.09 1.07

6. Medicinal sulfur 2,82 2.83 2.99 2.72

7. Salicylic acid (g) 3,51 3.46 3.54 3.31

8. Potassium sorbate (g) 0,44 0,44 0.44 0.44

9. Titania 0,44 0,44 0,44 0.44

10. Rhamnose 0,74 0,73 0,75 0.74

11. Dry extract of chamomile flowers 0,94 0,93 0,94 0,94

12. Grape-seed oil 0,54 0,53 0,54 0,54

and starch, and when simulating the effect of sweat by adding a
certain quantity of water (up to 10% quantity of the total mass)
there was no observed obvious swelling of starch and the forma-
tion of a colloidal structure.

Despite the certain changes in the characteristics, the addition
of a mixture of zinc oxide and zinc sulfate has no a significant
effect (Table 2). The data obtained allowed us for developing an
optimal formula of powder by its main components (in a quan-
titative aspect) — (Table 3). The number other components were
taken on the basis of the literature data on their content in the
existing creams and lotions.

Conclusions. The developed powder is easily applied to the
skin, keeping on it for at least 4-5 hours. When applied to the
oily skin, there are not observed swelling of starch and coat-
ing of pores, as well as the formation of a colloidal structure of
bentonite clay.

For the first time, a new formula is proposed for acne treating
powders containing both plant and mineral components, deter-
mining both the structural features of powder and those features
that are involved in certain processes that help to increase the
pharmacological effect.
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SUMMARY

DEVELOPMENT OF THE POWDER FORMULAS FOR
ACNE TREATMENT

Chubinidze N., Abuladze N., Iavich P.
Akaki Tsereteli State University, Kutaisi, Georgia

Given the large enough area of the spread of acne disease,
research is needed on the development of the new versions of
preparations. Cosmetics and cosmeceuticals of daily use are
easy to consume as preventive remedies during mild form of
the disease at an early stage. These remedies include powders,
which women tend to use every day, and men, if necessary, but
quite often. Powder should fit the skin, not be crumbled dur-
ing the air disturbance and be kept on the face for a relatively
long time, have hygroscopicity, that is, they should absorb the
sweat and fat. When developing formula of similar powder, we
used the available literature data on remedies using for the treat-
ment of acne. There have been studied some technological and
rheological properties of powders, such the bulk specific gravity,
bulk density and natural angle of slope. Given that all param-
eters depend on the dispersion and a specific surface of powder,
the shape of the particles and their size distributions, we used
the particles of all ingredients with a size of 3 to 20 um. The
obtained powder samples are easily applied to the skin, keeping
on it for at least 4-5 hours. When applied to the oily skin, there
are not observed swelling of starch and coating of pores, as well
as the formation of a colloidal structure of bentonite clay.

For the first time, a new formula is proposed for acne treating
powders containing both plant and mineral components, deter-
mining both the structural features of powder and those features
that are involved in certain processes that help to increase the
pharmacological effect.

Keywords: acne, cosmetic powder, herbal extract, grape-seed
oil, sulfur, zinc oxide, zinc sulfate.

PE3IOME

PASPABOTKA PELEITYPBI IIYAPbI JIUISI JIEYEHUST
AKHE

Yyoununse H.3., Adynanze H.b., SIuu IL.A.

Tocyoapcmeennviii ynusepcumem Ax. Llepemenu, Kymaucu,
[ pysus

VuurteiBas OONBIION apeaj pacHpOCTPaHEHHs KOKHOH ma-
TOJIOTHH, B YaCTHOCTH aKHE, HEOOXOIMMBI MCCIIEIOBAHUS 10
pa3paboTKke HOBBIX BapHaHTOB IpernaparoB. B kadectBe mpo-
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(DUITAKTHYECKUX CPEACTB M IPH JIETKOH (opme 3abocBaHUs
Ha Ha'-laJ'[bHOﬁ CTaguu y}lOGHbI B IIPUMEHCHUU KOCMETUYECCKUEC
1 KOCMELIEBTUYECKHE CPEACTBA €KEIHEBHOIO HCIOJIb30BAHUS.
K Takum cnenyer OTHECTH IyApbI, KOTOpBIE >KEHIIUHBI YIO-
TPeOJISAIOT MOBCEAHEBHO, @ MY)XXYUHBI - IIPU HEOOXOAMMOCTH,
OJTHaKO NOBOJBbHO yacTto. Ilynpa moymkHa IUIOTHO mpuilerarb K
KOX€, HE OCBINAThCA IMPU ABUKCHUU B03}1yXa H OTHOCHTCIIBHO
JIOJITO YIEPXKUBAThCs Ha JIMLE, 00JaJaTh TUIPOCKOINYHOCTBIO
- BIMTBIBATh MOT M XKUp. [Ipu paszpaboTke peuentypsl Mompod-
HOH ITyZ(pbI UCIIOJIb30BaHbI JUTEPATypHbIC JAHHBIC O CPEICTBAX,
UCIIOJIB3YEMBIX B JICUCHUU aKHE. I/ISyqGHbI HEKOTOPBIC TEXHO-
JIOTMYECKHE U PEOJIOTMYECKHE CBOWCTBA ITy/p - HACBIIHOM Bec,
00beMHas IIOTHOCTb, €CTECTBEHHBIN yrosl OTKOca. Y4HThIBas,
4YTO BCEC MapaMeTphbl 3aBUCAT OT JUCIIEPCHOCTU U yﬂeanoﬁ I1o-
BEPXHOCTHU MOPOIIKA, (POPMBI YACTHIl U PACIIPEACICHUS UX 10
pa3MepaM, HCIIOJIb30BaHA PEKOMEHIALUS O HEOOXOIMMOCTH
IPUMEHEHHS YacTHLl BCEX MHIPEIUEHTOB pa3MepoM ot 3 10 20
MkM. [TosydeHHble 00pasibl IMyAp JIETKO HAHOCSTCS Ha KOXKY,
yaep)KUBasich Ha HeW He MeHee 4-5 yacoB. [lpu HaHeceHun Ha
KUPHYIO KOy He HaOmomaroTcss HaOyXaHUsl Kpaxmajia H I10-
KPBITHE MM I10p, a TaKKe 00pa30BaHUE KOJUIOUIHON CTPYKTYPBI
OCHTOHUTOBOH IIIUHBI.

ABTOpMH BIIEpBbIC INpPEUIOKEHA HOBas PELENTypa IyIpbl
JUIS JICUCHUS aKHE, COAEprKalllasi pacTUTENbHbIE U MHUHEpalb-
HbIE KOMITIOHEHTBI, ONPEACIISIOIINE CTPYKTYpHbIE 0COOCHHOCTH
IyAPbI, KOTOPBIE CIIOCOOCTBYIOT YBEINYCHUIO (hapMaKoIoruye-
ckoro sddekra.

@9boydg

30L3dgHogn®o 3gemol Gg3g3d ool Fgdydeggds o369l
3390bsgmdolomngols

6.698060dg, b.odyenady, 3.00g0h0

53530 Tgdhgmeols Lobgedfogm 960g9@Lodgdo, Jymso-
Lo, baJommggenm

5369L 303039 gdol FobTEodgd0sb  godmIdwobomy,
sg@omgdgmos  Lodgebogdm 33 gggdols  Bo@omgds
bod39@bognm 3M93s@o@Bgdols sbogno bodydgool dglo-
9935390 o. ©ssgogdol 3Mmgoms]Bozolomngol s
Igdgdo gm@Igool ™ML Lafyol LHsosby aodmbsay-
9690@s©  Inbsbg@bgdgmos ymggmomogsm Lobds®o
30L3dgHogn®o s 3mbdgxggdoga®o Ladygsagdgdo. dom
3093903b9d>  39®o0, G®Igelbsi  Joggdo dmobdomgh
Ymggemo@ o, boam 3588353900 Loko®mmgdol @@ml,
0993 5M50Tg0sms. 3PEA0  goMase  bps 9330 g-
dmEgl 3obl,o@ 9bws hodmoge®mml 3590l IdMomdsby
©s bogdomolbse ©obsbls @hgdmwgl 3069 @l
9bos sbolosmgdgl doa@mlgm3gamods - mgmols ©s
3b0dgdols YgbmrgBgs. 5369L Lodgn@bsgrm 3yodols Gg-
(3930 M0L  Ygd9Tdoggdoliol godmygbgdymo ogm bgdm-
hodmmganomo dmbszgdgodo.

YgbVogmogno s  gdyndoggdygemos  3yodols  bo-
399900l Bgdbmammaogdo s Ggmmmyoyg®o mgolgdg-
d0: bago®o dobs, dmEgamdomno bodzgmogg, d9bgddogo
RQ90nl ggmbg. 0dol yomgsmolifobgdom, 0T yggans
35M539HM9d0 M oEgdyeos ©oldgMbogmmdsby ©o
gbgboenols bggomon bgosdomby, bsfoms 9d0l gm®dg-
dbg o domo bmIol gobsfomgdoby, gsdmygbgdgaros
93099bwsi0s 3-sb 20 333 bmdol bofomsggdols sdm-
496900l >0 gd@mdsby.

143



39@0l Jowgdygao 60dydgdo sgoms® o0@Hobgds
356bg s hgdwgds dobby sMmobogangd 4-5 Losmols. 3b-
080356 3ob6bg @o@sbolols o@ dg0bodbgds Lobodgdemols
3ON0MX3gds o 5300 FMMJOol doEogs®gs,sbggg dgb-
A™boB Mo mobol gm@mopygdo LEOYIHYOgdol §om-
dmJdbs. odpz5000, LHSA00l ogdmedgdols dogd  Jgdm-

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

05g5bgdgmos 5369 Lodig@mbognm  3gwmo, GMIgeo
Pg0308L Mm@ 3396009, sbigggg Jobg@sgyd 3md-
3mbgb@gdl. gl 3md3mbgbBgdo goblsbmg®aggh 3yomols
AmO3 bEHOYIHIOYE mogolgdydgdgols, sbiggg dmbs§-
0g0gdgb  Bo®ds3m@mpoy®o 989JBol bHwols bganTgd-
Tymo 30mi3gLgddo.

MODERN ASPECTS OF SUGAR-REDUCING EFFECT OF THICK BEAN EXTRACT BASED
ONATYPE II DIABETES MODEL ON THE BACKGROUND OF OBESITY

Rybak V., Derkach N., Korol V.

The National Pharmaceutical University, Kharkov, Ukraine

Diabetes mellitus (DM) is one of the urgent problems of modern
medicine. Every year, 7 millions of new cases of diabetes are reg-
istered in the world, in 85-90% of cases it is diabetes of the second
type [1,2]. Recent statistics indicate that up to 80% of people with
diabetes of the second type are obese or overweight [3,4].

The exocrine pancreatic function is reduced in 40-80% of pa-
tients with diabetes of the first type and in 15-73% of patients
with diabetes of the second type. The mechanism of reducing the
pancreas’ exocrine secretion during diabetes is associated with
an imbalance of inhibiting and stimulating pancreatic secretion
of hormones, with fibrosis of the gland as a result of diabetic an-
giopathy, as well as with immune disorders, autonomic neuropa-
thy, impaired production of gastrointestinal regulatory media-
tors (motilin, pancreatic polypeptide hormone), inhibitory effect
on the exocrine secretion of the pancreas diabetic acidosis [5].

Consequently, the urgent task of medicine and pharmacy is
the development of new drugs for the treatment of type 2 dia-
betes, that will intensify the reparative processes in the pancreas
and won’t increase body weight. The hypoglycemic drugs, that
potentially increase body weight, include sulfonylurea deriva-
tives, tizolidinedione, insulin. Metformin and dipeptidyl pep-
tidase-4 inhibitors are neutral in their effects on body weight.
The range of synthetic antidiabetic drugs exceeds the number of
phytopreparations (88.9% to 11.1%) [1,3,5].

In the course of pharmacological researches it was determined
that the beans’ thick extract (BTE) at an effective dose of 40 m/
kg affects key pathogenetic parts of type 2 diabetes in the set-
ting of obesity and its nonspecific vascular complications due to
the presence of pronounced antihyperglycemic, hypolipidemic,
antihypertensive, antiatherogenic and antioxidant properties
[6,7], as well as reduces the risk of premature loss pancreatic
cell function and the development of non-alcoholic fatty liver
disease, which creates assumptions of improving the quality and
longevity of patients.

The work objective was a histomorphological study of the ef-
fect of BTE on the state of the pancreas on a model of diabetes
of the second type on the background of obesity in rats. The
researches were conducted on the basis of the Central Research
Laboratory of National Pharmaceutical University under the
guidance of J.B. Laryanovskaya.

Material and methods. Modeling of type 2 DM in the set-
ting of obesity in mature six-month-old male Wistar rats (n=21),
weighing 150-170 g, was accomplished by intraperitoneal injec-
tion of a low dose of streptozotocin (30 mg/kg, on citrate buffer
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pH=4.5) after three months of keeping animals on a combined
diet (high-fat diet and excessive consumption of carbohydrates -
free access of animals to a solution of fructose at a concentration
of 200 g/1) [8.9].

Experimental studies were conducted in accordance to the re-
quirements of the Commission on Bioethics and the “General
Ethical Principles of Experiments on Animals” (Kiev, 2001),
which are consistent with the provisions of the “European Con-
vention on the Protection of Vertebrate Animals, which are used
for experimental and other scientific purposes” (Strasbourg,
1985) [10].

All experimental animals were divided into four groups.
Animals of the 1st group “Intact control” intragastrically re-
ceived an equivalent amount of drinking water, the 2nd group
“Diabetes+placebo” - 3-5% aqueous emulsion Tween-80, 3rd
group - “Diabetes+Metformin” and 4th group - “Diabetes+BTE.”

Starting from the 95th day of the researches, animals with
experimental type 2 DM on the background of obesity were ad-
ministered orally (twice a day) BTE at a dose of 40 mg/kg [11]
and the comparison drug Metformin at a dose of 50 mg/kg.

Metformin (diaformin, tab. 0.5 g) produced by Farmak,
Ukraine in animal equivalent [12] was chosen as the refer-
ence drug.

The morphological structure of the pancreatic islets and exo-
crine pancreatic parenchyma of animals of experimental groups
was studied. For the research, the tail portion of the pancreas,
located in the thickness of the gastrosplenic ligament, was iso-
lated. The obtained tissue material was fixed in a 10% formalin
solution, dehydrated in alcohols of increasing concentration,
poured into celloidin-paraffin. Sections were stained with he-
matoxylin and eosin [13-15]. On pancreatic sections, the bulk
density of pancreatic islets was determined (their total amount
in the preparation was calculated), the amount (%) of the islets
with different B-cell contents were determined and, according to
their amount, they were divided into very small (islets contain-
ing 1-4 B-cells), small (islets, containing 5-20 B-cells), medium
(21-60 B-cells) and large (> 60 B-cells).

The Granum light microscope was used for microscopic
preparations research. Microscopic images were photo-
graphed with a Granum DSM 310 digital video camera. Pho-
tographs were processed on a Pentium 2.4GHz computer us-
ing the ToupView program.

Euthanasia of animals was performed under ether anesthesia
using the method of instant decapitation [10].



GEORGIAN MEDICAL NEWS
No 5 (290) 2019

The obtained observation data was processed with methods of
variation statistics using the standard statistical software package
“Statistica. v6.0”. For obtaining statistical conclusions while com-
paring samples of relative variables, we used a non-parametric ana-
logue of single-factor analysis of variance — Kruskal — Wallis test,
after that the Mann — Whitney U-test was used [16-18].

Results and their discussion. Abdominal obesity is consid-
ered as a factor of the development of impaired glucose toler-
ance and type 2 diabetes. The reproduced experimental model
of type 2 DM is based on the use of a high-carbohydrate and
high-fat diet, which, together with the development of insulin
resistance, leads to a significant increase in animal body weight
and obesity - an increase in the mass of abdominal adipose tis-
sue fractions: epididymal, mesenteric, retroperitoneal and total
abdominal fat.

On the 95th day of the study in the serum of diabetic animals
a significant increase in basal glycemia, glycemia indicators was
observed during the intraperitoneal glucose tolerance test, the
presence of insulin resistance, a decrease in the glycogen-syn-
thesizing function of hepatocytes [6]; evident increase in free
fatty acid concentration, triglyceride levels (which is a sign of
diabetic dyslipidemia and metabolic syndrome), increased to-
tal cholesterol and proatherogenic LDL cholesterol, decreased
serum HDL cholesterol, increased systolic and diastolic blood
pressure [7].

In “Intact Control” group of animals, particles of the pancreas
are moderate in size. Interparticle connective tissue layer is nar-
row. In the particles a clear distribution of tissue can be seen
in the exocrine and endocrine component. The exocrine paren-
chyma of the gland consists of the final secretory sections of
the glands, the acini, with a high distribution density. The cyto-
plasm of acinar cells clearly shows the basophilic peripheral and
central oxyphilic zones, which contain fine zymogen granules.
The ratio of differently colored zones in the cytoplasm of acinar
cells ranged from 1: 2 to 1: 2.5. The nuclei are usually located
in the basal part of the cells. The system of interparticle and
intraparticle excretory ducts is not changed. The epithelium of
most ducts is normal, sometimes in the lumen of the breast there
is a condensed eosinophilic secretion. The condition of the arter-
ies and veins is normal, some of them full-blooded. Depending
on the caliber of the excretory duct, the arteries and veins had
different severity of the periductal and perivasal stroma. The
endocrine component of the gland is represented by pancreatic
islets (Fig. 1).

Fig. 1. Pancreas of the animal from the group “Intact Con-
trol”. The normal density of the location of different in the con-
tent of p-cells of pancreatic cells among acini. Hematoxylin-

eosin staining. x100
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Most of the islets, clearly separated from the surrounding
exocrine parenchyma, had a round or oval shape. At the same
time, there are few islands of “irregular” shape. The bulk of the
cells in the islets were bright polygonal p-cells, which are fairly
densely and evenly distributed in the central part. Between the
cords of cells in a series of islets, common sinusoidal capillaries
are visible. On the periphery of the islands, a-cells are located
in a chain.

The volumetric density of the pancreatic islands is high — their
average number in the micropreparation was 26.0+3.2. The bulk
was represented by medium islets containing 21-60 B-cells and
their part was 51.6%. The small islands contained 5-20 B-cells
and their part was 37.5%, and the large ones contained more
than 60 B-cells and their part was 9.7% (table).

In the group of animals “Diabetes+placebo”, no significant
changes in the bulk density of pancreatic islets were detected —
their number in the preparation was 28.7+3.5. At the same time,
changes in the distribution of islets in the B-cell content were
observed - some of the small islets (5-20 B-cells) increased by
almost 70% compared to the Intact Control group of animals.
Among small islets, the appearance of very small islets contain-
ing only 2-4 B-cells was observed. At the same time, part of the
middle islets (21-60 B-cells) decreased by 29.65% , and large
(>60 B-cells) - by 3.59 times compared with the “Intact Control”
group (Table).

A significant number of islets in the uniformity and density of
the distribution of B-cells was similar to the group “Intact Con-
trol”, but islets with an atypical shape and an uneven distribution
of cells (areas of accumulation and liquefaction, lack of location
with cords) were identified. In some islets of the nucleus, part
of the B-cells are hypertrophied, sometimes pyknotic or lysed
(Fig. 2), vacuolization of B-cells was observed. Separate islets

Fig. 2. Pancreas of the animal from the group “Diabetes +
Placebo”. The uneven distribution of p-cells in the pancreatic
islet, hypertrophy, pyknosis, lysis of individual nuclei. Hematox-
ylin-eosin staining. x200.

Some changes are recorded in the exocrine parenchyma of
the gland. In some places, the functional state of the acinar cells
was visually changed - either the central oxyphilic zone or the
basophilic peripheral zone became more evident. At the same
time, the size of the cell nuclei was also clearly changed, and the
acini themselves were slightly stretched (Fig. 3).

In part of the animals of the “Diabetes + Placebo” group, there
were revealed a round-cell infiltration of the inter-acinar stroma,
foci of sclerosis, vacuolization of acinar cells (Fig. 4).
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Table. Morphometric analysis of the state of the endocrine apparatus of animals
on the model of type 2 DM on the background of obesity

The distribution of pancreatic islets in size, depending
. . on the content of -cells in an island,%
Groups of animals Optical density i
P of pancreatic islets small medium large
(5-20) (21-60) (> 60)
Intact Control 26,0+3,2 37,5 51,6 9,7
(37,5; 38,7) (50,0; 52,4) (6,7;12,5)
. 28,7+3,5 63,5% 36,3* 2,7*
Diabetes + placebo (52.9; 65.6) (34.4; 42,1) (0,0:3.2)
. . 52,6% 47,4% 0,0*
+ :l: 9 9 9
Diabetes + Metformin 28,2+4,0 (50,0: 57,1) (39.3: 50,0) (0,0: 3,6)
. 26,3+1,5 43, 8% ok kR 50,0%* 7, 1%%%
+ B B b b 9
Diabetes + BTE (42.,3; 48,2) (44.4; 53.6) (5,0, 7.7)

note: * - pI1<0.05 - significant differences with the indicators of the “Intact Control” group;
** - p2<0.05 - significant differences with the indicators of the “Diabetes + placebo” group;
**% - p3<0.05 - significant differences with the indicators of the group “Diabetes + Metformin”

e T

Fig. 3. Pancreas of the animal of the group “Diabetes + Placebo”. Areas with different functional activity of acinar cells:
a - an increase in the basophilic peripheral zone of the cytoplasm, nuclear hypertrophy; b - an increase in the central oxyphilic
zone of the cytoplasm, a decrease in the size of the cell nuclei, a stretching of a part of the acini. Hematoxylin-eosin staining. x200

Fig. 4. Pancreas of the animal group “Diabetes + Placebo”: a - round-cell infiltration of the inter-acinar stroma (x200);
b - foci of sclerosis (x100); ¢ - vacuolization of acinar cells (x200). Hematoxylin-eosin staining.
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In the group of animals “Diabetes + BTE”, the optical density
of pancreatic islands did not change - their number in the prepa-
ration in average was 26.3 + 1.5. But, in contrast to the “Dia-
betes + Placebo” group of animals, a part of small islets (4-20
B-cells) significantly decreased by 31%. A marked decrease in
very small (2-4 B-cells) pancreatic islets was observed, and the
level of medium (21-60 B-cells) and large (> 60 B-cells) islets
was not significantly different from the group of animals “Intact
Control” (Table).

The morphological state of the insulin-producing apparatus
of most pancreatic islets of animals, after BTE treatment, was
without significant changes. B-cells are large, with juicy nuclei
and a fairly large amount of cytoplasm. The saturation of the
islets with B-cells, the uniformity of their distribution across the
islet, the preservation of the typical location of the cells with
cords, as well as the shape of the islets, the clarity of restrictions
from the surrounding acinus tissue were at the level of the “In-
tact Control” animal group. A more evident plethora of the islet
capillary network was observed (Fig. 5).

Fig. 5. Pancreas of the animal from the group “Diabetes +
BTE”. Preservation of saturation and normal distribution of
[-cells in the islet, normal morphological state of the cells, full-
ness of blood capillaries. Hematoxylin-eosin staining. X200

At the same time, in the part of pancreatic islets, dystrophic
and degenerative changes in B-cells were observed, similar to
the changes in the “Diabetes + Placebo” animal group (Fig. 6).
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Fig. 6. Pancreas of the animal from the group “Diabetes +
BTE”. Different severity (a,b) and devastation of the pancreatic
islet of p-cells, nuclear hypertrophy, karyolysis, vacuolization of
cells. Hematoxylin-eosin staining. X250

In places, on particles among the acini or at the boundar-
ies with them, as well as near the excretory ducts, are visible
“hybrid cells” - similar to acinar cells, and to -cells, so called
“transitional” cells (Fig. 7). No visible changes in the exocrine
parenchyma of the gland were observed.

Fig. 7. Pancreas of the animal from the group “Diabetes +
BTE”. “Transitional” cells among the acini. Hematoxylin-eosin
staining. X400

In the group of animals “Diabetes+tMetformin”, the bulk
density of pancreatic islets in the preparation remained stable
(28.2+4.0). However, the % of distribution of pancreatic islets
in terms of B-cell content (appropriately by size) did not signifi-
cantly change comparing to the “Diabetes + Placebo” group of
animals (Table, Fig. 8).

Fig. 8. Pancreas of the animal from the group “Diabetes +
Metformin”. The increase in small content of B-cells of pancre-
atic islets. Hematoxylin-eosin staining. X100
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O
Fig. 9. Pancreas of the animal from the group “Diabetes + Metformin”: a - different severity of f-cell degeneration (x250),
b - vacuolization of a part of p-cells (x200). Hematoxylin-eosin staining

The morphological state of the pancreatic islets in the group
of animals “Diabetes + Metformin” has generally improved.
Quite a significant part of the pancreatic islets in all parameters
corresponded to the physiological norm, but a certain part of the
islets still had emptiness and vacuolization of the cytoplasm of
B-cells, degenerated cells (Fig. 9). Changes in the exocrine gland
tissue was not observed.

In conclusion, it should be noted that:

Simulation of type second diabetes in the background of obe-
sity in animals has led to the development of signs of inhibition
of insulin-producing apparatus — varying degrees of dystrophy and
degeneration of B-cells. The result of hyperfunction was the deple-
tion and even death of B-cells, the development of a diabetic health
condition. The redistribution of pancreatic islets in terms of p-cells
(accordingly to the size) contributed to the increase in the propor-
tion of small islets and had a compensatory character.

Treatment of animals by the BTE fully prevents the negative
effect of excessive carbohydrate intake on insulin-producing ap-
paratus, because it improves the morphological state of B-cells,
reduces part of small pancreatic islets, practically restores part of
medium and large islets to the level of the Intact Control group.

Comparison drug metformin has a positive effect on the mor-
phological state of pancreatic B-cells, but this effect is obviously
not enough to improve or restore the normal % of distribution of
islets, which may be due to the reparative effect of the BTE on
the exocrine pancreas, unlike the effect of metformin.
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SUMMARY

MODERN ASPECTS OF SUGAR-REDUCING EFFECT
OF THICK BEAN EXTRACT BASED ON A TYPE II DIA-
BETES MODEL ON THE BACKGROUND OF OBESITY

Rybak V., Derkach N., Korol V.
The National Pharmaceutical University, Kharkov, Ukraine

There have been presented the results of the histomorphologi-
cal research of the effect of the beans’ thick extract (BTE) on
the state of the pancreas on the model of diabetes mellitus type
2 on the background of obesity in the rats in our research. The
simulation of type 2 diabetes on the background of obesity in the
animals has led to the development of signs of insulin’s inhibi-
tion of insulin producing apparatus — some different expressions
of dystrophy and degeneration of the B-cells. The consequence
of the hyperfunction has been exhaustion and even death of
B-cells, the development of the diabetic condition. The redis-
tribution of pancreatic islet f-content of cells has contributed to
the increase of the small islands and had a compensatory nature.
The treatment of the animals by the BTE has fully prevented an
excessive negative impact on revenues of carbohydrates insulin
producing apparatus, because it improves the morphological sta-
tus of B-cells, reduces the part of small pancreatic islets, almost
restores medium and large islets to the level of the «Intact con-
trol» group. The comparison drug — metformin — has a positive
effect on the morphological status of the pancreatic B-cells, but
this effect is obviously not enough for improving or restoring the
normal % of distribution of islets.

Keywords: type 2 diabetes mellitus, obesity, Metformin, the
beans’ thick extract (BTE).

PE3IOME

COBPEMEHHBIE ACIHEKTbBI CAXAPOCHUXAIO-
IEXA TEPAIIMM I'YCTOI'O DKCTPAKTA ®ACOJIA HA
MOJEJU CAXAPHOI'O JIMABETA TUIIA 2 HA ®OHE
OKUPEHUS

Prioak B.A., lepkau H.B., Koposas B.B.

Hayuonanenwiii papmayesmuueckuii ynueepcumem, Xapvros,
Vrpauna

B crarbe mpuBeneHbl pe3ysbTaThl TMCTOMOPQOIOrHYECKO-
r0 WCCJIEAOBaHMs BIUSHUS TyCTOro skctpakra ¢aconu (I'DD)

© GMN

Ha COCTOSHHME MOKETYJOYHON Kee3bl Ha MOJEJU CaxapHOro
nuabera (C/) Tuna 2 Ha GoHEe OKXUpEeHUs y Kpbic. Monenupo-
Banue CJ{ Tuna 2 Ha (OHE OXKUPEHUs Y KMBOTHBIX HMPHUBEIO K
Pa3sBUTHIO IIPU3HAKOB YIHETCHUS HWHCYJIUHIIPOAYLUPYIOLIETO
armapara — pa3HoOd BBIPOKSHHOCTH TUCTPO(UH U JIeTeHepalum
B-xnerok. CrenctBueM runep@yHKUUH SBUIOCH UCTOIICHHUE U
Jake THOENb B-KIICTOK, Pa3BUTHE THAOCTHUCCKOTO COCTOSHHMS.
IlepepacnpeneneHue MaHKPeaTHYECKUX OCTPOBKOB IO COIEP-
JKaHHIO [3-KJIETOK CII0COOCTBOBAJIO YBEIMYCHHIO YaCTH MaJICHb-
KHX OCTPOBKOB M MMEJIO KOMIICHCATOPHBII Xapakrtep. JledeHue
XKHUBOTHBIX [ D@ B nonHoW Mepe MpeaynpekaaeT HeraTMBHOE
BJIMSIHHUC H36bITO‘{HOFO NOCTYIUICHUS YIJICBOAOB Ha HHCY-
JMHIPONYLHUPYIONIMH ammapar: yaydIiaeT MOp(oIorniecKoe
COCTOSIHHE [-KJIETOK, COOTBETCTBEHHO YMEHBIIAET 4acTh Ma-
JICHBKHX MaHKPEATUUYECKHX OCTPOBKOB, MPAKTUYECKH BOCCTa-
HaBJIMBACT /10 YPOBHS IPYIIbl «MHTAKTHBIN KOHTPOJbY» YacTb
CpE€AHUX U GOHBLHPIX OCTPOBKOB.

[penapar cpaBHeHUs] METHOPMUH TMOJOKUTEIBHO BIUSCT HA
MOP(}OIOrMYecKoe COCTOSIHUE MaHKPeaTHUeCKUX -KJIETOK, OfHa-
KO 3TOTI0 BJIMSIHUSA, OYEBUIHO, HEAOCTATOUHO JUIA YITYUILICHUS WIN
BOCCTaHOBJICHHSI HOPMAJILHOTO % pacrpesiesieH st OCTPOBKOB.

@9boydg

@edoml bgemo gJlEesddol DsJodmsdsJggomgdgaro
0g®H5300L Mabsdg®mgg sb3gdBgdo Vsddosbo @osdg@o
®030 2-0L dmEgebyg Lodlybol gmbby

3003530, b.0gM 3obo, g.50GmaEn0

900360 BoMmdsig3d o 9boggdlodgdo, bomgmgo,
930506

bEo@osTo dmygsbognos @mdoml bjgeo gJb@@sddob
(e0lyg) 39kd3gds x0@ggoebg dmdgogdols dolHmame-
RO@MA09M0  33emggol  Igogagdo o@osbo osdg@Ho
B30 2-0Lb Imegebg Lodlydbol ¢mbby godmopggd-
do. DoMosbo wosdgdo oo 2-0b dmpgmomgdsd Lod-
bgdbol  gmbby  3bmggmgddo  aodmofgos 0bliygmob-
JomdmdJdbgano  s30mo@ol  @omdybgol  b0dbgdols
3obgomamgds — B-yx@gegool Lbgswslbgs bodolbols
©obAMmMR0s s IAgbgMoios. 3039MxnYbiiool Tgogal
Vomdmowagbes B-gx®gogool 330mdss 3o, ©0509d 00
g mIs@gmdol aobgomsdgds. 3obgmglols 39bdyagdols
3obsfomgded B-gxmgogdol  d9dEggemdols dobgo-
300 bgano Ygyfym Igodg bmdol 39bdygangdols Foemols
3ob@Osl, @sloi  Logmddgblsgom  bsbosmo  3Jmbee.
3bmggegdols 339@bogmds @lig-om LOgmsw sbpgbl
65bBod [y gdols do@dow Jgm§ggol 0blygeob{emdmaJd-
bger 835058y bggoBoydo  gogangbols  30g39b300L:
>9dxmdglgdl  B-gx@ggdol dmOgmmmaoy®  doym-
3o 9gmdal, glsdsdolo — 330090l 3563090l 306y
bmdol 39bdgegdol Foanls, Lodgommm s oo bmdol
396d9@gdols Foml g0 3Ms]Bogygmew s@o@agbl “ob-
BoJB M0 gmbdOm@ol” xa9nol wmbydwg. Jgos®gdols
3M93505¢0 IgHBMMIobo sEgoomsm dmJdgrgdls 3ob-
30goLol B-gxmgegdol dmdgmemmaoyg® dpamdomgmds-
b9, 35008 gl gogangbs, @mam@ @3 Bobl, sos Lsgds@olo
396d9@gdols bo@do@ o 3GmEgbd o gobsfoamgdols
2599xmdgbgdols ob seeygbolomgol.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

AKTYAJIBHBIE BOITPOCBHI 3AIIUTHI ITPAB JINIIA, B OTHOINEHNHN KOTOPOI'O
HNPEANIOJATAETCSA NIPUMEHEHUME TPUHYUTEJBbBHBIX MEP MEJUIIMHCKOT'O XAPAKTEPA
NI PEIHAETCS BOITPOC Ob X IPUMEHEHHNN

'Abnamcknii C.E., 'Pomaniok B.B., 'Cumonosuy /I.B., 2JIpo3xa B.I., 'Yerumenxko E.C.

