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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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PECULIARITIES OF ACID PRODUCTION AND PATHOGENESIS OF PYLORIC
AND PREPYLORIC GASTRIC ULCER COMPLICATIONS

'Antonov O., 2Dolidze D., *Gogolashvili D., 2Eminov M., 'Sokolov R.

'IM. Sechenov First Moscow State Medical University, Ministry of Health of the Russian Federation,
Department of Hospital Surgery Nel, Faculty of Medicine, *Department of General Surgery Russian Medical Academy
of Postgraduate Education Ministry of Health of the Russian Federation

The choice of treatment method for peptic ulcer disease is one
of the most important issues of surgical gastroenterology. The
management of peptic ulcer complications with the incidence
of 3.8-29.6% is a particularly challenging task [3,5]. The most
frequent localization of stenosing and bleeding ulcers is the
pyloroduodenitis zone. Complicated ulcers of this localization
are observed in 79% of operated patients [1]. These ulcers are
characterized by resistance to conservative therapy, a tendency
to persistent and recurrent course leading to PDS development,
perforation, bleeding [7,8]. This is due to the pathogenesis of py-
loric channel ulcers which is based on dystrophic degenerative
changes of the antrum wall and, as a result, motor and evacua-
tion disorders [2,6,4].

On the other hand, the active introduction of antisecretory
medications into clinical practice [7,8] makes the comparative
studies on gastric juice acidity in various groups of patients very
relevant in order to justify the effectiveness of this therapy and
advisability of surgical intervention.

Material and methods. Our prospective study is based on si-
multaneous monitoring the results of clinical, laboratory and in-
strumental examination of 150 patients — 21 (14%) females and
129 (86%) males — suffering from ulcer disease. The age of the
patients ranged from 19 to 74 years, the mean age being 41+/-
2.3 years. All the patients were divided into two study groups.

The first group (70 patients) included patients with prepyloric
and pyloric ulcers (3 types according to H.D. Johnson classi-
fication). In this group two series of observations were identi-
fied: patients with uncomplicated (n-19) and complicated (n-51)
course of the disease. The prevalence of chronic, recurring
course of the disease (n-42) and its associated complications (in
23 patients: the combination of stenosis and bleeding, in 15 pa-
tients: bleeding and penetration, in 13 patients: ulcer bleeding
with the history of perforated ulcer) are the typical features for
the patients of this group.

The second (experimental) group consisted of 80 patients suf-
fering from duodenal ulcer. In 23 (28.7%) patients the course
of the disease was often recurrent, in 54 (67.5%) patients the
course of the disease was complicated by bleeding recorded in
23 (42.5%) of patients. 8 (14.8%) patients had ulcer perforation
in their past medical history.

Both groups were comparable in terms of localization and the
size of ulcer, gender and age. It is the considerable prevalence

of peptic ulcer disease among working age (20-60 years) pa-
tients — 69.2% — with a significant predominance of men that
catches the eye.

In 15 (10%) patients peptic ulcer had just been detected, the
duration of medical history in 63 (42%) patients was less than
5 years. The ulcer disease history from 5 to 10 years was in the
largest number of patients — 72 (48%).

All the patients underwent clinical examination including
complete blood count, urinalysis, biochemical blood tests, chest
x-ray, ECG, ultrasound of the abdominal cavity. Pentax FG-29V
(Pentax, Japan), Olympus GIF-Q40 and Olympus GIF-XQ20
(Olympus, Japan), Fujonon FG-1Z (Fujonon, Japan) gastro-du-
odenoscopes were used for diagnostic and therapeutic esopha-
gogastroduodenoscopy (EGD). To detect Helicobacter pylori in
gastric mucosa EGD with “De-Nol test” was used.

To assess the acid releasing function of the stomach intragas-
tric pH-measurement techniques were used — daily intragastric
pH monitoring with the aid of Gastroscan apparatus. The exami-
nations were conducted from 9 a.m. till 9 a.m. the following day.
During the examination the patients kept self-control diaries in
which they recorded the time of meals, sleep, the occurrence of
pain, heartburn and other complaints. Three days prior to the ex-
amination antisecretory drugs were canceled for the patients for
the duration of the study. The Pevzner diet Nel was prescribed
with meals at 9.00, 14.00 and 18.00. Alcohol, carbonated drinks
and mineral water ingestion and additional meals were excluded.

All the patients underwent barium swallow X-ray examina-
tion (Table 1).

The analysis of the stomach evacuation function showed that
the overwhelming majority of patients with pyloric and prepylo-
ric ulcers, even with uncomplicated course of the disease, have
delayed evacuation from the stomach, while 80% of the patients
with duodenal ulcers do not have motor evacuation disorders.

The data obtained were interpreted in accordance with gener-
ally accepted criteria (1, 6): 0.9-1.2 — expressed hyperacidity;
1.3-1.5 — hyperacidity; 1.6-2.0 — normacidity; 2.1-3.0 — hypo-
acidity; 3.1-6.0 — subanacidism; more than 6.1 — anacidity.

The analysis of the examination results was carried out on
the basis of standard methods of statistical materials processing
with the assessment of reliability of differences by the Student’s
t-test. Considering that this test is not applicable to the process-
ing of pH-measurement data (as a logarithmic index) the pH val-

Table 1. Indicators of evacuation function of the stomach in the patients of the study groups

Time of barium evacuation Group 1 (n=70) Group 2 (n=80)
Accelerated (up to 1.5 hour) 0 0
Timely (1.5 — 2 hours) 9 (12.9%) 64 (80%)*
Slow (more than 2 hours) 61 (87.1%) 16 (20%)*

#<0.05
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ues were converted to the concentration of active hydrogen ions
according to the standard formula: pH=3-Lg (H+).

Results and their discussion. In order to study the specific
features of daily rhythm of intragastric acidity, we analyzed the
results of daily intragastric pH monitoring in patients with py-
loric and prepyloric ulcers and patients with duodenal ulcers.
Table 2 contains the results of daily monitoring of acidity ex-
pressed in the mean concentration of hydrogen ions and pH.

As it can be seen from the table, the mean daily intragastric
acidity level in patients with duodenal ulcers is significantly
higher compared to the patients suffering from type III ulcers ac-
cording to H.D. Johnson classification and amounted to 32.3+/-
2.6 and 19.6+/-2.3 mmol/L (p<0.05), respectively. Most notable
was a very high level of intragastric concentration of hydrogen ions
in the inter-digestive period in the patients with peptic ulcer dis-
ease in comparison to the patients suffering from type III ulcers ac-
cording to H.D. Johnson classification — 62.4+/-6.1 and 44.7+/-4.1,
respectively. The same difference was also found in the nighttime
quantities with a high concentration of hydrogen ions throughout
the night — 68.5+/-5.9 and 45.1+/-3.5(p<0.05), respectively. The
maximum rating of intragastric acidity in the patients of all the
groups was recorded between 00.00 and 04.00 at night.

The preponderance of hydrogen ion concentration in patients
with duodenal ulcers over concentration in patients with type 11
ulcers (71.3+/-8.5 mmol/L and 51.1+/-4.6 mmol/L, p<0.05) was
statistically significant.

There was no statistically significant difference in the level of
acidity at this time period in all groups of patients. In all groups
the concentration of hydrogen ions decreased in the third pe-
riod of night (04.00-08.00). During this period the differences
in mean levels of intragastric acidity in patients with duodenal
ulcers were statistically significant compared to patients with
type III ulcers — 60.8+/-6.9; 64.7+/-5.5 and 33.2+/-3.3 mmol/L
(p<0.05), respectively.

During EGD with “De-Nol test” a positive result for Hp con-
tent was found in 42 (60%) out of 70 patients with type III ulcers
and 38 (47.5%) out of 80 patients with duodenal ulcers. It is
noteworthy that in 28 (40%) patients of Group 1 with normal
acidity index Hp results were negative.

In the 80-s of the XX century, histological studies of the py-
lorus and pyloric stomach in patients with type III ulcers con-
ducted by C. Muller et al. [2,6] showed that hypertrophy and
degeneration of myocytes, damage to the ganglion cells of the
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intermuscular plexus and pronounced fibrosis are observed in
the muscles of the antrum of the stomach. A significant increase
in the size of cell nuclei, karyorrhexis and karyolysis, a large
number of eosinophils, fibrosis and obliteration of capillaries
around the damaged cells were noted. According to the authors,
it is these changes that cause the disturbance of the antrum and
pylorus, a decrease in the peristaltic activity of the distal part of
the stomach and a slowdown in evacuation from the stomach
to the duodenum. These changes enhance the manifestations of
duodenogastric reflux and antral gastritis, which in turn has a
significant impact on the formation of type III ulcers.

These studies did not receive further development, there
was no comparative analysis with the structural features of the
wall of the antrum of the stomach in duodenal ulcers, correla-
tion analysis with the study of the characteristics of gastric acid
production in patients with type III ulcers, the effectiveness of
antisecretory drugs.

We studied in detail the histological specimens of patients op-
erated on by us. We analyzed the structural features of the wall
of the antrum of resected stomachs of 7 patients suffering from
duodenal ulcer (1 woman and 6 men) and 30 patients (26 men
and 4 women) suffering from gastric ulcer (ulcers of the prepy-
loric and pyloric sections of the stomach) with pyloroduodenal
stenosis and perforation. The age of the operated patients ranged
from 32 to 54 years (39+2.4 years).

The stomach preparation was excised and placed in pH-neu-
tral buffered formalin 12% for a period of more than 72 hours.
When cutting the material, cuts were made parallel to the long
axis of the stomach and perpendicular to its surface with the cal-
culation of the presence of the ulcer defect and adjacent tissues
in the biopsy specimen. After fixation, histological material was
processed according to a standard procedure using a Leica TP
1020 histoprocessor (Made in Germany). The preparations were
stained with hematoxylin-eosin.

When comparing the results, common signs were found in
the preparations of each patient, which are characteristic of all
preparations and for the morphological features of pyloric and
prepyloric ulcers. Morphological changes were homogeneous.

Thus, in all patients with pyloric and prepiloric ulcers, char-
acteristic changes in the muscular layer of the antrum wall were
revealed - signs of dystrophy of the myocytes of the circular
muscular layer with vacuolization of their cytoplasm (Fig. 1, 3,
5), edema and hypertrophy of the ganglia of the intermuscular

Table 2. Indicators of intragastric acidity in patients with peptic ulcer with various ulcer localizations

Mean intragastric concentration of hydrogen ions and pH
Time periods Pyloric and prepyloric | Complicated .cases of pyloric and Duodenal ulcers (n-80)
ulcers (n-19) prepyloric ulcers (n-51)
Mmol/L pH Mmol/L pH Mmol/L pH
Period of 24 hours 19.6+/-2.3 1.7 18.3+/-2.1 1.6 32.3+/-2.6* 1.5
Day 14.3+/-1.9 1.8 15.24/-1.6 1.9 19.2+/-1.8 1.7
Digestion 2.6+/-0.5 2.6 2.3+/-0.6 2.6 4.1+/-0.7 2.5
Inter-digestive period 44.7+/-4.1 1.4 41.3+/-3.9 1.3 62.4+/-6.1* 1.2
Night 45.1+/-3.5 1.4 43.1+/-1.6 1.3 68.5+/-5.9* 1.2
20.00-00.00 49.3+/-4.7 1.3 48.3+/-3.6 1.3 63.1+/-6.6* 1.2
00.00-04.00 51.1+/-4.6 1.3 50.2+/-4.3 1.3 71.3+/-8.5% 1.1
04.00-08.00 33.2+/-3.4 1.5 32.5+/-2.6 1.4 60.8+/-6.9% 1.2
*0<0.05
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nerve plexus (Fig. 2, 5, 6), hemorrhages in the muscular layer
(Fig. 4). The disorganization of the muscular layer of the pyloric
part of the stomach is characteristic - the muscular layer with an
impaired orientation of the muscle bundles (Fig. 2).

The primary nature of these changes can be judged by the
characteristic changes in the nerve ganglia of the intermuscular
nerve plexus (Fig. 2, 5, 6) with signs of edema and hypertro-
phy, as well as the presence of similar changes in the muscular
layer of the antrum and pyloric part of the stomach, with a pre-
dominance of dystrophy over hypertrophy, in patients with and
without compensated, subcompensated pyloroduodenal steno-
sis (combination of ulcer penetration with ulcerative bleeding,
combination of ulcer bleeding and ulcer perforation in history)
(Fig. 1,3,4,5).
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Fig. 1. Changes in the muscular layer of the antrum of the
stomach with a combination of compensated PDS and YAGDK
(dystrophy of the myocytes of the circular muscle layer with vac-
uolation of the cytoplasm, edema and hypertrophy of the ganglia
of the intermuscular nerve plexus), x100

Fig. 2. Changes in the muscular layer of the pyloroduode-
nal region with a combination of penetration of the ulcer of the
pyloric canal and CGDH (muscle membrane with disordered
orientation of the muscle bundles, hypertrophy of the nervous
ganglia), x 200

In all preparations, attention is paid to changes in cell nuclei
- most of them are of irregularly shaped myocyte nuclei, char-
acterized by karyomegaly alternating with the phenomena of
karyorrhexis and karyolysis (Fig. 3, 6). These changes require
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further pathophysiological studies to determine the concentra-
tion of acetylcholine and histamine in the muscle tissue con-
centrate and to clarify the functioning of synaptic transmission
in this zone.

Fig. 3. Changes in the muscular layer of the antrum of the
stomach in a patient with a combination of penetration of the
ulcer of the pyloric canal and UGDK (areas with myocyte hy-
pertrophy): A x200, B x400

Fig. 4. Hemorrhages in the muscular layer of the antrum of
the stomach in a patient with CGDD (prepyloric ulcer) and a
history of perforated ulcer, x 200



Histological examination of the mucous membrane of the
antrum of the stomach in patients with prepiloric and pyloric
ulcers also revealed a number of general patterns, such as the
development of chronic inflammatory infiltration of the lamina
propria with the formation of lymphatic follicles, regenerative
restructuring of the functional layer, focal cholangus metaplasia
of the surface epithelium (Fig. 8).

In almost all cases, we noted the presence of inactive or active
chronic antrum-gastritis, degeneration of epithelial cells, hemor-
rhage into the gastric mucosa.

It is pathological changes in the muscular layer and nerve gan-
glia of the antrum that cause the contraction of the antrum and
pylorus, which is accompanied by a slowdown in evacuation of
the contents from the stomach into the duodenum and increases

1
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Fig. 5. Changes in the muscular coat of the antrum of the
stomach with a combination of ulcer penetration with CGDD
(dystrophy of the myocytes of the circular muscle layer with vac-
uolization of the cytoplasm of myocytes, edema and hypertrophy
of the ganglia of the intermuscular nervous plexus), x 400
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the manifestations of gastric reflux and antral gastritis, contrib-
uting to the formation of pyloric and prepyloric ulcer.

In the light of the obtained data, it is necessary to note a
very undesirable side effect of selective proximal vagotomy
associated with a decrease in blood circulation in the body
and in the antrum of the stomach to 74% [8] in patients with
pyloric and prepiloric ulcers who already have there are pro-
nounced trophic disorders of the wall of the antrum of the
stomach.

The specificity of morphological changes in the antrum of the
stomach in pyloric and prepyloric ulcers is confirmed by oppo-
site data on the structure of the antrum in patients with duodenal
ulcer, including the presence of bulbar ulcers of double localiza-
tion (Fig. 9, 10).

et - 2

Fig. 6. Hypertrophy of the nervous ganglion of the intermus-
cular nerve plexus of the antrum of a stomach in a patient with
ulcer and a perforated ulcer of the pyloric canal in history, x 200

Fig. 7. Changes in the mucous membrane of the pyloroduodenal region with a combination of compensated PDS and UGDK
(chronic inflammatory infiltration of the lamina propria with the formation of lymphatic follicles, regenerative rearrangement
of the functional layer, focal colonic metaplasia of the surface epithelium): A x 200, B x 100
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Fig. 8. Changes in the mucous membrane of the pyloroduodenal region with a combination of penetration of the ulcer
of the pyloric canal and UGDK (chronic inflammatory infiltration of the lamina propria with the formation of lymphatic follicles,
regenerative rearrangement of the functional layer, focal colonic metaplasia of the surface epithelium): A x200, B x100

Fig. 9. The muscular coat of the antrum of the stomach in a patient with “mirror” ulcers of the duodenal bulb
(perforation of the anterior wall ulcer, ulcerative bleeding ®@2C from the ulcer of the posterior wall against
the background of subcompensated pyloroduodenal stenosis): A x200, B x400

Fig. 10. Nerve ganglia of the intermuscular nerve plexus of
the antrum of the stomach in a patient with duodenal ulcer (mir-
ror ulcers of the duodenal bulb), complicated by perforation and
subcompensated pyloroduodenal stenosis, x 200
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Conclusion. Thus, in patients with duodenal ulcers a definite
individual rhythm of daily intragastric acidity with a maximum
rise at night was revealed. We identified a direct correlation be-
tween the level of intragastric acidity and localization of ulcer
substratum. The patients with duodenal ulcers have a signifi-
cantly higher level of daily intragastric acidity which remains
high both in the inter-digestive period and at night. Whereas the
course of pyloric and prepyloric ulcers is characterized by a sig-
nificantly lower acidity, close to that of healthy people, with a
statistically significant predominance of motor-evacuation dis-
orders of the stomach, but without significant difference in the
complicated and uncomplicated variants of peptic ulcer disease.
The acidity of gastric juices in patients of Group 1 and Group
2 suggests that some other mechanisms, not associated with in-
creased acid production, seem to play a role in development of
ulcers in the pyloric canal; and antisecretory therapy for these
patients is hardly advisable; what, in general, corresponds with
the data of the world’s literature.

These data allow us to substantiate the effectiveness of an-
tisecretory drugs with a potent and long-lasting action in the
treatment for active duodenal ulcer and prevention of its recur-

11



rence. At the same time, the antisecretory therapy for type III
ulcers according to H.D. Johnson classification does not ap-
pear to be pathogenetically grounded. Further refinement of the
pathogenesis of these ulcers is required, including morphologi-
cal studies of the antrum and pylorus to develop pathogeneti-
cally well-grounded, definitive surgical procedures, especially
in complicated peptic ulcer disease.

Analysis of histological preparations shows that even with the
aggressive course of duodenal ulcer, the presence of “mirror”
ulcers of the duodenal bulb and the development of associated
complications of peptic ulcer, including against the background
of pyloroduodenal stenosis, there are no changes in the ner-
vous ganglia and profound disorganization of the smooth ulcers
against the background of pyloroduodenal stenosis. myocytes
with the development of intermuscular hemorrhage.

This study confirms the pathogenetic and clinical heterogene-
ity of peptic ulcer and obliges the clinician to identify the main
pathogenetic mechanisms of pyloric and prepiloric ulcers, to de-
termine the differential approach to drug therapy and the choice
of method of operation.
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SUMMARY

PECULIARITIES OF ACID PRODUCTION AND PATHOGENESIS OF PYLORIC
AND PREPYLORIC GASTRIC ULCER COMPLICATIONS

'Antonov O., 2Dolidze D., *Gogolashvili D., 2Eminov M., 'Sokolov R.

'LM. Sechenov First Moscow State Medical University, Ministry of Health of the Russian Federation,
Department of Hospital Surgery Nel, Faculty of Medicine; *Department of General Surgery Russian Medical Academy
of Postgraduate Education Ministry of Health of the Russian Federation

The purpose of the study was to identify the pathogenesis fea-
tures of prepiloric and pyloric ulcers and to establish the cause
of resistance to conservative therapy and the tendency to com-
plicated course of type III ulcers according to H.D. Johnson.

A comparative analysis of acid production was carried out in
150 patents with duodenal ulcer (n-80) and peptic ulcer of type
IIT according to H.D. Johnson classification (n-70). We revealed
a definite individual rhythm of daily intragastric acidity with a
maximum rise at night in patients with duodenal ulcer. The paper
explores the peculiarities of digestive juice secretion depending
on ulcerative substratum localization. The pathogenetic validity
of the use of antisecretory drugs for duodenal ulcer treatment

and the need to further improve the algorithm for pyloric and
prepyloric ulcer therapy are shown.

For pyloric and prepiloric ulcers characteristic specific mor-
phological changes in the muscle layer of the wall of the antrum,
leading to the motor-evacuation disorders and promoting duo-
denogastric reflux - dystrophy myocytes circular muscle layer
vacuolation of the cytoplasm, edema and hypertrophy ganglia
intermuscular plexus, hemorrhages in the muscle sheath, viola-
tion of muscle bundles.

Keywords: pyloric ulcers, prepyloric ulcers, acid production,
pathogenesis of peptic ulcer.

PE3IOME

OCOBEHHOCTH KACJOTOIMPOAYKIINU X TIATOTEHE3A OCJIOKHEHUI
V HAIIMEHTOB C MUJIOPUYECKON U MPENUJIOPUYECKOM SI3BAMH KEJTYIKA

'Autonos O.H., 2Toauaze 1./1., Toromamsuiau JI./1., ?Imunos M.3., 'Cokosios P.B.

ITepewiti Mockosckuii 2ocyoapcmeennolil meouyunckutl ynusepcumem um. U.M. Ceuenosa, Munucmepcmeo 30pasooxpanenust
Poccuiickoti @edepayuu, kagedpa cocnumanvhoti xupypeuu Nel, meduyunckuti paxyivmem, >Poccutickas MeOuyuncKas akademus
NoCIeOuUnIoMHo20 0bpazoeanus Munucmepcemea 30pagooxparenusi Poccutickoii @edepayuu, kagpedpa odbweti xupypeuu, Poccus

Hem) HCCJICN0BaHUA - BBIABUTH 0COOEHHOCTH TaToreHesa Tpe-
TJIOPUYCCKUX U IMUJIOPUICCKUX A3B U YCTAHOBUTDL INNIPUYHUHY PE3U-
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CTEHTHOCTH K KOHCEPBATUBHOH TEPaITMy U CKIIOHHOCTb K OCJIOXK-
HeHHoMY Teuenwto 5138 111 tuna no xkaccuduxanum H.D. Johnson.
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O6cnenoBano 150 manueHToB, U3 HUX CTPAJAIOIIUX SI3BEH-
HOIT Oosie3HbI0 BeHaAUATHIIEPCTHOH KuIkK (n=80) ¥ sI3BEH-
HOI1 OoJe3Hblo Kenyaka, B yactHoctH 11 Tuma no xnaccudu-
kanuu H.D. Johnson (n=70). TedeHue 3B MUIOPHUCCKON U
NPENIIOPUIECKOM JIOKAJIM3alUU XapaKTepu3yeTcs IoKas3a-
TCJIIMU KUCJIOTHOCTHU KEITYAOUHOTO COKa, l'IpI/I6J'[I/I)KeHH]>IMPl
K [T0Ka3aTessIM 3[0pPOBOT0 YeIOBEKa, HE3aBUCHMO OT OCJI0XK-
HEHHOTO M HEOCJOXXHEHHOTO BapHaHTa TEUCHUS SI3BEHHOM
6onesnn (18,3+2,1 u 19,6+2,3 MMOJIB/JI, COOTBETCTBEHHO),
a y HALMEHTOB C A3BEHHON OOJE3HbIO JBEHAJLATUIIEPCT-
HOM KHINKM OTMEYaeTcs BBICOKMH YPOBEHb CYyTOYHOM
UHTparacTpanbHoi kuciaornoctu (32,3£2,6 MMmoub/i).
IMatorenernyeckas ponb Helicobacter pylori nokasana y

66,7% nanuenToB. Y 40% nanueHToB ¢ s3Bamu 11 Tuma mo
knaccupukanuu H.D. Johnson mpu HopMmasjbHBIX MOKa3a-
TEJSX KUCIOTHOCTHU JKEIYZOYHOr0 COKa 00CEeMEHEHHOCTH
Helicobacter pylori He BbIABIICHO.

JIist TUIOPUYECKUX U MPEMHIOPHUYSCKUX S3B XapaKTepPHbI
cnenrduyeckre MOpHOIOrHIeCKUe H3MEHEHHST MBIIIEYHOTO
CJIOSI CTEHKH aHTPaJbHOTO OTHENa JKEeIy/aKa, MPUBOIIINE K
MOTOPHO-9BaKyaTOPHBIM HapyLIICHUSM M CHOCOOCTBYIOLIHE
JyOJICHOTaCTpaIbHOMY pediiokcy — AUCTPOUN MHOLIMTOB
LIUPKYJISIPHOTO MBILIEYHOTO CJIOS C BaKyOJIH3alMel UX IUTO-
IUIa3MBbl, OTEKY M THIEPTPO(GHU TaHIJIHEB MEKMBIILIECYHOTO
HEPBHOI'O CIUIETEHUS, KPOBOU3IUSHUIO B MBIIIEYHOH 000-
JI0YKe, HAPYLICHUIO OPUECHTAL[MH MBILICYHBIX MYYKOB.
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AHAJIN3 YPOBHS VEGF Y IAIIMEHTOB C BAPUKO3HOM BOJIE3HBIO HU)KHUX KOHEYHOCTEM
MOCJIE SHJIOBEHO3HOM JIASEPHOM ABJISILIAU

'Aaburxanos @.T., '®ypcos A.B., 2i. Hoco

IMeouyunckuil ynusepcumem Acmana, kageopa obweti xupypeuu, Kazaxcman,
2Vuusepcumem [umane, omoen ooueti meduyunvt, Hzymo, Anonust

Bapuko3nas Gone3np HmwkHHX KoHeuHocteil (BBHK) sis-
eTCsl aKTyaJIbHOW IPOOIeMOi BBUTy TOTO, YTO pacHpOCTpaHEeH-
HOCTb JAaHHOM MaTOJI0THH cocTaBisieT 25-64% [6,7,14,17,18,23],
a 9acToTa PelUANBOB M0 PA3IMYHBIM JIAHHBIM BapbUpPyeT B IIpe-
nenax oT 7% 1o 83% [2,20].

OcHoBHoll npuunHoil peunausa BBHK, Hapsany ¢ texHuue-
CKMMH M TaKTHYECKUMH OIINOKaMHU, CYNTAETCS HEOBACKYISIPH-

© GMN

3auus [3,5,12,15]. HeoBackynspuzanueil IpUHATO CUATATh BO3-
HUKHOBEHHME HOBBIX COCYIOB B 30He omnepauuu [5]. Heckonbko
WCCIIeIOBAaHUIT TOATBEPAHIN (OPMHUPOBAHHE HOBEIX BEH B pe-
3yabrare HeoBacKyiaspusamuu [3,5,12,15]. Takue BeHbl MoOryT
3aHOBO COEIUHHTH 00IIyto OenpernHyto Beny (OBB) n xynbTro
6ombmoit moaxoxHoi Bensl (BIIB). [5]. Uro kacaercs wacto-
THl HEOBACKYJISIPU3AIUK, TO PE3yNIbTaThl UCCIIEIOBAHUI SIBIIS-
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I0TCsl poTUBOpeunBbIMU. K npumepy, B pabote 1oz Ha3BaHHEM
«Pathogenesis and etiology of recurrent varicose veins» HeoBacKy-
Jsipu3anyst oOHapy»keHa B 25-94% city4yaeB peLiyiuBa BapUKO3HBIX
BCH. )IaHH]:Ie BCHBI IOABJISUIUCH B Pa3HOM KOJIMYECTBE U B Pa3HbIX
pa3mepax, ObUTH M3BHUTHIMU M 3aHOBO COCIMHSUTH Pa30O0IICHHBIN
BO BpeMsI Oreparuy 6acceiiH ITyOOKUX M TOBEPXHOCTHBIX BEH [S].
ITo JAPYrUuM JaHHbIM, HCOBACKYJISIpU3allisl BOZHHUKAJIA CPAaBHUTCIIb-
HO PEJIKO, YacTOTa COCTaBIIsLIa 2% M0CIIE SHI0BEHO3HOMH Jla3epHOM
abmsamn (OBJIA) u 18% - mocie TpaauioHHON (HrIeOIKTOMUN
(Td) [15]. ComracHO ApyroMy HCCIEAOBaHHUIO, 4AacTOTa HEOBa-
CKyJsipr3anui B obactu cadeHo-pemopanbHoro coyctbs (CDC)
BCTPEYACTCs OUCHB PEeKo, cocTansist 1,9% ciyuaes [12].

VYcTaHOBJIEHO, YTO HEOBACKYJSIPH3ALMS MOXKET NPHUBECTH K
PasBUTUIO pEHUAMBA JAXKE IMOCJIC TEXHUYCCKU MPABUIIBHO BbI-
nosHeHHoM (uedskTomun [19]. JlurupoBaHue coCyloB M IO-
BPSXKACHHE MSITKMX TKaHed npu (UIeODKTOMHUU NPHBOAAT K
THIIOKCHUHU KIJICTOK H BblpaGOTKe BA30aKTHUBHBIX arcHTOB, CIIO-
cobcTByOIMX (OPMHUPOBAHHIO HOBBIX BeH [9]. OnHuM H3 Ta-
KHX Ba30aKTUBHBIX areHToB siBisieTcs: VEGF [24].

VEGF - 310 Tak Ha3biBaeMbIii (haKTOp pocTa SHIOTEIHUS CO-
CynoB, BHepBble OTKpBITHIH B 1989 rony yuennsim H.deppapa
[8], siBisieTcs omHUM U3 BaKHEHUIIMX MIPOMOTEPOB U MAPKEPOB
HeoBackyssipusauuu. Pons VEGF B opranusme nBolicTBeHHa.
C 0IHO# CTOPOHBI, OH HEOOXOMUM Il CTAOMIBHOCTU SHIOTE-
s ¥ GU3HOIOTHYeCcKoro HeoaHrrnorenesa. C qpyroii CTOpOHbI,
VEGF wurpaer Beyiyto posib B IaTOJIOTHYECKOM aHTHOIeHE3e
IIpU OITyXOJIEBBIX 3360J’leBaHHﬂX U ABJIACTCA IMPOBOCHAIMUTEIIb-
HBIM ITUTOKMHOM, UHAYHUPYIOIIUM aKTUBHOCTbH MaKpO(bal"OB H
snpotenus [13].

Ha ceroausiiunuii 1eHb NPOBOASATCS UCCIEIOBAHUS, U3yya-
fomue ypoeHb VEGF y manuenToB ¢ Bapuko3Hoi 00J1e3HBIO
HIDKHUX KoHeuHoctelt [11,21,25], koTopble JOCTOBEPHO BbI-
sBUIM NOoBbIeHHbIH ypoeHb VEGF y manuentos ¢ BEHK,
YBEJIUYMBAIOIINICS 110 Mepe IporpeccupoBaHus 3aboieBa-
HUsA. BONBIIMHCTBO MOAOOHBIX HCCICIOBAHUI MPOBOIUIHCH
6osiee 5-10 ser Hazan. PabGoThl, MOCBSIICHHBIC H3YYEHHIO
ypoBHa VEGF mnocie Xxupypruueckoro JiedeHusl, HEMHOI'O-
YHCJCHHBI, HanpuMep, B uccienosanuu V. Tisato ¢ coasr.,
[22] mpunsuin yyactue 32 manueHTa ¢ XpOHUYECKOW BEHO3-
HOM HEeI0CTAaTOYHOCThIO HIDKHUX KoHeuHocTel (XBH) C2-C4
KJIMHAYECKOTO KJlacca Mo MEXAyHapoIaHO#l KiaccupuKaiuu
CEAP. CornacHo pesynbraraM JaHHOW paboThl, ypOBEHb
VEGF B nna3Me KpoBH 10 onepanuy OblI BhILIC Y MALIUEHTOB
¢ BBHK, B cpaBHeHuu ¢ xoHTpoapHON rpynnoii. Crnycts 6
MecsiteB nociie ¢aedskromun yposens VEGF B mua3me na-
IIMCHTOB CHU3HIJICA H OBLI 6J'[I/I3OK K 3HAQYCHUSM B KOHTPOJIb-
HoM rpynne. MccienoBanuii, aHaIu3upOBaBIINX U3MCHEHHE
ypoBHs VEGF nocne OBJIA, uzBectHo nuub ogHo [1], B Ko-
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TOPOM MPOaHAIN3UPOBaHbI 00pa3nbl KpoBH 30 MaMEeHTOB 110
omnepanuyu U ciycus 7 IHed nocie onepauuu. TeHAeHUHI K
noBsimeHuto ypoBHs VEGF Obliia BbIsiBICHA CIyCTS HEIEIIO
IIOCJIC OTepaLuy.

Hwmerorcs naHHble O BIMSHMM TPaBMaTH3allUU TKaHEH U
JUTUPOBAaHUsS COCY/0B Ha noBeimenue yposHsa VEGF u ycu-
JICHUE HEOBACKYISIPU3ALMU NPU TPATULMOHHBIX OTKPBITHIX
MeToJax BMelaTeabcTBa. KauecTBEHHBIX paboT ¢ GOIbLIINM
00beMOM BBIOOpPKH, HCCIEIOBABIINX H3MEHEHHE YPOBHS
VEGF u ponb HeoBacKyIspU3aLUU [10CIIE SHJOBEHO3HBIX Me-
tonoB sieueHuss BBHK, Ha ceromusHuil 1eHb HE BBISBICHO,
4TO CTABUT Iepe]l HeOOXOAUMOCTBIO U3YUYCHHUsI JaHHOTO BO-
mpoca.

Lesnbio uccnenoanus sBuiIoCh onpenenexue yposHs VEGF
y HalMEHTOB C BAPMKO3HOH OOJIE3HBIO HIKHHUX KOHEYHOCTEH
JI0 U II0CJIe 3HAOBEHO3HOM J1a3epHOH abJsiiuU ¥ OLEHUTH POJIb
VEGEF npu ee perunuse.

Marepuan u Mmeroanl. lccienoBanue IpoBOAMWIOCH Ha
KJIMHUYECKHUX 0a3ax MeauIHCKOro YHuBepcuTeTa AcraHa
B TedeHHe Tpex JeT B nepuox ¢ 2016 mo 2019 rr. Habmona-
JIMCh TIAIMEHTBI, TOyYaBIINe XUPYPrudecKoe JiedeHHe B 00b-
€Me 3HJIOBCHO3HOM J1a3epHOl abalyu 110 1OBOLY BapHKO3HON
0O0JIE3HN HMKHUX KOHEYHOCTEH, OTHOCSLIMXCS KO BTOPOMY U
TperbeMy KimHH4YeckoMy kiaccy no CEAP (C2,Ep,As,Prn.,
C3,Ep,As,Pr,n.)

Kpurepusmu BKIIOYEHUS B HCCIIEIOBAHUE SBIISUINCH IIPUHA-
nexxHocTh K C2,C3 KIMHUYECKOMY KI1accy, epBUYHAs ITHOJIO-
rust Ep ¢ nopaxeHneM MOBEpXHOCTHBIX BeH W/Win nepdopanT-
HBIX BEH AS,p, BHC 3aBHCHUMOCTH OT Hayiu4dus pedurokca Pr,n,
OJIHAaKO 0€3 OKKIIFO3MH BEH.

Kputepusimu UCKIIO4eHHs1 - 3a00JIeBaHHs, CIIOCOOHBIE MO-
BIUATH Ha u3MeHenue yposHs VEGF (tabnuua 1).

[ManuenTsl 0TOOpaHbl METOOM CIy4aliHOH BBIOOPKH, Mpoa-
HAJIN3UPOBAHBI IaHHBIE 30POBBIX 100POBOJIBLIEB KOHTPOJILHOM
rpynmsl. B uccnenoBanny npuHsiM ydactue 216 aui, U3 HUX
OCHOBHYIO TPYIITy COCTaBUIN 136 ManueHToOB, KOHTPOIIBHYIO -
80 106POBOIIBIICB.

Bceem nanuentam ¢ BEBHK nposoaunace OBJIA ¢ npumene-
HHeM JlaszepHoil cuctembl Dornier Medilas D MultiBeam diode
laser system (wavelengths 940 nm) o TexHHKe, PEKOMEHJIO-
BaHHOM MeXIyHapOIHBIM KOHCEHCYCOM I10 3HAOBEHO3HOH Tep-
MaJIbHOH aOJISAIIuK BAPUKO3HBIX BeH [ 16]. TTaleHThI pOXOIiIH
IIOBTOPHBIN OCMOTp CIyCTs /2 -1-3-6-12 Mecs1eB U 3aTeM Kax-
Jible 6 MECSIIEeB Ha NPOTSDKEHUN 3 JIET [UIs BBISBIICHUS PELUINBA.
3a KIMHUYECKUE NMPU3HAKU PeLMINBa IPUHUMAIIUCH: HAJIU4Ue
PaCIIMPEHHBIX, BAPHKO3HO TPAHC(HOPMHUPOBAHHBIX BEH, BapH-
KO3HBIX Y3JIOB, IaTOJOTHYECKOr0 BEHO-BEHO3HOTO pediIiokca,
PETUKYIIIPHOTO BApHKO3a WIIN TEICAHIUIKTA3UH.

Tabnuya 1. Kpumepuu uckmouenus

HazBanmne

OmnepaTHBHOE BMELIATEIbCTBO, TPaBMbI W HHOEKIHH 3a 30 CYyTOK /10 HCCIIeJOBaHUS

T'emaronoruueckue 3a00aeBaHNs B HACTOAIICC BpEMs

Jlnabetnyeckast aHrnonarus (Bce CTENEeHN)

Obnurepupyromue 3a00neBaHus apTepuid (JIoapbKeuHO-TuIeueBol nHaeke <0.8)

IToueunas mau eYeHOYHAS HEIOCTATOUYHOCTD B CTAIUU JEKOMIICHCAITHI

Tpom603 ri1yGOKHX BeH B aHaMHe3e (MeHee 4eM 3a | To1 10 HCCIIe0BaHus)

BepeMeHHOCTD Wi NIEPUOJ TAKTALIH

Tpoduyeckue HapymeHUs KOXKH (Ha JIFOOBIX Y4aCTKaX Teia)

,Z[06pOKa‘IeCTBeHHBIe WJIH 3JTIOKAYCCTBCHHBIC OITyXOJIU JII000M JIOKaIH3aIiu
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Tabauya 2 Pacnpedenenue no 803pacny, noiy 6 0OCHOGHOU U KOHMPOLbHOU epynne

oxa3arean I'pynna YpoBeHb 3HAYMMOCTH pa3inyuii (p)
OBJIA 3110poBBIE
Bospacr 44,5 (SD 13,61) 43,8 (SD 13,62) 0,96
Tox (M/x) 44/92 (32/68%) 30/50 (38/62%) 0,78

3abop obOpasuoB kposu mis onpeneneHuss VEGF mposo-
JUIICS. U3 TOJKOKHBIX BEH JIOJBIKKM JIO OINEpaluy U CIIyCTs
3-6 MmecsleB Iocle ONEPAaTUBHOIO BMeliarenbcTBa. llepen
3a00pOM KPOBH BCE IMALMEHTHI U 310POBBIE JOOPOBOJIBIIEI Ha-
XOJMJIUCh B TOPU30HTAJIBHOM IIOJIOKEHUU B TedeHue 20 Mu-
HyT. OGpa3ubl KPOBH IOMENIAINCH B BAKyyMHbIE IPOOUPKH,
3aTeM LEHTpUPyrupoBaiuchk Ha ckopoctu 3500 000poTOB B
MHUHYTY, B TedueHue 10 MuHyT. OTOOpaHHBIE 00pa3Ibl XpaHU-
JINCh B XOJIONOBOM Kamepe rpu Temmeparype -20°C o npo-
BeJeHUs aHanu3a. HemocpeacTBeHHO mepel MpOBEICHUEM
aHann3a o0pa3ibl KPOBH Pa3MOPAKUBAINCH IIPH TEMIEpary-
pe +20-+25°C. [dnsa onpenenenust ypous VEGF nposoaui-
cs1 ELISA tect ¢ ucnons3oBanneM Habopa JUlst OnpeeeHus
VEGF Thermo Scientific, coniacHO HHCTPYKIIUU TPOU3BO-
JUTEIIS.

CraTucTUYecKUil aHaJIN3 BBIIOJIHSUICA C MCIOJIb30BaHUEM
nporpaMmsl Statistica 13.3 kommanuu Stat soft.

Jnst BeisiBneHusa paszinnuus Mexay VEGF nanuenTtoB ¢
BBHK u 3710poBBIX 1OOpPOBOJIBIEB MPH YPOBHE 3HAYMMO-
cru 0,05, mpoBelleH aHaJIM3 MOLIHOCTU C UCIOJIb30BaHUEM
T-xputepust JUlsi HE3aBUCUMBIX BBIOOPOK. J[iisi BBISBICHHS
CTAaTUCTUYECKU 3HAUUMOIO Pa3jIMyus IPU yKa3aHHBIX Iapa-
MeTpax npu ypoBHe 3HaunMoctH (p) 0,05 HeoOXoauMO UMEThH
38 manueHToB B KaxKJ0H rpymime (puc. 1).

Independent Sample t Test: Power Calculation

Twao Means, t-Test, Ind. Samples (HO: Mu1 = MuZ)
Powervs. M { Alpha = 0.05)

MowHocTe
~

o 10 20 30 40 a0 60 7o a0 a0 100 110
Fazmep erlfopkd

Puc. 1. I'pagux pacuema mowpocmu Ot bISAGIEHUS PA3HU-
yvt VEGF' y nayuenmos ¢ BEHK u 300po6bix 006pogonvyes

B onmcarensHOM aHaNN3e UCIOJIB30BAIM CpeAHEe apupMeTH-
4yecKoe, MEIaHy, MOy ¥ CTaHAApPTHOE OTKJIOHCHUE C JOBEpU-
TeNbHBIM uHTepBaoM 95%. [lnd mpoBepku Ha HOPMaJIbHOCTh
pacnpeneneHuss ucnoib3oBanu kpurepuil Illanupo-Yunxa.
3HAUUMOCTh U3MEHEHMH MCCIIEAYyEeMBIX IapaMeTpoB 10 U IO-
cJle JIeYEHMs B IpyIIax ONpelessulach ¢ UCIOIb30BaHUEM He-
rnapameTpuyeckoro kputepus Bunkokcona. CpaBHeHHE JBYX
BBIOOPOK, @ UMEHHO 3aBHCHMOCTH HEIPEPhIBHBIX NEPEMEHHBIX
OT IPYNIIUPYOLIUX ONPEEIsUIU ¢ IPUMEHEHHEM HellapaMeTpu-
yeckoro U kputepust ManHa-YuTHu. Pa3nuuus cuuranuce cra-
TUCTUYECKH 3HauuMbIMU I1pu p<0,05.BeIsABICHUE CBA3U MEXKIY
N0Ka3aTesIMU IIPOBOJAMIIOCH C MCIIOJIB30BAaHUEM KO PHUIICHTA
panrosoii koppessiuuu CriupmeHa.
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PesysnbTarhl 1 nxX o6cyxaenne. B radnuie 2 0ToOpaxeHb
pe3ynbTaThl CPaBHEHUS TPYIII 110 BO3pacTy H noiy. CpenHuii
Bo3pacT B rpynmne OBJIA 44,5 net (SD 13,61), a B KOHTpOJIb-
Ho#i rpymne - 43,8 (SD 13,62). Pacnipenenenue 1o mnoiy Ob110
caenytoriee: B rpymme IBJIA 44 (32%) myxuun u 92 (68%)
JKEHINUHBI, cpean 310poBbIX 100poBosbieB 30 (38%) myx-
g 1 50 (62%) sxeHimuH. Takum 00pa3om, rpyIbl ObLIH CO-
[IOCTABHUMBI 110 BO3PACTY U IOJIY, TaK KaK yPOBEHb 3HAYHMO-
ctu paznuuuii (p)=0,78.

Histogram of CEAP
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Puc. 2. Pacnpedenenue nayuenmos OCHOSHOU epYynnvl HO
xnaccy CEAP

Kak BugHO U3 puc. 2 B 0CHOBHOU rpyrme 53 (46%) manueH-
Ta oTHOCATCS K C2 KIMHUYECKOMY KJIacCy IO KJacCU(pUKanuK
CEAP, a 61 (54%) - k C3 ximanueckomy kiaccy no CEAP.
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Puc. 3. Juacpamma pasmaxa ons VEGF ¢ 3asucumocmu om
nona

Ipoeenen ananus 3aBucumoctd VEGF ot moma (puc. 3),
pe3yibTaThl aHalu3a MOoKasand, 4To cpeaHuil yposenbs VEGF
y MyX4uuH coctaBui 59,18 nr/mi, y xeHumH - 64,45 nr/mi,
JaHHBIC Pa3IM4Msl OKA3aJIMCh CTATUCTUYCCKH HE3HAUYMMBIMH
(p=0,96). Takum o6pa3zom, 3aBrcumocti ypoBHst VEGF ot mona
HE BBISIBIICHO.
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Puc. 4. Jluacpamma pasmaxa ons VEGF 6 3asucumocmu om
KAUHUYECKO20 KAACCa

IIposenen ananus 3aBucumoctu ypoBHsa VEGF ot kinacca
CEAP (puc. 4). Y nanuenrtosn, otHocsmuxca Kk C3 kiuHUYe-
ckoMmy kiaccy, cpenHuil yposenb VEGF cocraBun 116,14
nr/mi, y nanuentos C2 kimHUYecKoro kiacca - 52,10 nr/mr.
[Tony4eHHble pe3yibTaThl yKa3blBalOT Ha JIOCTOBEPHOE II0-
BhlieHue cpennero yposHs VEGF mpu mporpeccupoBaHuu
KJImHuueckoro kiacca (p=0,001).
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Puc. 5. Jluacpamma pasmaxa ons VEGF 0o onepayuu 6 oc-
HOBHOU U KOHMPONLHOUL 2PYNNAX

IIpoBenen cpaBHuTenbHbIN aHanu3 ypoBH VEGF B ocHOB-
HOH U KOHTPOJIbHOM rpynmnax (puc. 5). Cpennuii yposens VEGF
B OCHOBHOU TPYIIIE 0 ONEpaIiy COCTaBIsul 86,63 nr/mi, a B
KOHTPOJIbHOM Tpymne - 24,10. JlanHble pa3auyus SBIAINCH CTa-
THCTHYeCKH 3HaYUMbIMH (p=0,01).

Ananu3 usmenenui yposasi VEGF 1o u nociie onepauuu
1oKa3aj, YTO CPEAHUN YPOBEHb 10 Ollepalluy cocTaBui 86,83
Or/Mi, a ciycTs 3 Mecsla IMOoCie ONepalud CHU3WICST 10
24,98 nr/ma (p=0,01). dauublii moka3aTesib OJIM30K K TaKO-
BOMY B KOHTpOJIbHOH rpymme (puc. 6). [IpoBeneHHslil aHa-
nu3 3HaunMoctu usMeHeHus VEGF 1o u nocie onepauuu ¢
IIOMOIIBIO KpuTepHs: BHUIKOKCOHA mOKa3aa, 4TO M3MEHEHHE
ypoBHa VEGF mnocne npoBeneHHOro jedeHus sBISETCs CTa-
TucTudecku 3HauuMbIM (p=0,01). Taxum 0O6pazom, BBIIBICHBI
CTaTUCTUYCCKU 3HAYUMBIC pasjinuusg MEXAY IOKa3aTeJIsIMU
ypoBHs VEGF y nanuenTtos ¢ BBHK 1o u nocne onepauuu.
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Puc. 6. Juacpamma pasmaxa ons yposusi VEGF 6 ocnosnotl
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Puc. 7. Jluaepamma pasmaxa ons yposus VEGF nocne onepa-
Yuu 8 3a8UCUMOCMU OM NOLA

[IpoBenen ananus 3apucumoctu ypous VEGF ot nosa B no-
cieonepaioHHoM rnepuoze (puc. 7). Cpennuit yposens VEGF
y Myx4uH coctaBui 27,21 nr/mi, a 'y xeHmuH - 25,95 nr/mi,
JaHHBIC pa3JInvust 6])1.]'11/1 CTaTUCTUYCCKH HEAOCTOBECPHBIMMU.

[Manmentsr nocine DBJIA HaOmonanuch B TeyeHue 3 JieT, 3a
nepuoz HaOmoneHus y 8 (6%) nauuentoB u3 136 oOHapyKeHBI
IIPU3HAKK penuansa (puc. 8).
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Tabnuya 3. Koppensyusi Cnupmena

Spearman Rank Order Correlations. Marked correlations are significant at p <,05000

Variable VEGF a0 DBJIA VEGF nocae OBJIA Bospact | Bec Ioa | CEAP | Penmaus
VEGF no OBJIA 1,00 0,64 -0,14 0,05 | -0,17 0,64 0,36
VEGF nocne OBJIA 0,64 1,00 -0,06 0,12 | -0,11 0,44 0,40
Bospact -0,14 -0,06 1,00 0,10 | 0,05 -0,01 0,01
Bec 0,05 0,12 0,10 1,00 | 0,05 0,01 0,10
[Ton -0,17 -0,11 0,05 0,05 1,00 -0,12 0,09
CEAP 0,64 0,44 -0,01 0,01 | -0,12 1,00 0,09
Perus 0,36 0,40 0,01 0,10 | 0,09 0,09 1,00

Cpenu NamyeHToB, y KOTOPBIX BO3HUK PELHIMB, CPEIHMUI
ypoBenb VEGF yxe Ha 3 Mecsn mocie onepanuu ObUT CTaTH-
CTHYECKHU 3Ha4MMO Bbimie (68,89 mnr/mir) B cpaBHEHHH C Malld-
SHTaMM Y KOTOPbIX B JlaJIbHEHIIIEM HEe HAOII0AAI0Ch IPU3HAKOB
peunnusa 22,57 mr/mia (p=0,01), puc. 9.
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Puc. 9. Juacpamma pasmaxa ons yposua VEGF 6 3asucumo-
Cmu Om HAIUYUs peyuousa

[Ipoussenen pacuet koppensauu CrnupmeHa. BoisiBnena nps-
mas xoppemauus VEGF ¢ passutuem peunansa (1=0,40) u mps-
Mmas koppensanus mexay kiaaccom CEAP u yposaem VEGF no
SBJIA (r=0,64), Tabnuna 3.

CoracHO pe3ynbTaTaM MCCIEO0BaHHS, y MAaIMEHTOB C
BapuKo3HOU Oone3Hbio ypoBeHb VEGF B ChIBOpOTKE KpOBH
BBIIIE, UM Yy 3[0pOBBIX JHIl. [log00HBIE pe3yabTaThl Mpea-
craBineHsl B paborax [11,22,25], B KOTOpBIX HCCIEI0BaH
ypoBenb VEGF y manumentoB ¢ BBHK, momydaBmux KoH-
CepBaTUBHOE J€UEHNE U MPOONEPUPOBAHHBIX TPAUIIMOHHBI-
MU XUpYyprudeckuMu metonamu. Teopus penuana BEHK
BCJIEJCTBHE HEOBACKYSIPU3AIMH NPEINONAraeT, YTo TpaBMa-
THU3alUs MATKUX TKaHEH NMPH OTKPHITHIX METOJaX ONepanuu
(pneGIKTOMES) MOXKET MPUBOAUTH K IMOBBILICHUIO YPOBHS
VEGF, ycunenunio npoueccoB HEOBACKYIIPU3ALNUHU, YTO BIIO-
CIIEAICTBUHM BeJeT K (POPMUPOBAHUIO HOBBIX BEH M PELUHUBY
3aboneBanus [10]. DHIoBeHO3Has nazepHas aOIAMHUSA HC-
KITIOUaeT OTKPBITBIA JAOCTYHN M B TEOPUU JAOIKHA MUHUMH-
3UpOBaTh BEPOATHOCTh ATUX OCIOKHEHUH. [loaTOMYy, Hamei
LIeIbI0 OBIJIO YCTAaHOBUTH CTENEHb U3MEeHEeHUs ypoBHA VEGF
rmocJje SHI0BEHO3HbIX MeTonoB neueHus BBHK, e mpeamo-
JararoIiux OTKPBITOro BMemaTenbeTsa. DBJIA npeanonaraer
TepMaJIbHYIO AECTPYKLUIO 3H0Tenus BeHbl, a VEGF, xak u3-
BECTHO, MOBBIMIAETCS B OTBET HA MOBPEXKJCHHUE IHAOTEIHS,
M03TOMY Hallel 3afaueit ObII0 ONPENENUTh 3HAUEHUS YPOBHS
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VEGF no u nocne OBJIA. Cpenuuii yposens VEGF y manu-
entoB ¢ BBHK oxazancs 3HaunMo BbIlIe, 4eM Yy 370POBBIX
J100pOBOIBIIEB KOHTPOIBHON TPyHIbl. BeIsBieHo, uro cpen-
Huit yposeub VEGF MeHnsieTcs B 3aBUCUMOCTH OT KIMHHYE-
ckoro knacca CEAP. Csa3u mexay nonom u yposaemM VEGF
HE BBISBIEHO. AHAIU3 CHIBOPOTKM MAIlMEHTOB CITYCTS 3 Me-
csna nociue nposeaeHHo DBJIA mokasan 3HaYMMOE CHHXKe-
Hue cpennero yposHs VEGF. [IpoBoas cpaBHeHue momy-
YEHHBIX HAMM PE3yIbTATOB C Pe3yabTaTaMH HUCCIEA0BAHUS
[1], oObHapyx)eHbI HEKOTOpBIE pa3nuyusd. B mcciaegoBanun
Al-Zoubi N.A. et al. [1] npoBenen xoutposb ypoBus VEGF
crmycTst 7 qHEeH mocie omepanuy U BBISIBIEHO MOBBIIIEHNE
ypoBHs VEGF. Hamu nposenen xontpoas ypoBHsi VEGF
crnycTs 3 Mecsna mociie onepanuu U oOHapyXeHa TeHAeH-
nus kK cHuwkeHuio ypoBHs VEGF. BosmoxHo, pasznuuus
B pe3yabTaTax OOBSICHAIOTCS CPOKAMU TPOBEJEHUS KOH-
TPOJIBHOTO aHanu3a. B paHHeM mocleonepanoHHOM Tie-
puoae ypoBenb VEGF neficTBUTEIbHO MOXKET MOBBIIIATHCS
B pPe3yabTaTe BOCCTAHOBIEHHUS MOBPEXKIEHHBIX KIETOK, TaK
KaK M3BeCTHO, 4To ypoBeHb VEGF moBsimaercsa mpu 3a-
JKUBJIEHUU M Mpolleccax penapaiiy MOBPeXACHHBIX TKa-
Hell [4]. [lonydeHHbIE HAMH PE3YyIbTAThl CXOXKHU C TAaKOBbI-
Mu B ucciaenoBanun Tisato V. et al. [22], B koTOpoil aBTOPBI
onpenensinu yposenb VEGF B mmasme KpoBW manueHTOB
10 Gneb6’KTOMUN U BBIABUIN cHIKeHHue ypoBHS VEGF npu
KOHTPOJIBHOM aHaIH3€e CIyCTs 6 MecsIeB MOCHe OMePaALHH.

Crnenyer OTMETHUTH, YTO B HAllleM HCCIEI0BAHUHU, HECMO-
Tps Ha nmpoBeaeHHYI0 DBJIA, y HEKOTOPBIX MallUEHTOB ypoO-
BeHb VEGF cmycts 3 mecsna nocie DBJIA ocrtaBasics Beico-
kuM. Bee marnuents! nocine OBJIA Habmionanuch B TeueHue 3
JIeT JUIs BBIABICHMS MPU3HAKOB pelMaNBa. PeruanB BO3HUK
y 8 (6%) mamnuentos. Cpennuit ypoenb VEGF — ogHoro n3s
OCHOBHBIX MapKepOB HEOBACKYISPHU3AlMHU, y TMAIHEHTOB C
peruausom BBHK, B cpaBHeHnu ¢ manmentamu 6e3 penu-
JuBa OBLT 3HAYMMO BBIIIE YK€ Ha 3 MeCsIle TOCIe ONepaIu.
BrlsiBrieHa npsiMasi yMepeHHasi KOPpenanus MexX1y ypOBHEM
VEGF u passuruem peunnusa BBHK. Takum obpaszom, y
HEKOTOPHIX ManueHToB ypoBeHb VEGF moxeTr ocTaBaThes
BBICOKMM II0CJI€ 9HJIOBEHO3HOW na3zepHoi abmsuuu. [lpu-
YHHA COXpaHeHHus nmoBbimeHHOro ypoBHs VEGF He fcHa,
BO3MOXKHO 3TO MPOUCXOAMT BCIEICTBHE TpaBMaTH3ALUU
napaBa3albHBIX TKaHEH M30BITOUHBIM TEPMalbHBIM BO3-
neiicteuem. C apyroi ctoponsl, Ha ypoBeHb VEGF moxeT
BIUATH HEJOCTATOYHOE BO3ACHCTBHME CHIBI Ja3epa M CO-
xpaHeHHe QyHKIHOoHUpYyromux peuentopos VEGF B cren-
ke BeHbl. [Ipenmonaraercs, 4To HE0OXOAUMO NanbHeilmee
nzyuenue ponu VEGF u HeoBackynspusauum B peruanpe
BApUKO3HOI 00JI€3HHU, YTO MO3BONMUT MPEJOTBPATUTH pa3-
BUTHE PELUUBA.
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BuiBOABI.

[Tonmy4enHble pe3yabTaThl O3BOJIAIOT CAEIATH BEIBOBI, UTO:
1. Yposenb VEGF B cbiBOpOoTKE KpOBH ObLI 3HAYUTEIHHO BBIIIE
y HAlHEHTOB C BAPHKO3HOI OOJIE3HBIO HIDKHUX KOHEYHOCTEH
(86,63 mr/mi) B CpaBHEHHH CO 3I0POBBIMH JOOPOBOJIBIIAMH
(24,10 ur/mi).
2. Yposenb VEGF 3aBucut or kinunuyeckoro knacca CEAP, y
HALMEeHTOB, oTHocAmMXcs K C3 KIMHMYECKOMY KIaccy, cpel-
uuit yposenb VEGF Obu1 B n1Ba pasa Boeie (116,14 nr/mi), B
CpaBHEHHUH C TAlMEeHTaM1 KiiHI4eckoro kiacca C2 (52,10 mr/mi)
(p=0,001)
3. Cpenuuit ypoBeub VEGF no onepaunuun cocrasuia 86,83
Ir/Mi1, CIycTst 3 Mecsla 1ocie onepauuu cHusmics 10 24,98
rr/mi (p=0,01).
4. Cpenu NaLMEHTOB, Y KOTOPHIX BO3HUK PELUAUB, CpeIHHUN
yposeHb VEGF yxe Ha 3 Mmecsn nocie onepanuu ObUl cTaTh-
CTHYECKH 3Ha4MMO Bbiie (68,89 mr/mir) B cpaBHEHUH C MalH-
€HTaMH, Y KOTOPBIX B JjajbHEHIIeM He HaOMIOIaniCh IPU3HAKH
peuwmausa (22,57 mr/mi) (p=0,01)
5. BouaBnena npsamas xoppensiuus VEGF ¢ pasButuem peuu-
nuBa (r=0,40) u npsamas xoppenauus mexxay kiaccom CEAP u
yposHeM VEGF no OBJIA (r=0,64).
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SUMMARY

ANALYSIS OF SERUM VEGF LEVEL IN PATIENTS
WITH VARICOSE VEINS AFTER ENDOVENOUS LA-
SER ABLATION

'Adylkhanov F., 'Fursov A., ’Noso Y.

'Astana Medical University, department of general surgery, Ka-
zakhstan; *Shimane University, Department of General Medi-

cine, Izumo City, Japan

The aim of the study was the analysis of serum VEGF level
in patients with varicose veins before and after the endovenous
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laser ablation (EVLA) and to study the role of VEGF in recur-
rence of the disease.

The research involved 216 persons. The study group included
136 patients with varicose veins. Control group included 80
healthy persons. All 136 persons were treated by endovenous
laser ablation. To establish the presence of recurrent veins we
conducted several observations of patients in period of 1/2-1-3-
6-12 months after the treatment and then every 6 month during
3 years. Serum samples were collected from patients’ before the
operation and 3-6 month after the operation.

Serum VEGF level were significantly higher in study group
(86,63 pg/ml) comparing to control group 24.10 pg/ml (p
0,01). Mean level of VEGF before the operation were 86.83
pg/ml and in 3 month after the operation decreased to 24.98
pg/ml (p=0,01). In recurrent cases VEGF level were 3 times
higher than in non-recurrent cases (p=0,01). There is a direct
correlation of VEGF level and recurrence r=0,40, also direct
correlation established between the CEAP clinical class and
VEGF level r=0,64.

Keywords: endovenous laser treatment, neovascularization,
varicose veins, VEGF.

PE3IOME

AHAJIN3 YPOBHSI VEGF YV MMAIIMEHTOB C BAPH-
KO3HOHM BOJIE3HBIO HUXKHWUX KOHEYHOCTEM
MOCJIE SHAOBEHO3HOM JIABEPHOM ABJALIMA

'Anprixanos @.T., '®@ypcos A.B., 2Hoco .

!Meouyunckuii ynusepcumem Acmana, kagedpa obueti xupyp-
euu, Kazaxcman; *Ynusepcumem [Llumane, omoen obweil me-
ouyumnsl, Mzymo, Anonus

Lenbro nccnenopanus siBuiIoch onpenesneHue ypopas VEGF
y HAIEHTOB C BAPMKO3HOH OOJE3HBIO HIKHHUX KOHEYHOCTEH
JI0 ¥ TIOCJIe SHIO0BEHO3HOM Ja3epHOil absiuu U OLEHKa POJIU
VEGEF npu ee penunuse.

HaOntonanuce manueHThl, HOJy4yaBIIUe XUPYyprudeckoe Jie-
4yeHHe B 00beMe YHI0BEHO3HO# a3epHoi abmsuun (OBJIA) no
HIOBOJly BAPUKO3HOI 00JI€3HU HIKHUX KOHEUHOCTEH.

B uccnenoBanuy npussii ydactie 216 aui, U3 HUX OCHOB-
HyIO IPyNITy cOCTaBWJIM 136 malueHToB, a KOHTPONbHYIO - 80
noOpoBosblieB. BceMm mampeHTaMm ¢ BapHKO3HOM OO0JIe3HbIO
HWKHUX KOoHeuHocTel npoBenena DBJIA. C nenblo BbISBICHUS
peLMarBa MalMeHThl HOBTOPHO OCMAaTPUBAINUCh CITyCTS Y2 -1-3-
6-12 MecsileB ToCie ONepaluy U Jajee Kax/ple 6 MecsleB Ha
npoTspkeHUH 3 JieT. 3a60p 00pas3IioB KPOBHU JJISL OMPEACICHUS
VEGF npoBoauics 1o onepauuu u ciycts 3-6 Mecsues mnocie
oreparum.

VYposens VEGF B cbiBopoTKe KpOBHU ObLII 3HAUUTEIBHO BbILIE

B rpyimiie uccienoBanus (86,63 nr/min) B CpaBHEHUH €O 310pO-
BBIMH 100poBosbiiamMu (24,10 nir/min) (p=0,01). Cpennuii ypo-
Beb VEGF 1o onepauuu cocrasun 86,83 nr/mi, a criycrst 3
Mecsa mocie onepanuu cHusmics a0 24,98 nr/mu (p=0,01).
V nanuentos ¢ peuqunusoM BBHK yposens VEGF nocne one-
pamuu ObUT B 3 pasa BhIIIC, YeM Yy MAIMCHTOB 03 peruanBa
(p=0,01). BoraBnena npsmast koppessiuus yposus VEGF c¢ pas-
BuTHeM peunausa (1=0,40) 1 nmpsMast KOppesaLus MEXIy Kiac-
com CEAP u VEGF (1=0,64).

@9boydy

3olg o gbpmmngmg®ho bOwol QoJBmmols (VEGF)
©mbols sbognobo gbpmggby®mo @sbg@ygmo sdensizools
hoBomgool dgdoge 3530963 g0do  Jages  goy®gdols
3969001 3oM030bY@0 SO dOM

gy, sobobmgo, s, gu@lmgo,20.6mlm
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beyewo d90030bol ©g3sMmEd bR, 0bydm, 0s3mbos

33e0930L 30babl [omImowagbws VEGF-0l (golggensy-
@0 gbpmmgmyg@o bOwol goBmmol) embol dggslg-
b s dolbo @Amaols goblobmgds Jggos Joy@gdols
396900l goM03mbygmo ©osgogdol (Jg330) IJmbg 3o-
(309639030 gbpmggbymo @sbydymo sdasiool (EVLA)
ho@o®gosdog ©s ho@omgdol dgdwmay.
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960mg9bgdo @sbg@ygmo sdasioom (N =216, Jomysb
136 - do®omswo xa9n0,80 - Lsgmb@@manm).

J3336-b 3Jmbg 136 353096 hoygBoties gbpmggby®o
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(3000ob 12 — 1 — 3 -6 -12 mgol dgdpgy ©> ymgger 6
03990 3 Fanol a06d5g3@mdsTo.

J3336-b  3Jmbg 3530963 b0l Lolbanol  d@s@To
VEGF-l ©mby (86,63 3p/dam) yooemgdom dos@sgo ogm,
NobdOmgen Jnbosgoliggdmeb dgoodgdom (24,10 3p/deo,
(p=0,01); LoYgognm Johggbgdgero Mm3g@Msiz0sdwyg ogm 86,83
32/3g, boognm m39@si300sh 3 mgol Igdwgy  dgdom-
o 24,98 39/dar-3g (p=0,01). J3336-b MgEowogols Jmby
353096(90L  ™3g@siool  Igdwgy  VEGF omby  3-x9@
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G0 gdlsi Hg300g0 o@ >mgbodboo (p=0,01). gsdmg-
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09300030L  25630050gdsbmsb (r=0,40), sp@gmgg, CEAP
geoobol dodesdo®o go@gasizos VEGF-msb (r=0,64).
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SUPPORT TOOL FOR DECISION-MAKING IN SELECTING CHEMOTHERAPY TACTICS
FOR TREATMENT OF BREAST CANCER PATIENTS

"Harashchenko O., 2Antonov V., 'Konovalenko V.

R.E. Kavetsky Institute of Experimental Pathology, Oncology and Radiobiology,
of National Academy of Science of Ukraine; *National Aviation University, Ukraine

Breast cancer (BC) is the most commonly occurring oncologic
disease in the female population of Ukraine and number one among
neoplastic diseases in females [1]. Over the past decades (1962—
2018) BC morbidity rate in Ukraine increased more than two times
and achieved 38.6 cases per 100,000 of population. BC also ranks
first in female mortality rate due to malignant diseases, accounting
for about 20% of female deaths from all oncologic diseases.

Due to the introduction of modern methods and therapeutic
regimens for the treatment of BC patients, a certain stabilization
of the indicator “number of registered deaths” was achieved.
Chemotherapy is one of the methods in combination therapy of
BC patients. Several regiments of mono- and polychemotherapy
were proposed for the treatment of BC patients, however, the prin-
ciples of a selection of effective cytostatics combination for neoad-
juvant and adjuvant treatment of BC patients remain unclear. The
main cause of insufficient effectiveness of chemotherapy in cancer
patients is the acquisition of multi-drug resistance (MDR) pheno-
type by malignant cells. There are two variants of tumor MDR
— intrinsic and acquired. In intrinsic MLR, tumor cells exhibit re-
sistance to chemotherapy before treatment is started. The acquired
MDR occurs in tumor cells under the influence of medications,
used in treatment of patients with cancer [2].

The problem of determination of individual tumor sensitivity
to the effect of one or another drug remains unsolved for today.
In this area of research, the promising approach may be the de-
termination of the expression of miRNAs [3], which can serve
as biological markers, predicting sensitivity or resistance of tu-
mors of different genesis to drug therapy [4,5]. For example,
expression of miR-221 and miR-222 was associated with BC
sensitivity to tamoxifen [6] and fulvestrant [7], expression of
miR-192-5p had an impact on sensitivity of breast cancer cells
to doxorubicin [8]; in the study [9] it was demonstrated that sup-
pression of miR-let-7a was associated with resistance to epiru-
bicin, suppression of miR-345 and miR-7 was associated with
BC sensitivity to cisplatin [10], expression of miR-497 was as-
sociated with sensitivity to 5-fluorouracil [11], and expression of
miRNA -326 was associated with sensitivity to etoposide [12].

The urgency of the study is caused by low 5-year survival rate
and high mortality of BC patients which significantly associ-
ates with uncertain principles of selection of effective cytostatics
combination for neoadjuvant or adjuvant polychemotherapy in
the treatment of BC patients. For this very reason, practical on-
cology has the need for development and introduction of mod-
ern low-invasive methods for determination of molecular mark-
ers of individual sensitivity of tumor cells to polychemotherapy.

Aim of the work - to enhance the effectiveness of treatment pa-
tients with BC by individualization of the standard polychemother-
apy regimens following the levels of circulating serum miRNAs,
which are associated with sensitivity to polychemotherapy.

Materials and methods. To predict the effectiveness of the
standard polychemotherapy regimens for BC patients, consider-
ing the level of miRNAs, associated with sensitivity to poly-
chemotherapy the method of mathematic modeling was applied
[13]. For this, a conceptual model was created, formalized and
transformed into a mathematic model. Model verification was
provided with Fortran 2018 program complex.

Results and their discussion. Modern chemotherapy regi-
ments for BC patients include the following cytostatics:

- Anthracyclines:
- Doxorubicin (A)
- Epirubicin (E)
- Cyclophosphamide (C)
- Fluorouracil (F)
- Taxanes:
- Docetaxel (D)
-Paclitaxel (P)
- Methotrexate (M).

To treat the patients with BC of the various histological type
the oncologists use chemotherapy regimen, presented in Table
1. The table demonstrates that totally there are nine major che-
motherapy regimens to treat the patients with BC, and, consid-
ering the fact that the group of anthracyclines and taxanes in-
cludes several cytostatics (doxorubicin/epirubicin or paclitaxel/
docetaxel), the number of combination regimens increases. Such
a situation greatly complicates for chemotherapist the problem
of choice of effective tactics of treatment patients with BC.

Usually, the choice of tactics for chemotherapy of oncologic pa-
tients is based on previous clinical studies of the effectiveness of
different treatment regimens for patients with a certain type of on-
cologic disease. Nevertheless, the course of neoplastic process and
effectiveness of patients’ treatment are influenced by a number of
individual factors — patient’s general status, genetic and epigenetic
characteristics, both of patient and tumor. The promising marker of
tumor sensitivity to chemotherapy is a level of miRNAs, circulating
in a patient’s blood serum. As a marker of tumor sensitivity/resis-
tance of breast tumors to chemotherapy, we selected the following
miRNA pattern that was shown in Table 2.

The assignment of the chosen miRNAs to the markers of sen-
sitivity/resistance to cytostatics, included into standard regimens
of CT in BC, is shown in Table 3.

Table 1. Molecular subtypes and standard chemotherapy regimens in BC

Subtype of BC Molecular characteristics Regimen of CT
Luminal A ER", PR*, HER2new" Ki-67<14% AC, FAC, EC, FEC,
Luminal B ER', PR*, HER2new" Ki-67>14% CMF
HER2new ER;, PR°, HER2new" AD, AP, DAC, PAC,

Triple negative ER-, PR, HER2new - ED, EP,D, P
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Table 2. The pattern of miRNAs, selected as a marker of sensitivity to CT

miRNA Mechanism Identified
targets
25-3p Promotion of proliferation [14, 15] ADARI1, DHFR
. . . . . . . . ZBTB10, MY T-
Regulation of proliferation, angiogenesis, and differentiation of CSCs (cancer stem cells) into endo- 0
27a thelial cells [16]
1, FOXOl
30a Sensitizes to paclitaxel [17] BECNI1
139-5p Regulation of cell growth and apoptosis [18] Notchl
Regulates DNA repair, increases the activity of telomerase through TERF1, modulates resistance to MSH2, MSHS,
155 doxorubicin, paclitaxel, and VP-16 [19] FOXO34,
ubrein., p : TERF1
200c Regulates TGF- signaling pathway, invasion, viability, apoptosis, cell cycle, expansion BMI-1, ZNF17,
of BCSCs (breast cancer stem cells), and conversion of non-stem/stem-like phenotypes [20-22] ZEB1, PLCG1
Inhibition of PI3K/Akt/mTOR and AP1 effector [23],
205 . L . . . . YAP1
Hippo signaling pathway, regulation of tumor angiogenesis, growth, and metastasing
497 Inhibits proliferation and invasion, induces apoptosis [24,25] Bel-w
663 Inhibition of apoptosis, modulation of resm.ta.nce to cyclophosphamide, HSPG2
docetaxel, and doxorubicin [27]

Table 3. The assignment of chosen miRNA pattern to the markers of sensitivity/resistance to specified cytostatic

Cytostatic miRNAs, characterizing sensitivity miRNAs, characterizing resistance
200c [28, 29] 155[19]
Doxorubicin
205 [30, 31] 25[32]
30a[17,33] 155 [19]
Paclitaxel
335 [34] 205 [35]
139-5p [18] 663 [27]
Docetaxel
205 [36]
200c [37] 27a [38]
Fluorouracil
497 [11]
. 200c [30]
Cyclophosphamide 205 [39] 663 [27]
Epirubicin 200c [40] 205 [35]
Methotrexate - 25-3p [14]

The principle of evaluation is based on the calculation of com-
plex assessment of the effectiveness of determined CT regimens
by criterion “level of miRNA expression” by the formula:

. 1 . . 1 i
K; = T,E:-'L:(T 5;+1 5;) + i Zk=1(T R+ Ry)
(1), where

K, — tumor sensitivity to certain cytostasic £ = 1, M :

M — number of cytostatics, included into certain CT regimen;

j - number of miRNAs in its range », that is used in the deter-
mination of ith cytostatic, J = 1, 72;:

1 - expressed miRNA;

| - suppressed miRNA;

n, - number of miRNAs, associated with sensitivity to ith cy-
tostatic;

S,— index of expression/suppression of jth miRNA, associated
with sensitivity to ith cytostatic;

[, - number of miRNAs, associated with resistance to ith cy-
tostatic;

© GMN

R, — index of expression/suppression of kth miRNA, associ-
ated with resistance to ith cytostatic.

For each ith cytostatic the numbers 7, and /, are such that their
sum is less or equal to N — the total number of miRNAs, used
in the analysis.

Indicators of miRNAs expression or suppression were scored
with a nominal scale according to the following scheme:

- in case if expression/suppression of certain miRNA is as-
sociated with sensitivity to chosen cytostatic, a value “1” was
attributed;

- in case if expression/suppression of certain miRNA is as-
sociated with resistance to chosen cytostatic, a value “-2” was
attributed;

- in case if expression/suppression of certain miRNA does not
affect the sensitivity to chosen cytostatic, a value “0” was at-
tributed.
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The effectiveness of the CT regimens, presented in Table 1,
was calculated with regard to individual sensitivity to each cyto-
static, included into CT regimen, with the formula:

re
- 1
i = go E 'IJ'-':"'_,
¥

(2), where

EC — estimated effectiveness of CT regimen

K, — sensitivity to cytostatic, included into certain CT
regimen@ — coefficient, characterizing the effect of the given CT
regimen taking into account the molecular subtype of the tumor
(if CT regimen is used in the given type of the BC, ¢ = 1, if no,
then ¢ = 0).

a — coefficient, corresponding to the number of cytostatics,
included into certain CT regimen.

Verification of the efficacy of the mathematic model was
provided with Fortran 2018 program complex. For modelling
of expression/suppression of chosen miRNAs random num-
ber generator that generated numbers in a range from 0 to 1
was applied. If the generated number was <0.5, it was con-
sidered that miRNA was suppressed, if the generated num-
ber was >0.5, it was considered that miRNA was expressed.
Table 4 demonstrates the generation of miRNA expression
for the first ten virtual patients.

Based on automatically generated levels of miRNA expres-
sion (Table 4) that were associated with sensitivity or resistance
to certain cytostatic, we calculated indicator of the frequency
of sensitivity events of virtual patients to each cytostatic with
the formula (1). Most often the virtual patients were sensi-
tive to docetaxel (in 38 861 cases), and least often to metho-
trexate (in 3047 cases). Generally, the cytostatics, considering
the sensitivity of virtual patients, may be ranged as following:
D>C>P>F>E>A>M.

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Model calculation of effectiveness for the standard CT regi-
mens (AC, AD, AP, ED, EP, EC, FAC, CMF, D, P, FEC, DAC,
PAC, DEC, and PEC) was performed according to the formulas
1 and 2. The results of calculation of the effectiveness of CT
regimens, without regard for the coefficient ¢, for the first 10
virtual patients are presented in Table 6. If the estimated effec-
tiveness of CT regimen gets negative values, this may indicate
a probable resistance to this CT regimen. As an example, virtual
patient No. 3 demonstrated negative values in all CT regimens
that may have indicated multi-drug resistance. If the estimated
effectiveness of CT gets positive values, this may indicate a
probable sensitivity of the given virtual patient to certain CT
regimen. Accordingly, virtual patient No. 2 gets positive values
in the regimens AP, EP, P, PAC, and PEC. The analysis of this
patient’s data shows high sensitivity to paclitaxel and CT regi-
mens with paclitaxel. According to the principles, laid down in
the basis of this model, CT regimen, having the highest positive
score, is considered the most effective; therefore the estimated
effectiveness of regimens can be put in order of effectiveness
decrease, as follows: P>EP>AP>PEC>PAC.

Table 7 presents the frequency of an event of the most effec-
tive CT regimens for 100 000 virtual patients. In the calculation
of the frequency of the event of the most effective CT regimens
by Fortran 2018 complex program, we encountered certain pro-
gram limitations. In that way, when several regimens obtained
the same number of scores, the first one in a line was considered
the most effective. Also, if all the regimens in a line had negative
values — as the most effective was considered the regimen with
the smallest negative value, but, according to the principles,
laid down in the mathematical model, all regimens with nega-
tive scores should be excluded as ineffective. Supposedly, these
limitations influenced significantly the index of the frequency
distribution for the most effective CT regimens.

Table 4. Excerpt from the table with random regulation of expression level in a chosen miRNA pattern

Virtual patient, Micro RNA
serial No.
200c 205 30a 155 25 27a 663 335 139-5p 497
1 744 263 .398 S15 .190 968 .892 .601 .085 .000
2 967 726 .995 .877 512 592 .810 .582 .560 .090
3 294 .907 .858 .165 962 .902 .653 .899 426 297
4 .094 592 544 .689 .790 .395 515 308 415 .936
5 .780 224 192 072 773 492 .845 .600 432 .609
6 .992 .909 412 439 314 739 579 .617 181 .084
7 .037 442 175 129 .076 456 335 .699 .164 577
8 .165 191 390 .833 .067 .093 .674 579 467 .504
9 255 151 .588 614 .673 .622 .871 114 991 959
10 .633 .648 .096 .396 .270 198 272 .897 .593 799
Table 5. Absolute indicator of the frequency of event for cytostatics with the highest estimated sensitivity
Cytostatic A D P F C E M
Frequency of event 6111 38861 14398 10895 18714 7974 3047
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Table 6. Estimated effectiveness of chemotherapy regimens

Virtual Standard chemotherapy regimens
patient,
s;‘(i)al AC AD AP ED EP EC FAC | CMF D P FEC | DAC | PAC | DEC PEC
1 - - 333 - .250 - - -.833 - 1.500 - - -.278 - -333
1.167 | 1917 2.000 1.250 | L.111 3.000 1.167 | 1.778 1.833
2 -250 | -.250 | 1.250 | .000 | 1.500 [ .000 | -.500 - - 2.000 | -.333 | -.500 | .500 | -.333 .667
1.333 | 1.000
3 - - - -750 | -.500 | -.750 - - - - - - - - -.833
1.750 | 1.750 | 1.500 1.667 | 1.667 | 1.500 | 1.000 | 1.000 | 1.667 | 1.500 | 1.000
4 - - .500 -750 | 750 | -.750 | -.667 - - 1.500 | -.500 - -.167 - .000
1.000 | 1.000 1.167 | 1.500 1.167 1.000
5 - - - - - - - - - - -.667 - - - -
1.917 | 2.667 | 1.917 | 2.000 | 1.250 | 1.250 | 1.111 | 1.000 | 3.000 | 1.500 2278 | 1.778 | 1.833 1.333
6 - - - -250 | -.250 | .000 - -.667 - - -333 - - -.500 -.500
1.167 | 1.417 | 1.417 1.111 1.500 | 1.500 1.278 | 1.278
7 -417 | -917 - - - -.500 | -.278 333 .000 - -333 | -278 | -.778 | -.333 -.833
1.667 | 1.000 | 1.750 1.500
8 - - -.167 - -250 - - -.667 - 1.500 - - =778 - -.833
1917 | 2.417 2.500 2.000 | 1.278 3.000 1.333 | 2.278 2.333
9 - - .000 - -250 - - - - 1.500 - - -.667 - -.833
1.750 | 2.000 2.250 2.000 | 1.833 | 2.000 | 2.500 2.000 | 2.000 2.167
10 1.083 | 1.083 | -.667 | 1.500 | -.250 | 1.500 | .889 .833 2.000 - 1.167 | 1.389 | 222 | 1.667 .500
Table 7. Absolute index of the frequency of CT regimens indication in the capacity of the most effective
Chemotherapy regimens
A molecular subtype of BC
AC FAC EC FEC CMF
Luminal A and B 68914 1922 18938 6318 3908
AD AP DAC PAC ED EP D P
HER?2 new and Triple negative
22572 752 6947 1648 3165 2287 27609 35020

As a result, we developed a tool of decision-making support
for oncologists that may significantly facilitate the development
of the CT tactics in BC patients at the stage of selection of effec-
tive CT regimen.

Conclusions.

1. Basing on the analysis of literature data we selected the pat-
tern with 10 miRNAs (200c, 205, 30a, 155, 25-3p, 27a, 663,
335, 139-5p, and 497), circulating in blood serum, as markers of
sensitivity/resistance of breast tumors to chemotherapy.

2. Experimental verification of the performance of the devel-
oped mathematic model with the application of the Fortran 2018
complex program demonstrates its good perspectives in prog-
nostication of CT effectiveness.

3. The developed mathematic model may serve as a basis for
scheduling of effectiveness prognosis of certain polychemother-
apy regimens in an individual patient.
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SUMMARY

SUPPORT TOOL FOR DECISION-MAKING IN SELECT-
ING CHEMOTHERAPY TACTICS FOR TREATMENT
OF BREAST CANCER PATIENTS

'Harashchenko O., 2Antonov V., 'Konovalenko V.

'R.E. Kavetsky Institute of Experimental Pathology, Oncology
and Radiobiology, of National Academy of Science of Ukraine;
’National Aviation University, Ukraine

Breast cancer (BC) is the most commonly occurring oncolog-
ic disease in women over the world. The introduction of modern
methods of diagnostics and treatment of BC patients allowed
achieving some success in the disease control. Chemotherapy
(CT) is one of the most effective treatments for BC patients, but
the individualization of the choice of effective treatment regi-
mens remains an unresolved issue.

Aim of the study: to develop approaches to enhance the ef-
fectiveness of treatment of BC patients following the levels of
circulating serum miRNAs, which are associated with sensitiv-
ity to polychemotherapy.
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Basing on the analysis of literature data we selected the pat-
tern with 10 miRNAs (200c, 205, 30a, 155, 25-3p, 27a, 663,
335, 139-5p, and 497), circulating in blood serum, as markers of
sensitivity/resistance of breast tumors to chemotherapy. A math-
ematic model was developed to estimate the effectiveness of the
standard CT regimens basing on the level of expression of cho-
sen miRNAs. Experimental verification of mathematic model
performance was provided with Fortran 2018 program complex.

We developed a tool of decision-making support for oncolo-
gists that may significantly facilitate the development of the CT
tactics in BC patients at the stage of selection of effective CT
regimen.

The developed mathematic model may serve as a basis for
scheduling of effectiveness prognosis of certain polychemother-
apy regimens in an individual patient.

Keywords: breast cancer, chemotherapy, miRNAs.
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CUCTEMA MNOJAEPXKH TPAHITHUS PEIIEHUI
NP BbBIBOPE TAKTUKU XUMHUOTEPAIIUU BOJIb-
HbIX PAKOM MOJIOYHOM KEJIE3bI

Tapamenko O.A., 2Antonos B.K., 'KonoBajienko B.®.

THnemumym  dKCnepuMenmansHot namoio2uu, OHKONO2UU U
paouoduonozuu um. PE. Kaseykoco HAH Vkpaunol, *Hayuo-
HANbHLIL ABUAYUOHHBI YHUSepcumen, YKpauna

Pak monounoii sxenessl (PMIX) — camoe pacnpocTpaneHHOE
OHKOJIOTHYECKOe 3a00JIeBaHHE CPEOH >KEHCKOrO0 HaCENICHHUSI.
BHeﬂpeHHe COBPEMECHHBIX METOIOB AHUArHOCTUKU W JICHCHUA
6onbHBIX PMJK 1103BONINIIO IOCTHYB ONPEISNICHHBIX YCIIEXOB B
6oprbe ¢ oM 3aboneBanreM. Xumuorepamnus (XT) sisercs
OJJHUM U3 BI)ICOKOS(l)(beKTl/IBHbIX MCTOHOB JICUCHUSA GOHbeIX
PMXK, onnako mepcoHanm3ainusi BbiOOpa d()(EKTUBHBIX cXeM
JICYCHHST OCTACTCSI HEPEILICHHBIM BOIIPOCOM.

Iens wccnenoBanus - pa3paboTarTh MOAXOAbI MOBBIIICHHS
3G PEKTUBHOCTH JICUCHHs OOJNBHBIX PAKOM MOJIOYHOM Kee3bl
l'lyTeM HCpCOHl/I(bI/IKaLlI/lH CTaHAAPTHBIX CXEM ITOJUMXHUMHOTEPA-
Imuu C y‘leTOM ypOBHS[ LIPIpKyHI/Ipy}OH_lI/IX B CBIBOPOTKE KPOBHU
miRNA, acconuupoBaHHBIX C YyBCTBUTEJIBHOCTBIO K IOJNXH-
MHUOTEPAIINH.

Ha ocHoBe aHanu3a JuTepaTypHbIX JAHHBIX B Ka4eCTBE Map-
KepPOB 4yBCTBHUTEIBHOCTH/PE3UCTEHTHOCTH OIYXOJIEH IpyIHOM
JKeJe3bl K XuMHoTeparniu Beiopan narreps ¢ 10 miRNA (200c,
205, 30a, 155, 25-3p, 27a, 663, 335, 139-5p n 497), unpkynupy-
IOIUX B CHIBOPOTKE KPOBH.

Paspaborana maremarnueckas MojeNb s pacuera dddex-

TUBHOCTH CTaHAApPTHBHIX cxeM XT Mo mokaszareiio ypoBHS JKC-
npeccun n3dpanubix miRNA. TIpoBeneHa sxkcrnepuMeHTanbHas
MPOBEpKa pabOThl MAaTEMAaTHYCCKON MOJCIH C MPUMEHEHHEM
nporpaMMHOro komiuiekca Fortran 2018.

PaspaboranHass MareMaTHyYecKass MOJENb MOXKET CIIYXKHUTb
OCHOBOH JUTsl INITAHUPOBAHUSI MPOTHO3a dPYEKTUBHOCTH Ompe-
JIETICHHBIX CXeM ITOJIMXUMHOTEPAITHH Y KOHKPETHOU OONBHOMA.
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IMMUNOBIOLOGICAL MECHANISMS AND MANAGEMENT
OF RECURRENT PREGNANCY LOSS (REVIEW)

Chiokadze M., Kristesashvili J.

The Center for Reproductive Medicine “Universe”, Tbilisi, Georgia

Pregnancy loss or miscarriage is the most common compli-
cation of pregnancy: approximately 70% of conceptions fail to
achieve viability and about 50% are lost before the first missed
menstrual period. About 12-15% of clinical pregnancies end
in spontaneous abortion, which is considered to be mainly due
to abnormal embryonal karyotypes. Recurrent pregnancy loss
(RPL) is less common, occurring in 2-5% of women of repro-
ductive age [8,10,12], but it represents a psychological tragedy
for couples and still big clinical challenge for their gynecolo-
gists. It is now well accepted that maternal age and number of
previous losses increase the likelihood of subsequent miscar-
riage. Some authors indicate that, the relationship of maternal
age to miscarriage correlates with the frequency of aneuploidy
in oocytes [17]. The risk of miscarriage after two consecutive
losses is 25%- 29% and after three consecutive losses- about
30% -40% [17,26]. The risk of subsequent pregnancy loss al-
most doubles after 44years (Tables 1,2).

Tablel. Rate of miscarriages according to maternal age [26] \

treatment of RPL. The European Society of Human Reproduc-
tion and Embriology (ESHRE) issued a revised terminology for
description of early pregnancy events [11]. A pregnancy loss af-
ter a raised serum B-hCG is defind as “biochemical loss”. The
term clinical miscarriage is used when pregnancy is confirmed
by ultrasonography or histopathological examination. RPL may
be subdivided into early/first trimester losses-before the 12 ges-
tational week (g.w) and late/second trimester losses (g.w 12-21).
About 90% of RPL occurs in the first trimester [11,21]. Different
types of RPL are classified in Table 3.

Table 3. Types of RPL [8]

. No previous viable pregnancy
Primary RPL (beyond 20 weeks’gestation)
After 1 or more previous viable
Secondary RPL pregnancy (beyond 20 weeks’ gestation)
Tertiary RPL Multlp;e miscarriages 1nter§persed
with normal pregnancies

Maternal age at conception (years) | Miscarriage rate %

up to 19 13

20-24 11

25-29 12

30-34 15

35-39 25

40-44 51

>45 93

Table2. Rate of miscarriages according to previous pregnancy
losses [12,16]

Number of previous miscarriages | Risk of miscarriage%

after 1 miscarriage 14-21
after 2 miscarriage 25-29
after 3 miscarriage 30-40

Despite the intensive research, about 50% of cases of RPL
still remain unexplained, the vast majority of which are thought
to be due to immunological causes [8,10,15] .

The aim of this article is to review the current understanding
of underlying immunological mechanisms of RPL and highlight
the modern approach to the diagnostics and treatment of this
disorder. For this purpose following electronic databases were
searched: Pubmed, Medline, Cochrane Library, Web of Science,
EMBASE.

RPL is a multifactorial, heterogenous disorder with aetiologi-
cal factors such as parental balanced chromosomal transloca-
tions, uterine anatomical abnormalities, hormonal and metabolic
disturbances, hereditary and acquired thrombophilias, chronic
endometritis, infections and immunological dysregulations
[10,17]. There are many areas of controversy in the definition,
aetiology, pathophysiological mechanisms, investigations and
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The number of pregnancy losses needed to fulfill the cri-
teria for RPL is also controversial. Traditionally, RPL has
previously been defined as three or more spontaneous, con-
secutive losses before 22 w.g. [27]. The American Society for
Reproductive Medicine and more recent ESHRE guidelines
[11,35] defined it as “two or more failed clinical pregnan-
cies”. According to these guidelines, investigations should be
initiated after two losses, especially, when woman is >35 old
or couple shows subfertility [13].

After even a thorough evaluation the potential cause for RPL
remains unexplained in about 50% of cases. During the last 25
years, it has become clear that a large percentage of unexplained
RPL may be due to immunological causes [15,17,21]. First in
1953, Medawar proposed the concept of immune tolerance, giv-
ing as an example the case of the fetal allograft [3]. Since then
numerous studies have been conducted addressing this issue,
many of them however, have been poorly designed or controlled
or involved insufficient number of patients/controls to warrant
their conclusions . Due to the complexity of immunologic in-
teractions between mother and fetus, the research in reproduc-
tive immunology is often frustratingly controversial and results
of many studies can not even be compared [8,11]. A diversity
of distinct immune alterations may act alone or in combination
with additional immune or non-immune factors and result in iso-
lated or recurrent pregnancy loss [8,15]. Nevertheless, signifi-
cant advances in molecular immunobiology have clarified many
immunologic parameters of feto-maternal relationship in both
normal and disturbed pregnancy. To evaluate the immunological
mechanisms leading to the miscarriage, it is necessary to under-
stand the nature of the immune response in normal pregnancy.

Immunobiology of Normal Pregnancy. The fetus is as a semi-
allogeneic graft, as it has genetic and antigenic contributions
from both parents. Although fetal alloantigens inherited from the
father should provoke a maternal response leading to fetal loss,
normally this does not happen. This immunological paradox of
pregnancy is considered to be the result of maternal unique im-
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mune response, which is regulated by fetal antigen presentation
and recognition/reaction to these antigens by maternal immune
system [15,36]. Immunologic recognition of pregnancy is vital
for successful gestation and inadequate recognition of fetal anti-
gens may cause miscarriage. It seems that various mechanisms
at the feto-maternal interface prevent embryo from rejection
and only when several mechanisms fail, pregnancy loss occurs
[15,37].

The Role of Natural Killer Cells in Pregnancy. Natural Killer
(NK) cells are part of innate immune system and present the pre-
dominant leucocytes in endometrium during the period of im-
plantation and early pregnancy [6,7,8]. NK cells are also found
in peripheral blood. Uterine NK cells (uNK) and peripheral NK
cells (pNK) express the same surface marker CD56 with dif-
ferent degree and are functionally and phenotypically different
[20,25,29].

90% of pNK cells are CD56%™ and CD16" and remaining 10%
are CD56™" with low level or absent CD16°, whereas 80% of
uNK cells are CD56"¢" and CD16". The latter have limited cy-
totoxic activity and are the main source of regulatory cytokines,
which play a key role in trophoblast invasion and angiogenesis
[9,33]. They also initiate remodeling of spiral arteries to increase
the blood supply to the fetus and are involved in production
of T helper 2 (Th2) type cytokines and growth factors which
promote placental development and local immunomodulation
[19]. In contrast, CD56%™ and CD16" uNK cells are primarily
responsible for cytotoxicity and their number is increased sig-
nificantly with stress and decreased in pregnant women [2,8].
It has been suggested, that uNK cells are recruited from blood,
however exact mechanisms for this cyclic recruitment and sub-
sequent proliferation and differentiation within the endometrial
stroma are not well understood. Recent data suggest that they
might also be produced locally from progenitor stem cells [6].
According to the recent multicenter study, uNK cells balance
normal process of decidualization, selectively target and clear
senescent decidual cells and govern endometrial rejuvenation
and remodeling [4].

Assessment of uNK cells and their link to RPL is difficult to eval-
uate, since they are present mostly at the feto-maternal interface
and they may be altered significantly after fetal demise, therefore,
“cause Vs. effect” phenomenon is difficult to evaluate [8]. Another
obstacle to the assessment of NK cells is the lack of commonly
accepted standardized protocol and normal ranges for NK cells
number and activity, therefore, prognostic value of measurement of
pNK and uNK cells remains uncertain [16,18,33].

Th2-Type Immune Response. Nowadays the role of cytokines
in feto-maternal relationship has been well documented. During
the pregnancy there is a shift in the balance between Thl and
Th2 immune responses so that Th2-type cytokines- Interleukins
(IL)- 1L-4, IL-5, IL-10 predominate over Thl-type cytokines-
IL-2, Interferon y (IFN-y), Tumor Necrosis Factor a (TNF-a)
etc. and prevent the developing embryo against inappropriate
anti-trophoblast cytotoxic reactions. However, the trophoblas-
tic antigenic stimulus, maternal cells that are responsible for
the enhancing response and the exact factors modulating Th2
shift remain poorly understood [19,31]. Nevertheless, specific
trophoblastic proteins appear to stimulate endometrial macro-
phages for IL-10 production and modulate cytokine pattern pref-
erably towards Th2-type cytokines. Finally, hCG produced by
the trophoblast, induces the production of progesterone, which
through the progesterone induced blocking factor (PIBF) may
induce the production of IL-4 and thus, enhance a Th2 response
[23]. Successful implantation occurs in pro-inflammatory mi-
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croenvironment. Then Thl-type response is followed by a shift
to Th2 immune answer. Notably, both pro-inflammatory Thl
and anti-inflammatory Th2 cytokines, and especially the correct
balance between them are essential for the normal development
of pregnancy[23].

Current understanding of immunological “cross talk” at the
feto-maternal interface has changed immensely with the discov-
ery of two additional T helper cell subsets: regulatory T-cells
(Treg) which tolerate the pregnancy and pro-inflammatory IL-
17 producing Th17 cells. They produce distinct effector cyto-
kines. Their mutual antagonism and flexibility illustrates the
importance of well-balanced cytokine environment for the suc-
cessful pregnancy [30,31].

Immunobiology of Recurrent Pregnancy Loss. Immunological
disturbances underlying RPL are of autoimmune or alloimmune
origins [37]. During the autoimmune response maternal auto-
antibodies (autoreactive cells) target placenta and trophobalst
and damage them. In alloimmune response maternal immune
system reacts against the paternal alloantigens, presented by the
embryo. Clinically these two categories can not be distinguished
as both of them represent a diverse immunological dysbalance
that lead to pregnancy loss, however classification helps to un-
derstand better underlying mechanisms, to identify candidates
for immune testing and choose appropriate treatment.

Autoimmune pregnancy loss. Among the autoimmune fac-
tors, anti-Phospholipid antibodies (aPLa) have been reported to
have the strongest evidence-based association with pregnancy
loss[11, 27]. Their prevalence in RPL patients is 30-40%. aP-
Las are a heterogenous group of autoantibodies, mainly repre-
sented with Lupus anticoagulant (LAC), Anticardiolipin anti-
bodies (ACL) and anti-p2 glycoprotein-I antibodies ($2 GPI),
directed against anionic phospholipids (PL)-basic components
of all cell membranes or PL-containing structures. Antiphospho-
lipid syndrome (APS) was first defined by Hughes GR, in 1983
as a syndrome, consisting of recurrent thrombotic events and/
or pregnancy loss linked with the persistent presence of aPLa.
According to the RCOG, APS is the only evidence-based auto-
immunological cause of RPL [27]. By revised Sapporo criteria
(2006), it is the only autoimmune disorder in which pregnancy
loss is part of the diagnostic criteria. International Consensus
classification criteria for definition of APS is based on the pres-
ence of at least one clinical and one laboratory criteria [24].

Clincal criteria:

- Vascular thrombosis

- Pregnancy morbidity:

-- three or more consecutive unexplained miscarriages before
10 weeks’ gestation

-- one or more deaths of morphologically normal fetuses after
the 10th week of gestation

-- one or more preterm births before 34 weeks’ gestation due
to severe pre-eclampsia,

-- eclampsia or placental insufficiency.

Laboratory criteria (must be positive on 2 or more occasions,
at least 12 weeks apart, present in medium or in high titer):

- positive plasma levels of LAC;

- positive plasma levels of ACL antibodies of the IgG or IgM
isotypes;

- positive plasma levels of the anti-p2 glycoprotein I antibody
of the IgG or IgM isotypes.

The mechanisms whereby aPLa cause pregnancy loss include:
alteration in prostacyclin/thromboxane metabolism resulting
in vascular constriction, thrombosis and inflammation-medi-
ated placental infarction, activation of inflammatory media-
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tors (chemokines, cytokines reactive oxidants, proteolytic en-
zymes), which lead to oxidative damage and trophoblast injury
[13,17,24]. Depending on the extent of damage, either death in
utero or fetal growth restriction occurs.

Antithyroid and antinuclear antibodies. The involvement of
antithyroid antibodies (ATA) in pathogenesis of RPL is con-
sidered by many researchers, but results of various studies are
controversial. Some authors have found a higher prevalence of
anti-thyroglobulin (TG) or anti-thyroperoxidase (TPO) antibod-
ies in women with pregnancy losses [13]. However, other au-
thors have reported no association between ATA and RPL. In
2011 a meta-analysis (involving 12,126 women) regarding the
possible link between ATA, RPL and preterm birth [34] have
founded that maternal ATA was strongly associated with mis-
carriages and preterm birth. In more recent ESHRE guideline
[11], it has been stated also a clear association between RPL and
ATA: in 28,7% of women with RPL Vs. 13% in Control group.
Although the exact mechanism whereby ATA affects pregnancy
is not known. It seems to be related to the disturbed folliculo-
genesis , Th1-mediated autoimmune reactions and alterations in
profile of endometrial T-cells, which results in reduced secretion
of IL-4,10 and hypersecretion of IFN-y. This theory is supported
by the coexistence of ATA with non-organ specific autoantibod-
ies, as well as with the increased number of cytotoxic NK cells
in RPL women. The results of some studies have shown, that
women with ATA did not have overt thyroid disease, and the in-
crease in pregnancy loss probably represents a generalized auto-
immune defect rather than a thyroid-induced abnormality [13].

Antinuclear antibodies (ANA) are also associated with RPL,
even in patients without an overt autoimmune disease, though
this link remains controversial. Some previous studies reported,
that ANA positivity was significantly higher in RPL women
compared to controls, but others have found no increased prev-
alence of ANA in the same group [11]. The presence of ANA
is associated with increased inflammation around the placenta,
inducing the environment which does not promote the “accep-
tance” of the embryo. In most published studies the ANA titer in
women with RPL is only mildly elevated and it is non-specific
and common in general population. The direct pathophysiologi-
cal link between the presence of ANA and RPL has not yet been
documented and therefore, ANA testing could be considered
only for explanatory purposes [11,36].

Immunopathology of Alloimmune Pregnancy Loss. Unfor-
tunately, the specific mechanism causing fetal rejection is not
known yet, since no relevant single mechanism has been rec-
ognized as essential for maintenance of pregnancy. There is an
opinion that the breakdown of one or more tolerogenic mecha-
nisms of pregnancy in some stress situation can cause fetal
rejection [15,36]. These possible disturbances (absence of im-
munosuppressive pro-implantation factors at the feto-maternal
interface, defective recognition of trophoblastic and immuno-
regulatory molecules by decidual cells, changed NK cells pro-
file) alone or in combination, appear to disrupt the sensitive bal-
ance of maternal tolerance and lead to embryo rejection.

In contrast to normal pregnancy, a predominant Th1-type re-
sponse or defective production of Th2-type cytokines occurs
in miscarried pregnancy [23]. In response to the conceptus or
other antigens, decidual lymphocytes secrete pro-inflammatory
Thl-type cytokines- IL-2, IFN-y, TNF-a etc. which cause: 1)
lymphocyte infiltration of trophoblast and immune-induced in-
flammation, 2)cytotoxic reactions and tissue degradation by NK
cells which result in trophoblast damage 3) hypercoagulation
and vasculitis affecting maternal blood supply.
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Bacterial endotoxins may also cause Thl-cytokine-triggered
miscarriages. When specific decidual T cells recognize infec-
tious agents, they become activated and secrete cytotoxic cy-
tokines. Some authors have reported that about 20% of women
with RPL were colonized with Ureaplasma sp. and Mycoplasma
sp.(double the frequency compared to fertile controls); other
selected organisms, such as chlamydia, toxoplasma, cytomega-
lovirus and herpes virus were found in female genitalia as well
[13,17].

Role of NK , Treg and Thl7 Cells in pregnancy loss. uNK
cells seems to be the main cell population involved in alloim-
mune miscarriage. After the recognition of trophoblast debris
by decidual macrophages and dendritic cells, as well as under
the influence of Th1 cytokines, uNK cells are activated, acquire
cytotoxic function and can damage the trophoblast either directly
by releasing cytolytic granules or indirectly by producing inflam-
matory cytokines [36]. Dysregulated uNK cell number is associ-
ated with disturbed processes of trophoblast invasion, inadequate
remodelling of uterine spiral arteries, excessive angiogenesis that
lead to oxidative stress and termination of pregnancy [33].

The relationship between NK cells and reproductive outcome
is one of the most controversial area in reproductive immunol-
ogy. Many studies can not even be compared [11]. Some clinical
studies have demonstrated that women who tend to miscarry re-
peatedly with chromosomally normal embryos, show increased
number and activity of uNK and pNK cells [17,37]. The results
of one recent extensive systematic review and meta-analysis [29]
demonstrated no significant difference in the percentage of uUNK
cells in RPL women compared with fertile controls. However,
meta-analysis of studies comparing the numbers of pNK cells
in women with RPL vs. fertile controls showed a significantly
higher level of pNK cells in RPL patients. According to another
systematic review [32], the prognostic value of measurement of
pNK or uNK cells remains uncertain. More studies are needed
to confirm the role of NK cell assessment for prognosis of repro-
ductive outcome.

Treg cells in uterus, through their immunosuppressive path-
way, provide gestational tolerance and play an important role in
maintenance of pregnancy. Some studies have shown that there
is an increased level of Treg cells in peripheral blood in I and IT
trimesters, compared to non-pregnant women [30]. An absence
of Treg expansion was found in deciduas of women suffering
RPL. Some researchers propose that peripheral Treg level might
be used to predict the risk of pregnancy loss in RPL women, but
this is not fully studied and should not be used as a routine test.

Many of immune effects attributed to Th1 cells in the past are
now attributed to the recently identified Th17 cells [12,36]. It is
thought, that they may contribute to RPL with another set of im-
mune mechanisms. In contrast to normal pregnancy, Th17 cells
proportions increase in peripheral blood and decidua of women
with RPL. Furthermore, the levels of related pro-inflammatory
IL-17 and 1L-23, as well as an elevated ratio of Th17/Treg cells
were also found to be significantly increased in RPL group,
compared to normal pregnant women [31].

Immunological testing and treatment of RPL. Diagnostic tests
for the detection of immunological causes of RPL are the most
disputable field in reproductive immunology. According to one
recent systematic review, there is still a need to advance high
level evidence-based immunological diagnostics and translate
it into clinical practice, in order to match the clinicians’ need
for choosing individualized, safe treatment options [31]. Fur-
thermore, there is an increasing demand from desperate couples
with recurrent reproductive failure for an “immune cell tests”
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and “immune treatments”, despite the fact, that there is not an
evidence-based immunological testing and treatments to offer
them [11,14].

Immunological mechanisms of RPL are complex and only one
separate parameter can not predict the outcome of pregnancy.
Most of them are experimental and demand further investigation
before their clinical application. aPLas are the only evidence-
based cause for RPL and therefore, women with the history of
RPL should be tested for them. Screening for other auto- and
alloantibodies- ANA, ATA, partner’s HLA-typing, also Th1/Th2
cytokine imbalance, is not supported by the consistent evidence
and is of doubtful value [11,13,27].

There is a growing interest worldwide in understanding the
potential role of altered number and function of NK cells in
reproductive disorders, particularly RPL. Therefore, NK cell
measurement in peripheral blood (by flow cytometry) and in
endometrium (by immunohistochemistry) acquires more sig-
nificance in clinical investigational protocols. According to the
RCOG guidline [28], NK cell testing, as a surrogate marker,
should only be applied in research-based clinics. Due to the lack
of standardized method of measurement of NK cells, the results
of previous studies were conflicting and non-comparable. On the
basis of two recent multicenter studies [5,18] the standardized
protocol for the measurement of uNK cells and a reference range
for uNK cell percentage in periimplantation endometrium were
established. The authors have demonstrated, that uNK cell per-
centage was significantly higher in women with recurrent repro-
ductive failure, compared to fertile controls [5]. Although, not
all the controversial issues regarding NK cell assessment and
its relation to the reproductive outcome are solved and existing
methods still need to be refined. Further research in a larger,
well-defined population is needed to ensure the high quality re-
sults.

Women with RPL should be referred to a dedicated, special-
ized clinic. Unfortunately, the absence of meaningful immune
markers makes it difficult to find evidence-based treatment for
women with immunological disorders. Immunotherapy is sug-
gested as one of the treatment options to improve pregnancy
outcomes in these women [1,31]. Acccording to the ESHRE
guideline and Cochrane systematic review [11,22] APS is the
most frequently diagnosed and the most treatable immunologi-
cal cause of RPL. For APS a combination of a low dose aspirin
and a low molecular weight heparin (LMWH) is the treatment
of choice and preventive measure to avoid further miscarriages.
Other immunomodulatory treatment options include: Intrave-
nous Immunoglobulin (IVIG), corticosteroids, TNFa inhibitors,
granulocyte colony stimulating-factor, intravenous intralipids
and lymphocyte immunotherapy[11,13]. However, several sys-
tematic reviews and meta-analysis reported no significant dif-
ferences between the study and control groups [1,22,28]. These
therapeutic approaches have controversial results and are not
supported with evidence. They did not show to improve live
birth rate in women with recurrent reproductive failure, while
they may have serious adverse effects. Therefore, as reviewers
concluded, these treatment modalities should be used only in the
context of research.

Finally, it is noteworthy to mention, that psychological,“tender
loving care” for women with recurrent pregnancy losses is as-
sociated with a favourable outcome of subsequent pregnancy.
Therefore, couples, experiencing RPL should be admitted to the
specialized, dedicated clinic, where they will be offered emphat-
ic, couples’ focused approach, sensitive and individual to their
“loss history”[14].

© GMN
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SUMMARY

IMMUNOBIOLOGICAL MECHANISMS AND MANAGE-
MENT OF RECURRENT PREGNANCY LOSS (REVIEW)

Chiokadze M., Kristesashvili J.

The Center for Reproductive Medicine “Universe”, Tbilisi,
Georgia

Recurrent pregnancy loss (RPL) is a profound personal trag-
edy for couples. It represent not only reproductive and social
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problems, but still big clinical challenge to their gynecologists
worldwide. After even a thorough evaluation 50% of cases still
remain unexplained, a large percentage of which is attributable
to immunological causes.

The aim of this review is to outline the current understanding
of immunological pathways of RPL and highlight the modern
approach to the diagnostics and treatment of this disorder.

There is a growing interest worldwide in understanding
the potential role of altered immunological mechanisms dur-
ing pregnancy towards the reproductive outcome. Significant
advances in molecular immunobiology have clarified many
immune parameters of the unique feto-maternal relationship,
however, due to the complexity and diversity of immunologic
interactions between mother and fetus, many questions still re-
main unanswered. There is a lack of high quality literature re-
garding this issue and often it is frustratingly inconsistent.

Intensive research is being carried out to detect reliable, infor-
mative immune markers for the prediction of subsequent mis-
carriage risk. Furthermore, there is an increasing demand from
desperate couples with RPL for an “immune cell tests” and “im-
mune treatments”, even though there are not evidences-based
diagnostic and treatment modalities to offer them and results of
different studies are contradictory.

Despite the extensive research in reproductive immunology,
exact fine pathophysiological mechanisms, investigations and
treatment of RPL is poorly understood. Therefore, constant
updating of information and swapping scientific approaches
around this topic would provide better insights into the immu-
nological mechanisms underlying RPL.

Keywords: Immunobiology; miscarriage; Recurrent preg-
nancy Loss; immune tests; immunotherapy.

PE3IOME

MMMYHOBHOJIOTHYECKUE MEXAHU3MBI U ME-
HE/JUKMEHT MOBTOPHBIX NMOTEPh BEPEMEHHO-
CTH (OB30P)

Unoxanze M./I:k., KpucrecamBuim [x.U.

Lenmp penpoodyxmuenou meouyunst ““‘Yuusepc”, Tounucu, I py-
3us

[Mosropusie notepu 6epemennoctu (I1T16) - naronorus, koto-
past BBI3bIBAET OIPOMHBII ICUXOJIOTMYECKUI CTPECC y Cynpyxe-
CKHX T1ap U 10 CeH JICHb OCTAETCs BBI30BOM J1J1s1 THHEKOJIOTOB BO
BCEM MHpeE, SIBISIETCS aKTYaJIbHOM IPOoOIeMOli B COBPEMEHHOM
pernpoaykronoruy. Jlaxe mocie caMmoro TIaTebHOro o0cie0-
BaHUsI arno3 HesiceH B 50% city4yaeB, OOJNBIIMHCTBO U3 KOTO-
PBIX, 10 MHCHHIO MHOTUX YYEHHBIX, IMMYHHOI'O F'€HE3a.

[IpencraBien 0030p COBPEMEHHbBIX AAHHBIX 00 MMMYHHBIX
mexanusmax I1I1b, onucanue TeKynmx TeHACHIMN UX IHarHo-
CTHUKH U JICUCHHUS, CBSI3aHHBIX C UMMYHOJIOTMYECKUMHU HapylIe-
HUSIMU.

Bo Bcem mupe orMeuaercs pacTylliuii MHTEpeC K MOTEHLHU-
AJIbHOW PO M3MEHEHHOI0 MMMYHHOIO CTaTryca B PEHpOAyK-
TUBHBIX TIOTepsix. COBPEMEHHBIE JTOCTHKEHHSI MOJICKYJISIPHOM
OMOJIOrMHY TTO3BOJIMIIM BBISICHUTH MHOTHE aCTIEKThl YHUKAJIbHbIX,
UMMYHOJIOTHUECKUX B3aHMMOOTHOLICHUUI MEXIYy MaTepblo U
IUIOJIOM, XOTSl BBUJY CIOKHOCTH M MHOTOOOpasusi 3TUX OTHO-
HICHUMH MHOTO€ OcTaercs 3arajkod. JluteparypHble JaHHBIC
MAaJIOYHMCIICHHBIC M YacTO MPOTUBOpEeYMBHI. HayuHble pabOThI
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U HCCIIeyeMble TIOIMYIISIHN TeTePOreHHbI, a Pe3yJIbTaThl padoT
- HECOIIOCTaBUMbI. IHTEHCHBHBIC HMCCIIELOBAHUS MPOBOASTCS
C LEJIbI0 BBIICICHHUS HAIEKHBIX MMMYHHBIX MapKepoB s
NPOTHO3UPOBAHUS PUCKA MPEepbIBaHUs IMOCIeamouieil oepe-
MeHHOCTH. KpoMe Toro, co CTOpOHBI OTYAsBIIUXCS JKECHIIUH
¢ IIIIb ormeuaeTcs pacTyuias HOTPEOHOCTh B “TECTHUPOBa-
HUY UMMYHHBIX KJIETOK~ ¥ MMMYHHOM JICYCHHUH, XOTS Hayd-
HO-000CHOBAHHOTO IOJX0a K 3TOMY BOIPOCY IO Ceil JeHb
HE BBIABICHO. HecMOTpsl Ha MHTEHCUBHBIE MCCICAOBAaHUSA B
0071aCTH PENPOLyKTUBHOM HMMYHOJIOTHH, JaHHBIC O TOHKUX
naroU3MOIIOTHIECKUX MEXaHH3Max, JHArHOCTHKE M Jiede-
HUHU 3TOM HATOJIOIMM OCTAOTCS NPOTHUBOPEUYUBLIMH, MO3TO-
My MOCTOSIHHOE OOHOBIICHHE HH(OPMALUU U OOMEH OIBITOM
MEXJly Hay4YHBIMU LIEHTPAMU UMEET OIPOMHOE 3Ha4eHUE, UTO
MO3BOJIUT 3aINISTHY Th ITy0Ke B UMMYHHBIC MEXaHH3MBbI, JIe¥Ka-
mue B ocHose I1I1b.
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TEYEHUE MMOCJIEONEPAIIMOHHOI'O NEPUO/IA JIATTAPOCKOIIMYECKOM
U TPAJIAIIMOHHOM ANIMEHIDKTOMUHU B PASHBIE CPOKH I'ECTALIUU

Ierpamenxo U.HU., JlockyToBa T.A.

Tocyoapcmeennoe yupesicoenue «/[nenponempoeckas MeOuyunckas akaoemus
Munucmepcmea 30pagooxpanenus Yxpaumvi»

ANneHauIuT sBIseTcs Haunboee YacToil maTogoruet cpeau
BCEX OCTPBIX XHPYPTrHUECKUX 3a00JICBaHUI OPraHOB OPIOLIHOM
MOJIOCTH y OEPEMEHHBIX M, COIVIACHO JUTEPATypPHBIM JaHHBIM,
Berpeuaeres B 0,05-0,13% cayuaes [3,4,5,12]. Ero wactora B
I u II TpumecTpe, cooTBEeTCTBEHHO, cocTaBiseT 19-32% u 44-
66%, B Il Tpumectpe — Tompko 15-16% [9,14,19]. [dannas
MaToJIOTUsl BBUAY BBICOKOTO ypoBHA 3aboneBaemoctu (0,03-
5,2%) u cTabUIBHOTO YPOBHS JIETANBHOCTH, 0€3 TEHASHLUH K
camxennto (0,1-0,5%) mo ceit geHb 0cTaéTcs aKTyaabHOH Mpo-
6nemoii [10,11,20]. ITpu 6epeMeHHOCTH B OpraHU3Me KESHIITHbI
MPOMCXOIAT  aJaNTAMOHHO-TIPUCIIOCOOUTEIbHBIE TIPOLECCHI,
HarnpaBJICHHbIE HAa 00eCreueHne aJeKBaTHOTO TEUEHHs recTa-
LIMOHHOTO Nepuoja, pocta M pasButTus Iuoza. Ilepecrpoiika

© GMN

JKU3HEIESTEIBHOCTH OpraHu3Ma OepeMEeHHON CBs3aHa TAKXKE C
U3MEHEHUAMH BO BCEX 3BEHbSIX CBEPTHIBAIOLICH CHCTEMbI KDOBH
[1,8,16]. Bo Bpems ¢usnonoruueckoii 6epeMeHHOCTH OHH Ha-
HPaBJICHHbI Ha MOJIEP/KaHHEe PABHOBECHS B CHCTEME reMoCTa3a
(yBenuuuBaeTcsi aKTHBHOCTb IPOKOATYJISIHTHOTO 3BeHa). Bme-
CTE€ C TeM, B OTHOLICHUH OCTPO BO3HHMKAIOIIUX B 3TOT MEPHUOJ
XUPYprudecKkux 3a0oseBaHuil OepeMeHHbIe 001aJal0T OrpaHu-
YEHHBIMH KOMIICHCATOPHBIMH BO3MOKHOCTsIMH [2,13,21]. Jle-
4yeOHast TAKTHKA [IPU OCTPOM alllICHJMLUTE NPEayCMaTpPUBACT
HEMEUICHHOE XUPYPTrUYeCKOe BMEIIATEIbCTBO MPH JIHOOOM
cpoke OepemeHHocTH. Hemaiyio poib B reMOCTa3HOJIOrHYe-
CKMX Ipo0ieMax MepuONepalnoHHOTO MEpUoia UIPaeT XapaK-
TEep ONEepPaTHBHOrO BMeIIaTe bCTBA. OTKPBITAS AlIEeHIIKTOMUS
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(TA) compoBoskiaeTcsi OOJBIINM MPOLIEHTOM PAaHHHX M IMO3[-
HUX TOCJICONIepAllMOHHBIX ocloxHeHul [15,17], a nekapcTBeH-
HBIC CPEACTBA, IPUMEHACMBIC BO BPEMA aHECTC3UH, BIIUAIOT Ha
peosioruueckue CBOMCTBA KPOBU KaK Ha 3Talax olepaluu, Tak
U B rocieonepauonHomM nepuose [1].

Jlamapockonuyeckoe jedeHue octporo annenaunura (JIA) y
6epeMeHHbIX CHUTACTCA ONTHUMAJIbHBIM, TaK KaK COIIPOBOX/a-
€TCsl CYLIECTBCHHO MEHbLIEH TpaBMaTH3aLUel TKaHEH B CpaB-
HEHUH ¢ TpaauMoHHbIM [18,22]. [lesnrecooOpa3HOCTb U3ydeHUs
JAUHAMHUKH OCHOBHBIX rokasarejei CBeprlBa}OLLlefl CHUCTCMBI
KPOBH Y OEPEMEHHBIX C OCTPBIM aNMeUIUTOM IIPH JIarapoCKo-
IMYECKOM aNnneH13KTOMUH, SABJISIETCS Ype3BbluaiiHO BaXKHOM 3a-
nadeil 1 00ycioBiIeHa TeM, YTOo cama OepeMEHHOCTh BBI3bIBACT
U3MCHEHMS B CUCTEME I'eéMOCTa3a OpraHu3Ma, a OIepaluoHHast
TpaBMa SBJISACTCA OIIOJHUTCIBHBIM TPaBMUPYIOLIUM q)aKTO—
POM, KOTOPBIH MOXKET IIPUBOIAUTE K TUIEPKOATYIIALHH.

[enbro vicceMOBaHMUS SIBUJIOCH ONPEICICHHE 0COOCHHOCTEH
U3MCHEHMH IOKa3aTesell CBepThIBAIOIIEH CUCTEMbI KPOBHU B YC-
JIOBUSIX OIEPAaTUBHOIO CTPECCa IPHU BBINOJHEHUH JIallapOCKO-
IUYECKO U TPaJUIMOHHON alMeHIIKTOMHN Y OepeMEHHBIX B
pa3HbIe CPOKHU IeCTaLUH.

Martepuan u mMeroibl. [IpoBeneH aHanu3 pe3ysibTaToB
nederust 100 GOIBHBIX C OCTPHIM ANNEHIULUTOM Ha (oHE
OepeMEeHHOCTH, KOTOPbIe ObUIM rocHuTanu3upoBansl B O0-
JIACTHYIO KJIMHHUYECKyI0 OonpHHLy uM. M.M. MeuHukosa I.
JuenponeTpoBcka. Bo3pact GepeMeHHBIX Koyiebascs B mpe-
nenax ot 18 no 40 net, cpeanuii Bo3pact cocraBui 25,7+0,5
netT. Cpok 6EpeMEHHOCTH COCTaBUI OT 4-5 10 35-36 Hemelnb.
B COOTBeTCTBMM C II€NbI0 HCCIIEAOBaHHS OOJIbHBIC OBUIM
pasnenensl Ha ase rpynnsl. JKenmunam | rpynnst (n=75) B
KaueCcTBe XUPYPrUUECKOTO JICUCHHs BBIIOJIHEHA JIallapoCKo-
nuyeckas annesHaskromus (JIA), Bo II rpynme (n=25) an-
MCHI3KTOMUS OblTa BBIMTOJHEHA JTanapoToMHbIM mmyTeM (TA).
I'pynmel 06cae10BaHHBIX COMOCTABUMBI IO BO3PACTY, CPOKY
OCpEMEHHOCTH, XapaKTepy U3MCHECHUI B 4epBEOOPA3HOM OT-
pocTtke (Tabnuma 1).

3HayeHHe TIOKaszaTesiell CBEpTHIBAIOIIEH CHUCTEMBI KpO-
BU (KOJIMYECTBO TPOMOOLIUTOB, BPEMsI CBEPTHIBAHHS KPOBH,
KOHLICHTpAlMsl (UOPHHOreHa, AKTUBHPOBAHHOE YaCTHYHOE
TpomboriacTuHoBoe Bpems - AUTB, akTuBHpOBaHHOE Bpems
pexanbuudukanuy mwia3msl - ABP, TpomOuHoBOe Bpewmsi, mpo-
TPOMOMHOBBI HHACKC - [11) u3yuanu y OepeMeHHBIX C OCTPBIM
anmeHauuuToM 1o onepauuu, Ha | u Il cyTtku mocne BwInod-
HEHUS BUJEOJANIApPOCKONNYECKON ammeHaAsKTomMuu. M3ydenue
BBIIICYKAa3aHHbIX rmokKasaresei IpOBOAMJIM Ha aBTOMaTH4ec-
ckoM koarynomeTpe «Amelung Coagulometr KC 4A» (Trinity
Biotech, Wpnanaus). s AMArHOCTUKH BHYTPHCOCYIHUCTOIO
CBEPTHIBAHUS KPOBH OLICHUBAJIU YpoBeHb D-mumMepa B ruiazme
KPOBH MMMYHO-TYPOOJMMETPUYECKUM aHAJIN30M C HOMOILIBIO
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narekc-tecra «Tina-quant a D-Dimer» («Roche Diagnostics»,
CIIA) na cucteme «Roche/Hitachi Cobas ¢ 6000». Ompenene-
HHe (HUOPUHOIUTHYECKOH aKTHBHOCTH MPOBOAMIN TI0 METOLY
M.A. Korosumkosoii u b.1. Ky3nuxka [6].

Bce omepanuu MpoBOAMIINCH T10J] BHYTPHBEHHBIM 00€300-
JIMBAaHUEM C UCKYCCTBEHHOW BEHTWIALMEH JIETKHX dHJIOTpaxe-
QJIBHBIM METOZOM. MeToanKa TpaJuIHOHHON anMneHI9KTOMUH
y JKCHILIMH HE OTIMYaJach OT OOLICTIPUHSATON M BBIIOJIHSIACH
gyepe3 poctyn no McBurney. [Ipu ianmapockonunyeckoM BMe-
IIATeJILCTBE Y OONBHBIX B | TprMecTpe OepeMEeHHOCTH MepBblii
Tpoakap 10 MM BBoxmiu cieno nox mynkoM. Bo II u III Tpu-
MecTpax OepeMEeHHOCTH MPUMEHSUTH METOJ OTKPBITOIl J1amapo-
ckonuu Hassen u mepBelif Tpoakap BBOAWJIM B SMUIACTpUil 110
CPEIMHHOM JIMHUM WK HIKE U [IPaBee OT MEUEBHUIHOTO OTPOCT-
Ka rpyauHsl. [laBneHne yIIeKUclIoro raza B OpIOIIHOM HOIOCTH
noajep:kuBain Ha ypoBHe 10-12 MM pT.CT.

CrariuCTUYECKUi aHaNn3 MOJYYSHHBIX PEe3yJIbTaTOB MPOBO-
JIMIA HAa TIEPCOHAJILHOM KOMIIbtoTepe. J[isi BbIUMCIIEHUH uC-
HOJIB30BAJI KOMIIbIOTepHBIE nporpammsbl «Microsoft Excel for
Windows 2010». OcHOBHBIE XapaKTEepHCTHKN MPEICTABICHBI B
BHUJIC KOJIMYECTBA HAOMIONEHHUH (n), CpemHel apupMeTHUECKO
BenmunHbl (M), cTanaapTHOM ommoKu cpeHeit (£ m), OTHOCH-
TENBHBIX BeNUUUH (abc. %), ypPOBHSI CTATHCTUYECKOH 3HAYNMO-
cti (p). CpaBHEHUE CTATUCTHYECKUX XapaKTEPUCTUK B IPYIIIax
MPOBOJWIIOCH C HCTONb30BaHueM kputepusi CrbromeHTa (t),
kpurepus Xu-kBagpar [lupcona (y2), B TOM 4uciie ¢ IOIPaBKOi
Merca (Yates corrected), Tounoro xpurepus ®umepa. 3Haum-
MBIM CUHMTAJIU YPOBEHb gocToBepHOCTH p<0,05 [7].

Pesyabrarsl u ux odcy:xkaenune. CpaBHeHHE Mpeponeparu-
OHHBIX IIOKa3aTeliel, XapaKTepHU3yIOIUX COCTOSHHUE CHCTEMBI
reMocrasa y 0epeMeHHbIX C OCTPBIM ANIEHIUIUTOM I10Ka3allo,
4TO MO Mepe MPOrpecCHpoBaHus OEpeMEHHOCTH HaOIIOgaeTCs
AKTUBALMS KOATYJISIMOHHOr0 3BeHa. KoHuenrpauus pubpuHo-
reHa B III Tpumectpe B cpaBHeHUM C | TpuMecTpoM IOBbICH-
nack Ha 27,6%, 1IN - na 41,4%, nokasarens AUTB causmics
Ha 19,0%, ABP - na 8,1%, TpomOuHoBOE Bpems - Ha 15,7%
(p<0,05) (tabmuua 2). Ananu3 comepkanust D-numepa, koto-
PBIii SIBIISIETCS] MApKePOM AaKTHBALUKM CHCTEMBI TeMOCTa3a, Io-
CKOJIbKY OTpakaeT Kak 00pa3oBaHHe TPOMOMHA B UCCIIEIyeMOii
KPOBH, TaK M €ro JIM3UC, CBUICTEILCTBYET O HEJOCTOBEPHOM I10-
BBIIICHNH €r0 YPOBHSI 110 Mepe MPOrPeCcCHPOBAHUs OEPEMEHHO-
ctu. Konnentpanus D-numepa Bo 1l TpuMecTpe noBelaercst Ha
4,3% B cpaBuenuu c I, B Il tpumectpe - Ha 8,7% (Tabmuna 2).
Ecnu npuHsTh BO BHUMaHUE Halu4ue y OepeMeHHBIX (H3M0II0-
TMYECKOM TeMOJMIIIOLHH, TO MOJ00HOE yBEIHYEHHE MTOKa3are-
el CBUIeTeNbCTBYET 00 aOCOMIOTHOM MOBBIIIEHHH KOHIIGHTpa-
1y (aKTOPOB CBEPTHIBAHUS B MO3JJHUE CPOKU OEPEMEHHOCTH,
YTO 3HAYMTENILHO MOBBIIIAET PUCK TPOMOOIMOOIMYECKUX OC-
JIOKHEHHH MTPY OTIEPATHBHOM JICUCHHU.

Tabnuya 1. Pacnpedenenue 06¢1e008aHHbIX JHCCHUWUH NO B03PACTTY U CPOKY bepeMeHHOCmU

Bo3pact 6epemennbix (adc.%) Tpumectpsl (adc.%)
I'pynnsi Bcero
10 20 21-25 26-30 31-35 >35 I I 111

I 12 19 23 11 10 26 35 14 75
(JIA) (16,0%) | (25,3%) (30,7%) (14,7%) (13,3%) (34,7%) (46,7%) (18,7%) (75,0%)

1I 4 6 8 4 3 8 12 5 25
(TA) (16,0%) | (24,0%) (32,0%) (16,0%) (12,0%) (32,0%) (48,0%) (20,0%) (25,0%)

16 25 31 15 13 34 47 19 100

Bcero

(16,0%) | (25,0%) (31,0%) (15,0%) (13,0%) (34,0%) (47,0%) (19,0%) (100,0%)
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Tabnuya 2. Hzmenenus 6 nokazamensax cucmemvl cemocmasa npu JIA u TA y bepemennvix Ha pasHbIX CPOKax ecmayuu

Tansl 00cae0BAHAS

Iloka3arenn I'pynnsi Tpumectp
J10 OIepaluu 1-e cyTkn 3-u cyTKH
1 250,3+3,2 256,242,7 251,243,3
JIA I 260,2+3,1% 265,343,4 259,1+43,7
il 262,5+3,3% 268,5+3,5 263,242,9
Tpom6Gouutst, *10%/1
1 252,3+3,2 264,2+2,7* 263,2+3.3
TA 1T 263,2+3,1% 275,3+3,2%* 273,1+3,7
1T 264,7+£3,4"% 277,5+3,1* 274,229
1 3,7+0,4 3,5+0,2 3,6+0,4
JIA 1T 3,9+0,7 3,8+0,5 3,7+0,8
111 4,1+0,3 4,0+0,4 3,9+0,6
Bpewms cBepThIBaHUs KPOBH, MHUH.
1 3,6+0,3 3,3+0,2 3,4+0,3
TA I 3,9+0,6 3,5+0,4 3,5+0,7
1 4,1+0,2 3,8+0,1 3,7+0,6
1 2,9+0,1 3,3+0,1%* 3,0+0,1%*
JIA 1T 3,1+0,2 3,9+0,2* 3,3+0,2%*
dubpuHoOreH, /1 1 3,7+0,3% 4,7+0,2%* 3,9+0,3%*
1 2,840, 1 3,4+0,1%* 3,10,1%%
TA I 3,0+0,2 4,1+0,3* 3,240,3%*
it 3,6+0,3" 4,7+0,2* 3,8+0,3%*
I 39,2422 28,5+2,2% 35,442, 1 #*
JIA I 35,442,1 25,342,7* 32,942, 5%
il 31,742,5¢ 22,142,6% 29,6+2,3%*
AUYTB, cek.
1 38,2432 25,342,2% 30,442,1%*
TA 1T 34,4+1,1 23,3+2,3* 29,942,5%*
11 32,6+1,5* 22,142,1* 27,642,3%*
1 64,4+1,9 58,4+0,7* 60,4+0,5%*
JIA 1I 61,5+1,1 57,7+0,4* 55,54+0,8**
11 59,0+1,4* 54,740,9% 52,540,2%%
ABP, cek.
1 64,5+1,8 56,7+1,6* 56,4+0,3*
TA 1I 63,5+1,2 57,5+1,3* 58,2+0,9*
I 59,0+1,3* 53,3+1,1%* 54,6+1,1*
1 17,8+0,4 15,940,2* 16,7+0,3%**
JIA 1I 17,0+£0,5 15,4+0,3* 16,8+0,7**
11 16,5+0,4* 14,840,5* 16,4+0,5%*
TpoMOUHOBOE BpeMsi, CEK.
1 17,2+0,3 16,2+0,2* 16,9+0,2%*
TA I 17,0+0,4 15,540,3* 16,4+0,3%*
111 16,2+0,3* 14,6+0,4* 15,5+0,2%*
1 82+4.5 100+£3,4* 88+3,7%*
JIA I 97+5,3*% 11943,7* 108+2,4%**
T, % 111 11643,3% 128+2,6* 11844, 2%*
1 84+3,5 106+2,4* 9842, 7**
TA 1I 98+4,3% 122+2,7* 11442 4%*
it 112+2,3% 130+1,6* 122+3,2%%*
1 11,8+0,3 10,6+£0,6 10,9+0,2
TIA I 10,2+0,7 9,7+0,5 9,94+0,4
@MGPI/IHOJII/ITH‘{CCKaSI i 9’9i0’8 955i053 958i056
aKTHBHOCTb, % 1 11,5+0,2 10,0+0,5 10,5+0,2
TA 11 10,7+0,6 9,8+0,5 10,0+0,3
111 9,7+0,7 9,0+0,3 9,2+0,4
1 0,46+0,02 0,48+0,02 0,47+0,02
JIA 1T 0,48+0,02 0,50+0,02 0,49+0,02
D-zMep, MKI/MI it 0,50+0,01 0,51+0,01 0,50+0,02
1 0,47+0,02 0,55+0,02* 0,49+0,02
TA I 0,48+0,02 0,57+0,02* 0,50+0,02
111 0,50+0,01 0,57+0,01* 0,51+0,03

npumeyanue: * p<0,01 - docmoseprocms omauuus noxkazameneu 00 onepayuu u Ha 1-e cymku, ** p<0,05- docmoseprocmo

omauyus nokazamenet na I-e u 3-u cymku nocie onepayuu, *p<0,05 — docmoseprocms omauuus nokasamenei 6 I mpumecmpe

© GMN

33



Ilepen omepaTuBHBIM BMEIIATENBCTBOM Yy OEpPEMEHHBIX
C OCTpbBIM aNICHAULXUTOM B 06e1/1x rpynnax I/ISMGHCHI/II\;I B
AKTHBHOCTHU CBeprlBa}Oﬂleﬁ CHUCTEMBI KpPOBU HE BBbIABIIC-
HO (Tabmuma 2). AHanu3 HOJNYYCHHBIX MJaHHBIX I10Ka3al,
4YTO KOJIMYECTBO TpOMGOLU/ITOB 0OCTacTCda B IpeAciax HOPMbI
(180-320x10°/11) Ha JHOOMEPAIIOHHOM 3Tale y BCeX OepeMeH-
HBIX. B mocnieonepanoHHOM Iepuoie BO BCEX TpUMECTpax
JOCTOBEPHBIX OTJ'II/I‘II/Iﬁ B CpaBHCHUHM C NOONECPALMOHHBIM 3Ta-
noMm y xeHimuH | rpynnel He BbIsBiIeHO (p>0,05). M3BecTHoO,
4TO (PyHKIMOHANIbHASI AKTHBHOCTh TPOMOOLIMTOB B 3HAUUTEIIb-
HOI1 cTeneHn 00ycCJIOBICHA TKAHEBBIM MOBpexAeHHEM. OHaKO
HaMHU TakKas 3aBUCUMOCTb HEC yCTaHOBHeHa ITOCJIC BBIINTOJIHCHUS
HaﬂapOCKOHI/I‘{eCKOﬁ AMTICHA3KTOMHUHU, YTO ABJIACTCA IMOATBEPK-
JIeHHeM ee Masioii TpaBmaruuHocTH. Bo Il rpynne nabmonanocs
JIOCTOBEPHOE YBEJIMUYCHHE KOJIMYecTBA TPOMOOLUTOB Ha I-e
cytku B I u Il Tpumectpax (p<0,05), KoTopoe coXpaHsIIOCh U Ha
3-U CYTKHU MOCJICONIEPALIMOHHOTO NIEPUOJIA.

Bpewmst cBepThiBaHUsI KPOBH M (DUOPUHOIMTHYECKAS] aKTHB-
HOCTh B T€UEHHE BCEr0 aHAJIU3UPYEMOIo IepHoa HaXOAWIOCh
B IIpezieniax, KOTOpble COOTBETCTBYIOT YMEPEHHO BBIPAXKEHHOM
CKJIOHHOCTH K I'MII€pKoaryisaiun, OOAHaKO pasjinvdus Memay Io-
kazarensaMu Kak B I Tak u Bo Il rpynmax craTucTudecku Heno-
croBepHbl (p>0,05).

CpaBHEHHE CpeJHHMX IapaMeTPOB CBEPTHIBAIOLICH CHCTEMBI
KpoBH B rpynne ¢ JIA B npenonepaiioHHOM IIepUoAe U Ha 1-e
CYTKH C BBICOKOH CTENIEHbIO I0CTOBEPHOCTH okazaiu (p<0,05):
yBennueHne KoiudectBa ¢ubpunorena, IIM; yxopouenue
AUTB, ABP u TpomGrHOBOr0O Bpemenu. 1o koaryisiuoHHbIM
TECTaM, XapaKTepHU3yOLIIM CyMMapHY0 aKTHBHOCTh (JaKTOPOB
BHYTPEHHEI'O IPOKOAryJSIHTHOIO 3BEHAa CHCTEMBI I'€éMOCTa3a,
takux kak AUTB, ABP naGironanocs 10CcTOBEpHOE yMEHbIIIE-
HYE 3HAYCHUH B JIMHAMUKE I10CIIE JAapOCKOIINYECKOH amreH-
nkromun (p<0,05). ITokazarens AUTB ymensimmnes Ha 27,3%,
28,5% u 30,3%, ABP - na 9,3%, 6,2% u 4,5% nna 1, 11 u 111
TPUMECTPOB, cooTBeTcTBEHHO (p<0,05). TpomOMHOBOE Bpems
Ha l-e cyTku cHu3mwiIock Ha 10,7%, 9,4% u 12,7% B I, 11 u III
TpuMecTpax, coorBercTBeHHO (p<0,05). KonuuectBo pubpuHo-
reHa Ha l-e CyTKU IOCJIEONEepaliOHHOIO MepUoia BO3pacTaeT
Ha 13,8% B [ Tpumectpe, Ha 25,8% - Bo Il Tpumectpe, Ha 27,0%
- B III rpumectpe (p<0,05). [I1 yBenuuuBaeTcs Ha 1 CyTKH Ha
22%, 22,7% u 10,3% B I, Il u Il TpumecTpax, COOTBETCTBEHHO
(p<0,05). Y OGepeMeHHBIX MOCJE JIAAPOCKOIMUYECKOM arleH-
JIPKTOMUHU Ha 1-e cyTku HaOmonanach TEHICHIMS K IOBBILIE-
HUIO ypoBHS D-aumepa.

HpOBe)IeHHbIe HCCJICAOBAaHUA BBIIBUIIN, YTO Ol'lepaLlVlOHH]:Iﬁ
CTpecc BeJleT K HAalPsDKEHHIO B CHCTEMe F'eMocTasa B rpyie Oe-
peMEHHBIX, KOTOpPbIM BbINoHEHa TA (Tabnuua 2). AKTUBAIUS
KOaryJIsILLMOHHOI'O 3BEHA Ha IepBble CyTKU nocie TA oObsicHs-
€TCsl MOTEHLMPYIOIUM BIUSHUEM XUPYpPIUYeCcKOl TpaBMbI Ha
cucreMy remocrasa. IIpu Bomonnenun TA noxkasarens AUTB
ymeHbmics Ha 33,7%, 28,5% u 30,3%, ABP - na 12,1%, 9,4%
u 9,6% ms 1, 11 u III Tpumectpos, coorBercTBeHHO (p<0,05).
Tpom6uHOBOE Bpems Ha 1-e cyTku cHu3miock Ha 10,7%, 9,4%
u 10,3% B I, II u III Tpumecrpax, coorBercTBeHHO (p<0,05).
KonnuectBo ¢pubpunHoreHa Ha 1-e CyTKH HOCIICONEPALIHIOHHOTO
nepuona Bo3pactaer Ha 21,4% B | tpumectpe, Ha 36,6% - BO
II Tpumectpe, Ha 30,5% - B III Tpumectpe (p<0,05). I yse-
nuuuBaercs Ha 1 cytku Ha 26,1%, 24,4% n 16,0% B I, II u 111
TpuMecTpax, coorBercTBeHHO (p<0,05). B mocneonepanuon-
HOM IIEpHOJIC YCTAaHOBJICHO JAOCTOBEPHOE IOBBILICHUE YPOBHS
D-numepa y GepeMeHHBIX IOcie TPaIULMOHHON alleHA3KTo-
muu (p<0,05).

AHaHI/IS KOaryJjissiuOHHBIX TECTOB, xapaKTepmylomnx CyM—
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MapHYI0 aKTUBHOCTb (pAKTOPOB BHYTPEHHETO U BHEIIHETO MPO-
KOAryJifHTHOI'O 3BE€HBEB CHUCTEMbI I'€MOCTa3a Ha TPETbU CYTKHU
IOCJICONICPAlIMOHHOTO NIEPUO/IAa BbIABUII TEHACHIUIO K UX HOP-
manuzanuu (p<0,05) B cpaBHenuu ¢ 1 cyrkamu. Takue nuzmene-
HHsI HaOJTIOAIKCh BO BCEX TPUMECTpPaX.

V3MeHeHne CHCTEMbI I'eMOCTa3a IIPH JIANapOCKOIHYECKOM
JICYEHUH OCTPOTO amleHIUIUTa Ha (GoHe OEepeMEHHOCTH CBU-
JIETENICTBYET O JJOCTOBEPHOM, OJJHAKO YMEPEHHO BBIPAKECHHOM,
YCUJICHUU KOaFyﬂflLll/IOHHOFO IMOTEHIMaJIa KPOBU KaK IEPE, TaK
U TI0CJIE JaapoCKOIIMYECKON amleHIPKTOMHHU, OJHAKO aKTH-
Balus perJ'lS{TOpH])IX MCXaHU3MOB CBeprlBa}OLL[eﬁ CHCTEMBI
KpOBHU IIpU SHJIOBI/IILGOXprpFl/ILICCKI/IX BMECHIATCIIBCTBAX HC BbI-
XOOUT 3a I'PaHUIbI (1)?13I/IOJ'IOFPI'-ICCKI/IX HOPM.

Cucrema remocrasa HpH TPAJAUIMOHHONW anMmeHAIKTOMUH
HUMEET 60J1ee BBIPAXXCHHBIC U CTOﬁKHe FI/IHepKOaFyHﬂLlI/IOHH])Ie
HU3MCHCHUS, KOTOPBIC yCyFyGﬂﬂ}OTCH B YCJIOBUAX ONIEPATUBHOT'O
BMEIIATENILCTBA U B MIOCJICONIEPALIMOHHOM TIeproie HabIoaaeT-
Cs1 OYCHb MCJICHHAA TCHACHIMA K HX BOCCTAHOBJICHHIO.

ITocneonepaoHHBIA TIEPUOJ TP JIATIAPOCKOITMYECKOM
AMTNECHACKTOMHUU OTJIMYAJICA JIETKOCTBIO TE€YCHUSA, OTCYTCTBUEM
OCJIOKHEHHI U 0O0JIeBOr0 CHHApOMa B MeCTax MpPOKoJa Opromi-
HOH creHkH. Bece GepemeHHbIe BbIIMCAHBI HA 3-4 CYTKHU IOCIe
ornepauuu Ha amOyiaaTopHoe JieueHue. PopopaspenieHue mpo-
U301IJI0 Yepe3 ecTecTBEHHbIE pojoBele myTH Y 70 (93,3%) xeH-
uvH, y 2 (2,7%) BBIIOJIHEHO KECAPEBO CEYCHHUE 10 aKyIIEPCKUM
nokaszanusm, y 3 (4,0%) — 6epemeHHOCTH npooikaercsi. Hoso-
POJK/ICHHBIC 37I0POBBI, PA3BUBAIOTCS XOPOLIO.

AHanu3 pe3ysbTaToB TPAJULMOHHON amlNeHIKTOMHUHU MOKa-
3aJ1, YTO CHIBHYIO 00JIb B 00JIACTH IOCJICONEPALIMOHHON paHBbI
ormeyanu 12 (48,0%) skeHuua. OOIIee KOTMYECTBO OCTIOXK-
HEHWH ToCJie TPAJAMLIMOHHON anmneHIdKTOMUU cocTaBwio 11
(44,0%): y 6 >KCHIIMH OTMEUEHBI CEPOMBI B OOJNACTH paHBbI, y
2 OepeMEHHBIX MPOU3O0IILI0 HATHOCHUE IMOCICONCPAIMOHHON
paHbl, B 3 ciiydasx HaOJIIOMaICs IJIUTEIbHBIN Mape3 KUIIeUHU-
ka. Ha 6-7 cyrku mocneonepanuonsoro nepuona 14 (56,0%)
JKEHIL[MH IePeBe/IeHbl B aKyIIEPCKO-THHEKOJIOIHYeCKOe OT/Ie-
JICHHE B CBSI3U C BO3HMKHOBEHMEM YrpO3bl IpephIBaHus Oepe-
MeHHOCTHU. Posjopaspelenne yepe3 ecTecTBEeHHbIC POIOBE MYTH
nipou3zonuio y 20 (80,0%) jxeHIIKH, U3 HUX MPEXKICBPEMEHHBIC
poabl —y 2 (10,0%) >xenmmH. KecapeBo cedeHue BBIIOIHEHO
5 (20,0%) >xeHIIMHAM 1O aKyILIEPCKUM IOKa3aHHUAM. 3alepik-
Ka BHYTPHYpOOHOTO pa3BuUTHs IU10Aa Hadmonanaces y 2 (8,0%)
OepeMeHHbIX, OCcTpbli AucTpecc mwiona —y 4 (16,0%), npexnes-
PEeMEHHOE U3IIUTHE OKOJIOIIOAHBIX BoA — Y 3 (12,0%) skeHIIHH.

Takum 00pa3oM, NPUMEHEHUE dHIOBHICOXUPYPTHUECKHUX
TEXHOJIOTUH IPU OCTPOM aNICHIUIUTE Y OCPEMEHHBIX B CpaB-
HCHUU C TPAAMIIMOHHON ammeHIAIKTOMHEH 00CCIIeUYUBACT MHU-
HUMaJlbHbIe U3MEHEHHs B CHCTEME reMoCTasa, Majylo TpaBMa-
THUYHOCTb, HE3HAUUTEIIbHBIA 00JIEBOIT CHHAPOM, (P (eKTHBHbIC
ne4eOHble BOBMOXKHOCTH M HE MMEET KaKoro-Jiubo 3aMeTHOro
OTPULATCIIbHOIO BJIMAHKA HAa TCUCHUEC 6€peM€HHOCTI/I, pPOaOB 1
COCTOSIHHE HOBOPO)KICHHBIX.

BoiBoabl.

1. IIpoBeneHHOE HcCiIen0BaHNE MTOKa3ao, uto JIA Ha ¢one Oec-
PEMEHHOCTH COIIPOBOXK/IACTCSI MEHEE BBIPA)KCHHBIM ITOBBILIIE-
HHUEM aKTUBHOCTH CBEPTHIBAIOILCH CHUCTEMBI KPOBU Ha 1-€ CyTKH
HOCJIENEPAllMOHHOIO TIePUO/ia, KOTOpasi COXpaHsIeTcss U Ha 3-H
CYTKH B cpaBHeHuu ¢ TA.

2. OnepatuBHOE BMelIaTenscTBO B rpynmnax ¢ JIA u TA He BbI-
3bIBacT T'€HEPaIN30BaHHOIO BHYTPHCOCYIUCTOTO CBEPTHIBAHHS
KPOBH M JJUCCEMHUHHUPOBAHHOTO TPOMOOOOPA30BaHUsI, XOTS KO-
aryjiiiMoOHHasi aKTUBHOCTb KPOBHU JOCTOBEPHO IIOBLILNICHA B
prnne KCHIIWH, KOTOPBIM BBIIIOJIHEHA TPaJUIIMOHHAsA aIlllCH-
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nkToMus. [10100HOE COCTOSIHIE CHCTEMbBI CBEPTHIBAHHS KPOBU
MOXKHO paccMaTpHBaTh KakK a/IeKBaTHYIO MPUCIOCOOUTEIbHYIO
PCaKIMIO Ha arpeccHio, NpeJHa3HaUCHHYI0 YMEHBLIUTh BEPOSIT-
HOE€ WJIM pealibHOE KPOBOTCUCHHE.

3. YacToTa BCTPEUAEMOCTH MEPUOIIEPALIMOHHBIX OCJIOKHEHUN
JOCTOBEPHO BBIILIE B IpyIne OepeMEeHHBIX, OINEPUPOBAHHBIX
TPaTUIIMOHHBIM METOIOM.

4. YuutbiBasi MUHUMAJIbHbIC U3MEHEHUSI B CUCTEME reMocTasa
OpY  DHJIOBUICOXHPYPIHYECKOM BMEIIATENILCTBE, OJaronpu-
STHBIC MCXOJbI OCPEMEHHOCTH /ISl MaTepu U peOeHKa, BBIOOP
JIAMapoCKOMMYECKOTO CII0co0a armeHA3KTOMUH SBIISCTCS ONTH-
MaJIbHBIM 151 OCPEMECHHBIX.
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SUMMARY

POSTOPERATIVE COURSE IN LAPAROSCOPIC AND
TRADITIONAL APPENDECTOMY IN DIFFERENT
GESTATIONAL TERMS

Petrashenko I., Loskutova T.

State Institution “Dnipropetrovsk Medical Academy of the Min-
istry of Health of Ukraine”

The purpose of the study was to assess the features of the
postoperative period according to the parameters of the blood
coagulation system in pregnant women who undergone lapa-
roscopic and traditional appendectomy in different gestational
terms. The age of pregnant women ranged from 18 to 40 years,
the average age was 25.7+0.5 years. The gestational period was
from 4-5 to 35-36 weeks. In accordance with the purpose of the
work, the patients were divided into two groups. For women of
group I (n=75), laparoscopic appendectomy was performed as a
surgical treatment, in group II (n=25), appendectomy was per-
formed by a laparotomy. It has been established that activation
of the regulatory mechanisms of the blood coagulation system in
the treatment of acute appendicitis during pregnancy does not go
beyond the limits of physiological parameters both before and
after laparoscopic appendectomy. The hemostasis system with
traditional appendectomy has more pronounced and persis-
tent signs of hypercoagulation that were aggravated under
the conditions of surgical intervention and in the postopera-
tive period there was a very slow tendency for their recov-
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ery. Thus, changes in the hemostasis system in the traditional
treatment of acute appendicitis during pregnancy compared
with laparoscopic evidence of a significant increase in blood
coagulation potential. Considering the minimal changes in
the hemostasis system during endoscopic surgical interven-
tion, the absence of surgical and obstetric complications, fa-
vorable pregnancy outcomes for mother and child, the opti-
mal choice of the treatment is laparoscopic appendectomy in
different periods of pregnancy.

Keywords: acute appendicitis, pregnancy, laparoscopic ap-
pendectomy, the blood coagulation system.

PE3IOME

TEYEHUE [OCJIEONEPAIIMOHHOI'O MEPUOJA
JIATAPOCKOIMMYECKOW W TPAJALIMOHHOM AIl-
HEHASKTOMUNU B PABHBIE CPOKU I'ECTALIUN

Herpawmenxo U.HU., JlockyroBa T.A.

Tocyoapcmeennoe yupedicoenue «/Jnenponemposckas meouyun-
ckas akademusi Munucmepcmea 30pasooxpanenus Ykpaunvi»

[enbro viccIenOBaHMUS SIBUJIOCH ONPEICICHHE 0COOCHHOCTEH
U3MCHEHMH IOKa3aTesell CBepThIBAIOIIEH CUCTEMbI KPOBHU B YC-
JIOBHSIX OIEPATUBHOIO CTPECCa MPHU BBIMOJHEHUHU JIANIAPOCKO-
MYCCKON U TPAAMIIMOHHON almeHIKTOMUH Y OCpPEMECHHBIX B
pasHbie CpOKU rectaiuu. Bo3pact OepeMeHHBIX KojebOaucs oT
18 mo 40 nert, cpeauuii Bozpact cocrasui 25,7+0,5 net, cpok
OepeMeHHOCTH - OT 4-5 10 35-36 Hemenb. B cooTBeTcTBUU C
IeJTIbI0 MCCIICIOBAHMUsI OOJIbHBIC Pa3eieHbl Ha JBE TPYIIIbL.
Kenmmnam I rpynnsl (n=75) B kauecTBE XUPYPruuecKOro Jje-
YEHHUsI BBITIOJHEHA JIAIAapOCKOMMYECKasl anmneHIdKToMusi, Bo 11
rpynme (n=25) anmneHA’KTOMHs BBIITOJHEHA JanapoTOMHBIM
IyTeM. YCTaHOBJIEHO, YTO aKTHBALUS PErYIATOPHBIX MEXaHU3-
MOB CBEPTBHIBAIOIICH CHCTEMbI KPOBH MpPHU JICYCHUHU OCTPOTO
anmneHauIuTa Ha GoHe OEPEMEHHOCTH HE BBIXOIMT 3a TPAHHUIIBI
(DU3HOIOTHYECKUX HOPM Kak Mepell, TaK U MOCTe JIamapoCcKo-
nuyeckor anmnenadkromun. Cucrtema remMocrasa MmpH Tpauiy-
OHHOW aNMEHIPKTOMUN UMEET 00JIee BBIPAKCHHBIC M CTOMKHE
TUIEPKOATYIISLIMOHHBIC U3MEHEHHs, KOTOphIE YCYTryOsuIiCh B
YCIIOBUSX OINEPAaTHBHOIO BMEIIATENbCTBA U B IOCIEOINEpalt-
OHHOM TepHuoze HAOIIONANACh OYeHb MEUICHHAs! TCHICHLIUS K
UX BOCCTAaHOBJCHHUIO. TakuM 00pa3oM, U3MCHEHHS B CHCTEME
reMocTasa npu TPAJAWIUOHHOM JICUSHHH OCTPOTO arleHIUIH-
Ta Ha (oHEe OEPEMEHHOCTH B CPABHEHHH C JIAMapOCKOMNYECKAM
CBUJIETENILCTBYET O JOCTOBEPHOM YCHUJICHHH KOATyJSLIMOHHOIO
MOTEHIMAJIA KPOBU. Y YUTHIBasi MUHUMAJIbHBIC U3MEHEHHUS B CH-
cTeMe reMocTasa MpH 3HIOBUACOXUPYPIHYECKOM BMEILATENb-
CTBE, OTCYTCTBUE XUPYPTUUECKUX U aKyIIEPCKUX OCIOKHEHUH,

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

OnaronpusTHEIC UCXObl OEPEMEHHOCTH I MaTepu U peOeHKa
BBIOOD JIANIapPOCKOIMYECKOro cocoba amnmneH19KTOMUH SBIISET-
Csl ONITHMAJIBLHBIM IIPU Pa3HBIX CPOKaX OEPEMEHHOCTH.
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HEPE3EKTOCKOIIMYECKAS ABJISIONUSA DQHIOMETPUSA
TP JOBPOKAYECTBEHHBIX 3ABOJIEBAHUSIX MATKH (OB30P)

Baxtusipos K.P., 'apxxuesa C.U., Tpyouusina M.B.