I XapoKko6ckull HAYUOHANLHBLI YHUBEPCUMEN 6HYMPEHHUX Oell, KKApeOpa KOHCIMUMYYUOHHO20 U MENCOYHAPOOHO20 NpaAsd
Gaxynomema No2; I Hayuno-ucciedoeamensckuil 0moein HayuHo-uccied08amensCkoil 1abopamopuu npobiem npagosozo
u opeanuzayuonno2o obecnevenus deamenvrocmu Munucmepcmea I'ocyoapcmeennozo
HayyHo-uccredosamenvcko2o uncmumyma MBI Yipaunel, Yxpauna

[IpnoputeTHON 3amadyell yroJOBHOTO INPOM3BOACTBA, 3aje-
KJIapUPOBAHHOM B CT. 2 YTOJIOBHOIO IIPOLIECCYATbHOTO KOJEK-
ca Ykpauns! (nanee - YIIK Ykpaunsl), siBasercs 3amura mnpas,
cBO0OO/] M 3aKOHHBIX MHTepecoB Juna. Ocolyro KaTteropuio co-
CTaBJISIIOT JIMIA, KOTOPbIE COBEPILIMIN OOIIECTBEHHO OIACHOE
JIesTHUe, MPETyCMOTPEHHOE 3aKOHOM YKPauHbI 00 yroJIOBHOI
OTBETCTBEHHOCTU, B COCTOSIHUM HEBMCHACMOCTU WHJIM COBEP-
WK YTOJIOBHOE TMPECTYIJICHHE B COCTOSHUM BMEHSEMOCTH,
HO 3a00JieNIi TICUXUYECKOH OOJIe3HBIO 10 BBIHECEHUS MPHIO-
Bopa. Takue nmuia HaXxoAsATCs 1Moj 0co00# 3a00TOM U 3aIIUTON
€O CTOPOHBI MHPOBOTO COOOIIECTBA, YTO TPeOyeT MOCTOSIHHO-
r0 COBEPIICHCTBOBAHHS HAIMOHAJIBHOTO 3aKOHOMATENLCTBA M
NPUBEACHUS €0 B COOTBETCTBUE C MEXKAYHAPOJHO-IIPABOBBIMU
CTaHJgapTaMu. B stom HarpaBJICHUW B HACTOALICE BPEMS MEXK-
JIyHapOJIHBIM COOOIIECTBOM BBIPAOOTaH KOMILIEKC CTaHIApTOB
0 3alIUTE NpaB U HHTEPECOB JIML, UMCIOMINUX MNCUXUYCCKUE
HemocTaTku. [103ToMy, BBINIONHEHUE U COOJIONCHNE MEXKTyHa-
POAHBIX CTAHAAPTOB 3AlMTHI IIPaB IMCUXUYECKU GOHBHBIX JINI]
HEOOXOIMMO ISl CO3/IaHUsl HALIMOHAJILHBIX MPABOBBIX CHUCTEM,
KOTOPBIE COOTBETCTBYIOT MEX/IYHAPOJHBIM CTaHAapTaM B ce-
pe 3aLuThI IpaB, CBOOO M 3aKOHHBIX HHTEPECOB YesnoBeKa. Tem
Gouiee, 4TO 3a MOCIICAHUE TO/Ibl KOJINYECTBO YTOJOBHBIX MPECTY-
FIJ'[CHI/II;’I, COBCPUICHHBIX JIMAMHU, B OTHOLICHUHN KOTOPBIX MPEI-
nojiaraeTcess NpUMEHEHUE NPUHYIUTEIBbHBIX MEP MEAUIIUHCKOT'O
XapakTepa, 3HaYUTENIbHO YBEJIUYMIOCh. TakK, COIIaCHO CTaTH-
CTHYECKUM JaHHBIM ['eHepanbHOI MpOKyparypbl YKpauHbI, B
2015 r. B cyn 6buTO HampasieHo 946 XonaTaiicTB O IPUMEHEHUH
NPUHYIUTENBHBIX MEP MEIULIMHCKOro xapakrepa; B 2016 r. —
866; 82017 . —1110; 82018 . — 1070 [1].

Llenbio MCCIeOBaHusI SIBISIETCSI OMPE/ICNICHHE aKTyalIbHBIX BO-
MPOCOB, KACAIOIIMXCS 3aIIUTHI IPAB JIULA, B OTHOIICHUH KOTOPOTO
npeanojaracrcs MpUMEHCHUE NPUHYAUTEIIBHBIX MEp MEIULUH-
CKOTO XapakTepa WM PeIIaeTcsi BOPOC 00 MX MPUMEHEHHUH.

Marepuaj u MeToabl. [lisi TOCTIDKEHHUS TTOCTABICHHON LeTH
¥ peLIeHHs 32714, a TaK)Ke HAyYHOro OOOCHOBAHMSI PE3yJIbTaTOB
MCCJIC/IOBAHMUsI VICIIONB30BaH KOMIUIEKC OOIIEHAYYHBIX M CHELH-
aJIbHBIX METOJI0B, IPUMEHSIEMBIX B IOpUIdecKoil Hayke. CpaBHU-
TEJILHO-TIPABOBOI METO/] HCTIONB30BAJICS B [IPOLIECCE aHANM3a yTo-
JIOBHOTO TIPOLIECCYaTIbHOTO 3aKOHO/ATEebCTBA YKPAHMHBL, APYTHX
CTpaH U npakTuky EBporeiickoro cyaa o npaBam yenoseka (aiee
- ECITY). CucteMHO-CTpYKTYpHBII METOI TO3BOJIUII PACKPBITH 110-
PSIIOK OKOHYAHUSI JOCY/IeOHOTO PacCieJOBaH s B YTOJIOBHOM IIPO-
M3BOACTBE 110 MPUMEHEHUIO NIPUHYAUTEIBHBIX MEP MEAULIMHCKOI'O
xapakrepa. @opManbHO-JIOTHYECKUI (JIOrMaTH4eCKHii) METO/I TI0-
JIOXKEH B OCHOBY (DOPMHPOBAHWSI MOHATHHHOTIO arapara B paMKax
npeaMera uccnenoBaHus. CTaTUCTUYECKUI METO] IPUMEHSUICS B
xozie 00001IeHHsT 1 00pabOTKU CTAaTHCTHIECKUX OTYETOB, MaTepH-
aJIOB CJIEJICTBEHHOMN U Cy[€OHOM MPAaKTHUKH.

Pe3yabrarel u uX odcy:xmenue. [Icuxnueckoe paccTpoHCTBO
SABJIACTCA CEPHE3HBIM SaGOﬂeBaHI/ICM, BJIMAIOIIMM Ha MBICJIH, 1YyB-
CTBa, HACTPOCHHE U MOBeeHHE denoBeka. OHO MOXKET BKIIFOYaTh
JIETIPECCHIO, OUITOSIPHOE MITH TTAHMYECKOE PACCTPOMCTBO, HIN30(-
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PEHHIO, TIOCTTPABMATHIECKOE CTPECCOBOE PACCTPOMCTBO, 3aBUCH-
Moe mnoBezieHre. CortacHo crartucTrke BeemupHOi opranusaimu
31paBOOXpaHeHus, 25% HaceleHus, KaKk Pa3BUThIX, TAK U Pa3BU-
BarOIMXCs CTpaH, UMEIOT Hapyl_LleHI/lﬂ ICUXHUYECKOI0 310PpOBbsA
[15, c. 45]. Kpome Toro, CyIecTByIOT HECOOTBETCTBHS MEXKITY TEM,
KaK JIMIA ¢ NCUXUYECKUMHU PACCTPOMCTBAMHU BHIAT caMu cebds, 1
KakK uX BUIAT ﬂpyme. BTO MOXET INPUBECTU K BOSHUKHOBECHHIO
po0IeM B OOIICHUH 1 COMATBHBIX HABbIKAX, HCOOXOMUMBIX IS
MEKJIMYHOCTHOTO KOHTaKTa [16, ¢. 822].

OO11eii YepToi JIUI, CTPAJAIOIINX MICUXHUSCKUM PacCTPO-
CTBOM HJIM MHBAJIMAHOCTHIO, ABJIACTCA TO, UTO OHHU MOFyT CTpa-
JaTb OT MOCTOSIHHOI'O UJIK BPEMEHHOI'O CHUIKECHU A yMCTBeHHbIX
criocoOHocTei. Takum 00pa3oM, OHH Hallle, YeM APYTHe YCIOoXK-
HSIIOT, 0COOCHHO O] BO3JCHCTBUEM JIOTMOIHUTEIBHBIX CTpeC-
COBBIX (haKTOPOB, MPOBEACHHE JONPOCA, 3a/AepKaHus, Cyaeod-
HOro pasbuparesbcTsa. JIuna, cTpajarone YMOINOHATBHBIMU
npobieMaMu (JienpeccHs, MCHX03 WM MOCTTPaBMATHYECKHUI
cTpecc) ¥ npolieMaMu B IOBEICHUHU (AyTHU3M, FHIIEPAKTUBHOE
PaccTpoicTBO ¢ Ne(UIMTOM BHUMAHUS) MOTYT MOTEPSTH CIO-
COOHOCTH TIOJHOTO OCO3HAHMS 3HAYUMOCTH W MOCIJISICTBHUIMA
cynebHoro paszouparenbctBa. HeKoTopble W3 HUX MOTYT HCIIbI-
ThIBATh pr}lHOCTH B IIOHUMAaHUHU U IIPU OTBETAX Ha BOIIPOCHI,
HOCKOJIBKY UMEIOT IPOOIEMBbI ¢ 3allOMHHAHUEM U 00paboTKON
uHopManuu. XOTs JIFOIU ¢ ICHXHYSCKUMU PACCTPONRCTBAMH, C
OJTHOW CTOPOHBI, CIIOCOOHBI JaBaTh MPaBIUBbIC MOKA3aHUS, HO
C JIPYroii, OHW MOTYT IIPH OINPEACIEHHBIX 00CTOSTENILCTBAX, B
YAaCTHOCTH HE 3Hasi WJIM He JKeJasi 3TOro JeJaTh, IPEeJOCTaBUTh
HEHAJISKHYI0, BBOILILYIO B 3a0IyKACHHE MM CaMOOOBHHSIIO-
1tyto nHpopmanuio. [Ipu 1ompoce Takoro jua Beeraa cleayer
MPOSBIIATE 0COO0YI0 OCTOPOXKHOCTH [17, ¢. 69, 72].

3akonooamenvuvie eapanmuu obecneuenus npas, c80600 u
3AKOHHbIX UHMEPecos auyd, 8 OMHOWEHUU KOMOPO20 Npeono-
Jazaemcsi npumerenue NpuHyoOumenbHuIX mep MeOUYUHCKO20
Xapaxmepa unu peuiaemcs 0npoc 00 ux npuUMeHeHuu.

Cornacuo 4. 2 ct. 10 YIIK Vkpaunsl, n1una ¢ yMCTBEHHBIMH
HEJIOCTaTKaMH B XOZI€ YTOJOBHOTO TMPOM3BOJCTBA MOJb3YIOTCS
JOTIOJIHUTEIIBHBIMUA  TapaHTUSAMM. l_[pl/lBe)IeHHOe TIOJIOKCHHUEC
KOppenupyeT ¢ HOpMaMH CT. 93 YrojgoBHOro kojekca YKpau-
HBI, B KOTOPOH HPEILyCMOTPEHO, YTO K JIMILIaM, COBEPILUBILUM
B COCTOSIHHH HEBMCHACMOCTH O6Ll.leCTBeHHO OITIaCHBIC JCAHUA,
B COCTOSIHHH Ol"paHPl‘leHHOﬁ BMCHSACMOCTH l'lpeCTyl'lJ'[eHI/lﬂ HnJIn
COBEPILIUBIINX HpeCTyHHeHHe B COCTOSIHHH BMCHSICMOCTH, HO
3a00NEeBIINM TICUXHYECKOI OO0JE3HBIO 10 BBIHECEHHS MPHIO-
BOpa U BO BPEMA OT6bIBaHI/Iﬂ HaKa3aHuAd, Cy}l MOXET MMPUME-
HUTH HpI/IHy}lI/ITeHbeIe MEPBI MEAUILIMHCKOI'O XapakTepa. 3'1'0
CBA3AHO C TEM, YTO TaKas KaTCropus JIUI HE ABJIACTCA cy61>e1<—
TOM YTOJIOBHOTO NPECTYIICHHUS U HE MOXET CaMOCTOSTEIbHO
p€ain3oBaTb CBOM MpaBa W 3alIUTUTH 3aKOHHBIC UWHTCPECHI. C
9TOH 1enbto 3akoHopateneM B miaBe 39 VIIK VYkpaunsl npen-
yCcMOTpeHa ocobasi mporeccyanbHas (opMa OCYyLIeCTBICHHS
yFOJ'lOBHOFO IMPOU3BOACTBA B OTHOLICHUU 3T0ﬁ KaT€ropuu JIMI.

I/IHCTHTyT NPUMEHCHUSA l'[pl/IHy}ll/ITeIlele MEp MEIULINH-
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CKOTO XapakTepa, Ha Hall B3I, NMPEACTaBIseT coboil coBo-
KYITHOCTh HOPM YTOJIOBHOTO M YTOJIOBHO-IIPOLIECCYAIILHOTO
Ipasa, perﬂaMeHTI/lpy}omero NOPAAOK IMPUMEHEHHUSA K JIHMLaM,
COBECPUIMBIIMM B COCTOSHHU HEBMCHICMOCTH O6L[1€CTB€HHO
OITIaCHBIC JCsAHUSA, B COCTOAHUHU Ol"paHI/I‘[eHHOi/'I BMCHJCMOCTHU
HpeCTyHHeHHﬂ W COBEPIIMBIINX npeCTynneHMe B COCTOSIHUU
BMEHSIEMOCTH, OJHAKO 3a00JIEBIIUMHU IICUXMUYECKOH OOJIE3HBIO
J10 BBIHECCHUS ITPUTOBOPA UJIU BO BPEMS OT6]>IBaHI/l$[ HakKa3aHuAd,
MIPUHYAUTEIBHBIX MEpP MEIMLUHCKOTO XapakTepa, IperycMo-
TPEHHBIX yFOJ'IOBHbIM 3aKOHOJAaTCJIbCTBOM.

Ananus riasbl 39 YIIK YkpauHbl CBHIETEIBCTBYET, YTO J0-
cyneGHOe pacciieJOBaHUE B YTOJIOBHOM IPOU3BOJCTBE MO IMPH-
MEHCHHUIO TPUHYAUTCIBbHBIX MEP MEIAULHUHCKOIO XapakKTepa
HpeIyCcMaTpUBaeT Psifi 0COOCHHOCTEH, K KOTOPBIM OTHOCSTCS:
1) ycraHOBIIEHHE OCHOBAaHWM Ul €ro HpOBEICHUs; 2) mops-
JOK €ro IMpPOBEACHUA OTHOCHUTEIBHO OTPaHUYCHHO BMECHACMBIX
i 3) 006CTOATENBCTBA, HOUICKALME YCTAHOBICHHUIO; 4) 0COo-
6oe mporeccyaibHOE MOJ0KEHHE YYaCTHUKOB, KOTOPhIE B HEM
YUYacTBYIOT; 5) 0COOCHHOCTH NPUMEHEHUS MEp NpecedeHust; 6)
o0s13aTenbHOe yyacTHe 3allUTHHKA; 7) 00s13aTeIbHOe IPOBe/ie-
HHE [ICUXHUATPUYECKON IKCIIEPTU3BI; 8) 0COOCHHOCTH UTOTOBOTO
JIOKYMEHTa, KOTOPbI COCTaBIISET CIIENOBATEllb WM IIPOKYpPOP
[0 3aBEpLICHHIO J0CyneOHOro paccienoBanus. KoHedHo, ne-
TaJbHO MCCIIE0BATh BCE MIPUBEICHHbBIE 0COOCHHOCTH B PaMKax
}laHHOﬁ CTaTbM HE MNPECACTABJIACTCA BO3MOXKHBIM, l'[OCKOJ'ley
OHA OrpaHHYEHa ONPEACICHHBIM 00BEMOM, TIO3TOMY MBI OCTa-
HOBHMCs Ha Ha1/160nee AKTYaJIbHBIX BOIIPOCAaX 3allUThl IIpaB
Jina, B OTHOLICHHWU KOTOPOIo npeamnojara€rcsa NpUMEHCHUE
HpPIHy)lI/ITeJ'lebIX MEP MEAUIIMHCKOI'O XapaKTepa Win peiacTcsa
BOIIPOC 00 UX NPUMEHEHUH.

CoracHo 4. 2 c1. 503 VIIK Vkpaunsl, eciu B xoae A0Cy-
NeOHOrO paccieoBaHus OyIyT YCTaHOBJICHBI OCHOBAHUS JUIs
OCYIIECTBICHHUS] YTOJIOBHOTO MPOW3BOJACTBA MO IMPUMEHEHHIO
MIPUHYAUTEIBHBIX MEP MEAUIMHCKOTO XapaKTepa, ClIe10BaTellb,
MPOKYPOP BBIHOCHT MOCTAHOBJICHHE 00 HM3MCHCHHH TOPSIKA
J0CYZeOHOTO paccieJOBaHus U MPOJIO0JDKACT ero COIIacHO Ipa-
BUJIaM, nipeaycMoTpeHHbiM miaBoit 39 YIIK Ykpaunsl, T.e. 10pu-
JUYCCKUM (haKTOM M3MCHEHHsI TOpsIKa JT0CYAeOHOro paccie-
JIOBAHUS SBJIACTCSA yCTaHOBJ’leHl/Ie OIPEACIICHHBIX OCHOBaHI/Iﬁ,
npeaycMoTpenHbIX B 4. 1 ct. 503 VIIK Vkpaunsl, ycraHoBie-
HHUE KOTOPBIX OCYLIECTBIIACTCA l'lyTCM IMPOBCACHUA IICUXHUATPHU-
4ecKoii akcnepTn3sl. [loaTomy, ciieioBarelis, IpOKypop cHavaa
JIOJIDKHBI O6paTI/ITbC$[ K CJ'[e)ICTBeHHOMy cyzu;e C XOﬂaTaﬁCTBOM
O INPHUBJICYEHHUU SKCHIEPTA IJIA NMPOBEACHUA HCHXHanH‘leCKOﬁ
9KCIIEPTU3BI U, YIKE MOCIIE €€ MPOBEICHUs], B CIIydae yCTaHOBIIC-
HHSI 00CTOSITENIBCTB O COBEPIICHNH OOIIECTBEHHO OIIACHOTO Jie-
SSHUSI B COCTOSAHUHW HEBMCHSICMOCTHU, BBIHOCHUT ITIOCTAHOBJICHUEC
00 M3MEHEHUH NOPsAKa JOCYIeOHOr0 pacciieJoBaHue.

Ha mpakTike MOXET CIOKHTBCS CUTyalHs, KOrjia Mocie Ha-
Jaja J0Ccy/1eOHOro paccieloBaHus y CJIe0BaTels, MPoKypopa
BO3HUKHYT COMHEHHSA OTHOCHUTECJIbHO BMCHACMOCTHU JIHLA. B
TaKUX CJIy4yasiX UM HEoOXOIMMO B KpaTdailllue CPOKH PELIMTh
BOIIPOC OTHOCUTEJIBHO IICUXUYECKOI0 COCTOSAHHA Jidla, I10-
CKOJIBKY 9TO CBSI3aHO C OOECIIEUCHHEM IpaBa Ha €ro 3alluTy,
IPUMEHEHHEM K HEMY COOTBETCTBYIOLICH Mephl IpecedeHus,
a TaKk)Ke MOPSKOM OCYIIECTBICHHS YTrOJIOBHOTO ITPOU3BOACTBA
B LIeJIOM. B cBsi3u ¢ 3TUM, pocyneOHOe paccieoBaHue B yro-
JIOBHOM ITPOM3BOJCTBE 110 MPUMEHEHHUIO l'lpHHyjll/lTe.]'lebIX MEp
MEMIMHCKOTO XapaKkTepa YCIOBHO MOXKHO Pa3/elIUTh Ha TPH
stana. [lepBblii OepeT CBOE Havaao ¢ MOMEHTA BHECCHHUS CBE-
nenuit B ExuHblii peectp 10CyaeOHBIX pacciemoBaHUi 10 TO-
SIBJICHUS Y CJIGIOBATEIsl, IPOKYPOPa COMHEHHUI O BMEHSIEMOCTH
JIULIA - C 3TOTO BpeMeHH obecneunBaeTcs 00s3aTebHOE yUacTue
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samurtHUKA (1. 5 4. 1 ¢1. 52 YIIK Ykpaunsr). Bropoii stan - ¢
MOMEHTa BO3HHKHOBEHHSI COMHEHHH OTHOCHTEIILHO BMEHSEMO-
CTH JMLA 10 YCTAHOBJCHUS OCHOBAaHHMH IUIS OCYLIECTBJICHUS
YTOJIOBHOTO MPOW3BOJCTBA [0 NPUMEHEHHIO TPHHYIUTEIBHBIX
Mep MEIULMHCKOIO Xapakrepa, olpeaeieHHbIX B 4. 1 cT. 503
VIIK Vkpaunsl. Tperuii - ¢ MOMEHTa yCTaHOBJICHUS OCHOBAHUI
¥ 10 3aBEPLICHUS OCYAeOHOT0 pacciel0BaHus - 3aKPbITUE YIO-
JIOBHOT'O NPOU3BOACTBA MM COCTaBJICHUS XOAATalCTBa O MpHU-
MEHECHUH IPUHYIUTEIBHBIX MEP MEIMIIMHCKOTO XapaKTepa.

CrnenyeT OTMETUTh, YTO HENOCPEICTBEHHO C MOMEHTA yCTa-
HOBJICHMSI OCHOBaHMH, onpezneneHHbIX B 4. 1 ¢T. 503 VIIK Ykpa-
WHBI (TPETHil 3Tam), Clie0BaTeb, MPOKYPOP 00s3aH BHIHECTH
MIOCTAHOBIIEHUE 00 M3MEHEHUU MOpsJIKa J0CyAeOHOro paccie-
JIOBaHMS, U MPOJIOKUTH €r0 COIVIACHO IIpaBWIIaM, MperycMo-
TpeHHbIM maBoit 39 VIIK Ykpaunsl.

Crenyer oOpaTuTh BHUMaHHUE, YTO B IPAKTHYECKON JCSITEIb-
HOCTH MOXXET BO3HHKHYTH BOIIPOC, KAKHE MaTePHUaJIbl JJOJKHBI
HOATBEPAUTh COMHEHHMS CIIEA0BATENs, IPOKYpOpa O BMEHACMO-
CTH JIMIAa U HYXKHO JIM Takoe moarBepxaeHue. Vcxons us tpe-
O6oBanuit m. 6 4. 2 c1. 52 YIIK Ykpaunsl, cuuraeM, 4To Takoe
HOATBEPIKJCHUE SIBISICTCS. HEOOXOAUMBIM. OCHOBaHUSMH JUIs
COMHEHHUIl 0 BMEHAEMOCTH JIMLA SBISETCS HAIUYME COOTBET-
CTBYIOILIETO MEAUIMHCKOIO JOKYMEHTa (€Ile He 3aKII0YCHUs
SKCIEepTa) WM MOBEACHHE JIMLA NPH OCYILECTBICHUH YIOJOB-
HOTO MPOM3BOACTBA. MEINIMHCKUMH JIOKyMEHTaMH, KOTOpPbIe
MOT'YyT CBUIETEJICTBOBATH O HAJIMYMU Yy JIMLA PAaCCTPOHCTB
IICUXUUYECKON JISSITEIbHOCTH WJIM NICHXUYECKOro 3a0oieBaHus,
SIBIISIIOTCS: MEIUIIMHCKAs KapTa MM BBIIHCKA M3 MEIUIIUHCKOM
KapThl CTAI[MOHAPHOTO HJIM aMOylaTOpPHOro OOJILHOTO, B TOM
qHCIie 0 MPEeObIBAHKUH O] IUCIIAHCEPHBIM HAOIIOICHUEM Y Bpa-
Ya-IICUXHUaTpa; KOHCYJIBTaTUBHOE 3aKIIIOYCHUE CIICLHUAJINCTa;
KOHTpOJIbHAsI KapTa AUCIAHCEPHOro HAOMIONCHUS 32 OOJIbHBIM,
MMEIOIIET0 PACCTPONUCTBO MCUXHMKH, B TOM YHUCIIC BCIIEACTBHE
YIOTPeOICHHs IICUXOAKTHBHBIX BEILECTB; CTATHCTUYECKAs Kap-
Ta BBIOBIBIICTO U3 ICHXHATPUUCCKOTO (HAPKOJIOTHUECKOTO) JHC-
IIaHCepa; aKT ICUXUATPUYECKOTO OCBUIETEILCTBOBAHUS JIMLIA,
HAXOJMBILETOCS Ha PUHYIUTEILHOM JICUEHHH; aKT aMOyaTop-
HOM WJIM CTalMOHAPHOW CyneOHO-IICUXUAaTPUIECKOH dKcHep-
THU3bI; MEIUIMHCKAsl CIpPaBKa O MPOXOKACHHU 00s3aTeNIbHBIX
IpeBapUTEIbHBIX U HEPUOANYECKUX IICUXUATPUUECKUX OCMO-
TpoB [2, c. 29].

B atom KoHTekcTe ciemyeT oOpaTHTh BHHMaHHE Ha Ipak-
tuxy ECIIY mo Bompocam onpeneieHus yClIoBUM, IPU OTCYT-
CTBUH KOTOPBIX JIMIIO HE MOXET CUUTAThCsl OONIBHBIM. Tak, B
pelieHun 1o aeny «AHaronuit Pynenko mpotuB YkpauHbD OT
17.04.2014 . yka3aHO, 4TO JMLO HE MOXET CUMTATHCS ICUXU-
4eCKU OOJNBHBIM, U JIMIICHO CBOOO/IBI, €CIIN HE COOIIOICHBI TPH
MHMHHMaJIbHBIC YCJIOBHS, @ UIMEHHO: BO-IIEPBBIX, OObEKTHBHAsS
MEIULMHCKAs KCIepTH3a JOIDKHA JIOCTOBEPHO IOKa3aTb, 4TO
JIMLO SIBISIETCS MICUXUYECKH OOJIBHBIM; BO-BTOPBIX, NCHXHYE-
CKOE€ PaCCTPOMCTBO JOKHO OBITh TAKUM, YTO OOYCIIOBIMBACT
IPUHYIUTENIBHOE COAEPKaHKE JIMLA B ICUXUATPUUECKOH O0IIb-
HHUIIE; B-TPETHUX, HEOOXOANMOCTD JIAJIbHEHILIETO COACPIKAHMS B
IICUXUATPUUECKOI OOJIBbHUILIE 3aBUCUT OT YCTOMYMBOCTH TAKOT'O
3aboneBanus [7].

Cornacuo 1. 19 4. 1 cr. 3 YIIK Ykpaunsl, 11110, B OTHOIICHUN
KOTOPOTO INpEIoaracTcs NPUMEHEHNUE IPUHYIUTEIbHBIX MEp
MEJULMHCKOIO XapakTepa WM pellaeTcs BOIpoc 00 HUX IpH-
MEHEHHU OTHECEHO K CTOPOHE 3aIlUTHI U MOJIb3YeTCs IIpaBaMU
0/103PEBAEMOr0, OOBHHSIEMOI0, KOTOPBIE PEAIU3YIOTCSI Yepes
€ro 3aKOHHOTO MpeJICTaBUTENs WK 3alUTHUKA. V13 aHamu3a no-
JoxeHUH 11. 5 4. 2 ¢T. 52 u cT. 507 YIIK Vkpaunsl npenycmarpu-
BAETCS, YTO YYaCTHE 3aLUTHHKA B yTOJIOBHOM IIPOU3BOJCTBE 110
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IPUMEHEHHIO NPUHYAUTEIBHBIX MEP MEAULMHCKOIO XapakTepa
SIBJISICTCSL 00SI3aTCIIbHBIM |, OE3yCJIOBHO, SIBJSICTCS OIHOM W3
rapaHTHH 3aILUTHI [IPaB M 3aKOHHBIX MHTEPECOB NCUXMYECKH
OOJILHOTO 4YeJIOBEeKa, MOATOMY HE MpPUBICUCHHE 3alIUTHUKA
ABJISIETCSL HApyIIEHHEM IIpaBa Ha 3aLIMTY, YTO IOATBEP)KICHO
cyne6noii npaxkrukoil. Hanpumep, B mocranosiennn Komternu
cyaei cyneOHOI manaThl 10 YroJOBHBIM JiefiaM Briciiero crie-
[UAJIM3UPOBAHHOIO Cyla YKpaumHbI [0 PAaCCMOTPEHHUIO I'paxk-
JTAaHCKUX M yrojoBHbIX fei oT 15.03.2016 r. yctaHOBIIEHO, YTO,
KaK cileIyeT U3 MaTepHuajoB YroJIOBHOIO IPOU3BOJCTBA, OOBU-
HsIeMbIH HAXOIWJICS HA CTALIMOHAPHOM JICUCHHUHU, B YACTHOCTH C
nuarHo3oM: «PaccTpolicTBa CUXUKK U ITOBEACHUS BCIECICTBUC
yInoTpeOIeHNs alKorojs U KaHHabuca (KOHOIUIN) C BPEAHBIMU
nocnenctBusiMu. CyununanpHas mnomsiTka». Kpome Toro, 00-
BUHSEMBIII HAaXOQWICS Ha IUCIAHCEPHOM HAapKOJIOTHYECKOM
yueTe ¢ aumarsosom: «PaccTpoiicTBa NCHUXUKH M IOBEICHUS
BCJIC/ICTBHE YIOTPEONEHUs aJIKOTOJIs», a COIVIACHO 3aKJIIoye-
HHIO aMOyJIaTOpHOH Cyl1eOHO-HAPKOIOTHYECKOH YKCIIEPTHU3BI -
BBIABJISIET IIPU3HAKM XPOHUUECKOro ajkoronusma IV crenenu u
HPHU3HAKN HAPKOMAHHUM BCIIEICTBUE YHOTPEOICHHs KaHHa0uca.
TpelyeT jieueHus! U NPUHYAUTEIBHOE JICYSHHE HE IPOTUBOIIO-
ka3zaHo. OHaKo, HECMOTPS Ha HAJIMYHME JOCTATOYHBIX OCHOBA-
HUH I Ha3HAYCHUs CyJeOHOM MCUXUATPUUCCKON IKCIIEPTH3HI
C LEeJIBIO BBISICHEHUS! COCTOSIHUSI TICHXHUYECKOTO 30pPOBbs 00-
BUHSICMOTO ¥ CTEIICHU ero OMAaCHOCTH s ceOsl MM OKpYyKa-
IOIIMX, MECTHBIH CyI PaccMOTpes YroJOBHOE HPOMU3BOJICTBO,
He o0ecredynB HPH ITOM OOBEKTHBHOCTH €ro PacCMOTPEHUs,
¥ 0e3 coONIoAeHNs NPUHIUIA 00ECIICYeHHS 1IpaBa Ha 3alluTy.
ATeIUTALIUOHHBIN Cy/l TakoKke HEe 00paTHi BHUMaHHs HAa OTH Ha-
pylIeHus u 6osee TOro paccMOTpeEll YTOJI0BHOE IIPOU3BOACTBO B
OTCYTCTBME 3aLUTHUKA U OCY)KICHHOIO, KOTOPBIH, K TOMY XKe€,
He ObUI YBEJIOMJIEH O BPEMEHH M MECTE aleUIALUOHHOIO pac-
cMoTpeHus ero xano0s! [14]. Kak BuauM, B TaHHON cuTyauuu
HHM OPraHOM J0CYIEOHOIO pacciiefOoBaHuUs, HU CydaMH IE€PBOH
¥ aleJUBIIMOHHON MHCTAHIMK He OBbLIO NMPHBIICYCHO 3aIUTHU-
Ka, KaK TOro TpedyeT 3aKoH, 1 HEe Ha3Ha4eHa IICUXHUATpHUCCKast
9KCIIEPTHU3a, YTO SBJACTCSA OE3yCIOBHBIM HapyIlIEHHEM IIPaB Ha
3aLIUTY.

C TOYKM 3peHus 3aIUUTHI IpPaB YKAa3aHHOM KaTeropuu JIUI
B)XHOE 3HAYEHHE MMEET y4acTHE 3aKOHHOIO IpeICTaBUTEIIs.
OCHOBHBIM aCIIEKTOM B JJAHHOM BOIIPOCE SIBIISIETCS OIIpeaeie-
HHUE COAEP)KaHMA JEATEIIbHOCTH 3aKOHHOIO IIPEICTaBUTEI,
Bellb JCHCTBYIOLIECE 3aKOHOAATEIbCTBO YETKO HE OIPEIEIIsieT,
KaKyl0 UMEHHO (DYHKILIMIO OH BBINOJHSET, OJJHAKO OTHOCHT €ro
K Y4aCTHMKaM YTOJIOBHOTO CYIONPOHM3BOACTBA CO CTOPOHBI 3a-
muThl (1. 19 4. 1 cr. 3 VIIK Ykpaunsl). Bmecrte ¢ TeM 3aKOHHBIH
IPE/ICTAaBUTENIb UMEET ONPEICICHHbIC OTIMYUS OT 3aIlUTHUKA,
IOCKOJIBKY OH, KaK IIPaBUJIO, XOPOILO 3HAET JIULIO, B OTHOLICHUH
KOTOPOTO INpearoyaracTcs NpUMEHEHUE IPUHYAUTEIbHBIX MEp
MEIMIMHCKOTO XapaKkTepa WM pPeliaeTcs BOIPOC 00 UX MpH-
MEHEHHMU. 3aKOHHBIH MpPEACTaBUTENb MPUBJIEKACTCS C LEJIbIO
3aIUTHl HHTEPECOB JIMLA HE 110 JONTy CIy)KObI, KaK aJBOKaT,
a B CUJIy MOPaJIbHO-3THUYECKHX acnekToB. [Ipu aToMm cienyer o1-
METUTb, YTO, B OTJIMYUE OT 0053aTEIbHOIO Y4acTHs 3aIlUTHHKA,
B miaBe 39 VIIK VYkpauHbl He mpeiycMOTpeHO o0si3aTebHOe
y4acTue 3aKOHHOTO IpeAcTaBUTeNs. B To ke Bpems, COnIacHO
4. 1 cT. 44 YIIK Ykpaussl, 3aKOHHBIN IPEACTaBUTEIIb IIPUBIIEKA-
€TCsl, €CJIU JIMLIO IPU3HAHO B YCTAHOBJICHHOM 3aKOHOM IODPSIKE
HEJICECITOCOOHBIM HIIM OTPAHUYCHHO jaeecrnocoOHbM. OHaKo,
HE BCerja HeBMEHsIEMOE JIMI0 MOXKET ObITh HPH3HAHO Hejee-
CIIOCOOHBIM MJIM OTPAaHUUYCHHO AeecrocoOHbIM. B Takom ciy-
Yae Ha NIPAKTUKE MOTYT BOSHUKHYTh HEJOPA3yMEHHsI MM JaKe
37I0yIOTPEOICHHS IPH IPHUBJICYCHUH 3aKOHHOTO TIPEACTABUTEIS
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B YTOJIOBHOM NPOU3BOACTBE 110 MPUMEHEHUIO TPUHYAUTEIBHBIX
Mep MEAMIMHCKOTO XapakTepa, Be/lb 3aKOHOJaTes b He Tpedyer
00s13aTeIbHOT0 yuacTHs nocienHero. [1osromy, Ha Hail B3I, 110-
noxeHus 4. 1 ct. 507 YIIK YkpauHsl yMECTHO U3JIOKUTH B CIIELLy-
1olelt perakuuu: «B yronoBHOM NPOM3BOACTBE IO IPUMEHEHHIO
MIPUHYIUTEIBHBIX MEP MEIULIMHCKOTO XapakTepa y4acTHe 3alluT-
HHKA 1 3aKOHHOTO IPE/ICTABUTEIIS SIBJISCTCS 00513aTeIIbHBIMY.