DIAOY BO Ilepsviii MIMY um. U.M. Ceuenosa Munszopasa Poccuu (Ceuenosckuii Ynusepcumem), kageopa axyuiepcmaa,
eunexonozauu u nepunamonocuu; OO0 «Cemv Cemetinvix Meouyunckux Llenmposy, Mockea, Poccus

AGmsiumst sHAOMeTpHs (AD) — MaJOWHBAa3UBHOE XUPYPIH-
4eCKOe BMELIATEeNIbCTBO, HAMIPABICHHOE HAa Pa3pyIICHHE SHJIO-
METpHsl, NIPEIOTBPALIEHUE €r0 LHUKIMUECKON perenepauuu. Ha
CErOAHSLIHUI JIeHb onepauus sBiusercs 3Pp(EKTHBHBIM METO-
JIOM JIe4eHUs JOOPOKaYeCTBEHHBIX 3a00JIeBaHUI MaTKH, B psijie
CllyuaeB aJIbTEPHATUBON PaJIMKaIbHOMY XHUPYPrHYECKOMY BMe-
LIaTeNbCTBY B 00beMe ructepakromun [20,30].

Mertozbl, npuMeHseMbie 1711 AD, IPUHATO ACJIUTh HA IEPBOE
1 BTopoe nokosnenust. K TexHuke nepBoro nokojaeHust OTHOCSTCS
PE3EKTOCKONNYECKHE METO/bl, 3 MIMEHHO: TPaHCLEPBUKAIbHASL
pesexuust sHIOMeTpHs, nasepHas AD u poiukoBas AD. OHu
TpeOYyIOT NPEeBAPUTEIILHOM TTOATOTOBKU SHAOMETPHS U IEHKH
MaTK{, HOPSMOH BU3yalU3allMd MOCPEICTBOM I'MCTEPOCKOIINH,
3HAYUTEIIBHOTO OIbITa PAabOTHI XUPYpPra, CTALMOHAPHBIE YCIIO-
Bus [5,31,32].

B nociieiHue rozibl MUPOKO PacpoCTPAHSIOTCS METO/bI BTO-
POTO TOKOJICHUS, BBINOJIHAEMbIC 03 HCIIOJIL30BAHUS PE3EKTO-
CKoOIa, Ha3plBaeMble Takxke rmobanbHol AD. DTH ycTpoiicTBa
ABTOMATHU3UPOBAHBI 38 CYET MUKPOIIPOLIECCOPHOM MO/1a4H SHEpP-
T'MH U, COOTBETCTBEHHO, TPEOYIOT MEHBIIIETO OIIbITA 1 00yUYEHHUS,
OBICTPO BBIIOJIHAIOTCA, UIMEIOT HU3KHUE pucku [5,13,15]. Beibop
MEX/y HUIMH 3aBUCUT OT MHOTHX ()aKTOPOB, B IIEPBYIO O4epe/ib
9T0 0e30macHOCTh U AP(HEKTUBHOCTD, MPOJOIKUTEIBHOCTD
IIPOLIEYPbI, JUIMHA HOJOCTH MAaTKHU, pa3Mep JUarHOCTHPYEMBbIX
(Gubpou0B, NPOCTOTA B UCHOJIb30BAHUU U TIPUTOJHOCTD B aM-
OymnatopHoii npaxtuke [31,32].

Tokasanus u npomugonokasanus. bonploe 3Ha4eHUE B 10-
CTIKCHHUH ycIieXa pH BbIOOpe AD METOIOM JIeUEHHUS SBIAETCS
aJIeKBaTHOE MPOBEACHUE JMAarHOCTHYecKoro sTamna [5,31,32].

IMoxazanusMu K AD SBISIIOTCS: PELUIUBUPYOIINE MAaTOYHbIC
KPOBOTEUCHUS, PELUANUBUPYIOLIME THUNEPIUIACTHYECKHE MPO-
LIECChl HHAOMETPHS B IIEPUMEHOIAy3e, IPOIH(EePATUBHBIC PO-
LECChl B SHIOMETPUH B MOCTMEHOIAY3€ NPU HEBO3MOXHOCTH
MIPOBEICHNs TOPMOHAIBHON Tepanui [3,4].

3Ha4YMMBIM aCHEKTOM Ha 3Tare 00CiIe0BaHUs SBISETCS HC-
KIJIIOYCHHE aOCOJIOTHBIX NPOTHBOIOKA3aHMUH, TaKUX Kak Oe-
PEMEHHOCTb M IUIaHHMpyeMas B Oy[ylLleM peaiu3alus pernpo-
nyktuBHOH QyHkuun [S5,21,31]. IIpoTHBONOKA3aHUSIMHU TaKIKe
SIBISIIOTCSL OHKOJIOTMUecKHe 3a0oieBaHus, OcTpas MH(EKIHs
nonoBbix myteit, BMK in situ, kpoBoTeueHrne B MOCTMEHOIA-
y3e, KoaryJlomnaTuud u npueMm aHtukoaryiasatoB [10,31]. Ilpu
THIEPIUIA3UH SHJIOMETPHS, TOA03PEHHHN Ha 3JI0KAYECTBEHHbBIC
IIPOLIECChI, HEOOXOMMO MPEBAPHTEIBHO HOMYYUTh TKAHb 110~
JIOCTH MaTKH JUIsi TUCTOJIOTMYECKOro aHanuza. [IpensTcTBueM
K BBIIIOJIHEHUIO OIEPAlUM SBISIOTCS HEKOTOPbIE BapUAaHTHI
AHOMaJIMH pa3BUTHs MaTKU. PasMepbl MaTku JOJDKHBI ObITH HE
6osiee 9-10 Henenb OEPEeMEHHOCTH, AJIMHA 110 30HIY B IIPEAEIax
6-11 cm, nomycrumo nHammuue ¢pudpom mo 2-3 cm [5,18,22,31].
K oTHOCHTENBHBIM HPOTHUBOINOKA3aHUSAM OTHOCATCS: IHpEle-
CTBOBABILIME OIEPALMH HA MATKe (MHOMIKTOMHMS, KOPIOpPAIIb-
HOE KecapeBo cedyeHue, 3 1 Goiee onepaiuii kecapeBa CeueHUs!
B HIDKHEM CerMeHTe MaTku) [26]. IIpyu coueTaHHbIX OKa3aHUAX
K paJUKaJIbHOMY XUPYPrHYeCKOMY BMeLIaTeabcTBY AD He Io-
kazana [2]. Kpome Toro, He00X0ANMO YUUTHIBATH PHCKHU aHECTe-
3UM ¥ KpoBoTeueHus [31].
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Yempoticmea emopoeo noxonenusn. Hepeszekmockonuueckas
aonayusa snoomempus (HPAD). Ipuboper ons HPAD cosdanwvl
0215 paspyuwienus sH0oMempus 6e3 UCNONb308AHUS 2UCmePOpe-
3eKmocKona.

Bunonapnas evicokovacmomnasn abnayus SHOOMempus.

Haubonee wussectHsiii mpubop mns HPAD - NovaSure™
(Hologic Inc, Marlborough Mass USA), cocrosiiuuii u3 rexe-
paropa U 0AZHOPa30BOro 30HAa (d=6 MM) ¢ JUCTAJIBHO pacro-
JIO)KEHHOM 30J10TOM IIACTUHOM M KaHAJIOM Il MHCTUILIALUU
CO,. OnHOBPEMERHO € HAYaJIOM alJAUMH TIPOMCXOIUT ACIH-
parus COAEP>KUMOr0 MOJOCTH MaTKH. [IyOuHa Barnopu3aunuu u
KOAryJsiliiy OTIIMYASTCs HA PA3HBIX YYaCTKaX U 3aBUCHUT OT yBe-
JIMYUBAIOLIETOCS CONPOTUBIIECHUS B 00paboTanHO# Tkauu. [Ipo-
Heaypa aBTOMAaTHMYECKM HPEKPAIAeTcsi IPU CONPOTHBICHUM
6ostee 50 Om. OOmmee Bpemst abmsiunu — 10 2 MUHYT. s ontu-
MaJIbHBIX HCXOJIOB IOJIOCTh MATKH JIOJDKHA OBITH CHMMETPHY-
HOH, 110 30HAUPOBAHUIO COCTABIATH 6-10 cM, XOTsS coobiaercs
00 yCHEeNIHBIX UCXO/aX MpH JJIMHE TOJIOCTH MaTku 12 cM; 1o-
HMyCTHMBIH pasmep Gpubponna - 10 2 cm. ITo JaHHBIM KPYHHBIX
3apyOeKHBIX HCCIECOBAaHUN C IEPHOIOM HAOIIOACHUS OT 6 10
84 Mmecsnes, yacrora ameHopeu g NovaSure™ BapeupyeT B
3aBUCHMOCTH OT CPOKOB HaOJIIOACHUS U JIU3aiiHa TPOBOAUMBIX
pabot u cocrasisieT 10 97,1%, 4acToTa yIOBIETBOPEHHOCTH —
85,0-94,0% [17,32,39].

Heo0XomuMo OTMETHTb, YTO PETPOCIEKTUBHBIC KOIOPTHBIC
HCCIIEIOBAaHUST AEMOHCTPUPYIOT 3G QEKTHBHOCTh U Oe3omac-
HOocTh cucteMbl NovaSure™ 1t manieHToK ¢ pyo1ioM Ha MaTke
HOCJIe OIlepalli KeCapeBO CEYCHHE B HM)KHEM MATOYHOM Cer-
MmenTe. 13 194 manuenTok, npomenmux AD, 100 umenu pyoer
Ha MaTKe I0cJIe OIepaluy KecapeBo ceueHue, y 94 B aHaMHe3e
POZIbI Uepe3 ecTeCTBEHHbIE POJIoBbIe MyTH. [Ipy oLeHKe pesyiib-
TaToOB B TPYIIIE KecapeBa CEUCHHUs BBIABICHO 3 ciry4as no0od-
HBIX 3(deKToB, BO Bropol rpymmne — 5. He 3aperucrpupoBano
ciydaeB nepopanny MaTkKH, HOBPEXKACHUS KHIICYHUKA U MO-
YeBOro My3bIps. Bce ManyeHTKH MpeJBapUTeIbHO HPOXOAMIIH
OLICHKY ITOJIOCTU MaTKH 10/l KOHTPOJIEM THCTEPOCKOITHHU B J€Hb
abmsiuu [6].

Bropoe yctpoiicTBo, mpencrasisioniee OUIONIPHYIO BBICO-
kouactotHyto HPAD — cucrema Aurora™ (Minerva Surgical,
Redwood City CA), onobpena FDA B 2015 . Ona cocrout
u3 OJ0Ka peryisaropa U OJHOPA30BOro AOIALMOHHOIO 30H/A,
TpeOyIOIIETro paclIMpeHns Medkn MaTku 10 7 MM. Monuzanus
aproHa M ero LMPKYJSLHA B CHIMKOHOBOH MeMOpaHe, repesia-
IOIEH TEIUIOBYI0 SHEPrHIO 3HJIOMETPHIO, CIHOCOOCTBYIOT €ro
YHUYTOKEHHIO. MOIIHOCTh BO3ACHCTBUS Pa3inyaeTcsi B 3aBU-
CHMOCTH OT CONpPOTHBIICHUS TKaHU. AKTHBAlLlMs JUIUTCS 2 MH-
HyThl. JlonmycTumas Uist IPOLeypsl JUIMHA 110 30HMPOBAHHIO
— 10 10 cm. MccnenoBanust 1eMOHCTPUPYIOT IIOKa3aTeJId aMEHO-
peu o ucreuennu 12 mecsues — 69,5%, yenex — 96,2% [23,24].

Tepmuueckasn oannonnasn abnayus 9HOOMEMPUsl.
Thermachoice® (Ethicon Inc, Somerville NJ) - nepsast Hepe3ek-
TOCKOIIMYECKas CUCTeMa, BrepBble onoopennas FDA B CLIA B
1997 r. OcHOBHO# NPHHLUI PabOTHl OCYLIECTBIAETCS 3a CUET
CHJIMKOHOBOTO 0aJlJIOHa, HAINlOJIHEHHOTO COJIEBBIM PACTBOPOM,
HArpeBaHUEe M AKTHBHAS LUPKYJIALMS KOTOPOTO CIOCOOCTBYET
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PaBHOMEPHOMY paclpeesICHUI0 BO3/ICHICTBUS Ha S3HAOMETPUH U
ero paspyuenuto. Onnako B 2016 1. KoMIIaHUs BbIBEJA YCTPOM-
CTBO C pbIHKa [5,32].

K npencraButensiv - TepMuueckod — OayutoHHOH — abusi-
nun oTHocutcss u mpubop Cavaterm (WallstenMedicalSA,
MorgesSwitzerland), JOCTyHBII BO MHOTHX CTpaHaX B TEYCHHUE
IByX necstwieTuid. CucreMa UMEeT OIHOPA30BBIN perynupye-
MbIii OaJUIOHHBIN KaTeTep, COCAMHEHHBIN C IEHTPaIbHBIM OJI0-
KOM yIIpaBiieHusl, HarpeBaeMmbiii 10 78°C npu nasneHuu 230-240
MM pT. CT., Lll/lp](yJ'[ﬂLIl/Ifl KUAKOCTHU OCYUIECTBIIACTCA B TCUHCHUEC
10 munyT. CucTeMa npuMeHsiercs i nonocteit oT 4 1o 10 cm,
IPOTHBOIIOKAa3aHa MMpHU JUIMHE LIePBUKAIBLHOTO KaHaia Gonee 6
cM. AmeHopest — 58% Ha MOMEHT ucredeHus 48 Mecs1eB, yI0B-
JeTBOPeHHOCTh — 83%. CyllecTBYIOT AaHHBIE O NMPUMEHEHUHU
TEPMHUYECKOH OAJUTOHHOM aOJSIUK TIPY HATMYUK Y HallHeHTOK
py6ua Ha matke [3,32].

Buumanuns 3acimyxuBaeT npubop s OaJUTOHHOW a0sIuu
Thermablate™ (IdomanTeoranta, Killateeaun, Ireland). Temme-
parypa 6ayutona 173°C 1o3BoJIsieT yMEHBILIUTE BPEMsI OTIepaliui
110 2,5 MUHYT. YCTpOICTBO NPUMEHSETCS NPU JIMHE 10 30HAY
10 12 cM. Ha cerogusiiHuii eHb JOCTYIHBI NPOCHEKTUBHBIC
o0cepBalMOHHbIC HCCIISJOBAHUS, a TAKXKE PAHIOMH3HPOBAHHOE
KJIMHUYECKOE HCCIeI0BaHue, cpaBHHBatoniee Thermablate ¢
npubopom NovaSure™. Yactora ameHopeu cryctst 12 Mecsiies
— 69-80,6%; cTeneHb yIOBJIETBOPEHHOCTH OOBIYHO BBICOKAs,
HeKenaresibHbIe 3G GeKThI - HeyacTsr [1,7,9,19,34].

Kpuoabnsayus. Kpuoabnsiuus — METOJ BTOPOrO TOKOJICHHUS,
TaKXKe OCYILECTBIISIEMbIi 32 CUCT TEMIIEPATyPHOTO BO3ACHCTBHUS,
OJIHAKO B TAaHHOM cnyllae MPUMECHAOTCA OTPULATEC/IbHBIC TEMIIC-
parypsl. Mcnonb3yemast B HacTosiIee BpeMsi KpUoTepareBTHye-
ckas cucrema Her Option™ (Coopersurgical Inc, Danbury CT)
BKJTFOYACT 30HA (d=5,5MM) 1y1st cO3MaHMs 30HBI 3aMOPAKHBAHUSI
nryouHOH, mpumMepHo, 1,5 mm. Oxnaxzaenue 1o -20°C npuBoguT
K pa3pylLICHUIO TKaHU. YMCIIO LUKIOB 3aMOPKUBAHUSA OOBIYHO
paBHO 2-3, JUIMTENIBHOCTB MPOLEAYPHl, B cpeaHeM, 10 MuHyT (Mo-
axeT gocturarh 20 MuHyT). Kak 1 Bce BBbILIENEpEeUrCIIEHHbIE Me-
TOABI BTOPOI'O IOKOJICHUA IPUIOACH B aMGyHaTOprIX YCJIOBUSIX.
Bo3MokHast 1MHA TIOJIOCTH MaTKu cocTaBisieT 4-10 cm, pudpon
— 110 2 cM. YactoTa aMeHOpeH P NPOBEICHUH KpUOoaOJsILIU 110
ucreyenun 12 mecsiies cocranisier 80% [13,32].

3amuTa OT TPAHCMYPaJbHOIO 3aMOPAKMBAHUS U PAHEHUS
MOYECBOI'O l'ly3l>Ip$[ O6eCHC‘lI/IBaeTC$[ CPIMyJ'[bTaHHbIM HCII0JIb-
30BaHHEM TpPaHCAOJIOMHHAIBHOIO yibTpa3Byka. Hecmorps Ha
9TO, OIKMCAHBI CIIy4au CTPUKTYPBI MOYETOUHHKA U Tiepdoparn
CUTMOBUJHONM KMIIKHM Yy ABYX IALMEHTOK I10CJE KPUOAOISILUU
snpomeTpusi. OQHAKO, CTOMT OTMETHTb, YTO MOJO0OHBIE OCIIOXK-
HEHHs CIIyJaJIiCh y JKCHILMH, paHee MePeHECHINX KecapeBo ce-
YEHHE WJIM MHOMAKTOMHUIO [29].

T'uopomepmabnayus. Cuctema Genesys HydroThermablator™
(Boston Scientific Inc, Natick, MA) ynanseT sHIOMETpHI ITy-
TeM HHCTHUIAIUH HAarpeToro 10 90°C GhU3HOIOrHUECKOTo pac-
TBOpA B IHOJIOCTh MATKH I10J] TUCTEPOCKOIINYECKIM KOHTPOJIEM
HIOCJIE TIPEBAPUTENBEHOTO PACIIUPEHUS LIEPBUKAIBHOTO KaHaIA.
[Tpubop cocTouT M3 OAHOPa30BOW 0OOJIOUKH, KOTOPAs ITOIXO0-
JUT K pAAy CTaHAAPTHBIX TUCTECPOCKOIIOB U IMPUCOCIAUHACTCA K
6J10Ky yrpaBieHusi. PactBop uupkynupyer rnpu aasiexnu 50-55
MM PT. CT. ¥ HE BBIXOZIUT Yepe3 (GajionueBsl TPyObl WM HICHKY
MaTKH, TaK KaK JUIsl 9TOr0 HeOOXOANMO THIPOCTATHYECKOE J1aB-
nerue 70 MM pT. CT., pu notepe ot 10 Mi1 pacTBOpa Mpolece aB-
TOMaTH4ecKu npepeiBaercs. [Iporenypa TpedyeT paciupeHust
weikn MaTku U umtest 6onee 10 MuHyT (3 MUHYTBI HEOOXO-
JIIMO JJIs1 HarpeBa XUIAKOCTH, 10 — 171 yaaneHus: 3HA0OMETpHUs,
1 — st oxnakaeHust). BoaMoykHast AjMHa MOJIOCTH MaTKU — 10
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10,5 cm, nomyctumblii pasmep ¢pudpouna — 10 3 cm [26]. Ypo-
BEHb aMEHOPEU COCTaBIseT 57% Ha MOMEHT UCTEUEHUs 3 JIeT,
o0LMi MOKa3aTesb CHIDKSHHUS MEHCTPYalIbHOW KPOBOIIOTEPH —
94%, ynoBneTBOPEHHOCTb — 10 98%. Bo3MoxHbIe Hexxenarelib-
HbIC SIBICHUSI BCTPEUAIOTCSI PEAKO M BKIIIOYAIOT TEPMHUUECKOE
MOBPEXKICHUE KN MAaTKU U Biaranuia [5,32].

MpbI He cTany nmoApoOHO OCTAHABIMBATHCS HA CHCTEME BaIlo-
pusaru Aegea Vapor System (Aegea Medical Inc, Redwood
City, CA), nonyuusiueii onodpenne FDA B 2017 roxy, Tak kak
Juisl €€ OLeHKU TpeOyeTcst MONyYeHUE Pe3ylibTaToB LEHTPAIb-
HBIX HccaenoBaHuid. OIHAKO NepBOHAYANIbHbIC KIMHUYECKHE
JIAHHBIC CBUJICTEIBCTBYIOT O BO3JICHCTBUH YCTPOICTBa Jake
Ha aHOMaJbHbIe mosoctH [16,41]. BeiBoxsl 00 3¢ dexkTuBHOCTH
npubopa st 6amonnol kpuoabisun Cerene® Cryoablation
System (Channel Medical Systems, Emeryville CA) moxHO
Oyzer nenath mocie MyOJMKalMu pe3ysbTaToB HUCCIICIOBAHUS
CLARITY [11].

Ilepsoe u emopoe noxonenus abnayuu snoomempus. Ilo nau-
HbiM KokpanoBckoro 063opa [30], pucK MOBTOPHBIX Olepanuii
nociie HPAD pasen 26,3% (263/1000) (OP — 0,69; A1 — 0,48-
0,99); s pesekrockonnueckoit — 38,1% (381/1000) . Onnaxo,
[0 JaHHBIM NPOBEACHHOrO B BenmkoOpUTaHMU KpyNHEWIero
peTpocneKTuBHOro uccienosanus [8], srutouaromero 114910
JKEHIIMH, Aaxke 000CO0JIeHHO paccMaTpuBaeMas BBICOKOUACTOT-
Hast HPAD NovaSure™ umeer mpeuMyInecTBO Mepes pe3eKTo-
CKONMYecKoi AD B OTHOIIEHHH YaCTOThI IOBTOPHBIX ONEpaLuii
(OP - 0,63-0,76).

Kpome TOro, uccinenoBaHHs JEMOHCTPUPYIOT 3HAUUTEINIb-
HOE CHH)KCHUE TaKUX XUPYPrHYECKHUX PHCKOB, KaK Ieperpyska
JKHJKOCTBIO, KpoBoTeueHue u nepdoparust marku npu HPAD B
CPaBHEHUU ¢ pe3eKTocKonnueckoil [12,27,43].

Heyna4unble ucxoapl yalie HaOIIONAIOTCS Y JKCHILHH Perpo-
JIlyKTUBHOTO Bo3pacta 110 40-45 ner (40%); pexe B nepume-
Homay3anpHoM Bo3pacte (10%) [8], xak mpu pe3exrockonuye-
ckoii AD. TloBTOpHBIE Onepalnuy, B OCHOBHOM, BBITIOJIHSIOTCS
B TeueHue nepBbIX 3 seT [36]. Hanbonee pacnpocTpaHeHHBIMU
MH/JMKAaTOPaMH HEOOXOJMMOCTH ITOBTOPHOTO XHUPYPIHYECKOTO
BMemarenscTBa mociae HPAD siBnsiroTest kpoBoTeueHue, 006 U
ux komOuHaus [36,40,42].

Psin yuensix oTMeuaeT cBsi3b HeynauHbix HcxonoB HPAD c
afgeHoMuo3oM [36,37,42]. OgHako, He BCE MCCIICAOBATEIH MO -
JIepKUBAIOT IOCTOBEPHOCTH NofoOHOH acconmaruu [40]. Onen-
Ky BIIMSIHUSL a[IeHOMHO3a Ha ycrex AD 3aTpyAHsIOT pa3inyus B
Ka4yecTBe BH3yalU3alllH Tepe orneparueil 1 Beicokas 0a3oBas
pacIpoCTpaHEeHHOCTh 3a00JIeBaHMsl, KOTOPOE YacTO MPOTEKaeT
6eccumnrtomuo [14,35]. Kpome Toro, A maueHToK ¢ Heynau-
HbeIMH HcxonamMu HPAD mHorna xapakrepHO M3HayalIbHOE MIPU-
CYTCTBHUE TsKeNoH aucmenopeu [40,42].

Takum 00pa3oM, OCHOBHBIMH HPEHMYIIECTBAMU IPHOOPOB
BTOPOT'O MOKOJICHHUS SIBIISIFOTCSI: BHICOKMI YPOBEHb aBTOMAaTH3a-
UK TIPOLlecca; HU3KKM PUCK mepdopannu, sKUIAKOCTHOU mepe-
IPY3KH, KPOBOTEUECHHUS; [TOTEHIIMA aMOyJIaTOPHOTO HCIIOIb30-
BaHMA. YcremHocTs npoBeneHus HPAD B MmeHbluell creneHu
3aBUCUT OT HABBIKOB M OIIBITA XHMPypra B CPaBHEHHH C Pe3eK-
TOCKONUYECKOH. JIOCTyIMHBIE JOCTOBEPHbIC JaHHBIC CBUICTEIIb-
CTBYIOT, YTO METO/IMKH COIOCTABUMBI C MEPBBIM MOKOJICHUEM B
oTHOIICHUH 3(PEKTUBHOCTH | JTaKe TPEBOCXoasT ero. [1o6ou-
Hble Y(Q(GEKTHI IPU ITOM BCTPEUAIOTCS PEXKE U, B OCHOBHOM, Y
nanueHTok a0 40-45 ner. Ha HeymauHble MCXOJbI, BO3MOXHO,
BIIMSIET HAJIMYHE aJJCHOMHO03a U TSDHKEJION TUCMEHOPEH.

Cpasnenue ycmpoucme Hepe3eKmoCKONU4eckol aonayuu H-
domempusi. CpaBHUTh CHCTEMbI aOJISAIUK BTOPOTO TTOKOJICHHS,
OCHOBAaHHBIC HA PA3IMYHBIX JHEPIHsX, U, HEMOCPEACTBEHHO,



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

camy npubOpbl MEXAy COOOH MOJKHO Ha OCHOBaHMH ITOKa3are-
el 3apyOeIKHBIX UCCIIEOBAHMIL:

1) yHOBICTBOPEHHOCTh MAIMEHTOB IOCJE IPOBEICHUS
HPAD pa3nuuHbIMM CHCTEMaMHM B LEJIOM BBICOKAas — OT
80% mnpu ucnonb3oBanun Thermachoice® no 98% Genesys
HydroThermablator™, B cpexxem, mo rpyime 0ojee HU3KHIA
HPOLCHT Y/IOBJIETBOPEHHOCTH HAOMIONACTCS B IPYIIIE TepMUYe-
cKol OaytoHHOM AD.

2) HeoOXOANMO OTMETUTh YPOBEHb aMEHOPEH, SIBIISOLIMIA-
Csl OfIHMM W3 TJIABHBIX IMOKazareneld 3(p(EKTUBHOCTH U KOM-
HETEHTHOCTU NPOBOAUMON omepauuu. OH XapaKTepusyeTcs
BapHadeIbHOCTBIO, KOTOpasi 3aBUCUT OT CPOKOB HAOIIOICHMS.
Hawn6onbmmit nporeHt — 10 97,1% neMOHCTPHUpPYET IIHPOKO U3-
BECTHBIH IPHOOP AJIsl HEPE3EKTOCKONUUESCKOW OUIOIISIPHON BbI-
couactoTHOM AD NovaSure™, Aurora™ — 96,2%; 1o 40 u 58%
Thermachoice® u Cavaterm, coorsercTBeHHO0, Thermablate™ —
69-80,6%; Her Option™ — 80%; Genesys HydroThermablator™
—57% u cHIXEHHUE MEHCTpYyalIbHOI kpoBonoTepu — 94%.

3) OTHOCHTENILHO IOJIOCTH MAaTKH, TOABJIACTHOH CHCTEMam
HPAD, ycrpoiicTBa NpakTHUECKH PaBHBI MEXIy c000# u 3¢-
(eKTUBHBI NPH JUTHHE 110 30HAY 6-10 cM, a TakKe Npu HaJHU-
ynu ¢pudbponna mo 2-3 cM. Hekoropelie npeuMyiiecTsa HMEIOT
NovaSure™ u Thermablate™, Bo3nelicTByss Ha MaTKy JUIMHOM
1o 12 cm, Her Option™ u Cavaterm — ot 4 cm. OT4acTy orpaHu-
YeHHe B MCIOb30BaHuK UMeeT Cavaterm, NpOTHBOIIOKA3aHHAs
IIpU JUIMHE LEPBUKAJIILHOTO KaHala Ooiee 6 cM.

4) mpubopsl BTOPOro HOKOJIEHHS XapaKTEPU3YIOTCS BpeMe-
HEM BBITOJIHEHUS a0JISIKH, B CpeAHeM, 10 10 MUH; B 9TOM OTHO-
IICHUX TpeuMyIecTBoM obnanaer cucrema NovaSure™ — no
2 muHyT, a Takxke Thermablate™ — o 2,5 MUHYT; yBelHUCHUE
BPEMEHHOIO WHTEpBaja HabmomaeTcs 10 14 MUHYT NpH HC-
nons3oBanun Genesys HydroThermablator™, npu xpuoabsi-
u Her Option™ Bo3moxHO 10 20 MHHYT.

5) BBIIICOINMCAHHBIC CUCTEMBI BTOPOI'O ITOKOJICHUS OCHAILIICHBI
aBTOMaTH3alMel mpolecca U KOHTPOJIEM OCHOBOIOJIAraloIInX
apaMeTpoB, TAKUX KaK CONPOTUBIICHUE, TEMIIEparypa, AaBiie-
HUe, noTeps xunkocty. [lpy ux HapyleHun npouecc npepbl-
BAaeTCs, YTO, HECOMHEHHO, SIBJISAETCS JOCTOMHCTBOM YCTPOICTB.

6) ciemyeT OTMETHTh BO3MOXKHOCTb YCIEIIHOIO ¥ 3 HeKTHB-
Horo npumenenus cucteM NovaSure™ u Cavaterm npu Haiu-
YUH py6ua B HM)KHEM MAaTOYHOM CCTMCHTC.

7) ocoboro BHMMaHHsS B CPaBHEHHUHU 3aCy’KMBAlOT HHIU-
BU/lyaJIbHbIC OCJIOKHEHUS NpuUMeHeHus ycrpoicts HPAD:
SIMHUYHBIC CIIy4al CTPUKTYPbl MOUETOYHHKA M mnepdopamuu
curmoBuaHOM kumkd — Her Option™, BO3MOXHOE W PEIKO
BCTPEYAIONIECECs] TePMUYECKOE TOBPEKIACHNE IICHKH MaTKu W
pinaranuiia — Genesys HydroThermablator™,

8) BCe BBILICYIIOMSIHYThIE YCTPOUCTBA IPUTOIHBI AJIS UCTIONb-
30BaHUsA B aMOYJIaTOPHOI ITPAaKTHKE.

3aperucTpupoBaHbl Hay4dHbIe PabOTHI, KOTOPbIE COIOCTaB-
JIAIOT ycleXu IIUpoko wu3BecTHOM NovaSure™ c¢ npyrumu
YCTPOMCTBAaMM M INPHCBAUBAIOT €H JOMUHHpYIOIIEE I10JI0-
sxkenne. Gimpelson R.J.et al. [17], cpaBuuBas NovaSure™ u
Thermachoice® B paHZOMHU3MPOBAHHOM KIMHHYECKOM HCCIIe-
JAOBaHUHU, NEMOHCTPUPYIOT, YTO HaCTOTA IIOBTOPHBIX onepaum‘/i
nocie ucnons3oBanus NovaSure™ cocrasuina 9,8% u 12,9%
st ThermaChoice. A o nannsiM Daniels J.P. et al. [13], wacto-
Ta aMEHOPEH IIPH MPOBEICHUH KPUOAOIISIMHU yCTyIaeT TaKoBOit
npu NovaSure™ u cocrasiser 80%.

Takum o6pazom, ycrpoiictBa HPAD o6nanaior BeICOKOM 20-
(eKTUBHOCTBIO, IPOCTOTON B HCIOJIb30BAHUH, KOPOTKHM Bpe-
MEHHBIM MHTECPBAJIOM OCYLICCTBJICHHSA OIICpaliiu, IMPUroaHbI B
aMOyJIaTOPHBIX YCJIOBHUAX. AHAIM3UPYS BbIILICTIEPEUUCICHHbBIE
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I0Ka3aTeln OLEHKU PabOTOCIOCOOHOCTH U PE3yJIbTaTUBHOCTH,
a TAK)XC CPAaBHUTCJIbHYIO XapaKTEPUCTUKY IPUBCACHHBIX HC-
cneuosaﬂm‘«i, MOXXHO YTBEPXKAATh, YTO JIMAUPYIOUIYIO TO3ULIUIO
cpeny MPUOOPOB BTOPOTO ITOKOJICHMSI 3aHMMAeT HEPe3eKTO-
cKonMueckas OunossipHas BelcokodacToTHass AD NovaSure™.
KpomMe TOro, BBICOKHE YPOBHH KPUTEPUEB AEMOHCTPHPYIOT
Aurora™; Her Option™; Genesys HydroThermablator™, kom-
MEHCHPYIOIIAsi CPSAHUM MPOLEHT aMEHOPEH CHIDKCHHEM MEH-
CTpyaJIbHOH KpOBOMOTEpH y nanueHTok. CpaBHUTENIBHO Oosee
HHM3KHE IPYIIOBBIC ITOKA3aTeNld HAONIONAIOTCS IPH TepMHUUe-
ckoii GannonHol AD. OnHako He cieflyeT CHMCBIBATH CO Cue-
toB Thermablate™, narouryro I0CTaTOYHO BBICOKHI HPOLCHT
aMeHOpeH, CII0COOHY0 paboTarh Mpu OONbIIEH ATHHE TOJIIOCTH
MaTK{ B TedeHue Bcero 2,5 muHyT. Hexenarenbubie 3)(GeKTsl
cHCTEeM abJISIUK BTOPOTO MOKOJICHUSI BCTPEYAIOTCS PEIKO U Xa-
PaKTEPU3YIOTCA €ANHUYIHBIMU CIIy4assMHU, OTMEUCHHBIMU B UC-
cinenosanusix Her Option™ u Genesys HydroThermablator™.

Konmpayenyus. Ilocne AD HE0OX0IMMO UCIIOIB30BAHUE T10-
CTOSIHHOW KoHTpauenuuu [5,25,31,32].

CyLecTBYIOT MNpeABAPUTENIbHBIC JaHHBIE 110 KOMOWHALUU
BMC c neBonoprectpenom u A3 [33,37]. Takoii moaxom MoxeT
o0ecrneunTs JydIIne pe3yabTaTbl OTHOCUTEIBHO OO U KPOBO-
TEYCHUs, a TAKXKE PEIIUTh NPoOIeMy KOHTPALETIMU. AHAIH3
crareif, onyonaukoBaHHbIX ¢ 2006 no 2016 r., oGHapyXui1, 4YTO
sneBoHoprectpenconepkamas BMC oxa3bIBaeT IMOJIOKUTEIb-
HbI d(dexT Ha Ka4ecTBO JKU3HU IIPH JICYCHUH MEHOpparku
[28].

BuiBoawbl. [lonsozns urory, cienyer ormetuts, uto HPAD, B
OTIIMYHE OT PE3EKTOCKOIUYECKON, XapaKTepH3yeTCs: aBTOMaTH-
3aLueit mpouecca, HU3KMM PUCKOM Iepdopaiuy, KHIKOCTHOMH
IIEPErpy3Ku U KPOBOTEUEHUs, UCXOJ BMEIIATEILCTBA B MEHb-
el CTerneHW 3aBUCUT OT OmbITa Xupypra. Bee ycrpoiicTBa
BTOPOT'O IIOKOJICHUS, OCHOBAHHBIC Ha Pa3HBIX XUPYPrUUYCCKUX
SHEPIusX, JEMOHCTPUPYIOT BBICOKHE TMOKa3areau 3(QPEeKTHB-
HOCTH, B YaCTHOCTH, ameHopen a0 97,1%, a Taxxe oOumx
napameTpoB B 1esnoM. Cpeny HUX B Ka4eCTBE JIy4lled MOMHO
BBIJICIUTH CUCTEMY JJI HEPEe3eKTOCKONMYECKOH OHMIOISpHOI
BeIcoko4acToTHOW AD NovaSure™. Bonbiioe 3HaueHue Ui
OCYIIECTBJICHHs YCHEUIHON OIepaluu UMeeT 0TOOp HalfeHTa
C Y4eTOM HMEIOLIMXCS MOKAa3aHUil U IpoTuBonokasanuil. He-
KenaresibHble dPQeKThl 100anbHOi AD BCTPEUAIOTCS PEIKO U
MCUYHCIISIIOTCS] SAMHUYHBIMU ciydasmu. [locie onepaunu HeoO-
XOAUMO HCIIOJIb30BAHUE ITOCTOSTHHOM KOHTpaUCIIIUH.

Takum o6pazom, HPAD B psiznie cirydaeB siBisieTCst JOCTOWHOM
AIBTEPHATHBON TUCTEPIKTOMHH, YQPEKTUBHO YCTpaHSIET Kpo-
BOTEUEHHE, 00JIa/laeT Majoil MHBA3MBHOCTBIO M IOTCHIHATIOM
amOyiaTopHOro Mcnosb30Banus. HeoOXoquMo momyssipu3upo-
BaTh U BHEIPATH B IIpaKkTHUecKoe 3apaBooxpaneHre HPAD kak
METOJI, CITIOCOOHBIN 00ECIIEUNTh OPraHOCOXPAHSIOIICE JICUCHUE
JKEHII[MHE.
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SUMMARY

NON-RESECTOSCOPIC ABLATION OF ENDOME-
TRY IN BENIGN UTERINE DISEASES (REVIEW)

Bakhtiyarov K., Gadzhieva S., Trubitsyna M.

IM. Sechenov First Moscow State Medical University of the
Ministry of Health of the Russian Federation (Sechenov Univer-
sity), Department of Obstetrics, Gynecology and Perinatology,
LLC «Set Semeinyh Medicinskih Centrovy, Moscow, Russia

Objective - to conduct a systematic analysis of the data
available in the modern literature on non-rectoscopic endo-
metrial ablation (NRAE). Materials and methods: The review
includes data from world studies for the last 7 years. Re-
sults: second generation systems based on different surgical
energies and parameters of their performance. Presents the
results of evaluating the effectiveness of devices and patient
satisfaction; studies of possible complications, frequency of
repeated operations, contraception. Conclusion: Analysis
of the literature data showed that the devices have high ef-
ficiency indicators, in particular, up to 97.1%, undesirable
consequences are rare. NRAE in case it is an alternative to
hysterectomy. It is necessary to introduce NRAE into practi-
cal health care as a method capable of providing organ-pre-
serving treatment to a woman.

Keywords: endometrial ablation, non-resectoscopic ablation,
recurrent uterine bleeding, recurrent endometrial hyperplastic
processes, amenorrhea.
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PE3IOME

HEPE3EKTOCKOIIMYECKASA ABJALUA SHIAOME-
TPUA ITPU JOBPOKAYECTBEHHbBIX 3ABOJIEBAHU-
AX MATKH (OB30P)

BaxtusipoB K.P., l'apxuesa C.U., Tpyouusina M.B.

DIAOY BO Ilepgviii MIMY um. .M. Ceuenosa Munzopasa
Poccuu (Ceuenoscxuii Ynugepcumem), xagedpa axyuwepcmaa,
eutexonozuu u nepunamonoeuu; OO0 «Cemv Cemetinvix Meou-
yunckux Llenmpoey, Mockea, Poccus

Lenp uccnenoBanus - MpoBECTH CHUCTEMAaTHYECKUN aHAIM3
JIAHHBIX COBPEMEHHOM JUTepaTypbl O HEPE3eKTOCKOIMNYECKOMN
aOnAIMU SHIOMETPUS KaK METOJe JEeUeHHS T0OpOKadeCTBEH-
HBIX 3a0071eBaHMil MaTku. B 0030p BKIIIOUCHBI TAHHBIE MHPOBBIX
nccienoBaHui 3a mocienHue 7 neT. OMMcaHbl CHCTEMBI BTOPOTO
TIOKOJICHHSI, OCHOBAHHBIE HA Pa3HBIX XUPYPTUUECKHX SHEPTHAX, U
mapameTpsl X padotocrocoOHoCTH. [IpencTaBieHsl pesyabsTaThl
OLICHKH 3((PEKTUBHOCTH YCTPOHCTB M YIOBIECTBOPEHHOCTU MAIlH-
€HTOK; UCCIIEIOBAHNUSI BOSMOKHBIX OCJIOXKHEHHH, 9aCTOTHI TOBTOP-
HBIX OIEepaIHii, MOCIeAYIOmeH KOHTpalenui. AHAIN3 JIUTepa-
TYPHBIX JJaHHBIX TTOKa3aJ1, 4To ycTpoiictBa HPAD mMeroT BrICOKHE
nokazareny 3(QGEKTHBHOCTH, B YaCTHOCTH ameHopen 10 97,1%,
HEXeNareJbHbIC TTOCIIECTBHS BCTpeyatoTes: penko. HPAD B psime
CITyJaeB SBIISIETCS albTEPHATHBON THCTepIKTOMHU. HeoOxommmo
BHenpaTh HPAD B mpakTmdeckoe 3mpaBOOXpaHEHHE KaK METO,
CIMOCOOHBIH 00ECTIEYNTH OPraHOCOXPAHSIONIEE JICICHUE KEHIIUHE.
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INCIDENCE OF CME AFTER HYDROPHILIC AND HYDROPHOBIC ACRYLIC IOL IMPLANTATION —
OCT RESULTS

Dvali M., Tsertsvadze O., Skhirtladze S.

Thilisi State Medical University, Department of Eye Desease; Eye Clinic “Akhali Mzera”, Thilisi, Georgia

With the development of surgical techniques and biomaterial
science, cataract surgery with intraocular lens (IOL) implanta-
tion has brought great benefits for the patients [12]. About 10
million cataract surgeries are performed worldwide each year
[15].

The performance of an intraocular lens is determined by sev-
eral factors such as the surgical technique, surgical complica-
tions, intraocular lens biomaterial and design, and host reaction
to the lens. Biocompatibility is an important feature of intraocu-
lar lenses which may influence their clinical performance in the
short and long term. The factor indicating the biocompatibility
of an intraocular lens is the behavior of inflammatory and lens
epithelial cells. Insufficient biocompatibility of intraocular lens
materials may result in different clinical entities such as anterior
capsule opacification, posterior capsule opacification, and lens
epithelial cell ongrowth [14,16]. Intraocular lenses are increas-
ingly implanted much earlier in life in cases such as refractive
lens exchange or pediatric intraocular lens implantation after
congenital cataract surgery, and these lenses are expected to ex-
hibit maximum performance for many decades. The materials
used in intraocular lens manufacture should, therefore, ensure
long-term uveal and capsular biocompatibility [10].

Acrylic IOLs with hydrophilic or hydrophobic surfaces, as
two types of biocompatibility materials, safe for intraocular
implantation, have a long history of clinical practice and have
shown significantly lower rates of posterior capsule opacifica-
tion and excellent biocompatibility as it has been stated by dif-
ferent clinical studies worldwide [3,11,15]. Studies found that
acrylic material has a relatively low propensity to induce cell
proliferation in the capsular bag. Yet whether the hydrophilic or
hydrophobic IOLs are better for PCO prevention remains con-
troversial [11].

Despite the low rates of surgical complications, aphakia and mal-
positioned intraocular lenses (IOLs) in the absence of capsular sup-
port represent a clinical problem and a surgical challenge. Anterior
chamber 1OLs, posterior chamber trans-scleral sutured IOLs, and
posterior chamber iris-fixated IOLs are commonly used surgical ap-
proaches to treat aphakia and malpositioned IOLs.

Still even after uneventful cataract surgery some patients inde-
pendent of age and gender sometimes develop cystoid macular
edema (CME), caused by inflammatory mediators up regulation
in the aqueous and vitreous humors after surgical manipulation
[5,7]. Inflammation breaks down the blood-aqueous and blood-
retina barrier, which leads to increased vascular permeability.
Eosinophilic transudate accumulates in the outer plexiform and
inner nuclear layer to create cystic spaces that coalesce to form
larger pockets of fluid. In chronic CME, lamellar macular holes
and subretinal fluid may also form [8,28]. The occasional ac-
cumulation of subretinal fluid indicates a disruption of normal
apposition between the retinal pigment epithelium and photore-
ceptors, in contrast to the usual disruption of cell-cell contacts
within the retina [14].

Advancements in surgical techniques have significantly re-
duced the rate of pseudophakia CME over the last decades.
Intracapsular cataract extraction was much more frequently as-
sociated with pseudophakia CME than extracapsular cataract
extraction. Nowadays, pseudophakia CME occurs primarily in
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patients following uncomplicated surgery. Still, surgical compli-
cations raise the risk for pseudophakia CME [4,17].

Risk factor for PCME development are mostly associated with
surgical complications like: posterior capsular rupture, vitreous
loss, vitrectomy for retained lens fragments, iris trauma, intra-
ocular lens dislocation, early postoperative capsulotomy (YAG
capsulotomy), iris fixed intraocular lenses and anterior chamber
lenses [2,15]. Vitreous loss increases the prevalence of CME by
10-20%. Vitreous prolapse to the wound prolongs CME and can
be associated with a poorer prognosis [5]. Iris incarceration, an
additional risk factor for CME, may have a more important as-
sociation with poor vision in patients with chronic pseudopha-
kia CME than with other intraoperative complications. Specific
IOLs are associated with increased occurrence of CME.

Optical coherence tomography has been shown to be very
effective tool in diagnosis of pseudophakic CME, illustrating
excellent view of the retina layers and changes on microscopic
level [20,21]. Central foveal thickness and thickness in all oth-
er macular quadrants was shown to be increased after cataract
surgery and returns to preoperative values 6 months postopera-
tively [16]. The peak incidence of CME, when detected by optical
coherence tomography, is 4 weeks after cataract surgery. Intrareti-
nal cystoid hydration appears initially in the inner nuclear layer and
proceeds to involve the outer plexiform layer; finally, accumulation
of fluid in the subretinal space can be found [13]. Optical coher-
ence tomography allows quantitative evaluation of structural retinal
changes and is of prognostic value [8]. By getting a noninvasive
approach to retina layers it is beneficial for a doctor to analyze intra-
retinal changes happening during pseudophakia CME and to take in
time treatment strategies or follow up [1,9].

The goal of this study was to estimate frequency of cystoid
macular edema in cases of cataract surgery(phacoemulsification)
without complications after implantation of two different types
artificial lenses-acrylic hydrophilic and acrylic hydrophobic
lenses (Lifeline Medical Devices Ind).

Material and methods. Prospective study involved 48 eyes
of 36 patients aged 60-70 (women-65%, men-35%). Before ini-
tating study objects (eyes) were equally divided into two groups
(I and II), n-24 in each). A criterion for division into groups was
a type of implanted artificial lens-hydrophilic and hydrophobic
(Lifeline Medical Devices Ind).

Phacoemulsification was performed for relevant patients and
no one has developed complications (so-called uncomplicated
phacoemulsification). Patients diagnosis was aged-related cat-
aract, lens density-degree +2+3 on one and/or both eyes. Op-
erations were made in the eye clinic “Akhali Mzera” by one
surgeon. Informed consent forms on study participation were
obtained from all patients. Frequency of cystoid macular edema
was estimated applying optic-coherent tomography on previous
day of operation and on 5-7 days after operation.

Results and their discussion. In no patient of both groups
was revealed cystoid macular edema (CME). In both groups
(with hydrophilic and hydrophobic artificial lens) medium thick-
ness of central retinal thickness (CRT) before operation amount-
ed to 250+0.005 micron (Fig. 1). On 5-7 days after operation,
moderate increase of CRT on the MM6 scans of optic-coherent
tomography accounted for 30+0.080 micron (p<0.05). In patient
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Fig. Preoperative and postoperative central retinal thickness comparison based on SD-OCT analysis

with hydrophilic and hydrophobic patients (I and II groups), sta-
tistical confidence in tendency to CRT growth was not different
(p<0.5) (Fig.). Initial data and post-operational data in no group
was not distinct in terms of gender (p<0.5).

Risk-factors of pseudophakia cystoid macular edema, are
mainly related to those surgical complications, such as rup-
ture of posterior capsule, loss of vitreous body, vitrectomy, iris
trauma, IOLs dislocation, early post-operational capsulotomy
(YAG capsulotomy), Iris fixated IOLs and anterior chamber
IOLs [2,18]. loss of vitreous body increases a risk for cystoid
macular edema by 10-20%. Prolapse of vitreous body in a
wound prolongs cystoid macula edema and may be associated
to worsen prognosis [7]. Incarceration of iris, additional risk-
factor of CME may have significant association to decreased
vision in patients with chronic pseudophakia CME compared
to other intra-operation complications. Specific IOLs are associ-
ated to increase frequency to develop cystoid macular edema.
Meta-analysis has shown that prevalence of CME is the highest
upon implantation of IOLs fixed on iris; IOLs of anterior cham-
ber increase risk to develop this pathology compared to IOLs of
posterior chamber [4,9].

Systemic diseases; such as mellitus diabetes, hypertonia and
uveitis have an impact on development of CME [9,13,15]. Some
ophthalmology pathology may cause disruption of blood-retina
barrier and significantly increase inflammatory activity. Pa-
tients affected with uveitis, CME is the most important reason
to decrease vision after cataract surgery, especially in long-term
prospective. Occlusion of retinal vein, existence of epi-retinal
membrane and local usage of prostaglandins analogs in patients
with glaucoma also increases the risk [2,14].

Conclusion. Analysis of the study results have revealed that
during cataract surgery cystoid macular edema have not devel-
oped in the post-operational period after implantation of hydro-
philic as well as hydrophobic artificial lens. Degree of change
in CRT is not clinically important. So, basic causative factor for
CME is cataract surgery method, as well as patients’ somatic
conditions and concomitant diseases, intra-operative complica-
tions, prostaglandins synthesis and formation of free radicals
and others.
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SUMMARY

INCIDENCE OF CME AFTER HYDROPHILIC AND HY-
DROPHOBIC ACRYLIC IOL IMPLANTATION - OCT
RESULTS

Dvali M., Tsertsvadze O., Skhirtladze S.

Tbilisi State Medical University, Department of Eye Desease;
Eye Clinic “Akhali Mzera”, Tbilisi, Georgia

The aim of this study was to estimate frequency of cystoid
macular edema in cases of cataract surgery (phacoemulsifica-
tion) without complications after implantation of two differ-
ent types artificial lenses-acrylic hydrophilic and acrylic hy-
drophobic. Prospective study involved 48 eyes of 36 patients
aged 60-70 (women-65%, men-35%). Before initating study
objects (eyes) were equally divided into two groups (I and II),
n-24 in each). A criterion for division into groups was a type of
implanted artificial lens-hydrophilic and hydrophobic. Cystoid
macular edema (CME) was not detected among neither group
of patients. In both groups (with hydrophilic and hydrophobic
intraocular lens), average central retinal thickness (CRT) before
surgery was 250+0.005 micron. After surgery, on 5th-7th days
average increase of CRT was 30+0.080 micron (p<0.05) accord-
ing to assessment on optical coherence tomography MM6 scan.
Among patients with hydrophilic and hydrophobic lens (in I and
II groups) CRT increase tendency was not significantly differ-
ent statistically. Initial and post-operative data was not different
neither of group according to gender (p<0.5).

Research findings show that the cystoid macular edema does not
develop upon operative treatment of cataract in post operative pe-
riod of implantation of hydrophilic as well as hydrophobic intraocu-
lar lens. Quality of change of central retinal thickness does not have
clinically valuable expression, it cannot have impact on patient's
visual acuity and accordingly, parameter of its life quality. There-
fore, the main cause of CME is operative method of cataract as well
as somatic state of the patient and accompanying diseases. Intra-op-
erative complications — damage of iris and ciliary body, excessive
prostaglandin synthesis and production of free radicals etc. Analy-
sis of the study results have revealed that during cataract surgery
cystoid macular edema have not developed in the post-operational
period after implantation of hydrophilic as well as hydrophobic ar-
tificial lens. Degree of change in CRT is not clinically important.

Keywords: Intraocular lens (IOL). Cystoid macular edema
(CME).

PE3IOME

OTEK MAKVJIbI IIOCJIIE UMIIJIAHTALIUU T'HAPO-
OUJIbHBIX U TUAPO®OBHBIX AKPUJIOBBIX XPY-
CTAJIMKOB, PE3VJTATbhl OINTUYECKOMN KOIE-
PEHTHOM TOMOI PA®UHU

JBaau ML.JL., Lepusanze O.P., Cxuptiaaze 111.3.
Tounuckuil 2ocyoapcmeentviil MeOUYUHCKUI YHugepcumem, oe-
napmamenm 2nasHvix bonestetl, Iasnasn knunuxa “Axanu Mze-
pa”, Tounucu, Ipysus

Lempro BcIen0BaHMS SBUIOCH CPABHUTDH TOJIINHY IIEHTPANIb-
HOM 9YacTH CeTYaTKH IOCTe MMIUIAHTAIWH THAPO(UIBHBIX H

THAPOGOOHBIX aKPUIOBBIX MHTPAOKYISPHBIX JIMH3 TOCTE ya-
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JICHUS KaTapaKThl B HEOCIOKHEHBIX CIIydasX.

[IpocnektuBHOE HccinenoBaHue BKModano 48 ma3z 36 ma-
1ueHToB B BospacTe 60-70 mer (skeHIIMHBI 65%, MYy>KUHHBI
35%). IlaumenTsl pa3aeneHsl Ha 1Be TPYyMIIbl [0 24 manueHTa B
kaxaoi. Kpurepuem pasaeneHus Ha IpyIIbl ABJSUICS THII UM-
IUIAHTHPOBAHHOM MCKYCCTBEHHOU JIMH3BI - THAPOMUIBHBIN HIIH
ruapodoousiii (Lifeline Medical Devices Ind). B obeux rpyn-
nax cpeiHsis TojMHa UeHTpaiabHol vactu cerdatku (LITC)
1o onepauuu coctasuia 250+0,005 muxpon. Cryerst 5-7 nHei
I0cJIe ONEpaLuy IPU CKAHUPOBAaHUU ONTHYECKONH KOT€pPEHTHOM
tomorpapun MM6 cpennee ysennuenue LITC onenuBanocs B
30+0,080 mukpon (p<0,05). Y nanueHToB ¢ TUAPOGUILHON H
ruapodoouoit MOJI tennennus yBenudenus [[TC craructuye-
CKH JIOCTOBEpHO He pasznuyainack (p<0,5). lanHble mpe- U mo-
CJICOIIEPAIIIOHHOIO NEpHO/ia 10 ATOMY [10KA3aTeNI0 He OTInYa-
JIMCh B T€HJICPHOM OTHOILLCHUHU HU B ofHOM rpynne (p<0,5). Hu
y OJHOTO M3 MALMEHTOB B 00EHX IpyIIax KMCTOMIHBIA MaKy-
nsipHbIN oTek (KMO) He oOHapyxeH.

Pesynbrars! ucenenoBanus nokasanu, uto KMO He pa3BuBa-
eTcs [ocyIe XUPYPrHYEeCcKOro JIGUeHHs KaTapakThl B HOCIEOIe-
PALOHHBII MIepHOJ] ITPU MMILIAHTALMU TUIPO(UIBHOTO U TH-
npogobuoro xpycranuka. Kauecro usmenenus L{TC ne nmeer
KJIMHUYECKU LIEHHOTO 3HA4YCHUS U HE OKAa3blBAaeT BIMSHMA Ha
OCTPOTY 3pPCHUS NALMCHTa U COOTBETCTBEHHO Ha MapaMeTp Ka-
yecTBa *M3HU. [loaToMy ocHoBHOM mpuunnoit KMO sBrsiercs
METOJ] XUPYPTrUUECKOro JICUCHHUs KaTapaKThl, a TAK)Ke COMaTU-
YeCKOe COCTOSIHUE MAllUEHTa M COIYTCTBYoLMe Oone3Hu. MH-
TpaoIepalroOHHbIe OCIOKHEHHS — TIOBPSIKICHHUE Paly’KHON 000-
JIOYKH U PECHUYHOI'O TeJla, Ype3MEpHbIH CHHTE3 NPOCTalIaHIMHA
Y IIPOM3BOJICTBO CBOOOIHBIX PaMKAIOB. AHAJIN3 PE3yJIbTaTOB HC-
CIIeJOBaHUS TI0Ka3aJl, YTO IIPU XUPYPIUU KaTapakThl B IIOCIIEOIe-
PALMOHHOM IIEPHOJIE TT0CIIe UMILIAHTALMN THAPOPUIBHOTO U I'H-
npododroro MOJT KuCTOMIHBIM MaKyJIIPHBIN OTEK HE Pa3BUBAJICS.
Crenenb m3meHennss KMO He sBisieTcs: KIIMHUYECKH 3HAYUMOM.
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USE OF FIBRE MATRIX FOR PRESERVATION OF THE ALVEOLAR CREST’S
GEOMETRIC PARAMETERS AFTER TOOTH EXTRACTION

Pantus A., Rozhko M., Kozovyi R., Paliychuk V., Kohut V.

Ivano-Frankivsk National Medical University, Department of Surgical Dentistry, Ukraine

The success of the dental implantation procedure depends on
a number of clinical conditions and operating factors, among
which an important place belongs to the qualitative and quan-
titative characteristics of the osseous crest in the place of the
extracted tooth [1,2]. The sufficient acceptability and the appro-
priate density of the osseous tissue contribute to the achieve-
ment of sufficient mechanical, and then the biological stabil-
ity of the intraosseous titanium support, the implementation
of the osteointegration phenomenon and the predicted func-
tioning of the orthopedic structure with the support relied on
the intraosseous element [1-4]. However, the loss of a unit
of the dentition provokes the development of interdependent
changes in the structure of the osseous tissue in the place of
extraction with the reduction of the width and height indices
of the residual crest [5-7].

Hansson and Halldin [5] explain the resorption of the alveo-
lar crest after tooth removal from the point of view of the fun-
damental principles of the osseous tissue physiology and the
Wolff’s law of mechanostat, according to which the mass and
structure of the osseous tissue adapt to the mechanical loads un-
der which it is placed. The authors conclude that the loss of the
tooth provokes a critical reduction in the tension and stretch of
the bone structure to almost complete levelling of the physio-
logical deformation necessary to maintain its proper anatomical
level. The absence of appropriate existing stimuli in the struc-
ture of the osseous tissue in the place of extraction in its turn
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causes a reduction of its buccal-lingual and apical-coronal geo-
metric parameters.

The systematic examination conducted by der Weijden [6] al-
lowed to establish that the reduction of the width of the alveolar
crest in the extraction place reaches 3.87 mm, the clinical mean
loss of the height of the vestibular plate is 1.67 mm, and the
mean radiographic loss of the crest height equals to 1.67 mm. At
the same time, the analysis of counted average values allowed us
to state that the clinical loss of the width indices of the residual
osseous crest exceeds the analogical height loss indices for the
same monitoring period. Similar results were also presented by
Tan and colleagues [8], which also confirmed the predominant
loss of horizontal indices of the alveolar crest (by 29-63%) com-
pared to the loss of vertical components (11-22%) during the
half-year monitoring period after extraction.

Consequently, reduction of the geometric parameters of the
residual crest after the removal of problem teeth limits the pos-
sibilities for predicted implantation manipulation, which in turn
in the future may negatively affect the level of success of the
achieved rehabilitation outcomes. Preservation of the initial
geometric parameters of the bone crest of the jaws after the pro-
cedure of tooth extraction contributes to the formation of condi-
tions for conducting subsequent delayed implantation in clinical
situations with limited possibilities for the implementation of
the protocol for the immediate establishment of intraosseous ti-
tanium supports.
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The principal issue of scientific and practical discussion con-
sists in the effectiveness of approaches to preservation of alveo-
lar sockets of the extracted teeth, that would maximally contrib-
ute to the retention of the corresponding indices of width and
height of bone in the area of interest, registered at the time of
extraction and compensated the resorption effect due to the lack
of action of the corresponding mechanical stimuli in the place of
the alveolar socket.

The objective of the research consisted in the evaluation of
the possibility and effectiveness of fibre matrix use in order to
maintain the original geometric parameters of the osseous crest
in the places of alveolar sockets of the extracted teeth.

Material and methods. In order to achieve the above objec-
tive, the formation of the studied group of patients was carried
out in accordance with the following inclusion criteria: 1) the
age of patients in the range of 18-45 years; 2) the presence of
a problem tooth with extensive carious lesions, endodontic pa-
thology, periodontal or traumatic lesions that are not subject to
therapeutic treatment, and characterized by the presence of ex-
traction indications; 3) written consent of the patient to conduct
a complex of diagnostic and surgical manipulations in order to
provide rehabilitation by means of a single implantation in the
place of the extracted tooth; 4) the presence of clinically pro-
nounced inflammatory changes in the area of problem teeth,
which justify expediency of introduction of the delayed protocol
of implantation; 5) the possibility of minimally invasive extrac-
tion procedure of the problem unit of the dentition; 6) registra-
tion of the state of the alveolar socket of the extracted tooth,
which belongs to the II or III classes of post-extraction defects
according to the classification proposed by Caplanis-Lozada-
Kan [9].

The following were used as exclusion criteria: 1) the age of
patients under 18 or over 45; 2) the presence of systemic gen-
eral-somatic pathologies that could potentially influence the re-
sult of extraction or implantation; 3) the fact of smoking of a
patient; 4) the presence of the fact of osteonecrosis or taking
bisphosphonates in the medical history; 5) pregnancy; 6) long-
term administration of nonsteroidal anti-inflammatory drugs or
other drugs that affect the process of osseous tissue remodel-
ling; 7) the belonging of the post-extraction defect to class I or
IV, in accordance with the proposed classification of Caplanis-
Lozada-Kan.

Therefore, a total sample group of patients in the number of
72 individuals was formed. The extraction of one problem tooth
with the possibility of implementing the delayed protocol of
implantation (4 months after the extraction) was indicated. For
randomized patient distribution into the study group and con-
trol group, the specialized Randomizer software (https://www.
randomizer.at/) was used. As a result, the study group was repre-
sented by 35 patients (24 males and 11 females), and the control
group involved 37 patients (18 males and 19 females).

Surgical intervention was carried out in the same way both
in the patients of the study group and in the patients of the con-
trol group, and aimed at the implementation of the following
stages: 1) infiltration anesthesia; 2) performing internal sulcular
incisions with their minimal extension to provide better tissues
mobilization; 3) extraction of teeth with forceps, elevators and
a piezotome in cases when the root is broken in order to maxi-
mally preserve the surrounding tissues; 4) curettage and revision
of the post-extraction alveolar socket; 5) when there was a sig-
nificant initial deficiency of the surrounding osseous tissue, the
mobilization of the flap was performed in order to improve the
visualization of the intervention area.
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Further the patients in the study group underwent filling of a
post-extraction alveolar socket by fibre matrix, developed by the
authors of the article, with further overlapping with a polymeric
membrane (KLS Martin), which was modified in each certain
case according to the peculiarities of defect configuration by
means of thermoactive pressing method (Patent for invention of
Ukraine Nel114143). The fibre matrix used herein represented a
complex of Resorb X polymer pins of polylactic acid, KLS Mar-
tin firm, produced by means of method of the phase separation
of polymer with subsequent gamma sterilization (the thickness
of the used fibre matrix was 30 mm on average and the diameter
of the fibres was 4-10 pum). Filling or overlapping of the post-
extraction alveolar sockets were not performed in patients of the
control group. Cone-beam computed tomography in all patients
under research was made 4 months after the initial surgical inter-
vention in order to register the baseline levels of osseous tissue in
the place of intervention using the appropriate reference points
for measuring geometric parameters. Suturing of the alveolar
sockets was carried out in patients of both groups; the sutures
were removed on the 10" day after surgery. Repeated computed
tomographic examinations of the patients were made 4 months
after the initial surgical intervention using the same reference
points for registering the necessary geometric indices. Analysis
of the parameters of the osseous tissue in the places of the alveo-
lar sockets of the removed teeth was conducted 4 months after
the extraction on the basis of the cone-beam computed tomog-
raphy (CBCT) results in the ImagelJ software (Wayne Rasband
(NIH)) using the specialized BonelJ plugin [10].

Statistical analysis of numerical data was performed in Mi-
crosoft Excel 2019 software (Microsoft Office 2019 (Microsoft).

Results and their discussion. Taking into account the vari-
ability of the initial levels of the height of the bone walls in
the alveolar sockets of the removed teeth in patients both of the
study group and the control group, systematization of their actu-
al reduction due to the CBCT scan data was performed 4 months
after the initial surgical intervention. Therefore, in the study
group, the average level of resorption of the medial bone wall
of the alveolar socket was equal to 0.6+0.4 mm (range of indi-
ces — 0.3-0.8 mm), of the distal bone wall — 0.4+0.3 mm (range
of indices — 0.2-0.6 mm), buccal wall — 1.4+0.7 mm (range of
indices — 0.9-2.0 mm), lingual bone wall — 1.2+0.7 mm (range
of indices — 0.8-1.9 mm). In the control group, the average level
of bone resorption from the medial side reached 1.4+0.5 mm
(range of indices — 0.8-1.7 mm), from the distal side — 0.9+0.6
mm (range of indices — 0.7-1.5 mm), from the vestibular side —
2.240.4 mm (range of indices — 1.5-2.6 mm), from the oral side
—2.14£0.6 mm (range of indices — 1.3-2.4 mm). During the pro-
cessing of the results in both groups, the statistical difference be-
tween the change in the vertical parameters of the residual crest
from the medial / distal sides and the buccal / lingual sides was
noted (p<0.05). A statistically significant difference was also ob-
served between the comparison group and the control group in
the indices of changes in the vertical parameters from the medial
(p<0.05), buccal (p<0.05) and lingual (p<0.05) sides of the al-
veolar socket. Filling of the alveolar sockets in the study group
was performed using a fibre matrix of polymer pins of polylactic
acid; in these cases the change in the horizontal parameters of
the alveolar socket (mean reduction index) 4 months after ex-
traction was 1.8+0.5 mm (range of values — 1.3-2, 4 mm), and
in the control group — 3.2+0.9 mm (range of values — 2.1-3.5
mm), while the difference between the groups was statistically
significant (p<0.05) (Table). The obtained results indicate that
the use of a fibre matrix contributes to a more pronounced effect



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

Table 1. Comparison of changes in geometric parameters of osseous tissue in the places of alveolar sockets
of the removed teeth in the study and control groups

Changes in the vertical parameters Changes
Parameters under . p
study Mesial side Distal side Buccal side Lingual/ in the horizontal
Palatine side Parameters
Study group 0.6+0.4 mm 0.4+0.3 mm 1.4+0.7 mm 1.2+0.7 mm 1.8+0.5 mm
Control group 1.4£0.5 mm 0.9£0.6 mm 2.240.4 mm 2.1+0.6 mm 3.24+0.9 mm

of preservation of the bone indices of the alveolar socket of the
removed tooth compared with those changes that were recorded
during the physiological healing of the alveolar socket where
any additional materials were nor applied.

Analysis of the parameters of the osseous tissue in the places
of the alveolar sockets of the removed teeth 4 months after ex-
traction on the basis of the results of the CBCT examination
using the specialized BoneJ plugin allowed to reveal the fol-
lowing indices: the anisotropy rate of the filled-out defect area
in the study group and the comparison group was 0.567-0.819
and 0.619-0.956 respectively (the statistical difference between
the two groups was not found to be detected — p<0.05). The as-
sociation between the anisotropy indices and the relative density
difference in the comparison group was represented by the cor-
relation coefficient value r=0.31, and in the study group r=0.39.
The obtained data implicitly indicate that the use of a fibre ma-
trix of polylactic acid pins does not affect the quality of newly
formed osseous tissue.

In the course of implantation procedure, the need for addi-
tional augmentation in the study group was noted in 5 patients
(14.28%), and in the control group — in 19 patients (51.35%).

The range of the reduction results of the osseous tissue lev-
el in the places of the alveolar sockets of the removed teeth is
similar to those described in the previously published studies.
Schropp and colleagues have noticed that the most progressive
loss of osseous tissue in the area of previously performed ex-
traction occurs within the first 12 weeks, during which the crest
width reduction reaches 28.4%, increasing to 50% during 1-year
of observation (at a range of absolute values from 2.7 to 12.2
mm) [7]. In this case the indices of such reduction are always
more pronounced in the horizontal plane than in the vertical one.
Although some authors also concluded that the height of the os-
seous crest in the place of the extracted tooth also almost never
reaches the vertical indices of the bone in the place of its contact
with the existing tooth [5,6].

A number of studies have described similar methods of pre-
serving the original geometric parameters of bone tissue, which
also allowed to achieve an acceptable clinical outcome. Thus,
a systematic review conducted by Vittorini G. and colleagues
(2013) found that sufficient preservation of the height and width
parameters of the residual crest in the place of the alveolar socket
of the extracted tooth can be achieved by using only the isolation
membranes [11]. Matiolla and colleagues [12] described a new
method for preserving bone crest by filling an alveolar socket
of the removed tooth with a resorbable polylactic membrane
that was blocked by a collagen matrix. Such additional overlap
contributes not only to the protected stabilization of the clot in
the alveolar socket, but also to the better healing of surrounding
tissues. The authors managed to achieve the conditions for the
further establishment of dental implants in all alveolar sockets
filled with polylactic membranes. Minor sampling of Lemke
M.J. and colleagues [13] revealed that the use of membranes
from polylactic acid helps to minimize the effect of resorption of
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osseous tissue in the area of the alveolar socket of the extracted
tooth and even its ingrowth to an average of 0.29+1.79 mm dur-
ing a 4-month observation period, whereas among the patients in
the control group (who did not undergo any methods of alveolar
socket preservation) the loss of bone density was on average
1.06+0.51 during the same period of observation. The positive
effect of the membrane of polylactic acid on the stability of the
level of the surrounding soft tissues was similarly proved by the
authors during the study (minimization of gum level changes to
0.10+1.39 mm) [13].

The consensus decision of the DGI Consensus Conference
points to the positive effect of the procedure for preservation
of the alveolar socket and the crest in general on maintaining
the vertical and horizontal parameters of the jaw osseous tissue:
thus, it is possible to prevent horizontal bone loss by 59% and
vertical bone loss by 109% [14]. If the techniques of the alveolar
socket preservation after the extraction were not implemented,
the need for additional augmentation of the area of implanta-
tion increased by 5 times. Although Wend D. et al. [14] also
noted that there are currently no specific recommendations for
certain techniques of carrying out the preservation procedure of
the alveolar socket, as well as accurate advice for the use of
different types of materials for this purpose, taking into account
the heterogeneity of the clinical data presented in the previously
published studies, cannot be formulated. Nevertheless, the study
conducted by Chan H.-L. and colleagues [15] confirmed the hy-
pothesis regarding the difference in the quality index of osse-
ous tissue when filling the alveolar socket with different types
of bone substitutes. The results of preliminary studies indicate
that the average amount of vital bone in a natural healing of the
alveolar socket is up to 38.5+13.4%, and connective tissue — up
to 58.3+10.6%. Obtained limited evidence suggest that the use
of demineralized allografts and autografts contributes to an in-
crease in the proportion of the vital bone fraction to 6.2-23.5%,
with a proportionate decrease in the percentage of connective
tissue fraction [15]. The above-described study did not succeed
to detect signs of the effect of fibre matrix on the quality of the
new osseous tissue formed in the place of the alveolar socket of
the removed tooth.

Conclusion. As a result of the study, it was found that the use
of a fibre matrix from polylactic acid pins and polymeric mem-
branes contributes to preserving the geometric parameters of the
osseous crest in the area of the alveolar sockets of the extracted
teeth during the 4-month observation period. The obtained re-
sults indicate a more pronounced effect of the alveolar socket
preservation using a fibre matrix compared to conventional
healing of the tooth extraction region, which was confirmed by
the results of the CBCT examination. Therefore, this approach
can be recommended for introduction into practice to optimize
the conditions for delayed implantation in the area of the teeth
removed due to endodontic, periodontal, traumatic lesions or
extensive caries pathology with the pronounced inflammatory
changes at the time of intervention.
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SUMMARY

USE OF FIBRE MATRIX FOR PRESERVATION OF THE ALVEOLAR CREST’S
GEOMETRIC PARAMETERS AFTER TOOTH EXTRACTION

Pantus A., Rozhko M., Kozovyi R., Paliychuk V., Kohut V.

Ivano-Frankivsk National Medical University, Department of Surgical Dentistry, Ukraine

The objective of the research consisted in the evaluation of
the possibility and effectiveness of fibre matrix use in order to
maintain the original geometric parameters of the osseous crest
in the places of alveolar sockets of the extracted teeth.

Patients in the study group underwent filling of a post-extrac-
tion alveolar socket by fibre matrix, developed by the authors of
the article, with further overlapping with a polymeric membrane
(KLS Martin), which was modified in each certain case ac-
cording to the peculiarities of defect configuration by means of
thermoactive pressing method (Patent for invention of Ukraine
Nel114143). Filling or overlapping of the post-extraction alveo-
lar sockets were not performed in patients of the control group.
Computed tomography in patients under research was made 4
months after the initial surgical intervention. Analysis of the
parameters of the osseous tissue in the places of the alveolar
sockets of the removed teeth was conducted 4 months after the
extraction on the basis of the cone-beam computed tomography
(CBCT) results in the ImagelJ software (Wayne Rasband (NIH))
using the specialized BonelJ plugin.

In the study group, the average level of resorption of the me-
dial bone wall of the post-extraction socket was 0.6+0.4 mm
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(range of indices — 0.3-0.8 mm), distal bone wall — 0.4+0.3 mm
(range of indices — 0.2-0.6 mm), vestibular bone wall — 1.4+0.7
mm (range of indices — 0.9-2.0 mm), lingual bone wall — 1.2+0.7
mm (range of indices — 0.8-1.9 mm). In the control group, the
average level of bone resorption reached 1.4+0.5 mm (range of
indices — 0.8-1.7 mm) from the medial side, 0.9+0.6 mm (range
of indices — 0.7-1.5 mm) from the distal side, 2.2+0.4 mm (range
of indices — 1.5-2.6 mm) from the vestibular side, 2.1+0.6 mm
(range of indices — 1.3-2.4 mm) from the oral side.

Obtained results indicate a more pronounced effect of an alve-
olar socket preservation when using fibre matrix compared with
the ordinary healing of the tooth extraction region, which was
confirmed by the results of the CBCT examination. Therefore,
this approach can be recommended for introduction into practice
to optimize the conditions for delayed implantation in the area
of the teeth removed due to endodontic, periodontal, traumatic
lesions or extensive caries pathology with the pronounced in-
flammatory changes at the time of intervention.

Keywords: fibre matrix, extracted teeth, geometric param-
eters of the osseous crest.
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PE3IOME

COXPAHEHUE TEOMETPHUYECKHUX IAPAMETPOB
KOCTHOI'O I'PEBHSI YEJIOCTEN NMOCJE VYIAJIE-
HUA 3YBOB C UCITIOJIb30OBAHUEM BOJIOKHHUCTO-
'O MATPUKCA

IManTyc A.B., Po:xxko H.M., Kozosoii P.B., Ilanuituyx B.U.,
Koryt B.JI.

Hsano-Dpankosckuil HAYUOHATbHBIN MEOUYUHCKUL YHUBEPCU-
mem, KagheOpa Xupypeuueckoi cmomamonozuy, Ykpaura

Ienpro mccnenoBanns SBUIIACH OIEHKA BOSMOXKHOCTH H 3()-
(heKTUBHOCTH HCTIOIb30BAHHS BOJIOKHUCTOTO MaTPUKCA C IENBI0
COXPaHEHHs BEIXOJHBIX T€OMETPHIECKUX MapaMeTPOB KOCTHOTO
rpeOHs B 00IACTH JIyHOK YaJICHHBIX 3y0OB.

TlanmenTaM rpymmel HcCIeOBaHUS MPOBOAMIN NCTIOTHEHNE
MOCTAKCTPAKIIHOHHON JIYHKH Pa3pab0TaHHBIM aBTOPOM CTaTbH
BOJIOKHHUCTBIM MaTPUKCOM C TTOCIEAYIONINM MEPEKPHITHEM TI0-
nmumepHoit MemOpanoit (KLS Martin), koTopyro Moauduimpo-
BaJIM MHIWBUIYAIbHO, B COOTBETCTBHU C OCOOCHHOCTSIMH KOH-
¢urypanuu nedexra, METOIOM TEPMOAKTHBHOTO MPECCOBAHMS
(ITatenTr Ha m300pereHne Ykpaumubsl Nell4143). Ilammentam
TPYHITBI KOHTPOJS WCHONHEHHUS WIH MEePEeKPHITUS JTyHOK yna-
JICHHBIX 3y0OB HE MPOBOJHUIOCE.