Hapsmy C NPEIJIOKEHHBIMU BbIIIC U3MCHCHUAMM TAKXKE CUH-
TaeM LeJecoo0pa3HbIM YCOBEPILICHCTBOBATH ITOJIOKEHUs CT. 44
VIIK Vkpaunsl. Ha Hai B30isi, OJI0KEHUS 9TOW CTaThH AOJDK-
HBI KacarbCsl OOIIEro MOpsAKa PEeryIHpoOBaHHs IHPOLECCyallb-
HOT'O MHCTUTYTA 3aKOHHOTO IpeicTaBUTeNbCTBa. C 3TOH 1eTbio
npeylaraeM H3JIOKHTh €€ B cieayroued penakuuu: «Crarbs
44. 3akoHHOE TPEJCTaBUTEILCTBO. 1. Eciu nuio sBiseTcs He-
COBEPLICHHOJICTHUM WJIM IPU3HAHO B YCTAHOBJIECHHOM 3aKOHOM
HOPsIAKE HEeeCOCOOHBIM HIIH OIPAaHHYCHHO JIeeCHOCOOHBIM,
J'Il/l60 B OTHOLICHHMH HEro IpeaycMarpyuBacTCs ITPUMCEHECHUE
IIPUHYAUTENIBHBIX MEP MEIULIMHCKOIO XapaKTepa, B YrOJOBHOE
MPOU3BOJICTBO IPHBJIEKACTCSI €0 3aKOHHBIN MPEICTABUTEIbY.

CrnenyeT OTMETUTb, YTO OAHOW M3 rapaHTHil 3alllUThl NpaB
U CBOOOJI JINIIA, B OTHOIICHUH KOTOPOT'O MPEAIONAraeTcsi mpy-
MEHCHHUE NPUHYAUTEIIbHBIX MEP MEAUIIMHCKOTO XapaKTepa Uinu
perraercsi BOoIpoc 00 HMX NPUMEHEHUH, SIBISIETCS M30paHue
CHeLHAJIbHBIX Mep IIpecedeHus, onpeaenaeHHsx B cT. 508 YIIK
VYkpaunsl. K HuM oTHOcsaTCs: 1) mepenaya Ha IONEYEHUE OIle-
KyHawm, 6J'II/13KHM POACTBEHHUKAM WJIM YJI€EHaM CEMbU C 065133.—
TEeNIBLHBIM BpaueOHbIM HaOIIONeHNEeM; 2) TIOMEIICHHE B yUPEIK-
JCHHUEC 110 OKa3aHHKO HCHXHanH‘leCKOﬁ IoMou B YCJIOBUSIX,
UCKJIIOYAIOIMX €ro OIacHOe IOoBeleHue. [IpuMeHeHne 3ThX
Mep HPEeCeYeHUs] BOSMOXKHO IIPU HAJIMYHUU CIISIYIOIIUX yCIIO-
BHIi: BO-IIE€PBLIX, IPU NOCTYIJICHUU 3aKJIHOYCHUS TICUXUaTpruie-
CKOM KCIIEPTH3BI, 3 KOTOPOTO YCMAaTPHBACTCS HAJIMYIKE Yy JINIA
paccTpoiicTBa TICUXUYECKOM JESTEIbHOCTH WM TICUXUYECKOM
6OH83HI/I; BO-BTOPLIX, IIPHU BBIHECCHUU CJICAOBATCIIEM, IIPOKY-
pPOpOM IOCTAHOBJIEHHsI 00 M3MEHEHHH IMOpsaKa J0CYAeOHOro
paccienoBaHusl.

[Mepenaua ornexyHam, OJIU3KUM POJCTBEHHUKAM WM WJICHAM
CeMBbH C YCJIOBHEM 00s3aTelIbHOr0 HaOIIONCHUS] BPauoM BO3-
MOXKHA TOJIBKO ¢ UX coriacus. IIpu 3ToM, ciemoBarelnto, mpo-
Kypopy HeoOXomuMo cobpars HHGOPMALIUIO O JIHIE, KOTOPOMY
6yjleT BBEPATHCA HA MOINCYCHUE JIMIO C NPU3HAKAMU IICUXHUYEC-
CKOro 3a00JIeBaHMS: YCTAHOBUTH BO3MOXKHOCTBH IOCTOSIHHOTO
KOHTPOJISI 32 MOBEJICHUEM JIMLIA, COBEPLIMBILETO OOIIECTBEHHO
OIlacHOE JESHHE, C TeM, 4TOOBI NMPEIOTBPATHTh BO3ZMOKHOCTh
COBEpPLICHUS APYroro yrojoBHO Hakazyemoro nesHusa. Obs3a-
TCJIBbHBIM YCJIOBUEM IPUMEHCHUSA JaHHOI'O BUJA MEPLI IpECe-
YeHHs SIBJISETCS BPaueOHbI KOHTPOJIb, KOTOPBIH (haKTHUECKH
COCTOMT B IPEIOCTABICHHU aMOyJIaTOPHOM MCHXHATPUYECKOM
IIOMOIIN, CyTh KOTOpPOH ompeneseHa B cT. 12 3akoHa Ykpau-
Hel «O ncuxuarpuueckord nomourw» [5]. [lannas mepa mpe-
CCUYCHUA SABJISCTCA 60.]'[66 MﬂFKOﬁ, HCXKCJIM ITOMCIICHUEC JIMIIA B
ncuxuarpudeckoe yupexaeHue. C.H. CeHueHko oTMeuaert, 4yTo
B IIOCTAHOBJICHUH CyJa O IPUMEHEHUHU STOI'0 BUga MEPLI Ipece-
YCHUA H606X0211/IMO KOHKPETHU3UPOBATHL OCHOBHBIC MOMECHTLI CO-
OTBETCTBYIOIIETO BpaueOHOTro HAOJIIOACHHUS, CPOKA, KOJIMYECTBA
M 4aCcTOTHI BpaueOHBIX OCMOTPOB [8, ¢. 108].

npl/l INOMEUICHNUHU JIMIIa B IICUXUATPUUCCKOE YUPCIKIACHUC B
YCJIOBHSIX, MCKIIIOYAIOIINX €ro ONAcHOE IOBEJCHHUE, CIENyeT
YUUTBIBATh, YTO JIULO, CTPAJAIOIIee NCUXUUYECKUM PACCTPO-
CTBOM, MOXECT OBITh FOCIIUTAJIM3UPOBAHO B IICUXUATPUUYECKOEC
yupexaeHue 6e3 ero coracus Wi 6e3 CorIacHs ero 3aKOHHOTO
HpECTaBUTENs], TOJBKO B TOM Cliydae ero 00CiIe[0BaHHe HIIH
JICYCHUEC BO3MOXKHBI B YCJIOBUAX CTallMOHaApa, U IIpU yCTAaHOB-
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JICHUM Y TIOCJIEHETr0 TSKKOTO ICUXMYECKOrO pPacCTpOMCTBa,
BCJICICTBHE HYEro OH COBEpINAcT MM IPOSBISIET pealbHble
HAMEpEHUsI COBEPIUUTH NCHCTBUS, COCTABIIAIOIINE HErocpel-
CTBEHHYIO ONACHOCTb ISl HETO CaMOr0 MJIM OKPYIKAIOLIUX, WIN
HECIIOCOOHO CaMOCTOSITEJIBHO YIOBJIETBOPATh CBOU OCHOBHbIE
JKM3HEHHbIE MOTPEOHOCTH Ha ypOBHE, OOECIICUMBAIOIIEM €ro
JKU3HEIEATeNbHOCTD (CT. 14 3akoHa Yikpauns! «O ncuxuarpude-
ckoit momorum»). Ilynkrom 6 4. 1 ct. 184 VIIK Vkpauns! npex-
YCMaTpHUBAETCsl, YTO MPOKYpOp B XOJIaTalicTBE O NMPUMEHEHUU
MEP NPECCUYCHHUA B BUAEC ITOMCIUICHMS JIMLA B ICUXUATPHUUICCKOC
yupexaeHne 00s13aH 000CHOBATh HEBO3MOXKHOCTD MIPUMEHEHHS
Jpyroro, 0ojee MATKOro Buia Mepbl IPeCcEeYeHUsL.

OnHako cieayer o0paTuTh BHUMaHHUE, YTO B CTaThe HE Npe/-
YCMOTpPEH BONPOC 00 YCTAaHOBJICHUU CPOKA, B TEYEHUU KOTOPO-
ro MOXHO HNPUMEHATH MEPY NPECCUYCHHSA B BUAC IOMCUICHUA
Jina B IMCUXUATPUYECCKOE YUPCIKIACHUE B YCIOBHUAX, UCKIIHOYA-
IOIHUX ee OracHoe noseAeHue. Jist ycrpaHeHus 3Toro npobena
npeanaraeM crarbio 508 YIIK YkpauHbl 1ONMOIHUTH YacThio 4
cienytolero copepxkanus: «4. [lomerienue mma B ncuxuaTrpu-
YEeCKOE YUPESIKICHUE B YCIOBHX, HCKIIIOYAIOIINX €ro OlIacCHOE
IMOBCACHUE, IPUMECHACTCA B IIPEACIaX CPOKOB, YCTAHOBJICHHBIX
ct. 197 nHacrosiero Koznekcay.

ELl.le OJHUM 3Ha4YUMbIM AaCIICKTOM SBJISACTCS OIIPCACICHUEC
Kpyra y4acTHUKOB YTOJIOBHOIO CYIOIPOM3BOACTBA, B OTHOILIE-
HHUM KOTOPBIX BO3MOYKHO COCTABJICHUE XOJaTaliicTBa O MpUMEHe-
HUN l'lpI/IHyle/lTe.]'lebIX MEP MEIMIMHCKOIO XapakTepa. y‘-{HTbIBaﬂ
nonoxenus 4. 3 ct. 503 VIIK Ykpaunsl, uMu siBisttorcst: 1) Jinno,
COBEpIIMBILIECE OOLIECTBEHHO ONACHOE AEsHUE, IPEAYCMOTPEH-
HOE 3aKOHOM YKpauHbl 00 yroJIOBHOH OTBETCTBEHHOCTH, B CO-
CTOSIHUM HEBMEHSIEMOCTH; 2) JIMIIO, COBEPILIMBIIEE YrOJIOBHOE
IPECTYIUICHUE B COCTOSHMM BMEHSEMOCTH, HO 3aboieBluee
MICUXUYECKOH 0O0JIE3HBIO 710 BEBIHECEHHUS IPUTOBOPA.

He craBs nepen co0oii oTaenpHOM 3a/1a4u 10 ONPEAEICHHIO CTa-
Tyca TaKoro y4aCTHHMKa YTOJIOBHOTO CYIOIIPOU3BOJICTBA, CIELYyeT
OTMETHUTD, YTO BOIIPOC ONPEACIICHUSA CyI_I_IHOCTl/I «HEBMCHSICMOCTH
HEOIHOKPAaTHO BbICTyl'Ia.]'l NPEAMETOM IIOJIEMUKH CPEAr y'-[eH])IX.
J1s1 0OBSICHEHHST ATOTO MOHSTHS CIISAyeT 00OPaTUTBCS K IOJIONKe-
HUAM 4. 2 cT. 19 VK YkpauHsl, 111e yCTaHOBJICHO, YTO peObIBaHNE
JIMLA B COCTOSHUM HEBMEHSEMOCTH O3HAYAET, YTO OHO HE OCO3HAET
cBou JeicTBus (0e31eiicTBYS) IMOO HE B COCTOSIHMN PYKOBOIHTD
VMU BCJIEJICTBHE XPOHUYECKOTO MICUXUYECKOro 3a00JIeBaHys, Bpe-
MEHHOIO PacCTPONCTBA MCUXUYECKOH JEsTeIbHOCTH, CIIab0yMust
WJIM MHOTO OOJIE3HEHHOTO COCTOSTHUS TICUXHKH.

[Ipun ompeneneHun yyacTHMKA YIOJOBHOIO IPOU3BOJICTBA,
B OTHOIIEHHH KOTOPOTO BO3MOYKHO COCTaBJICHHE TAKOI'O XOJa-
TaiicTBa, HEOOXOIMMO NMPUHUMATh BO BHUMAaHHUE OCOOCHHOCTH
OKOHYaHMS JOCYASOHOTO pacciieOBaHUsI B OTHOLICGHHN OIPaHH-
YEeHHO BMEHsIEMOro Jiula. B nanHOM ciiydae cienyer ydecTs Ho-
sokenust 4. 2 ct. 504 YIIK YkpauHsl, rjie yCTaHOBJICHO, 4TO J0-
cynebHoe pacciefoBaHUEe B OTHOIIECHHHM JIMILI, IOI03PEBAEMBIX
B COBCPIICHHUHU yFOHOBHOFO NPECTYIUICHHUA B COCTOSHUU Or'pa-
HUYCHHONM BMEHSEMOCTH, OCYILECTBISCTCSA CIIEJOBaTelIeM I10
o0wuM npasuiaM, npeaycmorpernsiM YIIK Yikpaunst. B utore
CTaHOBUTCS SICHO, YTO B CIIy4ae OCYIIECTBICHUS J0CYAeOHOrO
pacciieioBaHus B OTHOIICHUH OTPAHUYCHHO BMCHAEMBIX JIML 110
€ro pe3ysbTaTaM COCTaBIIsACTCsl OOBUHUTEIIbHBIHN aKT, a HE Xo/a-
TaﬁCTBO O MPUMEHCHUU l'lpl/lHyllI/lTeﬂbeIX MEP MEAULIMHCKOI'O
Xapakxrepa.

B naHHOM KOHTEKcTe cleqyeT OOpaTUTHCSH K MO3ULIUU
A.A. Topbaca [9], kOTOpBIil yKa3bIBaeT, YTO B OOBUHUTEIEHOM
aKTe JOJDKHO OBITH OTMEYEHO, YTO JIMLIO HA MOMEHT COBepllie-
HUA l'lpaBOHapyLL[eHI/IS[ HE MOIJIO pyKOBO)II/IT]) CBOMMH ):leﬁCTBI/I—
SIMH, d)aKT YEro AO0JDKCH IMOATBEPKAATHCA COOTBETCTBYHOLIMMUA
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JloKazaTenbcTBaMU. be3 ykazaHus 3THX cBelJeHUH nocyneOHoe
paccieoBaHUe MOXKET OBbITh IPU3HAHO HETOJHBIM, YTO SBJIS-
eTCsl CYIIeCTBeHHBIM HapylieHnem TpeboBanuii YIIK n moxer
CTaTh MPUYMHOI NPUHATHS ONPABAATENILHOTO IPUTOBOPA, KOTO-
pblif He OyIeT COOTBETCTBOBAThH MOIMHHBIM OOCTOSITENBECTBAM
YTOJI0OBHOIO IIpaBoHapyuieHus [9, c. 134].

C y4eToM M3JI0KEHHOTO CJIeIyeT OAYEPKHYTh, YTO BO BpeMsl
OKOHYAHUS JI0CY/1eOHOTO paccieoBaHusl OTHOCHTEIBHO Orpa-
HUYEHHO BMEHSIEMOIO JIMLA CJIe[0BaTEelb, IPOKYPOP IOKEH
B OOBHHHUTEIIHOM aKTe yKa3aTh JONOJHUTENIBHBIC 3JIEMEHTBI,
IPHUCYIINE XOATaCTBYy O MPUMEHEHUH MPUHYAUTEIBHBIX Mep
MEIULMHCKOrO Xapakrepa. B wactHocTH, 3TO KacaeTcs pe3yiib-
TaTOB [ICUXHATPUUECKON IKCIIEPTU3BI, B XO1€ KOTOPOH yCTaHOB-
JICHO, YTO JIMLIO B CBSI3H C HAJMYKMEM Y HEro IICUXHUYECKOIo pac-
CTpoiicTBa He ObLIO CIIOCOOHO B MOJHOM Mepe 0CO3HABATH CBOH
JeicTBus1/0e3eiCTBUE 1/ PYKOBOANUTD UMH, T.€. COBEPLINIIO
IPECTYIUICHUE B COCTOSIHUU OTPaHMUYCHHOM BMEHAEMOCTH. YKa-
3aHKe B OOBUHUTEIBHOM aKTe CBEACHHUI 00 OrpaHUYCHHOI BMe-
HJEMOCTH JIMLA SIBISIETCS 00s13aTeNIbHBIM, [TOCKOJIbKY, COIIACHO
4. 2 ct. 20 YK VYkpauHbl, Ipu3HaHKUE JIUIa OTPAaHUYEHHO BMeE-
HSIEMBIM YYUTBIBACTCS CYZOM IIPY Ha3HAUYCHUH HAKa3aHHsI U MO-
XKET CIY)KUTh OCHOBAaHUEM JUISl IPUMEHEHHs TPUHYAUTEIbHBIX
Mep MEAUIMHCKOTO XapakTepa.

Jlns onpenenenus conepikaHus XOAaTaliCcTBa O NPUMEHEHUN
IPUHYIUTENBHBIX MEP MEIUIMHCKOTO XapakTepa HeoOXOIMMO
IPUHUMATh BO BHUMaHHUe nosioxkeHus 4. 2 ctr. 292 VIIK Ykpa-
UHBI, II€ YCTAaHOBJICHO, YTO JAaHHOE PELICHHE JOJKHO COOT-
BercTBOBaTh TpeboBanmsiM cr. 291 YIIK VYkpaunsl, a Takxe
cozepkark: 1) HHGOPMAIIMIO O BHAC MPHHYIAUTCIBHON MEphI
MEJIHULIHCKOTO XapaKkTepa; 2) HO3UILHI0 OTHOCUTEIBHO BO3MOXK-
HOCTH 00€CHeUeHHs y4acTHs JIMIA B XOJIe CyAeOHOr0 IIPOU3BOI-
CTBA 10 COCTOSIHUIO 310POBBSI.

Kak cunTaror HEeKOTOpbIE y4EHbIE, B XOAATalCTBE O MpUMeE-
HEHHH NPUHYIUTEIBHBIX MEP MEHMIIMHCKOTO XapakTepa, Kpome
CBeIeHHH, npexycMoTpeHHbIX 4. 2 cr. 291 VIIK, Heobxoaumo
yKa3bIBaTh: a) 10Ka3aTebCTBA, IOATBEPHKIAIOIIHE COBEPILICHUE
OOIIECTBEHHO ONACHOTO JESHUS WIM YTOJIOBHOIO IpaBOHApy-
IICHUSI KOHKPETHBIM JIMLIOM; 0) HEOOXOIMMOCTh IPUMEHEHHUS K
JIMIY TIPUHYMTENIBHBIX MEP MEAMLMHCKOIO Xapakrepa; B) 000-
CHOBaHME BO3MOXKHOCTH O0ECIICUCHHUS y4acTus JHULA BO BpeMs
CyIeOHOr0 pa3dMpaTesibCTBa 110 COCTOSIHHUIO 3[0POBbSI; T') HH-
¢dopmanuio 0 mpelaraeMoM K HPUMEHEHHIO BHJE HPUHYIH-
TEJIBHOM Mepbl MEAMLMHCKOTO Xapakrepa [3, ¢. 317]. Ognaxo
CJIElyeT BBIPa3UTh ONpPEJCJICHHbIEC IPEJOCTEPEIKEHUS 110 TI0BO-
Iy TIpuBeJeHHON no3uuuu. Tak, cBeieHHs O 10Ka3aTeabCTBaX,
MOJATBEPKJAIOIINX COBEPIICHNE OOLIECTBEHHO OIACHOTO Jiesi-
HHS OO YrOJIOBHOTO MPABOHAPYLICHHs KOHKPETHBIM JIMIOM,
HE JOJDKHBI YKa3bIBaThCsl B XOMATAHCTBE O MPUMEHEHHH MpH-
HYIUTEJIBHBIX MEP MEIUIMHCKOTO XapakTepa, Tak Kak B COOT-
BeTcTBUM ¢ TpeboBanusamMu YIIK YkpauHsbl B 3aK/II04NTEILHOM
IpOLECCyaIbHOM JOKYMEHTE, B TOM UYHCJIE U B XOATalCTBE O
IPUMEHEHHUH TPUHYIUTEIBHBIX MEP MEIMIIMHCKOTO XapakTepa,
HE YKa3bIBAETCS NE€PEUYEHb NO0KA3aTEIbCTB, MMOATBEPKAAIOIINX
COBEPILCHUE JIUIIOM YTOJIOBHOTO MPABOHAPYIICHHUS WK 00IIe-
CTBEHHO OIIaCHOTO JICSHMUS.

CyMMupys BBILLICYKa3aHHOE, CJIEYeT IOAYCPKHYTh, YTO KPO-
M€ CBEICHMH, COIePIKAIIMXCS B OOBUHUTEIILHOM aKTe, B XOZa-
TaifcTBe, Mpex/ie Bcero, He0OXOMMO yKa3bIBaTh HH(POPMALIUIO
0 IpeiIaraéMoM K NPUMEHEHHIO BUJIC NPUHYIUTEIbHONW Mephl
MeIULMHCKOro Xxapakrepa. B coorBerctBun co cr. 94 VIIK
VYKpauHbl, B OTHOILCHUH JIMLA, HMEIOLIET0 pacCTpOCTBO ICU-
XHKH, CYJl MOXXET IPUMEHUTH CIICAYIONINE BU/IbI IPHHYIUTEIb-
HBIX MEP MEIAMIIMHCKOTO Xapakrepa: 1) okaszanue aMmOyaaTopHOM
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l'lCI/IXI/IanI/lLleCKOl\;I IOMOIIN B IMPUHYAUTECIBHOM IOPAAKE;
2) rocuMTaNM3alHs B ICUXUATPUUECKOE YUPEKICHHE C 00bIY-
HBIM Ha6ﬂl0}1€HH€M; 3) rocrnyTajan3alusa B ICUXHUATPUUYCCKOC
YUPEKICHHE C YCHICHHBIM HaOlfoneHneM; 4) ToCIuTaIn3aIHs
B ICUXMATPUIECKOE YUPESIKIASHUE CO CTPOTHM HAOIIOCHUEM.

Heo6xonumo 00paruTh BHUMaHHE Ha HAMMEHOBAHHE ITPOIIEC-
CyaJIbHOTO JIOKyMEHTA, KOTOPBIM 3aBEpIIaeTcs 10CyAeOHOe pac-
CJIC/IOBAaHUE B YTOJIOBHOM MPOU3BOJCTBE 110 IPUMEHEHHIO MPH-
HYIUTEJIbHBIX MEp MEAUILIMHCKOTO Xapakrepa. Ha ceropnsaimnmii
JICHb TAaKOH JIOKYMEHT Ha3bIBaeTCS «XOAAaTaliCTBO», T.€. IPO-
1eccyasbHbId JIOKYMEHT, KOTOPBIM HHHLUHUPYETCS BONIPOC 00
OCYILECTBICHUU POLECCYaIbHbIX ACHCTBUN WM O NPUHSITUH
CJIEZICTBEHHBIM Cyabell pemeHus. Takum o06pa3oM, onpesesneHo,
4TO B ClIy4ae oOpalleHus! B Cy/l ¢ OOBHHUTEIBHBIM aKTOM J0CY-
neGHOe paccieloBaHie 3aBEePLIASTCs IIPUHITHEM PEILCHUs, a B
ciy4ae oOpalleHus B CyJ ¢ XOaTailcTBOM O MPUMEHEHUH IPH-
HYAUTCIBbHBIX MEP MEAULIMHCKOI'O XapaKTepa — UHULIUUPOBAHUE
Hiepes CyZI0M BOINPOCa O MPUMEHEHUH COOTBETCTBYIOLIMX Mep.
OnHaKo MpeArnoIaraeM, 4To He3aBUCUMO OT (JOPMBI OKOHYAHHS
J0CY/IeOHOr0 paccieioBaHusl, OHO JIOJDKHO OBITH 3aBEpIICHO
HPUHATHEM UMEHHO IIpolieccyanbHoro pemenus. CoriacHo 4. 3
ct. 110 YIIK Ykpaunsl, penienue cie1oBaTes, IpoKypopa npu-
HHMMaeTcs B opMe ToCTaHOBICHUs. BmecTe ¢ Tem nocynedHoe
pacciieJoBaHHE B yroJIOBHOM IPOU3BOJACTBE MO NMPUMEHEHHUIO
NPUHYAUTECIIBHBIX MEP MEAUILIMHCKOI'O XapaKTepa 3aBeplIacTCs
oOpaleHHeM B CyJl C COOTBETCTBYIOIIMM XOJaTaliCTBOM, YTO,
10 Hamiemy yOeXJICHHIO, HE COOTBETCTBYET CYIIHOCTH IPO-
1eccyaabHOro 0(OPMIICHUST OKOHUYAHHS JOCYIeOHOro pacciie-
noBanwust. [Tonoxerus ct. 283 VIIK YkpanHbl 0053bIBaIOT TPO-
Kypopa I0cJie YBEAOMJICHUS JIMLA O MOJO3PEHUH IPOU3BECTH
«IEUCTBUEY, a HE IIPUHSATH PEIICHUEY.

Craenyer oOpaTuTh BHHMaHHE, 4TO, coriacHo m. 1 4. 1 cT.
560 Monensroro YIIK rocynapcrs CHI, no okoH4YaHuio yro-
JIOBHOTO TPOM3BOJICTBA CJICI0BATENb BHIHOCUT MOCTAHOBICHUE
O HaIlpaBJICHUHU Jicj1a B CYA JI IPUMEHCHUS IPUHYAUTEIIbHBIX
Mep MeIUIMHCKOro xapakrepa [4]. Ananus nonoxenuit YIIK
otzienbHbIX rocynapets CHIT mpuBOIuT K BBIBOLLY, YTO 1OCYAEO-
HOE pacciieloBaHHe B pacCMaTpUBaeMoil hopme 3aKaHYnBaeTCs
BBIHCCECHHEM MMEHHO MocTaHoBieHus. ComtacHo . 2 4. 1 cT.
444 VIIK Pecny6nuku benapyck - moctaHoBieHHe O Hepena-
4ye yroJIOBHOTO Jieia IPOKYpOpY AJIsl HAIPaBJICHUS B CyJ [OCIe
YCTaHOBJICHUSA OCHOBAHHUH JUISL IPUMEHEHUS TPUHYAUTEIIbHBIX
Mep 0e30MacHOCTH U JICUCHHs K JIMILY, COBEPLIMBIIEMY OOIIe-
CTBEHHO OIIAaCHOE JISSIHUE, NIPELYyCMOTPEHHOE YTOJIOBHBIM 3aKO0-
HOM, [12], 4. 1 ct. 398 VIIK JIutorckoit Pecriyomuku [11], a Taroke
n.2 4. 1 ct. 518 VIIK Pecriy6nuku Ka3axcTan - mocTaHOBIEHHE
0 HalpaBJICHHUH JeNa B CyJ /Ul PELICHHs BOIIPOCca O MPHUMEHe-
HUU OPUHYIUTENBHBIX MEp MEIUIMHCKOro Xapakrepa [13], m. 2
4. 1 c1. 409 VIIK Keipresckoii PecriyOnuku - mocraHoBieHue o
HaIlpaBJIC€HUU B Cy[ A€JIa O IPUMCHCHUHN NPUHYANUTECIIBHBIX MEP
MeauuuHCKoro xapakrepa [10]. AHanu3 yrosoBHOro mporuec-
CyaJIbHOTO 3aKOHOJATeIbCTBAa HEKOTOPBIX 3apyOeKHBIX TOCy-
JapCTB CBUAECTECILCTBYET O TOM, YTO B aHAJIOTUYHOM CUTyauuu
IPH OKOHYAaHHH J0CYAeOHOT0 paccieJ0BaHus YIIOTHOMOUCHHOE
JIMLO TIPUHUMAET pelieHne B (JopMe MOCTaHOBJICHHSI.

C yd4eToM BBILICU3JIOKEHHOTO CYHMTAeM, 4YTO JOCyAeOHOe
pacciieJoBaHHE B YroJIOBHOM IPOM3BOJACTBE MO NMPUMEHEHHUIO
NPUHYAUTECIBHBIX MEP MCEAULMHCKOI'O WM BOCIIMTATCILHOI'O
XapaxkTepa AODKHO OKaHYMBATHCA MNPUHATUEM IIpoLecCyalib-
HOI'o pCuI€HusA, B YaCTHOCTH IMOCTAaHOBJICHHSA W HaAIlPpaBJICHUEM
€ro B Cyn. B cBsi3u ¢ aTHM npeiaraéM yTOUYHUTD ITOJIOKCHUS
ct. 292 VIIK Vkpaunsl. C 3Toi 1elbl0 CledyeT, BO-IEPBbIX,
U3MCHHUTH HA3BaHUEC MNPOLECCCYAJIbHOIO AOKYMEHTA, KOTOPBIM
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

3aBeplIaeTCs H0CyAeOHOe pacciel0BaHUE B YTOJIOBHOM IPOU3-
BOZICTBE 110 MPUMECHEHUIO NPUHYANUTEIIBHBIX MEP MEIULIMHCKOI'O
1160 BOCIUTATEIBHOIO XapakTepa Ha MOCTaHOBJICHHE O pa3pe-
HICHUHW Cy[JOM BOIIpOCa O NPUMEHEHUU INPUHYAUTEIBbHBIX MEP
ME/IMLHCKOTO JIN00 BOCIHMTATEIBLHOTO XapaKTepa; BO-BTOPHIX,
OIIPENIeNIUTh COJCPIKAHUE ITOTO MMOCTAHOBJICHHS HE MyTeM OT-
ceutanus K TpebosanusM ct. 291 YIIK Vkpaunsl, a ¢ 4eTkum
yKa3aHHEeM NepeyHsi CBEACHHH, KOTOPBIC JIOMKHBI COIEPIKAThCS
B TAKOM IIOCT@HOBIICHUH.

bBosee ycnoxHEeHHBIH 10 GopMe U COICPIKAHUIO SIBIISIETCS
3aliyMTa 1npaB HECOBCPIICHHOJIETHUX, B OTHOLICHHUU KOTOPBIX
NpearnojaracTcs INMpUMCHCHUE KaK NPUHYAUTCIIBHBIX MEP ME-
JMILHCKOTO Ta W BOCIHHTATEIBHOIO XapaKTepa WM peraercs
BOIPOC 00 UX MPUMEHEHUH.

CJI0)KHOCTB TAKOT'0 YTOJIOBHOT'O CYJIOIPOU3BOJICTBA COCTOUT B
MOHMMAaHUK €ro OCHOBHOM 3aj1auu, KOTOpasi 3aKJII0YaeTcs B He-
00XOAMMOCTH pPeLICHHs IEPBOOYESPEIHOCTH ACHCTBHIA: CHavaa
«JICUUTDY, @ 3aTEM «BOCIHTHIBATh)» pedeHka nim Haodbopot. Ho-
Boli YIIK Ykpaunst 2012 1., HecCMOTps Ha €ro TapMOHHU3ALIUIO C
eBPOIEHCKIM IIPAaBOM, HE pelaeT 3Ty Ipodiemy.

Jlerckuii 1 nogpocTkoBblit ncuxuarp Jlunaa HImunr B cBo-
em jpokyane Ha temy «llcuxmueckoe 3710poBbe JeTeil: Mot
B3 Ha CILIA u Ha MUp B 11eJIOM» KOCHYJIACh TaKUX BaXKHBIX
BOIIPOCOB, KaK YPOBEHb 3a00JICBaeMOCTH NCHUXMYECKUMHU Pac-
crpoiictBamu. K mpumepy, coriacHo oGHUIHUAIbHBIX TaHHBIX,
20% nereit u 10% B3pocibIX B MUpPE CTPAJaOT ICUXUYECKU-
MH paccrpoiicTBamu. [1o pacrnpocTpaHEeHHOCTH NCHUXMYECKUX
paccTpoMCTB cpeiu JEeTeH M MOAPOCTKOB, HA MOJIOJCKD IPH-
xoautTest 8,9% ciydaeB OT OOIMIEr0 KOJMYECTBA JIHIL MOJIOIOTO
BO3pacra Bo BceM mupe [6, ¢. 5]. B mogpocTkoBoM Bo3pacte u B
INEPBLIC I'0/1bI B3p0CJ’lOﬁ JKU3HU IPOUCXOAUT MHOI'O Pa3JIMYHBIX
COLIMAJIbHBIX M3MEHEHUH (Zenpeccus, «IepexoIHON MoApoCT-
KOBBIIT BO3pacT», U 1Ip.), CICACTBUEM KOTOPBIX, KPOME IIPOYEro,
MOXET OBITh PasBUTUE TNCUXUUYCCKUX 3a60neBaH1/1171, IpuBOAsI-
UM K JICTIPECCHSIM, YIOTPeOIeHHE aIKOroyisi 1 HApKOTHKOB, Ca-
MoyOwuiicTB. K coxanenuto, B YkpalHe OTCyTCTBYeT CTaTUCTHKA
0 KOJIMYECTBY JIeTell ¢ NCUX0()U3NUECKUMH HEI0CTATKaMU.

JleiicTByloIiee yroJoBHOE HPOLECCYalbHOE 3aKOHOAATEJIb-
cTBO Kak Ykpaussl (cT. 484 VIIK), rak u I'py3uu (ct. 316 YIIK),
YUUTBIBasE OOLIEIPUHATBIC MEXIYyHApPOJHO-IIPABOBBIC HOPMBI,
Kacalolliecs: OTIPABJICHHs MPABOCYJAHs B OTHOLICHHH HECO-
BECPIICHHOJIETHUX, UCXOOUT U3 HCO6XO)1PIMOCTI/I MaKCUMaJIbHOM
3aIIUThI IPaB U HHTEPECOB HECOBEPLICHHOIETHHX.

MBbI cunTaeM, 4To B XOie YTOJIOBHOTO IPOM3BOJICTBA B OTHO-
IICHUH HECOBEPIICHHOIECTHUX 0C000e BHUMAHHUE CIICAYET y/e-
JIUTH BBIABJIICHUIO IICUXUYCCKHX paCCTpOﬁCTB " UX BJIMUAHUC HA
MOBE/ICHHE HECOBepIleHHONeTHero. Ha mpakTuke CylecTByIoT
TaKUC HCTraTHBHBIC TCHACHIWH, KAaK IIO3HCC BBIABICHHC IICH-
XO(bI/ISI/I‘leCKPIX HEIOCTATKOB Y HECOBEPIICHHOJIETHUX, HECBOCB-
pEeMeHHOE Ha3HauUeHUE KOMIUICKCHOM IICHXO0JIOTO-TICHXHUaTprye-
CKOM ¥ IICUXOJIOTUYECKOM IKCIIEPTHU3BI U T. 1.

Takum 00pa3oMm, TPaMOTHOE U CBOCBPEMEHHOE Ha3HAYCHUE
OKCIEPTU3BI B YIOJIOBHOM IIPOU3BOACTBE B OTHOILICHHUH HECO-
BECPIICHHOJIETHUX C IICUXUYECKHMMH HENOCTATKaMM, a TaKXKe
MOJIHAs ¥ JOCTOBEpPHAsl OLICHKA 3aKIIIOYCHHs DKCIepTa, SIBIIS-
IOTCs JOIIOJIHUTEIIbHBIMU I'apaHTHUAMUA, KOTOPBIC OGeCl’[e‘lI/lBa}OT
Y4€T BO3PACTHBIX U MHAUBUAYAIBHBIX TICUXOJIOTHYCCKUX OCO-
OeHHOCTEH JJaHHOM KaTeropuum HECOBEPLICHHOJETHUX IpaBo-
HapyLIUTeNneld, 4TO B KOHEYHOM UTOre CHOCOOCTBYET ompese-
JICHWIO OCHOBaHHUI JUIL TPUMEHEHUS NPUHYAUTEIIBHBIX MEp
ME/IMIIHCKOTO XapaKkTepa.

BoiBoabl. C yueToM NpOBEIECHHOTO HCCIESIOBAHUS, MOXKHO
crienarh cleayronpe o0o0marIue BpIBOAbI. Bo-nepBbIX, yro-
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JIOBHOE€ ITPOU3BOACTBO 110 IMPUMEHECHUIO l'lpI/IHy)II/lTCJ'lele MEp
MEIHUIIMHCKOTO XapaKTepa CJIEAyeT paccMaTpuBarh Kak audde-
PEHLMALMIO [IPOoLiecCyabHOM (GOpPMBI, KOTOpast HalpaBiIeHa Ha
YCIIOXKHEHHE TPOLEAYPHI J0CYIAeOHOr0 pacciaeIoBaHHus U Cy-
JeOHOTO MPOU3BOJICTBA C LEIbIO CO3IAHUSI CHCTEMbI JAOTOIHHU-
TEJIbHBIX FapaHTI/Iﬁ IpaB U 3aKOHHBIX UHTEPECOB JIKla, KOTOPOEC
BCJICACTBUEC IICUXHUYCCKHX HCIOCTAaTKOB HC MOXET AOJIKHBIM
00pa3oM peann3oBaTh CBOU INpaBa. Bo-BTOPBIX, HPHHYIUTEIb-
HbIE MEpbl MEAMIMHCKOTO XapakTepa IpeJCTaBISIIOT CO0Oi
KOMIUIEKCHBIH yTOIOBHBI M yTONOBHBIH IpolLiecCyabHbIH
HUHCTHUTYT, U3YUCHHE KOTOPOrO MOXET ObITh d(P(EKTUBHBIM Ha
rpaHulle HECKOIBKUX HayK, @ IMEHHO YTOJIOBHOTO IpaBa, yro-
JIOBHOTO TIpoliecca U CyaeOHOM IKCIIEPTONIOT M.
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SUMMARY

THE RELEVANT ISSUES ON PROTECTING THE
RIGHTS OF A PERSON IN RESPECT OF WHOM THE
USE OF COMPULSORY MEASURES OF A MEDICAL
CHARACTER IS INTENDED OR THEIR APPLICATION
IS CONSIDERED

'Ablamskiy S., 'Romaniuk V., !Simonovych D., Drozd V.,
'Ustymenko O.

!Kharkiv National University of Internal Affairs, Department of
Criminal Procedure and Organization of Pre-Trial Investiga-
tion, Faculty Nel; °II Scientific and Research Department of the
Scientific and Research Laboratory of Issues of Legal and Or-
ganizational Support of the Activities of the Ministry of the State
Research Institute of the Ministry of Internal Affairs of Ukraine

The aim of this manuscript is to identify the current issues re-
lating to protecting the rights of a person in respect of whom the
use of compulsory measures of a medical character is intended
or their application is considered.

The complex of general scientific and special methods of
legal science was used to achieve the goal of the study, solve
the problems and prove the results of the research. The com-
parative legal method was used for analyzing the criminal
procedural legislation of Ukraine, other countries and the
practice of the European Court of Human Rights. The sys-
tematic structural method gave an opportunity to describe an
order of closing a pre-trial investigation in criminal proceed-
ings for the application of compulsory measures of a medical
character. The formal logical (dogmatic) method lies at the
basis of the definitions’ formation in the framework of the
research’s subject. The statistical method was used for sum-
marizing and working on the statistical reports, materials of
investigative and judicial practice.
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Special attention to this issue is due to the fact that there
exists a separate category of people committed a socially
harmful act, stipulated by the Ukrainian law on crimtinal re-
sponsibility, who were found legally insane, or committed a
criminal offense in a state of sanity, but have caught a mental
illness before sentencing.

According to this fact, there are additional guarantees for the
protection of the rights of such persons in the Chapter 39 of the
Criminal Procedural Code of Ukraine, which are fully consistent
with the international legal standards.

Due to the conducted research, it has been proposed the fol-
lowing: firstly, to provide for mandatory participation of the
legal representative of the person in respect of whom the use
of compulsory measures of a medical character is intended
or their application is considered at the legislative level; sec-
ondly, to change the name of the procedural document, which
completes the pre-trial investigation in the criminal proceed-
ings on the application of compulsory medical measures to
the decision allowing the court to resolve the issue of the
application of compulsory measures of a medical character;
thirdly, to determine the content of this resolution by clearly
specifying the list of information that should be contained in
such resolution.

Keywords: mentally ill persons, pre-trial investigation, crim-
inal proceedings on compulsory medical measures application,
defender, legal representative, special preventive measures.

PE3IOME

AKTYAJIBHBIE BOITPOCHI 3ALIUTHI ITPAB JIMLA,
B OTHOHLIEHHUHU KOTOPOI'O IPEAIIOJATAETCSI
HNPUMEHEHUE INPUHYAUTEJBHbBIX MEP MEIU-
HUHCKOI'O XAPAKTEPA UJIHM PEHIAETCSI BOITPOC
Ob UX IPUMEHEHUU

'AGaamcknii C.E., 'Pomanok B.B., 'Cumonosuu /I.B.,
po3n B.I'., 'Yerumenxo E.C.

I Xapvko6ckutl HAYUOHATIbHBIL YHUSEPCUMEM 6HYMPEHHUX Oell,
KKageopa KOHCMUmMyyYuoHHo20 U MeliCOYHApOOH020 npasa pa-
kynomema Ne2; Il Hayuno-ucciedosamensckuti omoen Hay4Ho-
UCCne008amenbeKoll 1abopamopuu npodiem npasogoco u op-
2anu3ayuonno2o obecnevenusi desmenvrocmu Munucmepcmea
Tocyoapcmeentoeo HayuHO-UCCIe006amenbCKo2o UHCMUNyma
MBJ[ Yxpaunwl, Yxpauna

Lenbio nccnenoBanust sIBISIETCS ONpPEICICHUE aKTyaJbHBIX
BOIIPOCOB, KAaCAIOLIMXCs 3aLUThl IPaB JIULA, B OTHOLICHUH KO-
TOpPOTO TpeIoyaracTcs MNPUMEHEHUE NPUHYIAUTEIbHBIX Mep
MEIMIMHCKOTO XapaKTepa WM pPeliaeTcs BOIPOC 00 UX MpH-
MEHEHHHU.

JIist JOCTHOKEHUS TTOCTABICHHOM LIeJIM M pelIeHus 3a/1ay, a
TaKKe Hay4dHOro OOOCHOBaHHS PE3yJbTaTOB HCCIEIOBAHUS
UCIIOJIb30BaH KOMILJICKC OOIIECHAy4YHBIX M CIHELHUAIbHBIX Me-
TOJIOB, NIPUMEHIEMBIX B IOpUAUYecKOil Hayke. CpaBHHUTEIb-
HO-IIPaBOBOH METOJ MCIOJIb30BaJICA B INPOLECCE aHAIU3a
YTOJIOBHOTO MPOLECCYaJbHOTO 3aKOHOAATENbCTBA YKPaUHBbI,
JIpYrux CTpaH M HpakTuKu EBponeiickoro cyna mo mnpasam
yesnoBeka. CHCTEMHO-CTPYKTYPHBIH METOJ AaJl BO3MOXKHOCTh
PacKpBITh MOPSJOK OKOHYAHHUS JOCYAeOHOr0 paccie0BaHus
B YIOJOBHOM IPOM3BOJACTBE IO MPUMEHECHUIO NPUHYIAUTEIb-
HBIX MEp MEIULUHCKOTO XapakTepa. @opMabHO-JIOIMYECKUH
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

(morMaTH4ecKuii) METO/| MOJIOKEH B OCHOBY (OPMHUPOBAHHS
MOHATUHHOIO anmnapara B paMKax IpeIMeTa UCCIIeIOBaHUs.
CTaTUCTUYECKUI METOI MPUMEHSJICS B XO0ie 000OIICHHUS U
00pabOTKN CTAaTUCTUYECKUX OTYETOB, MAaTEpHajoB CIEA-
CTBEHHOM U Cy/1eOHO MPaKTUKH.

Onwupasicb Ha JaHHBIC IPOBEACHHOIO MCCIICAOBAHUS Ipel-
JIO)KEHO: BO-IIEPBBIX, Ha 3aKOHOJATEILHOM YPOBHE YETKO Ipes-
YCMOTpETh 00513aTeNIbHOE y4YacTHe 3aKOHHOTO MPEICTaBUTENS
JMLA, B OTHOLICHHH KOTOPOIO MpEeArojaracrcs NpUMEHEHue
IIPUHYIUTEIBHBIX MEP MEIULIMHCKOTO XapaKTepa WIH pelaer-
Csl BOIIPOC 00 UX MPUMEHEHUH; BO-BTOPBIX, U3MEHHUTH Ha3BaHHE
IIPOLIECCYAILHOTO JOKYMEHTAa, KOTOPBIM 3aBEpLIaeTCsl A0CY-
ne0HOe pacciefoBaHHe B YTOJIOBHOM IPOW3BOACTBE I10 IPH-
MEHEHUIO NMPUHYIUTEIbHBIX MEP MEAULMHCKOIO Xapakrepa Ha
MIOCTAHOBJICHHUE O pa3peIlieHUH CyIOM BOIPOCA O MPUMEHEHUH
MPUHYIUTENBHBIX MEp MEIUIMHCKOTO XapaKTepa; B-TPEThHX,
OIIPEEIIUTh COEPKAHUE STOIO OCTAHOBJICHHS ITyTEM YETKOIO
yKa3aHUs IepedHs CBeJCHUH, KOTOPbIE JOJKHBI COAEPIKAThCs B
TaKOM IIOCTAHOBJICHHH.
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MPOBJEMbI IPUMEHEHUSA CYIEBHOM MOJIEKYJISIPHO-TEHETUYECKOM SKCIEPTHU3bI
B YT'OJIOBHOM ITPOU3BOACTBE YKPANHBI

Crenanwok P.JI., lllepoakoBckuii M.I'., Kukunuyk B.B., Jlanta C.II., I'yceBa B.A.

Xapvrosckuii HayUOHANbLHBLN YHUGEpCUMEN 6HYMPEeHHUX Oel, XapbKkos, Yipauna

B coBpemeHHOM MUpe apceHas HCHONB3YEMBIX B CYHAOIPO-
H3BOJICTBE METOJIOB €CTECTBEHHBIX W TEXHHYECKHX HAayK He-
MPEepHIBHO TOMONHsETCA. Bce Oomblliee pacrnpocTpaHEHHE B
MPAaKTUKE TTPOTHBOJICHCTBUS MPECTYITHOCTH MPHOOPETAIOT TEX-
HOJIOTHU MOJICKYJIAPHO TeHeTHKH. Pa3paboTka HOBOTO BHIA
uccienoanus — JIHK-aHanu3a OHONIOrMYECKUX CIIEAOB Yeo-
BeKa — SBJSIETCS] OTHUM W3 HanOoJIee BECOMBIX HAyUHBIX JOCTH-
JKSHUH MocnenHuX aecaTmieTuii XX Beka B 00J1IacTd KpUMHUHA-
JIUCTUKH U Cy[cOHON MEINUIMHBL.

Mertonp! cynebHOro HccnenoBanus JJHK mocrosHHO coBep-
MICHCTBYIOTCSl M aKTHBHO MPUMEHSIIOTCSI B YTOJIOBHOM CYAOTIPO-
MU3BOZCTBE MHOTHX cTpaH Mupa. bassl nanusix JIHK cuuratorcs
3¢ PEKTUBHBIM HHCTPYMEHTOM, MCIIOIb3YEMbIM B IMPOTHBOJICH-
ctBuH npectynHocTH [19, c¢. 851; 18, c. 275], a AHK-ananu3
OHMOJIOTHYECKOTO MaTephaia IpHU TPOU3BOIACTBE CyIACOHOM
OKCTIEPTU3BI SIBIsiETCS Hanbojee BOCTPEOOBAHHBIM METOIOM
naeHTHGUKamK TUIHOCTH. COIIaCHO OIEHKE aMEPUKAHCKHX
YYEHBIX, OH SIBIISIETCSI HHCTPYMEHTOM 0oJiee BHICOKOW CTENECHU
HAJIGKHOCTU W aKTyaJbHOCTH, YeM JIF000I WHOH MeToq cyned-
Ho 3kcriepT3sl [21, ¢. 41]. Takum 06pa3om, MOJIEKYISIPHO-Te-
HETHYECKHE FCCIIECIOBAHUS UTPAIOT 0COOYIO POJb B JIOKa3bIBa-
HUW T10 YTOJOBHBIM JIeJIaM, MOCKOJIBKY TTO3BOJISIOT C BBICOKOM
TOYHOCTBIO YCTAHOBHUTH IPUHAIUICKHOCTH OMOIOTHIECKOTO
ciieia ONpeaeICHHOMY JTUILY.

OCHOBOH MOJIEKYJIAPHO-TCHETHYCCKOW WHAWBUIYaTH3aUH
SIBIISTFOTCSI 1BA OCHOBOTIOJIATAIOIINX HAYYHO JIOKa3aHHBIX (paKTa:
a) UHIUBHIyaTbHAs TeHEeTHYEeCKas YHHKAJIbHOCTh (Habop Bcex
TCHOB) Ka)XKJOTO OpraHm3Ma; 0) reHeTHYecKas HICHTHYHOCTHh
BCeX KJIETOK W TKaHe# ogHoro opranmsMma [3, c. 1089]. Mumu-
BHIyaJIU3UPYIOLINE MPU3HAKH, olpeaeseMbie Ha yposHe JTHK,
XapaKTEePU3YIOTCS TIOYTH a0COTIOTHON YCTOHYMBOCTBIO, T.€. CO-
XPaAHSIOTCS B OPraHU3Me YeJIOBEKa HEM3MEHHBIMU Ha MPOTSKE-
HUW BCEH )KU3HU U MPOSIBIISIOTCS B €r0 OMOJIOTHYECKUX CIIeaax
- KPOBH, HACTIOCHHUH CIFOHBI, OTJEIUBIIUXCS BOJIOCAX, YaCTHU-
Kax KOXH, KocTeld). [loaToMy HaeHTHPHUKAITMOHHAS 3HAYUMOCTh
TCHETHYECKHUX MMPU3HAKOB YPE3BBIYAITHO BBICOKA.

Hcnonp3oBaHue MOJEKYISIPHO-TCHETHIESCKOW  IKCIEPTHU3HI
MPEJIOMITSICTCSL Yepe3 MPU3MY PEUICHUS CIeMUPUISCKIX 3a1ad,
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XapaKTEepPHBIX JJISI Pa3HOTO BHUJA CYJOIPOHM3BOJCTBA. B 3aBu-
CHMOCTH OT OCOOCHHOCTEH OOBEKTOB MACHTH(UKAIUH MOJIe-
KyJISIPHO-TEHETHUECKHUI aHAIN3 MPETepHeBaeT CYIIECTBEHHYIO
TpaHcopManuio U mpeobpa3yeTcst B CleIHalIbHEIE CyneOHO-
sKcnepTHele MeToauky. CoBpeMeHHas! cyneOHas M CIeACTBEH-
Has TPaKTHKa CBUJETENBCTBYET, YTO Onaroymapsi yKa3aHHBIM
TEXHOJIOTUSIM PACKPBIBAIOTCS THICSYH MPECTYIUICHUH, BKITIOUAst
MPECTYIUICHNS TIPOILIBIX JIET, KOTOPBIE HE YIaJoCh PAcKPHITH
HUKAaKAMHU JIpyTUMH MeTofaMu. Takum oOpasom, THK-anamm3
— BechbMa d(PEKTHBHBII METOT CyIeOHO-IKCIICPTHOTO UCCIIEN0-
BaHUs, mockonbKy JIHK — yHuKanbsHas nHANBHyalIbHAS Xapak-
TEPUCTHKA YEIOBEKAa, er0 OPTraHU3M I'CHETHYECKH ITOCTOSHEH,
monekyns! JJHK otHOCHTENIPHO cTaOMIBHEL, pa3pabOTaHbl TyB-
CTBUTEJBHBIE METOIMKH MCCIICIOBAHUS Pa3HOOOPa3HBIX OHOIIO0-
THYECKUX CIIEIO0B.

Buenpenne MoneKysipHO-TeHETHIECKON SKCIIEPTU3HI B ITPaK-
TUKY JIeATEIbHOCTH IPABOOXPAHUTENFHBIX OPTraHOB YKPAWHEI
Havanock B 90-X rogax mpouuroro Beka [2, ¢. 179], omHako 3¢-
(heKTUBHOCTH €€ MPUMEHEHUS 110 Cell IeHb CePhE3HOMY HayJHO-
My aHaJI3y He MO/{Bepraiach.

C 1enbio BOCTIONHEHUS JAHHOTO Mpobena u pa3paboTKH pe-
KOMEHJIaMi 10 JajbHEHIIeMy COBEPIIEHCTBOBAHUIO STOTO
HaIPaBJICHUS MPEJICTABISIETCS [e7IecO00pa3HBIM OICHUTEH CO-
BPEMEHHBIH YPOBEHb NMPUMEHEHUs TEXHOJIOTHH MOJICKYISIPHON
TEHETHUKH B CyAeOHO-IKCIIEPTHOH IMPAKTUKE M HCIOJIB30BAHU
pesynbraro ananm3a JJHK st perenus 3aga4 yroioBHOTO Cy-
JIOIPOM3BOJICTBA B YKpanHe.

Marepuaa u metoabl. [lJis JOCTHXKEHUS MOCTaBIEHHON
[eTM TPOBEJICH IOPUIMYECKNIl aHaIU3 HOPMATHBHO-TIPABOBBIX
AKTOB, PETYIHPYIONIUX YTOJIOBHO-IIPOIECCYABHYIO U CY/Ie0HO-
SKCHEPTHYIO JEATEILHOCT B YKpawWHe, C TO3HUINH BBISBICHHS
MPaBOBBIX IPOOJIIEM HCIIONB30BAHUS MOJEKYISIPHO-TeHEeTHUe-
CKOM 3KCIIEPTH3EI B YTOJIOBHOM Cymonpon3BozacTse. OIeHka 10-
Ka3aTeJIbCTBEHHOTO 3HAUCHUSI BHIBOJOB MOJIEKYIISIPHO-TEHETH-
YECKHX IKCIIEPTU3 B YTOJIOBHOM CYJOIPOU3BOJICTBE TIPOBEICHA
IIyTeM U3y4eHHs 568 IpUroBOpOB, BEIHECEHHBIX CyJaMu YKpa-
uHbl B 2014-2018 romax mo yrojoBHBIM JelaM 00 YMBIIIICH-
HBIX yOuiictBax (250), paz6osx (250), aBTOTpaHCIIOPTHBIX TPO-
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ucmecTBuAX (68), mpu pacciegoBaHUU KOTOPBHIX HAa3HAYAIUCHh
yKa3aHHbIe 3KcnepTusbl. [IpoBeneHo 0000LIIeHHE MTPUTOBOPOB
C TOUKH 3PEHUS PEIIEHUs SKCIIEPTaMH 3a[add IO yCTAHOBIIE-
HUIO WHJMBUIYalbHOTO TEHETHYECKOTO MPOQUIs YeloBeKa B
MIPE/ICTABICHHBIX O0BEKTaX, 0KA3aTeIbCTBEHHOTO 3HAYCHHS
MOTyYEHHBIX PE3YIBTATOB, IEHHOCTU BBIBOJIOB AKCIEPTOB IS
YCTAQHOBJIEHUS CYJJOM BUHOBHOCTH MM HEBUHOBHOCTH IOACY-
JquMoro. Il BBISIBICHHS OPTaHU3AIMOHHBIX M METOANYECKHX
po0IeM 3KCIEPTHOTO MCCIEA0BAHUS CICI0B OMOIOTHYECKOTO
MIPOMCXOXKICHHS MTPOaHAIM3UPOBAHbI 3aKmoueHust 123 more-
KyJSIPHO-TEHETHYECKHUX JKCIEePTU3, MpoBeAeHHBIX B 2018 romy
B naboparopun OMOIOTHYECKUX HCCIIETOBaHUN XapbKOBCKOTO
HayJHO-HCCIIEOBATENBCKOTO 3KCIIEPTHO-KPUMHUHAIMCTHIECKO-
ro 1eHTpa MUHHCTEpPCTBA BHYTPEHHUX A€ YKPAWHBI, a TAKKE
METOANYECKHE PEKOMEHJAINH 0 MPOBEICHNIO JAHHOTO BHIA
sKkcrepTu3bl. OO0OIIEHB! JaHHBIE O IPUTOAHOCTU WM HETPH-
TOHOCTH /NI YCTaHOBIIEHHUS HHANBHYaTbHOTO T€HETHIECKOTO
pouIIs TPEIOCTABICHHBIX HAa KCIIEPTH3Y PA3IMIHOTO BHIA
00BEKTOB, IPABUIILHOCTH 1 TIOTHOTHI TIOCTABICHHBIX BOIPOCOB
U CAETaHHBIX HKCHEPTOM BBIBOOB, a TAKXKE MPHUINH, KOTOPHIE
MIPETATCTBOBAN BBIMOIHEHHIO SKCIIEPTHOTO 3aJaHHA.

PesyabTarel M uX obcy:xaenue. [lomyuenne 1ocToBepHOTO
BBIBOZIA 00 MAEHTU(HUKAINH KOHKPETHOTO JIHIA MK YCTAHOB-
nernn Ouonorndeckoro pozactsa mo JHK 3aBucuT oT MHOTHX
¢axtopoB. OTeyecTBeHHAsI U 3apyOeKHAs MPAKTHKa MPOBEJIe-
HUS MOJIEKYJISIPHO-TEHETHIECKUX SKCIIEPTH3 BBIABUIIA PSI TIPO-
67eM MPaBOBOTO, OPraHU3AIMOHHOTO, METOAUYECKOTO U TIPO-
L[ECCYallbHOTO XapaKTepa, KacaloIlUXcs MPOIEAyphl IOHCKa,
(buKcanuy, U3BATHS U MOATOTOBKH OHONOTHYECKUX 00BEKTOB K
9KCIEPTU3e, 0TOOpa 00PA3IOB [JIsl CPABHEHUS OT IIPOBEPSIEMOTO
JIHIIA, TPOBEAEHHUS IKCIIEPTHOTO UCCIEA0BAHMSA, (POPMYITHPOBKI
BBIBOZIOB, (DOPMHUPOBAHUS TEHETHUECKUX 0a3 JaHHBIX, OIEHKH
U HCIIONB30BAaHMS B JOKA3bIBAHUHU JKCIIEPTHBIX 3aKIIOYEHHI.
Hawnbonee akTyaabHBIMH HPEICTABISIIOTCS HEKOTOPBIE U3 HUX.

Ipasosvie u opeanusayuonnvie npoonemsi. Hanbonpmas 3¢h-
(EeKTHBHOCTh MOJEKYIIIPHO-TEHETHUECKOTO aHaM3a, KOTOPBIN
MIPOBOANTCA C HENbI0 UICHTH(HUKAIMN B YTOIOBHOM CYHOIPO-
M3BOJICTBE, OOECTIEUMBACTCSI TP YCIOBHU CO3/IaHUS M Kaue-
CTBEHHOTO BEAEHMS KPUMMHAIHCTUYECKUX YYETOB, COJEprKa-
mmx uHauBUayaitsHele JJHK-mpodumn kak MOXXHO Oonbliero
KOJIMYECTBA JHI[. DTO MOATBEPIKAACTCS YCIEITHBIM MHOTOJIET-
HUM TIPUMEHEHHEM HalMOHAJBHBIX 0a3 MaHHBIX: OPUTAHCKOH
NDNAD, amepukanckoir NDIS, aBctpanuiickoit NCIDD, ka-
Hajackoii NDDB, ¢panmysckoit FNAEG, nemenkoit BKA. Ux
MIPaBOBOE PETyINPOBAHNE MPETYCMAaTPUBAET PA3syMHBIE U MPO-
3padHble MPaBHiIa HATIOMHEHHSI COOTBETCTBYIONINX OAHKOB TaH-
HBIX, XpaHeHus u ynanenus u3 aux JHK-npoduneit, noctyma u
3aMUTHl HHYOPMALIUH OT MOCTOPOHHETO BMEIIATENbCTBA  T.II.

B Ykpaune HopMaTuBHO-IIpaBOBask periaMeHTaLus IPOLIETy-
PBI TeHeTHUECKON HAEHTH(HUKAINN pa3paboTaHa HEJOCTATOUHO
[1]. Tak, B ct. 26 3akona Ykpaunsl «O HanumoHanbHOH momu-
LU TN YIOMSHYTa BO3MOXHOCTh 00€CTIEUeHHUs MONUIINEH
HaronHeHus 0a3 manHbIX oOpasnamu JAHK mun, 3amepxaHHbIx
10 TIOZO3PEHHIO B COBEPLICHUH IMpaBoHapymenuit [8]. B mpu-
Kaze MUHHCTEpPCTBAa BHYTPEHHUX JIEN YKPAHHBI, ONpPEAEISIO-
IIeM OpPTraHHW3alHI0 U (YyHKIHOHUPOBAHNE KPHUMUHAINCTHYE-
CKUX Y4YeTOB, HEOJHO3HAYHO YPETYIHPOBAH AAHHBIA BOMPOC.
VYcTaHOBNEHBI JMIIb WCTOYHUKH HAMONHEHHWs 0a3 JaHHBIX
JHK-mpoduneii [4, . 2.12], onHaKO MU 3TOM HE yTBEPKICHBI
MpaBoBbIe OCHOBHI 0TOOpa oOpasnoB JAHK, ux xpanenwus, aa-
MHHHUCTPUPOBAHNS UMEIOMINXCS aBTOMAaTH3UPOBAHHBIX CUCTEM,
YCIIOBHH IPEIOCTAaBICHHS JOCTYNAa 3aHHTEPECOBAHHBIM CyOb-
eKTaM.
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OTMeueHHbIE 3aKOHOATE bHBIE TTPOOEITBI 3HAYUTEIEHO OrPaHHt-
YUBAIOT BO3MOXKHOCTH HCIIOJIb30BAHHSI TEHOMHOW PErHCTpaLlii B
YTOJIOBHOM CyZIOIpon3BoAcTBe. HeynuBurensHoO, 4To B YKpanHe
COOTBETCTBYIOI[asl LIEHTpajibHas 0a3a IO COCTOSIHUIO Ha SHBapb
2017 rona Brumouaia jumb 17467 AHK-npodmneii [5]. s cpas-
HEHHsI OTMETUM, YTO yKa3aHHbIE BbILLIE 3apyOe)KHbIe 0a3bl TAHHBIX
CoJIep)KaT MUJUTHOHBI TeHETHYECKHX MTPOGHIICH.

B cBsI3M ¢ 9TMM HEOOXOAUMO MOAYEPKHYTH, YTO IPHEKTHB-
HOMY NPUMEHEHUIO B CyIeOHO-3KCIICPTHOMN IesATEIbHOCTU €B-
pOIEHCKUX CTaHJapTOB F€HOMHOW PEruCTpalMu CIIOCOOCTBY-
10T pexoMmeHaauuu EBponelickoil cetu cyneOHO-3KCIEPTHBIX
yupexxaennit (ENFSI) o ynpasnenuro 6a3amu nanueix JJTHK.
Kaxxnomy rocynapcty — wieHy EBponeiickoro coro3a mpejia-
raeTcsi Co3/1aTh Takylo 0a3y u pa3paborarh CHelHaIbHOe 3aKO0-
HOZATEIbCTBO AJIs €€ BHEAPEHNUS U ypasienus [14, c. 5].

Takum o6pa3om, B YkparnHe CyIIECTBYET OCTpasi IOTPeOHOCTD
B 3HAYUTEIHHOM YITy4IIEHHH HOPMATHBHO-IIPABOBOM periiaMeH-
TalUMd U HAUICKAIEM OPraHM3allMOHHOM OOCCIICUCHHMHU IICH-
TpaabHOM U pernoHaNbHbIX 0a3 manubiXx JJHK-npoduneit B co-
orBercTBUU co cranaapramu ENFSI. 3To no3BOiIMT NOBBICUTH
PO3BICKHOE M HPEBEHTHBHOE 3HAYCHHE aBTOMATH3MPOBAHHBIX
YUETOB F€HEeTHYECKUX IIPU3HAKOB UEJIOBEKA, HCTIOIb3YEMBbIX IS
UIeHTH(UKALUK TIPECTYITHUKOB; PO3bICKA JIHL, IPONABLINX O3
BECTH; YCTaHOBJICHUS JINUHOCTHU 4eJIOBEKa, Yel TPy HE OIo3-
HaH; YCTAQHOBJICHHsI OMOJIIOTMYECKOTO POJCTBA U T.1.

Emé onHoit 3HaunMoi npo0OiaemMon, BIMSIONIEH Ha Oprann3a-
LU0 IPOBEICHUS MOJIEKY/ISIPHO-TeHETHYECKUX UCCIIeIOBaHUN B
YTOJIOBHOM CYIOIPOM3BOJCTBE, SABISETCS OTCYTCTBHUE YETKOIO
OIpE/IeJICHUS UX MECTa B CHUCTeMe CyAeOHbBIX 3KCIEPTU3.

B coorBerctBuM ¢ 3akoHOM Ykpaunsl «O cyneOHOI skcrep-
TH3€» UCKIIOYUTENIBHO B FOCYIapCTBEHHBIX CHELUAIN3UPOBAH-
HBIX YUPEKICHUSIX MOTYT MPOBOIUTHCS KPUMHHAIUCTHYECKHE,
CyIeOHO-MEIUIMHCKUE U CyIeOHO-IICUXUATPUUECKHEe dKCIep-
Ti3bl [9, cr. 7]. HesicHocTh B cTaTyce MOJEKyNspPHO-TEHETH-
YECKOH IKCHEPTHU3bI MPUBOIUT K Pa3HBIM IPEAJIOKCHHUSIM O e
OTHECEHUU K Pa3HOBUAHOCTU OHOJIOTHUYECKOH (pOox KpHUMHHA-
JUCTHYCCKUX DKCIEPTU3), JTHO0 CyaeOHO-MEIUIIMHCKOH, JTHOO0
BBIJICJICHUIO B CAMOCTOSITEJIbHBIN KJIACC HKCIEPTHBIX HCCIEN0-
BaHui. OTMEUEHHas! CUTYyalusl BBI3BIBACT TPYIHOCTH HE TOJBKO
B OIpe/ieIeHNN CyOBbeKTa MPOBEACHUS MOJICKYIIIPHO-TeHETHYe-
CKOM DKCIEPTH3bI, HO M B Pa3BUTHH NPOGHUIBHBIX TabopaTopuii
rOCY/apCTBEHHBIX SKCIIEPTHBIX YUPEIKICHUH pa3HbIX BEJOMCTB,
a TaK)Ke YaCTHOI CyaeOHO-3KCIIEPTHOH AesATeIbHOCTH B 00a-
CTU MOJIEKYJIIPHOI F'€HETHKH.

D¢ exkTHBHOE UCTIONB30BaHNE BO3ZMOXKHOCTEH MOJIEKYIISIPHO-
TEHETUYECKON 3KCIEPTH3bl B CyHONPOU3BOJCTBE PEaIU3yeTCs
TOJIBKO HPH HAINYUK (QYHKIMOHUPOBAHUS CIICLHATU3UPOBAH-
HBIX J1a00paTopuil ¢ MOArOTOBICHHBIM IIEPCOHAIIOM, OCHAIIICH-
HBIX COBPEMEHHBIM OOOpyHoBaHHEM. B HacTosmiee Bpems B
YKpanHe uccie0BaHus JaHHOTO BUJA NIPOBOAATCS B CEMU Jla-
Goparopusix DKCIIepTHOM CIy)kO0bl MUHUCTEpCTBA BHYTPEHHUX
Jient YKpauHbl 1 Tpex bropo cyneOHo-MeaUIMHCKON SKCIIEPTU3bI
MuHucTepcTBa OXpaHbl 310poBbs YKpauHsl. LlenTpanbHoe nox-
pazzenieHne DKCHepTHOH City:k0bl MUHHCTEpPCTBA BHYTPEHHHX
nen YkpauHsl — locymapcTBeHHBIH SKCIEPTHO-KPUMHHAIU-
cTudeckuil neHTp — spisercs wieHoM ENFSI u ocymectsis-
€T CBOIO JIESTEIbHOCTh B COOTBETCTBMU CO CTaHAAPTAMH ITOMH
MEXIYHapOAHONW OpraHU3aIUH.