KommsrotepHo-ToMorpadudeckoe  HCCIeOBaHHE MAIlMEHTOB
HCCIIEyeMOi TPyl MPOBOJMIIOCH CITyCTS 4 Mecsiia Iocie
TIEPBUYHOTO OTEPATUBHOTO BMEIIATEIbCTBA. AHANIU3 T1apame-
TPOB KOCTHOH TKaHH B OOJACTH JIYHOK yIAJICHHBIX 3yOOB CITYCTS
4 Mecsma mocine SKCTPAKIUK MPOBOJWIICS Ha OCHOBE ITOJYYEH-
HBIX PE3YNIBTaTOB KOHYCHO-ITY4eBOW KOMITHIOTEPHOI TOMOTrpaduu
(KIIKT) B mporpammuom obecriedennn Imagel] (Wayne Rasband
(NIH) ¢ rcronp30BaHHEM CTICIMATIM3HPOBAHHOTO TTarnaa Bonel.

B rpynme wccnenoBanus cpeqHuii ypoBeHb pe30pOIMN MeITH-
QIIBHON KOCTHOH CTeHKH JyHKH coctaBmi 0,6+0,4 MM (muarma3oH
nokazareneit - 0,3-0,8 mm), aucranbhol - 0,4+0,3 MM (uana3oH
nokazareneii - 0,2 -0,6 Mm), meuHoi - 1,4+0,7 MM (J1rana3oH rmoka-
3aresert - 0,9-2,0 Mm), s361K0BOH - 1,2+0,7 MM (iMana3oH mokasa-
teneit - 0,8-19 mm). B rpymime KoHTposst cpetHuii ypoBeHB pe30po-
LMK KOCTHOW CTEHKM JIyHKH JIOCTUTaJl C MEIUAJIbHONW CTOPOHBI
1,4+0,5 MM (nmana3on nokaszarenei - 0,8-1,7 MMm), ¢ quCTaIbHOM
- 0,94+0,6 MM (mmanazoH nokasaredneii - 0, 7-1,5 Mm), ¢ BecTHOYIISIp-
HOH - 2,2+0,4 MM (Irarma3oH mokasarenei - 1,5-2,6 Mm), ¢ opaiib-
HOH - 2,1+0,6 MM (mrara3oH mokaszarenei - 1,3-2,4 mm).

Tlomydennsle pe3ynbTaThl CBUACTENLCTBYIOT O OOJee BBIpayKeH-
HOM 3()eKTe Impe3epBaIi TyHKH ¢ IPIMEHEHHEM BOJIOKHICTOTO
MaTprKca B CPaBHEHHH C OOBIYHBIM 3a)KHBIICHHEM OOIAcTH yma-
neHus 3y0a, uto moareepkaeHo pesynsratamu KIIKT uccienosa-
Hust. Takum 00pa3oM, JaHHBIH TOIXO MOKET OBITh PEKOMEH/IOBAH
JUIS. BHEZIPEHHS B TIPAKTHKY C IIENTBI0 ONTHUMI3AINN YCIOBUH IS
OTCPOYCHHON MMIUTAHTAINU 3y0OB, YHAJCHHBIX IO HMPHUYHHE SH-

JIOZIOHTHYECKUX, MapOJOHTAIBHBIX, TPABMATUYCCKUX TTOPAKEHUH
WK OOLIMPHOM KapuO3HOW MATOJIOTMU C BBIPAKEHHBIMH HAa MO-
MEHT BMEIIATEIbCTBA BOCTIAIMTEIIbHBIMU M3MEHEHHUSMHU.
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SIMUIEMHUOJIOTNYECKASA XAPAKTEPUCTUKA U ITATOTEHETUYECKHE
OCOBEHHOCTHU KAPHUECA 3YBOB B IIOJPOCTKOBOM BO3PACTE

Mumnauamsuau T.2., Opaenuaze T./1., Kunuanu H.B., Cynanze T./1.

Tounucckuii cocyoapcmeennuiii Meouyurckuil ynusepcumen, 1 pysus

CoBpeMeHHBIE JIOCTIKCHHSI B U3yUCHHHU TPUPOJIBI CTOMATOJIO-
TMYECKHUX 3a00JICBaHUIl MO3BOJIIOT MCTIOIB30BaTh SP(HEKTHBHBIC
METONBI MX TPOPUIAKTUKKA ¥ JiedeHHs. YeM DIyOke H3ydaeTcst
MEXaHN3M BO3HUKHOBEHHUS KAKOTO-JIOO 3a00JICBaHMs, TEM IIUPE
OTKPBIBAIOTCS BOBMOYKHOCTH IS €10 TpeaynpexaeHus [2].

Kapuec 3y00B siBisieTcs: Hanboee pacrpoCcTpaHeHHBIM 3a0orie-
BaHueM. [lopaxxeHHOCTh HacelleHHsT KapuecoM KoseOleTcs B rpe-
nenax 80-95%. IIprurHbl €ro BOSHUKHOBEHUSI U PA3BUTHS 110 Cei
JICHb HEIOCTATOYHO U3YUCHBI, 0COOCHHO, Y TIOAPOCTKOB TIpe- H ITy-
OepTaTHHOTO BO3pacTa, TAK KaK BOSHHMKHOBCHHE KApHECCOTCHHON
CUTYaIUH, CBI3aHHOMW C HAPYILIEHUEM IMHAMHYECKOTO PABHOBECHS
MEX]Ty TPOLECCAaMU PEMHUHEPATU3AIMN TBEPAbIX TKaHEH 3y0oB,
HEpEIKo 00YCIIOBJICHO THITOKAIBIIEMUCH OpraHu3Ma, KOTopasi, o
BCEH BEPOSITHOCTH, CBA3aHA C AKTUBHBIM POCTOM IOJIPOCTKOB B I1e-
PHOII TTOJI0BOTO co3peBanus [2,7].

B passuTtHu Kapueca MOCTOSHHBIX 3yOOB y JeTel OOJbIIoe
3HAUCHHUE UMEET OO TATOreHETHYECKUI (PaKTOp — peaKTHB-
HOCTh OPTaHU3Ma, HHINBUIyabHAs, TCHETUUCCKU O0YCIIOBICH-
Hasi KapUeCPE3UCTCHTHOCTh TKaHEH 3y0a, HaJMUhe XPOHUYEC-
CKOTO0 3a00JICBaHuUs y IETeH, copepkanue GTopa B MHIIE U BOJE,
peXHUM MUTAHHS, TUTHEHUYECKOE COCTOSIHUE TOJIOCTH PTa, J0-
CTYHNHOCTb cToMarosornueckoit momouu [1]. bonesnu u casuru
B (DYHKIIMOHAJIBHOM COCTOSIHUM OPTaHOB M CHCTEM YEJIOBEKa,
CHU)KCHHE PEaKTUBHOCTH OpraHM3Ma OINOCPEIYyIOTCS 4Yepes
OCHOBHBIC MATOTCHETUYCCKUE MECTHbBIC (haKTOPhI (PE3UCTEHT-
HOCTh TBEPIbIX TKaHEH, COCTAB M CBOMCTBA POTOBOW JKUJKO-
ctu). OO1iee cOCTOSHUE OpraHU3Ma, COPOBOXKAAOLIEECS Hapy-
[IEHHEeM OOMEHa BEHISCTB B MEPHOJ Pa3BUTHUS, (HOPMUPOBAHUS
U CO3peBaHMs 3yOOB BIHSET HA COCTaB U CTPYKTYPY 3YOHBIX
TKaHEW M, COOTBETCTBEHHO, BBI3BIBAET OCJIA0JIEHUE PE3UCTECHT-
HOCTH K Kapuecy. MHUHEpaJbHYH) OCHOBY 3y0OB COCTABIISIOT
U30MOPGHBIC KPUCTAIUIBI allATUTOB - THAPOKCHAIATHT, KapOo-
Haranatut, propanatut. OCHOBHBIMH KOMITOHEHTAMH SIBJISIFOTCS
TCHIPOKCHANATHT H BOChMUKAIBIUEBBII (ocdar, rccnenoBanus
CBUJIETEILCTBYIOT, YTO SMaJIb COJEPIKUT, TI0 MEHbIIIEH Mepe, 41
AJIEMEHT, KOJIMYE€CTBO KOTOPHIX 3aBUCUT OT XapakTepa MUTaHUs,
OKpY>XKarollel cpebl U MPOIYKTOB MUTaHUA [5].

Bo3HHKHOBEHHE KapHO3HOTO MpoLecca CBI3BIBAIOT ¢ 00pa3o-
BaHMEM 3yOHOI OJISIIIKY - TOHKOH MIEHKHU, coepikaiieii B cede
OaKkTepuu, MUIEBbIC OCTATKH, BKJIOYas caxap. Cpema OsIIKu
MEHSIETCS] ¥ CTAHOBHUTCS BCE O0JIee TMOAXOISIICH sl pOCTa aHa-
3poOHBIX OakTepuid. [Ipu 3TOM OTMeUaeTcs pe3Koe CHIKCHUE
pH cpens! [10].

J151s TOTO, 4TOOBI 3TH MUKPOOPTAHU3MBI MMOTHOCTBIO MTPOSIBH-
JIX CBOM arpecCHBHBIC CBOICTBA, CYMIECTBYET OOJBIIOE KOJIH-
YECTBO CHCTEMHBIX U MECTHOJCHCTBYIOIINX (PAKTOPOB PHCKA,
CO3JAIOIIUX YCIOBHSI T HGOPMUPOBAHUS KapUO3HOTO aedeKrTa
3y6a (pa3BuTHe Kapueca) [12].

[MopakeHne MOCTOSHHBIX 3y0OB KAPUECOM YaCTO HAUMHACTCS
C MOMEHTa WX Tpope3biBaHus. [10 JaHHBIM HEKOTOPBIX HCCIIe-
JIOBaHUH, pacpOCTPAHEHHOCTh Kapueca y MOApPOCTKOB 12 jer
nocturaet 78%, a MHTEHCUBHOCTh KOJIeOeTcst B mpezenax 2,9-
4,4 19,7].

Habmromaercss TEHACHIMS MOCTENEHHOTO CHIDKCHHUS IO-
Kazarejaeil paclpoCTPaHCHHOCTH M MHTECHCHUBHOCTH Kapue-
ca 3y0OB y JeTeil U MOAPOCTKOB B CTpaHaX, peaau3yroIInX
roCyJIapCTBeHHbIE MPOQUIaKTHUECKHe mporpammbl (Jlanus,
IBenus, ®unnsauaud, CHIA) [3]. Orcyrerue B ['py3uu pe-
THOHAIBHBIX MPOTPaMM HE MO3BOJIIET THOKO MJIAHUPOBATh
MEJMIIMHCKYIO MOMOIIb MO CTOMATOJOTHYECCKOW 3abosieBac-
MOCTH.

Hcxonst U3 BBILIEU3JIOKEHHOTO, 1IEIbI0 HACTOSIIETO0 HCCIIe-
JIOBaHHS SBUJIOCH OMPEICIUTh PACIPOCTPAHCHHOCTh U MHTCH-
CHUBHOCTb Kapueca 3y00B Cpei MOJPOCTKOB, BBISBUTH OCOOCH-
HOCTH TOpaXCHHS U pa3paboTarh yHU(DHUIIMPOBAHHBIA METOI
OTPE/ICICHUST CTEMICHH PHUCKA, MPOTHO3UPOBAHUS U PAa3BHUTHUS
JTAHHOTO 3a00JIeBaHMs.

Marepuan u metoasl. OGcnenoBanbl MKOIBHUKH (n=381) I.
PycraBu B Bo3pacte ot 11 1o 16 ner (tabnuuna 1).

O6ciieoBaHle MPOBOIUIOCH MO CTAHAAPTHOW METOIMKE:
cOop aHaMHe3a, OCMOTp, 30HIAMPOBAHUE, MEPKYCCHUS; BBISB-
JICHUE pPa3BHUBAIOILErOCs KapHO3HOIO Ipolecca Ha CTaguu
MsATHA, OYaroBas JICMHHEpaTU3allis dMald MPOU3BOIUIHCH
METOJIOM MPKU3HEHHOM OKPAaCKH PaCTBOPOM METHUIICHOBOTO
CHHETO.

C uenblo cTaHAapTH3aIlMKU OLIGHKH CTOMATOJIOTHYECKOH 3a-
00JIEBAEMOCTH COCTOSIHUSI TBEPbIX TKaHEil 3y0OB ONMpeaessuiin
pacrpocTpaHeHHOCTh (%) U HHTEHCHBHOCTh Kapueca 3y0oB 1Mo
unnexcy KIIV.

Ha ocnoBanuu nnauBuayanbubeix unaekcoB KITY paccuntsi-
Basicst uHjeke SIC (3HauMMBbI MHAEKC Kapueca), KOTOpblii BBe-
JICH JUTs TIPUBJICYCHUS] BHUMAHUS K JIUIAM C BBICOKUM YPOBHEM
MopakeHUs1 3y0OB KapueCOM U OTPa)kaeT CPEAHIOI0 MHTEHCHB-
HOCTb Kapueca 3y00oB Cpel TpeTH o0IIero KoiudecTBa oocie-
JIOBAHHBIX, Y KOTOPBIX 3apETHCTPUPOBAHBI HAUOOJBIINE 3HAYC-
Hust KITV [3.4].

l'urueHnYecKoe COCTOSHUE MOJIOCTH PTa BBIYUCIISUIN C MO~
MOIIBIO yTIpoIneHHOTo nHaekca Greene — Vermillion — OHI —
S, KOTOpBIii NpeACcTaBsieT cOOOM IBOWHONW HHIEKC U COCTOUT
U3 JIByX KOMIIOHEHTOB: MHJEKC 3yOHOrO HajeTa - DI-S u uH-
nekc 3yonoro kamus - CI-S. I'mruennueckuii uuaexc OHI-S
paccunteiBaiucs 1o gpopmyine: OHI-S=(DI-S)+(CI-S).

Oco0oe BHHUMaHHE YACNSJIOCH BBISBICHUIO 3y0OOYETIOCT-
HBIX aHOMAJIHH (CKYYEeHHOCTh, MATOJOTHS MPHUKyca) Kak
(hakTopamM, MPOBOIUPYIOIINM Kapuec 3y00B. 3y00UenocTHOE
COCTOSIHUE OICHUBAJIH MO 3-0aJUIbHON cHCcTEeMe: OTCYTCTBUE

Tabnuya 1. Pacnpedenenue wkonbHukos no ospacmy u nony %

o Bospacr 1 12 13 14 15 16 %
M. 50 48 36 26 17 16 50,66%
K. 49 42 32 28 24 13 49,34%
Beero 99 90 68 54 41 29 100%
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anoManuu — 0, Haau4ure aHoManui — 1 ¥ He0OXOAUMOCTE Jie-
yeHus — 2. Bce nanHbIe 3aHOCHIIMCH B COCTABJICHHBIE «Kap-
TBI CTOMAaTOJIOTHYECKOT0 00CIIeI0BaHUSY.

Jlanubie 00paboTaHbl CTATUCTUYECKH C UCIIOJb30BAHHEM
nporpammel SPSS-23.

PesynbTaTel M BX 00cyxkaenne. B pesynsrare uccienona-
HUsI yCTAHOBIICHO, YTO PAcIpOCTPAHEHHOCTh Kapueca 3y0oB
y Bcex 00cCiel0BaHHBIX MOAPOCTKOB I. PycTaBu Obliia BeICO-
Kast 1 coOCTaBmia, B cpennem, 72,1-83,8% (p>0,005), puc. 1.

.

" 12 13 14 15 16

BO3paCT

Puc. 1. Pacnpocmpanennocms kapueca 3606 cpeou wKotb-
nukoe 2. Pycmasu

AHasM3 pe3ysbTaToB UCCIICA0BAHMS BBISBII, YTO CaMbIE BbI-
COKHME IPOLEHTHI PaclpOCTPAHEHHOCTH KapHeca OTMEYaroTCs
y 11-JIETHUX MOAPOCTKOB, YTO OOBSICHIETCS HAJMYUEM B ITOM
BO3pacTe y JieTell BPEMEHHBIX KapHO3HBIX 3y0OB. Y moapocT-
koB 12-13 et oOHapyxeHO MUHHMaIIbHOE (~72%) KOJIMYECTBO
KapHO3HbIX 3y0OB, T.K. IMEHHO B 9TOM BO3pacTe 3aKaHYNBACTCS
(opMHpOBaHHE TOCTOSIHHOTO NPHUKYCa, OTHAKO C BO3PACTOM pe-
3yJIBTaThl YXY/IIIAIOTCSL.

WurencuBHOCTH Kapueca 3yoos 1o unaekcy KITY cpenu Bcex
00cIIe/IOBaHHbBIX HAXOMJIACh B TIPEeiax CPEHUX IOKa3aTelei
(KI1Y=2,32). ITokazarenu 3a00JIeBa€MOCTH KAPUECOM y JIEBO-
yek 12-14 ner okazanucs 6osee Beicokumu (KITY=2,8), uem y
MaJBduKOB TOro sxe Bospacta (KIIY=1,7). [loxyuyennsle nan-
HbIE, 110 BCEH BEPOSTHOCTH, CIIEIyeT OObSICHUT TOPMOHAIBHBIM

COCTOSIHMEM JIeBOUCK IIyOepTaTHOro Bo3pacta; B 15-16-neTHem
BO3pAacTe M0Ka3aTesi MeHSIOTCs (Tadnuma 2).

ComracHO JJaHHBIM JIMTEPATyphl [6], cOLMaIbHO-IKOHOMUYE-
ckue (aKTopbl OKa3bIBAIOT KOCBEHHOE BO3ZCHCTBHE Ha Pa3BH-
THE Kapueca 3y0oB y AeTed M MOAPOCTKOB, TaK KaK yCIOBHS,
(dopMmupyroLHecs Mo BO3ACHCTBIEM ITUX (PAKTOPOB, BIMSIOT
Ha NHUTaHUE, YXOJ 3a MOJIOCTHIO pTa, odecredeHne GTopHIaMHu.
Pa3ButHe kapueca 3y60B y MOIPOCTKOB 3aBUCUT OT JUTUTENILHO-
CTH, 4aCTOThI ﬂeﬁCTBMﬂ U KOJIMYECTBA KapruE€COIrCHHBIX (baKTO—
POB, HATNYMS KAPHECTIPOTEKTOPHBIX (PAKTOPOB M YPOBHsI Kaprec-
PE3MHCTEHTHOCTH.

AHanu3 pasinuuil MeXAy 3HAUCHUSAMH CPEIHCH MHTEHCHB-
HOCTH Kapueca 1 uaaekcoM SIC (3HaYMMBII HHAEKC KapHueca) B
OTHOCHUTECJIBHBIX BEJIMYHNHAX ITO3BOJINJI BBIIBUTH MUHUMAJIbHBIC
pas3inyus B rpymnme noapocTkoB 12-13 set, a MakcuMasbHble —
B 15-16-netHem Bo3pacre, B yactHOCTH AaHHble SIC npesblianm
CPEIHIOI0 MHTEHCUBHOCTB Kapreca 3y0oB o4ty 2,5 pasa. Beisipiie-
HO, TAKOKe, YTO yallle ObUTH IIOPaKEHbI IIEPBBIE MOJISIPI, 0COOCHHO,
UX KEBATCJIbHBIC ITOBEPXHOCTH. OTMCqCHa TEHACHLIMA ITOABJICHUSA
Ha4YaJbHOIO Kapueca Ha pe3lax BepXHeH YemocTy.

OHUM M3 CaMbIX 4acThIX OOBEKTOB MCCIICAOBAHUMN MPH Ka-
puece 3y0oB siBisieTcs 3yOHO# Hajer wiu 3yOHas Onsimika. B
IOCJIEAHUE TO/bl B CTOMATOJIOIMYECKOM iureparype [4] ax-
THUBHO JIOMMHHPYET KOHIICIIHsI 00pa30BaHUs «OHOIICHKH»,
COCTOSIIICH M3 MHOXECTBA Pa3JIMYHBIX OaKTepHid, JKHBYIINX
Ha IOBEPXHOCTH AMAIM U CIM3UCTOM OOOJIOUKH, TECHO CBS-
3aHHBIX JIPYr ¢ Apyrom. 3yOHOW HajeT He SIBISIETCS MPOCTHIM
CKOIUICHHEM OCTATKOB IMHWIINW W Pas3IMYHbIX MHUKPOOPraHW3MOB
- CJIO)KHASI ¥ IMHAMUYECKasi CpeJia, B KOTOPOil peain3yoTcs 3Ha-
YHUMBIC ITPOLUECCHI, UMEIOIINE MPSAMOEC OTHOLICHUE K COCTOSHUIO
MOUISKALIMX TKaHEeW - SMalb 3y0OB MM CIM3UCTast 000JI0UKa
nosoctu pra. [To pesynsraram MpoBeACHHBIX HAMHU HCCIIEI0Ba-
HUM, YPOBEHb I'MI'MEHBI IOJIOCTH PTA OLIEHEH KaK HEeylIOBIETBO-
purensHbiil. [Tokazarens nnnekca OHI-S Toneko B 13,5% ciy-
yaeB coctasui 0, B 32,3% oH kosebaincs B npenenax 1,0-1,5; B
38,4% - ot 1,5 1o 2,0, a B 15,8% ciyuae 6611 Bbiue 2,0. (puc.
2). YXyaueHue noka3aresneil TurueHsl oJIOCTH pTa ¢ yBeslInde-
HHMEM BO3pacTa MalUeHTOB He Habmonanock. JlanHbie nHaekca
TUTUEHBI IIOJIOCTU PTa y JCBOYCK 6])[.]'[1/1 3HAYUTCJIBHO HUXKEC, YEM
y napHeii, ocobeHHo B Bo3pacte 15-16 jer.

Tabnuya 2. Cpednue nokazamenu uHmMeHCUSHOCMU Kapueca y noopocmxog 11-16 nem

Bospacr, jer Ion K-Bo nmoapocrkos HNuTencnBHOCTL Kapuecca no nunaexcy KIIY

1 MYX. 50 2,24+1,68

(n=99) JKEH. 49 2,06%1,70
12 MYXK. 48 1,63+1,82

(n=90) JKEH. 42 2,36+2,01
13 My3K. 36 1,6741,80

(n=68) JKEH. 32 2,69+1,90
14 MYX. 26 1,85+1,66

(n=5) JKEH. 28 3,36+2,52
1 My, 17 2,47+2,32

(n=41) JKeH. 24 2,25+1,89
16 MyK. 16 2,88+2,12
= JKEH. +

(n=29) 13 2,31+1,88

p<0,005
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Puc. 2. Iloxazamenu undexca OHI-S

Ha ocnoBanum nanusix 381 moapocTka yCTaHOBJIEGHA I1O-
JIOXKHTENbHASL CBS3b MEXK/Y CTEHEHBIO UyBCTBA CaMOJIIOOHS
U COOJIO/ICHHEM JIMUYHOW TMTUEHBI OJOCTH PTa. T.K. B IIePH-
ox ot 11 mo 14 ner sto uyBcTBO cHuXkaercs [6], mocreneH-
HO BOCCTaHaBIMBasch B Oosee crapuem Bo3pacte. Cpean
MECTHBIX (aKTOPOB pHUCKa, MPOBOLUPYIOMINX JIEMHHEPAIIH-
3alMI0 TBEPABIX TKaHeW 3yOoB, Haubojee 3HAYMTEIbHBIMH
SIBJSIIOTCS 3yOOUENIOCTHBIE aHOMAalUH, T.K. JIOKa3aHO, 4YTO
3y0O0YeINIOCTHBIE aHOMAINK U AedopMalny, pe3Ko yXyuamas
TMTMEHNYEeCKOe COCTOSHUE MOJIOCTH PTa, QYHKINH JKEBAHHUS,
BO3MOXXHOCTHU CaMOOYHUIICHUS, IIPUBOIAAT K YBCJIMYCHUIO 110~
pakxaemocTtu 3y00B kaprecoM. COrnacHo JaHHBIM ITPOBE/ICH-
HBIX HAMH HCCJICIOBAHUN, HAINYME aHOMAINN 3aUKCHpPOBa-
HO B 56% citydaeB, U3 HUX 32% MOAPOCTKOB HYXAAJIUCH B
JICYCHUH OPTOJIOHTA.

Pesynbrarsl McclieIOBaHUS TOKA3aId HEPAaBHO3HAYHOE BIIHSI-
HHE OOLIMX M MECTHBIX (JaKTOPOB PUCKA HA Pa3BUTHE JIEMHHE-
paM3yOIIMX [IPOLECCOB TBEPABIX TKaHeil 3y0oB. Cpeaun o0mmx
(akTOpoB pUCKa BEAyIee MECTO 3aHMMAeT TOPMOHAIIBLHOE CO-
CTOSIHUE B FOBEHWJILHOM Bo3pacte (27,2%).

Takum 06pa3om, OLIEHKa POJIM M 3HAUUMOCTH OOIIUX U MECT-
HBIX ()aKTOPOB PUCKA Pa3BUTHsI Kapueca C y4eToM BO3pacrta
HAlHEHTOB I03BOJIUT OPraHW30BaTh PAHHIOK MPO(UIAKTUKY
¥ BbIOpaTh HanboJsee MpueMiIeMbli Crocod JICUeHHs ¢ YIeTOM
KOHKPETHOM CUTyaIuu.
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SUMMARY

EPIDEMIOLOGICAL CHARACTERIZATION AND
PATHOGENETIC PECULIARITIES OF DENTAL CAR-
IES IN ADOLESCENTS

Shishniashvili T., Ordenidze T., Kipiani N., Suladze T.
Thilisi State Medical University, Georgia

The goal of this study was to determine the spread and inten-
sity of dental caries in the adolescents and study the character-
istics of damage to create the unified method of prognosis and
development risk level of the aforementioned pathology.

Impact of risk factors on the mineralization of hard tissue of
tooth was studied in the 381 adolescents aged 11-16. The study
found that dental caries spread among the research group was
high, with the 77.9% (p>0,005), and the intensity was between
average (DMFT=2,3). An analysis of the differences between
values of the average caries intensity and the SIC index (Signifi-
cant Caries index) in relative terms showed that minimal differ-
ences were observed in adolescents 12—13 years old (1.4 times),
and maximum differences in 15-16 years old (2.5 times).

Among local risk factors that induce demineralizing processes
of hard tooth tissues in all age groups, poor oral hygiene (86.5%)
and dental anomalies (56%) are the most significant, whereas
among general risk factors, the hormonal state of juvenile age
(27.2%) is of primary importance.

Thus, the assessment of the role and significance of com-
mon and local risk factors of the development of dental caries,
considering age, will allow organizing their early prevention
mechanisms and selection of the most appropriate and optimal
treatment method.

Keywords: dental caries, risk factors, tooth hard tissue miner-
alization, influence of age.

PE3IOME

SIMUIAEMUOJJOI'NYECKAS XAPAKTEPUCTHUKA U
INATOI'EHETUYECKHE OCOBEHHOCTU KAPUECA
3¥YBOB B I[IOJPOCTKOBOM BO3PACTE

umauamsuim T.9., Opaennaze T./1., Kunuanu H.B.,
Cyaanze T./L.

Tounucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL YHUGePCUMen,
I py3us

Llenbro mccienoBaHUs SBUIIOCH ONPEACNICHHE PacHpocTpa-
HEHHOCTH, MHTCHCUBHOCTH Kapueca 3y0OB CpPei MOAPOCTKOB
U 0COOCHHOCTEH MOpaXkeHus! AJsl pa3paboTKy YHH(UIMPOBaH-
HOTO METOJla OINPEJCICHUSI CTCHEHH PUCKA PAa3BUTHS JAaHHOTO
3a00JI€BaHUS U €r0 IIPOrHO3UPOBAHUSL.

V 381 mkonpHuKa B Bo3pacTe 11-16 et nsydanoch BIUsHUE
(axTopoB prcKa Ha TBEp/IbIe TKAHU 3y0OB.
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BeIsiBiIeHO, 4TO pacnpocTpaHeHHOCTh Kapueca 3y0oB cpeu 00-
CIIC/IOBaHHBIX MOIPOCTKOB ObLIa 3HAYUMO BBICOKOM U COCTABHIIA, B
cpenneM, 77,9% (p>0,005), a IHTEHCUBHOCTD - B IIpe/ieiax Cpell-
Hux nokasareneil (KITY=2,3). Ananu3 pasnuumii Mexay rnokasa-
TEJISIMU CpelHEel MHTEHCUBHOCTH Kapueca 1 unzaekcoM SIC (3Ha-
YUMBIH HWHICKC Kapneca) B OTHOCHUTCJIBHBIX BCJIIMUMHAX ITOKa3all,
YTO MUHUMAJIbHBIC PA3IMYUs HAOIIONAIUCh Y MOIPOCTKOB 12-13
sier (1,4 paza), a Makcumasblbie — B 15-16 nier (2,5 paza). Cpemn
MECTHBIX (DaKTOPOB PHUCKA, MHAYLMPYIOLIMX JEMHUHEPAIM3YIOLIIES
TPOLIECCHI TBEPIBIX TKAHEH 3yOOB BO BCEX BO3PACTHBIX IPYIIIAX, Hav-
Gosiee 3HAYNMBIMH SIBIISIOTCS HEY/IOBJICTBOPHUTEIIBHAS THTHIEHA [OJI0-
ctu pra (86,5%) u 3ybouentocTHbie anoMamu (56%). Cpeau o0Immx
(haKTOpOB pHICKa BELyIIee MECTO 3aHUMAET TOPMOHAIBHOE COCTOSTHUES
B IOBEHWJILHOM Bo3pacte (27,2%).

Takum 00pa3oM, OleHKa POJIM ¥ 3HAYUMOCTHU OOIINX U MECT-
HBIX ()aKTOPOB PHUCKA Pa3BUTHs Kapueca C Y4eTOM BO3pacTa
HalMEeHTOB IT03BOJIMT OPraHW30BaTh PAHHIOKW IMPO(UIAKTUKY
U BbIOpaTh Hanbojee MprueMIIeMblil CII0CO0 JICUCHHS C YIETOM
KOHKPETHOH CUTyaluu.
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COMPARATIVE ANALYSIS OF PREVALENCE OF THE MOST COMMON ALERGY DISEASES
IN CHILDREN OF THE KYIV REGION (UKRAINE)

Duda L., 'Okhotnikova O., 'Sharikadze O., 2Zubchenko S.

IShupyk National Medical Academy of Postgraduate Education, Kyiv; Danylo Halytsky Lviv National Medical University, Ukraine

Allergic diseases (AD) have long been one of the most excit-
ing problems of the present in the world. Particular attention is
paid to the growth of this pathology among children. The un-
deniable evidence of an ever-increasing increase in the preva-
lence of allergy is due to the international program ISAAC (In-
ternational Study of Asthma and Allergies in Childhood). The
twenty years of extensive research in many countries around the
world have shown that this issue concerns both economically
developed countries (Great Britain, New Zealand, Australia,
Japan and others) and developing countries (India, some Af-
rican and South American countries) [7, 9-11]. The growth of
more severe manifestations of allergic pathology in the low- and
middle-income countries has been revealed, which has become
the cause for further study and development of problem-solving
programs, in particular, the question of the availability of effec-
tive treatment and prevention [13,15].

© GMN

During the comparative analysis of the prevalence of asthma,
rhinitis, and eczema ISAAC Phase One with data obtained five
to ten years later (ISAAC Phase Three), it was found that the
symptoms of a wheezing (past 12 months) have changed from
13.2% to 13.7% for the 13-14-year age group (average increase
by 0.06% per year) and from 11.1% to 11.6% for the 6-7-year
age group (mean increase by 0.13% per year), and the incidence
of asthma have increased from 11.2% to 13.8% for the 13-14
year age group an annual increase by 0.28% per year and by
0.18% per year for the 6-7 year age group. The results of repeti-
tive researches have also shown that international differences in
the prevalence of asthma symptoms have decreased, especially
at the age of 13-14 years. The prevalence of asthma symptoms
has decreased among English-speaking countries (Australia,
Canada, Channel Islands, Isle of Man, New Zealand, Ireland,
Great Britain, USA) and Western European countries (only
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Germany and Finland showed a significant increase in ISAAC
Phase Three) and increased in regions where its level was previ-
ously low (with the exception of India, all countries with very
low rates in the Phase One have reported an increase in preva-
lence in the Phase Three, although only Indonesian and Chinese
results were statistically significant). However, in some coun-
tries of Latin America (Costa-Rica, Panama, Mexico, Argentina
and Chile) and Eastern Europe (Ukraine and Romania) with a
high or intermediate incidence of asthma, rhinitis, and eczema
in the ISAAC Phase One, there was a significant increase in the
ISAAC Phase Three [8,12].

In most countries with a high prevalence, especially in Eng-
lish-speaking countries, the increase in the prevalence of asthma
symptoms has peaked and may even begin to decrease, which
is confirmed by one of the American centers. However, a slight
decrease in the prevalence of the allergic pathology symptoms
should not be considered the elimination of the problem of «pan-
demic» [12].

Kharkiv colleagues also note the decrease in the prevalence of
respiratory symptoms. The data comparison for 1998 and 2017
(according to the results of the ISAAC study) have revealed the
decrease in the prevalence of respiratory manifestations by 1.6
times among children 6-7 years old and by 2 times among the
adolescents of the Kharkiv region [5].

In Ukraine, the ISAAC study had indicated a discrepancy be-
tween the actual prevalence of AD and official statistics, namely,
significantly higher real incidence of AD [2]. Official data are
many times different from the results of research by domes-
tic scientists — V.A.Ogneva (Kharkiv, 2003), S.M.Nedelskaya
(Zaporizhzhya, 2011), A.Z.Akopyan (Kyiv, 1999) [2,3]. For
example, according to A.Z.Akopyan, the prevalence of asthma
among children of 6-7 years is 8.1%, among children 13-14
years — 6.1%, the prevalence of rhinitis among children of the
same age groups was 5.5% and 5.6%, prevalence of eczema
3.8% and 3.9% respectively, but according to official data, the
prevalence of AD among children of 0-17 years, registered in
medical institutions of the Ministry of Health of Ukraine, was
0.48% for asthma, 0.54% for rhinitis and 0.86% for eczema (ac-
cording to T.R.Umanets).

Aim - according to provided data, there is a need of comparative
analysis of asthma, rhinitis and eczema prevalence in Kyiv region
of Ukraine (compare the results of our study in 2017-2018 to the
results of the study by A. Z. Akopyan in 1998-1999) to understand
current epidemiological trends. This was the goal of our work.

Material and methods. The standardized questionnaires of
the international program ISAAC were used to determine the
prevalence of current symptoms of asthma, rhinoconjunctivitis
and eczema [11].

During 2017-2018, survey was conducted at pre-schools and
schools of the Kyiv region of Ukraine among children of the fol-
lowing age categories: 6-7 years (Group I), 13-14 years (Group II).

The age groups of 6-7 years and 13-14 years were chosen by
us based on the recommendations of the ISAAC program, so
that we could analyze the dynamics of the prevalence of AD
comparing with the data of the study by A. Z. Akopyan in 1998-
1999 in the Kyiv region of Ukraine, carried out according to
the ISAAC method also [2]. Children from districts located on
different sides of Kiev (southern, northern, eastern and western):
Vasylkiv, Vyshgorod, Kyiv-Svyatoshinsky, Bila Tserkva, Ma-
kariv, Brovarsky, Boryspilsky, and respective regions.

In accordance to the ISAAC program methodology, to obtain
valid results, the sample size of 3000 children for each age group
was recommended (in case of individual centers study, a mini-
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mum sample of 1000 people was allowed) [10-12].

The study was conducted in compliance with the current
Ukrainian legislation and meets the international ethical re-
quirements. The approval of bioethical expert commission is re-
ceived. The permits issued by the Department of Education and
Science and the Department of Health of the Kyiv region were
obtained. Written questionnaires were completed by children’s
parents and by senior students on a voluntary basis. Educational
institutions have been chosen randomly.

Data analysis was performed using Microsoft Excel and STA-
TISTICA version 10 software using nonparametric statistical
processing methods to determine the significant difference be-
tween the two independent groups.

Results and their discussion. As a result of the study, 3186
correctly completed questionnaires were received at this stage.
The distribution by the age categories is following: Group I -
1647 children (boys — 50,1%, girls — 49.9%), Group II — 1539
children (boys — 47.2%, girls — 52.8%). The gender distribution
of the sample is about 1:1.

While performing the comparative analysis of the results of
our study and to explore the dynamics of the AD symptoms
prevalence in the Kyiv region in 19 years, in order to facilitate
the assessment, the answers to questions about symptoms of
asthma, rhinitis, eczema during past 12 months, which corre-
sponds to question # 2 in each block of the questionnaire, were
selected as the most sensitive criterion (based on the interna-
tional experience of colleagues) [7,10-12]. This is exactly the
question that indicates the prevalence of diseases, confirming
the question #1 (the presence of symptoms during life).

In the comparative analysis of the indicators obtained in 1998-
1999 and our data for the period 2017-2018, it will be important
to compare the prevalence of asthma symptoms, given in Table
1 [1]. There is a slight decrease in the prevalence of “wheezing
in the past 12 months” in both groups. Thus, the prevalence of
asthma symptoms among children aged 6-7 years has decreased
from 16.8% to 15.4% ( -0,07 per year), and among adolescents
from 15.2% to 11.2% ( -0,2% per year).

It should be noted that the severity of asthma (representative
questions #3 (had had> 4 attacks of wheeze), #4 (had had> 1
night per week sleep disturbance from wheeze), #5 (have had
wheeze affecting speech) over the years remains virtually un-
changed (no statistical difference between frequencies found)

(Fig. 1).

W > 4 attacks of wheezing m>12 attacksof wheezing

wheeze affecting speech
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Fig. 1 Comparison of the prevalence of severe asthma symp-
toms in the period 1998-1999 and 2017-2018 in the Kyiv region

As for the number of attacks “>12 attacks of wheezing for
the last 12 months”, the severity of asthma did not significantly
change among children of 6-7 years old, and even increased from
0.2% to 0.8% (+ 0,03% per year) among adolescents (p=0.0055,
¥*=7.70), which, certainly, indicates a huge problem that occurs
both in our country and in other countries of the world. There is
still no desired control over the flow of asthma in such a vulner-
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Table 1. Comparative characteristics of the prevalence of symptoms of asthma
for the veriod 1998-1999 from 2017-2018 in the Kviv recion

with a cold or chest
infection? *

6-7 years 13-14 years
2017- 2017-
symptoms of 199§-1999 2018 . 1998-1999 | 41¢ .
asthma (0=3000) | (n=1647) (n=3000) | (n=1539)
N |% N | % N |% [N |%
lwheezing at any i - | 43 p=0,0349 25, | . 25, | p=0,30984
time in the past 876 1 29,2 | 3 | 263 | jaggses | 73| 7|33 77| Tmom
2. wheeze in the past s 25 p=0,2132 = 15, = 11, p=0,0000
2 months 0 (SRR |y sl =153 40| g | MR =20 33+
. 21 p=0.1560 < | 12 p=0.0003
sattacks | 1103 | 349 | 116 | | 13 01 | 37| 5| 148 96| i s
of = _n 7
wheezing | 4to12| 88 | 20 |42 | 26 | oM | 50 | 17| 25 | 16| PEOTO03
: ¥=057 ¥=0.15
in the past
2 > . =0,2 = 5
mentts| 10| 24 o8 |8 o5 | PR 6 02| 12| 08| EDTE
4.How i p=0.0000 | 00| 26 p=0,0000
often, on| yover | 773 | 258 o | 103 | #=156.81% | 5 | 124 | 8 | 453,047
average, % #
has your -
child’s o =0,0000 : =0,0000
T P_ =) ] P_ 3
steep been i..‘eefcler 242 | 81 | 79| 48 /=17.68+* 184 | 6.1 | 50 | 3.2 =2133+
dizturbed
due to|loer® i 0
wheezing | Per g2 | 27 (17| 1 ,E;fff‘gj* 42 | 14| 17 | 1.1 P‘il*gl“
55 g =147 r=LI15
5.Has wheezing
ever been severe
enough to limit i _ i
your child's speech | 51 | 17 |22 | 13 [ P00 | g0z | 34| 27 | 17| EDO00
to only one or two = =11,
words at a time
between breaths? *
6.Has vyour child e p=0,0000 : & p=0,0000
ever had asthma? M| AL T LA caggyges | 183 AL ) 3L LAF | calsh gese
7.Haz wour child’s
: =0,0000
chest sounded : - p=0,0000 s | PR
ke Burasiok 255 | 85 | 72| 44 A=2770% 770 | 26 | 108 7 | ¥ —25*9,35
after exercize? *
8 Has your child
had a dry cough at
night, apart from a | _ o |27 _| p=0.3856 22 | . 13, | p=0,0000
cough associated | >0 | 178 | 6 | 167 | Tyamp7s | 688 | o [ 0% 57| ja=72sane

* - in the past 12 months, ** Statistically significant
able category as adolescents, due to age-related physiological
and psycho-emotional characteristics [6]. The period of puberty
is critical to asthma, as about 80% of deaths from this disease
fall for an age range of 11-16 years [4].

Also, the hypodiagnostics of asthma is noted, especially
among children of younger age group. Only 1.4% (23/1647)
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of the respondents among children of 6-7 years old and 3.3%
(51/1539) among the teen category indicate the presence of
asthma, while the prevalence of wheezing in both groups is sig-
nificantly higher.

However, along with a slight decrease in asthma, there is a
significant increase in the prevalence of rhinitis and eczema
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symptoms (Fig. 2). Thus, the symptoms of rhinitis increase
in both age groups: in the younger group in 1.34 times from
7.9% to 10.6% (+ 0.14 per year) (p=0.0025, ¥>=9,11), and in
the older group — from 12.8% to 13.4% (+ 0.03% per year)
(p=0.498, ¥*>=0.46). Indicators of eczema also increased over
time from 7.3% to 8.3% (+ 0.05% per year) among children
aged 6-7 years (p=0,1968, ¥>=1,67) and from 6.7% to 7.9%
(+ 0.06% per year) among adolescents (p=0.1392, ¥>=2.19).
These trends are also observed in other European countries
[14].
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Fig. 2. Comparison of the current asthma, rhinoconjunctivitis
and eczema symptoms (past 12 months) prevalence in the period
1998-1999 and 2017-2018 in the Kyiv region

At the same time, the preservation of the basic age and gender
trends is noted with years: high prevalence of symptoms of all
AD; wheezing gradually decrease with age, and symptoms of
rhinitis increase; symptoms of eczema are naturally higher in the
younger age group [1,2].

Conclusions.

1. The Epidemiological study of AD symptoms prevalence
among the children of Kyiv region in dynamics for 19-years
period has shown, that the level of clinical manifestations of
asthma remains quite high — 15.4% among children of 6-7 years
and 11.2% among children of 13-14 years. However, there is
slight decrease of asthma manifestations in both age groups, like
symptoms for past 12 months, clinical manifestations during
physical activity and dry cough.

2. However, severe asthma rate has increased from 0.2% to
0.8%, especially among adolescents, and this remains actual
problem.

3. The prevalence of rhinitis and eczema symptoms among
the children of Kyiv region grows steadily in both age groups
with years, which corresponds to global trends.

4. The hypodiagnostics of AD is noted, especially among chil-
dren of younger age group.

Further research. The steady growth of allergic diseases
prevalence requires further investigation of causative fac-
tors (climate change, worsening of ecology, increased role
of viral-viral co-infection, increase of fungal sensibilization
etc.) and possible ways of their solution for both Ukraine
as a whole and for the Kyiv region in particular. Worrying
problems of insufficient asthma control also flow out from the
performed analysis, especially in regards the adolescent age
category, which determines the future research directions.
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SUMMARY

COMPARATIVE ANALYSIS OF PREVALENCE OF THE
MOST COMMON ALERGY DISEASES IN CHILDREN
OF THE KYIV REGION (UKRAINE)

Duda L., 'Okhotnikova O., 'Sharikadze O., 2Zubchenko S.

‘Shupyk National Medical Academy of Postgraduate Education,
Kyiv; Danylo Halytsky Lviv National Medical University, Ukraine

Allergic diseases (AD) have been one of the most urgent
problems on nowadays worldwide. In some countries with
a high AD prevalence according to ISAAC Phase One, com-
pared to ISAAC Phase Three, especially in English-speak-
ing countries, there is a tendency to reduction of respiratory
symptoms prevalence, while in other countries, on the con-
trary, it continues to grow.

The aim of the study is to conduct a comparative analysis of
the prevalence of asthma, rhinitis and eczema in the Kyiv region
of Ukraine in the dynamics for the period 2017-2018 and 1998-
1999, to understand current epidemiological trends.

3186 children of different age groups, living in different re-
gions of the Kyiv region, have been surveyed. For comparative
analysis, data from asthma, rhinitis and eczema and two age
groups of 6-7 years (n=1647) and 13-14 years old (n=1539)
were used as required by the design of ISAAC.

The epidemiological study of the prevalence of AD symptoms
among children in the Kyiv region in dynamics of the 19-year pe-
riod showed that there was a slight decrease in the prevalence of
asthma in both age groups, although their level remains rather high.
But the rate of severe asthma, especially among adolescents, has
risen. Thus, the prevalence of asthma symptoms among children
aged 6-7 years decreased from 16.8% to 15.4% (-0.07% per year),
and among adolescents from 15.2% to 11.2% (-0, 2% per year). The
prevalence of rhinitis and eczema symptoms among children in the
Kyiv region continues to grow in both age groups over the years,
which is consistent with the global world trends.

The steady growth of allergic diseases prevalence requires fur-
ther investigation of causative factors and possible ways of their
solution for both Ukraine as a whole and for the Kyiv region in par-
ticular. Worrying problems of insufficient asthma control also flow
out from the performed analysis, especially in regards the adoles-
cent age category, which determines the future research directions.

Keywords: prevalence, allergy, asthma, rhinitis, eczema,
children, Kiev region.

PE3IOME

CPABHUTEJBHBIA AHAJIM3 PACIIPOCTPAHEHHO-
CTU HAUBOJIEE YACTBIX AJUIEPTUMYECKHUX 3ABO-
JIEBAHUI V JIETEH KMEBCKOI'O PETMOHA YKPA-
HUHbI

yna JL.B., 'OxornuxoBa E.H., 'Illapukanse E.B.,
3youenko C.A.

'Hayuonanvhas MeOuyuHckas akademusi ROC1eouniomno2o 0o-
pasosanust um. TLJI. [lynuka, Kues; *JIbeosckuil nayuonain-
MLl MeouyuHckutl yrugepcumem um. /[ Ianuyxoeo, Yxpauna

Anneprudeckue 3a0oneBanus (A3) yke JaBHO CTaU OJHOM
13 HamOoee aKTyalbHBIX MpolieM B Mupe. B HEKOTOphIX aH-
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IJIOSI3BIYHBIX CTPaHaX C BBICOKUM YPOBHEM pacHpOCTpaHEH-
HOCTH PECIUPATOPHBIX MPOSABICHUN, COIIACHO pe3yJbTaTaM
I dazsr uccnenoBanus ISAAC B cpaBuenuu c I dasoii, o1-
MeuaeTcs TeHJCHIUS K CHIKEHHUIO YPOBHSA MX paclpocTpa-
HEHHOCTH, B JPYIUX CTpaHaX, HAlPOTUB, MPOJOJKAET yBe-
JINYUBATHCS.

Lesbio uccenoBanus IBUIIOCH NPOBEICHUE CPABHUTEIBHOTO
aHaJlu3a YPOBHEH pacpoCTPaHCHHOCTH OPOHXHUATBHOU aCTMBbI
(bA), annepruueckoro punura (AP) u aronnyeckoro gepMaruta
(A[l) B KueBckom pernoHe Ykpaussl B quHamuke 3a 1998-1999
u 2017-2018 rr. a1 MOHMMAaHUS COBPEMEHHBIX SIUIEMHOIIO-
ruyeckux TpeHaoB. [IpoanketupoBano 3186 nereilt pa3nuuHbIX
BO3pACTHBIX I'PYII, NPOXHUBAIOIIKX B paifoHax Kuesckoro pe-
ruona. Cornano TpeboBanusiM mporpammbl ISAAC, asis npose-
JICHUS CPABHUTEJIBLHOTO aHAJIM3a UCTIOIb30BaHbI JaHHBIC 110 BA,
AP, AJ] B aByX BO3pacTHBIX rpymnmax: 6-7 get (n=1647) u 13-14
net (n=1539) .

DNUAEMHUOJIOTHYECKOE HCCIIEN0BAHUE PACIIPOCTPAHEHHOCTH
cumnTomMoB A3 cpenu aererd KueBckoro pernoHa B JUHaAMHKE
3a 19-1eTHUII TIepUOJ TOKA3allo, YTO OTMEYAETCsS HEKOTOpOe
CHIDKCHHUE MTOKa3aTelieit pacnpocTpaneHHOCTH BA B 00erx BO3-
pacTHBIX TpyIHIax, OIHAKO UX YPOBEHb OCTAETCs OCTATOYHO
BBICOKUM. YPOBEHb PACHPOCTPAaHEHHOCTH cuMNTOMOB bA cpe-
nm ereit 6-7 net causwmiics ¢ 16,8% no 15,4% (-0,07% B rox), a
cpeau noapocTkoB - ¢ 15,2% no 11,2% (-0,2% B rox). Oanako,
YPOBEHb TsDKEJIOro TeueHus: bA, 0coGeHHO cpean MogpOCTKOB,
yBenuuwics. PacripoctpanenHocts cumntoMoB AP u A/l cpenn
JieTckoro HaceseHust KnueBckoro peruona ¢ rogaMu npoaoinkaeT
pacTy B 00erX BO3PACTHBIX IPYIIaX, YTO OTBEYACT OOLIMM MH-
POBBIM TCHICHITUSIM.

OcTaroTcsl akTyalbHBIMM BOIPOCHI HENPEPBIBHOIO YBEIHU-
YeHUs 4acToTel A3, uyTo TpeOyeT JaJIbHEHIIEro UCCIIeI0BaHUs
IPUYMHHBIX (PAKTOPOB U BO3MOXKHBIX IyTEH MX pEILICHHs Kak
JUIs YKpauHbI B 11€JI0M, Tak U U1 KueBckoro pernosa B yacTHO-
ctu. [IpoBeieHHbI aHAIM3 BHISIBIII IPOOJIEMBI HEI0CTATOYHOTO
KOHTPOJIS HaJl aCTMON, 0COOCHHO B MOAPOCTKOBON BO3PACTHOM
KaTeropHuH, YTo JUKTYET HEOOXOUMOCTb IPOBEACHUS AaIbHEH-
LIUX UCCIIEOBAHMM.
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VI3mMeHeHue ieMorpauueckoil CUTyalui B MHpE B HOCIE/-
HHE JCCATUIICTHS XapaKTePH3yeTCsl yBEIMYCHUEM YHCIa JIUIL
HOJKMIJIOTO M CTAPYECKOTrO BO3PACTa, BCIIEICTBHE YEro MPOIECe
CTapeHus BCE Yallle CTAHOBUTCSI OOBEKTOM MHOTHX MEIHKO-CO-
LUAJIBHBIX HCClen0oBaHui. Hamuune Ki1acCHYecKHx KapIuoBa-
CKYJIAPHBIX (h)aKTOPOB PHCKA - THIIEPTOHMS, CaXxapHbIi auaber
(CH), nucnunuaeMusi IPUBOIUT K YCKOPCHHIO (U3UOIOTHU-
YeCKOro Mpolecca CTapeHHs U K MPEekICeBPEMEHHBIM CTPYK-
TYpPHBIM U (YHKIMOHAIBHBIM M3MEHCHHUSIM, KOTOPBIC TaKKe
Ha3bIBAIOT PAHHUM COCYAMCTBIM CTapeHHEM. BbIiBIeHHE U
OLICHKA IpOlecca COCYIHCTOr0 CTAPEHUS UMEET OOJNBIIoe
KJIMHUYECKOE 3HaUYCHHE, MOCKOIBbKY MOXKET IpeacKa3aTh pas-
BUTHE CEPbE3HBIX CEP/ICUHO-COCYUCTHIE COOBITHIT, TTO3BOISS
HPEOTBPATHTh UX MyTeM Ooliee PaHHETro TepareBTUYECKOTO
BMelarenbcTBa [13].

Hasnuuune CJI accOlMHUPYyeTCsi O 3HAYUTEIBHO MOBBIILICHHBIM
PHCKOM IPEKIEBPEMEHHOTO Pa3BUTHUs aTepOCKIECpO3a U CBS-
3aHHBIX C HUM CEpJIeYHO-COCYIHUCTHIX 3a0o0ieBanuil. Jluciumnu-
JIEMHS 4acTO BCTpeYaeTcs Npu Juadere, UMEIOTCs yOeIuTeb-
HbIC JI0KA3aTeNbCTBA TOTO, YTO CHIKEHHUE YPOBHS XOJIECTEpHHA
YIIy4IIaeT CepaedHO-COCYIUCThIC HCXO/bI JayKe y MAlHEHTOB C
HE3HAYUTENIFHBIM HapyIICHUEM JTUITUAHOTO Tpodus [17].

Cumraercsi, YTO YMEHBIICHHE JUIMHBI TEJIOMEpP C BO3PACTOM
CBSI3aHO TAaKXKe M C Pa3INYHbIMH ACCOLMHPOBAHHBIMHU CO CTa-
peHreM 3a00J1eBaHUAMH, K KOTOPBIM OTHOCSATCS Takue 3aboJe-
BaHHS M CBS3aHHBIC C HUMH OCIIOKHEHHS, KaK CaxapHbIH JHa-
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Oert, aprepuanbHas runepreHsus (Al), Oone3np AunbLreiimepa
[16]. BozneiictBue Ha MoaupuIHEpyeMble (pakTOpbl KapAno-Ba-
ckymsipaoro pucka (KBP), nanbonee 3HauMMBIMH 13 KOTOPBIX
CUHUTAIOTCS] YPOBHU apTEPHAILHOTO JABICHHS, AUCIHITHICMUS,
M30BITOYHAS Macca Tela, HapyIIeHHs YIIIEBOAHOTO OOMEHaA SIB-
JSIETCS OMHOM M3 CTPaTeTHYECKUX 3a/]ad BEICHMS MAI[IEeHTOB C
CEepJICIHO-COCYAUCTEIMU 3a00JICBAHMUSAMH, B TOM YHCIIC apTepPH-
aJbHOM runeprenzueil. JloMUHUpYyeT MHEHHE, YTO JJIMHA TeJlo-
Mep MOXKET CUUTATHCSI HE TOJIIBKO MapKepOM CEepIAEeIHO-COCYANU-
CTOTO cTapeHHs [6], HO U CepaeYHO-COCYAUCTOTO TPOTHO3a U
KadecTBa KOHTPOJIS TEUEHHs 3a00I€BaHNU, OJHAKO 3TH JaHHbBIC
1o ceif AeHb MAaJOYHCICHHBI U IS BBISICHEHHS M yTOUYHEHHS
TpeOYIOT HadbHEHIINX HCCICIOBAHUI.

JIns uccnenoBaHus ATHHBI TEIOMEp MPUHSATO MCHONB30BaTh
KpOBb [1], TIOCKOIIBKY YKOpOUCHHE TEIOMEp B JICHKOIUTAX IIe-
pudepuueckoll KPOBH MOKET CIYXKUTh MapKepoM HeE TOJIBKO
CTapeHHs, HO U ObITh MHAWKATOPOM CHCTEMHOTO ITaTOJIOTHYE-
CKOTO cTpecca. B mocmemHne Tozbl MOSBISieTCS BCe OombIre
Hay4YHBIX paboT, B KOTOPBIX OOJBIIIOE BHUMAHHE yIEISAETCS HC-
TIOJTE30BAHAI0 OyKKAIBHOTO SITUTEINHSI B KAaUeCTBE allbTePHATHB-
HOTO NCTOYHHKA OHOIOTHIECKOTO MaTephaia AJIsl TeIOMEPHOTOo
TecTa BBUAY HEMHBA3MBHOCTH IIPOIEAYPHI 3a00pa MaTepuaia
[2,7]. Ha naHHBIF MOMEHT HEIOCTATOYHO JAHHBIX O JUIMHE Te-
JIOMep, B TOM YHCIe U B OyKKAIbHOM SIHUTEINHU, IPH HATUIUH
COUETAaHHON BO3PACT-aCCONUMPOBAHHOM MATOIOTUH, O BIHSIHIN
Pa3THYHEIX (hAaKTOPOB PHCKA, IPEXKIE BCETO MOAUPUINPYEMBIX,



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

Ha oTHOcuTenbHyt0 uHYy (T/S) Tenomep, B TOM uucie u s
yKpauHcKoi nomynsuuu. B nuteparype umeercs kpaiine orpa-
HUYCHHOE YHCJIO JAHHBIX O CPaBHHUTEJILHON XapaKTepUCTUKE
OTHOCUTENIbHOH [UIMHBI TEJIOMEp JICHKOLUTOB KPOBH U KIIETOK
OYKKaJbHOTO DIUTENUSI IIPU COYETAHHOM TEUCHUH apTepualib-
HOIl runepreH3uu u caxapuoro nuabera tuma 2 (CAT2), kak
Han0oJIee YacThIX COYETAHHBIX MATOJOTHIl CPE/U JIMIL CTAPIINX
BO3PACTHBIX T'PYII, a TaKXKe BIMSIHUSA COMYTCTBYIOILECH AuCIu-
INUJIEMHUU U €€ KOHTPOJIA Ha JJMHY TeJIOMep y JaHHOU KaTrero-
puu OOJIBHBIX.

Lenp nccnenoBaHus - OLCHUTH BIUSHUE Pa3IMYHBIX YPOBHEH
JIUITUTHOTO OOMEHA Ha OTHOCHUTEINIBHYIO [UTHHY TeJIOMep JISHKO-
LIUTOB KPOBU U OYKKaJIBHOTO 3MUTEINA Y JIUL], CTPaaIoIuX ap-
TEPUAILHOM TUIIEPTEH3MEH KaK B COYETAHUU C CaXapHbIM JHa-
0eToM THMa 2, TaK U B H30JMPOBAHHOM (opme.

Marepuan u metoabl. B uccienoBaHue BkioueHO 156
nanueHToB (62 MyX4MH U 94 KEHILUHbI), CPEAHUM BO3pacT -
62,66+4,21 roga ¢ Al Il ctamuu (AIUTENBHOCTE 3a00ICBAHUS
—10,243,7 net), 96 u3 Hux pononuutenbHo umenu CAT2 (-
TeNbHOCTh 3a00eBanus — 4,1+2,4 ner). KonrponsHyto rpymnimy
cocTaBmwn 22 cyObeKTa, COIOCTaBUMBIC C IPYIIION MAllUEHTOB
0 [OJTy M BO3PACTy U HEe MMerolire 3a00IeBaHUil CO CTOPOHBI
CepJICYHO-COCYIMCTON CHUCTEMBI U dHJOKpUuHonaTuii. J{is otdo-
pa NaLKEeHTOB MCIIOIb30BaHbl AUarHoctTuueckue kputepuu Al
onoOpenHbie EBponeiickuMu peKOMEHIAIMSIM 110 JIMArHOCTHKE
u neyennto Al [14]. duarno3 CIT2 craBuicst B COOTBETCTBUU
¢ MeXKIyHapoIHbIMH pekoMeHIauusMu American Diabetes
Association u European Association for the Study of Diabetes
[11]. B nononHeHue K IUETHYECKUM PEKOMEHAALMSAM BCe Ma-
LIUEHTHI TT0JTyyasy 0a3UCHYIO TEPaIMIO COIIACHO MEXAyHapoI-
HBIM M HallMOHAJIBHBIM PEKOMEHIAIHMSM O BEICHUIO OOJIBHBIX
cootBeTcTByouel naronoruu [11,14]. Tak, crabuibHy0 aHTH-
TUIICPTEH3UBHYIO TE€PAIMIO BCE MALUEHTHI MOIy4all He MEHee
6 MecsIeB 10 BKJIIOUCHUS B UCCIEJOBAaHHE B WHAUBUIYaJIbHO
MOI00OPaHHBIX [103aX C HCIOJIb30BaHUEM HHrHOUTOpoB AIID
ui OnokaropoB perentopoB anrnorensuna 11 (MAII®D/BPA),
JUYPETHKOB (MHIAaMul), 4acTh MNALHEHTOB I0JIyyala aHTaro-
HUCTBI KaJblMs (aMJIOAMIIMH WIN JIEPKaHUAUINH). B xauecTBe
aHTuanadeTHyeckoit Tepanmuu mamueHTtbl ¢ CHAT2 momyvanu
MeT(GOPMHH B MHANBH/YaJIbHO MOA00paHHbIX 103ax oT 1000 1o
2000 mr B cyTky, 3 (3,13%) naruenTa 1OMNOIHUTEIBHO IPUHU-
MaJIi UHTUOUTOP HATPHUHI-IIIFOKO3HOTO KOTpAaHCIIOpTepa 2 THIa
(SGLT2) u 5 (5,21%) manueHToB - arOHKUCT ITFOKaroHOMom100-
Horo nentuza 1 (I'TIT 1). Cpeau nanuenTos Il rpynme! craru-
Hb! (atopBactaTH 20 Mr/cyT nnu posyBactatud 10 mr/cyT) He
MeHee | roja 10 BKJIIOUEHHS B HMCCIICAOBAaHUE NpUHUMAIN 57
MAIMEeHTOB, HE IPUHUMAJK cTaTUHbI 37 nanuentoB. Cpenu mna-
[IUEHTOB | rPyIIIbI CTaTHHBI B YKa3aHHBIX J03MPOBKAX HMPHHHU-
Masu 26 nmauuMeHToB, He MpuHUMalu Booduie - 30 nanuenTos. B
UCCIIEJOBAaHUE HE BKJIFOYAJIH MAILEHTOB C CUMIITOMATHYECKOM
AI, C/l Tuna 1 u 1pyrumu 3HIOKPUHOJIOTHUCCKUMU Hapylie-
HUSMH, KIMHUYECKHMH TPH3HAKAMH HIIEMUUYECKOH Oosie3HH
cepllla WIK TSDKEJIBIMU COIYTCTBYIOLUIMMHU XPOHHMUYECKUMHU 3a-
0oJIeBaHUSIMU.

Bcem GONIBHBIM POBOAMIIOCH W3MEPEHHE AHTPOIIOMETpPH-
YeCcKHX Iokazareneil: poct, Macca tena (MT), pacueTr unuekca
maccel Tena (MMT) no cranmaptHoit popmyne Ketne, onenka
JIMIUIHOTO cTaTtyca - oouuii xonectepun (OX), xonectepux
snunonporennoB Hu3koi miotrHoctu (XC JIITHIT), xonecre-
puH aunonporennoB Bbicokol mioTHocTtH (XC JIIBII), x0-
JISCTEPHUH JIMIONPOTEHUIOB O4YEeHb HU3KOW mioTHocTH (XC
JITIOHIT), Tpurnunepuast (TT) mo oOmEnpUHITHIM METOIU-
KaM; yIJIeBOAHOIo oOMeHa (IVII0KO3a IUIa3Mbl HATOILAK, [VIU-
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KO3MJIMPOBAHHBIN FeMOTIIOONH ), U3MEPSUIN YPOBEHb CHCTOJH-
yeckoro (CAJl) m auacronuueckoro (AAJl) aprepuanbHOro
JaBlicHUsl. YpOBEHb aprepuaibHoro aamieHus (AJl) peru-
CTPUPOBAJICS KaK cpejiHee apu(MeTHIECKOe TPEeX U3MEePeHUH
yepes 2—Ml/lHyTHbIe HUHTCPBAJIbl B IMOJIOKECHUHN CHUS HA IOMU-
HUPYIOIIEH pyKe.

Jlnuny TenoMep B JeMKOLUTAaX KPOBU U OYKKaJIbHOM SIIUTE-
JIUH OTIPEACIISITN MOAUGHUIIMPOBAHHBIM METOIOM MOHOXPOMHOMN
MyJbTUILIEKCHON KoimuectBeHHOW [IL[P [5,18] ¢ momoiisio
cucteMmbl JieTekuuu npoxyktoB [P B pexume peanbHOro
Bpemenn CFX96 (Bio-Rad Laboratories). JTHK Beigensiu c
ucnons3oBanneM Habopo [IHK-copd B wmu JJHK-cop6 AM
(Amrmutucenc, P®). B kadectBe pedhepeHTHOrO TeHa MCIOIb30-
BaJIM OJHOKOIMHHBIN reH anbOymuHa. PeakunoHHast cMech co-
nepkana 1X SsoAdvanced Universal SYRB Green Supermix
(Bio-Rad Laboratories), 300 HMOIB/T TPAMOrO ¥ OOpPaTHOTO
npaiimMepoB Uil TeromepHoi nocnenosarenabHoctd (Thermo
Fisher Scientific), 350 HMONIB/1T TpsSAMOro U OOpPATHOTO Mpaii-
mepoB [utst rena ansOymuna (Thermo Fisher Scientific) u 20 ur
JIHK na niynky. [1poduib TepMOLMKINPOBAHUS COCTOSUT U3 ClIe-
Iyrouux stamnos: 15 MmunyT npu 95°C; nBa mukia 1o 15 cekynn
npu 94°C u 15 cexynn npu 49°C; 32 nuxia no 15 cexyna npu
94°C, 10 cexyna npu 62°C, 15 cexynn npu 74°C co cuuThbIBa-
HHMEM curHaia (Marpuua reiaomep), 10 cexynn npu 84°C u 15
cexyHa mpu 88°C co cuuThIBaHHMEM CHTHaja (Marpuua aabOy-
MHHA). OTHOCUTEJIBHYIO JUIMHY TEJIOMEp PacCUUTBIBAIU C I10-
Molibio porpammuoro obecnedenus CFX-menemkep (Bio-Rad
Laboratories) ¢ ucrons3oBanriem metona AACt [5].

Craructrdeckas 00paboTKa JJaHHBIX OCYILECTBISUIACH C MO-
MOIIBIO0 KOMITbIOTepHOM mporpammsl SPSS v.21.0. [lnsa onpe-
JICJICHUsL XapaKkTepa paclpelereHus IONYyYEHHBIX JIaHHBIX
ucnonb3oBanu kpurepuil Ilanupo-Bunka. Ilpun nposenenun
CTaTUCTUYECKOTO aHAJINM3a UCIIOIb30BAINUCH KOJIMUECTBCHHBIC U
Ka4€CTBCHHBIC IEPEMCHHBIC. KauecTBeHnHbIe JIAaHHBIC IPEACTAB-
JICHBI B BHUJC IPOLCHTHBIX uonei«i; KOJIMYECTBCHHBIC — B BUJIC
cpenHero u cranaaptHoi omubku (M+m). IIpoBepka 3Hauu-
MOCTH Pa3IM4Mi IBYX IPYII OCYLIECTBIAIACH 110 t-KPUTEPHIO
CrelofienTa. YacTtoTy mpu3HAKoOB B IPYINIax CPAaBHUBAIU C I10-
Motk Kputepus x> [Tupcona. Pasnuums caurany cTaTuCTHYC-
cku 3HauuMbIMU 11pH p<0,05. [Ipu u3yueHun BIMSHUS [OKa3a-
TeJel IUMUAHOTO 0OMEHa Ha OTHOCHUTEJIBHYIO JUIMHY TeJIoMep
MCIIOJIB30BAJICST  OAHO(MAKTOPHBIA  UCIEPCUOHHBIA  aHAJIM3.
[IpoBepky rumnoressl 06 OXHOPOIHOCTH AUCIEPCUI TPOBOIIIH
C MCIIOJIb30BaHUEM Kputepus JleBene.

Pabora BbInosHEHA ¢ COOMIOICHUEM OCHOBHBIX IOJIOKEHUH
XenbCUHCKOW JAekiiapaind BceMupHOH MEAMIIMHCKON accolu-
aruy 00 STUYCCKUX MTPUHIIUIIAX TIPOBEACHHS HAYYHO-MEIUIIMH-
CKMX HCCIIeZIoBaHMH ¢ yuacTueM uenoBeka (1964-2000) u npu-
kaza MO3 VYkpaunsl ot 23.09.2009 rona Ne690.

Crarbst siBIsieTcsl ()parMEHTOM Hay9IHO-HCCIIe0BATEIbCKOM
paboTel Kadeapsl KIMHUYECKOl (apMakonorud U BHYTPEH-
Hell MequIMHbI XapbKOBCKOTO HAIIMOHAJIBHOTO MEAMIIMHCKOTO
YHUBEPCUTETA ((OHTI/IMI/BaL[I/IS[ JHArHOCTUKHW M JICUCHUSA KO-
MOPOUAHON MaToyIoruu (TUIIEPTOHUYECKOH OOJNe3HH U caxap-
HOro nuabera 2 THIAa) HA OCHOBAHUH OIICHKU KapIHOTeMOJIH-
HAMHUKH, MeTabosu3Ma u (papMaKkOreHeTHYEeCKOro aHajIn3a»
Ne0118U000923.

Pesynbrarel u ux o0cy:xkaeHue. KanenmapHblii BO3pacT
BKJIFOUYCHHBIX Cy6’beKTOB HE HUMEJI NOCTOBEPHBIX OTJIMYMH 10
YCIIOBHIO u3aitHa uccienoBanus (Tabmuma 1). UMT noctosep-
HO HE OTIIMYAJICA MEXY UCCIENAYEMbIMU I'pYyIIIIaMU ITAIITUCHTOB,
3HAYUMBbIC OTJIMYUS Ha6mo;(am/1c1> TOJIBKO B CpaBHEHUHU C I'pyII-
noit kouTpoist (p<0,001). CpaBHUTENbHBIN aHAIN3 [TOKa3aTeIeH
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Tabruya 1. Cpasnumensnas Xapakmepucmuka aHmponoMempuieckux u memaboiuyeckux nokasameineti nayuenmog (M=m),
BKIIOYEHHBIX 6 UCCTIe008aHUe

AT AT+CJ, _
oxka3zarean I rpynna (n=60) 11 rpynna (n=96) KonTtpoas (n=22) P
. *p>0,05
Kanennapusrii Bo3pact (KB), et 60,59+1,37 62,66+4.21 58,3+1,96 p. 0,05
127 >
WMT, kr/m? 29,01+0,90* 30,03+0,89* 22,12+ 2,51 * p<0,001
OXC, MMOIB/IT 5,95+0,23 5,34+0,20 4,57+ 0,42 p,, 0,049
TT, MMomb/11 1,63+0,13%* 1,91+0,14* 1,03 £ 0,30 * p<0,001
XC JITIOHIT, Mmous/i 0,72+0,06 0,85+0,08 0,54+ 0,22 *p>0,05
XC JIIBII, Mmmomb/1 1,41+0,06 1,22+0,06 1,45+0,22 p,,=0,040
XC JIITHII, Mmonb/n 3,70+0,24%* 3,28+0,21 2,60 + 0,33 *p=0,005
T'roko3a, MMOJIB/JT 5,45+0,12 8,90+0,50 4,62+1,08 p,,<0,001
p,,<0,001
0 + * + * + 12

HbAL, (%) 6,13+0,11 7,61£0,19 4,74+1,10 #p=0,001
p,, 0,012

CAJl, MM.pT.CT. 138,95+2,83* 146,65+2,74* 125,05+3,86 *i)2=0 001
JAJl, MM.pT.CT. 86,71+1,62 90,05+1,59* 78,19+7,01 *p<0,001
OTtHocUTeNbHAS JUIMHA TEJIoMep p,,=0,009

+ + * + 12

(T/S) neiKOUUTOB KPOBH 1,27:0,08 0,97+0,08 1,66+0,52 *p=0,005
OTHOCHUTENbHAS IUIMHA TeJIoMep « " p,,.0,001
(T/S) OykkanbHOTO AIUTEIHS 1,26+0,08 0,90+0,08 2,3320,51 *p<0,001

npumeuanue: * - cpasnenue ucciedyemvlx pynn ¢ 2pynnotl KOHmpoas, p, , — cpasuenue medxicoy I u Il epynnamu

Tabnuya 2. CpagHumenbHas Xapakmepucmuka OMHOCUMENbHOU ONUHbL MeaoMep 8 3a8UCUMOCIU O OOCHUNCEHUSL
yenesbix yposHell IUNUO08 KPOSU Y NAYUEHMOE C apmepudibHOl sunepmensuel
U 8 COBOKYNHOCIMU C caxapHulm ouabemom muna 2 (M+m)

I rpynna II rpynna
Iloka3areib (n=60) (n=96)
(T/S) T (T/S) Th (T/S) T (T/S) Th
JlocTike-
HHE LEIEBBIX Ha Her Ha Her Ja Her Ha Her
ypOBHei
OXC, mmonb/1 1,26+0.06 | 1,24+0.08 | 1,36+0.05* | 1,24+0.06 | 0,87+0.06* | 1,07+0.08 0,81+0.05 | 0,85+0.06
TT, MMOIB/T 1,28+0,03 | 1,20+0.05 | 1,29+0,03* | 1,16+0.04 0,85+0.04 | 0,95+0.07 | 0,92+0.03* | 0,78+0.05
XC JIIHII, 1,17£0.05* | 1,34+0.02 | 1,27+0.04 1,28+0.08 0,89+0.06 1,04+0.04 0,77+0.03 | 0,86+0.06
MMOJIB/JT
ijﬁ(ﬁgfn’ 1,27+¢0.04 | 1,32+0.05 | 1,25+0.03 1,31+0.06 0,96+0.03 1,01+£0.05 | 0,82+0.03* | 0,73+£0.04

npumeuanue: (T/S) T/ — omnocumenshas onuna meiomep 1eukoyumos Kpogiu,
(T/S) TE — omnocumenvras Oauna meiomep Kiemok OYKKAIbHO20 INUMes.,
* - p<0,05 npu cpasnenuu (T/S) T/T u (T/S) TH npu docmudicenuu u He OOCMUICEHUU YelLeBbIX YPOSHEl
nokazameis 6 npeoenax 0OHOU epynnvl NAYUeHMos

JIUIAHOTO U YIJICBOJHOTO OOMEHA OXKHIAEMO BBISIBHJI JIOCTO-
BEPHBIC OTIIMYHS HCCIICAYEMBIX TPYIII OT TPYIIIBI KOHTPOJIS
MOYTH 10 BceM mokazarensim. Mexny [ u Il rpynmamu nocro-
BEpHBIC OTIMYHS HaOmonamiuck Toibko it OX (p=0,049), XC
JIIBIT (p=0,040), mrroko3er (p<0,001), TIMKO3MINPOBAHHOTO
remorobuna (p<0,001). YpoBuu kak CAJl, Tak u A/l y ma-
uuenToB [ u Il rpynn qocToBepHO OTIIMYAIUCH OT MOKa3aresei
KOHTPOIBHOH rpymmbl. Hanndne KoMOpOUIHON TAaTONIOTHH CO-
MIPOBOXKIANIOCH Ooiiee BhicokumHu nokazarernsmMu CAJl u JJAJL,
4eM TpU H30MpoBaHHON Al OIHAKO TOCTOBEPHBIC OTIHYMS
Habmonammcs Tonbko 1t CAJL (p=0,012).

Hanuune Al, He3aBHUCHMO OT CONYTCTBYIOLIETO CaxapHOTrO
nrabeTa, CONpoBOXKIAIOCH 3HAUMMBIM yKopouenueM (T/S) te-
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aomep. Conyrerpyromee teuenue C/T2 conposoxknanocs eme
ooubimM yropouerueM (T/S) Temomep, 1ocTuTast JOCTOBEPHBIX
OTIMYMH Kak B KJIeTKax OykkaipHoro snurenus (p=0,001), tak
1 B JelikonuTax 1mia3Msl kposu (p=0,009), 4To moaTBepKIaeT
MHEHHUE 0 cuHepruueckoM HeratuBHoM BiustHuU A" u C/IT2 Ha
MIPOLIECCHI OMOIIOTHIECKOTO CTapeHUSL.

JIn1st yTOUHEHUs BIMSHUS COCTOSTHUS JIMITHTHOTO OOMEHa Ha
(T/S) Tenomep onennBanacs (T/S) Tenomep mpu HaIMYIHUN Lele-
BBIX YPOBHEH JIMIHUJIOB, COIIACHO MMEIOIUMCS PEKOMEHIAlU-
siM [8]. Jlnist omeHKH MCTIONB30BaNN (DaKT JOCTHXKEHUS LENIeBBIX
YpOBHEH JMIIUI0OB HE3aBHCUMO OT IIpHeMa CTaTuHoB. JlocTu-
JKEHHE IeJIeBEIX YPOBHEH IoKa3areliell JINIHIHOTO OOMeHa Jie-
MOHCTPUPOBAJIO CJIEAYIOLUIYI0 TEHACHIMIO: HAJIMYUE LIEIEBbIX
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s3HayeHuid OXC cpeau nauueHToB ¢ U30aupoBaHHON Al xapak-
TepusoBaiock Oombineit (T/S) Temomep Kak JCHKOIUTOB KPOBH,
TaK U KJIETOK OyKKaJbHOTO 3nuTenus (tabnuua 2).