CylI1eCTBEHHBIM TPEeOOBaHHEM K JISSITEIbHOCTH J1abopaTopuii
CyeOHOI TeHEeTHKH, CHUKAIOLUIUM PUCK 3KCHEPTHBIX OIINOOK,
SIBIISICTCSl BaIMAALMS, CepTUHKALMS, YHUPHUKALUS, CTaHIap-
TU3aLMs YKCIIEPTHBIX TEXHOJIOIHH, KOTOPBIE PEaIN3yIOTCS KOM-
IUICKCHO B 3aBUCHMOCTH OT 00BEKTOB, METOJIOB, 000PY/IOBaHUS,
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peaxkTUBOB. B CBsI3U ¢ 3TUM B €BPONEHCKOM KOHLEIIUU Pa3BU-
TSt cyneOHbIX skcrept3 10 2020 roga npeaycMoTpeHa paspa-
00TKa MUHUMAJIBHBIX CTaHAAPTOB CyAeOHO-OKCIIEPTHOTO cOopa,
00pabOTKH, MUCIIOIBb30BaHMSI U MPENOCTaBICHUsT HH(OpMAINH,
kacatoieiicst npoduieit JJHK, nakruimockonuueckux u apyrux
ouomerpuueckux nanubix [13, c. 4]. Jus uneno ENFSI cdop-
MYJIUPOBaHbl MUHUMAJIbHBIE KPUTEPHUHU ITPOBEPKU JOCTOBEPHO-
CTH pa3JIMYHBIX acleKToB mpouecca npoduiuposanus [JHK, a
TaK)Ke PEKOMEHJOBAHO MPUBECTH Bce Jaboparopuu cyneOHOit
IeHeTUKU B cooTBeTcTBUE cTaHmapty ISO-17025 wmu ero Ha-
LIMOHAJIbHOMY 3KBHBaJIeHTY [20].

B Vkpaune no cranmapry ACTY ISO/IEC 17025:2006, siB-
nsroriemycst TogabiM niepeBogoM ISO/IEC 17025:2005, akkpe-
JUTOBAHO TONBKO 5 n3 10 nelicTByromux nadoparopuii. Cieno-
BaTEJIbHO, HEOOXOIMMO NPHUHATH MEPHI 110 PELICHUIO JaHHOM
HpOGJ'[eMbI B OCTAJIBHBIX OKCIICPTHBIX YUPEIKACHUAX.

[IpoBeneHHbIll HaMM aHANIN3 3aKJIIOYEHUH MOJICKYJISpHO-Te-
HETUYCCKUX DKCIIEPTU3 BBIABUI Pl OpraHUM3allUOHHBIX IIPO-
0J1eM M, KaK CJIEACTBHE, TUITUYHBIX OMIMOOK, TOIyCKAeMBIX Op-
ranamMu CJICACTBUSA, IIPOKYPOpaMU U CYABbSIMU IIPU HA3HAYCHUU
UCCIIEJOBAaHUH 110 YTOJIOBHBIM J€/IaM.

B wactHOCTH B YKpauHe HET JOCTaTOYHOIO KOJIWYeCTBa CIie-
HUAJIM3UPOBAHHBIX NEPEABHUKHBIX .na60paT0p1/lf/'l, OCHAIICHHBIX
HEOOXOMMBIM 000pY/IOBaHHEM H OOYYCHHBIM MEPCOHAIIOM,
MNpE€AHa3sHAYCHHBIX JJIS BBISABIICHUSA W U3bATUA OMOJIOTHYECKUX
cJIef0B Ha Mecrax npouciiecTBuid. He HamaxeHa M cooTBeT-
CTBYIOIIAs CIIeLUalbHas MOArOTOBKA ClieOBaTeleld M TEXHH-
YECKOro ImnepcoHajia OpraHoB NOJIMOUH, KOTOPBIC BBIIOJIHAIOT
JJAHHBIC (,prHKL[I/II/l BO BpEMsI OCMOTPOB U APYT'UX CICACTBEHHBIX
neiictBuid. [Toatomy Bo MHOrux ciy4asx (47 % u3 uucia npo-
AQHAJM3UPOBAHHBIX 3aKJIIOYCHUI) Ha 3KCIEPTH3y NpeloCTaB-
JIAOTCA HENPUIOAHBIE JIA HMCCIICAOBAaHUS MaTcpualibl. KpOMe
Toro, B 48 % 3akiroueHni BOIPOCHI dKCIepTaM Obut chopmy-
JIMPOBAHbI HETOYHO.

Jlnst peosionieHus yKa3aHHbIX MPOoOiIeM HEOOXOIUMO IpH-
HSTh PsIJ| OPTaHU3ALMOHHBIX MEp 110 OCHAILICHHIO OPraHOB J0-
CyeOHOTO pacciieloBaHusl M 3KCHEPTHBIX HOApa3IeNeHUH co-
BPEMECHHBIMHU TCXHUYCCKUMHU CPEACTBAMU IIOHMCKAa U U3BATHA
OMOJIOTHYECKUX CIIE/IOB, @ TAKIKE CUCTEMHOI! ITOATOTOBKE U T10-
BBIIICHNIO KBAUTU(DUKALUKN COTPYIHHKOB OPraHOB IPABOMOPSI/I-
Ka, IIPUBJIEKAEMbIX K OCMOTPaM MECT IIPOUCIICCTBHSI.

Memoouueckue npobremoi. MoneKyIsIpHO-T€HETHYESCKUIT
aHaM3, MPOBOAUMBIN C IENbI0 HICHTU(DHKALNK YCIOBEKA,
HUMECET MHOXECTBO pa3HOBHﬂHOCTCﬁ, 3aBUCAILINUX OT COCTOSHHA
" BHJa 06’beKTOB UCCJIEAOBAaHUA U 3a4a4, ITOCTABJICHHBIX NEPE
sKcrieproM. Kpome Toro mcrosb3oBaHHE BBICOKOYYBCTBUTEIIb-
HBIX METOJIOB aKTyaJIU3HPyeT MpoOIeMy BIHsSHHS apTe]akToB,
NPENATCTBYIOIUX PCUICHUIO ITOCTABJICHHBIX 3aJia4, HalIpUMep,
BCIIEJICTBHE 3arpsi3HeHHs (KOHTaMHHALMK) 00bEKTa B Ipolecce
U3BATHS IIPU OCMOTPE U B XOZI€ IKCIIEPTHOTO UCCIICAOBAHMSI.

ITo pe3ysbTaTram 0000MLICHNS BHIBOIOB MOJICKYJISIPHO-TEHETH-
YEeCKHUX 3KCIEePTU3 HaMHU YCTaHOBIICHO, 4TO B 34,96 % ciyuaeB
SKCIepTraM HE yAaJIoOCh OTBETHUTH HA OAUH WJIM HECKOJIBKO I10-
CTaBJICHHBIX BOMPOcoB. OCHOBHOI NpPUYMHON JaHHOH cuTya-
[IUU SIBJISUIOCH MPEIOCTABJICHUE HA IKCHEPTH3Y HEIPUTOIHBIX
JUTS CCIIEI0BaHuUs 00BEKTOB, B yacTHOCTH, Korjaa JJHK B cie-
nax Oblaa 3arpsi3HEHa, OTCYTCTBOBaJia JIMOO JerpaaupoBaia.
PerieHuo gaHHON MPOOIEMbI, Ha HAIll B3MJIS, MOXKET CIIOCO0-
CTBOBaTb HE TOJBKO IOBBIIICHHE TPOPECCHOHATN3MA COTPY/I-
HHKOB, M3bIMAKOIIUX CJICbI OMOJIOTHYECKOTO IPOUCXOKACHUA
BO BpEeMsl OCMOTPOB U JAPYTUX CIIEACTBEHHBIX ACHCTBUH, a U
COBEPUICHCTBOBAHUE HAYYHO-METOANYECKOIO U MaTe€puabHO-
TEXHHUYECKOTO YPOBHS SKCIIEPTHBIX JTa00PaTOpHii.
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K meroauyeckum mpoOiieMaM IMPOBEIACHHS MOJIEKYISIPHO-
IeHETUYECKOH SKCIepTU3bl B YKpauHe, 110 HaIleMy MHEHHUIO,
ClieyeT OTHECTH TPU CHUTYal[HH: IepBas 3aKi04aeTcsi B OT-
CYTCTBUM COOJIIOACHHS TI0CIICI0BATEILHOCTH HCCIICI0BAHUS
ciieioB. MeToquyecky MpaBHIbHBIM B IIPAKTHKE HACHTHU(UKA-
IIMOHHOTO MCCJICOBAHUS CUUTACTCS IEPBOHAYATEHOE YCTAHOB-
JICHUE HAJIN4YUsi OMOJIOTHYECKOTO CJIeAa U ero MPOUCXOXKICHUS
OT 4eJIOBEKa, ONpe/ieIeHHE BUIOBOH IPUHAIICKHOCTH (KPOBb,
CJIIOHA, criepMa)  Jiuib 1notoM nposenenue JIHK-ananuza [7,
c. 77]. K coxanenuto, B CyeOHO-IKCIIEPTHOM NMpakTHKe YKpa-
MHBI OTCYTCTBYET €IMHOO0Opa3ue B MCCIICIOBAaHUM OHOJIOTHYE-
CKUX CJIC/IOB YEJIOBEKa, KOTOPOE OCYILIECTBISIETCS SKCIEPTaMu
Ppa3HbIX BEAOMCTB. Bbuonornyeckas Ipupoaa u BUAOBas NpuHaI-
JIOKHOCTH Clie[]a B OJHUX CIIy4asX YCTaHABIUBACTCS BO BpeMs
OT/ICJILHOTO TIPOBEICHHS CYACOHO-MEAUIIMHCKON JKCIIePTH3bI,
B APYTUX — HENOCPEACTBEHHO B XOA€ MOJICKYIAPHO-ICHETUYEC-
cKoii skcriepTr3bl. [IpoBeneHune cyneOH0-MeANIIMHCKOM dKCHep-
TU3bl 06€3 y4eTa MOCJIEAYIOIEero ITeHEeTHUECKOTO UCCIeI0BaHNsA
OMOJIOTMYECKUX CJICI0OB HEPEIKO CONPOBOXKAACTCS I1OJHBIM
YHUYTOXCHUEM OGLGKTOB WJIX TIPUBEACHUEM UX B HETOAHOCTD,
B TOM YHCJIe 3arps3HeHneM. Paspeliienue naHHOMN IpoGieMsl pe/-
ToJ1araeTcsi B 00s13aTeNIbHOM OpraHu3allii KOMIUIEKCHOH JKCIIep-
TH3BI C y4aCTHEM CyIeOHOTO ME/IMKA 1 SKCIIePTa-TeHETHKA;

BTOpasi CUTyalusi 0OyCIIOBIICHA TEM, YTO BCE Yallle BCTpeda-
I0TCs1 SKCcrepTH3bl, B Kotopbix JIHK-anann3 npoBomutcs 6e3
YCTaHOBJICHUA BI/II[OBol;’I NPUHAJIC)KHOCTH 061>e|<Ta, IMOCKOJIbKY
B IIpOLleCCe HCCIIEIOBaHUS BBISABISIETCS CBEpXMasloe KOJIUue-
CTBO OMOJIOTHYECKOr0 Marepuasia. B Takux ciydasx IKcrepr
OrpaHMYMBACTCSl KOHCTATALMEH HAIMYUS B CIIEJIE TOJIBKO KIle-
TOK Y€JIOBEKA, YTO MHOrAa NPUBOJAUT K HEBO3MOXKHOCTH I1OJIHO-
[IEHHOTO aHaJIM3a [0 YCTAaHOBJICHHUIO TEHETHYECKUX TIPH3HAKOB.
Ewe onHO# CI0XKHOM METOAMYECKOH MpoOIeMOi SIBIISETCs UC-
clieloBaHUE OHOJIOTMYECKUX CJIEIOB, 00pa30BaHHBIX OT TPEX H
6onee nui. [ToaTomy npencrapisieTcss HEOOXOIUMBIM JTAJIbHEH -
IIee COBEPIICHCTBOBAHME IKCIICPTHBIX METOAMK HCCIICIO0BAHMS
MHKPOKOJIMYECTB U CMEIIAHHBIX OHOJIOTMYECKUX CJIEHOB C Lie-
nbto onpenenenus JHK-npodus;

TPEThsI CUTyaLs CBA3aHa C HEJ0CTATOUYHOI OCHAIIGHHOCTHIO
COBpEMEHHBIM 000pynoBaHneM (GYHKIMOHUPYIONMX B YKpa-
MHEe 1a00paTopuii, KOTopas He MO3BOJISIET IPOBOAUTE MOJIEKY-
JISIPHO-TEHETUYCCKUE HCCIICNOBAHUS Ha JOJDKHOM YPOBHE. B
HACTOALICC BPEMS B OKCHIEPTHO-KPUMHUHAJIUCTUYCCKUX LEHTPaxX
MuHucTepeTBa BHYTPEHHUX JIel YKpPauHbl UCIOJIB3YIOTCS pe-
aktussl ¢pupmel Applied Biosystems — na6op Identifiler Plus,
KOTOpBIN mo3BoisieT uccienosars 16 STR-mokycos, u Habop
Globalfiler, ¢ momoIIpI0 KOTOPOro MOKHO HccienoBars 24 STR-
J0KycoB. O1iHaKo B OOJIBIIMHCTBE JJA0OPATOPHii OTCYTCTBYET 000-
pyZoBaHHe, HEOOXOIMMOE IS UCCIICIOBAHUS MUTOXOH/IPHAIIBHOM
JTHK, 9T0 3HaYMTETLHO CHIYKACT BO3MOKHOCTH HIACHTU(DUKAIIMHN B
ClIy4dasX, Korja BbIABJICHBI ITOBPEXKICHHBIC KJIIETKHU, B KOTOPBIX HE
COXpaHWIHCH siipa. B Ykpaune ncrnosnb3yroTest TOJIbKO KIMIIOPTHBIE
pUOOPBI M PEAKTHBbI, HEOOXOIMMBIE /ISl MOJICKYJISIPHO-TCHETHYe-
CKOro aHanu3a. [103ToMy cToMMOCTB HCCIIEI0BaHUM OCTACTCsl BbI-
COKO#1, YTO B YCJIOBHSIX CYILIECTBYIOIIHX B CTPAHE SKOHOMHUYECKHX
np06neM NPEITCTBYET Pa3sBUTHUIO JaHHOIO BUJld SKCIICPTU3BI U
COBEPILICHCTBOBAHUIO SKCIIEPTHBIX METOIHK.

IIpoyeccyanvnvle npobnemsl. VI3yueHne CTaTUCTUUECKON UH-
(dbopmanuu U coziepKaHus CyIeOHBIX PELICHHH 110 YTrOJIOBHBIM
JieJIaM BBISIBUIIO, YTO, BO-IIEPBBIX, 10 OJHOMY J€Jy IIPOBOIUTCS
or 1 10 15 MonekynsapHO-reHeTUIECKHUX IKCIIEPTU3, BO-BTOPBIX,
HE3aBHCUMO OT PE3y/IbTaTOB MCCIICA0BAHUS, — HEAOCTATOUHYIO
CTEMEHb HCIIOJIb30BAHMS B JOKa3bIBAHUU PE3YJIbTATOB UCCIIEI0-
BaHUii 6nonornueckux cnenos Ha JIHK, mockonbky Bo MHOTMX
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U3Y4YEHHBIX HAMU Cilydasx (CymMMapHO 42,3 %) BBIBOIBI 3KCIIEP-
TOB HE UTPAJIU POJIU B YCTAHOBJICHUH HCKOMOTO MPECTYIHUKA.

Tax, 1o genam 00 yMbIIUICHHBIX YOMHCTBAaX B PEIOCTABICH-
HBIX Ha 9KCIIepTU3y 00bekTax B 84,4 % cilyuyaeB yJjaBajioch Bbl-
JICJINTh UHANBUYaJIbHbIE TEHETHYECKUE IPU3HAKY KOHKPETHO-
ro yenoBeka. OHaKO KaTeropuuecKUe BbIBObI SKCIIEPTa UMEIH
CYLIECTBCHHOE 3HA4Y€HHE Ui M300JMUeHUs MO0 ONpaBIaHus
HOZACYIUMOTro Jniib B 62% e, MOCKOIbKY OIpEeNesld Wi
OTpULIATH CYObEKTa IPOHCXMKACHHSI OMOJIOTHUECKHUX CIIEOB,
U3BATHIX ¢ MecTa npouciuecTsud. 1o nenam o pazbosx nokasa-
TeJIM HecKonbKo apyrue. MuanBuayansueii npoduns JHK u3
HPEOCTABICHHBIX IKCIEPTY 00BEKTOB ObLT BbIAEIEH B 75,2%
JieJ1, a COBIAJCHUS MM HECOBIAJCHUS TCHETHUCCKUX NPH3HA-
KOB C U3BATBIMU ClIeaMH, UIMEIOIINE 3HaUCHHE JJIs1 BHIHECEHUS
npuroBopa, umenn mecto B 58 % ciyuaes. Ilo menam o6 aB-
TOTPAHCIIOPTHBIX MPOUCIIECTBUSIX IPHEKTHBHOCTH MOJICKYIISIP-
HO-TCHETHUYECKHX UCCIIeIOBaHuH enié Hibke. B yactHOCTH, ITpH-
HaJUIeKHOCTh cliefla ONpeelIeHHOMY JIMIy Obljla yCTaHOBJICHA
B 48,5 % nen, a 3HaunMble coBraaeHus B 41,2 %. HeratuBHble
BBIBOJIbI OOBSICHSIIOTCS HECKOJIBKUMH MIPUUUHAMH, OCHOBHBIMH
U3 KOTOPBIX SIBJSIIOTCS HAIpaBieHHE Ha JKCIEPTH3Y O0OBEKTOB,
kotopsie He copeprkanu JJHK rckoMbIx s, ObLIH 3arpsi3HEHbI
WIH TOBPEXKACHBI BCIICICTBUE HEIPABHIBHOTO H3BATHS JIMOO
XpaHEHUsL.

B acnekre noka3piBaHMsS Ha OCHOBE CPaBHUTEIIBLHOTO HCCIIE-
nosanust JIHK-nipoduneii cnenyer oTMETUTD ciieayomue Ipo-
Oembl: niepBasi mpobiema Kacaercst OpMyIHPOBaHHsSI OTBETOB
9KCIIEPTOB Ha [IOCTABJICHHbIH BOIPOC O IPOUCXOXKICHUH CIIECA0B
OT KOHKPETHOTO 4ejoBeKka. KOHeUHbIM pe3ysbTaToM CIOKHOIO
AQHAJIUTUYECKOIO 3KCIIEPTHOTO HUCCIECIOBAHUS SBIISIOTCS BBI-
BOJIBI Cy/IeOHOr0 dKcrepTa. AHAIN3 dKCIEPTHBIX 3aKIIIOYCHUI
CBUJIETENILCTBYET, YTO, €CJIU II0 Pe3yJabTraraM CPaBHUTEIBLHOIO
uccieioBanusl reHerndyeckux npusHakoB (JIHK-mpoduieit)
OMOJIOTHYECKHX CIIEJIOB MPECTYIUICHUSI U TIPOBEPSIEMOro CyOb-
€KTa OTPHULATEIbHBIC BBIBOABI HE BBI3BIBAIOT BO3PAXKEHUIl, TO
HOJIOKUTENBHBIE BBIBOIBI TPEOyIOT KOppeKTupoBku. [locmen-
HHE BBIHOCSITCS B OCHOBHOM B CIIEAYIOIINX (OPMYIIHPOBKAX:
«renernueckue npusHaku (JHK-npodunu) coBnagaior», «re-
Hernueckue npusHaku (JHK-npodunn) coBmanaror ¢ Beposit-
HOCTBIO CIIy4allHOTO COBIAJIEHUS...». VI3BECTHO, YTO BBIBOJBI
JKCIIepTa, aJPECOBaHHbIC MPOPECCHOHATBHBIM yYacTHUKAM
CYZIOTIPOM3BOACTBA, KOTOPBIC HE SIBIAIOTCS CIELUAIUCTaMH, B
JJAHHOM Cilyyae — B 0OJIaCTH MOJICKYJIIPHOM I'€HETHKH, JOJDK-
Hbl OTBEYATh ONPEICIICHHbIM TPEOOBAHUAM: SICHOCTH, OJHO-
3HAYHOCTH, OOOCHOBAaHHOCTH, HE TPeOOBaTh VIS HOHUMAHHS
creunanbHbIX 3HaHUH. [1o HaleMy MHEHHIO, B IEPEUNCIICHHBIX
PeIakIusIx 3KCIEPTHBIX BBIBOJAOB HE cOOMOnacTes TpeboBaHme
JIOCTYIHOCTH. B oTMe4eHHBIX Bbilie (HOPMYIHPOBKAX JKCIIEP-
TaMH KOHCTAaTHPYIOTCSI yCTaHOBJICHHBIC (DAKTHI COBIAICHUS
reHeTHYEeCKUX MPU3HAKOB CPaBHUBACMBIX OOBEKTOB, MHOTIA C
yKa3aHUEM BEPOSATHOCTH TaKUX COOBITHUH, OJHAKO OTCYTCTBY-
€T MHTEepIpeTalys JaHHBIX Ha OCHOBE CIIELHUAJIbHBIX 3HAHWUM.
Hert npsiMoro orBeTa Ha MHTEpPECYIOIIUH CIEICTBUE BOIPOC O
IPOUCXOKICHUU OMOJIOTMYECKUX CJIEI0B OT KOHKPETHOIO ye-
noeka. PopMyIHpoBKa OTBETOB B (JOpMeE «COBIAACHHUS» TIepe-
azipecyeT OT JKCIEepTa K Cy[Ay peLIeHHe BOIPOca O 3HAYUMOCTH
KOMIUIEKCA MJCHTH(HUKALIMOHHBIX MPU3HAKOB JUIS YCTAHOBIIE-
HUS ToXkAecTBa. OIHAKO Cy/] CAMOCTOSITEIEHO HE MOXKET pellaTh
BOIPOC O TOXKIECTBE, IIOCKOJIBKY 9TO MPOTHBOPEUHT ero (yHK-
LIMU: OH He QOPMHUPYET JI0Ka3aTeNILCTBA, a IIPU3BaH ONPEIeISITh
JI0Ka3aTEJIbCTBCHHYIO LIEHHOCTh PE3YJIbTaTOB MOJICKYJISIPHO-
IeHETHYECKOH 3KCIEePTU3bl B KOHKPETHOM YIOJOBHOM IIPOU3-
BozicTBe. Bonpoc o ToxxaecTBe 00s3aH pelarh 3KCIepT, a J1eJIo
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Cyda — OLEHHMBATh SKCIEPTHBIC BBIBO/JbI B KOHTEKCTE BCEX 110-
Ka3aTeJbCTB 110 YrojoBHOMY Jeiy. [loaTomy mpencraBisiercs,
4TO JJIsl YYACTHUKOB IpOLEcca, HeO0OIaaaloIiX COOTBETCTRY-
I0Ilel KoMIeTeHIKel, Hanbonee NprUeMiIeMbl KaTeropuyecKue
BBIBO/IbI, KOTOPBIC B €AMHUYHBIX CIy4dasiX BbIHOCAT JKCIIEPTHI, B
(bopme «ceibl IPOUCXOIAT OT KOHKPETHOTO CyOBEeKTay.
Bropas npoGiema oTpaykaeT HEOOXOAMMOCTh OLICHKH Haydy-
HOI 000CHOBAHHOCTH U ITPABUIIBHOCTH IIPOBEJCHHOTO IKCIIEPT-
HOro wuccienoBanus. HayuHas 0o0OCHOBaHHOCTb pe3yJbTaTOB
MOJICKYJISIPHO-TEHETHYECKOM IKCHEePTU3bI BKIIIOYAST aHAJIN3 CO-
OTBETCTBUS PEAJIBHO ITOJTYUYCHHBIX TCHETUYCCKUX l'lpO(bHJ'lei’I TEM
OyKBEHHO-IIM(POBBIM XapaKTEPUCTHKAM, KOTOPBIC PHBEICHBI
JKCIIEPTOM B 3AKJIIOYCHHUH, OLIEHKY HEOOXOJMMOI0 KOJIMYEeCTBa
U XapakTepa MpoQuicH, HATUYUS KaKUX-THO0 apTehaKTHBIX
CHUT'HAJIOB, MCIIOJIb30BaHHA B HUCCIICAOBAHUN KOHTPOJILHBIX 00-
pa3LoB, COOMOICHNUSI HEOOXOANMBIX METOIMUECKUX PEKOMEH/1a-
i, pexumoB. IToaTomy, olieHKa 3aK/II04EHHs SKCIIEPTa CyI0M
0 CYIIECTBY HEBO3MO)KHA 0€3 yuacTHs HE3aBHCHMOTO CIICIH-
anucta. K cokaneHuto, B U3yUeHHBIX CyJeOHBIX PEIICHUSAX MBI
HE HallJIU CCbUIOK Ha IMPUBJICYCHUE CIICIUAJIUCTOB JI TPAKTOB-
KU PE3YIbTAaTOB MOJICKYISIPHO-ITEHETUYCCKUX DKCIICPTU3.
Tpetbs mpobiiema cBsi3aHa ¢ HEOOXOJMMOCTBIO OLIGHKH pe-
3YJIbTaTOB OJKCIIEPTU3bI B COBOKYIITHOCTU C HWHBIMHU HMEIKOLIU-
MHCS JoKasarenbcTBaMu. McCXoas W3 KOHLENUIMH CBOOOIHOM
OLICHKU JI0Ka3aTeNbCTB, HU OJHO U3 COOpaHHBIX IO ey J0-
Kas3aTeJbCTB HEC UMECT IpEUMyIIECTBA IEPE] UHBIMU, BCE N0-
Kas3aTeJbCTBa paBHO3HAYHbI U OLEHUBAIOTCSA B COBOKYITHOCTH.
HraopupoBaHue 3TOro NMpHHIMIA YPEBATO OLIMOKAMU B OCY-
HICCTBJICHUU IIPABOCYAUs — ONPaBAaHUEM BHHOBHOT'O WJIM Ha-
Ka3aHHEeM HEBHHOBHOTO. [IprMepoM CITy)KHT NepeolieHKa 3Ha-
YCHUS BBIBOJIOB MOHeKyﬂﬂpHO—FeHeTI/I‘[eCKOﬁ OKCIIEPTU3BI. TaK,
B JIMTEpATYpEC 6bITyeT MHCHHE, YTO IIPU OTCYTCTBUU HA MECTC
MPOUCLIECTBHS JI0KA3aTENILCTB, KPOME CIIEJOB OHOJIIOTMYECKOTO
npoucxoxieHus, ucrosb3oBanue JJHK-ananuza nossossier co
CTOl'[pOLLeHTHOfI BEPOATHOCTBIO I/I)ICHTI/I(bI/ILlI/IpOBaTb JIMYHOCTH
NPECTYIHUKA M J0Ka3aTh €ro MPUYacCTHOCTh K COBEPIICHHO-
My npectymienuto [10, ¢. 93-94]. OnHaxo, OUEBUIHO, YTO AT
MOJIHOLIGHHOW TPOBEPKH 3aKIIOUSHHUsI DKCIIepTa HeoOXoanma
OLICHKA BCEil COBOKYITHOCTH OTHOCSILEHCSI K DKCIEPTU3e HH-
¢dopmanuKu — He TOIBKO PE3yNbTAaTOB OLEHKU JKCIIEPTOM I10-
JIYUYCHHBIX WM JaHHBIX, a U CaMUX I[EPBUYHBIX (baKTH'—leCKI/IX
JIAHHBIX, KOTOPBIE IMOJICXKAIN IKCHEPTHOH OLCHKE M JIEIH B
OCHOBY CJICJIAaHHBIX BBIBOIOB. VcciemoBarenu MOIUEpKUBAIOT,
a CJIEICTBEHHAs U cyjeOHas MpakTHKa TO MOATBEPXKIACT, YTO
nockosbky Meronsl JJHK-anann3a cranossrcst Bce Golnee dyB-
CTBUTEIIbHBIMHU, YBEJIIMYMBACTCS BeposATHOCTH Toro, uro JIHK,
U3BJICYCHHAS! U3 CJIEJJOB C MECTa MPOUCLICCTBHS, IONajia Tyaa
CJIy4aifHO 1 JIULIO, OMOJIOTHYECKHUE CIIe/Ibl KOTOPOTo OOHapyKe-
HBI, HE UIMEET OTHOLICHHUS K npecTymieHuo [17].
CyluecTBeHHbIE OIIMOKM B YCTAQHOBJICHHM (HAKTHUECKHX
00CTOSITEJILCTB  YTOJIOBHOIO IPAaBOHAPYLICHUS BbI3BAHBI He-
COOMIOICHUEM METOIMUYECKUX TpeOOBaHMN K OOHapYKEHHIO,
(duKcalny, U3BATHIO U XPAHEHHIO OOBEKTOB — HOCHUTEINCeH
JIHK, oOpaienuto ¢ HUMH B JIaDOPATOPHBIX YCIOBHSIX, TIOHC-
Ky COBIajeHHH B 0a3ax NaHHBIX. B crenmanbHOW uTeparype
OIMMCaHbl U CUCTEMATU3UPOBAHbI OCHOBHBLIC ITPUYKNHBI BO3MOXK-
HOTO TIoy4eHHMs1 o1rbouHoit nudopmanuu B pesyisrate JJHK-
aHanm3a. OHU MOTYT OBITH OOYCIJIOBIIEHBI TAKMMH (DaKTOPAMH:
a) ciy4aiiHple 3arpsi3HeHus (contamination) OHONIOrMYECKHX
CJISIOB yYaCTHUKAMHU OCMOTpA, NPU HENpPaBUIbHOU yIaKOBKe
00BEKTOB, BO BPeMsI IPOBEICHUSI MAHUITYJISILUHN B J1abopaTtopun
[6,16]; 6) Bropuunas nepenada JJHK (secondary transfer), xor-
J1a B MPOLIECCE JKU3HEACSTEIILHOCTH MPU KOHTAKTE YesIOBEeKa C
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H}OGBIMH npeaMeTaMu €ro SIUTEIINAJIbHBIC KIICTKH, nepeﬁz(ﬂ Ha
OJIMH IIPEAMET, C HETO MOI'YT IIepeiiTu yxKe Ha Jpyroi npeaMer.
B takom ciydae npsMoii KOHTAKT C BEILbIO HE ABJSIETCS 0053a-
TEJIbHBIM YCIIOBHEM JJIsl 00pa3oBaHus Cieaa, 4To 00yCIOBICHO
IIEPEHOCOM TaKUX KJIETOK Yepe3 MPOMEXKYTOUHBIH Ha Jpyroi
npenmer [15, c.161]; B) donosas JHK (background DNA), ko-
Topasi oOpa3oBajiack Ha MECTE HPOUCILICCTBHUS JI0 COBEPILCHUS
IPECTYIUICHUS U HEe cBA3aHa ¢ HUM [12, c. 18]; r) noxHOIIOMI0-
JKUTENbHBIC coBnaaeHus (cold hits) GHOMOrHUECKUX CIIEA0B MPU
nposepke 1o 6a3am /THK (database trawling) [11].

Takum 06pa3om, mpu cOOpe U IKCIEPTHOM HCCICTOBAHUU
obpastos JIHK, ucrone3yeMbix Uit MOJEKYJISIPHO-TEHETHYE-
CKOM 3KCIEPTHU3bI, HEOOXOIMMO YYUTHIBATH OOCTOSATEIHCTBA
MPOUCILECTBUS U BO3MOXKHOCTD nepeHoca JJHK, pnustoniee na
nosinenue JJHK konkperHoro uenoseka B cinenax [22, ¢. 140].
OrieHKa pe3y/bTaToB AaHHOW IKCHEPTH3bI JIOJDKHA BKIIOYATH
U3yueHHE KaK IPOLecca DKCIEPTHOTO HCCICIOBAaHHS, TaK W
MaTepHaJioB YTrOJIOBHOTO Jienia. BaykHO y4UTBIBaTh JI0Ka3aTellb-
cTBa, He cBs3anHble ¢ JIHK. Ecnu atoro He cnenars, cyuiecTBy-
€T OIMaCHOCTb, YTO BbIBO/JbI JKCIIEPTa 6y)1yT paccMarpuBaTbCs
BHE KOHTEKCTa 00CTOSTENIbCTB MPOUCIIECTBHS, a CIIE0BATEIIb-
HO MOTYT OBbITh HENPABUIILHO OLICHEHBI CTOPOHAMH YTOJIOBHOTO
HPOU3BOJICTBA U CY/IOM.

BriBoabl. OncanHble IPOOIEMBbI TO3BOJIAIOT HAMETUTD Iy TH
UX PpCUICHUA U yKaSaTl) HarpaBJICHUS B O6J'laCTI/I IpaBoOBOI'O U
OpraHM3alMOHHOTO 00eCHeYeH s, HayYHO-HCCIIe0BATEIbCKOM
paboThl U NPaBOBOM OLIEHKU PE3YyJIbTaTOB MOJEKYISIPHO-TCHE-
THUYECKOW SKCIIEPTHU3bI B YTOJIOBHOM CYIOIPOM3BO/ICTBE:

1. 3axoHonaTeslbHOE yperylupoBaHUE HpPOLEAYphl 0TOOpa
OuONOrHYecKnX O00pa3loB OT Pa3IMYHBIX KaTerOpUi JHI[ U
UX BKJIIOYCHHUS] B aBTOMAaTU3MpoBaHHbIe 0a3bl naHHbIX JJHK-
npoduiell, CylnecTBEHHOE IOMOJIHEHUE JTHX 0a3, MEexXayHa-
POIHOE KOOIEPUPOBAHHUE C 3apyOCIKHBIMU HHGPOPMAIIMOHHBI-
MU CHCTEMaMMH. I[aHHble MEPbI HeO6X0):[I/IMl>I HE TOJIBKO IJIsd
I/IjleHTl/I(bl/lKaLlI/II/l mozlef/'[, HO U U1 MPOBECACHUSA T'€HETUYCCKUX
UCCIICJOBAaHUN HaceNeHUs YKPauHbl C LEJIbI0 ONPEACICHUs
BepositHocTH  coBnagenus JIHK-npoduieit, ontumusanuu
HPaKTUYECKOTO UCIIOIb30BaHMs CYILECTBYIONICH MaTepruabHO-
TEXHUYECKOH 0a3bl, apryMEeHTAllUH BBIBOJOB KOHKPETHBIX MO-
JIEKYJIIPHO-TeHETUYECKUX IKCIICPTHU3.

2. AxkpennTaiys 1 YHU(QUKALHS B COOTBETCTBHH C MEXKIY-
HapOJHBIMU CTAaHAAPTaMH Ha SJMHON METOJOJOTMYeCcKOr OcC-
HOBE M MHCTPYMEHTApUM CHUCTEMBbI SKCIEPTHBIX YUPEIKICHUH
[0 HPOBEICHUIO MOJIEKYJISIPHO-TCHETHYECKHX JKCIIEPTH3, 00-
yueHHE PabOTHHKOB OPraHOB JOCYIeOHOTO paccieioBaHus U
OIEPaTUBHO-PO3BICKHBIX MOJpPA3/IeNICHUH mpueMaM paboThl Ha
MECTE NPOUCHICCTBHA, HA KOTOPOM MOTI'YT HaXOAUTLCS CJICIbI
OHMOJIOTMYECKOTO TPOUCXOMKICHHS.

3. JlanpHeliiee pa3BUTHE M COBEPIICHCTBOBAHHE METOIOB
JIHK-ananu3a, HarpaBieHHbIX HA pa3padOTKy HOBBIX H IOBBI-
IICHUEC Sq)(beKTI/IBHOCTH CyIJ_leCTBy}OLI.lI/IX METOAUK IPOBECACHUA
MOJICKYJISIPHO-T€HETHYECKO IKCIIEPTH3bl, 0COOCHHO TI0 HCClie-
JOBaHUIO CMCIIAHHBIX U MUKPOKOJIUYECTB GHOHOFI/ILICCKI/IX clie-
1oB. Heobxommma pa3paboTka KpuTepueB (CTaHAapTOB) OIICHKH
copnaaenust JJHK-npoduieit ¢ Tem, 4T00bI SKCTIEPTHI HE TOIBKO
OIIPEICIISUIN BEPOSITHOCTD TAKOTO COBMAJICHUsSI, HO U (hOpMyYIH-
poBaJid AOCTYIIHBIC 1A cyﬂa BBIBOJIbI O TOXICCTBC.

Ha mytu ucrnonb30BaHUs MOJEKYISPHO-TE€HETHYECKOH 3KC-
HEePTU3bI B YTOJOBHOM CY/IONPOU3BOJICTBE CYLIECTBYET HEMAJIO
HETPOCTHIX Hpel’[ﬂTCTBMﬁ, HO, HCCMOTPs Ha UX HAJIUMYHUC, YHU-
KaJIbHbIe BO3MO)kHOCTH Metona JIHK-awanusa mo3sonmiu ei
3aHSTh 3HAYMMOE MECTO B apCeHaJIe CyAeOHO-OKCIIEPTHON MpaK-
TUKU pral/IHbl TaKXeE, KaKk 1 B )lpyFPIX Pa3BUTHIX CTpaHaxX MUpa.
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SUMMARY

PROBLEMS OF USING FORENSIC MOLECULAR-GE-
NETIC EXAMINATION IN CRIMINAL PROCEDURE
OF UKRAINE

Stepaniuk R., Shcherbakovskiy M., Kikinchuk V., Lapta S.,
Guseva V.

Kharkiv National University of Internal Affairs, Kharkiv,
Ukraine

The purpose of the study is to analyze the effectiveness of us-
ing the capabilities of a forensic molecular genetic examination
to solve the problems of criminal proceeding in Ukraine. The au-
thors analyze the regulatory acts governing criminal procedure
and forensic activities in Ukraine in context of identifying legal
problems of using molecular genetic expertise in criminal pro-
ceedings. 568 sentences handed down by the courts of Ukraine
in 2014-2018 in criminal cases of homicides (250 sentences),
robberies (250 sentences) and road traffic accidents (68 sentenc-
es), during the investigation of which specified examinations
were appointed, as well as 123 conclusions of molecular genetic
examinations conducted in 2018. A summary of studied mate-
rials in context of solving the problems of establishing DNA
profiles by experts, the correctness and completeness of posed
questions and the conclusions made by an expert, the value of
the results obtained for the defendant to establish whether the
defendant was guilty or not guilty, the reasons why the expert
task was impossible are conducted.

It is established that the effectiveness of the application of the
results of molecular genetic expertise in the criminal proceed-
ings of Ukraine can be improved providing that a number of
legal, organizational, methodological and procedural problems
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are solved. the need for legislative regulation of the procedure
for the selection of biological samples from various categories
of persons and their inclusion in automated databases of DNA
profiles; substantial replenishment of these bases; establishment
international cooperation of domestic bases with foreign infor-
mation systems are indicated.

Unification is required on a uniform methodological basis and
toolkit of a system of expert institutions for carrying out molecu-
lar genetic examinations, training of employees of investigative
and operational-search units to work at the crime scene with
traces of biological origin.

Further development and improvement of DNA analysis meth-
ods should include the development of new and improvement of
existing methods of molecular genetic examination, especially
in the study of mixed and micro-amounts of biological traces.
It is necessary to develop criteria (standards) for assessing the
coincidence of DNA profiles so that not only could experts de-
termine the likelihood of such a coincidence, but also formulate
conclusions about identity that are available to the court.

Keywords: molecular genetic examination, DNA analysis, bio-
logical traces of a crime, DNA profiling, criminal proceedings.

PE3IOME

MPOBJIEMbI TIPUMEHEHUS CYAEBHON MOJIE-
KYJISIPHO-TEHETUYECKOM 3KCNEPTU3bI B YIO-
JIOBHOM IIPOU3BO/JCTBE YKPANHBI

Crenanwk PJI., llep6axoBckuii M.I., Kukunuyk B.B.,
Jlanra C.II., I'yceBa B.A.

Xapvrosckuil HAYUOHANbHBIIL YHUGEpCUMEN GHYMPEHHUX Oell,
Xapwvros, Yipauna

Lenbio uccienoBanus sIBUICS aHaIM3 I(P(EKTHBHOCTH HC-
II0JIb30BaHUS BO3MOXKHOCTEH CyneOHONW MOJIEKYJIIpHO-T€HEeTU-
YECKOH IKCHEePTU3BI Ul PEIICHUs 3374 YrOJOBHOTO MPOH3-
BOJICTBA.

[IpoBezeH ropuIMuecKuii aHaIM3 HOPMATUBHO-TIPABOBBIX AKTOB,
PEryIMPYIOLINX YIOJIOBHO-TIPOLECCYATBHYIO U CYAeOHO-IKCIIepT-
HYIO JCATCIIbHOCTH B praI/IHC, C IO3ULIMKU BBISABJIICHHUS ITPABOBbBIX
npo0JieM UCIOIB30BaHHUsT MOJICKYIISIPHO-TCHETHUYECKOM JKCIePTH-
3bl B YTOJIOBHOM cyJionpou3BojcTee. M3ydeno 568 mpurosopos,
BBIHECEHHBIX cynamu YkpauHbl B 2014-2018 I 1o yrosjoBHBIM
nenam 00 yMBIIUIeHHBIX youiictax (250), pa3dosix (250) u aBro-
TPAHCIOPTHBIX MPOUCIIECTBUSX (68), IPU pacciIe0BaHUK KOTO-
PbIX Ha3HAYaJIMCh yKa3aHHbIC HKCIEPTU3bI, a Tawke 123 3akiro-
YCHUS MOJICKYIIPHO-TCHETUYCCKUX DKCIIEPTU3, IMPOBCIACHHBIX B
2018 roxy. [Iposenero 0600IIEHNE H3YYEHHBIX MAaTEPUAJIOB C TOY-
KU 3pEHUs PeLleHHs dKCIepTaMu 3ajad 1o ycraHosnenuto JJHK-
npoduieil, MPaBIILHOCTH U HOJIHOTBI TOCTABICHHBIX BOIIPOCOB M
CACJIAHHBIX JKCIIEPTOM BBIBOJIOB, LICHHOCTHU ITOTYYCHHBIX PE3YIIb-
TaToB I YCTAHOBJICHUSA CYIOM BMHOBHOCTH WJIM HEBUHOBHOCTU
TOZICYIMMOT0, TIPUYUH, KOTOPbIE 00YCIIOBJIMBAIM HEBO3MOKHOCTD
BBITTOJHEHUSI KCIIEPTHOTO 3a/1aHHsI.

YceraHoBieHo, uTo 3G (HEeKTUBHOCTH IPUMEHEHHS PE3yJIbTaToB
MOJICKY/ISIPHO-TEHETHYECKOM AKCIEPTH3bI B YTOJOBHOM IIPOH3-
BOJCTBEC YKpangl MOXET GI)ITb [IOBbILIEHA ITPU YCJIOBUMU PE-
HICHUA pslia NPAaBOBBIX, OPTraHU3allMOHHBIX, METOANYCCKUX U
MPOIIECCYANbHBIX MPOOIeM. YKa3blBaeTCs Ha HEOOXOIAUMOCTh
3aKOHOJATENILHOTO YPEryIMpOBaHUs NIPOLEypbl 0TOOpa 61oi0-
THYCCKUX 06pa3u013 OT pas3JIMYHBIX KaTel"Opl/Iﬁ JIMI U UX BKJIFO-
YyeHHe B aBTOMaru3upoBaHHbie 0a3sl qanubix JJHK-npodueii;
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CYIIECTBEHHOE IOIOJHEHUE 3THX 0a3 ¥ HaJa)KUBaHUE MEXKIY-
HapOJIHOTO KOOIIEPHPOBAHUSI OTEUECTBEHHBIX 0a3 ¢ 3apyOe)KHbI-
MH MH(OPMALMOHHBIME cucTeMaMu. JlanbHeilee pa3BuTHe 1
coBepuieHcTBoBaHue MeTo0B JIHK-ananm3a 1o/mkHO BKITIOUATh
B ce0st pa3pabOTKy HOBBIX U COBEPIICHCTBOBAHHE CYILECTBYIO-
IMX METOAUK IPOBEICHUS MOJICKYJIPHO-TEHETHYECKOH 3KC-
HEepTU3bI, 0COOCHHO 10 HCCIIEOBAHUIO CMEIIAHHBIX U MHKPO-
KOJIMYECTB Omonornyeckux cienoB. Heobxomuma paspaboTka
KkputepueB (cranaaprtoB) oueHku cosnaaenus JHK-npoduneit
C TEM, l{TO6]>I OKCHEPTHI HE TOJIBLKO ONIPEACIIAIN BEPOATHOCTD Ta-
KOTO COBMNAJICHHUS, HO U (pOPMYIUPOBAIN JOCTYIHbBIC JJIs CyAa
BBIBOJIbI O TOXACCTBE.
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SATPOI'EHHBIE INPECTYIUIEHUSA: BOITPOCBI METOAUKU PACCJIEJOBAHUSA

Mansmuu M.B., 2Becnasniosa O.U., 3Jlenncos C.®D., *Jlenncona T.A., “Kocrenxo M.B.

Xapwrosckuil nayuonanvuwiii ynueepcumem um. B.H. Kapasuna; *Xapbko6ckuil HAYuoHAIbHbIL YHUSEPCUMENT 6HYMPEHHUX Oel;
SAkademus cocydapemeennotl nenumenyuapholl ciyscool; *Hayuonanbuviil opuoudeckutl yuusepcumen
um. Apocrasa Myopozo, Xapvros, Ykpauna

CoBpeMeHHasi cUTyaliss B YKpauHe OTMEYaercs Crerudu-
YECKUM CBOEOOpA3HeM COIHMAIBLHO-IKOHOMHYECKUX U IOJIHU-
THYECKHUX OTHOIIeHWI. Ha 3ToM ¢oHe cymiecTByeT maccoBas
0e3paboTuila, MPOrpeccupyroT (HUHAHCOBBIC M MaTepUAIIbHBIC
npoGJIeMbl, yCyryOIsIOTCSl TPOTUBOPEUYHs W Pa300IIEHHOCTD
BCET0 YKPAHHCKOTO OOIIECTBA IMOJ BIUSHUEM KYJIBTHBUpYE-
MBIX B OOILIECTBEHHOM CO3HAHHMHU IPOTUBOPEYAIHUX JAPYT JPY-
I'y pasiM4HbIX MOPAJILHBIX MPUHIIKIIOB ¥ HEHHOCTEH. Bee aTu
(akTopbl, B CBOIO OYEPE/lb, MIOPOIKAAIOT POCT MPECTYITHOCTH B

© GMN

COBPEMEHHBIX YCIIOBUSIX TPaHC(HOPMAILMH U CTAHOBJICHUS Jeii-
CTBHUTEJILHO IIPaBOBOTO rOCYapCTBa.

HeiHemHye conuanbHO-9KOHOMUYECKHE peaslud KHU3HEAEe-
STETBHOCTH YKPAaHHCKOTO OOIIecTBa B IIEJIOM, a TaK)Xe BHe-
JIpeHHe B MEIULUHY HOBBIX METOJOB JICUCHUS BBI3bIBAET POCT
HE)KeJIaTeNIbHBIX MOCIEACTBUI BpaueOHBIX eHCTBUIl, KOTOpbIe
B IICUXOJIOTUH, @ 3aT€M U B KDUMUHAJIUCTUKE Ha3bIBAIOT SITPOre-
HHUSMH. DTOT TEPMHH, BBEJICHHBIN B HAyYHbIH 000pOT HEMEI[KHM
ncuxuarpoM A. bymke B nepBoil yerBeptu XX B., cocTosIui
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U3 IByX IPEYECKUX CIIOB — iatros (Bpad) u gennao (Mopokiaer),
B LIEJIOM 0003HA4YaeT HeKeJlaTeNbHbIC MOCIIEeICTBUS, BO3HUKA-
IOIIME NPU OKA3aHUM MEIMLUHCKON MOMOIIM BpadoM JIH0O0ro
npouis. DTH TMOCIEACTBHS YacTO BBI3BaHbI CYOBbEKTHBHBIMU
(baxropamu.

CyObeKkTaMu SITPOTEHHUH SIBJISIETCS HE TOJBKO MEIULIMHCKUE
pabOTHUKH, HO U PabOTHHKK (apMareBTHYeCKoi cdepsl, mo-
CKOIIbKY T€ M JIpyrHe CBOMMH HEIoA00alomuMU IpodeccHo-
HaJIBHBIMH JICHCTBUSIMHA MOTYT HOCTaBUTh B ONACHOCTb JKH3Hb
U 3I0POBbE HACEJICHUS.

OtxenpHbIE BONIPOCHI METOIUKHU PACCIIENOBAHUS IIPECTYyILIC-
HUM, CTaBsILIUX B ONACHOCTb XM3Hb WJIM 30pPOBbE YEJIOBEKA,
KOTOPBIE MPOUCXOAAT NP MEIMIIMHCKOM U (hapMarieBTHIeCKOM
00cITy’KUBaHUY, OBLIIM IIPEIMETOM UCCIICI0OBAHUS B TPyHax Ipe-
UMYILECTBEHHO 3apyOeKHBIX M HEKOTOPBIX OTEYECTBEHHBIX
YUY€HbIX M MpakTukoB [1-5,7-9,12,13,15-17]. HocTtaTtouHo nox-
POGHO 3TH BOIPOCHI U3JIOKEHBI B POCCUICKOM Kypce KpUMHUHA-
nmuctuky nox penakuueit O.H. Kopurynosoii u A.A. CrenaHoa
[11, c. 598-631]. K coxaneHuro, Ha COBPEMEHHOM 3TaIle B OTe-
4eCTBEHHON KPUMUHAINCTUUECKOH HayKe HET UeTKOl cucTeMa-
TU3ALUU SITPOTCHHBIX NPECTYIICHUH, B CBSA3U C UeM He ollpese-
JICHA YeTKas TaKTHKa OCHOBHBIX CJICIICTBEHHBIX CHCTBUI U HE
CYIIECTBYET €IMHCTBA MHEHHI OTHOCHUTEIILHO OOILICHPHHATOM
METOJMKH UX paccieOBaHMUs.

Y4uuThIBas U3IO0KEHHOE, LIENbI0 HACTOSILIETO MCCIIEAOBAHUS
SBUJIOCH OIIPEAEICHUE TIOHATUS «SITPOr€HHbIE NPECTYIICHUS,
YCTaHOBJIEHHE OCOOCHHOCTEH NX KPUMUHAJIUCTHYECKON Xapak-
TEPUCTUKH, OOCTOSTEIBCTB, MOMJIECKAIIUX HMCCIEAOBAHUIO, a
TaKXKe pa3paboTKa TAKTHUKKM OCHOBHBIX CJICJCTBEHHBIX ICHCTBUI
JUIS COCTAaBJICHUS CHCTEMbl KOMIUICKCHBIX KPUMMHAJINCTHYE-
CKHUX PEKOMEH/IALINI 110 BBISIBJICHHIO, PACCICI0BAHHIO U POdH-
JIaKTHKE IPECTYIUICHU, T.€. CO3IaHUe METOAMKU PACClIeoBa-
HUSL ATPOTEHHBIX MpPeCcTyIUICHUH. [l TOCTIKEHUS YKa3aHHOM
1IeJIY TIOCTABJICHBI CIISIYIOIINE 3a]a41: BO-IICPBBIX, OIPEIEIUTD
HOHSTHE SATPOTCHHBIX NPECTYILICHUI, IPEIOCTABUTh UX KPHMH-
HAJIMCTUYECKYIO XapaKTEPUCTHKY, PACKPBITh METOAMKY MX pac-
CJIEZIOBAHUS, NPEIUIOKUTh TAaKTHKY OCHOBHBIX CJIEICTBCHHBIX
JICUCTBHH;, a BO-BTOPBIX, MPOAHAIN3UPOBATH CYIIECTBYIOLINE
1po0IIEeMBI, C KOTOPHIMU CTAJIKUBACTCS CIICA0BATENb H/UITH OTle-
PaTUBHBIN COTPYIHHMK BO BPEeMs PACClICOBaHUs YKa3aHHOM Ka-
TEropuH NPECTYINICHUH U IPEIUIOKUTD IIyTH UX PEIICHHUS.

Marepuag u MeToabl. sl JOCTHXKEHUS MOCTaBICHHON
IIeJIM UCIIOJIb30BaHbl OOIIEHAyYHbIE U CHEIHaJIbHBIE METO-
JIbl TI0O3HAHUsA, U30paHHbIE ¢ y4eToM Leiau padotel. C momo-
b0 METOJA IOPUAUYECKOI0 aHaJIM3a OIpEeNesIeHbl 00CTOos-
TEJIbCTBA, IOJUICIKALINE YCTAHOBICHHMIO U HCCIEIOBaHHUIO
IpU PacciIeJOBAaHUM [eJl, CBA3aHHBIX C STPOTEHHBIMM IIpe-
crymiaeHussMu. CTaTUCTUYECKUH METOJ HCIOIb30BajCs IS
ONpEEJICHNUS TAKTUKU OCHOBHBIX CJIEICTBEHHBIX NEHCTBUI,
BBISIBJICHHS IIPOOJIEMHBIX MOMEHTOB, C KOTOPBIMHU CTaJKHBa-
€TCsl CIIeZI0BATelb U/WIIN OTIEPAaTUBHBIN COTPYIHHK BO BpeMs
paccieioBaHusl NMPECTyIUICHUH 1Mo (aKTy COBEpLICHHUS He-
OCTOPOXKHOTO IPECTYMJICHUS NPU OKA3aHUM MEIULIMHCKON
HIOMOIIH HJIM HEeHAJIJIe)KAIET0 BBITOIHEHUs TPOdecCuoHab-
HBIX O0S3aHHOCTEH MEIUIMHCKUM WM (hapMalleBTUYECKUM
PabOTHUKOM.

Pe3ysbTaThl M HX 00CYAKICHHS.

Kpumunanucmuueckas — xapaxmepucmuxa
AMPOEHHO20 XapaKmepa

CoBpeMeHHast MEMLIMHA, UMES B CBOEM apCeHaJIe JOBOJIBHO
JieiicTBEeHHBIE U Y()(EKTUBHBIC METO/IBI IMATHOCTHKH U JICUCHUSI
pas3InYHBIX 3a00JICBaHUM, KOTOPBIC paHEe HE MOIIABAINCH Jie-
YEHUIO0, OJHOBPEMEHHO YBEIMYMJIA U KOJIUYECTBO CEPhE3HBIX

npecmynjieHuil
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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OCJIOKHEHHH, KOTOpbIE BO3ZHHMKAIOT BO BPEMsI MEIUIMHCKUX
BMCIHIATCIILCTB, GOHBLHPIHCTBO OCJIOKHEHUH MOYKHO OTHECTH K
stporenusm [15, c. 25].

CornacHo JIeHCTBYIOIEMY 3aKOHOIATEIbCTBY? MEIULUH-
cKkuil mnu QapmaneBTHYSCKUI pabOTHHUK MOXET OBbITh MpH-
BJICYCH K yFOHOBHOﬁ OTBETCTBECHHOCTH 3a TAKUEC ATPOTCHHBIC
JefcTBUS, KaK HeHaJIeKalllee UCIOHeHHE TPOodeCcCHOHAb-
HBIX 00s3aHHOCTEH, MOBJEKIIEee 3apaKCHUE JIMIA BUPYCOM
uMMyHozeUIUTa YenoBeKa JIMOO MHOI HEHW3IeYUMON HH-
(dexuuronnoit 6ose3nnio (cT. 131 YK Ykpauns); pasriamieHue
CBEJICHUH O MPOBEJICHUH MEJAMIIMHCKOTO OCBUIETEIbCTBOBA-
HUSI Ha BBIBJICHHE 3apakKCHUs] BUPYCOM HMMYHOIE(HUIUTA
YeJIoBeKa JIN00 ApYyroi HeusnedyuMol MH(PEKIMOHHOM 6oes-
HU (cT. 132); He3akoOHHOE MPOM3BOACTBO abopTa (cT. 134);
He3aKOHHas jieueOHas JesaTesbHOCTh (cT. 138); HeokazaHue
MOMOIIIK OOJBHOMY MEAMIIMHCKHM paboTHHKOM (CT. 139);
HEeHaJyIeXKallee HCIOIHEHNE MPOQEeCCHOHANBHBIX 00s3aH-
HOCTCH MEAMIUHCKUM WK (hapMarieBTHUYCCKUM PabOTHHKOM
(c1. 140); Hapymenue npas nanuenta (ct. 141); He3akoHHOE
IIPOBEJICHUE ONBITOB HaJ yeloBekoM (cT. 142); HapyumieHue
YCTaHOBIIEHHOTO 3aKOHOM IMOpsAKAa TpaHCIIAHTALMH Opra-
HOB WJIM TKaHel yenoBeka (CT. 143); HaCHIBCTBEHHOE JIOHOP-
cTBO (CT. 144); HE3aKOHHOE pa3miallleHue BpauyeOHOW TaiHbI
(cT. 145).

[MepeuncieHHble cOCTaBbl MNPECTYIUICHUH 00pasyloT pas-
HOBH/HOCTb IOCSTaTEIbCTB Ha 310POBbE M IKU3Hb YEIOBEKa,
COBepIIaeMbIX B chepe MEIUIIMHCKOTO H (hapMaleBTHUCCKO-
ro obciyxuBanus. X cyObeKTbl IONYCKAIOT IPECTYIHYIO
HEOPEIKHOCTh WJIM MPECTYMHYIO JIETKOMBICJICHHOCTh (Camo-
YBEPEHHOCTb) IpPU BBIMOJHEHHH CBOUX MHPO(ECCHOHATIBHBIX
obs3anHOCTEe. OHM B CBOEH COBOKYIHOCTH 00pasyloT TpyIiLy
MPECTYIHBIX SITPOrCHUMH.

SITporeHHbIe NMPECTYIJICHHUS MPEACTABISIIOT CO0O0H CIIOXK-
HBIH Ipolece, HaYMHAIOMMKCA ¢ HapyIIeHUs IpaBUJl OKa3a-
HUSI MEUIIMHCKOW MOMOILIM HJIM (apMalleBTUYECKUX YCIYT,
BCJICJICTBHE YEr0 HACTYIAeT CMEPTh MAlUeHTa UIIH TSIKEbIe
MOCJIEACTBUA Ul ero 340poBbs. IloaTomy st paccienoBa-
HHUs COOBITUS NPECTYIUICHHUs B LIEJIOM HEOOXOIMMO HCCIIe-
J0BaTb KaK OTHCJIbHBIC B3JIEMECHTBI CHUCTEMbI ATPOIrCHHOIO
NpEeCTyICHUA, TaK U CYHIECTBYIOIINE MEXK Y HUMU BHYTPU-
CTPYKTYPHBIC CBA3HU, TO €CTh AaTb UM KPUMHUHAJIUCTUYECKYIO
XapaKTepPUCTHUKY.

ABTOpamMH Tpe/UIOKeHa KPUMHHAINCTHYECKAsh XapaKTepu-
CTHKA NPECTYIUICHUH SITPOreHHOIo XapakTepa: crocobd coBep-
HICHUS TIPECTYIUICHUSI, CIIOCO0 COKPBITHS MPECTYIUICHUS, 00-
CTaHOBKa COBEPIICHUS NPECTYIJICHUS, cy61)e|<T ATPOTCHHOI0
HPECTYIUICHUS], ITIOTEPIIEBIIHH, (PaKTHUSCKHE MOCIIEICTBHUS Ipe-
cTymieHus [6].

OTH 371€MEHThl KPUMMHAINCTUYECKOH XapaKTepUCTUKU CO-
BPEMEHHBIX [PECTYIUICHUH ITPOreHHOT0 XapaKkTepa MO3BOJISIOT
cA€JIaTb BbIBOJ O TOM, YTO OHU B LEJIOCTHOM BHIEC MOI'YT BbI-
CTYyIIaTh KaK TUIIMYHAA MOJACJb NJaHHBIX HpeCTyHJ’leHI/Iﬁ 1 OBITH
CBOE0Opa3HOIl TEOPETHUYECKOI OCHOBOI IIOCTPOCHUSI COTPY/AHH-
KaMy [PaBOOXPAHUTENIBHBIX OPraHOB pabodyell MoJeH pacciie-
JyeMoro npectyruieHust. [IpeuioxkeHHbIe AIeMeHThl YKa3aHHOM
KPUMHMHAIMCTHYECKOH XapaKTePUCTHUKK BaXKHBI TaKXKe VISl pe-
IICHHMS BOIIPOCA O KPyre 00CTOSTENBCTB 110 ANy, KOTOPBIE IO~
JIe’)KaT YCTaHOBKE.

Kpome TOro, 3T JaHHBIC BBICTYNAIOT KaK 3HAYMMBbIH (ax-
TOP, YKa3bIBAIOLINI COTPYAHUKAM MPABOOXPAHUTEIBHBIX OP-
raHoB MYTH, CPEICTBA M METO/bI UX AeaTenbHOoCTH. Ocolyio
pOJIb OHU UTPAIOT B IOCTPOEHUH U NMPOBEPKE TUIIUYHBIX BEP-
cuit npy nHGOpPMAIIMOHHOI HEONPEeIEHHOCTH ITPOreHHOTO
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npectyruieHns. B mogo6HbIX cirydasx 0000LeHHbIC JaHHbIE,
XapaKTepU3ylollue Ha TUIIMYHOM YPOBHE MCCIEAyeMble B
nene GakThl, 00CTOATENBCTBA, IPUIMHBI, MEXaHU3MBI, BBICTY-
[al0T HENPEMEHHBIM JJIEMEHTOM TEOPETHUYECKOH 0a3bl ciel-
CTBEHHOH Bepcuu. lIpryemM MX HCIONIB30BAHHE MO3BOJIUT B
OyaylieM BbIJIBUTaTh HE TOJBKO THIIOJIOTUYECKH OIpEe/eCH-
HbIC MPEINOJI0KEHHsI 00 OTHECEHHH HCCIIeyeMOoro o0beKTa
K KaTeropuu SITPOreHHMH, a TAKKe MHIMBMUIYaJIbHO OIpere-
JICHHBIEC BEPCHUH.

Oco0oMy KpUMHHAJIUCTUYECKOMY aHAJIU3Y MOJJICKUT IPO-
[[eCC B3aUMOOTHOLICHHH MeEXIy BpadoM (dapmaneBTrom) H
HAIMEHTOM, KOTOpBIM NpHUBENI K HEXKEJaTeNbHBIM MOCIEN-
CTBUSIM MEIUIHMHCKOTO ((hapMaleBTUYEeCKOro) BMeEIIaTelb-
cTBa. DTOT MpOILleCC MOXKHO B OOIIEM BHIE OTPa3HTh B Ta-
KO cXeme: MalUeHT — MeAUIUHCKHH paboTHUK ((papmaieBT)
— npodeccuoHaIbHbIC MOJHOMOYUSI — HapyLICHUE MPaBUII U
TpeOOBaHMH IPEJOCTaBICHUsI MOMOIM — jaedekT (TpaBMma,
3apaxKeHUe) — SATPOreHHs (peakius opraHu3Ma Ha ae(eKT
MEAMIIMHCKOHN U (hapMareBTUUECKOM MOMOIIK: CHMIITOM, 00-
JIe3Hb) — HEXKeJaTeabHbIH pe3ynbraT (rubeip nanueHTa uin
Bpen 310poBbio) [11].

CymecTtByer creurduka H3ydeHHs JTHYHOCTH MalUeHTa
(>KepTBBI): BO-IIEPBBIX, MALUEHT — 3TO AKTUBHBIH YYaCTHUK
npolecca OKa3aHWs MEIUIUHCKOW WM (apMaleBTHYECKOM
IIOMOIIIM, CaM MOXKET 3aByaJINPOBAHO, HO HE SBHO, YIIPABIATh
IPOLIECCOM JIEUCHHUSI; BO-BTOPBIX, MMALIUEHT — SABJISAETCS HOCHU-
TeJEeM ONpPEACICHHBIX Cyry0bo crenupuuecKkux U HHANBUIY-
QJIBHBIX Y€PT, COCTOSIHUN U 0coOeHHOCTE 310poBbs ((paxTo-
POB pHCKa), KOTOPbIC MOTJIM MOBIUSATH HA XOJ MEAUIIMHCKON
u dapmareBTryeckoil momouy. T (GaKTOPH UMEIOT 00b-
SKTUBHBII XapakTep, K KOTOPBIM MOXHO OTHECTHU: BO3pacT,
0J1, XpOHHUYECKHUe 3a0oeBanus, nmpodeccruoHasbHbie 3200-
JIeBaHMs, TIOJIHOTY, Xy100y, TCHETHYECKYIO IIPEIPACIIONOKEH-
HOCTB, aJlepruyeckoe 3aboyieBaHHe, Pa3iIUYHOIrO poaa aj-
JIEpTUYECKHUE Peaklluy OpraHu3Ma, ICUXUYeCKOe COCTOSHUE.

CaMoCTOATeNbHBIMU (hAaKTOPAaMHU pUCKA TAKKE MPEICTaB-
JISIOTCS: JaBHOCTH 3a0o0JieBaHMs, OTCYTCTBHE BpaueOHOTO,
JIEKapCTBEHHOTO M (hapMaleBTHUECKOr0 BMEIIATeIbCTBA, He-
OIPEICICHHOCTh ATHOJOIMM 3a00JeBaHMs; HCIOIb30BaHUE
HAlMEHTOM PAa3IUYHBIX (OPM M METOJOB JICUCHHsS, NPHEM
OJIHOBPEMEHHO Tpex U 0Oosiee JIEKapCTBEHHBIX IPErnaparos.
Hapymenue nopsiaka mpuema JIEKapCTBEHHBIX CPEACTB, IU-
eThI, HECOOIIOZCHUE TPEITI0KEHHOr0 OOJIBHUYHOTO PeXHMa
WM THOPUAHOE JICYCHHE C HCIO0Ib30BAaHUEM HEONPaBIaHHBIX
(bopM camosiedeHHsT TaKKe SIBISIOTCS (pakropamu aecTabu-
JIU3alMA OKa3aHHWs MEIUIUHCKOW WM (papMaleBTHUCCKON
MIOMOIIIH.

Jlnst mosiHOTrO, 0OBEKTUBHOIO U BCECTOPOHHEIO pacCieso-
BaHHsI BO3MOXKHBIX ()aKTOB STPOTCHUH MTPABOOXPAHUTEIIBHBIM
opraHaM He0OXOIUMO TIIATEIbHO U3YYHUTh JIMYHOCTbH JKEPT-
Bbl. C 3TOH Lenbl0 HEOOXOAUMO MOCTPOUTH ONPECICHHBIH
AJITOPUTM IOCJIENOBATE/IbHBIX ACHCTBUN, NPU3BAaHHBIX BbI-
SACHUTB: IPUHAUICkKAJ JIM HNALUCHT K IpyINIe pUcka; Kakue
CYLIECTBYIOT HMHAMBHAyaJIbHBIE OCOOCHHOCTH OpraHU3Ma;
KaKue Ipenaparsl IpUHUMAaI OHOBPEMEHHO; 3JI0ynoTpebie-
HHE BPEIHBIMU NPUBBIYKAMU (KyPEHHUE, CIUPTHBIC HATUTKH);
ynoTpebieHne HAPKOTUYESCKUX BELIECTB U UX aHAJIOrOB; (ak-
Thl CaMOJICYCHHUSI; IPU BBIOOPE METOAMKHU JICUCHHUS OBLIH JIU
YUTEHBI BPauoM HHIMBHIyaJbHbIE 0COOCHHOCTH OpraHU3Ma
(IpoBeaeHb! AMATHOCTHYECKUE UCCIICIOBAHNS HA BBISBICHUE
aJUIEPTUYECKOM peakuun).

ITpu u3ydeHnn TMYHOCTH CyOBEKTA ATPOrEHHOTO MPECTYILIE-
HHsL O0COOBIH MHTEpec MpeacTaBiseT (aKT, yKa3bIBAaIOIMH Ha
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BO3MO)KHOE OTCYTCTBHE Y HEro npo(eCCHOHAIbHBIX U HAIMYHE
MHIMBUIYQJIbHBIX KAQ4eCTB, KOTOPbIE MOIIM HEraTUBHO MOBIIH-
STh Ha BBIIOJIHEHHE UM CBOHMX NPO(ECCHOHANBHBIX 00s3aH-
HocTeil (ypoBeHb KBaMM(UKALUK, HATUYUE COOTBETCTBYIOLICH
aTTecTaluK, OTHOIICHUE K MPO(eCCHOHATBLHBIM 00513aHHOCTSIM,
HaJMYHe BO3MOXKHBIX (DM3MYECKUX WU ICUXUYECKUX 0COOCH-
HOCTEH, KOTOpbIE MOTYT MOBJIMUATH HAa IPOLIECC OCYLIECTBICHUS
o0si3aHHOCTEH (OCOOCHHOCTH pearupoBaHusi Ha OMACHOCTD,
JICHCTBUS B OKCTPEMAJIBHBIX YCIOBHSX).