Cpeau MalueHToB ¢ KOMOPOUIHOM MaTOMOTHEH IOCTHIKCHUE
reneBbix ypoBaeit OXC conpoBoxaanochk ymenbineruem (T/S)
TEJIOMEp, AOCTUTas B JICUKOIIMTAX KPOBU JIOCTOBEPHBIX 3HAYE-
nuil. Jloctmwkenue uenepbix 3nauenunit XC JITTHIT conpoBoka-
nock ykopouenueM (T/S) tenomep kax B I, Tax u Bo II rpynmax.
Lenessie 3nauenus TI' B I rpymnne xapakrepu3oBaJuch HajIu-
ypem Oonee uimHHOM (T/S) Temomep Kak JEHKOLUTOB KPOBH,
TaK 1 KI1eTok OykkaibpHoro snutenus (T/S nelikonuToB mpu 10-
CTIDKCHUH LieNeBbIX ypoBHeEH -1,28+0,03, npu HenoCTIKECHUN
- 1,20+0,05, p>0,05; T/S OyKKaIbHOTO SMUTEIHSI IPU TOCTHKE-
HUHU LIeJIeBBIX ypoBHEH - 1,294+0,03, npu He ZOCTHKEHUU LieJie-
BBIX ypoBHei - 1,16+0,04, p<0,05). {na namuentoB Il rpynmsl
aHaJIOTMYHAs TCHACHLHUS HaOJII0/1aach TOJIBKO B KIIETKaX OyK-
kanpHoro snurenus (p<0,05). octuxeHue LeneBbIX YPOBHEH
XC JIIIBII y nauuentos ¢ AI' conpoBoxIaJIoCh HATUYUEM He-
JocToBepHO Oonee Hu3kux 3HaueHuil (T/S) Tenomep kak jei-
KOLIUTOB KPOBH, TaK M OyKKaJIbHOIO 3MUTENHs. AHAJIOTHYHAs
TeHJCHIMs HaOroanack u B rpymme nauueHtos ¢ A" u CJ[T2
B JIEHKOLIUTAX KPOBH, B KJIETKaX OyKKaJIbHOI'O SMUTEHs Ha0II0-
Jlasiach AMAMETPaIbHO MPOTHUBOIOIOKHAS CUTYalLUs: IpU J10-
cTKeHHH 1eneBbix ypoBHel (T/S) Tenomep Obuta 10cTOBEpHO
6oubiie (p<0,05).

[IpoBeneH aHanuM3 OTHOCHUTENIBHO JOCTIDKCHHS LIEJIEBBIX
ypoBHell AJl npu pasMyHBIX YPOBHSAX KOHTPOJIS JIMIHIHOTO
obmena. Tak, HECMOTpsI Ha JUIUTEIBHO MPUHUMAECMYIO THITO-
TEH3UBHYIO TEPAIMIO ¥ CTAOMJIbHBIM KOHTPOJIb apTepUaIbHOIO
JIABJICHUS, YTO OBLJIO KPUTCPHEM BKJIFOUYCHHUS B MCCICIOBAHHUE,
LIeJICBBIX YPOBHEH (ComlacHO pexkoMmeHaauusMm EBponeiickoro
o6ecta kapauonoros, 2018) [19] CAJ] Bo II rpymme npu no-
crkennu nenesbix ypoaein OXC nocrurmu 7 (30,43%), JAL
— 3 (13,04%) nauueHTa; NMpu HEJOCTUIKECHUHU IICJIEBBIX YPOB-
Heil OX nenesbix ypoBHedt CAJl nocturiu 12 (50%), JAJL —
6 (25%) nauuenros. Llenessix yposneit XC JITHIT nocturiu
neneBbix ypoBHeid CAJl — 7 (36,84%), Al — 4 (21,05%) na-
LIMEeHTa, IPU HeloCcTKeHUH LeseBblx ypoBHerd XC JIITHIT ne-
nesble 3HaueHuss CAJl nabmonanucs y 12 (44,44%)u JAd -y 5
(18,52%) naunenros. Cpeau OCTUTIINX LieeBbIX ypoBHEH TT'
uenesbie ypoBHu AJl Habmonanuck: CAJL - y 8 (42,11%), AL
-y 4(21,05%). He nocturu nenessix yposuet TI' 11 (39,29%)
MAaIMeHToB, JOCTUTUX 1eneBbix ypoBHed CAJl u 5 (17,86%)
- nocturmux uenesslx yposHei A/l Ilpu noctrxenuu nesne-
BbIx ypoBHeil XC JIIIBII nenessie CAJl u JIA]l HaOmonanuch
y 17 (41,46%) u 9 (21,95%) namuenTos, coorBeTcTBeHHO. [Ipn
HenocTikeHun 1enesbix ypoBHei XC JITIBII neneBsle ypoBHU
CAJl umenn 2 (33,33%), nocturmmx nenesbix ypoBHeid AL
HE BBIABJICHO. Y nauueHToB | rpynmsl HanOosee BbIpaKeHHbIE
pasnuuus Habmonanuck npu anaauze XC JITTHII. Tak, npu Ha-
nnuun neneBslx ypoBHeil XC JIITHIT ueneBbie ypoHu CAJ]
umenu 6 (46,15%), 1A — 4 (30,77%) nauuenrtos. [Ipu Hemo-
crmwkennn ueneBbix ypoBHed XC JIITHIT neneBbie 3HaueHus
CAJl nabmropanuce y 18 (66,67%) u JAJ] —y 12 (44,44%) na-
[ICHTOB.

Jly1 ompeneneHus BAUSHUS JITUIHOTO TPOMUIIS, H3MCHSIO-
IIErocs B AByX HAIlPaBJICHUAX: JOCTHKCHHUE 1IEJIEBbIX YPOBHEH
U HEeJIOCTIKEHHE LieNieBbIX ypoBHel, Ha (T/S) Teromep ucnosnb-
30BaJICsl IMCIICPCUOHHBIN aHaJIU3, KOTOPBIH MPOBOJIMIIM IO Tpa-
JnuioHHoN cxeme. [IpoBenenue nucnepcuoHHoro aHaimsa B [
rpynrne BbIABWIO 3HaunMoe BiausiHue ypoBHelr OXC (p=0,036)
Ha (T/S) Tenomep Oykkanproro snutenust, XC JITTHIT (p=0,036)
Ha (T/S) Tenomep neikonnToOB KpoBH. JMCTEPCHOHHBIN aHa-
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JI13, IpoBeieHHbIH Bo Il rpynme BbISIBUI HajlM4YUe JOCTOBEPHO
3naynMmoro BiusHus yposus TT (p=0,049) na (T/S) tenomep
OykkaspHOro snurenus, yposHeir OXC (p=0,019) u XC JIIIBII
(p=0,032) na (T/S) Tenomep ICHKOIUTOB KPOBH.

B nocnennue roapl Bce OONbIe BHUMAHUS YACISCTCS KOP-
pexunu qucnunuaeMud npu CAT2 B cBs3M C yBEJIMYUBAIOIIN-
MHCS OKa3aTeJIbCTBAMH CYLIECTBEHHOIO BIMSHUS €€ Ha PHUCK
Pa3BUTHA HE TOJIBKO CEPAECYHO-COCYIUCTBIX OCIOKHEHUH, HO U
OCJIOKHEHMH, CBSI3aHHBIX HerocpeacTBeHHo ¢ CIT2 (pa3Burue
¥ IIporpeccupoBanue anabeTHueckoil HedpornaTuu, NOYeIHON
HenocTaroyyHocTu) [15], B TOM 4wMcie MHKpPO- U Makpo-co-
CYIMCTBIX ocioxHeHuit [9]. Jlnaberndeckast IUCIMIHICMHUS
Ipe/cTaBisieT co00i IIaBHYIO CBsI3b MEXIY IHA0ETOM M I10-
BBILICHHBIM CEPICYHO-COCYUCTHIM PUCKOM Y 3THX IAIIUEHTOB.
Moaudukanus obpasa XU3HH U KOHTPOJIb YPOBHS IJIFOKO3BI
MOTYT YIYYIIHUTh JIUIMUIHBIA TPOoQMIIb, HO Tepanusi CTaTHHAMU
obecrieurBaeT camoe OOJIbILIOE MPEHMYILECTBO B OTHOILICHUH
CHIDKEHHUST PHCKA CeplIeYHO-COCYAUCTHIX 3aboseBanuii. [1oaTo-
My OOJIBIIMHCTBO MALMEHTOB C JHAa0ETOM JIOJDKHBI IOJyYaTh
TEpaIMo CTaTUHAMH, OTHAKO Ha IIPAKTHKE MBI CTAJIKUBAEMCS C
CUTyalMel, KorJja CTATUHBI He BCETla Ha3HAYal0TCs U HE Beeraa
IPUHUMAIOTCS MAIIUEHTaMHU HE TOJBKO BBICOKOTO, HO M OUYCHb
BbICOKOTO pucka [10].

B nociienue ropl MOSBUIIOCH HEMAIO paboT, OMMCHIBAIOLIHNX
HE)KeJlaTeJIbHOe JCHCTBUE CTATMHOB HAa TEUEHHE M KOHTPOJb
CIT2, a Takke Ha PUCK BOSHUKHOBEHMS HOBBIX CIIy4aeB caxap-
HOro auabera NpH JEYEHUH WHTEHCHBHBIMHU J103aMU CTaTHHOB
[4]. U, ecnu cpeau nmanueHToB ¢ u30iaupoBaHHoM Al B Hamei
pabote Mbl BunuM Gonee Bbicokue mokasarenu (T/S) temomep
IPH JOCTHKEHHH 1IEJIEBBIX YPOBHEH JIMIHMIOB, B OOJIBIINHCTBE
Clly4yaeB HMEIOLINE IOCTOBEpPHBIII ypOBEHb, TO HAJIM4YHE CO-
nyrcrBytomiero CIT2 compoBoxiaercss pa3sHOHAIIPABICHHbI-
MM pe3ylbTaTaMH, B TOM YHCJIE U HaJlndueM OoJiee UTMHHBIX
TEJIOMEp NP HE JOCTM)KCHUHU LIEJIEBBIX YpPOBHEH Junuaos. B
pe3ynbTaTe BO3HUKACT CUTYallUs, KOTopas TpeOyeT JalbHeHITIX
HCCIICIOBaHUH Ha Oojiee KPYITHOM BBIOOPKE: ¢ OHOW CTOPOHBI,
HEJOCTIKEHUE LIeJIeBbIX YpoBHEH nununos nosbimaer KBP y
9TOM KaTeropun OONBHBIX, C APYTOil CTOPOHBI, €CIIH IIPUHSTH BO
arManue (T/S) Temomep Kak Mapkep CEepaCYHO-COCYIAUCTOTO
IPOTHO3a U KOHTPOJIS, TO HEAOCTHKECHHUE LIEJIeBBIX YPOBHEH JIU-
IMJO0B BBINIAUT HE CTOJIb JpaMaTH4HO. Takas HeolHO3HauHas
CHUTYyalUsl MOXKET OBbITh OOBSICHEHA HE TOJIBKO HEXKeJIaTelbHbIM
BO3/ICIICTBHEM CTAaTMHOB Ha (YHKIHUIO B-KJICTOK M CHIDKCHHE
YyBCTBHTEJIBHOCTH K MHCYJIUHY U BBICBOOOXKICHHE MHCYJIHMHA
[4], uTO MPUBOIUT K yCYryOJICHUIO HWHCYIMHOPE3UCTEHTHOCTH,
HO U yCHJIEHHEM OKCHIATUBHOI'O CTPECCa, YTO B IIOCIIEIHEE Bpe-
Msl aKTUBHO JUCKyTUpyeTcs B juTeparype [12]. Dtu nporueccsl
TaK)Ke OKa3bIBalOT HeratuBHoe BiusHue Ha (T/S) Temomep.

W3BecTHO, UTO OCTIOXKEHHE LieNeBbIX 3HayeHuit AJl y 6oib-
HbIx C/IT2 He MeHee 3HaYMMO /17151 IPOTHO3a AaJIbHEHILEro Teue-
HHs1 3200JICBaHNUS U PA3BUTHUSI €T0O OCIOKHEHHUH, YeM JT0CTHKe-
HHE LIEJICBOTO YPOBHSI KOHTPOJIA IltukeMuu. Kpome Toro, ypoBHH
AJI SBISIIOTCS HE TOJIBKO OJTHUM U3 BaskHeHux ¢axropos KBP,
HO U CYIIECTBYeT MHEHHUE, 4TO ypoBeHb AJl, BXoasammii Bo Bce
(dhopMyItbl pacyera OHOIIOTMYECKOr0 BO3PACTa, SIBISETCS OIHUM
U3 3HAYMMBIX TOKa3zarened crapenus [3]. Oryactu noiydeH-
HbIC B JIaHHOM HCCIICJOBAHUH PE3yJIbTaThl MOKHO OOBSICHUTD,
HCXO/sl U3 cyOaHajM3a JOCTH)KCHUs! IeIeBbIX ypoBHed AJl y
IIALIMEHTOB B JJAHHOM HcciefoBaHuU. Tak, cpenu Jjul, HE O0-
cTuriuux nesesslx yposHei OXC, nesneBbix 3HaueHui kak CA/l,
tak u JIAJ] mocturio moutu B 2 paza 0oJbIIC MAUEHTOB, YTO
0Tpa3uiIock Ha JocToBepHoM yBennuenun (T/S) Tenomep B seii-
xonurax kposu. Cpeau UL, He JOCTUTILIUX LeJIeBBIX YPOBHEH,
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TI' cymecTBeHHas pa3HHULA B JOCTI)KCHUU LEJIEBBIX YPOBHEH
AJl Habmronanack Tonbko st 1A 1, B pe3ynbrate HaOIHOIar0TCs
IPOTHBOPEUUBHIC JAHHBIE OTHOCHTEIBHO T/S Mexmy JeHKoIu-
TaMy KpOoBU U OyKKaJIbHBIM snutenueM. [Ipu noctkenun nene-
BbIX ypoBHeil XC JITHII pexxe Habmonanuch LeaeBble YPOBHH
CAJ], uem y smn ¢ 6onee Beicokumu 3HaueHussMu XC JITTHIT, Ho
yale OTMe4aoch JOoCTikeHue 1eneBoro yposHs A/l Onnako,
HECMOTPsI Ha TO, YTO CPEAM JIMII, JOCTHIIINX LEIEBbIX YPOBHEH
XC JITIBII 6511 GoMnbIvii NPOLEHT JOCTHITINX LIE/IeBBIX YPOBHEH
AJ1, ocobenno JTA]1, noctoBeproe yBenmuuenue (T/S) Tenomep Ha-
OIII0IAJIOCH TOJIBKO B KIIETKaX OyKkanbHOTo snmtenus. Cpeau ma-
LIMEHTOB | TPyIIIBI OCTHKEHHE LISJIEBBIX YPOBHEH JIMITUJIOB TAKKe
CONPOBOXKIIATIOCH OOJIee HU3KMMHM ITIPOLICHTAMH JIOCTHIKECHUSI KaK
CA/JL, tax u JIAL.

Takum 00pa3zom, TOCTHKEHHE LEJEeBbIX YPOBHEH JIMITHIIHO-
ro oOMeHa He MPOJIEMOHCTPUPOBAIO OXKUAAEMOTO 3HAYMMOIO
BivsiHusE Ha yaiuHenue (T/S) Tenomep Kak npy M301MpOBaHHOM
AT, tak u ipu couerannom teuenun Al u CAT2. JlocTrkenue
1eeBbIX ypoBHEl AJl OKa3bIBaJIO CYLIECTBEHHOE BIMSHUE HA
(T/S) Tenomep HE3aBUCHUMO OT IMArHO3a U CTEIICHH KOPPEKIIUU
munuaHoro oomena. JlomoiauTensaoe onpeneneHue (T/S) Te-
JIOMEp B KJIETKaX OyKKaJbHOTO SMHUTEIHs B COYETAHUM C OIpe-
JIEJICHUEM [UTHHBI TEJIOMep JICHKOLUTOB KPOBH YBEINYHBACT
JIMarHOCTHYECKYIO M IPOrHOCTHYECKYIO CHITy 3TOrO IOKa3aTe-
st ipu oreHke dddexTuBHOCTH KOppekuun (dakropos KBP, B
YACTHOCTH JTUCIUIH/ICMHH.
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SUMMARY

INFLUENCE OF LIPID METABOLISM CONTROL ON
THE TELOMERES RELATIVE LENGTH IN PATIENTS
WITH ISOLATED HYPERTENSION AND IN COMBINA-
TION WITH DIABETES MELLITUS TYPE 2

'Nemtsova V., 'Bilovol O., >Vysotska O., *Falyova H.

!Karkiv National Medical University; *National Aerospace Uni-
versity “Kharkiv Aviation Institute”; *H.S. Skovoroda Kharkiv
National Pedagogical University, Ukraine

Aim - to determine the influence of different levels of lipid
metabolism on the relative blood leukocytes telomeres length
(RLTL), relative buccal epithelium cells telomeres length
(RBTL) in hypertensive (H) individuals with type 2 diabetes
mellitus (DM2T) and without DM2T.

In 60 patients with H stage II (group 1), and 96 patients with
H and DM2T (group 2) lipid metabolism indexes (total choles-
terol (TC), triglycerides (TG), low density lipoprotein choles-
terol (LDL-C), high density lipoprotein cholesterol (HDL-C)),
anthropometric parameters were measured. Relative telomeres
length (RTL) was determined by a real time quantitative PCR.
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The most significant shortening of RLTL and RBTL were
found in group 2. In both groups, the achievement of target
blood lipid levels was accompanied by multidirectional changes
in RTL. Analysis of variance revealed a significant effect of TC
(p=0.036) on the RBTL, LDL -C (p=0.036) on the RBTL in
group 1, and significant influence of TG (p = 0.049) on RBTL,
TC (p=0.019) and HDL-C (p=0.032) on RLTL in group 2.

Achieving target levels of lipid metabolism did not demon-
strate the expected significant effect on the elongation of the
relative length of telomeres, both with isolated hypertension and
with a combined course of hypertension and DM2T.

Keywords: arterial hypertension, diabetes mellitus type 2,
telomeres, lipid metabolism.

PE3IOME

BJIUSHUE JIMIIMAHOT'O KOHTPOJISI HA OTHOCHU-
TEJIbBHYIO JUIMHY TEJIOMEP IIPU U30JIMPOBAH-
HOM APTEPUAJIbHOWN I'MIIEPTEH3UU U B COYE-
TAHHUHU C CAXAPHBIM JTUABETOM THUIIA 2

'Hemuosa B./I., 'Besiosoa A.H., 2Beicoukas E.B.,
3®Panéna E.E.

Xapvko6ckuil  HAYUOHATbHBITL  MCOUYUHCKULL  YHUBCPCUMEN,
’Hayuonaneuvliii aspokocmuyeckull ynueepcumem «XapbKos-
ckuti Asuayuonnviti Mucmumymy,; 3XapbKo6ckuil HayuoHa b-
ubitl nedacoeudeckuti ynusepcumem um. I.C. Ckosopoowl, Xapb-
K08, Ykpauna

Lenp uccrnenoBaHust - OLEHUTH BIMSHUE PA3IUYHBIX YPOB-
Hell JIMMUAHOrO OOMEHa Ha OTHOCHTENbHYIO JJIMHY TeloMep
neiikortoB kpoBu (OATJI) n Gykkanshoro snutenust (OATH)
y JIML, CTpaJlalolliuX aprepuansHoil runeprensueil (Al), kak B
coueTaHuy ¢ caxapHbiM auaberom tuna 2 (CAT 2), Tak u B u30-
JTUPOBaHHOM hopme.

60 marentam ¢ AI I craguu ( I rpynna) u 96 nanuentam
¢ A" B couetanuu ¢ CAT 2 (II rpynna) npoBonuiach oLeHKa
HoKazaTesiell JIMIMIHOIO cTaryca: obuiero xonecrepuna (OX),
tpurmnuepunoB (TI), xonecrepuHa IUNONPOTEUIOB HU3KOH
wiotHoctH (XC JIITHIT), xonecrepuna JaUIONPOTEUI0B BBICO-
kot miotHocty (XC JIIIBII), anTponomerpudeckux HoOKasa-
Teliel, ypoBHel aprepuaibHoro aasinenus (AJl) no oGuwenpu-
HATBIM MeToaukaM. OtHocutenbHyto uuHy Tenomep (OIT)
onpeaensau merogoM [P B peanbHOM BpeMeHH.

Haubosee 3naunmoe yrxopouenue kak OJITB, tak u OATJI na-
omonaiock Bo Il rpynme. B o6enx rpymnmax JoCTHKEHHE HENIeBbIX
YPOBHEH JIMIUJIOB KPOBU COIPOBOKAAIOCH Pa3HOHANPABICHHBIM
n3menennem OJIT. TlpoBenenue aucnepcMOHHOro aHanmza B |
rpyImie BeIABWIO 3HaunMoe BiusiHue ypoBHel OXC (p=0,036) Ha
O/Tb, XC JITHII (p=0,036) na OATJI, Bo II rpynne - Hamuue
3Hauumoro BiusiHu yposHs TI (p=0,049) na OITDB, ypoBHeit
OXC (p=0,019) u XC JIIBII (p=0,032) na OATJIL.

JlocTikeHne LeNneBbIX YPOBHEH JIMIIUAHOTO 0OMEHa He Mpo-
JEMOHCTPUPOBAJIO OKUAAEMOI0 CYIIECTBEHHOI'O BIMSHUS Ha
YAJIMHEHNE OTHOCUTENILHOM JJIMHBI TEJIOMEP KaK IPU U30JIUPO-
BaHHOU AT, Tak u npu coueranHoM Tedenun Al' u C/T2.
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VERY LATE STENT THROMBOSIS 2 YEARS AFTER IMPLANTATION OF A DRUG-ELUTING STENT
(CASE REPORT)

Patsia L., Ratiani L., Intskirveli N., Nakashidze I.

Thilisi State Medical University, First University Clinic, Georgia

Coronary artery stent thrombosis (ST) is associated with high
morbidity and mortality rates. VLST raises particular concerns,
because its underlying pathophysiology is not completely un-
derstood and because durations of dual antiplatelet therapy af-
ter stent insertion and the optimal preventive strategies are un-
determined. We report a case of drug-eluting stent thrombosis
that occurred 2 years after stent insertion and 3 weeks after the
discontinuation of ticagrelor from dual antiplatelet therapy, in
the presence of an anterior ST-elevation myocardial infarction
(STEMI).

Past history: otherwise healthy person aged 38 years, with
stressful profession, nonsmoker, non-diabetic, mild insulin re-
sistance, physically active, mildly overweight, no chest pain,
mildly elevated blood pressure, no complains, CAD genetically
(his father and uncle suffered myocardial infarction in their 40
years).Cardiac examination: normal ECG, normal echocardiog-
raphy, normal stress test, blood test reviled high LDL 220 mg/
dl; Statin for dyslipidemia and perindopril for hypertension has
been prescribed. After one week a patient suffered his first chest
pain, during swimming typical retrosternal pain with irradiation
to the arms. He was admitted to the hospital, NSTEMI was di-
agnosed (no ECG, no ECHO changes, only elevated troponin).
Coronary angiography revealed proximal left anterior descend-
ing artery (LAD)subocclusion and 1 paclitaxel-eluting DES had
been implanted. Medical therapy: rozuvastatin20 mg, ticagrelor
180 mg, aspirin 100 mg, perindoprin 4 mg, pantoprazole 40 mg.
LDL decreased <70 mg/dl. The patient remained well. After a
year diagnostic coronarography was done, DES angiographical-
ly normal, and patient continued only aspirin 100mg and statin
20mg. 3 days later, after ticagrelor discontinuation, he suffered
second episode of chest pain, different character - apigastric-
pressure and discomfort in lower part of sternum. Normal ECG,
normal ECHO, elevated troponin, DES angiographically nor-
mal, MINOCA (Myocardial Infarction With Non-Obstructive
Coronary Arteries) has been diagnosed and Ca channel blocker
amlodipine 5Smg, aspirinl00mg, ticagrelor 120mg, rozuvastatin
20 mg has been prescribed. Lipoprotein (a), Apo B in normal
range, LDL < 70 mg/dl. He remained well.

After a year, in 2018, at the age of 40, he was admitted
to our hospital with an acute myocardial infarction (MI), an
anterior STEMI, due to very late stent thrombosis, defined as

occurring more than 2 years after drug eluting stent implanta-
tion. Of note, he had discontinued ticagrelor 3 weeks before
the presentation of STEMI. He had angiographically con-
firmed definite VLST (in stent thrombosis proximal LAD). At
the current presentation, coronary angiogram revealed throm-
botic occlusion of the paclitaxel-eluting stent. Eeverolimus-
eluting (Promus Element Plus, Everolimus DES, Boston Sci-
entific 3.5%32 mm) had been implanted. The post dilations
were with use of 4.0-mm balloon. Good stent apposition was
confirmed.

Back in 2016, at the age of 38, he had undergone the elec-
tive implantation of a 3,5%23-mm Active paclitaxel-eluting
coronary stent (across an 80-90% stenosis in his proximal
LAD). NSTEMI was the diagnosis. Of note, after the first 12
months he had discontinued ticagrelor 3 days before the sec-
ond presentation of NSTEMI. The patient had been managed
by means of dual antiplatelet therapy with ticagrelor 180mg
PO + aspirin 100mg PO(for first year following ACS event:
90 mg ticagrelor PO BID and after 1 year of maintenance:
60 mg ticagrelor PO BID according to PEGASUS trail) the
patient was taking aspirin 100 mg PO at the time of VLST.
The clinical presentation of VLST was an acute MI with ST-
segment elevation. Admission to the hospital was delayed 16-
18 hours from the onset of the pain, patient was treated suc-
cessfully by repeat percutaneous coronary intervention and
then was managed medically. This case was complicated with
early pericarditis, pericardial effusion, heart failure, moder-
ate mitral regurgitation, bilateral pleural effusion, the ejection
fraction decreased from 56 % to 32%, akinesia of the LAD
zone was presented.

The patient recovered and was discharged from the hospital
with instructions to take aspirin and ticagrelor for a long period,
may be indefinitely. As of his 12-month evaluation, he remained
well, but due to EF 35% ICD implantation has been recom-
mended.

Our patient sustained an anterior STEMI as a result of VLST
2 years after initial implantation of paclitaxel DESanddual an-
tiplatelet therapy. Of note, he had discontinued ticagrelor3 days
before the second presentation of NSTEMI 1 year after the first
NSTEMI episode and stent implantation, and 3weeks before the
presentation of STEMI.

Fig. Stent thrombosis classification
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Defined as the development of thrombotic stent occlusion
later than 12 months after stent insertion, VLST is an infrequent
yet clinically important sequela of stent implantation. VLST in
DES generally vary from 0.4% to 0.6% annually after 12 months
(Fig.).

VLST represents a rare, but potentially lethal complication,
in the era of percutaneous coronary intervention. Its etiology,
pathogenesis, and predictive factors have not yet been estab-
lished due to its relatively low prevalence and multifactorial
nature. Possible pathophysiological mechanisms and predictive
factors are also unknown.

Although many lesion, patient, and procedural characteris-
tics have been associated with early and late stent thrombosis,
the specific risk factors for VLST are less well defined. Current
smoking and longer stent and lesion length have been reported
as risk factors. Higher numbers of stents per lesion and stent
overlap are also prominent characteristics in patients with DES
who sustain VLST. It is uncertain if the discontinuation of dual
antiplatelet therapy is a risk factor for VLST; the crucial aspects
of the underlying pathophysiology relate to a combination of
delayed arterial healing, ongoing vessel inflammation, neoath-
erosclerosis, and late stent malapposition.

Our patient had no high-risk clinical features that would have
predisposed him to the development of VLST: he was a non-
diabetic, nonsmoker who had a single stent implanted across a
relatively short diseased arterial segment. However, it is unclear
why this had not occurred at other time, when dual antiplatelet
therapy was temporarily withheld.

Incomplete endothelialization of stent struts is the primary
precipitant of stent thrombosis [1]. Other factors are late stent
malapposition secondary to delayed positive remodeling, strut
penetration into a necrotic core, and chronic vascular inflamma-
tion and hypersensitivity reaction to the metal struts.

This case highlights the deficiencies in the overall understand-
ing of stent thrombosis and our ability to risk-stratify our patients
and treat them accordingly. Ongoing research and increasing so-
phistication in coronary imaging might clarify the incidence and
natural history of stent thromboses. Until then, the treatment of
patients who have DES remains a matter of clinical judgment
and will need ongoing refinement as new evidence surfaces.

Following DES implantation, DAPT is normally recom-
mended for a minimum period of one year followed by aspirin
alone indefinitely [2]. ST is, however, a complex multi-factorial
process depending upon many factors including procedural fac-
tors, patient characteristics, and pharmacological interventions.
Procedural factors include stent generation type, stent length,
and extent of stent apposition. The lesion factors include ostial
lesions, bifurcation lesions and small vessels. The patient risk
factors are hypercholesterolemia, diabetes, hypertension, obe-
sity, malignancy and old age. Pharmacological factors are the
duration of DAPT, the increased rebound clotting tendencies on
cessation of DAPT and slow metabolizers of antiplatelet pro-
drugs [3]. Exact duration of recommended DAPT remains a
subject of debate. One standard DAPT regime may not seem
to benefit all patients equally. Every patient has a unique risk
of either bleeding or ST. These factors play an important role
in deciding the duration of DAPT therapy for the prevention of
VLST and VVLS [4]. A personalized DAPT regime based on
the individual bleeding hazards and the ischemic risks may be
a more logical way in the future.It may be advisable that these,
small but not insignificant, number of patients be monitored for
ST and in absence of any contraindication, be continued indefi-
nitely on DAPT [5].

© GMN

In conclusion, DAPT is a fundamental component of post-PCI
care for the prevention of ST and major adverse events. Based
on currently available evidence, 12 months of DAPT are recom-
mended following DES implantation. Decisions about the dura-
tion of DAPT are best made on an individual basis and should
integrate clinical judgment, assessment of the benefit/risk ratio,
and patient preference.
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SUMMARY

VERY LATE STENT THROMBOSIS 2 YEARS AFTER
IMPLANTATION OF A DRUG-ELUTING STENT (CASE
REPORT)

Patsia L., Ratiani L., Intskirveli N., Nakashidze 1.

Thilisi State Medical University, First University Clinic,
Georgia

A serious long-term complication of drug-eluting stent (DES)
implantation is the occurrence of very late stent thrombosis
(VLST) beyond 1 year after implantation. While VLST has been
observed as late as 1 year following the initial procedure, it re-
mains unknown whether DES thrombosis is a finite phenom-
enon that abates over time or is a risk that persists indefinitely.

Very late stent thrombosis is an infrequent yet potentially fatal
complication associated with drug-eluting stents. We report the
case of a 40-year-old man who sustained an ST-segment-eleva-
tion myocardial infarction 2 years after initial paclitaxel-eluting
stent implantation.

Focal incomplete endothelialization of the stent struts is the
likely cause of VLST; neointimal formation, neoatherosclerosis,
and late stent malapposition might also have contributed.

According to the current guidelines 12 months of dual anti-
platelet therapy (DAPT) is recommended following DES im-
plantation. However, there are uncertainties surrounding the
optimal duration of dual antiplatelet therapy in patients who suf-
fer from drug-eluting very late stent thrombosis. Clinicians face
challenges in treating these patients, particularly when compet-
ing medical demands necessitate the discontinuation of dual an-
tiplatelet therapy.

Keywords: coronary disease, dual antiplatelet, drug-eluting
stents, stent thrombosis, neointima, VLST, myocardial infarc-
tion.
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PE3IOME

OUYEHb ITO3IHUI1 TPOMBO3 CTEHTA CIIYCTA 2 TOJA HOCJIE UMILIAHTALIAM CTEHTA
C JJEKAPCTBEHHBIM ITIOKPBITUEM (CJIYYAM U3 IPAKTUKH)

Haunua JI.3., Patuanu JI.P., Hakammaze U.M., Unuxupsenau H.A.

Téunucckuii 2ocyoapcmeennwitl meouyunckuil ynusepcumem, Ilepeas ynusepcumemcxas kaunuxa, I pysus

Cepbe3HbIM OTHATEHHBIM OCJIOKHEHHEM NMILTAHTAINH CTEH-
Ta ¢ JeKkapcTBeHHBIM mokpeiTHeM (DES) sBisiercst BO3HHKHO-
BEHHE OUeHb mo3aHero Tpombosa crenra (VLST) cyerst 1 rox
I0CJIe UMITTAHTAIHH.

Io ceit nens ocraeTcst HEOOBICHUMBIM SIBISIETCS JIH TPOMO03
CTEHTa, BO3HHUKAIONIMH CIycTs | roj mociie HadyaabHOU Ipole-
JTypbl, KOHEUHBIM SIBIEHHEM WJIH CYIIECTBYET PHUCK €TO pPeIld-
muBa. O4eHb MO3AHUH TPOMOO3 CTEHTa SIBISAETCS HEYaCTBIM,
HO TIOTEHIHAJIBHO CMEPTEIbHBIM OCIOKHEHHEM, CBSI3aHHBIM
CO CTEHTaMH C JIEKapCTBEHHBIM MOKpPHITHEM. B crarhe onmcan
KJIIMHUYECKHH cirydaid 40-JIeTHero My »KUnHbI, KOTOPBIH NepeHec
nHpapkT Muokapzaa ¢ mogbemMoM cermeHta ST cmycrtst 2 romga
Iociie MEepBOHAYAIBLHOW WMITIAHTAIMN CTEHTA C ITOKPBITHEM
MaKJINTaKCena.

Henomnuast owaroBast SHIOTENM3AIlUs CTEHTOB, HEOHMHTHUMAIIb-
HOe 00pa3oBaHHE, HEOAaTePOCKICPO3 M TO3MHSS HEIpaBHIIbHASL
YCTaHOBKA CTEHTA SIBILSIFOTCS BEPOSITHOM MMPUYMHON OYSHB TO31IETO
TpoM0O03a CTeHTa.

B cooTBeTCTBHM C TEKYIIMMHU PEKOMEHIAIMSIMH, ITOCIE HM-
mwranTanuu DES pexomeHmyercsi MpoBelneHne TBOWHON aHTH-
arperaHTHoOi Tepanuu B TedeHue 12 mecsieB. OqHAKO TaHHBIX
00 ONTHMAIEHON MPOJOIDKATEILHOCTH ABOHHOW aHTHTPOMOO-
IUTApHOI Teparuy y MallueHTOB, KOTOPBIE CTPAIAIOT OT OYEHb
MO3IHETO TPOMOO03a CTEHTA C JIEKAPCTBEHHBIM MOKPBITHEM, T10
ceil meHp He mMeeTcs. KIIMHUIUCTHI CTAKUBAIOTCS C TPYIHO-
CTSMHU TIPU JICYCHUH STHX NAIUEHTOB, OCOOCHHO KOTJa MEJIU-
[WHCKHE MMOTPEOHOCTH CTABSAT Mepe]] HEOOXOAUMOCTBIO OTMEHBI
JTIBOMHOHN aHTHUTPOMOOIIUTAPHON Teparuu.
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ASSESSMENT OF NUTRITIONAL STATUS AND MALNUTRITION RISK IN HEALTHY ELDERLY GEORGIANS

Malazonia M., Dvali G., Tabagari S., Tabagari N.

David Tvildiani Medical University, Thilisi, Georgia

Nutrition is a key for solving different health problems de-
spite of age, sex, ethnicity and social status. 21st century human
scientists already know that diet is a major determinant of fu-
ture health [9]. Modern health care professionals have evidence
based arguments that nutrition is an easily understandable and
available personal or public choice, the best tool for prevention
illness and different complications, also for cost effective dis-
ease management.

Nutritional status assessment needs to estimate different nutri-
tion indicators (NIs) [15]. According to ABCD acronym [18,21],
nutritional status assessment unites/combines anthropometric,
biochemical/laboratory, clinical and dietary assessment.

Elderly population is the fastest growing part of modern so-
ciety, especially, in developed countries. A similar picture is ob-
served in Georgia. According to the National Statistics Office of
Georgia and the United Nations Population Fund Office (UN-
FPA) in Georgia [1-3,8], based on the 2014 General Population
Census Data, in 2050 from every four person one will be elder.
However, despite this, the nutrition of the elderly has not been
studied in our country and this issue is without proper/adequate
attention. Based on the above, the nutritional status assessment
of the elderly in Georgian population is a very actual medical
and, at the same time, a large-scale social problem.

Consequently, the aim of the research was: evaluation of nu-
tritional status and malnutrition risks of Georgian healthy elder-
ly, to use modern assessment methods according to our research
goal, development and adaptation of adequate approach consid-
ering specificity of Georgian population.

Material and methods. Study group. The first research on the
assessment of the nutritional status of Georgian elderly people
was planned at the David Tvildiani Medical University, Tbilisi.
Our study was dedicated to assessing the nutritional status of
practically healthy elderly people in Georgian population. At the
moment of the research start (2011) universal health care pro-
gram did not work [1-3, 35], 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 devel-
oped using the exclusion criteria, described in detail in previous
publications [1-3]. After signing an Informed Consent 60-85
years old 75 persons (with different physical and social activity)
were involved in the study: study group > 60 y (n=75) — 14 men
and 61 women; subgroup <75 y (n=64) — 9 men and 55 women;
subgroup 75+ y (n=11) — 5 men and 6 women.

In cross-sectional study we based on so-called ABCD ap-
proach for nutritional status assessment [18,21,34]. Thus we
applied anthropometric, biochemical/laboratory, clinical and
dietary evaluation methods and characteristics:

For anthropometric assessment we first time used: 1. Standard
measurements: weight, height, waist circumference (WC) and
hip circumference (HC), mid arm/mid upper arm circumference
(MAC /MUAC), 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 [3,7,28,36].

2. Body composition determination through single frequency
(50 kHertz) bioelectrical impedance analysis (SF — BIA) using
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Bioimpedance Analyzer BIODYNAMICS BIA-450. Total body
water (TBW) and fat free mass (FFM) or fat free mass index
(FFMI) were calculated based on examination data and using
validated equations [16,17].

TBW,, =3.026+0.358Ht"/R +0.149weight+2.924sex (Vache et al.)

FFM = - 4.104+0.518 Ht*/R_+0.231weight+0.130Xc+4.229
sex (Kyle et al.)

FFMI = FFM / Ht*; where TBW,, is total body water by equa-
tion, Ht is height, R, - resistance at 50 kHz, Xc - reactance, Sex
- 1 for men, 0 for women.

For biochemical/laboratory assessment we used: Albumin,
Total Lymphocyte Count (TLC) — were estimated and calculated
using standard methods and equation (for TLC) [18].

For clinical assessment we first time used: 1. Physical Exami-
nation — inspection and palpation to estimate/evaluate subcuta-
neous fat (e.g., orbital, triceps, fat overlying the ribs), muscle
mass (e.g. shoulders, thigh, calf), generalized or localized fluid
accumulation (e.g. extremities, vulvar/scrotal edema) [34].

2. Histories [9,18,21] of study participants — reflecting: the
health state (Health/Medical history), the social and economic
situation/condition of the person (Social-economic history); in-
formation on the use of medicines (Drug/Medication history).

3. Malnutrition risk Screening tool — Mini Nutritional Assess-
ment Short Form (MNA-SF) [23].

For dietary assessment we used: 1. Diet history [9,18,21] —
gathered information on eating circumstances, nutritional hab-
its, behavior, traditional pattern and food choice (e.g. favorite or
disliked/hated food), also life style factors, especially physical
activity in relation with nutrition.

2. Multiple pass 24-hour recall [33] — using 5 distinct passes,
4 times with a 2-3 day interval, in 4 nonconsecutive days in-
cluding at least one weekend. The questionnaires (see also FFQ)
were interviewer-administered, filled face to face, using a sur-
rogate source (e.g. family member, relatives) to verify informa-
tion.

3. Food Frequency Questionnaire [6,18] - before the start of
the research were created a list of foods and dishes that are tra-
ditionally used by the elderly in Georgia. Based on this list, we
have developed the adapted version of the FFQ - 42 item non-
quantitative open-ended, face to face, interviewer-administered
questionnaire. [1,2]

Daily and usual eating, accordingly, dietary intake were es-
timated and measured considering the results of the question-
naires. Dietary nutrients/energy intake were calculated by us
without computerized dietary analysis systems, based on foods’
composition [20] and considering the nutrients and mass loss
during culinary processing of food. We used a special applica-
tion (Barcode Scanner Apps for iPhone&Android) for identifi-
cation of packaged and labeled foods.

Estimated energy requirement (EER) was calculated using
validated equation [24].

EER (M) = 662-(9.53age[y])*+PA[(15.91weight[kg])+(539.6
height[m])]

EER (M) = 354-(6.91age[y])+PA[(9.36weight[kg])+(726hei
ght[m])]

Where PA is Physical activity coefficient according to Physi-
cal activity level (PAL).
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We also calculate diet energy intake to EER ratio (EI/EER%).
According to computationally received results, research group
was divided into 4 subgroups: 1. participants with EI to EER
ratio over 100%, 2. EI/EER >75 and <100%, 3. EI/EER >50 and
<75%, 4. EVEER < 50%.

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.). Continuous variables were characterized as means
(£SDs) and categorical variables were determined as n (%). In-
dependet samples T test and ANOVA — were used to compare
groups (e.g. according to EI/EER) by continuous variables, to
determine how much of a variable’s mean value is dissimilar in
different groups (by age, sex, EI/EER); Multiple Comparisons,
Bonferroni - to compare each energy consumption group to oth-
ers by each variable; Paired Samples T test - to determine how
two variables are different from each other in one group; Pear-
son coefficient (correlation test) — to evaluate the association be-
tween the dependent variables, for measure the linear correlation
between two continuous variables.

Results and their discussion. Results of Anthropometric assess-
ment: Considering the standard measurements data, the trend of
excess weight and obesity was revealed in the practically healthy
elderly. According to WHO standards, 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” (<75y n=2 men, n=28
women; 75+y n=1 men, n=1 women). There were 4 men (1 from
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<75y age group and 3 from 75+ y age group) with inadequate AMA
according to age and sex characteristics and no one with MAC
(MUAC) lower than 23.5. Table 1 shows the measuring and com-
putational anthropometric indicators values.

Body composition was estimated for each participant using sin-
gle frequency bioimpedance analysis (SF - BIA) data and compu-
tational values according to BIA data (are not presented in table):
resistance (R, O), reactance (X, O), body cell mass (BCM, %), ex-
tracellular mass (ECM, %), extracellular mass to body cell mass
ratio (ECM/BCM), lean body mass (LBM, kg), also, lean body
mass in %-s (LBM, %), fat mass (FM, %), intracellular water (ICW,
%), extracellular water (ECW, %), total body water (TBW, L), total
body water to lean body mass ratio (TBW/LBM, %), total body
water to total weight ratio (TBW/TW, %), basal metabolic rate
(BMR, keal); computational values: impedance (Z, O)=\(R>+X?),
extracellular water to intracellular water ratio (ECW/ICW), TBWEq
- amount of total body water (L) according to (Vache et al.) equa-
tion, fat free mass (FFM, kg) using (Kyle et al.) equation, fat free
mass index (FFMI) also using validated equation. The body com-
position assessment revealed adequate hydration of participants and
there were only one woman from 75+ y age group with FFMI
lower than 15 kg/m?.

Paired Samples T test was used for comparison of several re-
sults obtained from BIA and valid equations, how the two vari-
ables — LBM and FFM, or TBW and TBWEq - are different from
each other in one group. Statistically significant difference be-
tween the TBW and TBW,, was determined (Table 2 - the mean
difference is significant at the 0.05 level).

Results of Biochemical/Laboratory assessment: Serum albumin
lower than <3.5g/dL were obtained in 12 cases: 9 from <75y age

Table 1, Anthropometry, measuring and computational values, mean (SD)

Anthropometric men women
characteristics <75 (n=9) 75+ (n=5) All (n=14) <75 (n=55) 75+ (n=6) All (n=61)
weight 82,9 (10,4) 77,8 (10,7) 81,1 (10,4) 79,4 (15,5) 69,3 (13,6) 78.5 (15.5)
height 1,7 (0,1) 1,7 (0) 1,7 (0,1) 1,6 (0,1) 1,6 (0,1) 1.6 (0.1)
BMI 27,4 (3,6) 25,8 (2,8) 26,8 (3,3) 30,6 (5,6) 27,2 (4,8) 30.2 (5.6)
wC 103,3 (12,5) 101,8 (9,8) 102,8 (11,2) 97,7 (12,3) 90,8 (10,0) 97.0 (12.2)
HC 107,3 (8,6) 106,2 (7,0) 106,9 (7.,8) 116,8 (12,9) 106,5 (10,0) 115.8 (13.0)
WHR 1,0 (0,1) 1,0 (0,1) 1,0 (0,1) 0,8 (0,1) 0,9 (0,1) 0.8 (0.1)
MAC 31,6 (2,7) 28,4 (2,7) 30,4 (3,0) 32,4 (4,1) 29,7 (4,1) 32.1(4.2)
TSF 1,8 (0,8) 1,9 (0,5) 1,9 (0,7) 3,1(0,7) 2,7 (0,5) 3.1(0.7)
AMA 54,1 (17,0) 39,9 (7,0) 49,0 (15,6) 41,5 (10,4) 36,5 (11,0) 41.0 (10.5)

measuring : weight (kg), height (m), WC — waist circumference (cm), HC — hip circumference (cm),
MAC(MUAC) — mid (mid upper) arm circumference (cm), TSF — triceps skinfold thickness (cm); computational:
BMI — body mass index (kg/m?), WHR — waist to hip ratio, AMA — arm muscle area (cm?)

Table 2. Comparison of results obtained from BIA and valid equation

Paired Samples Statistics Paired Samples .
Paired Differences Correlations Paired Samples Test
N Mean Std.D. | Std.Er. mean | Correl. Sig. Mean | Std.D. Std. Er. Slg' (2-
mean tailed)
. LBM 72 50.261 7.451 .878
Pair 1 912 .000 .556 3.669 432 203
FFM 72 | 49.712 8.815 1.039
. TBW 72 36.615 5.452 .643
Pair 2 954 .000 2.377 1.643 .194 .000
TBW,, | 72 | 34.238 | 5.366 .632

Difference between LBM (lean body mass (kg), BIA data) and FFM (fat free mass (kg), Kyle et al. equation),; between TBW
(total body water (L), BIA data) and TBW,, (total body water (L), Vache et al. equation)
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group (4 men, 5 women) and 3 from 75+ y age group (2 men, 1
woman); There were 38 participant with Total Lymphocyte Count
(TLC) lower than 2000/uL: 32 from <75y age (4 men, 28 women)
and 6 from 75+ y age group (2 men, 4 women). Above listed results
are relevant to malnutrition. Finally, it was determined the number
of research participants with malnutrition according to different in-
dicators: BMI — 0; MUAC — 0; AMA — 4 (60-74 y age group — 1
man), (75+ y age group — 3 men); FFMI — 1 (75+ y age group —
woman); Albumin - 12 (60-74 y age group — 4 men, 5 women),
(75+y age group — 2 men, 1 woman); TLC - 38 (60-74 y age group
—4 men, 28 women), (75+ y age group — 2 men, 4 women).

Results of Clinical assessment: Physical Examination, Histo-
ries and screening tool (MNA-SF score 12-14) did not revealed
malnutrition risk.

Results of Dietary assessment: Our research has revealed
Georgian population specificity and Georgian elderly charac-
teristics: 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 nu-
trition and mask the real picture, their life is the existence without
social and economic independent, 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 [1,2].

We have calculated the average daily intake of macronutrients
and energy and dietary energy intake to estimated energy require-
ments ratio for each participant. The obtained results were analyzed.
The subgroups according to the ratio are shown in the Table 3.

We’ve compared groups to each other according to the indica-
tors used in the study. The difference was revealed only to the
characteristics listed in the table below.

To determine which groups are the different and how much this
difference is, each group is compared to the other 3 groups for each
variable. The results of comparison are shown in the Table 5.

Table.3. Age and sex differences in “energy consumption” (by EI/EER ratio) subgroups

Men (n, % ‘Women (n, %
EI/EER (n, %) (n, %) Total (1, %)
<75 75+ all <75 75+ all
>100% 3(33.3%) 2(40%) 5(35.7%) 20(37%) 1(16.7%) 21(35%) 26(35.1%)
75-100% 3(33.3%) 2(40%) 5(35.7%) 20(37%) 2(33.3%) 22(36.7%) 27(36.5%)
50-75% 2(22.2%) 1(20%) 3(21.4%) 11(20.4%) 3(50%) 14(23.3%) 17(23%)
<50% 1 (11.1%) 0 1(7.1%) 3(5.6%) 0 3(5%) 4 (5.4%)
Table 4. The difference between the groups by variables, mean (SD)
EI/EER P F C EI EI-BMR P/EI P/W L/W C/W
~100% 95.6 98.3 289.2 2399.8 767.0 16.0 1.2 1.3 3.7
° (28.3) (36.0) (106.3) (637.9) (600.5) (2.6) (0.3) (0.5) (1.3)
75-100% 64.4 66.0 200.7 1618.6 60.2 16.0 0.8 0.9 2.6
° (8.6) (13.5) (44.2) (193.2) (155.0) (1.9) (0.2) (0.2) (0.5)
50-75% 50.5 55.8 144.6 1196.8 -352.1 16.8 0.6 0.7 1.9
0 (11.5) (28.6) (31.5) (194.5) (211.9) 23) | (02 (0.4) (0.5)
<50% 40.2 25.7 88.9 734.3 -786.5 21.8 0.5 0.3 1.0
¢ (12.0) (6.8) (19.0) (70.8) (328.6) (5.6) (0.2) (0.1) (0.3)

P — Protein, F— Fat, C - Carbohydrate (g, dietary intake); EI — Dietary energy intake (kcal), EI-BMR — difference between dietary en-
ergy intake and basal metabolic rate (kcal); P/EI — protein-derived energy share in total energy intake (%,); P/W, F/W, C/W — protein,

fat or carbohydrate to weight ratio (g/kg)

Table 5. Difference between “energy consumption” subgroups. Multiple Comparisons, Bonferroni (Dependent Variables, Mean
Difference). 1. participants with EI to EER ratio over 100%, 2. EI/EER >75 and <100%, 3. EI/EER >50 and <75%, 4. EI/EER <50%

© GMN

EI/’EER P L C EI EI-BMR P/EI P/W L/'w C/W
2 31.2% 32.3* 88.4* 781.2% 706.8%* 0.0 0.4* 0.4* 1.1*

1 3 45.1* 42.5% 144.6* 1203.0%* 1119.1%* -0.8 0.6* 0.5* 1.9%
4 55.5% 72.6% 200.3* 1665.6* 1553.5% -5.8% 0.7* 1.0* 2.7*
1 -31.2% -32.3% -88.4* -781.2%* -706.8%* 0.0 -0.4* -0.4%* -1.1%

2 3 13.9 10.2 56.1 421.8% 412.3% -0.8 0.2% 0.2 0.8*
4 242 40.3* 111.8% 884.3* 846.7* -5.8% 0.4* 0.6* 1.6*
1 -45.1* -42.5% -144.6* -1203.0* -1119.1* 0.8 -0.6* -0.5% -1.9%

3 2 -13.9 -10.2 -56.1 -421.8%* -412.3*% 0.8 -0.2% -0.2 -0.8%
4 10.3 30.1 55.7 462.5 4344 -4.9% 0.2 0.4 0.8
1 -55.5% -72.6* -200.3* -1665.6* -1553.5% 5.8% -0.7* -1.0* -2.7%

4 2 -24.2 -40.3* -111.8* -884.3* -846.7* 5.8% -0.4* -0.6* -1.6%
3 -10.3 -30.1 -55.7 -462.5 -434.4 4.9% -0.2 -0.4 -0.8

* - The mean difference is significant at the 0.05 level
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Thus, it should be taken into consideration that the results of
our research are not “homogeneous”, moreover, they are some-
times contradictory and require a deep analysis.

Nutritional status implies the level of providing the human
body with energy and necessary nutrients, in other words, it
means the nutritional condition of the person at a given moment
or for a certain period of time. Therefore nutrition assessment
has been defined as comprehensive approach that includes ver-
satile diagnosis of human nutrition using medical, diet and drug
histories, physical examination, anthropometric measurements,
laboratory data [21]. If we simplify, there are three main models
of nutrition: under nutrition, optimal nutrition and over nutrition
[11]. Finally, deficient feeding or excess feeding both lead to
malnutrition. More precisely, malnutrition should be considered
as an acutely or chronically developed condition, as a nutrition
state with different “degree of overnutrition or undernutrition
with or without inflammatory activity”, with physical and func-
tional changes [21]. Though nowadays malnutrition is consid-
ered as synonym of undernutrition and can be defined as “a state
resulting from lack of intake or uptake of nutrition that leads to
altered body composition (decreased fat free mass) and body
cell mass leading to diminished physical and mental function
and impaired clinical outcome from disease.” [9, 31]

Malnutrition is a diagnosis [9,10,15,18,21,25,34]. First of all,
it is necessary to determine who is at risk of malnutrition using
validated risk screening tools [9,10,15,21,29]. It should be noted
that BMI, weight loss, dietary intake, also, albumin and total
lymphocyte count (TLC) are the most commonly used as the se-
lected nutrition screening and assessment instrument parameters
[21]. Diagnostic methods also include measurements of mid arm
circumference and mid-arm muscle area [15,18,21]. According
to An ESPEN Consensus Statement, there is an alternative to
diagnosing malnutrition based on body mass index. Within the
second alternative view, weight loss, reduced BMI and reduced
FFMI (Fat Free Mass Index) are the most valuable diagnostic
criteria, which are visibly and accurately associated with mal-
nutrition [9,10].

According to another approach within A.S.P.E.N. Consensus,
malnutrition accurately reflect energy intake, loss of weight,
muscle mass and subcutaneous fat, fluid accumulation and func-
tional status and diagnosis is based on 2 or more criteria from six
above listed characteristics [9,34]. Malnutrition is a multifacto-
rial condition of human body, that’s why undernutrition often is
areason and a result simultaneously, for example, lack of energy
and nutrition is a high risk factor for different chronic diseases,
which in turn lead to energy and nutrient deficiency. Starvation,
progressive ageing (e.g. over 80 years), disease are possible
causes of malnutrition - separately or together, e.g. ageing ac-
companied by chronic diseases [9,26].

Elderly are specific nutrition group with age-related physi-
ologic and pathologic changes [12], with high risk of different
chronic diseases. Therefore assessing of malnutrition in elderly,
especially, protein energy malnutrition/undernutrition (PEM/
PEU) assessment is a very important task for modern and future
health care professionals. It is noteworthy that PEM/PEU im-
plies condition with different clinical characteristics and without
consensus on diagnostic criteria [10].

As has been said above, our research is the first study of the
elderly nutrition in Georgia. Therefore we needed to select dif-
ferent indicators and use it for the first time in the Georgian pop-
ulation. For substantiated and correct conclusions, our reasoning
was based on ABCD approach [9,18,21] of nutritional assess-
ment. We discussed and appreciated, reviewed and summarized
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the results of our research in accordance with the internationally
recognized and agreed diagnostic criteria [9,10,21,34].

The findings of our study have shown that the MNA -SF did
not reveal the risk of malnutrition in healthy elderly. According
to WHO normal weight standards [36], participants’ BMI were
>18.5kg/m? and did not indicate the risk of undernutrition. the
MNA -SF did not reveal the malnutrition risk in healthy elderly.
Based on many years of experience, low BMI is a significant
determinant of morbidity and mortality in elderly [4], at the
same time, excess BMI is associated with substantially shorter
healthy and chronic disease-free life expectancy [32]. According
to modern research and consensus [4,9,10], the recommended
BMI for elderly is 20-22 kg/m? in different older age groups.

According to our findings, there were no one with BMI less
than 22 kg/m? therefore BMI did not reveal malnutrition/un-
dernutrition in our research group. However, here the question
arises: should the BMI be considered as a undoubtedly reliable
diagnostic criteria? According to our research, this question is
legitimate. In general, the answer is not clear and unequivocal,
especially in the case of elderly people. Why? Nowadays it is
absolutely realistic conditions that cannot be identified by BMI
alone: e.g. changes in weight status over four decades and simi-
lar trends of macronutrients and energy intake despite of BMI
classes [37]; “metabolically healthy obesity” (MHO) [14], i.e.
high BMI without increased cardiometabolic risks; “sarcopenic
obese” i.e. obesity despite of low skeletal muscle mass; “obe-
sity paradox” [22] i.e. obesity as paradoxical protector of sev-
eral chronic diseases. There is an epidemic of obesity in modern
society, so, despite of illness, malnourishment or considerable
weight loss, the patient’s body mass index can be normal at the
moment of examination. Several researches have questioned the
unequivocal indefinite credibility of this index. By M.J. Miiller
words, BMI is a historical, misleading indicator and “to avoid
yesterday’s thinking, we should move away from IBW and
BMI” [22].

Inquiry and Examination of participants according to diagnos-
tic criteria revealed that they had neither weight loss nor lack of
muscle and subcutaneous fat. They had no visible signs of fluid
accumulation (edema can mask weight loss) [34].

SF-BIA results have been demonstrated large quantities of ex-
tracellular water in comparison with intracellular water and low
body cell mass. However, based on these data, our reasoning on
fluid accumulation cannot be reliable because body composi-
tion was evaluated by single frequency BI analysis and SF-BIA
is commonly used to estimate TBW and FFM using validated
equations [16,17,27]. The main component of FFM is muscle
mass, which define the ability to activate and human resources
for energy expenditure and metabolism. Therefore fat free mass
index more valuable indicator than BMI [10,13] and malnu-
trition is associated with FFMI lower than 15 and 17 kg/m?in
women and men respectively.

According to our findings, TBW, and FFMI data does not
indicate malnutrition. Thus, according to the ABCD approach,
the risk of malnutrition did not have been shown using standard
anthropometric and clinical assessment in healthy elderly.

Biochemical/laboratory assessment revealed malnutrition in
several cases. But Malnutrition is caused by different etiolog-
ic factors and implies condition with or without inflammation
[9,21], These indices (serum albumin, TLC) are influenced from
other conditions, e.g. inflammation. therefore albumin as vis-
ceral protein, especially alone, is not sufficiently reliable param-
eter for assessing nutritional status and malnutrition screening
or diagnosis should not be based on visceral proteins highlights
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[5,9,10]. TLC is an age-related indicator more than marker of
malnutrition [5].

Based on our research findings, our discussing without en-
ergy intake and dietary assessment leads to conclusion that there
was no obvious malnutrition risk in healthy elderly of Georgian
population. And that is logical: our study participants were only
practically healthy older people. However, after recent dietary/
energy intake and estimated nutrients/energy requirements com-
parison picture was changed.

Insufficient energy intake is a malnutrition diagnostic crite-
rion [21,34]. Dietary intake to estimated energy requirements
ratio is recommended to estimate energy adequacy. After deter-
mining recent energy intake to estimated energy requirements
ratio, we used 50, 75 and 100 percent thresholds according to
malnutrition grade. If dietary EI/EER is 50% or less during 5 or
more days, energy intake is considered severe acute malnutri-
tion; if EI/EER is 75% or less during 1 month or more period of
time, energy intake is considered severe chronic malnutrition.
[9,34] that’s why we formed so-called “energy consumption”
subgroups with following ratio data “borders™: over 100, over
75 including 100, over 50 including 75, 50 and below.

After the research group was divided into four subgroups and
these subgroups were comparable to each other according to the
indicators used in the study, the difference between them was
not revealed, except for nutrients and energy consumption in-
dicators. This fact once again reiterates our doubts that other
diagnostic criteria may be misleading and unable to detect nutri-
tional risks despite the lack of energy.

Considering the exclusion criteria of our study [1-3], in our
research malnutrition can be discussed in the context of unmani-
fested or compensated chronic diseases, social or environmental
circumstances but not in context of acute illness [31].

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 [30]; the daily and usual eating
assessment using multiple pass approach 4-times (instead of
recommended 3 times) [19] 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
nonquantitative end-opened FFQ adapted to the population of
Georgian elderly.

Therefore, we believe that the received results are notable. In
particular, our study demonstrated the possibility of nutritional
risk in practically healthy elderly. That’s why the elderly nutri-
tional status assessment needs comprehensive analysis and re-
searchers should take into consideration energy intake as neces-
sary diagnostic criteria for malnutrition in healthy elderly.

Exactly insufficient energy intake must be consider as a hid-
den risk in the elderly, which is not determined by the calcula-
tion of standard indices. This means that the burden of illness
and complications in elderly is not unequivocally the age and the
aging, but also the risk of hidden malnutrition.

Conclusion. Our research findings confirm that elderly are
specific nutrition group with specific needs, accordingly, elderly
are the part of population with specific approach for nutritional
assessment.

The use modern assessment methods for evaluation of nutri-
tional status and malnutrition risks of Georgian healthy elderly,
allowed us to the develop and adapt of adequate approach con-
sidering specificity of Georgian population.

© GMN

Malnutrition is a lack of nutrients and energy which leads to
manifested or unmanifested results and several diagnostic crite-
ria are used to determine it [9,10,15,18,21,25,34].

According to our research results, although there is the under-
nutrition of protein and energy in certain groups of participants,
neither malnutrition screening tool nor BMI and FFMI as the
highest trustworthy diagnostic criteria do not reflect real condi-
tion.

This will make us think that the BMI, FFMI, MUC (MUAC)
or AMA, weight, muscle mass or subcutaneous fat loss assess-
ment is not sufficient for the comprehensive assessment of the
risk of malnutrition in healthy elderly. It is necessary to evaluate
energy intake and to determine whether this energy is enough
for a particular individual, because it may be hiding inadequate
energy intake beyond the normal indicators of nutritional status.

The findings of our research suggest that, predictively sig-
nificant malnutrition can be left unattended, overlooked and
undiagnosed without of energy intake assessment in practically
healthy elderly. If we consider that malnutrition is the nutrition
imbalance condition - as the result of inadequate food and nu-
trient, accordingly, inadequate energy intake, then recent intake
and estimated requirements comparison is the best criterion for
defining malnutrition.

Obviously, better understanding of the issue requires 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 patho-
logical changes.

Undoubtedly, healthy elderly people are not patients with
health-related difficulties, therefore they do not have obvious
signs of malnutrition, but presumably they often have a nutri-
tional risk-containing condition the assessment of which is im-
portant for prediction their health, longevity and quality of life
in the long term perspective.
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SUMMARY

ASSESSMENT OF NUTRITIONAL STATUS AND MAL-
NUTRITION RISK IN HEALTHY ELDERLY GEOR-
GIANS

Malazonia M., Dvali G., Tabagari S., Tabagari N.
David Tvildiani Medical University, Thilisi, Georgia

The aim of the research was: evaluation of nutritional status
and malnutrition risks of Georgian healthy elderly, to use mod-
ern assessment methods according to our research goal, devel-
opment and adaptation of adequate approach considering speci-
ficity of Georgian population.

Our research is the first study of nutritional status in Georgian
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=6). We first time used the
standard and alternative anthropometric measurements, SF-BIA
and validated equations for FFM (Kyle et al.) and TBW (Vache
et al.); clinical, laboratory and dietary (adapted questionnaire)
assessment. Estimated energy requirement (EER) was calcu-
lated using validated equation, research group was divided into
4 subgroups based on the diet energy intake to EER ratio (over
100%, >75 and <100%, >50 and < 75%, < 50%.).

The findings of our study have shown the number of research
participants with malnutrition according to different indicators:
BMI - 0; MUAC - 0; AMA — 4; FFMI — 1; Albumin - 12; TLC
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- 38. Independet samples T test and ANOVA, Multiple Com-
parisons, Bonferroni, Paired Samples T test were used to com-
pare variables. The difference between four subgroups was not
revealed, except for nutrients and energy consumption indica-
tors. Although there is the undernutrition of protein and energy
in certain groups of participants, neither malnutrition screening
tool (MNA-SF score 12-14) nor BMI and FFMI as the highest
trustworthy diagnostic criteria do not reflect real condition. Pre-
dictively significant malnutrition can be left unattended, over-
looked and undiagnosed without of energy intake assessment in
practically healthy elderly. Therefore, he comparison of recent
energy intake and estimated energy requirement is the best crite-
rion for defining malnutrition.

Keywords: clderly, malnutrition, undernutrition, nutritional
status assessment, dietary energy intake, anthropometry, alter-
native anthropometry, demispan, body mass index, fat free mass
index, bioimpedance, dietary questionnaire.

PE3IOME

OLEHKA HYTPUIIMOHHOI'O CTATYCA U PUCKA
MAJIBHYTPUIIMHA ¥ 3J0POBOM MOKUJIOM IOITY-
JSAIUUA I'PY3UU

Maanazouust M.O., /Iaau I'H., Tadarapu C.U., Tabarapu H.C.

Meouyuncxuii ynusepcumem Jlaeuoa Teunouanu, Tounucu,
Ipysus

Ilenbto uccnenoBaHus BUINCH OLICHKA HYTPUILIMOHHOIO CTa-
Tyca ¥ prCKa MaJIbHY TPUIIUH 3J0POBBIX ITOXKHIIBIX JIUI B [ py3nu
C HUCIIOJIb30BaHUEM COBPEMEHHBIX METOJIOB OIIEHKH H pa3padoT-
Ka aJIeKBaTHOTO IMOJXO0A C YYE€TOM OCOOCHHOCTEH I'py3HHCKOM
TIOMYJISIIAHL.

HccnenoBanbl noxuisle jnuna B BospacTe Hccienyemast
rpymna >60 ser (n=75): 14 myxunn, 61 >KEHIIWHA; TOATPYI-
nma <75 ner (n=64): 9 MyxuuH, 55 KEHIIUH; moArpymnmna +75
ner (n=11): 5 MyxunH, 6 >keHIINH. BriepBrle MCIOIB30BaHbBI
CTaHJAPTHbIC U AJIBTEPHATUBHBIC AHTPOIOMETPUUYECKUE H3-
MEpEHUsI, OJJHOYACTOTHBIM OHOMMITEIaHC-aHAH3 B (HOPMYIIBI
JUIsS. BBIYHCIICHNs cBOOOIHON OT xupa mMaccel (COM) (Kyle et
al.) m obmero konmuuecTBa Macchl Tena (Vache et al); a Takke
KIIMHIYeCKast, JabopaTopHas 1 quer-oneHka. [Ipenmnonaraemele
sHeprerryeckue norpedroctn (I15I1) BeUMCIIEHBI C TOMONIBIO
¢dopmynsl. Hccnenyemyro Tpyniy pa3aeiaiyd Ha 4 MOATPYIIIBI
C Yy4YETOM COOTHOIIEHHS MOJIY4YEHHOH TUEeTHYeCKON SHepruu c
1311 (>100%, >75 u <100%, >50 u <75%, <50%).

Pesynbrarel IpoOBEJEHHOIO HUCCICIOBAHUS BBISBUIM KOJIH-
YEeCTBO YYAaCTHUKOB, MMEIOIINX PUCK MaJbHYTPHIUH, B COOT-
BETCTBUU C Pa3IMYHBIMU MHAUKATOPAMU: MHJIEKC MAacChl Tela
(MMT) — 0; okpyxHOCTB cpefHeit yacTu mieda — 0; momans
MBIkl mwieya — 4; uageke COM — 1; ans0ymuH - 12; odmiee ko-
n4gecTBO TMMGOIHTOB - 38. TecTbl MHOTOKPAaTHOTO CPaBHEHUS
HE3aBHCHMBIX U ITapHBIX 00pa3Il0B UCIIOIb30BAHBI JUIsl CpPaBHE-
HUSI TIEPEMEHHBIX. Pa3nudme Mexay HOArpyIIaMy BBISBICHO
TOJIBKO TI0 MHANKATOpaM MOTPEOICHUs] SHEPTUH U Hy TPUSHTOB.
HecmoTpst Ha HeOCTaTOK PHEPTUH U OelIKa B HEKOTOPBIX IPyI-
I1ax, HU MHCTPYMEHT CKpPUHMHTA (KOpoTKast popMa MUHH HYTpH-
nMOHHOM oneHkH, 12-14 6aor), vu UMT u uagexke COM He
OTpa3WIM PEbHOTO COCTOSIHUS. BHe omeHku morpebisemoit
SHEpruy, MPOTrHO3UpyeMasl 3HAYUTENIbHAs MalbHYTPULMS MO-
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3ABOJIEBAHUSA CIIEKTPA OITUKOHEBPOMMEJIUTA: OB30P COBPEMEHHbBIX JAHHBIX
1 COBCTBEHHBIE KIMHUYECKHUE HABJIOJEHUSA

"sSIBopckas B.A., 'T'pedeniok A.B., 'Cesepun 10.B., ?)Kpusuyn B.M.

! Xapwrosckas meouyunckas akademus nOC1eOUNIOMHO20 00pA308aHUs, Kagedpa HePONAmMoNOcUU U HeUpOXUpypull;
’Topodckas knunuueckas bonvnuya Ne7, Xapwros, Yrpauna

3aboneBanus crekTpa ontukoHeBpomuenuta (3COHM wmmun
neuromyelitis optica spectrum disorders, NMOSD) — rpymnma 3a-
0oJeBaHHH IICHTPATBHONW HEPBHON CHCTEMBI, B OCHOBE BO3HUK-
HOBEHHUSI KOTOPBIX JIEKUT XPOHHUYECKUI BOCTIANNTENBHBIN Jie-
MHEIMHU3NPYIOMUHA IPOIecC ¢ BOSHUKHOBEHNEM KaHAIONaTHH
Oenka aKBaopHHA-4 ¥ AaHOMAJILHOTO TyMOPAIbHOTO UMMYHHO-
ro OTBETa B 30HaX ¢ MHTEHCHBHOM JKCIIpeccuei aToro Genka -
MHEJIMH 3pHTEIBHOTO HEPBA, CIIMHHOTO MO3Ta, THIOTaIaMyca,
MIEPUBEHTPUKYIISIPHOTO ITPOCTPAHCTBA, CTBOJIA TOJIOBHOTO MO3Ta
[1,2,4,9,16,30,31].

B sty rpynmy B HacTosIiee BpeMsi OTHOCAT CIIEAYIOINe 3a-
oonesanus [30,31]:

1) ontuxoneBpomuenut (OHM) wnu Gonesns JleBuka;

2) ONITHKOCTIMHATILHBIA PACCEeSTHHBIN CKIIEPO3;

3) onTHYeCKWil HEBPUT WM TPOAOIBHO-PACIIPOCTPAHEHHBIH
MHEJINT, aCCOIMUPOBAHHBII ¢ CHCTEMHBIMH 3a00JICBAaHUAMHI CO-
€IMHNTENBHOH TKaH! (CHCTEMHAsl KpacHasi BOTYaHKa, CHHAPOM
Lerpena);

4) onTHYECKHH HEBPUT WM MHENHUT, acCOI[MMPOBAHHBIN CO
«cnenuduaeckumu» a1t OHM moBpeXAeHHSAMH TOTOBHOTO
Mo3ra (THIOTalaMyc, IEPUBEHTPHKYIIPHOE MHPOCTPAHCTBO,
CTBOJI TOJIOBHOTO MO3Ta);

5) cepoHeraTuBHBIC (IO aHTHTENAM K aKBAIOpUHY-4) Ciydan
3COHM.

Panee xk 3COHM otHocuau toapko OHM wmim Gonesns Jle-
BUKa, TIPH KOTOPOM Pa3BUBAIOTCS CHHAPOMBI HEBPHUTA 3PUTEIb-
Horo Hepsa (H3H) w/unm npoaonsHOo-IonepeyHoro Muenura |3,
22]. IHTeHCHUBHBIC MCCIIEAOBAHMS MOCIEIHUX JIET TTO3BOJIMIH
BBISIBUTB, YTO KPOME BBIMICTIEPEUNCICHHBIX CHHAPOMOB MOTYT
BO3HHUKATH U JIPYTHE MTOPAXKEHHS TOJTOBHOTO MO3Ta — THUITOTalla-
Myca, IePUBEHTPHUKYIIPHOTO IPOCTPAHCTBA, CTBOJIA TOIOBHOTO
MO3Ta, C BOBJICYCHHEM JOPCATBHBIX OTAENIOB MPOIOITOBATOTO
Mo3ra — area postrema.

B teuenne nmurensHoro Bpemenn OHM paccmarpuBamy Kak
BapuaHT paccesHHoro ckieposa (PC) m maxke HaswIBaIM a3m-
arckuM PC nmn ontuxocnuHansHEIM PC B CBA3M €O CXOXKNMH
MEPBUYHBIMU TIPH3HAKaMU M cuUMITOoMaMu naebrora [5]. Ot-
KPBITHE BBICOKOCTICIIM(HIHOTO MOJEKYIIPHOTO OHOMapKepa
3aboneBanns — antuten NMO-IgG (Neuromyelitis Optica —
Immunoglobulin G) B 2004 roxy u ero mumeHu — Oenka BO-
HOTO KaHana akBarmopuna-4 (AQP4) B 2005 romy mo3Bonwin
paccmarpuBath OHM Kak caMOCTOSATENBHYIO HO30JIOTHYECKYIO
eauuuiy [20].

Mo nmamsemM gureparypsl, 3COHM BeTpedatoTcst game B
ctpanax lOro-Bocrounoit Asum y 1-4,4 yenoseka ra 100 000
CITy4aeB U MOpaXkaeT MPEUMYIIECTBEHHO KEHIINH (COOTHOIIIE-
HHUE MEXIy My)KYMHAMH W KeHImHamu — 7,8:1-9:1). Cpexnuit
BO3PACT MALUCHTOB — 39 JIET, OJHAKO MOXKET BCTPEYATHCS B JICT-
CKOM U TIO’KHIIOM Bozpacrte [2].

Omuonamoeenes. B ocnope 3COHM nexuT BOSHUKHOBEHUE
KaHaJIONATUH aKBaIIOPHHA-4 ¥ aHOMATBHOTO TYMOPAIEHOTO HM-
MYHHOTO OTBETA.

AxsanopuH-4 (AQP4) oTHOCHTCS K OeNKy cemeiicTBa akBa-
MIOPUHOB U SIBISIETCS CEJIEKTHBHBIM TPAHCIOPTEPOM BOJIBI, yda-
CTBYS B peryisiuuu BopHoro Oananca LIHC. Haubompmas ero
KOHIIEHTpAIHsl 00HaPy)KUBAETCS B 3pHUTEILHOM HEPBE, XHa3Me,
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THIIOTaJIaMyCe, IEPUBEHTPUKYIISIPHBIX 00IACTAX, CTBOJIE, CEPOM
BEIIECTBE CITUHHOTO MO3Ta, 4TO 00yCIaBINBAET BOSHUKHOBEHHUE
XapakTepHOW KinHIYecKoi cumnromaruku mpu 3COHM [6].

Cremudurueckne anturena (NMO-IgG) BeipabarsiBaroTcs Ha
nepuepun, 3aTeM MPOHUKAIOT Yepe3 TeMaTodHIIEPaTnIeCKUi
Oapbep (I'DB) u cBaswiBatores ¢ 6enkom AQP4. Dto mpuBomuT
K HapyIICHUIO KJIETOYHBIX MEXaHM3MOB TPAaHCIOPTA BOJBI, TO-
BpexaeHuio ['Ob, BO3HNKHOBEHNIO BOCHATICHHS U AEMHEIHHN-
3aI[UH C MOCNIETYIOMNM HEKPO30M OJIMTOJCHAPOIUTOB H HEHPO-
HOB, UX KMCTO3HOH Jierenepanuneit. Knuauuecku 3ToT nporecc
MaHU(ECTHPYETCS BBIPAKCHHON HEBPOIOTMYECKOW CHMIITOMA-
THKOH, KOTOpast TII0XO PErPecCHPYET.

B maroreneze OHM Takke MMEIOT 3HaUCHHE M ayTOAHTHUTE-
7a K OenkaM MHEIMHAa — IIMKOTPOTEHHY OJIHMTOACHIPOLUTOB
(MOT) [13].

Hamomopghonoeusa. Mlpu 3COHM BO3HUKAET NEMHUCITHHHU-
3alMs U HEKpo3 B OEIOM M cepoM BEIIecTBaX, ayTOMMMYH-
HOE BOCIMAJECHUE MO THUIy BACKYIUTa. B cIMHANBHEIX oyarax
BOCHAJICHHUSI OTIPEJIENAETCs THAINHU3aINsA coCynoB. B ouare
conepikaTcs Makpodaru, moIuMop(HOSACPHBIC JTCHKOIHTEI,
903UHO(IIBI, KOMIOHEHTHl KOMIUIEMEHTa M UMMYHOTT00Y-
nuHa [3].

B XxpoHHueckHx odarax BOCTAJICHHS PAa3BUBACTCSA TIIHO3,
arpo(usi HEPBHOW TKaHW C MOCIENYIONIel ee KUCTO3HOM Jere-
Heparnmei [3].

Tunvt meuenus. Teuenne 3a0oneBaHHUS MOXET OBITH MOHO-
(a3ubIM (BcTpedaeTcst mpuMepHo B 20% ciydaeB) U pelUANBH-
pytomM (80% cirygaes) [3]. IIpn MonO(Da3HOM THIIE TPOIOTE-
Ho-nioniepeyHbiii Muenut U H3H pa3BuBaroTcs 0JHOBpEMEHHO,
WX TIOBTOPHBIC SMU30/bI HE PETHCTPUPYIOTCS.

[pu permmauBupyromem tume arakda H3H u muenura moryt
TIOBTOPSITHCS CITYCTSI HENENTU Wi Aaxe roaa [3].

Kaunuxa. bonee uem B IOJIOBUHE CIydaeB TPUITEPOM pas-
BUTHSI ayTOMMMYHHOTO MpOI[ECCA MOTYT CIYXKHTb BHPYCHBIC
nHpexnmu, Takue kak OPBU, Bupyc Dmmreitna-bapp, Iepnec
3ocTep W SNHIEMHYCCKHN MAapoTUT. B mocnencrBue pas3BuBa-
10tcs cuaapomsl H3H n/mmm npogonsHo-MonepedHoro MUeInTa
[3,22].