AHanu3 craauil npoiecca OKazaHUsi MEIUIIMHCKOW MOMOILN
IALMCHTY, B Pe3y/bTaTe KOTOPOro y MalMeHTa BO3HUKIA WU
pa3BUIIach ATPOTCHUSL

W3yuenue nedeOHOro mpouecca IMpeanojaracT aHaju3
BCEX CTaJui (AMArHOCTHKA, JCUCHHE, MOCICI0BATEILHOCTD)
npolecca oOKkazaHUsA MEIULMHCKON oMol nanuenty. Hermo-
CpeCTBEHHas 3a/1aua aHajau3a — BBISIBUTH (DAKThl HAPYILICHHS
IPABUJI OCYIIECTBICHUS TOJDKHOCTHBIX 00SI3aHHOCTEH U cle-
JIYIOUIUX 32 HUMH JIe(eKTOB MEAULIUHCKOI 1K (apMareBTu-
YEeCKO# MOMOIIM. AHANN3Yy A0JDKHA IOABEprarbes HHpopma-
1¥sl, UMEIOIasAcsd B MEJUIMHCKUX JTOKYMEHTax O MalUeHTe,
MEIULUHCKUX PaOOTHHKAX; CBEACHUS O TAKTUKE M METOAUKE
JICUCHUSI KOHKPETHOH IaTOJIOTHH.

Ipu uccnenoBaHUM CTAAWM JICUCHHsT HEOOXOAMMO YCTaHO-
BUTh 00OCHOBAaHHOCTH BBIOOpA BPadoM OIPE/ICNICHHOIO METO/Ia
JIeueHUsl; pa3paboTaHHOW UM TAKTHKH JICUSHHSI, MEAMIIMHCKUX
MeponpusATHi (Ipouenyp, MaHHUIYIALUN, PaslIudyHOrO poia
BMELIATEILCTB); MOJrOTOBKH M TEXHOJIOTHUH IPOU3BOACTBA Ha-
3HAYEHHBIX JICKapCTB.

YCTaHOBJIEHHIO U TIIATEIBHOMY HCCIICAOBAHUIO IOUICKAT
00CTOSITENILCTBA, CBUIETEIBCTBYIOIME O TOM, YTO JCHCTBUA
Bpaua ObUIM HEaJeKBaTHBIMU COCTOSHUIO MALIUEHTA U KOHKPET-
HO CHTyaluH, B KOTOPOif eMy Oblila OKa3aHa MOMOILb.

OCOOCHHO 3HAYMMBI PE3YJIbTAThl TIIATEIBHOIO aHaiu3a 00-
CTOSITEJIbCTB, CBSI3AHHBIX C BO3HHKHOBEHHEM JedeKTa Meu-
LIMHCKOM MOMOIIM WK (hapMalieBTHYECKOro BO3JICHCTBUS U pa3-
BUTHEM STPOTCHHH.

Jle(eKThl MEAUIIMHCKON MOMOIIH Wi (HapManeBTUISCKOTO
BO3JCHCTBHS SIBISIFOTCS CJICACTBMEM HapylleHUs TpeOoBaHUM
OIIpEJeJICHHBIX TEXHOIOTHYECKUX CTAaHIAPTOB U B TO YK€ BpeMs
(axramu-10Ka3aTeIbCTBAME ITHX HapyiieHuit. Jledexrsr Mmenu-
IIMHCKOM TTOMOIIH, KaK MPaBUIIBHO KIACCH(DUIUPYIOT POCCHii-
CKUE YYEHbIC-KPUMUHAJIUCTBI, TIOIPA3ACIIAIOTCA Ha MOBPEXKae-
HUS, OTPABJICHUs, 3apa)keHUsl, HapylieHue Bocrpuarus [11, c.
618-621].

BeneacTBue A0MyImeHHOTO Ae(eKTa MEIUIIMHCKONH MOMO-
Y 1M GapMaleBTHYSCKOrO BO3/ICHCTBUSI BOSHUKAET SITPO-
IeHus. SITPOreHuH pa3ingaroTcs 110 CTEIICHH BBIPaXKECHHOCTHU:
ATPOTCHHBIN CUMIITOM, ATPOT€HHOE OCJIOKHEHHUE (CHHIPOM),
ATpOreHHoe 3a00JieBaHUE, ATPOreHHAs 00JI€3Hb OTJAJICHHOTO
nepuozna.

Bce srporenun B3aMMOCBS3aHBI: ATPOTEHHBIH CHUMIITOM,
€CIIM €ro He JUKBHUIUPOBATH, MOXKET BBI3BaTbh IPYrHe CHUM-
ITOMBI, UX COBOKYNHOCTh (CHUHIPOM) M, KaK OCJIOXHEHHE
pa3BHBasCh Iajbllie, MOXET MpHUOOpecTH CBOWCTBa OONE3-
HH. SITporeHus, He3aBUCUMO OT (OPMBI HPOSBICHHS, UMEET
CBA3M C IPYTMMH 3JIEMEHTAMU CHCTEMBI SITPOI€HHOIO Ipe-
CTYIJICHUS, IPOBOLUPYIOUUMHI €€ BO3HUKHOBEHUE WJIU SIB-
JSIIOIUMHECS ee cieacTBueM. JIrnboe nposBiIeHne ATPOreHUH
IpPSIMO HJIM KOCBEHHO MOXET IOBJIMATH Ha HACTYIUIEHUE He-
0J1IaroNpPHUATHOTO UCXO/1A.

Ha npaktuke 0coOyio CI0KHOCTb NMPEACTABISIET yCTaHOBIIE-
HME HaJIM4Ms ATPOTCHUU U IPUYUHHOHN CBSI3H - NPSIMOH (Hero-
CPEICTBCHHOMW) U OTMOCPEIOBAHHOMN, MEKIY HEOIArONPHUATHBIM
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pe3yJIbTaTOM BIMSHHS U JEATEIBHOCTBIO CyOBbEKTa IpecTy-
maenusi. O0s13aTeIbHBIM YCJIIOBUEM IIpU3HAHUA SATPOrC€HHOI'O
COOBITHSI NPECTYIJICHUEM SBIISIETCS, C OJHOW CTOPOHBI, 00y-
CJIOBJICHHOCTD SITPOTCHHH IC(PEKTOM MEAUIIMHCKON MOMOIIIH,
BO3HUKIIUM BCJICACTBUE HAPYLICHUSA MCAUIMHCKUM pa6OTHH—
KOM CBOMX NPO(eCcCHOHANBHBIX 00s3aHHOCTEH, a ¢ Jpyroi —
IPUYMHHAS CBA3b (MIPsIMasi WM KOCBEHHasl) ITPOreHUH ¢ HeOula-
ronpuATHBIM HcxonoM [11, c. 621].

Heobxonumo o6paTuTh BHUMaHUE HA TOT (aKT, YTO JOKa3a-
TCIbCTBA HpVI‘lHHHO—CHeJlCTBeHHOﬁ CBSI3U MEXKAY BOS)ICFICTBI/IGM
Ha OpraHu3M B IPOLECCEe MPEIOCTABICHUS MALHEHTY MOMOLIH
U HEXKEJIATCJIbHBIMU HACTYNUBIIMMU IOCICACTBUAMU TOJIKHBI
6a31upoBaTHCs HA COBOKYMHOCTH HEOOXOANMBIX M JOCTATOYHBIX
KPUTEpHUEB, OLICGHKa KOTOPHIX BO3MOJKHA Ha OCHOBE aHajM3a
MOJIHOTO 00beMa HMHPOPMAIMU, YTO OTPAXKAECT OOBEKTUBHBIC
u Cy6’beKTI/IBHbIe INPUYUHBI HACTYIUJICHUS He6ﬂaFOHpHﬂTHOFO
UCXO0/1a TAKOro BO3JCUCTBHUs. YCTaHOBJICHHE NPUYMHHO-CIIE/-
CTBEHHOM CBA3H SIBIIsIETCA Hanbosiee CI0KHOM mpoueccyalbHON
3a11allef/'1 U HAXOAWUTCA HCKIIOYHUTCIBHO B KOMIICTCHIIMH TOTIO
JIHM1A, KOTOPOE paccienyeT Aemo.

I/ICXO)IS[ M3 BBbIIICU3JIIOKCHHBIX 06CTO${T6J’I]>CTB, KOTOPBIE B
00s13aTeIbHOM ITOPSIJIKE TTO/JIEIKAT YCTAHOBICHUIO U UCCIIE/I0Ba-
HUIO NIPU PaCcCIEAOBAHUY SITPOT€HHBIX MPECTYIUICHUH, HE00XO0-
JIMO C LIeJIbI0 00€CIIeYEHHUS 1I0Ka3aTeNIbHOM 0a3bl OCYIIECTBUTh
KOMIUIEKC OHNPEACIICHHBIX TAaKTHYCCKUX MNPUEMOB, HMCHOIIUX
CBOIO crieH(UKY.

C sToli Lenblo, 10 YKa3aHHOH Ipymie e J0JDKHA MpOBO-
JIUTBCS Cy1eOHO-MEUIIHCKAs DKCIIEPTU3a KaueCcTBa OKa3aHHOI
MEIMIMHCKON MOMOIIH, OCYIIECTBIIsIeMast HA OCHOBE ClIeIHalTb-
HBIX MEIUIIMHCKHUX T03HaHui. [Ipr 9TOM noasiexar uccienona-
HHIO KaK MaTepHalbHble HOCUTENN HH(OpMaLnH (MEIULIMHCKAS
JIOKYMEHTALHsI, THCTPYMEHTBI, (papMalieBTHYECCKUE Tperaparsl,
Tpylbl, UX ‘laCTH), TakK M )XHUBbIC JIMIA C LCJIBKO BBIABJICHHUSA MC-
XaHM3Ma yCTaHABIMBAEMOI0 COOBITHS, ITOCIEA0BATEILHOCTH U
Pe3yJIBTaTUBHOCTH ACHCTBUI MEIMIIMHCKOTO WK (hapMalieBTH-
YCCKOro paGOTHHKa, BPEMEHHN BOSHMKHOBEHUSA, Pa3BUTUSA U BbI-
SABJICHUA ATPOTCHUU, CTCICHU €€ TAXKECTHU, HeHOCpeﬂCTBeHHOf/i
NPUYNHBI HACTYIUICHUS He6HaFOle/lﬂTHbIX JUIA ManueHTa I10-
CIIEACTBUM.

Jlorpoc, Kak OHO M3 OCHOBHBIX CIIICTBEHHBIX JACHCTBHUM IO
Ji€JIaM, CBA3AHHBIM C SITPOICHHBIMU MPECTYIUICHUAMU, TpeGyeT oT
CJICZIOBATEIISI HE TOJIBKO BBICOKOW MPO(EeCCHOHATIBHON ITOArOTOB-
KH, HO ¥ OMPE/ICIICHHOTO JIMYHOTO0 00beMa MEIUIIMHCKUX U (ap-
MAILICBTHYCCKHUX 3HAHUHN 1 YMEHUA UX MPABUIIBHO HUCIIOIB30BAThb.
OCOOCHHO 3TO BKHO MPH OLICHKE JOCTOBEPHOCTH M IMOJHOTHI
HOKa3aHUi moTteprieBiero U obBuHsiemoro. Hesnanue win He-
OCBEIOMJICHHOCTh COTPYIHHKA IIPABOOXPAHUTEILHOIO OpraHa,
HPOBOJISILIIETO PacCielOBaHUE, MOTYT OBITh HCIIOJIb30BAHBI KaK HH-
CTPYMEHT MECTH Bpavy CO CTOPOHBI €ro OBIBLIETO MalMeHTa U KaK
CPEZICTBO OCYILECTBIICHUS CO CTOPOHBI IPECTYITHHUKA OIPE/ICIICH-
HOTO TIPEIHAMEPEHHOTO MPOTHBOEHCTBHUSI TIPOLIECCY PaccieoBa-
HUsI BOOOIIIE, YTO HEIOIYCTHMO YKE CaMo o cebe.

Honpoc nomepnesuiezo

Ilo nenam o mpecTynHbIX ATPOreHUSAX HMPU JOIPOCE MOTep-
MNEBLICTO WJIKM €ro MpEACTaBUTEIIA HeO6XO):[I/lMO Y4UTHIBATH UX
0c000€ NCUXUUECKOe COCTOSIHIE, 00YCIIOBICHHOE TEM, YTO T10-
CArareJIbCTBO Ha 310POBLE UJIN )KU3Hb GBIJ'[O CACJIaHO B HCTUITNY -
HOW 00CTaHOBKE, B KOTOPOW OHU OXKUAAJHU MOJIyYUTh ITOMOIIIb,
COYYBCTBHUE, NOAACPIKKY UIIN XOTA OBI y4dacTue JIul, Cricuualib-
HO JUTs1 DTOTO MOATOTOBJICHHBIX. Ha caMoM Jiesie OHM MOonydHin
KapIMHAIBHO JPYTroii pe3ysIbTaT: IPUYNHEH Bpe/l 3710POBbIO, €ro
YXYALUICHUE, pa3JINIHBbIC OCIIOKHCHNY S, HETaTUBHAS peaKlus op-
raHusma u T.0. DToT (akTop OyaeT HeNn3MEHHO BIMATH Ha Jady
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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MOKa3aHWi CO CTOPOHBI MOTEPIICBIICTO H/HIM €r0 MPEACTaBU-
Teﬂel\/i, 4YTO MOXKET BbIPA3UTHCS B ABHOM npeyBeaneHm/l BpEaa,
NpEAB3ATOCTH UJIU Cy6’beKTI/IBl/I3Me. HO}I BJIMSTHUEM TIEPEHECCH-
HOTO 3a00JIeBaHMsI, CBSI3aHHBIX C HUM TEJIECHBIX CTPaJIaHuil, co-
[UAJIBHBIX HEYI0OCTB M Ha (DOHE MCHXMUYCCKHUX MECPCIKUBAHUI
HOTEPIEBLUIMHA MOXET HE HApOYHO OUIMOATHCS B OOBEKTHBHOM
OLICHKE HAa3HAYEHHOTO €My JICUCHUs WU APYroi MEIUIIMHCKOM
iy (hapMareBTUIECKOM ITOMOIIIH.

Bce nepeuncieHHble Bblle GakTopbl B 0053aTEILHOM ITOPSII-
K€ JIOJDKHBI OBITH YUTEHBI IPH MPOBEICHUH J0MPOCa MOTEPIIeB-
1Iero (ero mpeacTaBUTeNs ), BBISICHEHBI CIICHU(pUYECKHE CBe/Ie-
HHA O JIMYHOCTU IOTEPIICBLICTO, TO €CTh noupoGHme JIAHHBIC
0 €ro COCTOSIHHH JI0, BO BPEeMs M IIOCJIC JICYCHUs], B YACTHCTH
cooburan au notepreBunii Bpady (dpapmarerry) o6 ocodeH-
HOCTSIX CBOEr0 OpraHM3Ma, TFeHETHYECKHX HPEeIpacIiONokKeH-
HOCTSX (aJUIepruM); UMENO JIM MECTO 3JI0yNOTpeOIeHHue allko-
rojeM, KypeHue, yrnorpeOieHne aaKoroyisi BO BPeMsl JICUCHUS,
ObUTH T (DAKTHI CAMOJICUCHHS 10, BO BPEMS MU TOCIIC MEIU-
IIMHCKOTO WM (hapMalleBTHYECKOro BO3ACUCTBUSI; COOMOnancs
JIn pe](OMeHZ[OBaHHbIﬁ PEXKUM JICUCHUS; PA3bIACHAJICA JIU IIPUH-
LUI METOJMKH JICUCHUSI, ICHCTBUS MPENaparoB; WIK cOOOIIal
JM TIOTEPIEBIINH 00 YXYIIICHUH CBOETO 3[0POBBSI BO BpeMs
JICUCHUA.

Jlonpoc ceudemeneti

Ocoboe BHHUMaHHUE CJIEAYET YICIHUTh JONPOCY CBHUIE-
teneil. CBupereneil mo aeiaM O IMPECTYNHBIX STPOTEHUAX
1[eJIeCO00Pa3HO YCIOBHO Pa3/IeUTh HA TPU KATErOPUH: a) Me-
JUIMHCKHE WK (papMarieBTHUCCKUE PaOOTHHUKH, KOTOPBIC HE-
IMOCPEACTBECHHO IPUHUMAJIA Y4aCTHUE B BO3):[CI>’ICTBPIPI Ha 1oTep-
neBiero; 6) GONbHBIC, MPOXOIUBIINE C MOTSPIICBIIMM OOIIHUit
KypC JICUCHHUS; B) POJACTBEHHUKH, 3HAKOMBIE, JIPy3bsl IIOTEPIIEB-
111ero, 00J1a/1aI0IINe CBEICHUSIMU O COCTOSTHUH €T0 3/I0POBBSI 110,
BO BpeMsI M IOCJIC JICUCHHSI.

Tak, mpu J0MpPOCe MEAUIMHCKUAX HIH (hapMareBTUICCKUX
paGOTHI/IKOB, KOTOPbIE€ HEMOCPEACTBEHHO ITPUHHUMAJIU y'-{aCTI/Ie
B BO3/ICHCTBUYU Ha MOTEPIIEBIIETo (Bpaud, IVIABHBIC Bpaud Jie-
YaIero y4pekAeHUs, 3aBEAYyOLINe OTACICHHSIMH, IaToJIOro-
aHATOMBbI, (hapMaIeBThl, KOTOPHIC MOATOTOBMIA PELCHT HIIH
HPEeIOCTaBIIN MPO(ECCHOHATIBHYIO KOHCY/IBTALNIO, H3TOTOBH-
JIM IIperapar, JIeKapCcTBa), KPyr KOTOPBIX JOJIKEH OBbITh OIpese-
JICH 1IpU MSy‘leHI/II/I Me):lHLIPIHCKOﬁ le](yMeHTaLII/II/I U TOJIYYCHUHN
3aKJIIOUCHHS CYIeOHO-MEMIIMHCKON IKCIIEPTH3bI, HEOOXOIHMMO
HOJIyYHUTh 3HAYMMYIO HH(POPMALIMIO KaK O IPOLecce ITOMOIIHU 1
BJIMSIHUA B LICJIOM, TaK U 06 OTACJIBbHBIX HUX dTarax.

[lepen nompocom 3Toi KaTeropuu CBUAETEINEH ClIeAyeT 0Co-
OCHHO TIIATENFHO U 3apaHee MOATOTOBUTH NEpedeHb HE0OXo-
JUMBIX BOINPOCOB, HANpUMEp, KACAIOIIUXCS OCOOCHHOCTEH U
NPU3HAHHBIX TPAaBUII MArHOCTHPOBAHHS KOHKPETHOro 3a00-
JICBaHWsI, BHIOPAHHON TAKTUKH U METOIAMKH JICUCHUS, OCOOCH-
HOCTel peakiu OOJBHOro Ha Tpernapar, Je(eKToB JIeueHus,
IPHUYXH IOABJICHUA HETAaTUBHBIX HOCJ'[C}ICTBI/H"’I BOS}IeﬁCTBHﬂ Ha
nanueHTa. [Ipy moay4eHun 10CTOBepHON HHOPMAITHH 0C000e
MECCTO 3aHUMAKOT yKa3aHHbIe HaMH BBIIIC cneumbuqecxlxle Io-
3HAHMS COTPYAHHMKA IPABOOXPAHUTEIILHOTO OpraHa o mpodec-
CHOHAJILHOM MPAKTHKE MEAUIIMHCKOTO HIIH (hapMaIieBTHIECKOTO
paboTHHKA.

CrenoBarenb, ONEPATHBHBIM COTPYIHHMK WM J03HABATEIb
JIOJIDKHBI O6ﬂSaTeHbHO y'-{I/ITl)lBaTl) TOT (baKT, 4YyTO CBHUICTCIIN,
KOTOPBIE OTHOCATCSA aBTOpaMU CTAaTbU K 3T0ﬁ rpymre, 4aume
BCEr0 CaMH IPOTHBOJCHCTBYIOT PAacClIeJOBAHUIO: YKIOHSIIOTCS
OT a4y paBAUBBIX 1‘101<a3a1-[1/11‘/'1; CKPbIBAKOT CBEACHUSA U OTAECIIb-
Hble (aKThI, (aabCUPUIMPYIOT MEIUIMHCKYIO WK (apMaleB-
THUYECKYI0 JOKyMeHTanuoo. Mx nelicTBus yamie 00ycIOBICHBI



GEORGIAN MEDICAL NEWS
No 5 (290) 2019

HETIPaBHJIBHO MOHSTHIM YYBCTBOM KOPIIOPATHBHOM JTHKH, T.H.
«KPYTOBO¥ MOPYKON» MM HEXEJIaHUEM BCTYIATh B KOH(IMKT C
aJIMHHHCTpALIMCH CBOETO yUPESHKICHHSI.

[ToHsTHO, YTO CyOBEKT, ASHCTBYsS Kak MEIULIMHCKHN WM
(apmaneBTHYCCKHN PAOOTHUK, HCHAIICKAIIUM 00pa3oM BbI-
HOJIHUB CBOM (DYHKIIMOHAJIbHBIE 0053aHHOCTH, COBEpIIAs SITPO-
IeHHOE MPECTYIUICHHE, Yallle BCero Cpasy JKe MbITAeTCsl CKPhITh
ero cienbl. COKpbITHE NPECTYIUICHUH SATPOreHHOrO Xapakrepa
B OOJIBIIHCTBE CIIy4aeB COBEPILACTCS C MPHUBICUCHUEM BHHO-
BHBIMHU B 3TOT ITPOLIECC APYTUX PAOOTHUKOB MEAULIMHCKON HIIH
(dapmanesTryeckoir cdepol. Hambomee pacmnpocTpaHEHHBIMH
CHOCO0aMM COKPBITHSI 9TOH TPYIIIBI IPECTYIUICHUI SBISIOTCS:

- YMBIIUICHHOE IepeMelIeHHe MaiuenTa (IoTepIeBIIero),
HOJIYYHBILIETO ONPEeICHHOe HeaJeKBaTHOE MEAULIMHCKOE Jie-
YeHHe, C OJHOT0 MEIUIMHCKOIO YYPENICHUs! B japyroe (mpu
9TOM HECOO0OIIECHHE 00 3TOM) € IEJIBI0 U3MEHEHHUS MeCTa 00Ha-
PY)KEHUsI ITPOTCHHH;

- HEOOBSIBIICHUE, yMaluMBaHUE Iepe]] MauueHToM (ToTep-
neBHInM) (akToB SATPOreHUH HITH 00513aTeILHOTO (BO3MOYKHOTO)
BO3HUKHOBEHHSI JIATCHTHBIX SITPOTCHHBIX MOCIIEICTBUIH JICYCHHS
B OyayuieM, oTCyTCTBHE MHpOpMaIu 00 9TOM B UCTOpUH 00-
JIC3HU MAlIUEHTa (TIOTEPIIEBILEIO);

- danbcudukamnus UCTopun OOJE3HH MalKeHTa (MOTepIIeB-
IIEr0) JIAHHBIMH O HETIPOBE/ICHHBIX 00s3aTEeIbHBIX WM OO~
HHUTEJbHBIX aHAIIU3aX, MAHUIYJISILUSIX WM YKA3aHUE BBITOIHBIX
Pe3yJIBTaTOB MPOBEICHHBIX HCCIISIOBAHUIA;

- 3apaHee MOJATOTOBJICHHOE JIOKHOE alrOM MEIUIHNHCKOIO
uiH (hapMareBTHIeCKOro paboTHHKA;

- YHUYTOXXCHHE BHHOBHBIMH JIMIIAMH BEIICCTBEHHOW W/WIIH
JOKyMEHTAJIbHOM 0a3bl JIeueHMs, KOHCYJIbTALlUi, MperocTaB-
JICHHBIX MEIUIMHCKUX WINH (papMaleBTHYeCKUX yCIyr (dYeKu,
MEIMIMHCKHE KAPTOYKH, QHAJIN3bI) C LIEJIBI0 COKPBITHS CaMOr0o
¢axra yciyr;

- BPEMEHHOE COKPBITHE CHMIITOMOB STPOTCHHH y MAalUCHTa
(moTepreBIIero) MyTeM BBEICHUS JOIOIHUTEIbHBIX JICKAPCTB,
BEILCCTB,;

- MHCLICHUPOBKA MPECTYIUICHHS T10/] HEKPUMHUHAIBHOE COOBI-
THE, €CTECTBEHHYIO CMEPTh, (POPC-MayKOPHBIE 00CTOSTEILCTRA;

- CO3/IaHUE BUIMMOCTHU SIKOOBI TOOOYHBIX 3P(PEKTOB UCIIOIb-
30BaHHBIX IIPU JICUCHUH HENPOBEPEHHBIX, HO Pa3pelICHHBIX K
UCIIONB30BaHUIO (PapMalleBTHYEeCKUX IIPEnapaTos;

- MOJIACIIKA MOJITUCH NAIMEeHTa (TOTEePIIEeBIIET0) Ha JOKYMEH-
TaX, CBUJICTEIILCTBYIOIIMX O SKOOBI Jladye UM COIIACHsI Ha JKC-
HNEePUMEHTAJILHOE HCIIOJIb30BaHHE HOBBIX (DapMareBTHYECKUX
JIEKapCTB, NPENnapaToB, BELIECTB;

- 3aIyruBaHue, MOAKYII WM HHOE BO3/ICCTBHE Ha MAL[EHTOB
(morepreBIINX);

- COBEpILICHHE JPYroro MPECTYIUICHUs C LEIbI0 COKPBITHS
STPOTCHHH;

- aKTHBHOE HCIIOJb30BaHHE CITY)KEOHOTO IONOKEHHST PYKO-
BOJICTBOM JIeUeOHO-MEIHIIMHCKOTO 3aBEJCHUS, AABICHUE WM
KaKoe-JIM00 BIIUSHUE, IPOJUKTOBAHHOE YIIOMHHABIICHCS BbIIIE
«KOPIOPATUBHON 3TUKOI».

B mo6oM citydae ciieayeT y4uThIBaTh, YTO Kak Obl yMeso U
HCKYCHO BUHOBHBIE JIIIA HE COBEPIIAIN KaKUX-JIHOO0 Mep 10 CO-
KPBITHIO NPECTYIUICHUH WM €ro OTJEIbHBIX SJIEMEHTOB U KaK
OBl IPaBONOI0OHO OHU HE BelM ceOsl IPH ITOM, BCer/a Cyllie-
CTBYIOT OOBEKTHBHBIC M CyOBEKTHBHBIC (haKTOPBI, MPETSTCTBY-
IOIIME COKPBITHIO UCTHHBI [19, ¢. 8]. OObeKTUBHBIN (akTop 3a-
KJIIOYAETCsI B TOM, YTO IO BIMSIHHEM COKPBITHSI 0OCTOSITEIILCTB
HPECTYIHUK CO3MaeT BUAUMOCTH OIIPEIENICHHOIO COOBITHS,
HaxOMAIIErocsi B KOH(IMKTE C PealbHbIM, COCTOSIBIIUMCS CO-
obiTreM [9, ¢. 65-69]. IIpu BRIOOpE OMPENEICHHOTO Crocoda
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COKPBITHSI CYILECTBYIOT TaK)Ke OIpeIeiCHHbIe CyObeKTHBHbIC
(axTopbl, KOTOpPBIC 3aK/IIOYAIOTCSI B TOM, YTO IPECTYIHHUK,
CKPBIBAIOLIMI MPECTYIJICHHE, MOXKET UMETh O HEM HEIOJHOE,
(parMeHTapHOE MPE/CTABICHNE, HE BIAJCTh CIEHUATbHBIMH
3HAHMSIMM, HE UMETh B CBOEM PACHOPSHKCHUH HEOOXOIMMBIX
TEXHUYECKUX CPE/CTB, a TAK)KE, B MOMEHT COBEPIICHHUS 3a/y-
MaHHOTO, HaXOJUThCS B CTPECCOBOM COCTOSIHUH, BCIICJICTBHE
4ero OH He MOXKET BCE MPELyCMOTPETh U U30ekaTh omunook [18,
c. 147]. K Tomy xe HEOOXOAUMO UMETh B BUJY, YTO CYOBEKTHI
JTAHHOTO BH/IA MIPECTYIUICHUI HE SIBJISIOTCS FOPUCTAMH U HE MO-
ryT o0J1a/1aTh ONPEACICHHBIMH 3HAHUSMHE, B YACTHOCTH O METO-
J1ax U TaKTHKE PACcCIIE0BAHMs IPECTYIUICHHH.

C 1enplo NpeooIeHUsT BOBMOKHOTO POTUBOACHCTBUS pac-
CJICZIOBAHUIO CIIe0BaTEIb JOJDKEH 0c000€¢ BHUMAHHE YAEIUTh
IPOIIECCY MOJATOTOBKU K M3BATHIO CIICUUATBHON MEAMLIMHCKON
JOKYMEHTALH O MOTEPIIEBILIEM, HCIOJIB30BAHHBIX METOIUKAX
JICUCHMS, TIPOLICAYPAX, & TAKIKE CAMOCTOSITEIILHBIX BO3MOXHBIX
BBIBOJIaX BEIOMCTBEHHBIX IKCIIEPTOB O KA4€CTBE OKa3aHHOU Me-
JULUHCKOM 1moMoru. J[Jst 3TOro MOXKHO HMCIOIb30BaTh 3HAHUS
CIELMAJINCTOB, BIAACIOIINX OOJIBIIMMH MO3HAHUSIMH U OIIBITOM
B 9TOi1 crieruduueckoii cdepe, ¢ UX 00s3aTEIBHBIM ITOCIEAYIO-
LM TIPUBJICUCHUEM K Jiety. VIMEHHO CIIeManuCThl MTOJCKAKYT
COTPYHHUKY IPaBOOXPAHUTEIBHBIX OPraHOB, KaKOW HMEHHO
MacCHB HEOOXOMMO TOKyMEHTaIIbHOW HH(pOpMALMK TpeOyeT-
Cs1 JUIsl yCTAHOBJICHHSI OOBbEKTHBHOM UCTHHBI.

Jlonpoc GONBHBIX, MPOXOMMBIIMX COBMECTHBIH C MOTEp-
TMEBIIUM KypC JIUEHHs], UIMEET Takxke psiJi ocobeHHocTel. Bo-
IEPBBIX, HEOOXOAMMO MOJIYYHTh JJOCTOBEPHBIC CBEICHUS O
JIMYHBIX B3aMMOOTHOLICHUSX TAaKOTO JIMIA C MOTEPIEBIIUM H
OOBHHSIEMBIM MEIUIMHCKAM COTPYAHHKOM; BO-BTOPBIX, BBISIC-
HHUTbh UIMEHHO €TI0 UCTOPHUIO 00JIe3HH, YCTAHOBUTH METOJIUKY €ro
JIedeHHs. DTH JaHHbIE MTO3BOJISIT COMOCTABUTH UCIOJIb30BAHHbBIC
METOJIMKH JIeUeHHUs! (TOJbKO OPHEHTUPOBOYHO), YCTAHOBHUTH
2 PEKTUBHOCTD BO3MOXKHO Pa3JIMYHBIX METOIO0B, IOMOTYT BbI-
SIBUTh UCTHHHbBIC OTHOIICHHUS 3TOrO CBHUJETENSI U OOBHUHSIEMO-
rO M MPaBIUBOCTh €ro MMOKa3aHUil B OTHOLICHUH NepcoHana. B
JanbHEeHIIeM HeoOXOqMMO IOJIYyYUTh OT HEro JaHHble 00 OT-
HOILICHUH TOTEPIEBIIEro ¢ OOBHHSAEMBIM M BCEro IepcoHaia
JIeYaIlero y4pexxJIeHHUs K IOTepIeBIIEMY, OTISIbHBIX ITamax
Kypca JICYeHHsI, UCIIOJIb30BAHHBIX MMPOLEIYPaX U MEIUINHCKIX
MEpOTPHUATHSIX.

[Ipu nompoce 3HAKOMBIX, POACTBEHHUKOB M OJIM3KHX IOTEP-
TEBIIEro CIEAyeT JeNiaTh aKLUeHT Ha IOydyeHHe MHPOpMAaIn
MMEHHO O IIPUYUHHO-CIICACTBEHHO! CBSI3H MEXy o0palleHueM
MOTEPIEBIIErO 3a MOMOIIBI0 B MEIMIMHCKOE WM (apMmales-
THUYECKOE 3aBEJCHHE W HEraTHBHBIMU IOCIIEICTBUSIMH, HACTY-
MMBIIUMH JUIsL €70 370pOBbs. J{J1s1 3TOro HeoOX0AMMO MOTYUHUTh
JIOCTOBEPHBIC JJAHHBIE O MOTEPIIEBIIEM J0, BO BPEMs U I10OCIE
OKa3aHUs eMy BpaueOHON IOMOILH.

Jonpoc obsunsemozco

CunTaeM LenecooOpa3HbIM B OYEPEAHOU pa3 MOMYEPKHYTh
Ba)KHOCTb OCBEIOMJICHHOCTH CJIEZOBATEIIsl WIM OIEpPaTUBHOIO
COTPYIHUKA O HACYIIHBIX MpoOJieMax MEIUIIMHCKOW M (MJIH)
(apmarieBTHUECKOM chephl IesTeIbHOCTH, a TAKIKE 3HAHUS UM
MEIHIINHCKOM, (hapManeBTUIeCKON U crienudruecKkoi npodec-
CHOHAJIbHOI HOPMaTHUBHO-CIIPABOYHOI AOoKyMeHTauuu. Vmen-
HO C 9THM TECHO CBsI3aH Pe3yJIbTaT A0Npoca 0OBUHIEMOTO.

Tak, npu BEIOOpE TAKTHKH OMTPOCa OOBUHSIEMOTO HEOOXOIU-
MO TIPEXKJIe BCEro BBISCHUTH M 3HATh OOCTAHOBKY M YCIIOBHS, B
KOTOPBIX MPOBOAMIICS JIeueOHbIN MPOLECC, a TAKKE CUTYaLHIO,
IPE/IIECTBOBABIIYIO HAYaly €ro OCYIIECTBICHHS U BBINOJIHE-
HHSI MeIMIMHCKOro Meponpusitust. Criennguka 3Toro gonpoca
COCTOUT M3 OTIEJIPHOTO 3JIEMEHTa — HEOOXOOUMOCTH MAaKCH-
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MaJIbHOM JeTaau3aliy NOKa3aHui OOBHHIEMOTO, PU KOTOPOU
JIOTIPAIIMBACMBIif B CBOOOMHON (opMe MPEAOCTABISCT BCE U3-
BECTHBIC eMy (aKThl, JaeT UM CYOBbEKTHBHYIO OLICHKY, 3aTeM
HOIPOOHO OTBEYAeT Ha YTOYHSIOIIUE BOIPOCH CIIEHOBATEINs
(>KeJaTeIbHO C Y4aCTHEM JKCIEpTa).