O6sraro H3H npenmectsyer muenuty B 80% cixydaes. B ne-
KOTOPBIX CITydasXx MOPa)KCHUSI BO3HUKAIOT OJHOBPEMEHHO, HO
Yarie pa3rpaHHdeHbl BPEMEHHBIM HHTEPBAJIOM (MECSIIBI, TOJIbI,
necstuetyst). Cumnromarinka OHM 00bI19HO pa3BUBaeTCS B TE-
YEeHHE HECKOIBKUX JHEH 1 JUINTENBHO PErpeccupyeT C COXpaHe-
HUEM OCTAaTOYHOTO HEBPOJOTHYECKOro neduuuta [26].

OnTtudaecknii HEBPUT MPOSBIIAETCS CIETYIOMEH CUMIITOMATH-
Koit [21]:

* aMaBpO3 Ha OAWH Wi 00a 11a3a, TMOIHbINA WM YaCTHYHBIH;

* HapYIICHNE [[BETOUYBCTBUTEIEHOCTH;

* TTO3UTHBHBIC 3pUTEIbHBIE ()EHOMEHBI (3UT3ard, OTHH, IISITHA,
MEpLaHHsA);

* 00JICBOM CHHIPOM B OpOHUTATBHON 00IaCTH.

[NopaskeHne CIMHHOTO MO3Ta MOXKET IIPOTEKaTh TAKKe B H30-
JTUPOBAaHHOW (hOpMe B BHUJE OCTPOrO YACTHIHOTO MPOONBHO-
TIOTIEPETHOTO PACHPOCTPAHEHHOTO MHUEIHTA MPOTSKEHHOCTHIO
3 u Oonee BepTeOpanbHBIX cerMeHTa. KimHuueckas KapTHHA,
KakK TPaBMIIO, TPEICTaBICHa I'PYObIMH JBUTATEIbHBIMHU, TyB-
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Tabnuya 1. JJuacnocmuueckue kpumepuu 3abonesanuii cnekmpa onmuxonespomuenruma (3COHM) ons é3pocivix nayuenmos

uaznocmuveckue kpumepuu ICOHM ¢ nanuyuem anmunien K GReaRopun
(AQP4-15G)
1. He menee | k10MEBOT0 KIHHHMECKOTO CHMITOMA
2. Tonowurensusii Teer na AQP4-1gG ¢ Henons3oBaHHEM HAMIYMIIETO METO/a
obHapy#eHHA (METO/ KIETOUHON NPe3eHTaLHN AHTHICHA)
3. Hcrmosetne albTepHATHBHBIX JAHATHO3OE,

Juaznoemuyeckue kpumepui ICOHM des AQP4-IglG win 3COHM ¢
Heuzgecmusim cmamycom AQP-IpG

1. He menee 2 KIIONEBBIX KITMHHYCCKHX CHMITTOMOR, BOSHHKAIOUIHX B PE3YIILTATE OIHOH
WIH HECKONBKHX KIHHMYCCKHX ATAK H OTBCYAIOUIMX BCCM CACAYIOULIHM TpehoBanmam:
d. KaK MHHHMYM 1 IHI'ED'iBBOﬁ K.'IIHII'H"J’CCKHﬁ CHMIITOM JIOJIAECH 65]11-: HITH 'Ei'GBpHT
SPHTCABLHOTO HEPBA, WAH OCTPBIA MHEIHT © NPOAOALHEIM OOIMIHPHBEIM NONCPSYHEIM
nopaxenuem cnuinoro mosra (ITOTITICM), wan cunjipom area postrema,

6. Pacnpoctpanenue B npoctpanciee (2 win Donee  pasiMuMBIX  KIIOUCBBIX
KJIHHHYECKHX CHMIITOMOR}

¢. Bemonunenne MPT npy HeoOxoaHMocTH

2. Onpuuarenshsie Tecrol i AQP4-I1pG ¢ uenoas3oBaHMeM HAMIYHILIETD METOAR
00HAPYKCHHUA WIH €CIIH TECTHPOBAHHE HEJOCTYITHO
3. Hexmowenne albTepPHATHBHBIX HATHO30B.

Kmoueasie kaunuieckue cHMnmomsi

1. Onrruueckuii HEBPHT

2. Ocrpoiii MECAHT

3. CHHJJ.PC‘M MOPAKCHHA arca posrema: HMHI0N HEOOBACHHMON HKOTRI HIH TOIIHOTE H
PBOTEL

4. Ocrpriii cTROIOBOH CHHIPOM.

5. CHMOTOMATHYCCKAH HAPKOJCNCHA WK 0CTpuil JmoHiedansieli  KIHHHYECKHI
cHEApoM ¢ THnHYHBeM g 3COHM MPT-nopamennem anouuedansioi obnactu.

6. Cumoromarudeckunii nepedpansubiii  cupapoM ¢ THmudsiMe i 3COHM
NOPAKCHHUAMH TOIOBHOM MO3TE.

Honoanumensusie mpedoganun k MPT das 3COHM dez AQP4-IgG u dan 3COHM

¢ Heusgecmubsimu cmamycom AQP4-18G.

1. OcTphiii HEeBPHT 3puTeaBHOO Hepea: MPT rososHoro Mosra

(a) He uMeeT HIMCHCHHIT MK HeCTICUHHUCCKIE HIMCHEHIHA BEJIOro BELICCTRA.

WJIH (b) eeissiaenne nopamennii Ha T2-rHOCPHHTCHCHBHBIX H300pAKCHHIX HIH
NOpaKeHH, HAKAHBAIOIHX ragoinamii Ha T1-B3BCIICHHBIX H30DPAKCHHAX, KOTOPLIC
saHUMaloT Dodtee 1/2 JUIMHBL 3PUTCILHOND HCPRA HIH BOBICKAIOT XHAIMY.

2. Ocrpbiii MueHT: TpeByeTes COOTBETCTBYIONICE MHTPAMEIYILIAPHOE TIOPAKCHHE Ha
MPT, pacnpoctpansiomeecs na 3 u Gonee cMembwx cermenta (ITOITTICM) HJITH
HaanaHe okanbioil aTpodHH CIHHHOTO MO3Ta B 3-X W GoJiee CMEKHEIX CEerMeHTax y
MANHEHTOB € OCTPBIM MHEIHTOM B aHAMHE3E.

3. Cuugpom nopasxcHusa arca postrema: TpeDyercs HAUIHMYHE COOTBCTCTBYIOLIMX
JIOPCANLHEIX TIOBPEHJIICHHIT ITPOJIONTOBATOIO MO3Ia/30HEI area postrema
4. Ocrpuiii creonoBoii cunapoM: TpebyeTca HANKMYHE COOTBETCTBYIOIINX NTOBPEHICHMI

NEPHACHAHMAIBHBIX OTJIC/I0B CTBOJIA I'MJIOBHOI'O MO3IE.

CTBUTETBHBIMH U CHUHKTEPHBIMH PACCTPONCTBAMHU, KOTOPHIC B
OOIBIIMHCTBE CIydaeB He perpeccupyior. Ilpu penuauBupyro-
IIEM MHUEINTE B TPETH CIIydaeB HaOMIOMAIOTCS MapOKCH3MAallb-
HBIE MBIIICYHBIE CIIa3Mbl, CUMIITOM JIepMuTTa, SIBICHUS pajau-
KyJTOTIaTHH.

IIpn nopakeHnH MPOONTOBATOTO MO3Ta MOJKET HAOIIOAATHCS
HEyKPOTHMas MKOTa, TOIIHOTA, PBOTA KaK CICACTBHE BOBJICUE-
HUS B TATOJIOTMYECKHH MPoLiece area postrema (XeMoperenTop-
Has 30HA CICHHAIM3HPOBAHHOW, OOMIBHO KpOBOCHaOXKaeMoit
STEHINMBI, HaXOIIEHCs B CTBOJIE MO3Ta, KaylalbHee triginum
n.vagi, y9acTByeT B PETYISIINH YPOBHS NEKTPOIUTOB JINKBOPA,
peaknmax pBOTHI M Kaluisi, cepAeuHbx cokpamenuit) [1]. Co-
ITACHO COBPEMEHHBIX KPUTEPHEB JUATHOCTHKHU, CHHIPOM HOpa-
JKEHHS area postrema sSBIsIeTCS TPEThUM 1o yactore nocie H3H
¥ MHEJIHTA KITI04eBBIM nposiBnearneM 3COHM.

IIpn nmopaskeHNM TOJOBHOTO MO3Ta MOTYT HAOMIOAAThCS PO~
3omapes, 00JIb 0 X0y TPOHHUYHOTO HEPBa, TBOCHHUE B IIIa3ax,
NITO3 BepXHero Beka. [lopaskenune rumoragaMyca U OKOJIOBOIO-
MIPOBOJHOTO BEMIECTBA MPOSBISIETCS SBICHUSAMH SHIE]anona-
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THH ¥ SHAOKPUHONATHH. [lanueHTsl mperbaBIsAIoT jKalo0bl Ha
TOIIOBHYIO 0071b, TOJOBOKpYKEHHE, ToTepro cayxa. Hapymaercs
MEHCTpyasbHasl (ByHKI[Hs, BOSHUKAET TalaKTOpesi U THIEPIIPo-
JIAKTHHEMUSL.

C KaX10# moce Ny omIel aTakoi HEBPOJIOTHYECCKUN e PUIIUT
HaKaIIMBAETCs, TIPUBOASA K TSDKEIIOH MHBANMAN3ALNH TAIHEH-
ToB [1,18].

[oreps 3perns npu 3COHM 1o qaHHBIM ONTHYECKOH KOTe-
pertHo#t ToMorpadun (OKT) xoppenupyer ¢ arpodueii HepB-
HBIX BOJIOKOH CETYaTKH. MMKpPOKUCTO3HBIM MaKyJIspHbI OTEK
BO BHYTPEHHEM SIJICPHOM CII0€ CETUATKH CIIY)KUT OHOMapKepoM
3COHM [10].

JIn OIEHKH CTENEHH BBIPAXKEHHOCTH HEBPOIOTHIECKUX
PacCTPOMCTB y MAIEHTOB MPUMEHSETCS PaCIINpPEHHAs IIKaaa
EDSS (c anri. Expanded Disability Status Scale), xkax u mpu PC.

IMoctanoBka auarHoza 3COHM ocHOBBIBaeTCSl Ha AHATHO-
CTUYECKHX KPUTEPUAX 3a00NICBaHUI CIEKTpa ONTHKOHEBPOMHU-
enuTa, pazpadoTanHbX B 2015 . MexTyHapOIHOH Irpynmoii mox
pykoBoactBoM D. Wingerchuk (tabmuusr 1-3) [30].
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Juarnoctrka 3COHM 0a3upyercst Ha JaHHBIX HEBPOJIOTHYe-
CKOT'O OCMOTPA, Pe3y/IbTaTOB HEHPOBU3yaIU3aluu U 1a00paTop-
HBIX (CEpPOJIOTMYECKUX) TECTOB.

Cepono3uTHBHBIE MalMEHThl ¢ u3osuupoBaHHbIM H3H wuim
HONEPeYHbIM MUEIIUTOM B HACTOSIIIIEE BPEeMsl KiIacCH(UIMPYIOT-
cs kak umeromue 3COHM, ¢ BBICOKMM PHCKOM IE€pepacTaHus

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

B OHM [31]. ComacHO HOBBIM AMArHOCTUYECKUM KPUTEPUSIM,
nepederr 3SCOHM BkiItouaeT B ceOst HE TOJNBKO CEPOIO3UTHBHEIE,
HO U cepoHeratuBHble cirydan. [Ipubmmsurensro y 20-25% nauu-
€HTOB 0e3 aHTUTeN K akBaropuny-4 (AQP4-IgG-ceponerariBHbIe)
IPUCYTCTBYIOT aHTUTENIA K MUEJIMH-OIUTOICHAPOITHOLUTAPHOMY
nxonporenny (MOG-IgG-ceporo3utuBHsle).

Tabnuya 2. Kpacnvie ¢nacu: nemunuunvie ona 3COHM

Kpacusle dhrazu (krunuveckue / rabopamopnsie)

1. Knunuveckue ocobennocmu u aabopamoptvie danuvie

- NpOrpeccHpyoliee KIMHHYECKOS TEYCHHE (HEBPOJNOIHMYECKOE YyXYIUICHHE, HE
CB3aHHOE C aTakaMu, nonpospenue Ha PC)

- ATHIIMYHOE BpeMsl JUId aTakd: MeHee 4 4YacoB (MCKIIOUUTL HMINEMHIO/ HHGBAPKT
CIIMHHOI'O MO3ra); NPOA0JIKAIONICECs yXy ueHne bonee 4 Heaenb Noce Hayana araku
(MCKJIIOUHTH CAPKOM/I03 HIIH HOBOOOPA30BaHHE)

- YacCTHYHBIH MONEPEYHBI MHENUT, 0cOOCHHO cciim OH He coorBercTByer MPT
xapakrepuctakam [TOITICM (uckimounts PC)

- Hanuuue onuroknoHansHbiX noioc B [{CK (scrpeuarores B <20% ciyuaeB npu OHM
u B >80% ciyuasx npu PC)

2. Hanuwue xomopbudnvix 3aboieganuil, Komopwle MOZYM CONPOBONCOANBLI
cumnmomamuxou, umumupyrowjeti OHM.

- CapKOMI03, [MOATBEPXUCHHBIH MJIM  INPEANONArAaEMbIA 10  KIMHHYECKUM,
PaaMONIOTHYECKUIM WM JTaGOPaTOPHBIM JIAHHBIM (HATIpUMEp, aIcHOTIATHS CPEJIOCTCHIUS,
JIMXOPAJIKa ¥ HOYHAS [OTIHBOCTD, MOBBIILICHHE YPOBHS AHTHOTCH3HH-IPEBPALLIAIOLICTO
(epMeHTa WM HHTEpIEiiKHHA-2 B CBIBOPOTKE KPOBH)

- OHKOJOIMYECKHI [polecc, MOATBEPXKACHHBI WM nNpeanonaracMeli 10
KIHHAYECKHM, PAIHOIOTHYECKAM HITH Tab0paTOPHBIM JIAaHHBIM; HCKJIIOYHTE JINMpOMY
WM NapaHeoruiacTHyeckoe 3aboneBanie (HALPHEMED ONTHYECKAs HEBPONATHS WIIA
MHEJIONATHSI, ACCOLMHPOBAHHHAS ¢ KOJUIANICHH PEAKTUBHBIM MEIHATOPOM NPOTEHHA-S,
MM aHTH-Ma-accolMUpOBaHHBIN JIAHIe(aNbHBIH CHHIPOM)

- XpoHHYeCKas WH(EKIHs, MOATBEPIKIACHHAS WK NpearoaaragMas no KIHHHIECKHM,

PaJIHONIOTHIECKUM HIIH JIa00paTOPHBIM JIAHHEIM (Hanpumep, BUY, cuduiuc)

Kpacuvte iprazu (Koneenynonnas nHeluposu3yanu3ayus)

1. lonoenoii moze

(naneust [laycona)

- KOPKOBBIE OUaru

a. nanuuue na T2-p3pemennnix nzodpaxennsx MPT, uamenennii, Tunuunsix s PC
- OYard, PaclONOKEHHBIE MEPICHINKYISAPHO OOKOBOH TMOBEPXHOCTH KEITYI0UKA

- QUard, MPHIIETAIoNIMe K GOKOBOMY KeTyJ0uKY B HIDKHEH BHCOUHOM lone
- IOKCTAaKOPTHKAJIbHBIE OYArH C BOBJIEYECHHEM MOJKOPKOBBIX U-BOJIOKOH

6. uamenenus na MPT, ykassiBaroniue na 3a6onesanns, otau4nsie or PC u OHM.
-04aru ¢ JUIMTEIBHBIM (>3 Mec.) HAKOIUICHHEM TaJI0JIHHS

2. ClIMHHO#M MO3T

- jnubddysHoe, HeEUETKOE H3MEHCHHE

- XapakTepuCTHKH, Ooiee xapaxkreprsie juia PC, vem s 3COHM

- NOpaKeHHs] MeHee 3-X CMEKHBIX CErMEHTOB CIMHHOIO MO3ra B CAarHTTallbHBIX
TIpoeKIMsX Ha T2-B3BeNIEeHHBIX H300paKEHHAX.

- NOBPEXAEHWs, pacloioKeHHble npeumymiectsenno (70%) B nepudepuuecknx
OTJIe/Iax CHEHHOIO MO3ra Ha aKCHAJIBHBIX 12-B3BelIEHHBIX H300paKeHHUAX

curnana Ha T2-B3BEMIEHHBIX H300paKEHUSIX
(MHOI'/1a BCTpEYaeTes PH JUIMTEILHOM MM IporpeccupyloieM teuenue PC)

Jleuenue. Bo BpeMsi 000CTpeHHsI NPOBOJUTCS BHY TPUBEHHAS
nynbe-Tepanusi koptukocrepounnamu (KC) wn/umu oOMeHHbIH
iazmagepes (OIT) [11]. Hasnauenne KC ¢ nepBbix aHel 3a-
GosieBaHMs M B TeueHHE 3-5 QHEH crocoOCTBYeT MUHUMH3ALUH
notepu akcoHoB [17]. Ilpu HenocTaTodHol MX 3GPEKTUBHOCTH
pexoMeHoBaHo mpoBenenue 5-7 ceancos OII [25]. OIl mox-
HO paccMarpHBarh KaK JICYCHHE NEPBOW JIMHUM IPH THKEIOM
TEYEHUH 3a00JIEeBaHMS, a €ro OTCPOUYCHHOE Ha3HAYCHUE KOp-
penupyeT ¢ HebnaronpuatHeIMH ucxonamu [14]. IIposenenue
nojiepkuBatoiux ceanco OIT Taxke OKa3aHO NPU CTEPOUI-
pedpaKTepHOM PELUIMBUPYIOLIEM TSUCHUH JUIs CTA0MIN3ALMH
3aboneBanws [ 14].

Just npoMIIakTUKK PELMANBOB TIPErapaTtoM IepBOH JIMHUH
SIBIISIETCS Q3aTUONPUH, MUKO(eHOonmaTa MOpeT U pUTyKCUMad
[27,3]. Ux xombOunamus ¢ Hu3komo30BeiMH KC mokasana 60ib-
uryro 3¢ ¢pexruBrocts [12]. Ecth coobuenust 06 addhexrnBHoO-
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CTH BHYTPUBEHHOW Teparmiy UMMYyHOIIOOyanHOM [29], ofHaKo
YETKUX peKOMCH}IaL{I/Iﬁ OTHOCHUTECJIBHO TIPOAOKUTEIIBHOCTH
IpoGHUIAKTHYECKOTO JIUSHUsI 1O el JIeHb HeT.

A3aTHONIPUH — UMMYHOCYIIPECCUBHBIH Mpenapar UTOCTaTH-
YECKOro AEHCTBHUS C BEICOKOH 3(()eKTHBHOCTBIO MPEOTBpallie-
Hus peunanos 3COHM [7]. Ha3znagaercst BMecTe ¢ NpeaHu-
30HOM €XeTHEBHO IepopanbHo B o3¢ 2-3 mr/kr. Heobxoanma
HAaCTOPOXKEHHOCTb B OTHOLICHUHN PAa3BUTHSA MUEJIOAUCIIIIA3UN U
HMM(bOMbI Yy NanueHTOB.

Putykcnmab (antu-CD20) — mpoTHBOOIYXOJIEBOE CPEICTBO
U3 rpyniibl MOHOKJIOHAJIBHBIX aHTUTEIL. l_[pI/IMeHﬂeTCH molr BHY-
TPUBEHHO B 1-if 1 14-if 1eHb, MOBTOPHBIH Kypc Kax/ble 6 Mecs-
nes. HeoOGxonuM koHTponb konuuecTtsa kiaetok CD19 (<0,1%
obiero konuyectsa uMdoruTtoB) [8]. Tepanus putykcumadom
MOJKET MPUBOUTH K CTOMKOM JIEHKOIEHUH U 3a/iHel 00paTUMOii
sHLedaonarun [§8].
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Tabauya 3. Heuposusyanruzayuonnvie xapakmepucmuxu 3COHM

MPT cnunnozo mo3za, ocmpblii nepiuod

HOMIICM, accoyuupyioweecs ¢ 0CMpbiLM RONEPEUHBIM MUETUMOM:

- YBEJIMYCHHBIH CHIHAl HA CaruTTAIbHLIX 12-B3BEILEHHBLIX H300paXKEHHAX
(cranpaprapie T2 B3BelwleHHBIC H300paXKeHHs, MpoToHHAs IwioTHOCTH Wiu STIR
HOCNICAOBATENBHOCT), PACHPOCTPAHAIOMIEECH HA 3 MM OOJICE CMEKHBIX CErMEHTA
CIIHHHOTO MO3Ta.

- mnpeobnagaHue MNOPAKEHUS LEHTPAIbHBIX oTAenoB (Gonee 70% mnopakeHus
PACLIONIONEHO B IIpEJieiaX CEpOro BElIECTBa)

- HaKOIUICHHE Ta/I0NIMHUSA B ovare rnopaxkeHus Ha T1-3BeuieHHbIX n300paxeHusx (0e3
cnelr(UUecKoro pacupe/ieeHys Win 1aTTepHa HAKOIJIEHHs] KOHTPAcTa).

pyzue xapakmepnvie npusHaKi, KOMOpsle MO2ym bvlmb 06HAPYIICeHbl

- POCTpPaJIbHOE PACHPOCTPAHCHHUE IOPAKEHHS B CTBOJI I'OJIOBHOI'O MO3ra

- pacnmMpeHHne/0TeK CTHHHOTO MO3ra

- cHipKen#e curnana Ha T1-B3BeleHHbBIX H300PAKEHUIX, COOTBETCTBYIOMIETO 00JIaCTH
TIOBBIIIEHHOTO CHIHaa Ha T2-B3BeleHHBIX H300paKEeHHsX.

MPT cnunnozo Mo3sza, xponudeckas cmaous

- HPOJIOIBHO PACIPOCTPAHSIOMIASICA aTPOQHS CIIHHHOTO MO3ra (YETKO JieMapKallHOHHAsK
arpodusi, pacnpocTpaHsOm@ascs Ha >3-X CMCKHBIX, [OJNHBIX CCIMCHTA H
JIOKQJIM30BaHHAS Kay/aJbHee OLPEACICHHOr0 CErMEHTA) ¢ H3MCHEHHEM (hOKaIbHOrO
i auddysnoro T2 curana, BKIIOYAOWEro aTpohUYECKii cerMenT, uinu 6e3 Hero.

MPT 3pumenshozo Hepea

- OJIHOCTOPOHHEE WM JIBYCTODOHHEC IIOBBIICHMC CHTHana Ha 12 B3BEIICHHBIX
H300paKCHUAX WM yCHICHWE HAKOIUICHHs TajodvHus Ha T1 B3BEIEHHBIX
U300pKEHUSIX B 3PHTENILHOM HEPBE MIM ONTUYECKOH Xua3Me; TNPOAOJILHbIE
MOBpEXIeHUs (OXBaThIBAIONIME GoJlee TOJIOBHHBI PACCTOSIHHS OT OPOHTEI JI0 XHA3MBI) ©
BOBJICYEHHEM 33/IHUX OT/IEIIOB 3PUTENLHBIX HEPBOB MIIM XHA3MBbl.

MPT 20n081020 Mo32a: hammepibl nogpedicoenuti, munuunoie ons 3COHM (veéeruuenue
cuenana na T2-e3sewennvix uzobpasicenusx)

- OYary B JIOpP3albHBIX OT/IENaX POJOII0BATOro Mo3ra (0coOeHHO area postrema), Witk
HEOOJIBIINE U JIOKAIH30BAaHHBIC, YACTO JABYCTOPOHHHE HUIM C PACIPOCTPAHCHHEM HA
BEPXHHE CETMEHTHI MICHHOTO OT/eNa CIIHHHOTO MO3Ta.

- HEPUDICHMMAIIBHBIC MOBEPXHOCTH YETBEPTOTO IKENYHOYKAa B CTBOJE TOJIOBHOTO
MO3Ta/MO3IKEUKE

- 0Yard B THMIOTAjJamyce, TajaMyce HJIH C BOBJICYCHHEM IMEPHINCHAHMAIILHBIX
HIOBEPXHOCTEH TPETHErO eIy 104Ka

- KPYITHBIC CJIMBHBIC OJJHOCTOPOHHHUE WJIM [IBYCTOPOHHHE CYOKOPTHKAJIbHBIC OYar MU
OYary, pacroiokeHHbIe ryooko B GeoM BemecTse.

- junbble (1/2 juMHbl MO30JMCTOrO Tena WM Oonee Kpynuble), nuddysnbe,
TETEPOI'CHHBIE IOPAXKEHHS MO3OJUCTOIO Telld € HpU3HakaMH oreka. JlnmHbbIC
NOBPEXKACHHUS KOPTHKOCHHHAJILHOTO TPAKTa, OJJHO- HJIH ABYCTOPOHHHUE, C BOBJICYCHHEM
BHYTpPEHHEH Kalcy 1ol 1 HOXeK Mo3ra.

- OOLIMPHBIC NCPUINCHIUMANBHBIC OYard I[OPAXCHHS TONOBHOTO MO3ra, 4Yacro

HaKalUIMBAKOIIHE TaJOTHHUHA.

Muxogenonara MOGETHII — UMMYHOCYTIPECCUBHBIH ITpera-
par OUTOCTAaTHIECKOTO JICHCTBHS, CHIDKAIOMNI abCOIIOTHYIO
yacToTy peuuausos npu OHM [8,19,23]. [Ipumensercs mo
1000 mr mepopasbHO JBa pasa B JieHb. HeoOXoquM KOHTpPOIb
abcomoTrHoro konmmdectBa JmMmdonuToB (mens: <1500/mi),
¢ynknun movek u nedenu [28]. [loGounsie ¢ exTs! aHamorHy-
HBI a3aTHOTIPUHY.

B nacrosmuii MOMEHT IpOBOIATCA KIMHUYECKHE HCIIBITA-
HUSI HOBBIX IIPENapaToB - HHTHONTOPOB KOMIUIEMEHTA U HeH-
TpodribHOM snacrassl, Onokaropos cBszbBaHus AQP4-IgG
¢ AQP4 [15,24], xotopsle MOTYT 00ecreunTh dPPEeKTHBHOCTD
JIeIEeHHS TAHHOTO 3200JIeBaHusL.

IIpoenos. Ucxonsl 3COHM pa3nuyHbl — OT HOJHOIO BBI3J0-
POBJICHHS ¥ HAIMYNSI PEMUCCHI 10 caMOro HeOIaronpusTHOTO
BapUaHTa C IPOrpPeCCUPYIOIIUM yXYILIEHUEM U CMEPThIO Mallu-
eHTa.

[TpuBoguM mpHUMeps! COOCTBEHHBIX KIMHIMYECKHUX HaOIIone-
HUil U1 IeMOHCTpanuy pa3iuuHbix BapuantoB 3COHM.
Bonbuas K, 32 r. JKanoObl: c1abocTh B JIEBBIX KOHEUHOCTSIX,
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Oombliie B pyKe, CHIDKEHHE 3PEHUS Ha JIEBBIT I1a3.

Amnamues 0osie3Hu: cuuTacT cedst 0onbpHOM ¢ urons 2018 1., korga
PE3KO CHM3MIIOCH 3PEHME Ha JIEBBIH I1a3, MOSBUIACH OONE3HEH-
HOCTb IPH JBHKEHHUH JIEBOTO Ia3HOTO A0710Ka. [To JanHbM Mar-
HUTHO-pe30HaHCHOH Tomorpaduu (MPT) romoBroro mosra ot
27.06.2018 1. — nerkast BHyTpeHHss ruapouedanus. [Ipoxoauna
Kypc Jedenus B odranpMonornyeckoM oraeneHuu O61acTHOM
kauHn4eckoi 6onpaune ¢ 02.07 mo 12.07.2018 r. mo moBoxy pe-
TpOoOyNbOAPHOTO HEBPUTA 3PUTEIBHOTO HEpBa JICBOTO IVIa3a, C
HE3HAYUTEIILHOM IONOKUTENBHON TMHAMUKON. B KoHue urons
2018 1. oTMeTHIa pa3BUTHE CIA0OCTH B JEBBIX KOHEYHOCTSIX,
6oubire B pyke. 20.08.2018 r. nposeneno MPT mieiinoro otaena
MO3BOHOYHHKA - TPU3HAKH MPOTSHKEHHOTO 04aroBO-(hOKyCHOTO
MOPA)KEHUs] CITMHHOTO MO3Ta Ha YPOBHE IIEHHOTO OTAeNa Io-
3BOHOYHHUKA C HAJIMYMEM yYaCTKOB KOHTPACTHOTO HAKOIICHHS
JeMHEIMHI3HpYIomero xapakrepa (puc. la). MPT romoBHOro
mosra ot 20.08.2018 . - mpU3HAKKM €TUHUYHBIX O4aroB B CyO-
KOPTUKAJILHOM 0€JIOM BEILECTBE TOJIOBHOTO MO3ra B 00enx J100-
HBIX 10ysX (puc. 10).
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0.3T MRC48593 HEMO MEDIKA KHARKOV CardioHosp 8

Konovalova Oksana Sergevna

_tra_dark-fluid 1986 Feb 24 M 1317-Head-C-Spine+Ce
/18

Im: 18/23

Ax:H25.8 (COI)

Acq Tm: 08:10:30.8

Mag: 2.4x

ET.7
TR:8210.0
TE: 79.0

5.0thk/1 5sp

W:1564 L:868 ~ DFOV:17.3x 23.0cm

Puc. 1 a, 6. Ouazoso-ghokycnoe nopadicenue cnunHo20 Mo32d HA YPOBHE WENHO20 0MOend NO360HOUHUKA
€ HAMUYUEM SUNEPUHMEHCUBHBIX YUACHIKOE OeMUSTUHUSUPYIOWe20 Xapakmepa (a);
eOUHUYHbIE Ouacl 8 CYOKOPMUKATIbLHOM DeloM eujecmeae 201086H020 M032a 8 0beux 100HbIX 001X (0)

Puc. 2. Ouazosoe nopaosicenue spumenvrHo2o Hepea cnpasa

B HeBponoruyeckoMm craryce: TiasHble menn S=D, 3padku
D=S, ®otopeakiuu xkuBbie. JIBIKEHUS [Ia3HBIX SOJI0K B TIOJ-
HOM oObeme. JIumo cuMmeTpuuHO. [T10TOUHBIH pedieke coxpa-
HEH. SI3bIK 10 cpeaHel JMHUU. MBIIIEUHbIH TOHYC HE H3MEHEH.
MpllieuHasl cujia CHIDKCHA B JICBO pyke 10 3 0., B JIeBOii HOre
110 4 6. CyxoxkunbHbIe peduiekchbl ¢ pyk D<S Beicokue ¢ Hor D<S
Bbicokue. CumntoM babunckoro ¢ 2 cropoH. B mpode Pombepra
ycroiturBa. KoopnuHaTOpHBIE TPOOKI BHITIOIHSCT YIOBICTBOPH-
TenbHO. HapylieHuii 4yBCTBUTEIBHOCTH HE BBISBICHO.

Ocmotp okynucta 31.08.2018 . — wactiyHas arpodus 3pu-
TeNbHOTrO HepBa 06oux a3 (OS>0D).

04.09.2018 . uccnenoBaHue KPOBU HA aHTUTENA K aKBAIlOpU-
Hy 4 — tutp anruren 1:320 (Hopma<1:10).

Takum 00pa3oMm, XapaKTepHOE HAYallo0 U KIMHHUYECKHUE MPO-
SIBIICHUST 3a00JICBaHKsI B BHUJIC HEBPHUTA 3PUTEIBHOTO HEpBa C
MOCICAYIONIMM  MPUCOCAUHCHUEM  MPOAOIHHO-IIONEPEUHOTO
MHEITUTA, TIONTBEPIKICHHOTO pe3ynsrataMmu MPT, a Taxke Ha-
JINYUE TIOJIOKUTEIBHOTO TECTa Ha aHTUTENA K aKBallOpUHY-4 B
CBIBOPOTKE KPOBH, MO3BOJIMIIA YCTAHOBUTH OKOHYATCIIBHBIN JH-
arHo3 — ONTHKOHEBPOMHUEIHT CO 3PUTEIBHBIMU HAPYIICHUSIMH,
JIEBOCTOPOHHUM I'€MHUITAPE30M.

Crnenyromuii KTMHAYECKUN ciydail Obul OoJiee CIOKHBIN B
JIUArHOCTHYECKOM IIIaHE.

Bonsnas I'. 45 ner. XKanoOsl: cimabocts B HOrax, OoJibiie B
MIPaBOii, CHIDKCHNE YyBCTBUTECILHOCTH B JICBOI HOTe, HapyIIe-
HHUE TOXOIKH, 00masi ciabocTh, OHEMECHUE B TPYAHOM OTJICIIC
MMO3BOHOYHHKA OIOSICHIBAIOIIETO XapaKTepa, YacThle TMO3bIBBI K
MOYCHUCITYCKaHUIO.
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Anamue3 6onesnu: Cumraer cebs OONBHOW C cepeIuHbI
utoHda 2015 r., xorna crajga oTMe4arh OIIYIIEHHUE OHEMEHUS
B CTOHax. 3aTeM NPUCOEIWHWINCH OOJIM OIOSCHIBAIOLIETO
XapakTepa B I'PyJHOM OTJelle I103BOHOYHHUKA, CTAJ0 MOJHHU-
MaTbCsl OHEMEHUE, MOSBUINCh UHTEHCUBHBIC NPOCTpPEIUBA-
fomue O0MM B HOTaxX M pyKax, 3y[ B 00JacTH LIeHW W TPYya-
HOM KJIeTKH, 3aJepXkKa IPU MOUYEUCIYCKaHUH, MOSBUIHCH
reprneTudeckKyue BBICHIIAHMS B IIEHHOM U TPYIHOM OTAesax
MO3BOHOYHHKA (IpHHUMana B TedeHue 10 aHEH alUKIOBUp
800 mr 5 pa3 B nenb). Beimonneno MPT weiinoro, rpyaHoro
U MOSICHUYHOI'O OT/e/1a I03BOHOYHMKA, BBISIBICHBI O4aroBbIe
U3MEHEHUs B LICITHOM OTzelIe T03BOHOYHMKA, BEPOSITHEE BCe-
ro, BOoCHajuTelbHOro reresa. Panee (17.10.14 r.) manneHTke
BbINOJIHEHO MPT romoBHOro Mo3ra B B34 € 4acTOH TOJIOB-
HO¥1 60mb10. [10 TaHHBIM HccaenoBanus — MP-nipusHaku nuc-
UPKyJsITOpHOH dHuIedanonarnn. B urone 2015 1. mponura
KypC CTallMOHApHOTO JieueHHUss B [OpoJCKON KIMHHUYECKOH
6onpHUIE Ne7, yCTAaHOBJICH BUPYCHBIN MHEJIHT C ABYCTOPOH-
Hel NupaMHAHON HEZOCTaTOYHOCTbIO, YYBCTBUTEIbHBIMU U
C(UHKTEpHBIMH paccTpoiicTBaMHu. IlocTrepneTndyeckuil mo-
JUTaHTJINOHEBPHT, CTOMKHI BBIPa)KCHHBIH 00JIEBON CHHAPOM.
IIpoBoaunacek mynbe-Tepamnus COIXyMeaposioM, OnoBeH. BrI-
MUCaHAa C MOJ0XKUTEIbHON TUHAMUKON.

B oxtsi6pe 2016 r. pa3Buiace ciabocTh B HOTaX, CHU3HU-
J0Ch 3peHue Ha npabii ras. 12.10.2016 r. nposeneno MPT
TOJOBHOTO M CIMHHOI'O MO3Ta: 04aroBoe IMOpa)X€HHE 3pHU-
TEJIBLHOTO HepBa cipasa (puc. 2) U CIHHHOTO Mo3ra (puc.3),
KaK MpOsIBIICHHE JeMUCIHHU3NpYIOIero 3aboneBanus (y4au-
ThIBasl JIOKQJIM3alUI0, BEPOSITHO, KaK IPOSBICHHE OITHKO-
HeBpoMuenuta). Ilocie BBeJeHHS KOHTPACTHOTO BEIIECTBa
oTMedasloch ycuieHue MP-curuana ot o4aroB B 3pUTEIbHOM
HepBe ¥ CIUHHOM Mo3re Ha ypoBHe Th1-Th2.

[TanmeHTKe MpoBeAEH aHAIU3 Ha TUTP aHTUTEN K aKBalo-
pun-4 1gG. ITockonbKy pesynbrar OblT HeraTHBHEIH (<1:10),
BBICTABJICH JUArHO3: PaCcCEsHHBIHN CKIepo3, peMUTTUPYIOLICE
TE€YEeHME, ¢ HIDKHUM Iapanape3oM, HapylIeHUEeM aKTa XOIb-
ob1 u uyBcTBHUTeabHOCTH (EDSS 3.5 6). [IpoBeneHa mynbc-
Tepanus corymeaposoM. bonbHas BelucaHa ¢ yIy4llIEHUEM,
BOCCTAHOBWJIACh CWJIa B HOTaX, COXPAaHSINCh 4yBCTBUTEIb-
Hble HapyLICHMUS.

16 HOs0ps 2017 . Ha MPT romoBHOTO MO3ra OTMEdYaercs
04aroBoe NOpa)KeHUE 3pUTEIBHOIO HEPBa ClieBa U CIpaBa (puUc.
4a), Gomee NPONODKEHHOE MOPAXKCHNUE 3PHTEIBHOTO HEpBa
crpaga (puc. 40).
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Puc. 5 a, 6, 8, 2. MP-npusnaxu npomssiceHHo20 04a2060-ghoKyCHO20 NOPAICCHUL HUICHE-UUETIHO20

U 2PYOHO20 OMOeN08 CHUHHO20 Mo32d (a, 0, 8, &) ¢ NPUSHAKAMU AKMUEHOCMU (@)
24.09.2018 . mosiBuack cnabocTh B MPAaBOH HOTE, HAPOCIIO
OHEMEHHE B JIEBOI HOTE U B TYIOBHIIIE, OLTYIICHUE CTATUBAHHS
B I'pPyAHOM OTJiesie To3BoHOYHMKA. [ocnuTtanu3uposana B I'Kb

Ne7.28.09.2018 1. mpoBenerno MPT ¢ HimkHEIEHHOTO (C YpOB-
us1 C5) 10 IrpyaHOTO OTAEIOB IO3BOHOYHMKA — MP-mpu3Hakn
09aroBOro MOPA)KeHUsI CIIMHHOTO MO3Ta, KaK IPOsBICHUE Jie-
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MHEJIMHU3UPYIOIero 3aboneBanus, OOJblIe COBMANacT C OI-
TUKOHEBPOMHEIUTOM (pHC. 5), ¢ NpHU3HAKAMHU AaKTHBHOCTH,
OoTpHLIATeIbHAs JUHAMUKA B CpaBHEHMHU C npensiaymum MPT
HCCIICIOBAaHUEM.

Takum o6pasom, yuurtsiBas ganueie MPT (ouaroBo-dokyc-
HO€ NOPaXXCHUEC 3PUTEIIbHBIX HEPBOB U CIIMHHOTO MOSFa), Ha-
Ju4ue 2 KIIOYEBBIX KIMHHUYECKUX CHUHIPOMOB (ONTHYECKUH
HEBPUT M OCTPBIM MHENIUT), OTCYTCTBUE aHTHUTEN K aKBaIlo-
puH-4, cienyeT NPeAnoyIoKUTh, YTO Y JaHHOW MAlMeHTKU He
paccestHHbIN CKIIepo3, a 3a00JIeBaHHE CIIEKTPa ONTUKOHEBPO-
MuenuTa 6e3 aHTUTEN K OeKy-akBanopus 4. Ciae1oBaTeNbHO,
CTaHJdapTHas Teparusa, U3MEHAOMass TCYCHUE PaCCCIAHHOIO
CKJIepO3a, il He IT0Ka3aHa.

BriBoabl. Cx0keCcTh KIMHHYECKON CUMIITOMATHKH 3a00JIeBa-
HUH M3 TPYyNIbl CIIEKTpa ONTHKOHEBPOMHUEINTA MEXIY CO00M
U ApyruMu JEMUCIIMHU3UPYIOHUMU 3a60J’[eBaHI/I$[MI/I, TaKUMH
KaK paccesHHbII CKIepo3, peLUIUBUPYIOILUI ONIEpeYHbIi MuU-
CIIUT, PELUIUBHUPYIOLINI PEeTPOOYIbLOApHbIA HEBPHUT, OCTPBIMA
paccesHHbIH dHIIC(HATOMUCITUT, CUCTEMHAS KpacHas BOJTYAHKA,
CapKOUI0, YaCTO OCJIOXKHSET IOCTAHOBKY OKOHYATEJILHOTO JIHa-
rHO3a U TpeOyeT KOMIUIEKCHOI'O MOJXO/a AUAarHOCTUKH C yue-
TOM >kasi00, aHaMHe3a 3a00JIeBaHusl, JaHHBIX HEBPOJIOTHYECKO-
r'0 OCMOTpa, CEPOJIOINYECKUX TECTOB Ha BhisiBIeHHE AQP4-1gG
1 MOG-IgG, nanHBIX HEHpOBU3YyaIN3alMd U HHCTPYMEHTAIIb-
HBIX MeTofl0B HccienoBanus. [locranoBka nuarnoza 3COHM
OCHOBBIBACTCA HAa NUATHOCTHYCCKUX KPUTCPUAX 3a60nesa1—mﬁ
criekTpa onTukoHespomuenuta no D. Wingerchuk u coasr. [30],
4TO MO3BOJISIET UCKIIFOUUTDH APYT'YIO IIAaTOJIOI'HIO U UCIIOJIb30BaTh
NPUHOUIINAIBHO OTIIMYAIOIIYIOCS TEPAITUIO.

JIMTEPATYPA

1. bakynaun U. C., Cumanu T. O., Konosasnos P. H., 3axaposa
M. H. IlopaxeHue area postrema Kak NpUYMHA HEYKPOTUMOH
UKOTbI, TOUIHOTBI U PBOTHI IIPU 33.60J'ICBaHI/l$[X OIITUKOMMEIIUT-
HOTO criekTpa (HabmogeHue u3 npakTukn) // JKypH. HeBpojIoruu
u neuxuarpun.— 2017.— Ne 10, Boin. 2.— C. 21-23.

2. bymyesa H. H. Cunnpowm JleBuka (ONTUKOMMENNT) NIPU pac-
cestnHoM ckiiepose / H. H. Bymryesa, E. C. CrosiHoBa / Odrainb-
Mosnorudeckuit xypH.— 2012.— Ne 3.— C. 83-86.

3. Muponenxo T. B. Ontukomuenur (6ose3ns JleBuka). Hayu-
HBII 0030p M coOcTBeHHOE KiMHHYeckoe HaOmonenue / T. B.
Muponenko, V. B. Xyberosa // MexayHap. HEBPOJIOTHYECKHIA
KypH—2015—-Ne 1 (71).— C. 141-147.

4. sleopckas B.A., I'pebentok A.B., Cesepun 10.B. CoBpemen-
HbIC JIAHHBIC 00 ONTHKOHEBPOMHUENIUTE, WK Oosie3nu J{eBuka //
Mixxnapoauuii Mmeananui sxypHai. —2018. — Ne 4. — C. 47-53.
5. Barhate K. S. A clinical and radiological profile of neuromy-
elitis optica and spectrum disorders in an Indian cohort / K. S.
Barhate, M. Ganeshan, B. S. Singhal // Ann. Indian. Acad. Neu-
rol.—2014.— Vol. 17 (1).— P. 77-81.

6. Bennett J. L., de Seze J., Lana-Peixoto M. [et al.] Neuromy-
elitis optica and multiple sclerosis: seeing differences through
optical coherence tomography // Mult. Scler— 2015.— Vol. 21.—
P. 678—688.

7. Costanzi C., Matiello M., Lucchinetti C. F. [et al.] Azathio-
prine: Tolerability, efficacy, and predictors of benefit in neuro-
myelitis optica // Neurology.— 2011.— Vol. 77.— P. 659-666.

8. Damato V. Efficacy and safety of rituximab therapy in neu-
romyelitis optica spectrum disorders: A systematic review and
meta-analysis / V. Damato, A. Evoli, R. Torio // JAMA Neurol.—
2016.— Vol. 73.— P. 1342-1348.

9. Eshaghi A., Riyahi-Alam S., Saeedi R. [et al.] Classification

80

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

algorithms with multi-modal data fusion could accurately distin-
guish neuromyelitis optica from multiple sclerosis // Neuroim-
age Clin—2015.— Vol. 7— P. 306-314.

10. Gelfand J. M., Cree B. A., Nolan R. [et al.] Microcystic inner
nuclear layer abnormalities and neuromyelitis optica / JAMA
Neurol.— 2013.— Vol. 70.— P. 629-633.

11. Huang T. L., Lin K. H., Wang J. K., Tsai R. K. Treatment
strategies for neuromyelitis optica / // Ci Ji Yi Xue Za Zhi.—
2018.— Oct.-Dec.; N 30 (4).— P. 204-208.

12. Kageyama T., Komori M., Miyamoto K. [et al.] Combina-
tion of cyclosporine A with corticosteroids is effective for the
treatment of neuromyelitis optica // J. Neurol.— 2013.— Vol.
260.— P. 627-634.

13. Kezuka T, Usui Y, Yamakawa N, M [et al.] Relationship be-
tween NMO-antibody and anti-MOG antibody in optic neuritis
// J Neuroophthalmol. — 2012. .— Vol. 32(2).— P.:107-10.

14. Khatri B. O., Kramer J., Dukic M. [et al.] Maintenance plas-
ma exchange therapy for steroid-refractory neuromyelitis optica
//J. Clin. Apher.— 2012.— Vol. 27.— P. 183-192.

15. Kleiter I. Present and future therapies in neuromyelitis op-
tica spectrum disorders / 1. Kleiter, R. Gold // Neurotherapeu-
tics.— 2016.— Vol. 13. — P. 70-83.

16. Lennon V. A., Wingerchuk D. M., Kryzer T. J. [et al.] A se-
rum autoantibody marker of neuromyelitis optica: distinction
from multiple sclerosis / Lancet.— 2004.— Vol. 364(9451) — P.
2106-2112.

17. Levin M. H. Optic neuritis in neuromyelitis optica / M. H.
Levin, J. L. Bennett, A. S. Verkman // Prog. Retin. Eye Res.—
2013.—Ne 36— P. 159-171

18. Martinez Lapiscina E. H., Septlveda M., Torres-Torres R.
[et al.] Usefulness of optic coherence tomography to distinguish
optic neuritis associated with AQP4 or MOG in neuromyelitis
optica spectrum disorders // Ther. Adv. Neurol. Disord.— 2016.—
Vol. 6.— P. 436 440.

19. Mealy M. A., Wingerchuk D. M., Palace J. [et al.] Compari-
son of relapse and treatment failure rates among patients with
neuromyelitis optica: Multicenter study of treatment efficacy //
JAMA Neurol.—2014.— Vol. 71.— P. 324-330.

20. Mehdipour Dastjerdi R., Ashtari F., Shaygannejad M. [et
al.] The pathologic and diagnostic in magnetic resonance im-
aging of brain and cervical spine of patients with neuromy-
elitis optica spectrum disorder // Iran J. Neurol.— 2018.— Apr.
4, Ne 17 (2).— P. 58-63.

21. Merle H., Olindo S., Bonnan M. [et al.] Natural history of
the visual impairment of relapsing neuromyelitis optica. / Oph-
thalmology. — 2007. — Vol. 114(4) — P. 810-815.

22. Pula J. H., Kattah J. C., Keung B. [et al.] Longitudinally ex-
tensive optic neuritis in neuromyelitis optica spectrum disorder
//'J. Neurol. Sci.—2014.— Vol. 345.— P. 209—112.— doi: 10.1016/j.
jns.2014.07.049.

23. Torres J., Pruitt A., Balcer L. [et al.]. Analysis of the treat-
ment of neuromyelitis optica // J. Neurol. Sci— 2015.— Vol.
351.—P. 31-35. 26.

24. Tradtrantip L. Therapeutic cleavage of anti-aquaporin-4 au-
toantibody in neuromyelitis optica by an IgGselective proteinase
/ L. Tradtrantip, N. Asavapanumas, A. S. Verkman // Mol. Phar-
macol.— 2013.— Vol. 83— P. 1268-1275.

25. Trebst C., Jarius S., Berthele A. [et al.] Update on the diag-
nosis and treatment of neuromyelitis optica: Recommendations
of the Neuromyelitis Optica Study Group (NEMOS) // J. Neu-
rol.—2014.— Vol. 261.— P. 1-6.

26. van Pelt E. D.,. Wong Y. Y. M, Ketelslegers I. A. [et al.]
Neuromyelitis optica spectrum disorders: comparison of clinical



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

and magnetic resonance imaging characteristics of AQP4-IgG
versus MOG-IgG seropositive cases in the Netherlands // Eur.
J. Ophthalmol.— 2016.— Vol. 23.— P. 580-587.— doi: 10.1111/
ene.12898.

27. Vodopivec 1. Treatment of neuromyelitis optica / 1. Vodop-
ivec, M. Matiello, S. Prasad // Curr. Opin. Ophthalmol.—2015.—
Vol. 26.— P. 476-483.

28. Vodopivec 1., Miloslavsky E. M., Kotton C. N., Cho T. A. A
neurologist’s guide to safe use of immunomodulatory therapies
// Semin. Neurol.— 2014.— Vol. 34.— P. 467-478.

29. Wingerchuk D. M. Neuromyelitis optica: Potential roles for
intravenous immunoglobulin / D. M. Wingerchuk // J. Clin. Im-
munol.— 2013.— Vol. 33 (Suppl 1).— P. 33-37.

30. Wingerchuk D. M., Banwell B., Bennett J. L. [et al.] Inter-
national consensus diagnostic criteria for neuromyelitis optica
spectrum disorders // Neurology.— 2015.— Vol. 85— P. 177.

31. Wingerchuk D. M., Lennon V. A., Lucchinetti C. F. et al. The
spectrum of neuromyelitis optica / // Lancet Neurol.— 2007.—
Vol. 6.— P. 805-815.

32. Yamasaki R., Matsushita T., Fukazawa T. et al. Efficacy of
intravenous methylprednisolone pulse therapy in patients with
multiple sclerosis and neuromyelitis optica // Mult. Scler.—
2016.— Vol. 22.— P. 1337-1348.

SUMMARY

NEUROMYELITIS OPTICA SPECTRUM DISOR-
DERS: AREVIEW OF MODERN DATA AND CLINI-
CAL CASE REPORTS

Yavorska V., 'Hrebeniuk H., !Severyn Yu., 2Kryvchun V.

'Kharkiv Medical Academy of Postgraduate Education, Neu-
rology and Neurosurgery Department, ° City Clinical Hospital
No7, Kharkiv, Ukraine

The article presents current data on the issues of etiopathogen-
esis, pathomorphology, clinical course, diagnostic and treatment
management of neuromyelitis optica spectrum disorders from
the group of autoimmune demyelinating diseases. The data of
own clinical cases are given.

Keywords: neuromyelitis optica, Devic’s disease, aquapo-

rin-4, etiopathogenesis, pathomorphology, clinical, diagnostic
criteria, treatment.
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THE EFFECT OF PHYSICAL THERAPY WITH USE OF MUSICAL ELEMENTS
IN PATIENTS WITH PARKINSON’S DISEASE

'Andrejeva J., ’Kasradze M., 'Misiukeviciute L., '"Radziuviene R.

IKlaipeda University Faculty of Health Sciences Holistic Medicine and Rehabilitation Department;
2Klaipeda University Faculty of Health Sciences Nursing Department, Lithuania

Parkinson’s disease (PD) is a long-term degenerative disor-
der of the central nervous system that mainly affects the mo-
tor system. The symptoms generally come on slowly over time.
Thinking and behavioral problems may also occur. Dementia
becomes common in the advanced stages of the disease. Depres-
sion and anxiety are also common occurring in more than a third
of people with PD. Other symptoms include sensory, sleep, and
emotional problems. There is no cure for Parkinson’s disease
[16]. The main motor symptoms are collectively called “parkin-
sonian syndrome”. The cause of Parkinson’s disease is generally
unknown, but believed to involve both genetic and environmen-
tal factors. Those with a family member affected are more likely
to get the disease themselves. There is also an increased risk
in people exposed to certain pesticides and among those who
have had prior head injuries while there is a reduced risk in to-
bacco smokers and those who drink coffee or tea. The motor
symptoms of the disease result from the death of cells in the
substantia nigra, a region of the midbrain. This results in not
enough dopamine in these areas. The reason for this cell death
is poorly understood, but involves the build-up of proteins into
Lewy bodies in the neurons [8]. Four motor symptoms are con-
sidered cardinal in PD: tremor, rigidity, slowness of movement,
and postural instability [7]. In the course of their disease, most
patients with (PD) face mounting mobility deficits, including
difficulties with transfers, posture, balance, and walking. This
frequently leads to loss of independence, (fear of) falls, injuries,
and inactivity, resulting in social isolation and an increased risk
osteoporosis or cardiovascular disease [4]. Consequently, costs
increase and quality of life decreases [14]. Physical therapy is
often prescribed next to medical treatment. However, there are
presently no guidelines for physical therapy in PD with prac-
tical recommendations [9]. There are indications that physical
therapy might be effective in PD [15]. However, the evidence is
inconclusive. This finding is due to the small number of patients
enrolled in the studies, the methodological flaws in many stud-
ies, and the possibility of publication bias [9].

Material and methods. Research was performed in Lithu-
anian Senior Care House in Plunge city. Research subjects. Par-
kinson disease diagnosed elderly people. Age 67-80 (67.5+£12.5)
years old, 9 men and 9 women, n=18. All research stages were
according bioethics. Research subjects were aware of research
methods and research protocol. For those patients who were not
capable to fill the test in written by themselves were instructed
in a verbal way. Bioethics number RE-BK-016. Research tools:
Dynamic Gait Index [17]; Reaseach subject has to complete 8
tasks. Components assessed during test: gait speed changes,
head turns to the sides, walking over one or several obstructions,
turns around, walking stairs skills. A four-point ordinal scale,
ranging from 0-3. “0” indicates the lowest level of function and
“3” the highest level of function. Total Score = 24 Interpretation
<19/24 = predictive of falls in the elderly, >22/24 = safe ambu-
lators. Romberg‘s test [10]. Was used to assess patient’s static
body balance with eyes closed and eyes opened. Patient has to
maintain body balance with a narrow stance and legs apart, with
a stance heel to toes or legs are set in one line. By changing
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gradually legs positions and decreasing support base. If the pa-
tient can maintain body balance during task performance, re-
searcher makes a disturbance with a slight push. During Romber
test performance trunk disturbances and extremities tremor can
be noticed. Max score — 28 points. Patient has to complete 7
tasks. Subjective assessment based on a numerical ranking sys-
tem 0-4. 0” indicates the lowest level of function and “4” the
highest level of function. Time standing erect in each position
and condition. Use of grids and plumb lines to record body dis-
placement. Any report by patients of nausea or dizziness should
be recorded, as well as movement strategies used to maintain
stability. Burns Depression Checklist, (Burns D., 2013). Max
score = 100 points. Patient has to answer 25 questions. Sub-
jective assessment based on a numerical ranking system 0-4. 0
= Not at All; 1 = Somewhat; 2 = Moderately; 3 = A Lot; 4 =
Extremely. Total Score - Level of depression: 0-5 - no depres-
sion; 6-10 - normal but unhappy; 11-25 -mild depression; 26-50
- moderate depression; 51-75 - severe depression; 76-100 - ex-
treme depression. Research took 4 weeks. Physiotherapy ses-
sions with music elements were performed for research subjects
1 time per day, 5 times per week. The duration of one session —
60 min. Physiotherapy sessions difficulty level were increasing
gradually and in a light way from session to session, by includ-
ing different exercises and changing music elements. Patients
physical and emotional workload were set according each pa-
tient psycho-emotional, physical conditions level, functional ca-
pabilities motoric symptoms, individually. Each physiotherapy
session was aimed to decrease patient’s fatigue and weakness
level thus to improve body balance, do increase physical activ-
ity level and physical capacity. Warm up physiotherapy session
stage (5-10 min)- stretching and dynamic breathing exercises for
lower, upper extremities, trunk muscles. Main PT session stage
(40-45 min) — exercises were performed from sitting, standing,
laying positons. Exercises were aimed to increase body balance,
flexibility. Final PT session stage (5-10 min) — stretching thus
breathing exercises.

Results and their discussion. Patient s depression level assess-
ment. By depression scale results before physiotherapy it was stat-
ed, that women with Parkinson disease had a tendency to feel more
depressed 70+2.08, men 61£3.04 score accordingly. The highest
score was in thoughts and emotion part of the checklist. The sec-
ond by depression tendency was activities and personal relations
49+4.37 score for woman and 56+1.11 score for men. Discomfort
because of physical handicap feel 52+1.98 for woman and 49+2.74
score for men. There are 0 patients showed a tendency to commit
suicide among research subjects. After physiotherapy sessions with
music elements, patients showed a positive, statistically insignifi-
cant (p>0.05) tendency to decrease of depression level. Most sig-
nificant improvement was achieved by men 37+3.51 and woman
4942.22 accordingly in activities and personal relations checklist
part. Such changes can be explained that patient’s feel lack in com-
munication and close people, friends, family member’s attention.
Thus patient’s feel trapped because of limited activities. Physical
symptoms part of checklist showed that better results were for men
36+2.81 and 40+1.17 score for woman accordingly. Tendency to
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Fig. 1. Research subject’s depression chart before and after physical therapy sessions. Statistical significance level p<0,05

commit suicide after physiotherapy session among research sub-
jects remain 0 score.

Concerning our patient’s thoughts and emotional state re-
search results it showed that men and women level of depression
decreased, the difference in score was statistically insignificant
(p>0.05) for woman and statistically significant for men (p<0.05)
that means that physiotherapy session had a positive impact to
their physical symptoms, communication level, positive way of
thinking. Our research results correspond with Blood A.J. [2],
that at the same time effects of music on mood and emotion may
distract from sensations of fatigue. Rhythmic dance classes may
be a promising therapeutic intervention [6], because they natu-
rally combine cueing techniques, cognitive movements strate-
gies, balance exercises and physical exercise with group dynam-
ics (which include social interaction, partnership in misfortune
and peer support) while focusing on the enjoyment of moving on
music instead of the current mobility limitations of the patient.

Patients dynamic gait index assessment. Research subjects
gait assessment showed that women had better score then men
before and after physical therapy sessions. By comparing score
between men and woman, results were statistically insignificant
(p>0.05) before and after physical therapy sessions. Physical
therapy sessions had a positive impact for all research subjects
gait skills. Most significant improvement was achieved among
women 15+ 2.56 points before physical therapy and 21+4.07
points after physical therapy accordingly, (p<0.05).

20

21
*
15 17
13 T
’ . . l
0

After RT

Score

Before PT
B Men M Women

Fig. 2. Research subjects Dynamic Gait Index score before
and after physical therapy sessions appliance. Statistical sig-
nificance level p <0,05

Improvement was shown in patient’s walking speed, walking
though barrier. For PD, rehabilitative therapy should be directed
at gait-related activities while using cues, transfers, balance ac-
tivities and physical exercise [9]. Our research results showed
that there was statistically significant (p<0.05) in patient’s
physical conditions thus tremor decrease after physical therapy
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sessions. It corresponds to thought, that with regard to physical
exercise, which is an important therapeutic tool in rehabilitation
programs [5,11], two recent. reviews of evidence from animal
and human studies suggest that: (1) regular physical activity and
exercise engagement reduces the risk of developing PD and (2)
there may be a neuroprotective effect of exercise through up-
regulation of brain-derived nerve growth factors. Definitive evi-
dence regarding neuroprotection of exercise therapy in patients
with PD however is still lacking [1].

Patients static body balance assessment. With Romberg test
is possible assess research subject body balance controlling sen-
sory system work state. This test performance is performed by
changing subject’s visual information. By eliminating visual
components proprioception has been tested and vestibular center
by performing 7 tasks. During this test tremor. Trunk sways and
head shaking symptoms can be noticed and recorded which are
very clear for Parkinson disease patients.
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Fig. 3. Research subjects Static body balance assessment before
and after physical therapy sessions. Statistical significance p<0,05

Thus our results showed that our patient achieved statistically
significant (p>0.05) improvement in static body balance. Body bal-
ance results improved for men and women. More hire score was in
women research group, 1441.87 before physical therapy sessions
and 23+2.22 points after physical therapy sessions. Men, before
physical therapy sessions scored 11+1.11 and 19+3.51 points after
physical therapy sessions. Compared body balance score between
men and woman before and after physical therapy sessions, results
were statistically insignificant (p>005). Higher women score can be
explained by research group females motor system adaptability and
musical hearing abilities. Thus such results we can address due to
patient’s age, disease progression but in the same way a common
and effective strategy to improve gait performance and mobility is
to apply external (auditory) cueing techniques [13]. Auditory cues
can also be provided through rhythmic music. Additionally, music
may elicit physiological pleasure sensations related to reward and
emotions [2], which may in turn distract from sensations such as
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fatigue [12] and increase therapy compliance for long-term inter-
ventions. These positive effects of music might explain the recent
interest in incorporating music and/or dance in movement thera-
py in PD, in this review termed Music-based Movement-therapy
(MbM-therapy) MbM-therapy can be applied in the form of indi-
vidual gait training or in a group, as ‘partnered dance’. Such ap-
proaches using rhythmic music may be effective because they are
highly task specific for improving gait skills, incorporate stepping,
turning, and weight shifting, and the embedded rhythm serves as an
auditory cue [6].

Conclusions.
1. Physical therapy sessions statistically significant p<0.05 im-
proves Parkinson disease diagnosed patient’s static body balance.
2. Physical therapy sessions with musical therapy elements ap-
pliance has a positive statistically significant p<0.05 effect on
patients with Parkinson disease gait skills.
3. Physical therapy sessions have statistically significant p<0.05
positive effect on patients diagnosed with Parkinson disease psy-
chological and emotional state thus decrease depression level.
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SUMMARY

THE EFFECT OF PHYSICAL THERAPY WITH USE OF
MUSICAL ELEMENTS IN PATIENTS WITH PARKIN-
SON’S DISEASE

'Andrejeva J., ’Kasradze M., "Misiukeviciute L.,
'Radziuviene R.

Klaipeda University, Faculty of Health Sciences, 'Holistic Med-
icine and Rehabilitation Department; *Nursing Department,
Lithuania

Aim of the study - to assess the impact of physical therapy us-
ing musical elements, for Parkinson disease diagnosed people stat-
ic and dynamic body balance thus psychological state. Research
subjects were Parkinson disease diagnosed elderly people. Age
67-80 (67.5£12.5) years old, 9 men and 9 women, n=18. Research
tools: Dynamic Gait Index (DGI) (Wrisley D., et al., 2003); Rom-
berg's test - RT (Khasnis A, Gokula R.M, 2003); Burns Depression
Checklist - BDC (Burns D., 2013). Microsoft Excel 2016, statis-
tical significance level was set at p<0.05. BDC summarizing the
research results, patients with PD tended to have less depression af-
ter the physical therapy with music elements sessions appliance. In
terms of the DGI percentage decreased from 77.8% to 72.2% after
physical therapy sessions. The evaluation of patients by RT, showed
the positive results, compared in the beginning more than > 50 %
of patients needed help or they could not complete the task. After
classes - the percentage decreased. Patients static balance improved
statistically significant.

Keywords: Parkinson’s disease, musical therapy, physical
therapy, balance, gait, depression.

PE3IOME

BJIIMAAHUE KUHE3UTEPAIIMU C QJIEMEHTAMUU MY-
3bIKH HA TAIIMEHTOB C BOJIE3HBIO TAPKMHCOHA

!Augpeesa 0., ZKacpaaze M., 'Mucokesudiore JI.,
"PamkioBene P.

Knatineockuii ynusepcumem, axyivmem Hayk 300poebsi, 'ka-
¢hedpa xonucmuueckoi meduyunsl u peaburumayuu, ‘xagpeopa
yxooa 3a 6onvubimu, Jlumea

Llenb pa®oOThl - OUEHUTH BIUSHHEC KHHE3UTEPAIHH C dJie-
MEHTaMHU MY3bIKH Ha CTAaTUYECKOE U JMHAMHUYECKOE PaBHO-
BECHE U ICHX0-IMOLUOHAIbHOE COCTOSIHNE MAIlMEHTOB ¢ 00-
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ne3ubto [lapkuncona. MccnenoBano 9 My»uuH U 9 KEHILIUH
(n=18) B Bo3pacre ot 67-80 neT. [ly1s1 OLIEHKH pe3yIbTaTOB UC-
MO0JIb30BaHBl: AMHAMHUUECKHUN HHJEKC X0ab0bI - DGI (Wrisley
D. et al. 2003); Tect Pombepra (Khasnis A, Gokula R. 2003);
onpocHuk nenpeccun bépuca - BDC (Burns D. 2013). 3a
ypOBeHb CTaTPICTH'-leCKOi’I 3HAYUMOCTHU MNPUHATO 3HAYCHUEC
p<0.05. Pesynsrarel BDC noxa3anu, 4To cecCUM KMHE3UTE-

panuu € SJICEMEHTAMHUU MY3bIKM Ha IICHUXO0-5MOLHMOHAJIBHOC
COCTOAHHUEC IALMCHTOB IIOBJIMAJIHN ITOJIOXUTCIBbHO, CHH3HWII-
Csl ypOBEHb Jienpeccuu. J[MHaMUYeCKHil MHIEKC XOAbOBI -
ymenbmics ¢ 77,8% no 72,2%, ynyduunack xoas6a. Tect
Pombepra mokasan MoJ0XKUTENbHYIO THHAMHUKY Pe3yJIbTaToOB
NalKueHTOB, YAYUIINIOCh CTATUYECKOE paBHOBECHE TeJla Ia-
LIUCHTOB.
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aodmggmggmos  67-80 §F., 18 ogowdymego (9 do-
353530, 9 Joaro). Ygogagdol Yggolgdobmgols gsdm-
4969090 ogm: Los@gols wobsdoymo obwgdlo - DGI
(Wrisley D. et al. 2003); ®®3ddgaa0l BgbHo (Khasnis A,
Gokula R. 2003); ©g3dglbools dg@bLol gombgo®o - BDC

(Burns D. 2013); L@s@ob@ogydo 36093b9emmdol bege-
@0 p<0.05. 3069%omgms300l, 3gLogol gargdgbdgoom,
bgbogdol Ygdwge BDC dg0ga9dds aodmogmobgl 3o-
(30960900l gLoJm-gdmzoydo Jpymdsmgmdols 3609-
gbgemmgobo  asgdxmdgligds;  ©gddglbool  ©mbols
V9930mgds. DGl Igd0mwms 77.8%-©ob 72.2%-309g, 3 o490-
xmdgbes bosdygamo. Gmddgdgol BglGol dgogagdom
©ogodlodps ©sEgdomo obsdogs - goygdxmdglps
Lbggeol LEos@oggmo Fmbolbfm@mos.

3I0POBBE COBPEMEHHOI'O CTYJIEHTA: K BOIIPOCY O ICUXUYECKOMN
M IICUXOJIOT'MYECKOM ErO COCTABJISIIOIINX

Kuuyk A.B.

Hzmaunsckuii 20cyoapcemeeniviil 2yManumapHblil ynusepcumem, kageopa odwell u npakmuyecKkoli ncuxono2uu, Ykpauna

C oOpeTeHneM COBPEMEHHBIM COLIIYMOM Ooliee SIpKUX IHBH-
JIM3aLHOHHBIX IPU3HAKOB U YIIPOYEHHEM €TI0 I'YMAaHHCTHIECKIX
OCHOB, CTAaHOBHTCSI OLIyTHMee INPHOPUTETHOE 3HAUYCHHE W Ca-
MOIIEHHOCTB 3/{0POBbS Ka)k/{0T0 UH/MBU/IA.

OO1enpru3HaHHON CBOEBPEMEHHBIMH YYEHBIMHU SIBISIETCS
HOTPEOHOCTh B YCHJIGHMH 0€30I1aCHOCTH 3[10pOBbs, OCOOCHHO
MIPUMEHHUTEIBHO K MOJIOICKH, TaK KaK II00ann3M U mIo0aiu-
3aIys CO3/1AI0T IPEIIOCHIIKH CePhe3HON YIPO3bl BCEM COCTaB-
JISIIOIIAM €€ 3/10pOBbsl. Peub uIeT o (U3MYeCKOM, TyXOBHOM,
COLMAIBHOM, NICHUXWYECKOM 3[J0POBBM MOJIOZOTO YeIOoBeKa Ha
BO)XKHEHIIIEM JTale ero >KU3HEHHOTO ITyTH, T.6 B NEPHOX JIMY-
HOCTHO-TIPO()ECCHOHAIBLHOIO CTaHOBJICHUs.. OTTOro BIOJIHE
000CHOBAHHOM TIPEACTABIISIETCS CIIOKUBILIASICS CUTYAINs, KOTa
3/I0pOBEE, B YACTHOCTH CTYAECHUECKOH MOJIOICKH BBICTYIIACT
IIPEIMETOM HCCIIEIOBAHS, PEKIE BCETO MEANKO-(DU3HOIOTH-
YeCcKOil HayKH, TaK KaK COBPEMEHHBIE PEAJINH ITOBBIIIAIOT CIIPOC
Ha KOHCTPYKTHBHBIE IPAKTHKO-OPUEHTHPOBAHHBIE METOINKO-
poMIIaKTHYECKHIE W METOJHKO-TUTHEHHYECKUE TEXHOIOTHH.

IIpoGnemaryika 370pOBbsSI AKTUBHO H3Y4aeTcsi B paMKax
NIPeMETHOH CreNu(UKN U TYMaHUTapHBIX HayK, rje 0a30BOM
SIBIISIETCSL POJIb IICHXOJOTHHM W NEIaroruku. Tak, 370poBbe B
KOHTEKCTE COBPEMEHHOI'O IICHXOJIOrO-IIearorniecKoro 3Ha-
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HUSI TPAKTYeTCsl KaK JUHAMHUYCCKOC PaBHOBECHE, HOPMAIIbHOE
(DYHKIIMOHMPOBAHHE OpPraHW3Ma YelIOBEKa, €ro CroCOOHOCTh K
aJlanTaluy K OKPYXXaroIlei cpee, a Takke TapMOHUS TTOJTHO-
[CHHO Pa3BUTOrO COIMAJIBHOTO, (PU3MYCCKOrO, TYXOBHOTO H
YMCTBEHHOTO OJIarornony4us. Y4eHbIMU YCTaHOBICHO, YTO 3710~
POBBE COBPEMCHHOTO YENIOBEKA HAa TPETh 3aBHCUT OT M30paH-
HOTO UM 00pa3a >KU3HH, a CPEIU JPYTUX KIOUEBBIX (HaKTOPOB
(HACJIEICTBEHHOCTD, KOJIOTMYECKH ONaronpusiTHas cpejia, KO-
HOMHUYECKUE (DAKTOPBI) ISATYHO YacTh PCAU3YCT NOCTUTHYTHIN
YPOBEHb MEIMIIMHCKOTO oOecredeHust [5].

OCHOBHOH IIETbIO TIPEIIaracMoOi CTaThH SIBISICTCS OCBEIIC-
HUE CYIICCTBYIOIICH HBIHE MHOTOIPAHHOU TPOOIEMBI 3/I0POBBSI
COBPEMCHHOI CTYICHYECKOH MOJOICKA HWMEHHO Ha OCHOBE
MEXIUCIUILTMHAPHOTO HAYYHOTO 3HAHWS, UMIICPATHBOM KOTO-
POTO PACICHUBACTCS LENIOCTHOCTh KOHCTPYKTA «3I0POBBEY, a
3HAYUMBIMH TPAHSIMU — IICUXUYCCKAsl M MCUXOJIOTHUECKAs €ro
COCTaBJISIOIIHE.

Belmieo603HaYeHHBIC CETMEHTBI 3I0POBbsI UEJIOBEKA, a TaK-
JKE KITFOUEBBIC (haKTOPhI, €r0 00YyCIaBIHBAIOIINE, CYIICCTBCHHO
MOBBIMIAKOT POJb MEIUIUHBI B 00CCICUCHUU CYOBCKTUBHOTO
Onaronoyyuus, T.e. OTCYTCTBUSI CYOBEKTUBHOM OOJIC3HH, aKTy-
AMU3UPYs MPH 3TOM KOHCTPYKTHBHBIA OMOMEIHMIIMHCKUAN MO-
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JenbHbIN moaxon. Ha ceroasmniauii 1eHb 000CTpseTes moTped-
HOCTH B yrny6neHm/1 U T'YMaHUTapHOI'O0 3HAHWA OTHOCUTEIBHO
(heHOMEHOJIOTHH 3710POBBSI, OCKOJIBKY 3/10POBbE KAK COCTOSTHHE
OGyCJ'IOBHeHO HE TOJIbKO BHYTPEHHUMU IIpUYMHAMU, HO U COLIU-
AJIbHBIMHU q)aKTOpaMI/I. Cl'leLll/la.]'lI/ICTbI OTMCYAKOT, YTO 11O BJIH-
SHUEM COILMAJIbHBIX (ba](TOpOB U3MECHAIOTCA XapaKTCPUCTHUKH
IMOYTHU BCEX COCTABJIAIOMIMX 310POBbSA YCIOBEKA, HE ABJISAIOTCA
UCKJIIOUCHHEM KaK ICUXUYECKUH, TaK U IICUXOJIOTUYECKUH ero
CCIMCHTHI. Hanpnmep, IIpU HETaTUBHOM BJIMAHHUU COLIMAJIbHBIX
(aKTOpPOB MMEET MECTO «HEBPOTH3ALMS UYENIOBEKa, MOBBIIIE-
HHE YPOBHS €ro TPEBOXKHOCTH. IIcMXuuecku 310poBbIH deso-
BEK, KaK IPaBUIIO, TIOHUMAET 3aBUCUMOCTB €TI0 ITOBEICHYSCKUX
peakiuii OT HCUXOJIOTMYECKUX MEePerpy30K, a 3HAYUT — BaXKHO
HAy4YUTBhCS UX HE JOIyCKaTb. B sToM miiane NPUHIUITAAIBHO
3HAYUMBbIMH SBJIAOTCS BBIBOJbI Me}lHuHHCKOi’I ICUXOJIOTUH U
ICUXUATPUU OTHOCHUTEJIBHO CBOCOOpa3Us TAaKuX SBICHUH, Kak
HicUXuueckass MHAyKIus (Tepenaya Croco0OB KauyeCTBEHHOIO
BOCIPHSATHS K OCO3HAHNE «OKPY)KAIOIIETO» ), @ TAKXKE IICHXOJI0-
rH4yecKas 3aliuTa (T.e. CuCTEMA PEryJIATUBHBIX MEXaHU3MOB B
IICUXHUKE, HalleJIeHHas Ha COXpaHEeHHe CTaOMIBHOCTH U 00pasa
«1», ¥ JOCTUTHYTOTO IPEICTaBICHUsS] 00 OKPYKAIOLIEeM MHpE,
U CaMOOLICHKM). B HameM NOHMMaHHU, 370pPOBbE HE MOXKET
CBOJUTHCS JIMIIB K (PU3MYECKOMY COCTOSIHUIO. J{eHCTBUTENBHO,
€CJIM UCXOAUTH M3 ITUMOJOTHH CaMOIo CJOBa «370pOBbE» (C
AHIJIO-CAKCOHCKOT'O - LIENbIH), ONUPaThCs Ha COIAEepIKaHUe, KO-
TOpOE NPEICTaBIeHO B IpeamOyne YcraBa BcemupHoii opranu-
3alMU 3PaBOOXPAHCHUH, TO KOMIUIEKCHAsI €0 HHTEPIIPeTaIHs
00yCJIOBJIEHAa B COLMO-OMONIOTHYECKOM CYIIHOCTBIO UYEJIOBEKaA,
IPOABJIICHUEM LEJIOCTHOCTHU MHIAUBHIA. Kak ormeuaroT ABTOPbI
pabotel «CaHUTapHOE NPOCBEILECHUE KaK KOMIUIEKCHAs Hay4YHas
nucuumuinHay (1948 1), npaBOMEpHO MCXOIUThH U3 B3aMMOCBSI-
31, B3aMMO3aBUCUMOCTH W B3aUMOOOYCIIOBICHHOCTH (u3nue-
CKOI'o0 COCTOAHHA HHAUBUAYYMA, INCUXUYCCKUX €r0 ITPOSBJIIC-
HPII>’I, SMOIIMOHAJIbHBIX peakunﬁ U CPEIbI )KUBHECACATECIIbHOCTH.
Peub uaeT o 3710pOBbe KaK KadecTBe KU3HH YeJIOBeKa, IJe rap-
MOHHMYECKOE Pa3BUTHE OpraHu3ma (paBHO Kak M 3a00JeBaHus)
JIETePMUHHPYIOT SHIOTCHHbIEC U 9K30I€HHBIE (haKTOphl; 00 0COo-
0011 CIIOCOOHOCTH YeI0BEKa COXPAHSTh CTOMKOCTh B CUTYaIMsIX
PE3KUX U3MEHEHUH, 00yCIOBICHHBIX «IIOTOKOM» [2] pa3HoIuia-
HOBO#1 nHMopManuu (BepOaabHON, CEHCOPHOM, CTPYKTYPHOM).
B namiem INOHMMAaHWUH, NEPCIECKTUBHOCTh KOHLUCIIHUN 310PO-
BbsI COBPEMEHHOT'0 ueioBeKa (MEIUIIMHCKAsl, OMOMEIUIIMHCKAS,
OroconmnanbHas, [IEHHOCTHO-COLMANBHAS) JICKUT B INIOCKOCTH
IIEJIOCTHOTO OCMBICJICHHUS JIMYHOCTH — OJHOTO M3 MapameTpoB
YeoBeKa. A 10 JIAKOHUYHOMY YTBEP)KICHHIO ICHXOJIOTOB,
IMYHOCTH LEJIOCTHA, @ IIEJIOCTHOCTD YeJIOBEeKa — JIMYHOCTHAY
[9]. Takoe moHMMaHME B HOJHOM O0BEME OTpa’kaeT COAEpiKa-
HUE, BIIOXKEHHOE B IOHATHE «340pOBbE» YcTaBoM BcemupHoit
OpraHu3aluy 3paBOOXpaHEHMs, UOO MPU3HAETCS, YTO peyb
UJICT HE TOJILKO 00 OTCYTCTBUHM Yy uelioBeKa Ooie3Hei n pusnue-
CKHUX Je(eKTOB, HO O COCTOSTHUH TTOJTHOBECHOTO 0J1aromnoyyus
B paspese (PU3HYECKOro, IyXOBHOIO, COLUAIBLHOTO U3MEPEHUIl.
K ToMy ke IpencTaBisieTcsi BO3MOXKHBIM OIPENEIISITh 3/10pO-
BbC YEJIOBEKA KaK €CTECTBEHHOE U JMHAMHYECKOEe COCTOSIHUE,
KOTOpOE HE BCEr/a COBIAJAeT C YUCTO OMONOTHYSCKUMH OKa-
3aTeNsIMM U MMEET OIPEACIICHHYIO IIKaly KauecTBa, 00ycIoB-
JICHHYIO BCEM CIIEKTPOM aJIalTalliOHHBIX BO3MOKHOCTEIl opra-
HHM3Ma. DTO OOBSICHSET YCTAHOBJICHHBIN CrielHanucTaMu (aKxr:
37I0pOBbE, SIBISIICH COCTOSIHUEM YeJIOBEKa, KOTOPOEe MPOTHBO-
IOJIOKHO ero 0oje3HH, He uMeeT ueTkux rpanun [13]. Taxoe
00001menne xoppenupyer ¢ BeiBogamu I1.M. Kansto [6] — uc-
cieIoBaresisi MMEHHO CYIIHOCTHBIX XapaKTePUCTHK 370POBBSI.
Vuenslit 06001 79 omnpeneneHui JaHHOTO TOHATHS, chop-
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MYJIUPOBAHHBIX B paMKax MEIUKO-COLHAIbHBIX HCCHQ}IOB&HHﬁ
B Pa3IMYHBIX CTPaHAaX, MPOBEJT aHAUTUTHYECKUH 0030p B CBOEH
pabore «CyLIHOCTHAs XapaKTePUCTUKA IOHSATHS «310POBHE»
U HEKOTOpbIe BOIPOCHI NMEPECTPOIMKH 3IpaBOOXpaHEHUs: 00-
3opHast uHbopMmanus». OparMeHTsl TOH pabOTHI OTpPaXKEHHI,
B YaCTHOCTU U HA YPOBHE y'~le6Hl/lKOB JJIA CTYACHTOB BBICHINMX
y4eOHBIX 3aBe/ICHUI B KOHTEKCTE HOBOW OTPacii — IICUXOJIOTUU
310poBbsi. Peub umer 00 OCMBICIICHHUH KJIIOYEBBIX KPUTEPUEB
npo(eCCHOHATIBHOTO  3[0POBbsl  JIMYHOCTHU-PAOOTOCIIOCOOHO-
CTH, a TAaKXKe OPraHU3aLUKM FMTHUEHBI TPYLOBOH IESATENbHOCTH,
«3I0pPOBON MPOGECCUOHATBHONU CPebl U 30POBBIX PabOYMX
MecT».

BBIIICH3/10)KEHHOE CITY)KUT OCHOBAaHUEM IJIsl MPEAIIONIONKeE-
HHSI, YTO COBPEMEHHOE HAy4HOE 3HAHHE O 3J0POBbU XapakKTe-
pu3yeTcss BO3MOXHOCTBIO, C OTHOM CTOPOHBI, paCUIMPUTEIIbHON
TPaKTOBKH 37I0POBbsI [P aHAIIM3E HePAPXUIECKOM OpraHu3anuu
MICUXOJIOTHYECKUX CBOMCTB YEJIOBEKA B MOJCHCTEME «HHIUBH]I
— JIMYHOCTb — WHAUBUIAYAJIBHOCTBY, IOCJICAHASA KE OCMBICIIA-
eTCsl KaK YHHKaJIbHOE COYETaHHE BCEH COBOKYIHOCTH CBOWCTB
yesnoBeka. [Ipuuém, kak Ha ypoBHE MHIAMBUIA, TAK U JINYHOCTH.
C npyroii cTOpOHBI — [IO-HOBOMY OLICHUTbh CaMOLICHHOCTb 3/10-
POBBsI COBPEMEHHOI'O 4YeJIOBEKa B KOHTEKCTE TEX peaiii, Ko-
TOpBIE aKTYaJH3UPYIOT 3HAYCHHE HCCICIOBAHUN IUETOJIOTHH,
(hapmMakoaoruu, OMOJOTHH, MCHUXO(PU3HOIOTHH, MEIUIIMHCKOM
(1)I/I3I/IOJ'IOFI/II/I nu Me):lHLIHHCKOﬁ AHTPOIIOJIOTUH, TICUXOJIOTUH
3JI0pOBBSl U APYruX Hayk. VICXOzsl W3 BBIIIEU3IIOKEHHOIO, a
TAK)Ke COBPEMEHHOH CTaTUCTUKH (B pa3pe3e MapKepoB «3a0o-
JIEBAEMOCTB», «CMEPTHOCTBY, «UHIAWBUIYATbHOCTBY), BIIOJIHE
OquHﬂHOﬁ SABJISICTCS aKTYaJIbHOCTh CUCTEMATHU3allUU HAy4YHBIX
Hpe}lCTaBJ’leHHﬁ, B YaCTHOCTH O ICHUXUYECKOW M ICHUXOJIOrHYE-
CKOM COCTABJISIIOLINX 3J0POBbsI YeJIOBEKa B CHICH(DUUSCKHH TTe-
PHOJI €T0 U3HH — PAHHET0 B3POCIICHHSI, KOTOPBII COBNAIAET CO
CTYACHYCCKUM IEPUOAOM KUBHEACATCIIBHOCTHU.

IMockonbKy Hallle MCCIIeI0BATEILCKOE BHUMAHHE COCPEOTOYe-
HO Ha 3/I0pPOBBY CTYJICHYECTBA, He TPEOYIOIIEro KIMHUKO-TIATOJIO-
T'AYECKUX IMOAXOA0B K HApPYLICHHUAM BO3PACTHOIO ICUXHUYECKOIO
pa3sBUTHS, TO BEAYIIUMHU BBICTYIIAJIN TEOPETUICCKUEC METOIbI (aHa—
73, CHHTE3, 00001eHNEe, CPABHEHHE) M SMITUPUUECKOE BBISIBICHUC
HEKOTOPBIX 0COOCHHOCTEH IICHXUYECKOM M MCUXOJIOIHYECKOH CO-
CTaBJLIIOLINX 37I0POBbsI COBPEMEHHOH CTYICHUECKOI MOJIOEKU.

Kaxk y>xe oTMedanoch, aHaIn3 CIeUaIbHbIX HCCIS0BAaHHH MPO-
OJIeMaTHKH 30POBbs KakK IMPEAMETA HAYYHOI'O IO3HAHWUSA U OCHOB-
HO# )KU3HEHHO# IIEHHOCTH U Kak (hakTa ¥ HOPMbI, IMEET PaKypca-
MU Pa3JIMYHbIC KOHLENITYalIbHbIC TOAX0/b1. . Harpumep, mmpoxoe
pacrpocTpaHeHHe CPen COOOIIECTBA YUCHBIX 00pera O3 THBHAs
KOHIICIILIVS 3[0POBBSI, B KOHTEKCTE KOTOPOH 3/10pPOBbE YeIoBeKa He
CBOJIUTCSL K OTCYTCTBHIO Oone3HH. JlaHHAsi KOHLISTIIUST OCHOBAaHA
Ha naesax MMO3UTHBHOM IICUXOJIOT'MH, II€ JOMUHUPYET UCs ITIOMCKa
CMBICJIA JKM3HH, KOTOPBIil YIOBIETBOPSIET YesioBeKa, 00ecrieunBast
ero croiikoctb [15]. M3BecTHa cpemu uccneoBareneil Kak Onome-
JALAHCKAs, TaK ¥ OMOCOIMAIbHAS MOJIEIIH, T/Ie, COOTBETCTBEHHO,
peub uaeT 00 OTCYTCTBUHU CYOBEKTUBHBIX OLIYIICHHI HE310POBbSI
U IIPUOPUTETHOCTU COLIMAJIBHBIX IPU3HAKOB XapaKTECPUCTUKU 310~
poBbst. Vcxomst u3 mpeaMeTHOM crenuduKy, npyu XapaKkTepucTH-
K€ 3[I0pOBbs y4YEHBbIC OOpAIIAOT BHUMaHHE Ha aJlalTallMOHHbIC
pecypchl YernoBeka, IpU ITOM HCIOJIb3ysl COOTBETCTBYIOIIHE I10-
HSTHSI, HO COXPaHsIsi MMEHHO OMOJIOTHYECKYI0 OCHOBY HMX COZep-
kaHust. Hanpumep, MeNK HCTIONB3YIOT KOHCTPYKT «aIaITallioH-
HBIC HEBPO3bD» [4], ICUXOJIOTH — «IICUXHUecKas agantauus» [1],
COLIMOJIOTH U 3KOJIOTY — «IICHXUYecKast cpeioBas azantars» [11].
durnocodamu ke yTBEPIKIACTCsI, YTO, OCKOJIbKY OOIIeNpH3HaAHA
CaMOLICHHOCTB 3JI0POBbSI, TO UMEET CMBICI CYIUTh O HEM Kak O
LIEHHOCTH, 0OpeTAIOIIeH «HAUIMYHOCTHYIO (OPMY», 3aBUCSILIYIO
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OT JIOMHHHPYIOIHUX B KOHKPETHOM OOIIECTBE LIEHHOCTEH; B ATOM
CEHCE YCMaTPHUBACTCSI B CTPYKTYPE JIMYHOCTH (DYHKIHS «MHTErpa-
IIMOHHOTO Hayajiay 310POBbsL.

AHanu3 31paBOOXPAaHUTENBHON MPAKTUKU, KOTOPOE CIIOXKU-
JIOCh B 00pa3oBaTebHOU chepe, a TakKe caMopedICKCHs OTTbI-
Ta B 9TOM IUIaHE TIO3BOJISIET CAEIaTh HEKOTOPbIE 0000IIeHus. A
HMCHHO:. JIsd TOTO, YTOOBI 03J0POBUTEIJILHBIC ITPOTrpaMMbI 6bIJ'[I/l
PE3yNbTaTUBHBIMU, IPUHIUIIMAIIBHO BAXXHO 3aKJ1a/1bIBaTh TaKoM
anroput™M «O6yuaem. Kontponupyem. Kopperupyem»; mmeer
CMBICT B KOHTEKCTE BaJ€OJOTHUECKON IICHXOJIOTUH PYKOBOJI-
CTBOBATHCA CIICAYIOIIMMU UMIICpaTUBAMU: «bBBITH 310POBbBIM —
30POBO», «310POBOE TEJIO — IPOAYKT 30POBOTO YMay.

Amnanuz HAay4YHbIX HCTOYHUKOB CBUIACTCIIBLCTBYET, 4YTO BO-
[POC O HAyYHOM CTaTyCe MOHITHH «IICHXHYECKOE 3710POBbE» U
«TICHXOJIOTHYECKOE 3/I0POBbE» JIMYHOCTH 110 Ceii IeHb TUCKyTa-
OCJIbHBIN, YTO TPOSBIISCTCS U B MHTCPIPETAIMOHHON JCITCb-
HOCTH HEKOTOPBIX HCCJIEAOBATENeH, U3y4yalomnuX MOJACIb POJIH
J0OPOCOBECTHOCTH JINYHOCTH U HEBPOTU3Ma BO BPEMsI CTPECCO-
BOTO IIepexojia Ha yHUBEPCUTETCKOe oOyueHne. Hekotopsie nc-
CJIeZIOBATEIN, OMHUPAsICh HA PEMPE3CHTATUBHYIO BBIOOPKY (498
MEPBOKYPCHHUKOB, OOYYAIOIINXCS B CTOJTMYHOM YHUBEPCUTETE B
ABCTpainm), yCTaHOBHJIM, YTO JOOPOCOBECTHOCTh U HEBPOTU3M
CBsA3aHbI C JOCTUKCHUAMU JIMYHOCTHU BO BPEMS TUITUYHO CTPEC-
COBOTO 00pa30BaTEIBHOTO COOBITHS [14].

JleicTBUTENBbHO, PEaJIbHOCTh TAaKOBAa, YTO BECbMa CIIOKHO
YCTaHOBUTH YETKYIO I'PaHb MEXKIAY «IICUXUYCCKUM» U KIICUXO-
JIOTUYECKHUM» B JIMYHOCTHBIX IIPOABJICHUAX, & 3HAYUT — 06€cne—
YUTH Hay'—leIﬁ YPOBCHb UHTEPHPETALUN JaHHBIX, CBA3aHHBIX C
XapaKTEPUCTUKOH ICUXOJIOTO-TIeIarOTHYECKUX SIBJICHUH.

OCHOBBIBasICbh Ha pe3yJbTaTax IPOBEICHHON aHATUTHYECKOH
paboTel, 02301 KOTOPOU BBICTYIMAJIH, B OCHOBHOM, MICHXOJIOTH-
YECKHUE UCCICHOBAHHSA YUYCHBIX, IMPCACTABIACTCA BO3MOXXHbBIM
cJIeN1aTh HEKOTOpbIe 0000IICHHUS:

BO-TIEPBBIX, KOHCTATUPYETCS, YTO HAJIMYKE JIOCTATOYHOTO YPOB-
HsI [ICUXWYECKOI0 3I0POBbs JIMYHOCTH HE UCKIIFOYACT BEPOATHOCTH
1poOJIEMHOCTH €€ 3/I0POBbSI B ICUXOJIOTHYECKOit cdepe.

BO-BTOPBIX, KOHCTATHPYETCsI, YTO 3J0POBbE UEIIOBEKA BBICTY-
HaeT MpeIMETOM He TOJIBKO MEIMKO-()U3HOIOrHYeCKOH HayKH,
HO U ICHUXOJIOTO-NEAArOruY€CKOro 3HaHus, XOTsA IIPU 3TOM CO-
XpaHseTCs eIUHbI MMIepaTUB OCHOBHOW >KU3HEHHOH IIEHHO-
ctu. B nocjaeaHue roabl y4€HbIMU YCTAHOBJICH MTOBBIIIEHHBIN
UHTEpPEC K 3/I0POBBI0 KaK «IPAKTHYECKOH aKCHOIOTHU TEsay
U BaxkHeilieil 6aspl nercra. bonee Toro, B cTpaHax ¢ ycToss-
IIEHCST TPUOPUTETHOCTHIO I'YMAHUCTHYECKUX LIEHHOCTEH, Kak
Inpasujio, B HaLlPIOHaIleOﬁ cTparerui JOMUHUPYET TaKON UM-
INEpaTuB: «ABUraTCiibHass aKTUBHOCTb — SHOPOBbIﬁ 06]333 KU3HU
— 3710poBast Hauus» [16].

B-TpeTbHX, B KOHTEKCTE€ CpAaBHHUTEILHO HOBOW CaMOCTO-
STEJIBHON OTpacid — «aJMMEHTApHOH BaJCOJIOTMU» BIIOJIHE
OUYEBHUHOH BBICTYNAET NPABOMEPHOCTb OCMBICICHUS HOHATUN
«IICHXHUYECKOE 3/I0POBbE» U «IICHXOJOTHUECKOE 3II0POBHEM
JIMYHOCTH CJIEYIOLIMM 00pa3oM: IICHXOJIOTHYECKOe 310POBbE Ka-
CacTCsd JIMYHOCTU B LCJIOM, «OXBaTbIBas INCUXUYCCKUE TIPOLICCChI
U MEXaHHM3MBI, OIPEICISIONIHNE CUXUYECKOe 3J0POBbE U JyXOB-
HOCTb YeJIOBEKa, KaK BBICIIIEE POSIBICHNE YEJIOBEUESCKON pealibHO-
ctu» [10]. OTMeTnM, 4TO TaKoi KOHTEKCT OCMBICIIEHHS Hay4YHOI'O
cTaryca TOHSTHIl «IICHXHYECKOE 30POBbE» U KIICHXOJIOTHYECKOe
300POBLE» JIMYHOCTHU ABJIACTCA AOCTATOYHO PaACIpOCTPaHCHHBIM
cpemu uccienonareneil [3]. Mexy Tem, ICHXO0NOr! (B YaCTHOCTH,
Bparycy b.C.) oTMewaroT mpociexXuBaeMyl0 HbIHE TEHICHLHUIO
YBEJIMYCHUA KOJIUYECTBA JIML, UMCIOIIUX JAUArHo3 ICUXUYCCKU
370pPOBBIX, OJIHAKO, NCHUXOJOrHYecKH OobHBIX. OTTOrO, Onpere-
JSIICh B METOIOJIOTUYECKHX OPUEHTUPAX HCCIIEIOBATENBCKOI 110~
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3UIHUU OTHOCHTECIIBHO Haquoro craryca Takux 6J'[PI3KI/IX, HO HC
CHUHOHHUMHNYHBIX l'lOHflTI/Iﬁ KaKHUMHU SBJIAKOTCA «IICUXHYCCKOC» U
«IICUXOJIOTUYECKOE» 3/I0POBbE JIMYHOCTH, MPECTABIISCTCS MPHH-
LIMIHAJIBHO 3HAaYMMbIM yTBEpXKIeHHE A. Macioy: «IBHKEeHHE K
TICHXOJIOTHYECKOMY 3/I0POBBIO OT/ICIIBHOTO YeJIOBEeKa O3Ha4daeT
HpUOIKeHNE K OOIIECTBY, IIOCTPOCHHOMY Ha JyXOBHBIX IIEHHO-
CTAIX, IPUOMKCHHE K COLUAIBLHOM rapMoHumy [8].

B-UETBEPTHIX, CAMOPE(IICKCHSI CIIOKUBIIIETOCS OMBITAa PA3BUTHS
Y CTYZICHYECKOM MOJIOZIC)KH [IEHHOCTHOTO OTHOLIICHUS K 30POBBIO,
a TaK)XC aHaJIu3 pesyanaTOB IPOBCACHHBIX SMITMPUYCCKUX UCCIIC-
JIOBAaHUI HEKOTOPBIMU YKPAaUHCKUMH [7] 1 KaHaackumH [12] yue-
HBIMH YOCKIAIOT B TOM, YTO CTHJIb CTYICHUCCKOM KU3HU HEPEIKO
SIBJISICTCS. HECOBMECTHUMBIM C 3a00TOM JIMYHOCTH O COOCTBEHHOM
3[00pOBbE. B uacTHOCTH, SKCHEPUMEHTAIbHBIM ITyTEM YCTAHOB-
JIeHa JIOCTAaTOYHO TECHAss M MOJOXKUTEIbHAsl CBsI3b KOHCTPYKTa
«OKU3HECTOUKOCTB» C OLIEHKAMH COCTOSIHHSI 310POBbSI B LICJIOM, H
3JI0POBbSI B TICUXOJIOTMUYECKOH cpejie, B yacTHocTH [7]. bonee Toro,
MMEHHO IICUXOJIOTUYECKOE 3/I0POBbE JIMYHOCTH COBPEMEHHOIO
CTYJICHTa OKa3aJIoCh SMHCTBEHHOI cepoil ero )KU3HEAEsTeNb-
HOCTH, BCE KOMITOHEHTBI KOTOPOH HEIOCPEACTBEHHO CBSI3aHBI C
TaKUM [apaMeTpOM JKU3HEICSTEIbHOCTH, KaK YPOBEHb KOHTPOJIS
[7]. K ToMy e yCTaHOBJIEHO, YTO MIMEHHO CKIIOHHOCTb JITYHOCTHU K
CaMOOOBHHEHHIO HanOOoJIee CyIIECTBEHHO U HEraTHBHBIM 00pa3oM
3arparuBaer cepy e€ ICHXOJOTHYSCKOrO 370POBbs B CTyICHYE-
cKoM Bo3pacTHoM miepuoze [14]. O6pariaer Ha ceOsi BHUMaHHE U
TO OOCTOSITENIBLCTBO, YTO HCCIIEIOBATENN IPOOIEMATHKH TICHXO-
JIOTMYECKOTO 3[I0POBBSI COBPEMEHHOIO CTYACHYECTBAa B OCHOBHOM
©IMHBI B TAKOM 0000IIEHHH: €CIH Y CTyAeHTa chopMUpOBaHa IIPH-
BBIUKA «TPAKTOBATh MPUYMHBI OJIArONPUSTHBIX COOBITUI B CBOEH
JKM3HU» KaK T€, YTO UMEIOT «BCEOOBEMITIOUIUIY, TO pedub UIET O
SIPKOM ITPOSIBJICHUN HO3HTHBHOI>1 JUHAMHMKU UX 310POBbs B IICUXO-
norudeckoii cepe [7,12]. Mexay TeM, B COOTBETCTBHH C Pe3yJib-
TaTaMy NPOBEIEHHBIX HCCISIOBAHHUH, JEMPECCHBHBIC OECITOKOM-
CTBA XapaKTEpH3YIOT IPUMEPHO KaXIOTrO IISITOr0 COBPEMEHHOIO
CTYJICHTA.

BbIBOBI H HepCNeKTHBBI TAIbHEHIINX HCCIe0BaHMIA.

1. Pasperienue npooOiaeMbl 3M0POBBSI, KaK BaKHCHINCH JKHU3-
HEHHOW IIEHHOCTH 4EJIOBEKa, JIOKHT, MPEKAE BCEro, B IUIO-
CKOCTH MPEAMETHOW CHEIU(PHUKA MEIUKO-(DU3HOIOTHYECKOM
Hayku. COBpEMEHHBIC PEai, CBS3aHHBIC C MOTPEOHOCTIMHU
ycuieHns: 6e30IacHOCTH 3[J0POBbS YeJIOBEKa B TCUCHUH BCETO
€TI0 JKXMU3HCHHOI'O ITYyTH, IOBBIIIAKOT CIIPOC Ha KOHCprKTI/IBHbIe
IPaKTUKO-OPUCHTHPOBAHHBIE  METOAMKO-IIPO(HIaKTHISCKHEe
H MCETOOAUKO-TUTMCHHUYCCKUEC TCXHOJIOTHHU. OGLLI@I'I]JPBHaHO HC
TOJIBKO YYE€HBIMH, HO W IPAKTUKaMH IPUOPUTETHOC 3HAYCHUEC
IPEBEHTUBHON MequuuHbl. ClieayeT yTBepKaAaTh, YTO Iporpam-
MbI check-up 310pOBbs CETOHSI B TPEHIE.

2. CaMOLICHHOCTb 3/I0pPOBbSl JIMYHOCTH OOYCJIOBWJIA AKTUBH-
3alMI0 MHTEpeca M IpeJCTaBUTENIel T'YMaHUTAPHBIX HAayK K ee
npoOieMarrKe, B YaCTHOCTH INICUXOJIOTUH B PaMKax IPEIMETHON
CHCL[I/I(I)HKI/I JUHAMHUYHO paSBHBa}OIJ.[eﬁCﬂ HbIHE CPAaBHUTEIIbBHO
HOBOI1 OTpaci — CHUXOJIOTUH 310pOBbsl. FIMEIoTCst OCHOBaHUs yT-
BEPIKATh, YTO YCTOSIBILICECS TICUXOJIOTMYECKOE 3HAHNE O 3710POBbU
JIMYHOCTY XapaKTePHU3YeTCsl CIIEKTPOM HCCIICIOBAHMIA B ITOJICUCTE-
M€ «MHIMBUJ — JIMYHOCTb — MHIMBUIYAJIBHOCTEY. MEXIy TeM, ¢
OJIHOM CTOPOHBI, COXPAHSIET TUCKYCCHOHHOCTh BOIIPOC O HAYYHOM
cTaryce MOHATHH «IICUXMYECKOe 37I0POBbE» U IICHXOJIOIHUECKOe
37I0POBBE» JIMYHOCTH, a C IPYTOi — YCTaHOBJICHA TEHJICHIIMS, Xa-
PaKTEepU3HUPYIOLIAsl COBPEMEHHBIM COLIMYM U COCTOAILAsl B yBe-
JIMYCHUU KOJIMYECTBA JIUL C JUArHO30M IICUXHUYCCKU 310POBLIX,
OJIHAKO TIPU 3TOM — IICUXOJIOTUUECKH HE310pOBBIX. OCOOEHHO 3Ta
TEHJICHIIUS XapaKTePH3YeT MOAPACTAIOIIEe TOKOJICHHUE.

3. U3yuenue u 060011eHNE HCCIeI0BAaTEIbCKUX MaTEepUalIoB,
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OTpaKaIONIMX HEKOTOPBIE ACHEKTBHI MPOOJIEMBI IICHXOJIOTHYe-
CKOro 3210p0Bl>5[ CTyjleH'-leCTBa, l'lpl/lBO}lflT K BbIBOI[y ) H606XO—
JUMOCTH PAaCIIMPEHUs HAyUHBIX IPEICTABICHUI O 310pOBbE
CTYICHYCCKOW MOJIOCKU B ICHXOJOTHUYCCKOH cdepe Ku3He-
JACATCIIBHOCTH, HOCKOHbe peqb HACT O BAXHOM 3JTalle, Korjia
JIMYHOCTHOE CTAHOBJICHHE COBIAIACT C Pa3BUTHEM Mpodeccu-
OHaHbHOﬁ UACHTUYHOCTH.

IlepcnexTuBbl HanbHEHIIEr0 HAayyHOTO IOMCKA MBI CBSI3bI-
BacM C HCCJICJIOBAHMEM OCOOCHHOCTEH SMOIMOHAIBHOW CO-
CTaBISIIOIICH  TICUXOJIOTHYECKOTO  3[J0pOBBSl  CTYACHYECTBa,
BEJb YCHJICHHE CEHCOPHOM T'MIEPCTUMYIISILIMK COBPEMEHHOIO
YeJI0BeKa, KOTOpasi UMEET MECTO Ha BCEX YPOBHSIX BOCIPHSATHS
UM OKpPY’KalOLIEro MHpa, aKTyaJu3upyeT HMEHHO 3allMTHO-
KOMITCHCATOPHBIN MOTCHIIHA OTHOCUTEIBHO SMOIIMOHAIBLHOTO
peampOBaHI/m. K TOMy Xe l'IOCTy.]'IaTOM yCTOﬂBLl_leFOCH HBIHC
FyMaHI/lTapHOFO 3HAHUSA BblCTyHa}OT 10 MeHbLHeﬁ Mepe TAKUC
ITOJIOKCHUA . pa3BI/ITHe JJMYHOCTH, 1O CyTI/I, SBJISACTCA npouec—
COM passymxm eé '-lyBCTB; 1<a>1<)11>11?'1 YCJIOBCK, M€ UMCHHO yHl/I—
KaJIbHBIN «3MOLIMOHAJILHBIN pernepTyap» Ha KOHKPETHBIX 3Tarax
CBOCTO JXU3HCHHOI'O l'lyTPI nepe)KMBaeT JIOMI/IHI/IpOBaHI/Ie onpe—
JIeIEHHBIX SMOIMOHAIBHBIX COCTOSIHUIT; SMOIIMOHATBHAS chepa
JIMYHOCTH B npouecce JKU3HU Ol_LlyTl/IMO l'lpOS[BJ'[S[eTCﬂ B xapaK—
TEPUCTHUKE U IICUXUYECKOTO, U TICHXOJIOTHYECKOrO CETMEHTOB ¢&
370pOBbsL. VICXOmsl U3 BBIMIEH3IIONEHHOIO, CIIEIyeT Mpeanoia-
ratb HaJM4Kue 0COOCHHOCTEH B AMOLIMOHAIBLHOM COCTABISAIONICH
IICUXOJIOTNYECCKOIro SZLOpOBbﬂ JIMYHOCTHU B BOSpaCTHOﬁ nepuogl
CTY/IEHYECKOH IOHOCTH.
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SUMMARY

THE HEALTH OF THE MODERN STUDENT: TO THE
QUESTION OF THE MENTAL AND PSYCHOLOGICAL
COMPONENTS

Kichuk A.

Izmail State University of Humanities, Department of General
and Practical Psychology, Ukraine

The article substantiates the now growing role of method-
ological and physiological science in ensuring the safety of hu-
man health, the priority importance in this respect of preven-
tive medicine. It clarifies the scientific status of the concepts of
“mental health” and “psychological health” of the individual. It
has been established that in the context of the subject specificity
of health psychology - a relatively new scientific field - the inter-
est of researchers in the psychological health of modern man has
intensified. This revealed a tendency to increase the number of
people diagnosed with mental health, but psychologically sick;
especially this tendency is fixed in relation to the younger gen-
eration. Empirical studies conducted, the respondents of which
are students, lead to the conclusion that it is necessary to deepen
the scientific understanding of the peculiarities of the emotional
component of the psychological health of modern students, the
personal and professional development of which takes place in
conditions of increased sensory hyperstimulation manifested at
all levels of perception or the world.

Keywords: mental health, psychological health, emotion-
al stability emotions, students.

PE3IOME

3IOPOBBE COBPEMEHHOI'O CTYJIEHTA: K BOIIPO-
CY O ICUXWYECKOM U ICUXOJOTMUECKOM ET'O
COCTABJSIOIIUX

Knuyk A.B.

Hsmaunsckuii  20cy0apcmeeHtvlil  yMAHUMapHvlil  YHUBEPCU-
mem, Kagheopa obwell u nPaKkmuueckoll ncuxono2uu, Ykpauna

B cratbe 000CHOBBIBACTCSI BO3pACTAOIIAs HBIHE POJIb METO-
JMKO-(DU3HOIOrMYECKOi HayKH B oOecredeHHH 0e30MacHOCTH
3JI0pOBBS UEJIOBEKa, IPUOPUTETHOE 3HAYECHHUE B 3TOM OTHOILIE-
HUM TNPEBEHTUBHOM MEIULUHBI. YTOYHSETCS HAay4yHbIM cTaTyc
MOHATHI «IICUXHYECKOE 370POBBE» M IICUXOJIOTUYCCKOE 3710~
POBBE» JIMYHOCTH. YCTAHOBJICHO, YTO B KOHTEKCTE MPEIMETHOM
CHEeHU(BUKH TICUXOJIOTHH 3I0POBbS — CPABHUTEIILHO HOBOW Ha-
YYHOH OTpaciii — aKTUBU3UPOBAJICS MHTEPEC HCCIICAOBATEICH
K TICUXOJIOTHYECKOMY 3/I0pPOBBIO0 COBPEMEHHOTO uesioBeKa. Bbi-
sSIBJICHA TEHJICHLMS YBEJIMUCHUS KOJINYESCTBA JIMI] C AUArHO30M
MCUXMUYCCKUX 30POBBIX, OJHAKO TMCHUXOJOTHUCCKU OOJBHBIX;
0COOCHHO 3Ta TEHCHIMsI (PUKCHPYETCsl TPUMEHHTEIILHO K IO~
pacratomemMy InoxojeHuto. [IpoBeneHHble sMmUpHYEcKHE HC-
CJICIOBAHUS, PECIOHJCHTAMH KOTOPBIX SIBISIOTCS CTYJICHTBI,
HOJBO/AT K BBIBOLY O HEOOXOIUMOCTH YIUTyOJCHHs Hay4HBIX
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MPEICTaBICHUN 00 0COOCHHOCTSIX SMOIMOHAIBHON COCTaBIIsA-
IOILeH TICHXOJIOTHYECKOTO 3/10POBbSI COBPEMEHHOIO CTYICHYE-
CTBa, JMYHOCTHO-IPO(PECCHOHAIBLHOE CTAHOBJICHHE KOTOPOIO
IpoOXOauT B yCJ'IOBI/ISIX YCUJICHU A CeHCOpHOﬁ Fl/ll'lepCTI/lMyJ'lﬂLlI/ll/l,
IPOSABISIEMON Ha BCEX YPOBHSX BOCHPHATHS OKPY)KAIOIIETO
MHpa.
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RECOMMENDATIONS BY GEORGIAN ASSOCIATION OF SKELETAL METABOLIC DISEASES
ON THE INITIATION OF TREATMENT WITH USE OF AGE-DEPENDENT INTERVENTION
THRESHOLD BASED ON FRAX IN PATIENTS WITH OSTEOPOROSIS

Giorgadze E., Tsagareli M., Lomidze M., Sulikashvili T., Jeiranashvili N., Uridia N.

Georgian Association of Skeletal Metabolism Diseases, National Institute of Endocrinology, Thilisi, Georgia

Osteoporosis is a systemic skeletal disease, which is charac-
terized by bone mass reduction and its microarchitectural dete-
rioration, leading to reduction of bone stability and increased
risk of fractures.

Despite the fact that the diagnosis is based on quantitative
evaluation of the bone mineral density, which is the main deter-
minant of bone strength, the clinical significance of osteoporosis
is related to fractures caused by the disease [14]. Osteoporotic
fractures are widely spread and are associated with large social
and economic expenses. Hence osteoporosis presents significant
and growing problem for the health care [13,26].

In 1994 bone mineral density (BMD) classification was devel-
oped by World Health Organization (WHO), which is based on
the difference between patient’s BMD and the BMD of young
adult reference population. The difference is expressed by stan-
dard deviation (T-score). BMD is normal if it is within mean
level of young adult reference population (Tscore > -1), low
bone mass (osteopenia) is diagnosed if BMD is reduced from
1.0 to 2.5 SD from the reference population (-1.0>Tscore >2.5),
if BMD is reduced by 2.5 SD or more, from young adult refer-
ence population, diagnosis is osteoporosis (Tscore <-2,5). Pa-
tient with Tscore <-2,5 and one or more fractures is diagnosed
with “established osteoporosis” [1,13,26].

Studies show that low BMD leads to high risk of fractures.
Those whose T-score is -2.5 have high risk of fractures. How-
ever, since the number of people with osteopenia exceeds the
number of people with osteoporosis, most of the fractures occur
in people with osteopenia [7,9,17]. Therefore, treatment criteria
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based only on BMD do not completely show the likelihood of
fractures.

Except for BMD there are number of risk factors that affect
fracture occurrence [11,18]. Age is the most important among
them. It is known that the risk of fracture at the same T-score
is significantly higher in the elderly than in the young people
[8,17]. In recent years by metanalysis of studies there have been
defined several clinical risk factors that can be used to calculate
the risk of fracture with or without BMD, making it possible to
create FRAX® algorithm [18,21]. FRAX® algorithm combines
information on risk factors and BMD. As well as FRAX® algo-
rithm “Garvan” fracture risk calculator and Q Fracture are also
available online to assess fracture risk [7]. Fracture risk assess-
ment models are based on the absolute risk of fracture.

FRAX® algorithm was created in 2008 at Sheffield Univer-
sity. FRAX® calculates the 10-year probability of femoral and
major osteoporotic fractures (femoral, clinical vertebral, proxi-
mal humerus and forearm) in 40-90-year-old untreated patients
based on femoral neck BMD and clinical risk factors of fractures
[14].

Data for the creation of FRAX® model was collected based
on large-scale prospective, observational studies (women and
men of different ethnic groups participated from different parts
of the world). Clinical risk factors, BMD (g/sm?) and fractures
were evaluated. The FRAX® was found valid in 11 independent
cohorts, which consisted primarily of women [12,14,18].

FRAX® defines the probability of fracture on the basis of age,
body mass index (BMI) and dichotomized risk factors, such as
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prior fracture, family history of fracture, tabaco use, long term
use of glucocorticoids, rheumatoid arthritis, alcohol consump-
tion and other causes of secondary osteoporosis. Femoral bone
BMD is an optional input which improves future prediction of
fractures.

Unlike other models, the test involves assessing the risk of
mortality. The probability of fracture is calculated by consider-
ing both the risk of fracture and risk of mortality.

The use of clinical risk factors along with BMD and age im-
proves the sensitivity of fracture prediction, and does not have
a negative influence on the specificity [1]. Although calculating
BMD increases the FRAX accuracy, it is also effective to use
FRAX without BMD for fracture prediction [14,19].

The risk factors used in FRAX are not completely indepen-
dent of BMD. There is a low, but statistically reliable correla-
tion between the hip BMD and the 10-year probability of hip
fracture, defined by clinical risk factors, which indicates that
the FRAX test without BMD selects individuals who actually
have low bone mass. Lower the bone mass, higher the prob-
ability of fracture. When using fixed intervention threshold, the
high-risk group BMD is 1SD lower than the lower risk group
BMD [3,14,28].

Since 2008 FRAX is widely used to assess fracture risk - ap-
proximately 225,000 calculations per month. Since the probabil-
ity of fracture varies in different regions of the world, all regions
need to create a specific FRAX model.

58 countries are using the FRAX model today. FRAX calibra-
tion occurred to countries where epidemiology of fracture and
mortality rates are known. In countries where epidemiological
data is not available, it is recommended to create a surrogate
model. In order to create a surrogate model, ISCD recommends
to use epidemiological data of the surrogate country and the
mortality rates of the country, for which the model is created
(27). Surrogate country should be ethnically close to the country
for which the model is being created. In 2016, Georgian Asso-
ciation of Skeletal Metabolism Diseases initiated the develop-
ment of surrogate FRAX model based on Georgian and Arme-
nian epidemiology which can be seen at https://www.sheffield.
ac.uk/FRAX/.

Since the use of FRAX is limited in many countries, its main
advantage is - fracture risk assessment where DXA is not avail-
able.

The FRAX® algorithm has some limitations: it does not
take, vertebral BMD and all of the risk factors into consider-
ation (such as multiple fractures, biochemical markers, falls...);
evaluates fracture risk in only untreated patients; technologies
other than DXA and QCT are not used to evaluate BMD; does
not take into account the dose dependence (average dose is pro-
vided when using tabaco, alcohol and glucocorticoids); depends
on the accuracy of epidemiological data; the specific model is
not created for every country [14].

Thus, the risk of fracture is underestimated when: BMD is
low in vertebrae but normal in femoral neck [23]; in case of
multiple fractures; when using high dose of glucocorticoids
(prednisolone> 7.5 mg per day or its equivalent) [15]; in case
of heavy vertebral fractures and in cases where other fractures
are diagnosed in parents, except for the femoral neck fracture.

For some of those cases simple calculations can be used for
correction of the results. For example, in case of discrepancy
between lumbar vertebra and femoral neck BMD, 10-year prob-
ability of major osteoporotic fractures calculated by FRAX may
be increased or decreased by 0.1 for every unit of T-score dif-
ference [9,23].
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It is also possible to adjust the risk of 10-year probability of
fracture in patients with high dose of glucocorticoids. 10-year
probability of major osteoporotic fractures may be increased by
15% and 10-year probability of femoral fracture by 20% in pa-
tients exposed to high doses of glucocorticoids (prednisolone
>7.5 mg per day or equivalent) [15].

Since the use of FRAX is limited in many countries, its main
advantage is fracture risk assessment where DXA is not avail-
able.

Material and methods. We reviewed the studies and clini-
cal recommendations on using different models of intervention
thresholds for the initiation of treatment in patients with osteo-
porosis.

Intervention threshold. The use of FRAX in the clinical prac-
tice is related to identifying the fracture risk when the treatment
initiation is recommended.

Historically, the intervention threshold for osteoporosis in a
number of countries was based on BMD criteria and/or prior
osteoporotic fracture.

After creating the FRAX algorithm, recommendations for
treatment of osteoporosis in a number of countries rely on inter-
vention threshold based on the 10-year probability of fracture.

FRAX is the only model involved in national guidelines [14].

Three approaches to define intervention threshold are used to
date:

- Fixed (not age-dependent);

- Age-dependent;

- Hybrid model.

Fixed threshold. The fixed intervention threshold is used in
men and women and is not age-dependent. It can be used inde-
pendently or as the component of the other intervention thresh-
olds (for example BMD, femoral fracture in parents). The fixed
threshold varies from 4% to 20% for major osteoporotic frac-
tures and 1.3% to 5% for femoral fractures [14]. The fixed in-
tervention threshold is used in USA, Japan, Poland, Hong Kong
[2,5,24,28].

In some recommendations based on FRAX the fixed inter-
vention threshold is used. An example of this is the US NOF
recommendation on osteoporosis. According to this recom-
mendations postmenopausal women and men over age 50 are
considered for treatment when: femoral or vertebral fractures
are presented; in patients with DXA T-score <-2.5 in lumbar
spine or femoral neck, in patients with low bone mass (-1 <T-
score> -2,5) and a 10-year probability of hip fracture >3%,
or 10-year probability of major osteoporotic fractures >20%
[26].

Age-dependent interventional threshold. Age dependent inter-
ventional threshold was first provided by the National Osteopo-
rosis Guideline Group (NOGG) [6,10,20].

It is based on the following rationale: If a woman with osteo-
porotic fracture should be treated without a BMD test then the
same treatment should be given to all men and women without
fracture but the same fracture risk. The intervention threshold
is equal to the threshold of the fracture and increases with age,
as the likelihood of fracture increases with age. For example, In
Great Britain it increases from 8% to 13%.

Age-dependent interventional threshold is used in France,
Switzerland, Romania, Finland.

The use of current NOGG recommendations based on age
dependent interventional threshold causes some inequality es-
pecially at the age of >70. The use of alternative hybrid mod-
els reduces this inequality and increases the number of treated
people [14].
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Table 1. 10-year probability of major osteoporotic fracture

Upper assessment threshold 324 | 372 4.32 5.04 6.36 9.24 144 | 204 | 252 26.4 26.4
Lower assessment threshold 1.2 1.4 1.7 1.9 2.5 3.8 6.2 9.9 13 14 14
Intervention threshold 2.7 3.1 3.6 42 5.3 7.7 12 17 21 22 22
Age 40 45 50 55 60 65 70 75 80 85 90
Table 2. 10-year probability of hip fracture

Upper assessment 024 | 036 | 072 | 1.08 | 1.92 | 312 | 516 | 852 | 1164 | 132 | 11.52
threshold

Lower assessment 00 | 01 | 01 | 03] 05 1.1 2.1 4.0 6.4 73 6.3
threshold

Intervention threshold 0.2 0.3 0.6 0.9 1.6 2.6 43 7.1 9.7 11 9.6
Age 40 45 50 55 60 65 70 75 80 85 90

Hybrid model. Hybrid model combines fixed and age-de-
pendent interventional thresholds. This model is used in two
countries: Lebanon and Great Brittan. In Lebanon, recom-
mendations consider the use of a fixed intervention threshold
until the age of 70 and the use of age dependent-threshold
over the age 70 [4]. According to the UK recommendations,
the age-dependent intervention threshold is used to initiate
treatment under the age of 70 and fixed intervention threshold
above the age 70 [25].

Results and their discussion. Georgian association of Skel-
etal Metabolism Diseases recommends to use age-dependent
intervention threshold based on 10-year probability of major
osteoporotic fracture for the initiation of treatment in Georgian
population in patients with osteoporosis.

The upper and lower threshold of BMD assessment were de-
termined (Table 1, Fig.).

30
25
20
15
10
5
0
40 45 50 55 60 65 70 75 80 85 [0
—intervention threshhold — lower assessment threshhold

upper assessment threshhold
Fig. 10 year probability of major osteoporotic fracture (%)

The lower assessment threshold was determined by a 10-year
probability of fracture of people who do not have clinical risk
factors. people who have the fracture probability under this
threshold do not need either the BMD assessment or treatment.

The upper assessment threshold is 1,2 times higher than the
intervention threshold. If the fracture probability is higher then
upper assessment threshold, treatment can be initiated without
the BMD measurement.

For those people whose fracture probability is in the inter-
mediate zone, particularly higher than the lower assessment
threshold, but lower the upper one, BMD test is recommended
to specify the 10-year probability of fracture, according to which
the treatment will be prescribed.

The upper assessment threshold has been determined for pa-
tients who were diagnosed with a higher risk of fracture based
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only on clinical risk factors and may be transferred to a low risk
group that does not require treatment.

Intervention threshold based on 10-year probability of femo-
ral fracture have also been determined by Georgian association
of Skeletal Metabolism Diseases (Table 2).

Conclusion. The use of intervention threshold based on
FRAX algorithm, makes it possible to accurately target the
population for BMD testing and effectively identify people with
high risk of osteoporotic fracture.
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SUMMARY

RECOMMENDATIONS BY GEORGIAN ASSOCIATION
OF SKELETAL METABOLIC DISEASES ON THE INITI-
ATION OF TREATMENT WITH USE OF AGE-DEPEN-
DENT INTERVENTION THRESHOLD BASED ON FRAX
IN PATIENTS WITH OSTEOPOROSIS

Giorgadze E., Tsagareli M., Lomidze M., Sulikashvili T.,
Jeiranashvili N., Uridia N.

Georgian Association of Skeletal Metabolism Diseases, Nation-
al Institute of Endocrinology, Thilisi, Georgia

Treatment criteria based only on bone mineral density do not
reflect completely the likelihood of fractures. We reviewed the
studies and recommendations on different types of intervention
thresholds for the initiation of treatment in patients with osteo-
porosis. Georgian Association of Skeletal Metabolism Diseases
recommends to use age dependent intervention threshold based
on 10-year probability of osteoporotic fractures calculated by
FRAX algorithm as a diagnostic and treatment criteria for pa-
tients with osteoporosis.

Keywords: osteoporosis, intervention thredholds, frax, frac-
ture risk, diagnosis.
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PEKOMEHJIALIMA TPY3UHCKOM ACCOILMALIMH
MO0 METABOJHAYECKUM BOJE3HSM KOCTHOM
TKAHHU O HABHAYEHUU JIEUEHUS OCTEOIIOPO3A
HA OCHOBAHHMHU BO3PACTHOI'O ITIOPOT'A BMEIIA-
TEJbCTBA HA OCHOBE BBIYMCJIEHHOM MO FRAX
10-JIETHEM BEPOSITHOCTH NMNEPEJIOMA

I'mopranse E.P., Harapeau M.3., Jlomuaze M.IL.,
Cymukamsuiau T.H., zkenpanamsuiau H.JL., Ypuana H.P.

Ipysunckas accoyuayus no memaborudeckum 601e3HM KOCm-
noti mxanu, Hayuonanvholii uncumym snooxpunonozauu, Tounu-
cu, I pysus

Kputepun ocrteomnoposa, KOTOpPbIE OCHOBAaHBI TOJBKO Ha
ONpe/eIICHUH MUHEPAIbHON TUIOTHOCTH KOCTHOW TKaHU HEJO-
CTaTOYHO TOYHO OIPEACINISIOT PHUCK HepesoMa. PaccMOTpeHsI
HCCIICIOBAHUSI M KIMHUYECKHE DPEKOMEHIALMH, Kacarolinuecs
NPUMEHEHHs] Pa3HBIX CIIOCOOOB BMELIATENbCTBA JUIS Jieue-
Hust. ['py3HHCKas accolmaIys Mo MeTaboJMUYeCKUM OONIC3HIM
KOCTHOM TKaHH PEKOMEHIYET NMPUMEHSTh BO3PACTHYIO MOJENb
rmopora BMeEIIATENIbCTBA HAa OCHOBE BbluMCIeHHOM 1Mo FRAX
10-neTHeH BEpOSITHOCTH TEepeioMa [Uls ONpeeIeHNs] KpUTepH-
€B JMarHOCTHKU U Ha3HAYEHHUS JICUCHHsI OCTEOIOpO3a.
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ACETYLATION PHENOTYPE AS A SUSCEPTIBILITY MARKER FOR DEVELOPMENT
OF NITRATE-CADMIUM INTOXICATION IN YOUNG RATS

Kmet T., Vlasyk L., HrachovaT., Turash M., Andriychuk N.

Higher State Educational Establishment of Ukraine « Bukovinian State Medical University», Chernivtsi, Ukraine

Chemical denaturation of the environment and the problem
of xenobiotic effect on the human health remain in the center of
attention of a modern medical science[10,11,31].

Nitrate and cadmium compounds are especially dangerous
among anthropogenic pollutants since after their penetration into
the body they promote the development of “oxidative stress”
characterized by imbalance between free radical oxidation rate
and activity of the antioxidant systems [6-8, 20-22,26,27]. One
of the leading target systems afflicted by sodium nitrate and cad-
mium chloride action first of all is the central nervous system
(CNS) [4,9,24].

However, development of toxic effects considerably depends
on age, dose of xenobiotic and population polymorphism pecu-
liarities of the enzymatic systems participating in detoxification
of pollutants [12,17]. The issues to determine susceptibility to
pollutants of different groups of people, so-called “risk groups”,
and the search for susceptibility markers are one of the major
ones suggested by the European Committee of Environment and
Health [18,30]. Nevertheless, today systematic studies concern-
ing evaluation of the risk associated with a certain genotype
are not frequently found [28]. Individuals of a juvenile age are
known to be the most susceptible “risk groups” to harmful envi-
ronmental factors at different stages of ontogenesis [25].

Dissimilar acetylation rate is suggested to be as a susceptibil-
ity marker of heterogenic individuals to diseases under ecologi-
cally unfavourable conditions [14,23]. Considering the above
as well as peculiarities of an isolated action of nitrates and
cadmium [15,29], the objective of our research was to study a
combined effect of sodium nitrate and cadmium chloride on the
prooxidant-antioxidant balance of the blood, liver and function-
al state of the central nervous system in young rats with different
acetylation type.

© GMN

Material and methods. The experimental studies were per-
formed in immature conventional outbred male rats 1,5 month
of age with the body weight of 0,07+0,01kg. The animals were
kept under stable temperature (20 £2°C) and humidity (relative
humidity 50+5%) with the photoperiod of 12 hours (from 7 a.m.
to 7 p.m.). The animals were fed on standard vivarium food with
free water access. The content of nitrates and cadmium com-
pounds in food and water did not exceed alarm concentration
level.

To determine acetylation ability the animals were subjected to
intragastric administration of sulfadimine (by means of a probe)
on 1% starch solution at a rate of 100 mg/kg of the body weight.
Urine was collected during three hours, and N-acetyltransferase
activity was determined in it. The experimental animals were
divided into two groups according to the amount of general sul-
fadimine excreted with urine: “rapid” and “slow” acetylators.
2 subgroups were differentiated in every group: I — control
animals, II — animals subjected to administration of cadmium
chloride and sodium nitrate.

Cadmium chloride was administered intraperitoneally in the
dose of 0,1 mg/kg equal to 1/50 DL, sodium nitrate — intragas-
trically in the dose of 500 mg/kg equal to 1/15 DL, .

Instead of cadmium chloride and sodium nitrate intact ani-
mals received isotonic solution and water respectively.

14 days later 24 after the last administration of the substances
the animals were decapitated under light ether narcosis. The
concentration of methemoglobin in the whole blood [13], the
level of average molecular peptides (AMP) [2] and ceruloplas-
min (CP) in the blood plasma were determined [3,5]. Protein
peroxidation products were determined by the reaction with
2,4-dinitrophenylhydrazine [3,5]. Degree of protein oxidation
modification (POM) was evaluated by the content of aldehyde
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and ketonic groups in the radicals of aliphatic amino acids resi-
dues of the blood plasma. Aldehyde and ketone derivatives of a
neutral character were registered by the optic density at 370 nm,
and the main character — at 430 nm [3,5].

On the 14™ day of the experiment the content of secondary
products of lipid peroxide oxidation (LPO) in the liver homog-
enate was determined including malone aldehyde reacting with
2-thiobarbituric acid active products (TBAAP) [16].

In the dynamics of subacute nitrate-cadmium intoxication
(the 7" and 14" days of the experiment) the features of the CNS
condition of the animals were examined by their integral behav-
ioural activity (IBA) including the total horizontal and vertical
motor activity, hole reflex, emotional activity [19], which are
specific indices of a toxic effect of chemical substances on the
nervous system.

The obtained results were mathematically calculated on a per-
sonal computer applying the common statistical methods calcu-
lating mean values (M), their mistakes (m), reliability Student
t-criterion. Changes with P<0,05 were considered to be statisti-
cally reliable.

In order to determine relations between the changes of the
body prooxidant system indices and behavioural activity of
young animals with different acetylation type under conditions
of subacute sodium nitrate and cadmium chloride effect, the
multiple regressive analysis was conducted enabling to design
regressive models of the CNS functional ability changes [1].

Results and their discussion. The results of the experimen-
tal study determined (Table 1) that in animals with “rapid”
acetylation type receiving xenobiotic combination (II sub-
group) the concentration of methemoglobin increased reliably
only 2,6 times as much (P<0,05), and in animals of II subgroup
with “slow” metabolism type it was 6,7 times higher as much
(P<0,05) compared with I subgroup.

Analysis of endogenous intoxication development which
marker is AMP demonstrated that the content of peptides con-
taining aromatic (E,, /g of protein) and aliphatic amino acids
(E,,/g of protein) in animals from II subgroup with “slow”
acetylation type was reliably higher than that of the rats from
I subgroup 34 and 33% respectively (P<0,05). In animals with
“rapid” acetylation type there were no such changes found. In
the blood of “slow” acetylators the content of aliphatic OMP
of aldehyde and ketone derivatives of a neutral character 25%

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

increased (P<0,05), and the tendency to increase the products
of the main character was observed (23%, P>0,05; t=1,52)
compared with the indices of the intact animals. In rats with
“rapid” acetylation type the examined indices only 18 and 17%
increased respectively, which appeared to be statistically unreli-
able (P>0,05) in comparison with the control group of animals.

CP level in animals with “slow” acetylation type 30% in-
creased (P<0,05) in respect to the intact subgroup. On the con-
trary, in “rapid” acetylators this enzyme level 18% decreased
(P<0,05). According to the obtained results in the liver of ani-
mals with different metabolism type LPO processes were acti-
vated differently under conditions of subacute effect of cadmium
chloride and sodium nitrate. Thus, in animals with “slow” acety-
lation type TBAAP level increased practically twice as much
(P<0,05) in the liver homogenates which was indicative of in-
tensification of LPO processes. In animals with “rapid” acety-
lation type there were no reliable changes of TBAAP content
found in the liver (P>0,05).

A combined administration of sodium nitrate and cadmium
chloride caused considerable disorders of the nervous system
functional state (Table 2). Thus, on the 7" day of the experiment
IBA decreased statistically reliably (P<0,05) in comparison with
the control both in “slow” and “rapid” acetylators 1,4 and 1,3
times respectively. Continued xenobiotic administration was as-
sociated with increased signs of their toxic effect of the CNS.
Thus, on the 14™ day of the experiment in animals with different
metabolism type IBA 1,7 times decreased as much (P<0,01).

In order to determine relations between the changes of the
body prooxidant-antioxidant system indices and behavioural
activity of young animals with different acetylation type under
conditions of subacute sodium nitrate and cadmium chloride ef-
fect, the multiple regressive analysis was conducted enabling to
design regressive models of the CNS functional ability changes.
In particular, for young animals with “slow” acetylation type re-
gression equation was information able and statistically valuable
and looked like the following:

y=-9,38+0,05 , +1,74 +0,28 . in its turn, for young animals
with “rapid” acetylation type regression equation was the fol-
lowing:

y=9,97+0,48 , where y — IBA; x,—OMP level; X, — methemo-
globin concentration; x, — CP level; x, - AMP level; x, - TBAAP
content in the liver.

Table 1. Indices of prooxidant-antioxidant system of blood and liver of young rats
with different types of acetylation under conditions of subacute cadmium-nitrate intoxication (M+m)

Indices, unit of measurement
Groups Sub-
. 1 o, 254 280 370 430 1
mals animals globin, % of protein of protein of protein of protein E/g of protein of tissue
E 6,10+1,03 6,03+£0,21 | 7,07+0,31 27,31+3,25 25,51+3,21 180,14+10,40 64,83+4,61
“Slow” n=7
acetyl- I
ators =7 40,57+3,97* | 8,03+0,53* | 9,45+0,53* 34,26+1,10* 31,01+1,57 233,29+15,01* 120,04+4,44%
i7 4,63+1,35 6,23+0,42 | 6,76+0,42 24,89+2,35 22,57+2,98 182,57+7,85 90,10+6,48
“Rapid”
acetyl- I
ators -3 11,86+1,40% | 6,73+0,50 | 7,71+0,57 29,47+1,87 26,49+2,76 149,25+9,81%* 81,49+4,09

notes: * - changes are significantly different from the control (P <0,05); I- control animals;
Il - animals that received cadmium chloride and sodium nitrate; n — number of rats in every group
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Table 2. Dynamics of changes in behavioral responses of young rats with different types of acetylation under conditions of sub-
acute cadmium-nitrate intoxication (M+m)

“Slow” acetylators “Rapid” acetylators
Index Multiplicity
impact I 1I 1 I
n=7 n=7 n=7 n=8
7" day
. 47,00+1,57 34,28+0,97* 45,86+1,12 35,50+1,90*
Integral behav- of the experiment
ioural activity th
14 da).] 41,86+0,59 24,14+0,90* 41,86+1,22 24,12+1,14*
of the experiment

note: symbols are the same as in Table 1

Table 3. Indicators of significance (B) and percentage of the effect (d) of the prooxidant-antioxidant system of the organism on the
Sfunctional state of the central nervous system in young animals with different acetylation activity

. “Slow” acetylators “Rapid” acetylators
Investigated factors

B d B d
X, - - 0,79 100%
X, - - - -
X, 0,96 24,6% - -
X, 0,97 25,0% - -
X, 1,37 50,4% - -

notes: x,— OMP level; x,— methemoglobin concentration; x,—CP level; x ,—AMP level;
x;— TBAAP content in the liver; - the data are statistically unlikely (P>0.05)

Calculations of significance indices () and percentage of the
effect (d) showed, that IBA inhibition in young animals with
“slow” acetylation type is first of all determined by an increased
content of secondary products of liver lipoperoxidation, AMP
level in the blood plasma, and less increased ceruloplasmin ac-
tivity; but in “rapid” acetylators — by increased OMP products
(Table 3).

Therefore, susceptibility marker to the development of sub-
acute effect of sodium nitrate and cadmium chloride in young
animals is “slow” acetylation type. The criteria of a harmful ac-
tion in them are more pronounced increase of methemoglobin
concentration, levels of AMP and CP, OMP content of a neutral
character and secondary products of liver lipoperoxidation.

Conclusions.

1. A high criterion value in changes of biochemical indices is
found while evaluating subacute sodium nitrate effect and cad-
mium chloride. In particular, at a young age “slow” acetylation
type should be considered as a susceptibility marker, and the
criteria of a harmful effect in them are the following: 25% in-
crease protein peroxide oxidation in the blood plasma, 34% and
30% increase of average molecular peptides and ceruloplasmin
respectively, and 6,7 times increase of methemoglobin (hemi-
globin) concentration.

2. Subacute action of sodium nitrate and cadmium chloride
caused pronounced inhibition of the central nervous system
by the index of integral behavioural activity at a young age 1,7
times as much irrespective of metabolism type.

3. By means of the multiple regression analysis disorders of
behavioural activity in young animals with “slow” acetylation
type under conditions of subacute effect of sodium nitrate and
cadmium chloride were found to be mainly caused by an in-
creased content of secondary products of liver lipoperoxidation
and less — by the levels of average molecular peptides and ceru-
loplasmin of the blood plasma; and in “rapid” acetylators — by
increased products of oxidation-modification proteins.

© GMN
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SUMMARY

ACETYLATION PHENOTYPE AS A SUSCEPTIBILITY
MARKER FOR DEVELOPMENT OF NITRATE-CADMI-
UM INTOXICATION IN YOUNG RATS

Kmet T., Vlasyk L., HrachovaT., Turash M., Andriychuk N.

Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical University», Chernivtsi, Ukraine

The article solves a current task concerning a substantiated
use of acetylation phenotype as susceptibility biomarker to unfa-
vourable effect of chemical substances in scientific studies.

Objective: to study a combined effect of sodium nitrate and
cadmium chloride on the prooxidant-antioxidant balance of the
blood, liver and functional state of the central nervous system in
young rats with different acetylation type.

The experimental studies were performed on immature male
rats 1,5-month of age. The experimental animals were divided
into two groups according to the amount of general sulfadimine
excreted with urine: “rapid” and “slow” acetylators. 2 subgroups
were differentiated in every group: I — control animals, II —
animals subjected to administration of cadmium chloride and
sodium nitrate.

Administration of sodium nitrate and cadmium chloride to
animals in the doses 1/15 DL, and 1/150 DL, respectively
during 14 days found that at the young age “slow” acetyla-
tion type is susceptibility marker, and the criteria of a harmful
effect in them are the following: 25% increase protein perox-
ide oxidation in the blood plasma, 34% and 30% increase of
average molecular peptides and ceruloplasmin respectively,
and 6,7 times increase of methemoglobin (hemiglobin) con-
centration. Nitrate-cadmium intoxication caused inhibition
of the integral behavioural activity both in slow and rapid
acetylators.

Disturbed behavioural activity in young animals with
“slow” acetylation type under conditions of subacute effect
of sodium nitrate and cadmium chloride is caused mainly
by an increased content of liver lipoperoxidation secondary
products and less — by the levels of average molecular pep-
tides and ceruloplasmin in the blood plasma, and in “rapid”
acetylators — by increased products of oxidation-modification
proteins.

Keywords: acetylation, cadmium chloride, sodium nitrate.
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GOEHOTHUII ALETH/IIMPOBAHHUA - KAK MAPKEP
MNPEJPACITIOJIOKEHHOCTH K PA3BBUTUIO HUTPAT-
HO-KAJIMUEBO MHTOKCHUKALIMMA Y MOJIOJbIX
KPbIC

Kmers T.HU., Baacux JI.U., I'paueBa T.U., Typam H.H., An-
apuiiayk H.H.

Buvicuee cocyoapcmeennoe yuebnoe 3agedenue Yipaunwl «by-
KOBUHCKULL 20CYOAPCMBEHHBLIL MEOUYUHCKULL YHUBEPCUTNEN Y,
Yepnosyuwl, Yxpauna

B crarpe pemena akTyanpHas 3a/1ada M0 000CHOBAHHIO HC-
TIONTB30BAaHMS B HAYYHBIX HCCIIENIOBAHMAX (DCHOTHIA AlleTHIIH-
poBaHHUS Kak OMOMapkepa CKIOHHOCTH K HeOIarompUsTHOMY
BO3JCHCTBUIO XUMHIECKIX BEIIECTB.

Ha mopnenu nmonmoctporo Bo3aeHCTBUS HUTpaTa HaTpus U
XJIOpU/Ia KaAMHS BBIIBICHBI OCOOCHHOCTH OMOXMMHUYECKUX
U3MEHEHUH KaK KpUTEpUEB BPEIHOTO BO3AEHCTBUS B MO-
nmogoM Bospacte. [Ipu BBeJeHHMH >KMBOTHBIM JHEH HHUTpaTa
HATPUs U XJIOpHJA Kaamus B Teuenue 14 B mozax 1/15 DL,
u 1/150 DL, cOOTBETCTBEHHO, BBISBIEHO, YTO B MOJOJOM
BO3pacTe MapKepoOM MPEAPACTIONOKEHHOCTH SIBISETCS «ME-
NEHHBIH» THUI aNeTHINPOBAHHS, a KPUTEPUSMH BPETHOTO
BO3ACHCTBUS SBISIOTCA: yBEIHUCHHE ITEPEKHUCHOTO OKHCIIe-
HUsl O€IKOB TIa3Mbl KpoBU Ha 25%, POCT ypoBHEH cpeHe-
MOJIEKYISPHBIX TMENTHI0B U nepyaomta3MuHa Ha 34% u 30%,
COOTBETCTBEHHO, U KOHIIGHTPAI[MH METTeMOTIOOnHa - B 6,7
paza. B skcnepnMeHTax Ha KpbIcax IOBEHHIBHOTO BO3PACTa C
Pa3HBIM THIIOM ALETHINPOBAHUS H3yUICHA JUHAMUKA H3MEHe-
HUM MOBEJEHUYECKUX peaKIuil IpU HUTPATHO-KAaMUEBOM HH-
Tokcukanuy. Habmonannuce yrueTeHne HHTETPaIbHOU TOBe-
JICHIECKOH aKTMBHOCTH B PABHOM CTETEHM KaK MeICHHBIX,
TaK 1 OBICTPBIX ALETHISATOPOB.

Jloka3aHo, 4TO HapylIeHUEe NOBEACHYECKON aKTUBHOCTH Y
MOJIOABIX XHBOTHBIX C «MEIJICHHBIM» THIIOM aleTHIINPOBa-
HUSl B YCJIOBHUSIX TOJOCTPOTO BO3ACHCTBUS HUTpATa HATPHSA
1 XJIOpUAA KagMus 00yCIIOBIEHO POCTOM COJAEp’KaHHS BTO-
PUYHBIX MPOLYKTOB JUIONEPOKCHIAINN TEYCHH W B MEHbB-
el CTeTeH! - yPOBHEH CPeHEMONIEKYISIPHBIX TENTHI0B H
L[ePyT0IUIa3MIHA TIa3Mbl KPOBH, @ y «OBICTPHIX) alleTUIISITO-
POB - POCTOM HPOAYKTOB OKUCIUTETLHOMOAU(DUITIPOBAHHBIX
0eIKOB.
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ENALAPRIL EFFECT ON GLUTATHIONE CHAIN OF THE ANTIOXIDANT SYSTEM
OF THE BRAIN IN RATS WITH SCOPOLAMINE-INDUCED NEURODEGENERATION

Kmet O., Filipets N., Kmet T., Hrachova T., Vepriuk Y.

Higher State Educational Establishment of Ukraine «Bukovinian State Medical Universityy, Chernivtsi, Ukraine

Current research programs are directed to elaboration of
strategies of effective prognosis, prevention and treatment of
functional disorders of the central nervous system. It espe-
cially refers to dementia, in particular those developing with
Alzheimer’s disease, Hallervorden-Spatz disease, Parkinson’s
disease, since their pathogenic mechanisms are associated with
neurodegenerative processes [8, 16]. The most widely spread
sign for the majority of neurodegenerative disorders is an exces-
sive formation of oxygen reactive forms due to oxidative stress,
causing damage and loss of neuronal cells [9]. Under conditions
of neurodestruction progress the activity of the antioxidant sys-
tem decreases and formation of free radicals increases, inducing
damage of tissues, changing oxidation-reduction state of cells
followed by further activation of redox-sensitive genes. There-
fore, oxidative stress is a cause and a leading component of
many pathological processes of the central nervous system and
neurodegenerative diseases in particular [14, 21].

The brain is the most sensitive to oxidative damage [13].
Glutathione system plays an important role in realization of
anti-radical protection of neurons. Coordinated action of all its
components (reduced glutathione, glutathione peroxidase, glu-
tathione reductase, sulfhydryl groups) promotes restoration of
an optimal level of peroxide compounds and maintenance of
the pro-antioxidant balance [1, 5]. Moreover, glucose-6-phos-
phate dehydrogenase, possessing a key position in glutathione
metabolism, is a source of pentose essential for the synthesis
and reparation of DNA. Thus, the degree of glutathione system
damage is closely connected with cytotoxic effects. At the same
time, disorders in the glutathione system take a leading role in
realization of neurodegeneration mechanisms caused by oxida-
tive stress [4].

Results of experimental and clinical studies in recent years
enable to consider that activation of renin-angiotensin system
(RAS) of the brain is one of pathogenic chains of oxidative dam-
age of the neuron cellular membranes due to increased genera-
tion of oxygen reactive forms [6, 22]. Considering the fact that
due to establishment of non-cardiovascular effects of RAS, and
availability of the central neurotropic effects in particular (abil-
ity to reduce oxidative stress and apoptosis), the possibilities of
pharmacological blockers of RAS under conditions of develop-
ment of neurodegenerative changes in the brain neurons are of
a special interest.

Objective of the work is to study enalapril effect, a blocker of
renin-angiotensin system, on glutathione chain of the antioxi-
dant system of the cerebral cortex and hippocampus of rats with
experimental neurodegeneration.

Material and methods. The experiments were conducted
on nonlinear albino male rats 0,18-0,20 kg of the body weight,
kept under standard vivarium conditions at the temperature of
18-22 °C and relative humidity 40-60 %, fed on balanced food
allowance and free access to water. All the experiments with
animals were conducted according the main principles of the
European Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes (Strasburg,
1986). All the rats were randomized into two groups: 1 — control
group; 2 — group with neurodegeneration model. Considering
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the common recognition of cholinergic hypothesis in patho-
genesis of neurodegenerative changes in the central nervous
system the experiments were conducted under conditions of
scopolamine-induced damage of the brain [12]. To create the
model scopolamine hydrochloride (Sigma, USA) was injected
intraperitoneally (i/p) in the dose of 1 mg/kg of the body weight
in the form of 0,01 % water solution, once a day during 27 days.
The rats from the control group received physiological solution
only in the analogical regimen and experimental conditions.

On the 28™ day the rats with modeled pathology were random-
ized into two groups: I — i/p administration of enalapril (Zdoro-
vye, Ukraine) in the dose of 1 mg/kg and I — 1 ml of saline
only during 14 days [18]. The control rats received 1 ml of sa-
line since the 28™ day. Euthanasia of the animals was performed
under light ether narcosis. At a cold temperature the brain was
removed, carefully washed with cool 0,9 % NaCl solution, and
the cerebral cortex and hippocampus were isolated according to
the coordinates of the stereotaxic atlas [19], since these parts
of the brain are the first to suffer in case of neurodegenerative
processes [3, 20]. Cytoplasmic fraction was isolated by means
of the method of differentiation centrifuging of homogenate of
the cerebral cortex and hippocampus on the refrigerator centri-
fuge at 1000 g 10 min, then 1400 g 10 min at a temperature of
4 °C. To assess the state of the antioxidant system of the cerebral
cortex and hippocampus the contents of sulfhydryl (SH-) groups
[10], reduced glutathione (G-SH) and activity of glutathione-
reductase (GR) [EC 1.6.4.2], glutathione-peroxidase (GP) [EC
1.11.1.9], glucose-6-phosphate dehydrogenase (G-6-PDH) [EC
1.1.1.49] were determined by means of certain methods [15].
Lowry protein assay determined the amount of protein in speci-
mens [7].

The results of the study were statistically processed by means
of Student t-criterion. Distribution of values in samples was pre-
liminary checked in order to prove an adequate method of statis-
tical assessment of a mean difference between the groups of the
study. According to Shapiro-Wilk criterion the data concerning
distribution deviation in samples from that of the norm were not
obtained (p>0,05). Taking into account the above-mentioned ap-
plication of Student t-criterion was considered to be sufficient to
obtain valid conclusions. At the same time, to prove reliability
of conclusions Mann-Whitney non-parametric comparison cri-
terion was applied, which showed similar results of calculations
by means of Student t-criterion concerning p value. Therefore,
p<0,05 was considered to be a sufficient level of discrepancy
probability.

Results and their discussion. Glutathione system takes a
leading role in maintenance of SH - S-S exchange in the tis-
sues at the expense of transformation of reduced glutathione
form into oxidized one essential for performance of such vital
processes in the cells as functioning of membranous structures,
cellular skeleton and cellular division. Exhaustion of functional
possibilities of glutathione system results in activation of free
radical oxidation, increased permeability of the cellular mem-
branes for Ca®*ions, activation of phospholipase and endonucle-
ase, which in its turn is a cause of free radical or enzymatic dam-
age of DNA molecules [2].



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

Table. Enalapril effect on the indices of glutathione system in cytosolic fraction

of rats with Scopolamine-induced neurodegeneration (M+m, n=7)

of mg of protein)

Indices Brain Control Neurodegenera- | Neurodegeneration
structures tion model model + Enalapril
. Cerebral cortex 7,373+0,600 2,698+0,339* 4,942+0,283* **
Reduced glutathione
(memol/(g of tissuc)) Hippocampus 6,839+1,018 4,247+0,589* 5,183+0,784%*
Glutathione peroxidase Cerebral cortex | 143,174+13,988 | 99,594+7,250* 121,880+10,545
(nmol I'SSI'/(min of mg
of protein)) Hippocampus 131,460+15,549 | 88,277+10,931% 110,519+10,066
Glutathione reductase Cerebral cortex | 3,710+0,486 1,9950,404* 3,475+0,270%*
(nmol NADPH /(min of mg
of protein) Hippocampus 3,464+0,461 2,062+0,441* 3,3174+0,215%*
Glucose-6-phosphate dehydro- | Cerebral cortex 6,2860,110 4,938+0,481* 5,199+0,677
genase (nmol/(min of mg
of protein) Hippocampus 4,834+0,366 3,475+0,495%* 3,594+0,274%*
Sulfhydryl groups (nmol/(min Cerebral cortex 72,813+£2,357 50,548+2,907* 63,94543,613**

Hippocampus

70,575+3,795

54,834+3,101*

59,276+1,354%%*

notes: * — significant difference compared to that of the control group;

** — significant difference compared to that of the neurodegeneration model

The present study investigates the dynamics of G-SH changes
in the cerebral cortex and hippocampus (Table). Thus, in com-
parison with the control group, the content of G-SH in rats with
scopolamine-induced neurodegeneration 63,4 and 36,6 % de-
creased in the cerebral cortex and hippocampus respectively.
Such differences are most likely caused by increased use of
G-SH for inactivation of excessive amount of free radicals in the
damaged neurons of the examined cerebral structures and inhi-
bition of the process of G-SH regeneration from the oxidized
form. At the same time, a decreased activity of the enzyme of
NADPH-dependent GR participating in the process of antiox-
idant protection is found — 46,4 % in the cerebral cortex and
40,5 % - in the hippocampus.

In rats with neurodegeneration GP activity, which uses G-SH
for neutralization of hydrogen peroxide and other hydroxyper-
oxides, was lower than that of the control group: 30,4 % — in the
cerebral cortex; and 32, 9 % — in the hippocampus. The content
of SH-groups contained in glutathione and providing biochemi-
cal reactions of metabolism and maintenance of membranous
functions decreased as well: 30,6 % in the cerebral cortex and
22,3 % — in the hippocampus.

One of the ways to adapt the metabolism of cerebral tissues
to hypoxic conditions is activation of pentose phosphate way of
oxidation. Therefore, we have examined G-6-PDH activity in
the examined cerebral structures of rats. Decreased activity of
G-6-PDH was found to be 21,6 and 27,9 % in the cerebral cortex
and hippocampus respectively in rats with scopolamine-induced
neurodegeneration in comparison with the indices in the control
group.

Further analysis demonstrated that after administration of
enalapril the indices of antioxidant protection in the brain in-
creased in rats with neurodegeneration. Comparison of the data
obtained in the modeled pathology with the indices of rats sub-
jected to enalapril determined increased content of G-SH in the
cerebral cortex 1,8 times as much and in the hippocampus — 1,2
times. Under enalapril effect the content of SH-groups in the
cerebral cortex and hippocampus increased 1,3 and 1,1 times
© GMN

respectively. Increasing of G-SH content is likely to occur at the
expense of its intensified regeneration from the oxidized form in
the tissues of the cerebral cortex and hippocampus. A positive
effect of enalapril was characterized by an increased activity of
GR in the cerebral cortex 1,7 times as much, and 1,6 times — in
the hippocampus.

In view of the absence of significant differences in the activity
of G-6-PDH in the enalapril group compared to the pathology,
the cause of the detected changes in the investigated structures
can be considered to be the involvement of this enzyme in the
pentosephosphate pathway of carbohydrate metabolism to stabi-
lize oxidation-reduction processes in the brain. One of the func-
tions of pentose phosphate way of carbohydrate metabolism
is supply of NADPH reduced equivalents essential for energy
production and restoration of oxidized glutathione in the brain.

Therefore, the conducted experimental studies determined
that enalapril increases activity of the brain antioxidant system
under conditions of development of Scopolamine-induced neu-
rodegeneration in rats. Increase of the antioxidant protection is
first of all caused by angiotensin II (All) inhibition — the main
RAS effector. In addition to powerful vasoconstriction it stimu-
lates NADPH-oxidase, which excessive production plays a key
role in the development of oxidative and inflammatory process-
es, intensifies neuron susceptibility and induces neuronal mito-
chondrial dysfunction [17]. A positive effect of enalapril can be
explained by the fact of formation of other kinds of angiotensin
with decreased activity of All formation - A-1-7, AIll, AIV in
particular [11]. These peptides cause additional stimulation of
appropriate receptors, and thus promote additional vasodilation,
anti-proliferation action and regeneration of tissues. At the same
time, cerebral circulation improves due to systemic vasocon-
striction effects of All, and the processes of antioxidant protec-
tion, essential for cerebral functioning, intensify.

Conclusions.