CuyntaeM 11e51eco00pa3HbIM MPH A0MPOCE OOBHHIEMOTO, Tpe-
JKJIe BCEro, BBISCHUTH OOCTOSITENIBCTBA, CBSI3aHHBIE C €ro Mpo-
(eccHOHANBHOI MOATOTOBKOI M CIy)KeOHOH JesTeIbHOCTBIO;
l'lO)IpO6H0 YCTaHOBUTH TEXHOJIOTHIO MEIAUIHUHCKOIO MEPOITPHU-
ATUA WKW CTaaAuH J'le‘leGHOFO nponecca 1py BbIIIOJIHEHHUU KO-
TOPBIX BO3HUK Je(eKT. 3aTeM CcJeayeT MepeiTH K BOompocam
OTHOCHTEJIbHO OOCTOSITENILCTB BBIINOJIHEHUST KOHKPETHOIO Me-
JIULIMHCKOTO MEPOIPUSTHS, ONPEAETICHHON CTaluM JIeueOHOro
nporiecca, B Xo/ie KOTOPOro, MO BEPCHUH CIEICTBUS, MOT ObITh
INPUYMHEH Bpex norepresiieMy. VIMEHHO Takoe MOCTpoeHue
JIONPOCa Yalle BCEro JIMIIAET AOMPAIINBAEMOTO BO3MOXKHOCTH
B JIaJIbHEHIIIEM CChIIAThCSI Ha CBOIO HEJIOCTATOUHYIO KBaIH(H-
Kaluro, OTCYTCTBUE OIIbITa, CIICIUAJIbHBIX 3HaHHﬁ, Ha HC3HAHUC
MEIULIMHCKUX CTaHIAapTOB.

Eciin 00BUHSIEMBIH MTPEIOCTABISET KaKUe-JIM0O JaHHbIC WU
CChUIACTCS HAa KOHKPETHbIE 00CTOATENbCTBA, [IPU HAIUYUH KO-
TOPBIX OH HE MOT" OKa3aThb a}leKBaTHy}O MEINIUHCKYIO ITOMOIb,
HE0OXOIMMO TIIATEJILHO [IPOBEPUTH STH 00CTOSITEIHCTRA.

Ccbulka OOBHHSIEMOTO Ha HE3HaHHE WM HEJOCTaTOYHOE
3HAHWE CHMIITOMAaTHKH U 0COOCHHOCTEH MpOTeKaHus 0OJIe3HH,
IpaBuJl NIPOBEACHUSA KOHKPETHOIO MEAUIITMHCKOTO MEPOITPUATHUA
WK Ha CBOIO HEJIOCTATOYHYIO KBAIM(UKALUIO JOIKHBI OL[CHHU-
BATbCA UCXOIs U3 Z[OH)I(HOCTHOﬁ I/IHCprKLII/II/I Bpa4da-crieuaimn-
cTa B 3TOi obnmacTu. B Takux cirydasix cieiyer HOMyYHTh KOH-
CYJIBTALUH IKCIIEPTa, ONIPOCHUTH €r0 U IMPOBECTH C €r0 y4acTHEM
JIOTIPOC OOBUHSIEMOTO.

Yaie Bcero oOBHHSIEMBIE IO JieflaM paccMaTpUBacMON Ka-
TEropyuu HE IMPU3HAIOT CBOCﬁ BHHBI U AKTUBHO OTpHULAIOT Ha-
JIMYUe IPUYMHHOMN CBA3M MEXAY CBOMMHU JICHCTBUAMHU U HebOna-
TONPUATHBIMU TMOCICACTBUAMU, HaCTyHHBLHI/IMH JUIA 310POBbA
HOTEPIEBLIEr0, 03TOMY HEOOXOAMMO HCIOJIb30BATh BBIBOJBI
CIELHAINCTOB M IKCIIEPTOB, COAEpIKAIINE HHPOPMALIUIO O Me-
}IHHHHCKOﬁ CTOPOHE MEXaHM3Ma NPUYUHCHUA BpE€Aa, a TAKKE
INOKa3aHus MOTEPIICBLICTO U CBH}IeTeJ’leﬁ, KOTOPbIC MOFyT oxa-
paKTepr30BaTh ONpeIeICHHbIC KadeCcTBa CyObeKTa MpecTyIuie-
HHsI, B OCOOCHHOCTH €ro OTHOLICHHE K cBoeil npodeccun [11,
c. 629-630].

Cospemenbie npoonembl 8bIsIGIEHUS U PACKPLIMUSL AMPOSEH-
HbIX NpecmynieHull, ¢ KOmopulMu Cmaikugaromes npagooxpa-
HUmenbHble OP2aHbl

CuntaeM 1e1eco00pa3HbIM OCBETUTh OTIEJIbHBIC ACIICKTHI
npoOJIeMaTUKK BBIABICHUS U PACKPBITUS STPOICHHBIX MPECTY-
IUICHUH, C KOTOPBIMHU, K COXKAJICHUIO, CTAIIKUBAIOTCS TIPABOOX-
paHUTENIbHbIE OPraHbl B COBPEMEHHBIX YCsI0BUAX. C 3TOH 1eIbIo
aBTOpaMHM CTAaTbU INPOBEACHO HUHTCPBBIOMPOBAHUEC OTIACIIbHBIX
IPYIII CJIe/IOBaTeNIel U ONIePaTHBHBIX COTPYIHUKOB OPTaHOB I10-
JIMLIUH U CITy>KOBI 6e30macHocTH B XapbkoBckoii oonactu (Ykpa-
UHA). BBIABIEHO, YTO Ha NIPAKTUKE paccieJOBaHUE MIPECTyIlIe-
HHH 110 PaKTy COBEPIICHHS HEOCTOPOKHOTO IPECTYIICHHS IPH
OKa3aHuHu Me):(MLlPIHCKOﬁ IIOMOIIIN HUJIKM HEHAIJICKAIECTO BBIIOJI-
HCHUS MPOPECCHOHANBHBIX O0S3aHHOCTEH MEIUIIMHCKHM HJIH
(bapmManeBTHYCCKUM PabOTHUKOM CTAJIKMBACTCS C OIMpPEICIICH-
HBIMH TPYAHOCTSMH. Bo-1epBbIX, TpH A0mnpoce 0OBHHSIEMOTO,
TaK K€ KaK 1 ITPHU OCYLIECTBIICHUU GOHLLUI/IHCTBa CJICACTBCHHBIX
JICUCTBUH TI0 JieslaM JJAaHHOM KaTeropuu, CJeNoBaTelb JOKEH
y‘[I/ITbIBaTb TOT q)a](T, 4YTO OH HAaBCpPHsKaA CTOJIKHETCA C aKTUB-
HBIM HpOTHBOHeﬁCTBHeM MHOXECTBA 3aUHTCPCCOBAHHBIX JIUIIL,
B TOM YHCJIC W BBICOKOIIOCTABJICHHBIX, pyKOBO):[CTBleU.IPIXCS[
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B CBOMX JICHCTBHSIX HEMPABHJIBHO MOHATHIM YYBCTBOM KOPIIO-
PaTHBHOI 3THKM MM TaK Ha3bIBAEMOM «KPYroBOH MOPYKOM»;
BO-BTOPBIX, KaK YKa3bIBAJIOCh BBIIIE, M3yUYEHHE COCTaBa IIpe-
CTYIUICHHMSI, aHAJIM3 M OLIeHKa COOpaHHOH MH(OpMAIMU Tpen-
HOJIArafoT MCIHOJIb30BaHUE OOJNBIIOrO MOHSATHUIHOrO armapara
MEMIMHCKOTO WK (papMalieBTHYECKOro XapakTepa, 3HaHHs CO-
TPYAHUKAMH HPABOOXPAHUTEIbHBIX OPraHOB BCEW CrelM(UKH
MEIHUIIMHCKON U (hapMarleBTHUCCKOH PabOThI; B-TPEThUX, MPH
paccieoBaHiK TaKUX MPECTYIUIEHHH 0Co00 3HAYUMYIO POJIb
UTpaeT 4eTKOE B3aMMOAEHCTBUE CIICAOBATENS U ONEPATUBHBIX
COTPYAHUKOB.

BriBoabl. Yenex paccieoBaHUs ITPOI€HHBIX IPECTYIICHUH
BO MHOT'OM 3aBHCHUT OT Kau€CTBEHHOH MOATOTOBKU COTPYIHHKA
MPaBOOXPAHUTEIBHOIO OpraHa, ero CrocoOHOCTH K caMoo0y-
YEHUIO U MOJyYCHUIO HOBBIX 3HaHUH. OnpeeneHHbli )KU3HEH-
HBIH 1 TPoeCCHOHANIBHBIN OIBIT 0TOOPA3UTCS B IIPABHIBHOCTH
IIPUBJICUEHUS K pacCICIOBaHUIO Jiesa CIICLIMAIUCTOB U3 PAa3HBIX
obnacteil 3Hanuil. Ha nHamr B3misin, d¢dQexTuBHas MeToxHKa
pacciejoBaHus ITPOreHHBIX MPECTYIUICHUI J0DKHA OBITH TO-
CTPOCHA C YYETOM CJIaXXEHHOH KOOPIMHALMU PA3IUYHBIX IIpa-
BOOXPAHHUTEIILHBIX OPraHOB MEXAY cO00M, X 3(pdeKTHBHOrO
B3aUMOJICHCTBUS C PA3IMYHBIMU OpraHAMU TOCYIapCTBEHHOM
BJIACTH M OOIIECTBEHHBIMH OPTraHU3aLUsIMU, KOTOPbIE (YHKIH-
OHHPYIOT B 3TOH cepe IKHU3HeAeTeIbHOCTH 001IeCTBa.
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SUMMARY

IATROGENIC CRIMES: ISSUES OF THE INVESTIGA-
TION TECHNIQUE

"Danshyn M., ’Bezpalova O., 'Kostenko M., *Denysov S.,
Denysova T.

'VN. Karazin Kharkiv National University, *Kharkiv National
University of Internal Affairs, 3Academy of the State Penitentia-
ry Service; *Yaroslav Mudryi National Law University, Kharkiv,
Ukraine

The objective of the article is to define the concept of iatro-
genic crimes, the specifics of their forensic characteristics, the
circumstances to be established and studied, and the develop-
ment of tactics for the main investigative actions.

To achieve this objective, the authors have used general scien-
tific and special methods of cognition, chosen according to the
objective of the paper. So, the circumstances to be established
and studied during the investigation of cases involving iatrogen-
ic crimes have been determined with the help of the method of
legal analysis. The statistical method has been used to determine
the tactics of the main investigative actions, to identify problem
aspects faced by investigators or operative officers during the
investigation of crimes on the commission of a negligent crime
in the provision of medical assistance or improper performance
of professional duties by medical employees or pharmacists.

The carried out study made it possible to formulate a forensic
characteristic of iatrogenic crimes, to determine and analyze the
stages of the process of providing medical care to a patient, as
a result of which the patient had or developed iatrogeny, to pay
attention to specific features of the interrogation of victims, wit-
nesses and suspects.

The authors have highlighted some aspects of the problem
of identifying and solving iatrogenic crimes faced by law en-
forcement agencies. For this purpose, the interviewing of cer-
tain groups of investigators and operative officers of the police
and security service in Kharkiv region has been conducted. This
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made it possible to identify problematic issues faced by inves-
tigators or operative officers during the investigation of crimes
on the commission of a careless crime while providing medi-
cal assistance or improper performance of professional duties
by medical employees or pharmacists and to suggest the ways
to solve them.

Keywords: iatrogeny, a crime, medical assistance, treatment,
a medical employee or a pharmacist, professional duties, treat-
ment methods, health.

PE3IOME

ATPOI'EHHBIE IPECTYIUIEHHUSA: BOITPOCBI METO-
JUKHU PACCJIIEJJOBAHUS

UTansmmn M.B., 2Becnasiosa O.U., 3Jlenucos C.D.,
3lenucosa T.A., “Kocrenko M.B.

Xaporosckuil nayuonanshwiti ynusepcumem um. B.H. Kapasu-
Ha; *XapbKo6CcKull HAYUOHAIBHBLIL YHUSEPCUMEM GHYMPEHHUX
oern; *Axademus 20cy0apcmeeniol NeHUMeHyuapHou ciyxicobl,
‘Hayuonanvhoiii jopuduyeckutl ynueepcumem um. Spociasa
Myopoeo, Xapvkos, Yrpauna

Lenb ncciaenoBaHusi — ONpENEICHUE HMOHITHS STPOTCHHBIX
IPECTYIUICHNH, OCOOEHHOCTEH HMX KPUMMHAJINCTUYECKON Xa-
PaKTePUCTHKHU, OOCTOSATEIBCTB, MOUICKAIMX YCTAHOBICHUIO U
HCCIICIOBAaHUIO, Pa3pab0TKa TAKTHKH OCHOBHBIX CJICICTBEHHBIX
JICHCTBHA.

Vcnonb30BaHbl 00LIEHAYYHBIE M CIEHUAIBHBIC METOIbI HO-
3HAHMS, N30paHHbIC C y4eToM Heiu padotsl. C MOMOIIBIO Me-
TO/Ia IOPHUAMYECKOTO aHalM3a OIpe/eeHbl OOCTOSTENbCTBA,
MO/UIS)KAIIME YCTAaHOBJICHUIO U MCCIICIOBAHHIO TIPH PACCiIeo-
BAaHUH JICJI, CBSI3aHHBIX C ITPOT€HHBIMH NpecTyruieHnsiMu. Cra-
TUCTUYCCKUI METOJ HCIIOJBb30BaH ISl OMPENCIICHHUS TaKTUKU
OCHOBHBIX CJICICTBCHHBIX JACUCTBHH, BBISBICHUS MPOOICMHBIX
MOMEHTOB, C KOTOPBIMHU CTAJIKUBACTCS CJICOBATEIb /UM Olle-
paTHBHBII COTPYIHUK BO BPEMsl PACcCICAOBAHHS NPECTYILUICHUH
1o (aKkTy COBEpIICHUS HEOCTOPOXKHOTO IMPECTYIUICHHS IpU
OKa3aHWHU MEIUIUHCKOM MOMOIIM WIIM HEHAUIEXKAILETO BBIITOJ-
HEHUST TPOPECCHOHANBHBIX 00SI3aHHOCTCH MEIMIMHCKUM HJIH
(hapMareBTHYCCKIM PaOOTHUKOM.

[IpoBeneHHoe HccienOBaHHE MO3BOJIMIO CHOPMYIHPOBATH
KPUMHHAJIUCTHYECKYIO XapaKTePUCTHKY IPECTYIUICHHH STpO-
TeHHOTO XapakTepa, ONPEIeNIUTh U MPOAHAIN3UPOBATh CTaHN
nporecca OKa3aHus MEIUIUHCKOH IOMOIIY TMAalMeHTy, B pe-
3yJIbTaTe KOTOPOIo y MAalMEeHTa BO3HUKIIA MM Pa3BUIIACH SITPO-
TeHHUs], yISUTh BHUMaHHE OCOOCHHOCTSIM JONpPOca MOTEpIIeB-
1IeT0, CBUJETENIeH U T0J03PEeBaEMOro0.

OcBeleHbl OTACIbHBIC ACTEKThl MPOOJICMATHKU BBISBIIC-
HHUSI M PACKPBITUS SITPOTCHHBIX MPECTYIJICHUH, C KOTOPBIMU
CTaJKMABAIOTCS IPABOOXPAHUTEIIbHBIC OpraHbl. VHTEpBBIO-
MPOBAaHNE OTACIBHBIX TPYII CleIoBaTeNieii U OlepaTHBHBIX
COTPYJHHKOB OPTraHOB IOJUIMU U CIIyKObl 0€301MacHOCTH B
XapbKoBcKoil obnactu (YkpauHa) MO3BOJMIO BBISIBUTH IPO-
OJIeMHbBIE MOMEHTBI, C KOTOPBIMH CTAJIKUBACTCS CIIEIOBATEIb
W/WIA OTICPATUBHBIA COTPYIHUK BO BPEMs pacclieIOBaHUS
HPECTYIUICHUH 10 (GakTy COBEpILEHHs] HEOCTOPOIKHOIO Ipe-
CTYIUICHUSI IPU OKA3aHUHM MEIUIIMHCKOW ITOMOIIH HWIIM HeHA-
JIC)KAIIETO BBIMOJHCHUS TPOPECCHOHAIBHBIX 00sS3aHHOCTEH
MEIUIUHCKUM WK (hapMareBTHUYECKUM PaOOTHUKOM U TIPE/I-
JIOXKUTh IIYTH UX PEIICHHUS.
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STRUCTURAL AND SEMANTIC ANALYSIS OF COMPOSITES WITH A CHEMICAL COMPONENT
IN LATIN MEDICAL TERMINOLOGY

'Synytsia V., ?Bieliaieva O., 2Lysanets Yu., *Kiryk T., ZHoncharova Ye., *Vardanian A.

'Bukovinian State Medical University, Department of Foreign Languages, Chernivtsi, *Ukrainian Medical Stomatological
Academy, Department of Foreign Languages with Latin and Medical Terminology, Poltava; *Kyiv Medical University,
Department of Foreign Languages, Social and Humanitarian Subjects, Kyiv, Ukraine

The tendencies and principles of Latin medical term forma-
tion, the mechanisms of functioning, semantic peculiarities in
the synchronic and diachronic aspects continually attract mod-
ern linguists [2,5,7,8], philologists and terminologists [8-12],
since these issues provide an opportunity to follow the stages in
the development of medical science through the prism of their
verbal codification [13-17] and contribute to the standardiza-
tion the Latin sublanguage of medicine [24-27]. The range of
research in Latin medical terminology is very broad [19-23]. In
spite of the foregoing, the linguistic aspect in the study of the
Latin terminological vocabulary has not exhausted its possibili-
ties and still remains a relevant direction of research. The rea-
son for this relevance lies in the fact that modern international
medical terminology continues to use the Greek and Latin ter-
minology for verbalization of new pathologies, diagnostic and
treatment methods.

The objectives of our research are to determine the status of
composites with a chemical element, to trace their etymology,
and to determine the framework of their functioning and features
of word formation.

Material and methods. The research material relies on
the authoritative encyclopedic and etymological dictionaries
[1,3,4,6,18,28]. We used the method of continuous sampling
with a semantic criterion, which enabled us to detect more than
90 terms with a chemical component.

Results and their discussion. The research demonstrated that
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the names of such chemical elements as Arsenicum, lodum, Cu-
prum, Kalium, Oxygenium, Aluminum, Chlorum, Bismuthum,
Argentum, Natrium, Nitrogenium, Hydrogenium, Hydrargyrum,
Phosphorus, Aurum are often used as components for generating
clinical Latin terms. Depending on the number of term elements,
involved in the derivation, we distinguished the following struc-
tural formations.

1. The basis of the name of the chemical element takes first
place + final term element. Among the final term elements, the
following are productive:

-aemia — indicates the physiological or pathological norm
in the content of a certain chemical element in the blood,
for example, iodemia — the presence of iodides in the blood,
kalaemia / kaliaemia, syn. potassaemia — the presence of
potassium in the blood, chloraemia — excessive chlorides in
the blood, cupraemia — the presence of copper in the blood,
natraemia — the presence of sodium in the blood; nitrogen-
aemia — excessive concentration of nitrogen products of pro-
tein metabolism in the blood;

-therapia — indicates the treatment methods, for example,
iodotherapia — gout treatment with iodine and iodides, oxy-
genotherapia — treatment of acute and chronic respiratory insuf-
ficiency by introducing the oxygen into the body, ferrotherapia
— the use of iron for the treatment of iron deficiency anemia,
aurotherapia, syn. chrysotherapia — treatment with the use of
gold salts, arsenotherapia — treatment of diseases with the use
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of Arsenicum or its preparations;

-penia — indicates the lack of anything, insufficiency, for ex-
ample, sideropenia — insufficiency of iron, especially in erythro-
cytes, kalipenia — potassium deficiency in the body, chloropenia
— insufficiency of chlorine ions in the body, phosphorpenia — the
lack of phosphorus in the body;

-uria — indicates the state of urination, for example, haematu-
ria —the presence of blood in urine, phosphoruria — the presence
of free phosphorus in urine, cupriuria — the presence of copper
in urine, chloruria — the presence of chlorides in the urine;

-uretic — indicates urinary excretion, for example, kaliuresis,
chloruresis, natriuresis.

2. Prefix + base of the name of the chemical element + final
term element. The most productive are two Greek prefixes: hy-
per- and hypo-, which are used to denote antonymic concepts,
namely: hyper- indicates an increase in the quantitative nature,
denoted by the root word, and prefix hypo- indicates a decrease.
The collected material embraces eight antonymic series with a
final term element — aemia:

* hyperferraemia (excessive iron in the blood) — hypoferrae-
mia (decreased iron content in the blood);

* hypernatriaemia (excessive sodium in the blood) — Aypona-
triaemia (decreased sodium content in serum);

* hyperchloraemia (increased serum chloride concentration)
— hypochloraemia (abnormally high levels of chlorides in the
blood);

* hypermagnesemia (high levels of magnesium in the serum) —
hypomagnesaemia (decreased level of magnesium in the blood);

* hyperkaliaemia (increased serum potassium concentration)
— hypokalaemia (decreased serum potassium concentration);

* hypercalciaemia (increased calcium in the blood) — hypocal-
ciaemia (decreased calcium in the blood);

* hypercupraemia (high levels of copper in the blood) — hypo-
cupraemia (lack of copper in the blood)

* hyperchloraemia (excessive chloride in the coli) — hypo-
chloraemia (decreased amount of chlorides in the blood).

We detected two antonymic series with a final term element
-uria:

* hypercalciura (excessive calcium in the urine) — hypocalci-
uria (an abnormally low amount of calcium in the urine)

* hyperchloruria (excessive excretion of chlorides in the
urine) — hypochloruria (decreased content of chlorine ions in
the urine).

There is also an antonymic series with a final element -pexia:

* hypercalcipexia (excessive calcium deposition in the body)
— hypocalcipexia (insufficient digestibility of calcium).

For rendering the concepts of “the state caused by iodine
deficiency in the body” and “the reduced content of calcium
in bones and other organs”, the prefix and suffix terms hy-
poiodismus and hypocalcinosis are used respectively, how-
ever, no antonyms to these concepts are registered by any of
the dictionaries.

3. The basis of the name of the chemical element + the basis
of the words of Latin or Greek origin + suffix -osis or -ismus:
thallitoxicosis — thallium poisoning, silicotoxicosis — tubercu-
lous infection of the lungs, arsenokeratosis — symmetrically
located focal thickening of the keratic layer of the palms and
soles as a consequence of prolonged use of arsenic preparations,
arsenomelanosis — dark skin color due to prolonged use of ar-
senic preparations, iodthyreoidismus — increased function of the
thyroid gland due to excessive iodine use.

We detected one term that indicates the pathological condition
caused by the influence of the chemical element, formed accord-
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ing to the scheme “the basis of the name of the chemical element
+ organ”: iododerma — any skin rash or other lesions characteris-
tic for iodine and “the basis of the name of the chemical element
+ the name of the pathology”: chloracne — skin rash in persons
who work with chlorine compounds.

There are few terms with a chemical component, formed by
joining the Latin suffix -fio, which forms nomina actionis. That
is, first of all, the term oxygenatio — the process of saturation of
blood or tissues with oxygen. This term can be combined with
such adjectives as intravascularis, e: oxygenatio intravascu-
laris — intravascular oxygenation, when oxygen saturation oc-
curs during preparation for transfusion or introduction of mi-
croemulsion of oxygen directly into the vascular bed; enteralis,
e: oxygenatio enteralis — enteral oxygenation, when oxygen is
introduced into the stomach through a probe or the preparation
of an oxygen foam; hyperbaricus, a, um: oxygenatio hyperbar-
ica — hyperbaric oxygen therapy, an oxygen therapy method in
an altitude chamber with increased air pressure and increased
oxygen content.

The low-productive term element for composites with a
chemical component is the Latin suffix -for: oxygenerator — an
oxygen generator, an apparatus for extracorporeal saturation of
blood with oxygen, the so-called “artificial respiration”. This
term is often used with two definitions: oxygenator extracorpo-
rale membranaceum — a device for cardio-pulmonary support,
which directs venous blood through an artificial lung membrane,
adds oxygen and secretes carbon dioxide. The most numerous
group embraces the terms formed by the suffixal method.

Conclusions. The conducted research makes it possible to
conclude that:

- the most common model for the formation of two-compo-
nent one-word terms is where the name of the chemical element
is used as a basic noun, represented by the scheme “the basis of
the name of the chemical element + final standard term element
of Greek origin”;

- in our opinion, it is relevant to unify several components for
verbalization of complicated concepts that arise as a result of
scientific research in one or another field of medicine;

- there are virtually no synonyms for terms with a chemi-
cal component. An exception is made up of several terms,
which is explained by borrowing from the Greek language
the words that refer to the concept of “gold” and “iron”, al-
though in reality they are not synonymous with the names of
chemical elements. Consequently, in Greek, the term “iron”
is rendered by the word cidnpog, from which the original
term element sider-, meaning “referring to iron, containing
iron”, is derived. The glossary article with this term element
includes 23 terminological units, such as siderismus, sidero-
sis, siderotherapia, etc. The chemical element “iron” is de-
noted by the Latin word Ferrum, from which the initial term
element ferro is taken, indicating bivalent iron; the number of
terms with this component is insignificant.

- phrases including combinations of derivatives with a
chemical component and additional meaningful component
in the form of a noun (incoordinate definition, e.g., oxy-
genatio apnoés — method of inhalation oxygen therapy: the
introduction of oxygen into the respiratory tract through a
catheter when there is no independent breathing) or adjective
/ adjectives / participles (coordinate definition, for example,
hypercalciuria absorptiva — an excessive amount of calcium
in the urine due to its enhanced absorption with the formation
of kidney stones consisting of oxalate or calcium phosphate)
are inconsiderable in number;
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- we found one example of a substantive and adjectival two-
word combination with a chemical component, which is synony-
mous to the eponymous term, namely: hypercalcaemia diaetet-
ica = syndromum Burnetti — dyscalcemia after prolonged and
excessive use of milk or carbonates: aversion to milk, nausea,
weakness , itchy skin;

- etymologically, terms with a chemical component are of
Greek origin (e.g., iodthyreoidismus), however, the vast major-
ity of the studied terms contain both the Latin and Greek word-
formation components, for example, aluminosis (Latin Alumi-
num + Greek -osis), iodoventriculographia (Greek lodum +
Latin ventriculus + Greek graphia);

- it was noted that the semantic features of the term with a
chemical component denote, first of all, pathological conditions
(the largest group). The second position is occupied by terms
combined by the semantic field “treatment, methods of treat-
ment”.
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SUMMARY

STRUCTURAL AND SEMANTIC ANALYSIS OF COMPOSITES
WITH A CHEMICAL COMPONENT IN LATIN MEDICAL TERMINOLOGY

'Synytsia V., ?Bieliaieva O., 2Lysanets Yu., *Kiryk T., ZHoncharova Ye., *Vardanian A.

'Bukovinian State Medical University, Department of Foreign Languages, Chernivtsi,; *Ukrainian Medical Stomatological Academy,
Department of Foreign Languages with Latin and Medical Terminology, Poltava;
’Kyiv Medical University, Department of Foreign Languages, Social and Humanitarian Subjects, Kyiv, Ukraine

The paper analyzes the structural organization of Latin com-
posites with a chemical component, defines productive models
of termination and the framework for the functioning of selected
nominative units. The tendencies and principles of Latin medi-
cal term formation, the mechanisms of functioning, semantic
peculiarities in the synchronic and diachronic aspects continu-
ally attract modern linguists, philologists and terminologists,
since these issues provide an opportunity to follow the stages in
the development of medical science through the prism of their
verbal codification and contribute to the standardization the
Latin sublanguage of medicine, which renders the present re-
search relevant. The objectives of our research are to determine
the status of composites with a chemical element, to trace their
etymology, and to determine the framework of their function-
ing and features of word formation. The research material relies
on the authoritative encyclopedic and etymological dictionaries,
using the method of continuous sampling with a semantic crite-
rion. The research demonstrated that the names of such chemical
elements as Arsenicum, lodum, Cuprum, Kalium, Oxygenium,
Aluminum, Chlorum, Bismuthum, Argentum, Natrium, Nitro-

genium, Hydrogenium, Hydrargyrum, Phosphorus, Aurum are
often used as components for generating clinical Latin terms.
Depending on the number of term elements, involved in the
derivation, we distinguished the following structural forma-
tions: (1) the basis of the name of the chemical element takes
first place + final term element; (2) prefix + base of the name
of the chemical element + final term element; (3) the basis of
the name of the chemical element + the basis of the words of
Latin or Greek origin + suffix -osis or -ismus. The most com-
mon model for the formation of two-component one-word
terms is where the name of the chemical element is used as
a basic noun, represented by the scheme “the basis of the
name of the chemical element + final standard term element
of Greek origin”. In our opinion, it is relevant to unify sev-
eral components for verbalization of complicated concepts
that arise as a result of scientific research in one or another
field of medicine.

Keywords: Latin medical terminology, chemical component,
productivity of word-forming models, component analysis, se-
mantic field.

PE3IOME

CTPYKTYPHO-CEMAHTUYECKHUI AHAJIU3 KOMIIO3UTOB C XUMHUYECKHUM KOMIIOHEHTOM
B JATUHCKOM MEJUAIIMHCKOM TEPMUHOJIOI A

!Cunuua B.T", ’beasieBa E.H., ZJIucanen FO.B., ’Kupuk T.B., l'onuaposa E.E., 2Bapaansiun A.O.

! Byrkosunckutl 20Cy0apcmeennpiil MeOUYUHCKULL yHugepcumem, Kageopa unocmpannsix s3vikos, YepHosybl,
2 VKpaunckas Meouyunckas CImomMamono2uieckas akademus, Kagheopa uHOCMPAHHbIX A3bIKOE C JAMUHCKUM S36IKOM
u meduyunckot mepmunonozuett, Ilonmasa; *Kuescrkuil meouyunckui ynueepcumen,
Kagpeopa uHOCMPAHHBIX A3bIKOS U COYUATbHO-CYMAHUMAapHbIX oucyuniut, Kues, Ykpauna

B crarbe uccrnenoBaHa CTPYKTypHas OpraHU3alis JIaTHH-
CKUX KOMITO3UTOB C XHMHUUECKHM KOMIIOHEHTOM, OIPE/IEIISIIOTCS
NPOIYKTHUBHBIE MOJEIH TEPMHHOOOPA30BaHHUS U MEXaHU3MBI
(YHKIMOHMPOBAHHS aHATU3UPYEMbIX HOMHHATUBHBIX €IMHUIL.
Llenp uccnenoBaHus — OMPENEeIUTh CTaTyC KOMIIO3UTOB C XH-
MHYECKUM dJIEMEHTOM, MPOCIEANTh UX ITUMOJIOTHIO, OIpesie-
JIUTh 0COOCHHOCTH MX ()YHKIMOHMPOBAHHS U CIOBOOOpa3oBa-
HUs. MaTepuanoM HCCIIeIOBaHUs TOCIY)KWIH aBTOPUTETHBIS
SHUIUKIIONEMISCKUE W ITHMOJIOTHYSCKUE CIIOBAPH C HCHOJb-
30BaHHEM METO/Ia HENPEePHIBHOW BBIOOPKH C CEMaHTHYECKUM
KkputepueM. VcciemoBaHue IMOKa3ano, YTO HA3BaHUS TaKHX
XUMHYECKUX dJIeMeHTOB, Kak Arsenicum, lodum, Cuprum,
Kalium, Oxygenium, Aluminium, Chlorum, Bismuthum,
Argentum, Natrium, Nitrogenium, Hydrogenium, Hydrargyrum,
Phosphorus 1 Aurum Hcrosib3ytoTcsi B Ka4eCTBE TPOLYKTHBHbIX
KOMITOHEHTOB JUTsl CO3[aHMsl KJIMHUYECKUX JIATHHCKUX TepPMH-
HOB. B 3aBHCHMOCTH OT KOIMYECTBA TEPMHUHOIIEMEHTOB, yua-

© GMN

CTBYIOLIMX B JIEPUBALIMY, BBIJEIIEHBI CIEAYIOIUE CTPYKTYPHBIE
mozenu: (1) ocHOBa Ha3BaHMUS XUMHYECKOTO 3JI€MEHTa + KOHed-
HbIH TEPMUHOIEMEHT; (2) pedUKe + OCHOBA Ha3BaHUs XUMH-
YEeCKOro 3JIeMEHTa + KOHEYHbIH TepMHUHO3JIeMeHT; (3) OCHOBa
Ha3BaHUs XMMUYECKOTO 3JIEMEHTa + OCHOBA CIJIOBA JIATHHCKOTO
WJIH TPEUEeCKOro MPOUCXOKACHNUS + cyhduKe -osis uin -ismus.
Omnpenenensl Haubojee pacHpoOCTpaHEHHbIE Monenu (op-
MHUPOBAaHUA JABYXKOMIIOHCHTHBIX OJHOCJIOXHBIX (Hanpumep,
OCHOBA Ha3BaHUS XUMUYECKOTO 3JIEMEHTA + KOHCUHBIM CTaH-
JApTHBIH TEPMHHOZJIEMEHT TI'PEYeCKOr0 HPOUCXOKACHHE).
AKTyanbHOCTb MCCIICIOBAaHMS 00YCIIOBICHA TEM, YTO M3yye-
HHE TeHJICHLUH 1 IPUHIUIIOB (OPMHUPOBAHUS JTATHHCKUX Me-
JULIUHCKUX TEPMHHOB, MEXaHH3MOB UX (YHKIMOHMPOBAHUS,
CEeMaHTHYECKUX 0COOCHHOCTEH B CHHXPOHHOM U JHAaXPOHHU-
YEeCKOM aCIeKTaX MO3BOJIIET NPOCIECAUTh OCHOBHBIE JTallbl
pa3BUTHS MEIUUUHCKON HAYKU U cnocoGCTByeT CTaHJapTH-
3allM1 NMOABbA3bIKA MCAUIINHBI.
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