1.Scopolamine-induced neurodegeneration reduces the content
of reduced glutathione, sulthydryl groups, activity of glutathi-
one reductase, glutathione peroxidase and glucose-6-phosphate
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dehydrogenase in the cerebral cortex and hippocampus, which
is indicative of inhibition of the antioxidant protection system.
2.Administration of enalapril, a blocker of renin-angiotensin
system, increases the content of reduced glutathione and sulthy-
dryl-groups, activity of glutathione-dependent enzyme — gluta-
thione reductase in the cerebral cortex and hippocampus of rats
with scopolamine-induced neurodegeneration.

3.Improvement of the antioxidant protection glutathione chain
in the cerebral cortex and hippocampus is indicative of enalapril
ability to inhibit pathogenic mechanisms of neurodegenerative
processes caused by tissue renin-angiotensin system in the cen-
tral nervous system.
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SUMMARY

ENALAPRIL EFFECT ON GLUTATHIONE CHAIN OF
THE ANTIOXIDANT SYSTEM OF THE BRAIN IN RATS
WITH SCOPOLAMINE-INDUCED NEURODEGENERA-
TION

Kmet O., Filipets N., Kmet T., Hrachova T., Vepriuk Y.

Higher State Educational Establishment of Ukraine «Bukovin-
ian State Medical University», Chernivts, Ukraine

Objective of the work is to study enalapril effect, a blocker of
renin-angiotensin system, on glutathione chain of the antioxi-
dant system of the cerebral cortex and hippocampus of rats with
experimental neurodegeneration.

The experiments were conducted on nonlinear laboratory
albino male rats with their body weight of 0,18-0,20 kg. The
model of neurodegeneration was created by means of intra-
peritoneally administration of scopolamine hydrochloride
(Sigma, USA) during 27 days in the dose of 1 mg/kg. Since
the 28" day of the experiment enalapril (Zdorovye, Ukraine)
was introduced intraperitoneally in the dose of 1 mg/kg in 1
ml of physiological solution once a day during 14 days.

The content of reduced glutathione in male rats with scopol-
amine-induced neurodegeneration after introduction of enalapril
increased in the cerebral cortex 1,8 times as much, and in the
hippocampus — 1,2 times. Under enalapril effect the content of
sulfhydryl groups increased in the cerebral cortex and hippo-
campus 1,3 and 1,1 times respectively. A positive effect of enala-
pril was characterized by an increased activity of glutathione
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reductase in the cerebral cortex 1,7 times as much, and 1,6 times
— in the hippocampus.

Thus, enalapril improves the indices of glutathione chain of
the antioxidant system of the cerebral cortex and hippocampus,
which is indicative of its neuroprotective ability under condi-
tions of scopolamine-induced damage and development of neu-
rodegenerative processes in rats.

Keywords: scopolamine-induced neurodegeneration, brain,
enalapril, glutathione chain.

PE3IOME

BJIUSIHUE JHAJIATIPUJIA HA TJIYTATHOHOBOIO
HEIb AHTUOKCHUJIAHTHOM CHUCTEMBI MO3IA
KPBIC CO CKOHNOJAMWH-UHIYIIUPOBAHHOM
HEWPOJIETEHEPALIAE

Kwmersb O.I'., ®uiunen H.J0., Kmers T.U., I'paueBa T.U.,
Benprok 10.M.

Buvicwee cocydapcmesentoe yuebnoe 3aéedenue Yxpaunvl «by-
KOBUHCKULL 20CYOAPCMBEHHbIL MEeOUYUHCKULL VHUBEPCUMEN »,
Yepnosyuwl, Yxpauna

Llenp uccnenoBaHus - U3yYUTh BIUSIHUE OJIOKaTtopa peHHH-
AQHTMOTCH3UHOBOM CHUCTEMBl SHajalpuia Ha [IyTaTHOHOBOIO
LleNb AaHTUOKCHIAHTHOM CHCTEMbl KOpbI I'OJIOBHOTO MO3ra U
TUIIIIOKaMIIa KPbIC C SKCIIEPUMEHTAIbHON HelpoiereHepauuei.

DKCIepUMEHTBI IPOBOANIIM HA HEIUHEHHBIX J1ab0paTOPHBIX
OesbIx Kpbicax camiiax maccoit 0,18-0,20 kr. Moaenb Helipo-
JIeTeHepaly CO3/[aBajli BHYTPUOPIOLIMHHBIM BBEIACHHEM B
Teuenue 27 aHeill cxononamuHa ruapoxiopuna (Sigma, CIIA)
B n103¢ 1 mr/kr. HaurHas ¢ 28 cyTok SKCIIepUMEHTa, SHATAPUIT
BBOJIMJIM BHYTPHOPIOMIMHHO B 03¢ 1 Mr/kr B 1 Mt pusnosnoru-
YECKOI0 pacTBOpa - OJIMH pa3 B JICHb B TeueHue 14 qHei.

VY KpeIC CaMIOB CO CKONOJaMHH-HHAYIUPOBAHHOW HEM-
polereHepanueil mocjae BBEIEHHUs SHaJAlpHiia B KOpe Io-
JIOBHOTO MO3ra YyBEJIMYUBAJIOCHh COJIEP)KAHUE INIyTaTHOHA
BOCCTaHOBJIEHHOTrO B 1,8 pasa u B runmnokammne - B 1,2 pa3sa.
[Mox BAMsHMEM PHANANPHIIA COAEPKAHUE CYTb(OTUAPHIBHBIX
IpyINIl HOBBIIIAJIOCH B KOPE TOJIOBHOTO MO3ra U TUIIIOKaMIIe
B 1,3 u 1,1 pasa, coorBercTBeHHO. [losI0KHUTEIIBHOE BIUSHUE
SHaJaNpuila XapaKTepu30BajOCh IOBBIIIEHUEM AaKTHBHOCTHU
IIyTaTHOH-PElyKTa3bl B Kope B 1,7 paza U B TUNIOKaMIIE - B
1,6 pa3a.

Taxum oOpa3oM, SHANATPUIT YAyUIIAeT TOKa3aTelu [IyTa-
THOHOBOH 1€ aHTUOKCUJAHTHON CUCTEMBI KOPBI TOJIOBHOT'O

MO3ra M THUIIIOKAMIIA, YTO yKa3blBaeT HA €ro HeHpOoNpoTek-
TOPHYIO CIIOCOOHOCTH B YCIOBHUSX CKOIOJIAMHUH-HHIYLHPO-
BAHHOTO ITIOBPEXAEHHS M PAa3BUTHS HEHPOAEreHepaTHBHBIX
MPOLECCOB Y KPhIC.
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Ovarian cancer is one of the most common tumors. In terms
of frequency of distribution, it ranks the 7", and according to
death - the 8" place worldwide [1]. About 239 000 cases of ovar-
ian cancer and 152 000 deaths caused by it are reported annu-
ally [2]. Each year, about 22 000 women are diagnosed with the
ovarian cancer and 140 000 women die from this disease in the
USA [3-7].

The incidents of ovarian cancer are high in Europe, where
its frequency rate ranges from 6 (Central European countries)
to 11,4 (Eastern European countries) per 100 000 inhabitants.
Such a distinction is considered to be caused by the widely used
hormonal therapy in the case of the menopause in parts of Eu-
rope, on the one hand, and the usage of the contraceptives, on
the other hand [8,9]. In China, the incidence of ovarian cancer
is relatively low (4,1 per 100 000 inhabitants), but due to the
plurality of the country’s population, there are 52 100 new cases
and 22 500 deaths revealed (Data for 2015) [10,11].

It should be noted that despite the introduction of new meth-
ods of diagnostics and treatment, 5-year survival rate had in-
creased only by 10-12% by the year of 2000, compared with
the 70s of the last century [5,10,12,13]. Such high mortality is
caused by the lack of effective screening method; about 70% of
ovarian cancer cases is diagnosed in the III or IV stage of the
disease [13]. In addition, because of the slow development of the
disease, the patient, generally, consults a doctor too late [5,14].

There are several types of ovarian cancer. The epithelial can-
cer, which constitutes 95% of all cases of ovarian cancer, is the
most common among them. Other types are developed from
other ovarian cells (non-epithelial) [15].

Ovarian epithelial cancer is characterized by dismal progno-
sis and high mortality rates [11,16,17]. The 80% of patients are
diagnosed at the advanced stage of the disease. The recurrence
of the disease is 75%, while five years of disease-free period is
observed only in 35% of patients [18-20].

Etymology of epithelial ovarian cancer has not been thor-
oughly specified: some believe that ovarian cancer develops
from the cells of the epithelium of the ovarian surface or distal
parts of the fallopian tube [21].

Two main lines of research on the improvement of the treat-
ment of epithelial ovarian cancer have been distinguished over
the past years: 1. detection of the peculiarities of molecular bio-
logical studies and development of targeted therapy based on
them; 2. Surgical treatment

The Molecular biological studies aim at the identification
of the molecular types and the etiology of ovarian cancer, the
molecular basis of genetic risk-factors which may be associated
with genesis and progression of epithelial ovarian cancer as well
as the determination different cellular mechanisms responding
to chemotherapy [11,22,23]. In addition, as far as the ovarian
cancer is a heterogeneous disease and each tumor can be signifi-
cantly different, researchers face the problem of classifying the
cases and define the subgroups. When categorization of the sep-
arate cases of tumor becomes possible, it provides the significant
basis for developing effective targeted therapy [9,11,23-25].
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There are five major histological types of ovarian cancer ac-
counting up to 95% of cases: high differentiated (high-grade)
serous (70%), endometrial (10%), clear cell (10%), mucinous
(3%) and low differentiated (low-grade) serous (<5%). All of
them have different epidemiology, genetic risk factors, pre-
cancer diseases, the peculiarity of the disease spread, as well as
the features of molecular changes in the process of oncogenesis,
response to the chemotherapy and prognosis [9,22,26,27].

Recent studies are aimed at studying molecular biology of
ovarian cancer in order to develop the high-tech interventions
for the comparative hybridization of genomes and profiling of
the gene expression [11,28] and sequencing the following gen-
erations [29]. The different cellular mechanisms, associated with
genesis and progression of the epithelial ovarian cancer, repre-
sent the target for developing new methods and/or approach of
the treatment [11,22]. So, for example, it is noted that women
with heterogeneous BRCA1 and BRCA2 mutation face high
risk of ovarian cancer development [15,30,31]. In addition, it
is shown that preventive bilateral salpingo-oophorectomy can
reduce the risk of ovarian cancer by 80% in such patients [15].

Studies have also revealed that PARP inhibitors, like olapa-
rib, increase sensitivity to the chemotherapy and a the terms of
the clear period [31]. According to the results of clinical trials
of the III phase, PARP inhibitors in combination with the stan-
dard chemotherapy represent the promising therapeutic agent
for the ovarian cancer [22]. Another target of the treatment is
PI3BK/AKT/mTOR molecular pathway, activation of which is
associated with unfavorable prognosis of the ovarian cancer. Its
inhibition enhances the apoptosis of tumor cells. AKT inhibi-
tors, mTOR inhibitors (like Temsirolimus or Everolimus) and
double PI3K-mTOR inhibitors are have been actively studied
too [32,33].

The insulin-like growth factor 1 (IGF1) and the insulin-like
growth factor 2 (IGF2) represent the mediators of the growth
factors, hyperexpression of which is expressed in the case of
the ovarian cancer and which play a significant role in the cell
proliferation. Anti — IGF1 and anti-IGF2 treatment decreased re-
sistance to cisplatin and paclitaxel [34].

AMG479 is a kind of the human monoclonal antibody, the
possible usage of which for blocking the insulin-like receptor, is
studied in the II phase clinical trial of the recurrence of platinum-
sensitive ovarian cancer [35]. There are other new molecular
therapies being developed: antifolate receptor-mediated thera-
pies (ferletuzumab, EC145), necrosis receptor-mediated (cona-
tumumab) therapies, as well as histone deacetylase (HDAC) in-
hibitors (vorinostat, valproic acid). In addition, antibody-based
tumour vaccines and cytokine-based therapies have verified an
improvement in host immune activity in order to eradicate can-
cer cells [36,37].

Surgical Treatment. Today complete debulking - cytoreduc-
tive surgery (CRS) - of the tumor is considered to be one of
the most recognized surgical methods. It includes three types of
intervention: a) Primary debulking surgery is complete elimina-
tion of macroscopic tumors, that may include intervention on all
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abdominal organs, where the neoplastic processes are spread;
Primary debulking surgery is carried out prior to the neoadju-
vant chemotherapy; b) Interval debulking surgery (IDS) is de-
layed operation, which is conducted with positive results of the
neoadjuvant chemotherapy; c¢) Secondary debulking surgery is
the repeated operation carried out in case of cancer recurrence
[3,38,39].

Aim and Methodology of the review

Since debulking surgery is a relatively new method for the
treatment of epithelial ovarian cancer, we set a goal to recon-
cile the literature data, to analyze the best algorithms and thus
support broader introduction of the debulking-based treatment.
This is all the more important since not only the researches often
contain contradictory results, but authors of these studies them-
selves also indicate the need for obtaining additional data to de-
velop the evidence-based recommendations [40-42].

This review is based on articles published in the journals, in-
dexed in the PubMed, Web of Science (Clarivate Analytics) and
Scopus databases and having Impact Factor (IF) >1, H index
>50 and Q1 or Q2 category according to Scimago Journal &
Country Rank (SJR). In addition, we also reviewed the articles,
advisability (necessity) analyzing of which was decided after
processing the articles selected by using the above-mentioned
principle. Although, these “additional articles” might have dif-
ferent keywords, but the journals where they are published have
to be rated with the same IF (> 1), H index (>50) and SJR cat-
egory (Q1 or Q2).

Below are the results of the review, which are classified in the
context of practical terms and are consistent with the National
Comprehensive Cancer Network (NCCN) guidelines.

Staging. Epithelial ovarian cancer management standard
depends on the correct detecting of the disease stage. The pre-
operative diagnosis of ovarian cancer is based on clinical labo-
ratory data, while the final diagnosis and detection of the stage
are carried out considering the data, obtained during surgery and
post-operative histologic examinations [43,44].

Due to the “asymptomatic” course, more than 60% of epi-
thelial ovarian cancer is diagnosed on the advanced stages (IIB
- IV). At the moment of diagnosis, the average age of patients is
63 years [15,19]. Post-treatment 5-year survival rate is ranging
from 30 to 55%, while the same indicator of the treatment of the
disease on the earlier stages is 80 % [15].

The epithelial ovarian cancer produces metastases in the
lymph nodes of pelvic and the abdominal cavities. Besides, the
dissemination occurs on the pelvic organs, the omentum, the
diaphragm (more often in the right half) and the organs of the
gastrointestinal tract [20]. Therefore, surgery carried out due to
epithelial ovarian cancer often involves total hysterectomy, bilat-
eral salpingo-oophorectomy and omentectomy. In addition, the
detailed examination of the abdominal organs and peritoneum,
investigation of the peritoneum excretion as well as femoral and
Para-aortic lymphadenectomy often becomes necessary [45,46].

The stage of the ovarian cancer is finally determined histo-
logical examination following the surgical intervention. As of
today, international recognition has been obtained by FIGO (In-
ternational Federation of Gynaecology and Obstetrics) classifi-
cation for detection of the stage of epithelial ovarian cancer. Not
only the disease management, but also the prediction is based on
this classification [44,47,48].

Primary debulking surgery. Primary radical surgery, followed
by platinum-taxan chemotherapy, is considered to be the best
standard of treatment for the advanced ovarian cancer [38,49].
Performing complete cytoreduction - debulking surgery is desir-
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able not only in case of early stages (I and II A), but in case of
advanced stage as well, if the carcinomatosis of small intestine
is not observed [50].

Debulking surgery results in better effects in case of weakly
vascularized tumors (the penetration of chemotherapeutic agents
in such tumors is less), as well as chemo-resistant tumors (sub-
jected to weak exposure to the chemotherapy treatment) [4]. It
is assumed that complications associated with debulking surgery
do not increase mortality [4,51]. In the case of carcinomatosis
of the small intestine (IIIB - IV stages), when cytoreduction is
impossible, the patient is prescribed platinum-taxanebased neo-
adjuvant chemotherapy, followed by interval debulking surgery
and adjuvant chemotherapy [15,40,52,53].

The primary debulking radical surgery of epithelial ovarian
cancer involves complete eliminations of macroscopic tumors.
Therefore, it often considers interventions on several organs
of the abdominal cavity for achieving optimal cytotoxicity. It
becomes necessary to remove the organs where the dissemi-
nation is observed (e.g. splenectomy, resection of peritoneum,
diaphragm (“striping”), liver, pancreas, intestine /especially,
recto-sygmoid which becomes necessary in 30-50% of cases of
the ovarian cancer, cholecystectomy, appendectomy, omentec-
tomy, salpingo-oophorectomy, hysterectomy) [15,54-56]. It is
believed that the volume of primary debulking depends on the
localization and dissemination of the disease, but also on the
experience of surgeon and medical center, general state of the
patient and accompanying diseases [4,13,57,58].

Lately, more and more people support cytoreduction with
laparoscopy. It is assumed that if indications of applying this
method are specified and mastered, the number of suboptimal
interventions decreases and the need for repeated (staged) lapa-
roscopies decreases. According to Vizzielli Gand et al, their
frequency does not exceed 10% at present [59]. Although lapa-
roscopic surgery takes much longer than laparotomy, it is more
sparing and at the same time, it considers less risk of develop-
ing adhesions, less hospital-days and prospects of faster recover
(functional rehabilitation). The supporters of laparotomy often
appeal to high risk of ovarian cyst rupture, as well as danger
of the tumor dissemination in the area of the laparoscopic port.
The supporters of laparoscopy indicate that the frequency of the
cyst rupture is minimal (assuming the technique is mastered)
and using so called laparoscopy bag at the places of laparoscopy
ports successfully prevents tumor dissemination. In addition, the
advantage of the laparoscopy is undeniable in case of younger
women in terms of preserving the potential of fertility (due to
less development of adhesions) [60]. Therefore, the number of
the supporters of the opinion that the laparoscopic approach
should be given priority compared to the laparotomy, in terms
of the lesser risk of complications and mortality, as well as the
provided opportunity of cancer stage detection/identification is
increased. Although, this question remains a subject of debate
and research [59,61-63].

The completeness of debulking during the primary radical
surgery is the most important predictor of further fate of the ad-
vanced ovarian cancer [15,18,64]. In addition, life expectancy
is related to postoperative residual disease. Chemo-sensitivity
(platinum-taxan treatment) of the remaining (residual) tumor
after surgical intervention is the main determining factor of life
expectancy [3,4,21,60,65].

Some authors believe that in the patients with III C stage
epithelial ovarian cancer according to FIGO (International Fed-
eration of Gynaecology and Obstetrics) classification, in case of
the primary debulking surgery, when the tissue of the residual
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tumor (RT) is not observed macroscopically, it is advisable to
carry additional systemic lymphadenectomy, hence increasing
the therapeutic effect. Based on a retrospective analysis of 189
patients, it was shown that in case of those patients, who had un-
dergone systemic lymphadenectomy progression-free survival/
PFS (22 months vs 9 months, p <0.01), as well as overall surviv-
al (66 months opposite 40 months, p <0.01), was significantly
improved. Therefore, it is suggested that along with the status
of residual disease and radical nature of debulking, performing
lymphadenectomy is a statistically significant additional predic-
tor for improving overall survival [66].

At the same time, determining the optimality or sub-optimal-
ity of the debulking during the intervention is difficult, since
there is no consensus on these definitions. Various studies have
suggested different definitions that are difficult to compare [54].
Studies show that the optimality of debulking depends on the
extension of the neoplastic processes: it is statistically dissimilar
in the cases of macroscopically absent tumors, tumors sized less
than 1 cm and sized more than 1 cm [54,67,68].

According to various sources, the high rate of survival is ob-
served in patients with the RT of up to 1 cm [50,68,69]. GOG
(Gynecologic Oncology Group) Studies have shown that in case
of RO resection, on average, life expectancy is higher in patients
with RT up to 1 cm than in patients with tumors exceeding 1
cm (64 vs 29 months) [70]. The prospective randomized stud-
ies, conducted in Europe, revealed better results of treatment in
patients with complete debulking (RO resection) compared to
those patients, who had 1 cm RT (99 vs 36.2 months) [70,71].
The patients, with advanced cancer (tumor size exceeding 1 cm),
have a short disease-free period [68,72]. Studies have shown
that aggressive surgical interventions can be justified if there is
a chance of attaining RO status. However, even in this case, the
severity of primary disease remains an important prognostic in-
dicator [72]. It was demonstrated that in the case of the advanced
ovarian cancer, surgical intervention should aim the complete
elimination of the visible tumor. Compared to suboptimal resec-
tion, the above-mentioned improves the survival rate. However,
more research is needed for determining the optimal surgical
intervention [67].

In some cases of the advanced ovarian cancer, in spite of per-
forming the debulking surgery, complete cytoreduction cannot
be achieved, hence causing progression of the disease. Accord-
ing to the metaanalysis conducted in USA, optimal cytoreduc-
tion could be achieved in approximately 42% of all cases [70].
In patients with suboptimal resection the quality of life is im-
proved, although recovery is not observed [18,70,73]. There is
an opinion that the primary debulking in case of tumor less than
1 cm is more effective compared to interval debulking [74].

There are several criteria for determining the extent of debulk-
ing, which are based on the results of pre-surgery instrumental
examinations, the laparoscopic (operational) data and the detec-
tion of the level of biomarkers, which is rated in scores [18, 59,
70, 73], however, some authors believe that the prediction reli-
ability of such approaches is low and does not exceed the sub-
jective assessment in terms of accuracy and in clinical practice,
that’s why the decision-making process, they should be used
with great caution [75].

Some cohort studies suggest the importance of complex anal-
ysis of the age, disease stage, ASA (American Society of An-
esthesiologists) scores, preoperative albumin level, complexity
of surgical intervention for the improvement of the prediction
model complications, following the primary debulking surgery
of the advanced epithelial ovarian cancer. Such approaches
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should be taken into consideration for the patient-oriented deci-
sion making during preoperative period [76].

Neoadjuvant chemotherapy and interval debulking sur-
gery (NACT/IDS). Patients with unresectable cancer are the
candidates for neoadjuvant chemotherapy (NACT). The pri-
mary debulking cannot be performed in approximately 30% of
patients. This group is made up of women in whose the surgical
intervention were excluded from the very beginning, or whose
RT might reach > 1 cm [77]. According to the recent studies,
most patients with stage IV ovarian cancer are treated with
NACT, while in case of III C stage of the disease, patients can
be selected for primary debulking with specific indications and
special caution [78,79].

The goal of NACT is to improve the state and to trans-
fer the tumor into the resectable form as close as possible
[38,40,74,80,81]. At the same time, NACT is associated with
less postoperative morbidity, less necessity for the following ag-
gressive surgical intervention and in addition, it allows to main-
tain the same rate of survival [81]. Besides, it makes it possible
to select platinum-resistant patients [65]. The rate of applying
NACT increased significantly in the last decade, especially in
patients with stage IV ovarian cancer [82].

The major defect of the preoperative chemotherapy is the
development of fibrous tissue that complicates further surgical
intervention [50].

Some studies reveal that the survival rate and quality of life
after the primary and interval debulking is identical [83]. The
same is confirmed by two randomized follow-up studies, con-
ducted by the European Organization for Research and Treat-
ment of Cancer (EORTC), which indicate that there is no signifi-
cant difference between the average life expectancy of patients
treated with primary debulking surgery and NACT (Survival
period lasts for 29 and 30 months, accordingly) [70,74]. In addi-
tion, other studies prove that in case of stage IV ovarian cancer
NACT with interval debulking is more effective than primary
debulking. It allows to achieve the higher rate of cytoreduction
and reduced morbidity, and correspondingly, the higher rate of
overall survival [84]. It is shown that the patients who have been
treated with the primary debulking surgery are more likely to
be taken to the intensive care unit ICU compared to the patients
who underwent NACT, while the indicators of reception to the
ICU of the patients from both groups, as well as the clinical se-
verity and the time spent in the unit, was similar [85].

Deciding which would be better for the patients with stage
I C or IV ovarian cancer, primary debulking or neoadjuvant
chemotherapy with the further interval chemotherapy, should
be individual in each case - considering the condition of the
patient, the surgeon’s experience, the data of the diagnostic
tests (CT, level of the cancer specific marker) and laparoscopy
[18,70,73,84,86,87]. Thus, for example, the younger age and the
normalization of the marker CA-125 before the interval debulk-
ing (IDS) is associated with a better rate of survival in patients
treated with NACT. There is an observation confirming that the
low level of CA-125 up to < 25.8 mg/dl and the non-existence
of ascites is an indication of interval surgery (IDS) and useful
criteria for deciding the time for its conducting [88].

In case of the primary epithelial ovarian cancer, where the RT
with the size of 1 cm or less is unlikely, NACT/IDS is associated
with a better rate of survival and reduced post-surgery morbid-
ity compared to the primary debulking surgery (PDS) [89]. In
patients with recurrent ovarian cancer applying bevacizumab,
that is vascular-endothelial growth factor/VEGF anti-receptor
monoclonal antibody of the most important mediator of angio-
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genesis, associated with the dismal prognosis for the ovarian
cancer, gives a good effect. It significantly increases the free of
the disease progression period, especially in patients with poor
forecasts [80].

In addition, it should be taken into consideration that the sys-
temic review of Cochrane Collaboration shows that improve-
ment of the survival rate after interval debulking (IDS) is not
confirmed (compared with traditional treatment) in women
with advanced epithelial ovarian cancer. The interval debulking
(IDS) appeared beneficial only in patients, to whom the primary
surgery (PDS) was not conducted by the expert surgeons [87].
The separate clinics have experience that in case of the patients
who could not undergo primary debulking (PDS) , disease con-
trol becomes achievable only by means of chemotherapy using
carboplatin and paclitaxel if possible [90]. However, it should be
taken into account that after 3-6 cycles of neoadjuvant chemo-
therapy, each additional course leads to a decrease in the average
survival rate (which is about 40 months). Thus, surgical inter-
vention should take place as early as possible [65].

Some researchers recommend three courses of chemotherapy
treatments, followed by surgical treatment and three courses of
chemotherapy afterwards [91]. Some authors believe that in par-
ticularly high risk patients, lymphadenectomy may be neglected
during the interval debulking (IDS) [45].

All of the above evidence confirms the need for individual se-
lection of treatment in each case, considering, on the one hand,
the experienced and mastered surgical skills and on the other
hand, the patients’ condition and peculiarities of the disease.

In conclusion, we may say that it is advisable to carry out
the neoadjuvant chemotherapy to the patients, in whose case the
primary debulking surgery (PDS) might not allow for optimal
results predictably, especially since the results are actually iden-
tical and the disease complications are reduced [50,52].

Intraperitoneal chemotherapy. Phase II clinical studies
have shown that intraperitoneal chemotherapy, following the
interval debulking surgery (IDS), is more effective in patients
with ovarian cancer compared with optimal primary debulking
surgery (PDS) [92]. The intraperitoneal chemotherapy increases
the survival rate in patients with no residual disease after the
primary debulking surgery (PDS) [42,93]. Although there are
some studies, which indicate at its successful application during
the interval surgery (IDS). The results turned out to be optimal
for the patients in whom the complete cytoreduction was per-
formed during the interval operation, among the chemotherapy
courses [94].

The essence of intraperitoneal chemotherapy is that the peri-
toneum as the main area of the ovarian cancer dissemination,
receives chemotherapy agents in the highest concentration, thus
significantly increasing the penetration of the drug into the tu-
mor without increasing its systemic effect [19]. According to the
results of multicenter studies, intraperitoneal chemotherapy re-
duces the risk of progression of the disease by 21% and rate of
mortality by 23% [95].

Conservative treatment and preservation of the fertility.
It is known that epithelial ovarian cancer occurs in 3-17% of
women aged under 40 [96]. Due to the tendency of increasing
number of advanced maternal age pregnancies, there is a cohort
of patients with diagnosis of ovarian cancer who wants to main-
tain childbearing potential [96]. With the mentioned in mind,
it becomes important to develop fertility-preserving treatment
algorithm for women, diagnosed ovarian cancer on the early
stages. In addition, there is no single opinion about the criteria
on selecting the patients for conservative surgical intervention
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[96]. According to the guidelines of European Society of Gy-
necological Oncology, patients should meet the following crite-
ria: aged less than 40, availability of highly specialized medical
clinics, consent of the patient to conduct post-treatment control
studies with close intervals (in order to diagnose recurrent ovar-
ian cancer or other malignant diseases of the reproductive sys-
tem timely). At the same time, the stages of the disease and the
histomorphological status must be accurately determined [71].

Fertility maintenance surgery involves unilateral salpingo-
oophorectomy (at the tumor’s side), which is accompanied by
peritoneal biopsy, omentectomy and dissection of the pelvic and
para-aortic lymph nodes for more precise stage determination.
Laparoscopic method is more acceptable in terms of develop-
ment of fewer adhesions. It is known that chemotherapy impairs
function of the ovaries. Therefore, carboplatin and paclitaxel,
being less gonadotoxic means compared to other cytostatic
agents, are most commonly used [96].

Many studies have shown satisfactory results of fertility
preserving surgery: the rate of ovum fertilization reaches 60%
-100%, while the frequency of spontaneous abortions does not
exceed 30%. These data allow us to consider more widely the
conservative treatment of women in reproductive age, on the
early stage of ovarian cancer [60,96].

Secondary Debulking. Approximately 60% of ovarian epi-
thelial cancer patients may have a recurrence. The life expectan-
cy of this contingent varies from 12 to 18 months [97]. Duration
of this period depends on the disease peculiarities but not on the
completeness of debulking. It is believed that full debulking re-
duces the frequency of recurrence, but does not affect the period
of recurrence [98].

In terms of the terms of recurrence, four types of epithelial
ovarian cancer, with various levels of sensitivity to the platinum
chemotherapy, are marked out: 1. Cancer continues progression
during platinum chemotherapy (Platinum-refractory patients);
2. Cancer continues progression in six months after treatment
(Platinum-resistant patients); 3. Cancer continues progression in
the period from 6th to the 12th month after treatment (Patients
with average sensitivity to platinum); 4. Cancer continues pro-
gression from the 12th month after treatment (Platinum-sensi-
tive patients). It is shown that the prognosis of overall survival
rate, except for the cases of sensitivity to platinum, depends on
the location and type of recurrent tumor [98,99].

ROVAR (Risk of Ovarian Cancer Relapse) score represents
a predictive algorithm that determines the possibility of recur-
rence of the advanced epithelial ovarian cancer, following its
treatment It is based on four factors: 1. Stage of the tumor; 2.
Quality of tumor differentiation; 3. Marker CA-125 level at the
moment of diagnosis; 4. Confirmation of the existence of resid-
ual tumor tissue following chemotherapy by CT. The sensitiv-
ity and specificity of ROVAR (Risk of Ovarian Cancer Relapse)
score is 94% and 61% respectively [100].

Secondary debulking in patients with recurrent disease is ef-
fective in terms of survival. According to the retrospective study
analysis, the main factors associated with survival after the sec-
ondary debulking are the recurrence in 18 months later after the
primary treatment and the achievement of complete reduction
by secondary surgery; besides, important prognostic factors are
the manifestation of one or two sites of carcinomatosis and the
absence of residual tumor [101-103]. Moreover, the survival
rate is less dependent on age, genetic history and tumor differ-
entiation [101,102,104] . The value of a cancer antigen marker
(CA-125) might have the prognostic sense: in patients whose
CA-125 index reaches 56 and more, mortality is twice as high
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as in patients, whose CA-125 index is less than 56. Prognos-
tic significance of the localization of the recurrence remains the
subject of discussion [101]. FIGO (International Federation of
Gynaecology and Obstetrics) stages (except the stage ) is not
considered as a predictive factor [100, 104]. According to some
research, ascites is not a prognostic factor either, however, the
significant difference is reported between the survival rate of pa-
tients, who have no ascites, have ascites of up to 500 ml, or have
ascites more than 500 ml [101,102,104].

The purpose of the secondary debulking in case of the recur-
rent ovarian cancer should be the complete removal of macro-
scopic tumors [105].

According to one group of authors, the general condition of
the patient and existence/absence of ascites represent two impor-
tant prognostic factors for the secondary debulking. The study
revealed that the more radical the secondary debulking is, the
higher the survival rate is. For example, it is shown that second-
ary debulking surgery can be successful even in those patients
with ovarian cancer, who have undergone repeated resection of
the pelvic lymphatic nodes and reconstruction of the external
pelvic vein. Apparently, total removal and reconstruction of the
external pelvic vein in case of tumor invasion can be successful
and safe [106].

In addition, it is suggested that the above factors require fur-
ther studies before their introduction in clinical practice [107].

According to the recommendations provided by Chi et al, in
patients with platinum-sensitive epithelial ovarian cancer, who
have a recurrence, secondary debulking may be conducted. In
addition, it is important that the RT should not exceed 0.5 cm
[103]. The criteria for selecting operable patients are as follows:
1. Only one recurrence and 6 months free of disease period (Sec-
ondary debulking is the best option for such patients); 2. Recur-
rence in several areas, but not carcinomatosis, and 12 months
free of disease period (Secondary debulking may be offered to
such patients as well); 3. Carcinomatosis and at least 30 months
free of disease period (Secondary debulking may be effective
too). Accordingly, the application of the secondary debulking
is ineffective in patients with carcinomatosis, who have free of
disease period from 6 to 12 months. As for the recurrence on
several areas and the free of disease period from 6 to 12 months,
as well as, carcinomatosis but free of disease period from 13 to
30 months, the decision for conducting the secondary debulking
must be assessed individually - taking into account all factors,
along the patient’s age, general state and personal choice [103].

Randomized study of 550 patients suffering from advanced
ovarian cancer did not confirm the increase of free of disease
period and the overall life expectancy in case of primary debulk-
ing (PDS). Therefore, the secondary debulking with the postop-
erative chemotherapy was recommended (in the combination of
paclitaxel and cisplatin) [70].

The efficacy of the second-line chemotherapy is 30% and
more in platinum sensitive patients with recurrence, and ranges
from 10% to 25% in platinum-resistant patients [108].

In patients with recurrence, the dissemination process is much
higher in the stomach and gastrointestinal tract, as well as in the
mesentery [104].

The above-mentioned confirms that in order to reach con-
sensus to among the different opinions it would be important to
study and analyze the results of current multicenter international
research - GOG 2013 (Randomized controlled trial of Phase III,
aiming at determining the efficacy of application carboplatin
and paclitaxel separately as well as in combination with beva-
cizumab, and secondary debulking following the treatment with
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bevacizumab in case of recurrent platinum-sensitive ovarian
cancer, primary peritoneal cancer and fallopian tube cancer) and
DESKTOP III AGO-OVAR (Randomized research that evalu-
ates the efficacy of the debulking surgery in patients with plati-
num-sensitive ovarian recurrent cancer). Presumably, the results
of these studies will contribute to the development of treatment
standards for patients with the above heterogeneous group of
diseases [109, 110].

Summary

High mortality rate due to the epithelial ovarian cancer is
caused by the absence of effective screening method; in 70%
of cases it is diagnosed at III-IV stages of disease. Recurrent
disease occurs in 75% of cases, and 5-year disease-free survival
is achieved only in 35%.

Two main research directions for the improvement of treat-
ment of epithelial ovarian cancer are distinguished in recent
years:

1. Identification of molecular-biological features of ovarian
cancer and development of targeted treatment based on them;

2. Enhancement of surgical treatment indications and surgical
techniques and identification of its optimal place in the treat-
ment algorithm.

Recently the most recognized surgical treatment option is
complete tumor cytoreduction — debulking surgery. This method
is especially important in the treatment of poorly vascularized
tumor (in which penetration of the chemotherapy agents is poor)
and chemotherapy resistant tumor (with poor response to che-
motherapy) cases.

The scope of primary cytoreduction depends on the localiza-
tion and dissemination of the disease, as well as on the experi-
ence of surgeon and medical center, patient’s general condition
and co-morbidities. Studies have shown that aggressive surgical
intervention is justified, if the chance of achieving RO status ex-
ists. However, in this case the severity of the primary disease
remains an important predictive indicator.

Some cohort studies propose predictive models of complica-
tions following primary debulking surgery (PDS) in advanced
epithelial ovarian cancer, which are based on complex analysis
of patient’s age, disease stage, ASA (American Society of Anes-
thesiologists) scores, preoperative albumin level, complexity of
surgical intervention.

In recent times, cytoreduction is more frequently conducted
through laparoscopy. It is shown that, in line with the verifica-
tion of the laparoscopic “debulking” indications and mastering
in laparoscopy techniques, the number of suboptimal interven-
tions, and consequently, the need for repeat (staged) laparoscopy
decreases sharply. In addition, the laparoscopic approach, com-
pared to laparotomy, has the advantage due to the lesser risk
of complications and death, but in the context of intraoperative
cancer staging, the topic remains to be an object of debate and
requires additional research.

The extant of cytoreduction should be determined by the re-
sults of pre-surgical instrumental investigations, laparoscopy
findings and biomarkers’ levels. At the same time, the authors
presenting contradictory results indicate the necessity of obtain-
ing additional data for elaboration of evidence-based recom-
mendations.

Primary “debulking” surgery (PDS) cannot be performed
in about 30% of patients. This group is made up of women in
whom the surgical intervention was excluded from the very be-
ginning, or whose RT might reach > 1 cm Patients with non-
resectable disease are candidates for NACT. The goal of NACT
is to improve the general condition and convert tumor into the
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resectable form, that should be followed by interval cytoreduc-
tive surgery.

Most recent studies show that patients with IV stage ovar-
ian cancer undergo NACT, whereas, in case of the IIIC stage,
patients with specific indications and the peculiar caution can be
selected for primary cytoreduction.

Secondary cytoreduction has been performed in case of re-
current disease. It aims to provide complete macroscopic tumor
removal of recurrent ovarian cancer. This type of surgery some-
times involves repeating the pelvic lymph nodes removal and
compulsory reconstruction of the lateral pelvic vein depending
on situation.

The offering the secondary cytoreduction should be made in-
dividually in each case, taking into consideration all factors, in-
cluding the patient’s age, general condition and personal choice.

All of above mentioned confirms the need for individual se-
lection of treatment options in each case, taking into account the
surgeon’s experience, and on the other hand, the patterns of the
disease.

In the last decade, the tendency of increased incidence of
older pregnancy is observed. The contingent of patients with the
diagnosis of ovarian cancer occurred who wants to maintain re-
productive capacity. In women who have been diagnosed with
ovarian cancer in the early stages developing an algorithm of
fertility care becomes essential. In addition, there is no common
opinion about the criteria for selecting patients for sparing (con-
servative) surgical intervention. The literature review shows that
this is a topical issue and further accumulation and analysis of
experience is needed.

Thus, the modern surgical techniques and the increase in the
number of operations carried out by the experienced surgeons
inspires that complete cytoreduction of ovarian cancer will be
achieved more effectively.

In addition, future multicenter, prospective, randomized stud-
ies will allow specifying selecting criteria of treatment options
that will prolong disease-free period and improve patients’ qual-
ity of life.
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SUMMARY

ON THE TOPIC OF SURGICAL DEBULKING OF EPI-
THELIAL OVARIAN CANCER
(REVIEW)

3Khatchapuridze Kh., '“Kekelidze N., *Tsitsishvili Z.,
‘Bakradze G., "*Mchedlishvili M., ’Kordzaia D.

"Ivane Javakhishvili Thilisi State University (TSU); *Alexandre
Natishvili Institute of Morphology, TSU; ’New Vision University
Hospital, Thilisi, Georgia

Surgical debulking is a relatively new and promising treat-
ment for epithelial ovarian cancer. The aim of the study was
to analyze current literature data to identify the best algo-
rithms in order to promote the wider adoption of cytoreduc-
tive treatment based on the principles of evidence-based
medicine. Such an analysis is important, since different stud-
ies contain contradictory results and their authors often point
out the need for additional data to develop reliable recom-
mendations.

The review is based on articles published in journals indexed
in PubMed, Web of Science (Clarivate Analytics) and Scopus,
with an impact factor (IF)> 1, H-index> 50 and Q1 or Q2 cat-
egory (according to Scimago Journal & Country Ranking). The
data is classified according to the National Comprehensive Can-
cer Network (NCCN) principles.

Keywords: Surgical debulking, epithelial ovarian cancer.
PE3IOME

JIEHEHUE SIUTE/IUAJBHOI'O PAKA ANYHUKOB
XUPYPI'MYECKHUM JEBAJIKUHI'OM (OB30P)

X avanypunsze X.A., “Kexeanaze H.H., *Humumsuiau 3.P.,
Sbakpanze I.W., *Muegmumsuiu M.IO., *Kopazana 1. JIx.

"Tounucckuii cocyoapcmeennviil ynugepcumem um. M. Jicasa-
xuweunu (TT'Y); *Hucmumym mopgonozuu um. A. Hamuwsu-
au, TI'Y; *Borenuya Yuusepcumema “New Vision”, Tounucu,
Ipy3us

XUpypruveckuii 1e0aiKuHT SBISETCS OTHOCUTEIBHO HOBBIM
U TEPCHEKTHBHBIM METOJOM JICUCHHs OSMHUTEINAJIbHOTO paka
SIMYHUKOB. LIesbI0 HCClIeI0BaHNUS SIBUIICS aHAIM3 COBPEMEHHBIX
JIUTEPATYPHBIX JAHHBIX I8 MACHTH(OHUKALNY HAMITYYIINX aJro-
PHUTMOB, CITIOCOOCTBYIOIIUX 00OJIee IIMPOKOMY BHEIPEHUIO IIATO-
PEAYKTHBHBIX METO/IOB JICUCHHs, OCHOBAaHHBIX HA MPHMHIUIAX

JI0Ka3areabHoN MequiuHbl. [10000HbI aHanu3 BaXKeH, TaK Kak
pa3HbIe HCCIIEJOBAHMS COIEPIKAT MPOTHBOPEUNBBIC PE3YIIBLTATHI
U UX aBTOPBI 4aCTO yKaSbIBalOT Ha H606XO)11/IMOCTI) OJIY4YCHUs
JIOTIOJTHUTEIIBHBIX IAaHHBIX JUTS pa3pabOTKH J0CTOBEPHBIX PEKO-
MEH AL,

O030p OCHOBaH Ha CTaThsIX, OMYOIMKOBAHHBIX B JKypHAJIax,
WHICKCHPOBaHHBIX B 0a3ax PubMed, Web of Science (Clarivate
Analytics) un Scopus, umeromunx wumnakr-¢axrop (IF) >1,
H-unnexkc >50 u kareroputo Q1 wim Q2 (cormnacHo Scimago
Journal & Country Ranking). JlanHble Ki1accuuIMpOBaHbI B
COOTBETCTBHHU C NMpHHLMNAMU HanmoHalibHOM BceoOLei cetu
o 6oprbe ¢ pakom (National Comprehensive Cancer Network
- NCCN).

@9boydy

bogggmabol  gdomgmg@o  godml  339@boenmds  ©g-
dogn 30bg ol Jodgdyogaro dgmmeon (Jodmbogngs)

b, bododgd0dg,'b. 39392000,°b. 3030Tg0e00,%y. doJ@ody,
129, 34 g@o0dgomo, . j0@dsos

. wogobodgoaols Lsbk. mdogolol Lsbgadfogm obo-
3960Lodgdo (oly); 2s. bsmodgoaol Lob. Im@gmenm-
200l 0bLRH PG, mlig; *New Vision” bsybogg@lodgdm
dob3o@omo, mdogrobo, bsdo®mggam

bogggdabol  gdomgangdo  3odml  "wgdom joby"
Joogdaos (30HMAgEYJ3Eos) (os®ddmswagbl 339@bognm-
b0l Ygomgdom  sbogno  dgmmeos. genggol dJobsbl
Fomdmowagbls eno@g@s@® g gero dmbs3gdgdol sbogobo
3390bs@mdol Logggogbm senam@omdgdols owgb@ogo-
35G00Losmgols, Msdsz bgamo gbps YgyTyml 3@ go3gd-
9gogdby  weggdbgdgmo  "rgdoggoby”  Jo@gdyools
RoOMME ©56gA3g5L. sbgmo sbsgrobo 360dgbganmge-
60s, 30b50@sb bdodoe Lbgolbbgs 3gengggdo dgoieggb
2oblbgoggd e,  boaxg®,  9O®ogHmbsfobssmdwgym
dmbo9dgdl; dgdoi, mgom 53 33 gggdols sg@Bmmgdo
30990009596 @sds@gdomo Imbsgdgdol dm3mggdol o
305bs@0bgdols LodoMmmgdaby - 3303909 gdgdby ©o-
39d6gd 0 M93mIgbpsiogdol dglisdbgansw.

Jomdmeygboeno  Jodmbogrgs  989dbgds  LHoG0gdL,
Mg gdoi  godmdggybgdyeos PubMed-ol, WoS (Clari-
vate Analytics) ©s Scopus-ols dmbsigdoms dsbgddo obw-
9JboGgd g gy@boengd@o, Gmdgems 0335]H BoJBmmo
(IF) >1-%g,H-0bgdlbo >50-bg ws Scimago Journal&Country
Ranking-ols dobgogoon doggmgbgdoygmo ofsb Ql o6 Q2
350 9am@0s.  Jodmbogngol  Ygogagdo  gensbogoiotg-
daemos National Comprehensive Cancer Network (NCCN)-ols
306303900 gomgogolfobgdom.

© GMN

111



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

ORGANOMETRIC CHANGES IN THYMUS UNDER THE INFLUENCE OF PROPYLENE GLYCOL

'Shyian D., 'Avilova O., 2Bondareva A., *Prykhodko O.

Kharkiv National Medical University, ' Department of Human Anatomy; *Department of Biological Chemistry;
3Sumy State University, Department of Morphology, Ukraine

Nowadays scientific community is highly attracted by the
problem of total environmental pollution, which is becoming
more widespread in the period of ever-increasing industrializa-
tion and urbanization. According to WHO experts, 80% of hu-
man diseases are due to the unfavorable environmental condi-
tion due to its contamination by various ecotoxicants [7].

The study of morphofunctional features of the immune sys-
tem organs and under the influence of various factors of the ex-
ternal and internal environment is a modern and urgent issue of
medicine and biology.

The morphological aspects of this problem remain virtu-
ally unexplored. Data on morphostructure, linear dimensions
and morphometric parameters of the central and peripheral
organs of the immune system under conditions of xenobiotic
activity almost absent or insufficiently illuminated in the sci-
entific sources. The literature data are fragmentary and sin-
gular, therefore, it prompts researchers to study the structure
of the thymus under the conditions of xenobiotics compared
with the norm [12].

The study of the influence of xenobiotics on immune homeo-
stasis is one of the most pressing problems not only in toxicolo-
gy, but also in other disciplines. This is due, firstly, to significant
pollution of the environment by various compounds that change
the immune response (due to the damage to the immunocytes
and other blood cells) and cause various diseases; and secondly,
the need for correction of immune status changes in the case of
chronic intoxication and acute poisoning, accidents at chemi-
cal enterprises, incompliance of safety at work, at home, during
transportation, storage and destruction of stocks of poisonous
substances [6,9].

The scientific direction dealing with the influence of xeno-
biotics on the non-specific resistance of the organism and the
immune system — immunotoxicology — has been formed in the
last 30 years. Humanity has created such compounds that are
not destroyed in nature under normal conditions — various syn-
thetic polymers, dyes, pesticides, pharmaceuticals, detergents,
etc. A huge number of xenobiotics is extremely toxic and shows
mutagenic, carcinogenic, allergenic, teratogenic activity [5,15].

Data on the influence of toxicants on the immune system have
theoretical value, revealing unknown mechanisms of regula-
tion of immunogenesis, as well as practical, allowing to review
the maximum permissible concentrations of various chemical
compounds, to conduct scientifically grounded prophylaxis and
treatment of acute and chronic intoxications arising from toxic
substances of numerous infectious, allergic, autoimmune and
cancerous diseases as a result of immune system dysfunction.

Selected for the study of xenobiotic — simple polyester is char-
acterized by fairly significant amounts of synthesis, widely used
in various sectors of the economy [17]. Propylene glycol is a
part of flavors and food preservatives, used for soaking the poul-
try, berries, fruits [1].

Materials and methods. Presented research was conducted
on 40 WAG matured male rats with initial body weight 180-200
g. White rats were used in the experiment because the struc-
ture of their organs of the immune system is not fundamentally
different from those of humans. Keeping and manipulation of
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animals were carried out in compliance with national and world
norms of bioethics [4,10]. Experimental protocols were ap-
proved by the ethical committee of Kharkiv National Medical
University and Sumy State University.

Animals were randomly divided into two groups. The first
group served as a control (8 animals) and was kept in conven-
tional environment of vivarium with the usual food and water in-
take. The second group of rats (32 animals with 8 in each group)
was treated via gastric gavage during 7, 15, 30, 45 days by aque-
ous solutions of PG in does 1/10 LD, in conversion to 26,38 g/
kg. Intact and experimental rats used in the study were culled
decapitated on the day determined by experiment using invented
instrument reported in patent [2]. The thymus gland was extract-
ed according to the original method, which has been described
in detail in the patent [3]. In compliance with the term of ex-
periment in each group of animals was simultaneously isolated
the entire complex of mediastinum with the primary lymphoid
organ - thymus. Firstly, the measurements of the organ’s linear
dimensions using a digital caliper were provided, without its
separation, in order to preserve the original topographic ana-
tomical features. The length, width and height of the organ
by means of a digital caliper were measured with an accuracy
0.05 mm. Under the width was understood the small axis of the
projection of the thymus in the frontal plane. The organs length
corresponded to the large axis of the thymus projection in the
front plane. Under the height was understood the small axis of
the projection of the gland in the sagittal plane. During the ex-
periment, photographing of its individual stages was carried out.

Further, the animal’s immune organ was carefully extract-
ed from adipose tissue and weighed using laboratory weights
with accuracy 0.25 mg. The volume of organs was calculated
using a graduated tube (by displaced fluid volume). The data
obtained as a result of morphometric studies, were recorded
in protocols, and the mean values were noted into designed
individual cards.

To determine the limits of the variability of the morphometric
indices of the thymus the method of calculating its indexes using
the formulas is used:

H

W or thymns Id HL =2 x 100,

IndT = L of thymus

x 100; Ind HW == x 100;
w
where « W» — width, «L» — length, «H» — height.

For further evaluation of the differences reliability nonpara-
metric criterion of Mann -Whitney was used.

Results and their discussion. Under the influence of PG
in a dose of 1/10 LD, a stable decrease in the thymus mass
is observed in comparison to the control group of rats. The
thymus mass index varied from min = 180.0x10 kg to max
= 310x10° kg, the mean value was from 231.63x10° kg to
258.25x10° kg. Therefore, we have noted the largest change
in the weight of the thymus on the 7" and 30" day of the ex-
periment, the mean value of 231.63x10° kg and 240.38x10
kg, respectively. On the 7™ day the change in the weight of
the thymus was equal to an average of 12.59%, and on 30"
day - 21.03% (Table 1).
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Table 1. Comparative analysis of rats’ thymus mass of control and experimental groups
under the influence of PG in a dose 1/10 LD, (<10 kg)

Control Experi Control Experi Control Experi Control Experi

. mental mental mental mental

Indicator group sroup group sroup group group group group
7th day 7th day 15th day 15th day 30th day 30th day 45th day 45th day

% 12.59 15.25 21.03 10.17

max 310.00 290.00 340.00 290.00 370.00 310.00 320.00 300.00

min 210.00 180.00 220.00 200.00 210.00 190.00 230.00 190.00

mean value 265.00 231.63 287.50 250.13 304.38 240.38 295.13 258.25

It was established that changes in thymus volume of rats on
different days of the experiment were similar to those of the thy-
mus mass indexes. Thus, the lowest indicators of thymus vol-
ume were also marked on the 7% and 30™ days of the experiment
and amounted to an average of 229.05x10° m® and 283.5x10-
® m® respectively. It should also be noted that the highest rates of
both mass and volume of thymus in the experimental group of rats
were on 45" day and amounted to an average of 258.25%10° kg and
312.21x10° m? respectively. It is established that these parameters
on the 45" day of the experiment are most closely related to the
minimal parameters of the rats’ control group (Fig. 1).

g
8

g
8
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o
2
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Fig. 1. Indicators of thymus volume in norm and under the
influence of PG in a dose of 1/10 LD on 7, 15, 30, 45 days of
the experiment

The study of the morphometric parameters of the thymus in
the experimental group of rats has established a significant re-
duction of all parameters and their deviation from the param-
eters of the control group.

Thus, there was a decrease in the thymus width indices
throughout the experiment and amounted to a mean value of
12.11%107 m to 12.86x10 m. The largest change in the thymus
width was the average value of 23.72% for 30™ day and 28.17%
on the 45" day. These values ranged from min=6.3x10" m to
max=19.5x10" m. It was also noticed that the smallest percent-
age change in the thymus width indices occurred on the 7" day
and equaled 6.2% (Table 2).

The lowest values of the thymus length were recorded on the
7t and 30" day of the experiment and averaged 14.99x10" m
and 16.31x10° m, respectively. On 7" day, the change in the
thymus length was equal to an average of 14.96%, and on the
30™ day, 10.0%. These indicators ranged from min = 12.2x107
m to max = 19.8x103 m, the mean value was from 14.99x10 m
to 17.46x10° m. It was established that these parameters on the
15" and 45™ days of the experiment are most closely related to
the minimal parameters of the rats’ control group - the mean val-
ue is 17,19x10° m and 17,4610~ m respectively. At the same
time, the smallest changes in length are marked on the 45" day
of the experiment, which amounted to 8.87% (Table 3).

Table 2. Comparative analysis of rats’ thymus width of control and experimental groups
under the influence of PG in a dose 1/10 LD, (<107 m)

Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group group
Tthday | i day | MY sihday | S0 g gay | STHdAY 45th day
% 6.20 18.78 23.72 28.17
max 20.00 18.60 20.70 18.40 20.60 19.50 21.30 18.50
min 8.50 7.20 9.10 6.80 8.90 6.30 9.50 8.60
mean value 13.71 12.86 14.91 12.11 16.18 12.34 16.86 12.11
Table 3. Comparative analysis of rats’ thymus length of control group and experimental group
under the influence of PG in a dose 1/10 LD, (<107 m)
Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group group
7th day 7th day 15th day 15th day 30th day 30th day 45th day 45th day
% 14.96 12.92 10.00 8.87
max 22.00 18.30 22.50 18.60 21.80 19.30 23.60 19.80
min 14.00 12.20 16.50 14.70 15.70 13.80 14.80 14.20
mean value 17.63 14.99 19.74 17.19 18.13 16.31 19.16 17.46
© GMN 113
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the reduction of these thymus heights indicators on the 15%, 30"
and 45" days of the experiment was almost the same, way be-

E

Table 4. Comparative analysis of rats’ thymus height of control group and experimental group
under the influence of PG in a dose 1/10 LD, (x10~ m)
Control Experi Control Experi Control Experi Control Experi
. mental mental mental mental
Indicator group group group group group group group sroup
Tthday | pT | 1sthday | ST | 0thday | Rt 45th day 45th day
% 13.15 5.59 25.76 13.33
max 6.50 5.80 7.20 6.30 7.60 6.80 8.40 6.70
min 2.50 2.30 2.80 2.20 3.20 2.70 3.00 2.30
mean value 4.56 3.96 4.48 423 5.78 4.29 5.25 4.55
The lowest indicators of thymus height were noted on -
the 7" day of the experiment and amounted to an average of 50,00 . _______—
3.96x10° m. On 7" day, the change in the height of the thy- g 40,00 _ —
mus was equal to an average of 13.15%. These figures ranged g 30,00 -
from min = 2.2x10° m to max=6.8x10° m, the mean value € 2000 _ B
was from 3.96 x 10° m to 4.55 x 10° m. It was noted that g 1000 - # control
E ' -4 ) B experimental
7 15 __;;————___

low the mean value of the thymus height of the control group.
At the same time, among the experimental rats, the greatest approx-
imation of height parameters to the minimal norm indicators among
the control group was marked on the 45" day. In addition, for the
30™ day, the highest percentage is set - 25.76% of the change in the
height of the thymus in the control group (Table 4).

It should also be noted that the highest rates of thymus length
and height in the experimental group of rats were on the 45" day
and amounted to an average value of 17.46x10 m® and a height
of 4.55x10° m®. It is established that these parameters on the
45" day of the experiment are close to the minimal norm of the
rats’ control group.

Thus, we have found macroscopic and organometric features of
the thymus structure under the influence of PG at a dose of 1/10
LD, at different stage of the experiment (7, 15, 30, 45 days).

Insignificant influence on the mass indexes on the 7% and 15%
days, the width on the 7" and 15" days, the length on the 7%,
15h 30" and 45™ days, on height indices at the 7™, 15™, and 3"
days affirmed during the analysis of changes in these indicators.

In studying the peculiarities of the morphometric indices
variability of the thymus under the influence of PG at a dose
of 1/10 LD, we established the following limits of their oscil-
lations: IndHL of the experimental group thymus ranged from
min = 12.57 to max = 47.54, the mean value was from 24.67 to
28.02; IndHW of of the experimental group thymus ranged from
min=11.96 to max=88.73, the mean value was from 36.78 to 41.41;
IndT of the experimental group ranged from min = 38.17 to max =
141.3, the mean value was from 71.1 to 86.52 (Fig. 2-4).

8 5
8

B control

mean value, nmm
888

o
a

o experimental

Fig. 2. The indices of IndHL of the rats’ thymus of control
group and under the influence of PG in a dose of 1/10 LD, on 7,
15, 30, 45 days of the experiment
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Fig. 3. The indices of IndHW of the rats’ thymus of control
group and under the influence of PG in a dose of 1/10 LD, on 7,
15, 30, 45 days of the experiment
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mean value, mmw

W gxperimental

Fig. 4. The indices of IndT of the rats’thymus of control group
and under the influence of PG in a dose of 1/10 LD, on 7, 15,
30, 45 days of the experiment

Analysis revealed organometric features of the thymus struc-
ture under the influence of Propylene glycol in a dose of 1/10
LD, at different periods of observation (7, 15, 30, 45 days).
Noted maximal decrease of mass and volume on 7" and 30" day
which is apparently connected to the active immediate response
of the thymus to induced xenobiotic.

In our study, the forms of variability of the thymus under the
conditions of xenobiotic from the group of simple polyesters
were revealed. Obtained statistical data and derived indices,
which can be used in additional instrumental studies (Ultra-
sound, CT, MRI) to determine the limits of the norm and likely
limits of the influence of xenobiotics on the thymus in human
were calculated.

Study revealed that IndT of the control group, which is related
to the length and width of the thymus, has the greatest limits of the
parameters fluctuations and their significant variability. IndHW of
the thymus of the control group, which is associated with the height
and length of the thymus, has the lowest fluctuation limits of the
parameters. In our opinion, this is connected, first of all, with the
peculiarities of the structure and form of the rats’ thymus.

According to the scientific sources a reliable indicator of lo-
cal and systemic immunotoxicity evaluation in order to access
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the impact of xenobiotic on such complex system as immune
multi-stage approach is proposed [16]. Before proceeding to
microscopic evaluation of immune organs is reasonable to
evaluate mass, volume and linear dimension changes. Dis-
covery of morphological changes in the preclinical stages of
the formation of transformations in target organs is an im-
portant task for researchers. However, in scientific literature
were not found enough works which elucidate the volume
measurements of immune organs due to xenobiotics impact
which is essential in our opinion for understanding the cel-
lular component of the organ.

After thorough evaluation of scientific literature regarding
influence of xenobiotics on organism were not found investi-
gations of propylene glycol impact on the organometric indi-
ces of immune organs, thus, we can affirm that our obtained
data is new. However, certain authors studied the impact of
similar by influence chemicals on organometry of thymus and
spleen.

The influence of tartrazine, which is included in many
foods preservatives same as propylene glycol was studied
by Lysenko SG [11] and showed a decrease in all organo-
metric indices of the thymus during the course of the experi-
ment, but the weight, on the contrary, increased. The data
we received do not coincide with these results, the mass of
thymus in our research diminished with the experiment time
under the conditions of the PG. Under the conditions of 1/10
LD ,,, the effect on weight and thymus length indices on the
7th, 30th day of the experiment, on the thymus width indices
throughout the experiment, on the thymus height indices for
the 7th day of the experiment was noted.

In 2012, Kovezhnikov VG [8] studied the effect of sodium
glutamate on the thymus’s morphogenesis and noticed that
it leads to a significant decrease in organometric indices of
the organ. These data coincide with those we received in the
study, but under the conditions of 1/10 LD, PG the most
reduction of the morphometric indices of the thymus corre-
sponds to the 7th and 45th day.

Study of linear dimensions of thymus by Voloshin VM [17]
under the conditions of epichlorohydrin showed that in ani-
mals there are phenomena of incidental involution and reduc-
tion of all linear parameters and mass during the experiment,
but to a lesser extent thymus height. The corresponding data
we obtained when studying the effect of 1/100 LD, PG on
thymus and found the highest rates of width and height of
thymus in the experimental group of rats were at the 7th and
15th day, and the length of the 7th and 30th day.

Conclusion. 1. The obtained data reveals changes of the
thymus linear dimensions, mass and volume under the impact
of widely used xenobiotic PG in a dose 1/10 LD, with the
variable response according to the term of experiment.

2. The most significant changes of the mass, volume,
length, width, height of organ were noted 7™ and 30" days
of research, which was due to the active initial reaction of
thymus on exogenous impact.

3. The method of indices calculation according to the clas-
sical formulas used to determine the variability oscillations
of the thymus morphometric parameters was used. It makes
practical importance in additional instrumental studies.

4. The fluctuations of the individual variability of the indi-
ces of the thymus mass of laboratory rats are established in
the norm and due to the PG impact.

© GMN
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SUMMARY

ORGANOMETRIC CHANGES IN THYMUS UNDER
THE INFLUENCE OF PROPYLENE GLYCOL

'Shyian D., 'Avilova O., 2Bondareva A., ’Prykhodko O.

Kharkiv National Medical University, 'Department of Human
Anatomy; ’Department of Biological Chemistry, 3Sumy State
University, Department of Morphology, Ukraine

The scientific interest in the influence of xenobiotics on the
human body is due to the fact that immune organs are character-
ized by a pronounced response to the influence of endogenous
and exogenous factors. Recently, the immunological impair-
ment, as a manifestation of reactions to ecopathogenic condi-
tions, suggests a major pathogenesis role in the development
of cardiovascular, neuropsychiatric diseases, as well as diffuse
diseases of connective tissue.

Objectives - experiment was designed to elucidate the organo-
metric changes in thymus of male rats due to impact of propyl-
ene glycol.

40 WAG matured male rats were divided randomly into two groups.
The first group served as a control and constituted 8 animals. The sec-
ond group of 32 rats, 8 rodents in each, were treated via gavage by
aqueous solutions of propylene glycol in doze 1/10 LD, in conversion
to 26,38 g/kg during 7, 15, 30, 45 days. All animals were sacrificed on
the term defined by experimental design. Thymus specimens were dis-
sected out, and linear dimensions (length, width, height) using digital
caliper were measured, along with mass and volume of the thymus.
Limits of the thymus morphometric indices’ variability in intact and
experimental groups were calculated.

The research indicates that exposure to propylene glycol caused
marked organometric changes in rats’ thymus. However, more pro-
nounced changes were observed on 7" and 30" days. Were estab-
lished the following limits of variability indices oscillations: IndHL
of the experimental group thymus ranged from min=12.57 to
max=47.54, the mean value was from 24.67 to 28.02; IndHW of the
experimental group thymus ranged from min=11.96 to max=88.73,
the mean value was from 36.78 to 41.41; IndT of the experimental
group ranged from min = 38.17 to max=141.3, the mean value was
from 71.1 to 86.52. The study of the morphometric parameters of
the thymus in the experimental group of rats has established a sig-
nificant reduction of all parameters and their deviation from the pa-
rameters of the control group, that shows active reaction of thymus
on induced xenobiotic.

Keywords: Thymus - Rats — Xenobiotics — Organometry —
Propylene glycol.

PE3IOME

OPTAHOMETPUYECKHUE WUW3MEHEHUS THMYCA
oA BJAUAHUEM IPOIWIEHITINKOJISA

"usu [IH., 'ABuiioa O.B., “bonnapesa A.B., *IIpuxoasko O.A.

XapvkocKutl HAYUOHAILHIN MEOUYUHCKULL YHUSEpCcumen, 'ka-
(edpa anamomuu uenoseka; *kagedpa GUONOLULECKOU XUMUU,
SCymcexutl 2ocyoapemeennvlil ynusepcumem, xageopa mopgho-
ao2uu, Ykpauna

Haqua;{ 3aMHTECPECOBAHHOCTD BIIUAHUA KCEHOOMOTHKOB Ha
OpraHu3M 4YE€JIOBEKa BbI3BaHA TEM, YTO MMMYHHBIM OpraHaM
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

CBOICTBEHHA SIPKO BBIPOKCHHAs OTBETHAsl PEaKIMs Ha BO3-
JICHCTBHE DHIOTCHHBIX M 3K30T€HHBIX (akTopoB. B mocriennee
BpeMsI HMMYHOJIOIMYECKHUM HAPYIICHUSAM, KaK ITPOSBIICHUSAM
peaKuHﬁ Ha SKOIATOICHHBIC YyCJIOBUSA, OTBOAUTCA OCHOBHAs I1a-
TOICHETUYECKAs POJIb B Pa3BUTHH CEPACUHO-COCYJUCTDBIX, HEPB-
HO-TICUXMYECKHUX 3aboneBanuii 1 1uQy3HbIX 3a00IeBaHHI CO-
€IMHUTEIHLHON TKAHH.

Lens nccenoBaHus - opeaeeHHe OPraHOMETPUUSCKHUX 13-
MEHEHUH B THUMYCE CaMIIOB KPbIC 110 BO3JJ,el>’ICTBHeM IIPOINUJICH-
TJTUKOJISL.

40 monoBo3penbix Kpbic camioB JuHMM WAG Obutn pas-
JIeTIEHBl Ha JIBe TPyNmbl: | KOHTPOJIBHYIO IPYIITy COCTABHIM 8
JKUBOTHBIX, Il ocHOBHYIO rpymnmy - 32 KpbIChl, pa3ae/CHHbIEC Ha
4 noarpymnnsl Mo 8 IPeI3yHOB B Ka)KJOH, KOTOPBIM Yepe3 xKe-
JIYIOYHBIN 30H]] BBOIWJIM BOAHBIN pacTBOP IPOIMICHIVIMKOIS B
nose 1/10 IJI, B nepecuere Ha 26,38 r/kr B Teuenue 7, 15, 30,
45 nueit. Ilocne nexkanuTanyUy KMBOTHBIX B COOTBETCTBHU CO
CPOKOM, YCTAHOBJICHHBIM B J3KCHEPUMCHTEC, U3BJICKAJICS TUMYC
U U3MEpsUINCh JIMHEHHbIC pa3Mepsl (AJIMHA, IIUPUHA, BBICOTA)
C MOMOLIBIO HU(PPOBOTO IUTAHTCHIUPKYJIS, @ TAKKE OMpPeIess-
JHUCh Macca U 00beM oprana. PaccuuTaHbl mpenessl H3MEeHYH-
BOCTH MOP(OMETPUUECKHX IOKa3arejaeld THMyca B MHTAKTHOM
1 DKCIIEPUMEHTAJIbHBIX I'pyIIax.

Ha ocHOBaHMM NPOBEAECHHOIO HCCIIEIOBAHUS yCTaHOBIICHO,
4qTo BO3H€;ICTBMC IPOIMUJICHITIMKOJIA BbI3BIBAET OPraHOMETPU-
Y4eCKHe M3MEHEHUs B TUMyce Kpbic. OnHako Ooliee BBIpaeH-
Hble U3MEeHeHust Habmronamuch Ha 7 u 30 cyTKH. YCTaHOBIJICHBI
ClIeyIOIE Tpesieibl KoneOaHni MHAEKCOB MHIMBHUyalbHOM
n3mennBocty: IndHL THMyca B 9KCIIepHMEHTAIBHOM TPYIIITE KO-
nebasics B mpeaenax or min=12,57 no max=47,54, cpeauee 3Ha-
4yeHue cocTaBuiio ot 24,67 no 28,02; IndHW tumyca Bapsupo-
BaJI B mpeenax or min=11,96 1o max=88,73, cpeaHee 3HaYCHUE
-36,78-41,41; IndT sKkcniepuMeHTaIBLHON IPYIIIBI BAPEHPOBAI B
npexaenax ot min=38,17 no max=141,3, cpeaHee 3HaYCHUE CO-
crasuio 71,1-86,52.

U3ydenne MopHOMETpUISCKUX APaMETPOB TUMYCa B IKCIIe-
PUMEHTAJILHOU IPYIIIIE KPBIC TO3BOJIMIIO YCTAaHOBHUTH JOCTOBEP-
HOE CHM)KCHHUE BCEX MapaMeTPOB U UX OTKIIOHEHHUE OT IOKa3are-
JIell KOHTPOJIBHOH I'PYIIBI, YTO CBUICTENBCTBYET 00 aKTUBHOMN
peakIy TUMyca Ha WHIYUPOBAHHbIH KCEHOOMOTHK.

“gboydy

00d7bol  mAysbmIgB@oyeo 3GM30-

@ gbaaogmmol bgdmJdgogdom

(3o gdgdo

'0.900560, 'm.050@0 M85, 25.80m©56(1935, *m.3G0bew 30

bo®gmgol  g@mgbyao  Lodgoozobm  9bogg@lodgdo,
Lsodosbols sbs@mdools jomg®s, 2domodools jomgo@s;
gdol babgardfogm  9bogg@lodgBo, In@gmamemyools
3OM YOS, 9 3M50bs

o>od0sbol  m@ys60bdby  Jugbmdom@oggdol  aog-
@gbobowdo Lodgsbogdm 06Ggmgbo odomss 3oMmmdswy-
b0, @3 0996900 MAysbmgoolomgols wsdsbslbosmy-
dgmos  Ladslgbm  @godiaos gbom- o gabmygbygdo
BJHMAgool  dJnJdggdeby. dmenm  3g@omeTo  0dy-
bo@emyon® ©sM®ggz90olL, Gmam®i Ggojiool asdmg-
@0bgdol  g3m3ommagby®  300Mmdgdbyg, dJoMomswo  3o-
0ma96gbYmo  Gm@o  gbodgds  gge-Lobbards@@gmes,
bgMgae-gboJo o, sbggg, gdsgmmgdgeo  Jbmgoenols
©0g9b YO0 0535096950 5bg0msmgdsTo.



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

330930l 30bobl Fomdmowagbes 358G0 goMmmsyg9o0ls
00d7gLol m@asbmdgBBogmo  (3gaomgdgdols goblsb-
®gAs 3Mmm30a gbaeogmeol bgyogmgbol oM™ gddo.

WAG bsbols 40 bOesldgamo 3530 go@mopgs ©s0ym
M6 X3IYBOP. 30039800, bsgmbE@mmem xagx0 dgom-
30bs 8 (3bmggands. Igmdg xR0l 3bmggmgddo (32
300msa35= 8 3bmggaro mob Jggxansndo) 7,15,30 w©s
45 ol gobdoganmdsdo kol bmbwol LsBygsmgdom
Yg3gogem 3Bm3omgbaaogmaols Fysablbs®o, ombom
V10 e, aowosbyomodgdom 26,38 o/ gp. 9dusg@odgbdom
59600 gool Fglodsdobsw (3bmggagdol ©gg03-
0®o30ol  Ygdge, 03390gd0m©s  modyglo; 08O YEo
YBobygbgomyamols Lodgomgdbom olobmgmgdmes dobo
bobmgsbo  bmdgdo (Log@dg, Logsbyg, Lodswang), sbggg,
m@aobol ol s InEygmmds. aodmmgmogos dme-
gmdgdOogmo  dohbggbgdegdol (335 gdomdols  Lab-
36900 3bmggmgdol 0bGJHa® wo 9Jb3gGodghd g
X989ddo.

ho@o®goygmo 3gmggol Logydggm by wowagboaos, Gmd
3Mm30e gbyenogmenol bgdmJdgogds 0fg93L m@gsbmdg-
BB 3o gdgdl goMmmsyggool modyglido. mydie,
9RO 2sdmbs@dgmo gaomgdgdo smobodbs 3g-7 o
30-9 wEgl. swygbogos 0bpogoy®o (335 gdsmdols
99090 Lobwgdgoo: modyglol IndHL gdlb3g®odgb@ e
X980 d9Hygmol min=12,57-0sb max=47,54-dwg, Ls>d-
senm Lowowgd Jgoeaobs 24,67-©sb 28,02-dwg; 0dgbols
IndHW gJU3960396¢ ger xag8do dgoygmdls min=11,96-
©ob max=88,73-3yg, Lodyoem Lowowgd dgswaobs 36,78-
©5641,41-30g; IndT gJU39M0dgbH e xa9xdo IgHhygmol
min=38,17-s6 max=141,3-3g, Lodygommm Lowowgd
‘Ygoy0bs  71,1-©sb 86,52-30g. modyglol In@gmdg@co-
o 3oM5d9BMgdol Igbfogmom wowygbogros gggans
35M5dgH@ol Lod§dynbm  dgdizomgds 9db3gModgb@garo
No9R0L goMmoyggodo s dsmo gosbds Lsgmb@@m-
e X980 Inbs39dgdowsb,@si sslBymgdl modygl-
ol 5dBoy® @godizosl 0bpyiEo®mgdga Jugbmdom@osby.

PHENOTYPIC CHARACTERISTICS OF TROPHOBLASTIC HYPERPLASIA AND MICROENVIRONMENT
ALTERATIONS IN CHORIONIC VILLI IN SPONTANEOUS ABORTIONS

Chikvaidze N., Kintraia N., Muzashvili T., Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

The incidence of 15-20% clinical pregnancies end up with
spontaneous abortion, and 85% of spontanecous abortions are
developed during first trimester of pregnancy, before 20" gesta-
tional week [1]. Therefore, all pregnant women are under 15%
risk of the development spontaneous abortion. Frequently, the
reason of spontaneous abortion in first trimester in unknown.
Approximately 50% of spontaneous abortions are caused by dif-
ferent foetal chromosomal abnormalities, such as aneuploidy,
polyploidy and different types of translocations. In rest of the
cases, spontaneous abortion might be caused by different mater-
nal causes, such as pathology of uterus and placenta and endo-
crine and immune disturbances, as well as by infectious agents
[2]. Risk factors of spontaneous abortions include: age >30,
smoking, alcohol consumption and high number of deliveries.
Precise identification of the reasons of spontaneous abortion is
important, first of all in order to avoid complications and sec-
ond, in order to plan next pregnancy correctly [3]. In 2015 the
Institute for development of freedom information (IDFI) pub-
lished an abortion statistic, according to which the number of
spontaneous abortions significantly increased in Georgia from
2004 to 2014. Particularly, the number of registered spontaneous
abortions was 2224 in the year of 2004, whilst it reached 5895
cases by the year of 2014. The current statistics of spontaneous
abortions is unknown, as well as there is no information about
the causative factors of spontaneous abortions in Georgia.

Molar pregnancy, represents a special cause of spontaneous
abortions and deserves further attention due to the difficulty of
differential diagnosis amongst other causes [4]. At the begin-
ning, molar pregnancy resembles to normal pregnancy, how-
ever already in first trimester vaginal bleeding and spontaneous
abortion develops [5]. The major cause of molar pregnancy is
hydatidiform mole. Two major types of hydatidifrom moles
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can be differentiated, such as partial mole and complete mole.
They develop due to pathological fertilisation. In case of partial
mole, normal oocyte is fertilised by two sperms, and triploid
zygote with 69XX karyotype develops. Complete moles are
characterised with 46XX karyotype of paternal origin, due to
fertilisation of empty oocyte, which subsequently undergoes du-
plication. Hence, partial mole contains one maternal and two
paternal genomes, whilst complete mole contains only paternal
genome[6,7]. Hydatidiform moles are characterised with abnor-
mal hyperplasia of trophoblast and hydropic swelling of chori-
onic villi. Invasive mole represent the malignant counterpart of
hydatidiform mole, which is also caused by pathology of fer-
tilisation and it is characterised with local invasion of mole [8].

Chorionic villi are covered by two types of epithelial cell lay-
ers, syncytiotrophoblast and cytotrophoblast, from which major
layer syncitiotrophoblast lines the inervilous space and it is in
direct contact with maternal blood. Underlying stromal cells are
located adjacent to foetal capillaries and are mainly composed
of fibroblasts and so called Hofbauer cells (HBCs), which rep-
resent the CD68 positive foetal tissue macrophages|[ 9]. In addi-
tion to macrophages, different subpopulations of other immune
cells can be found in placental tissue. The study from Fasial et
al., demonstrated that the number of CD3 and CD8 positive T
cells are increased in case of molar pregnancies, compared to
normal placenta[10].

Differential diagnosis between complete and partial mole, us-
ing standard diagnostic, haematoxylin and eozin (H&E) stained,
as well as by cytogenetic analysis is less reliable. Also, there is
no histological parameters known, which indicates the invasive
potential of hydatidiform moles and additional immunohisto-
chemical investigation is recommended. However, the immuno-
histochemical features of trophoblastic hyperplasia is not well
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studied. In addition, recent studies indicate that alterations in
tissue microenvironment play an important role in the develop-
ment of malignant progression of tumors. Therefore, the aims of
our study were first to analyse the immunohistochemical pheno-
type of trophoblastic hyperplasia and second to investigate the
alterations in microenvironment composition of chorionic villi.

Material and methods. Patients and study groups. Forma-
lin-fixed and paraffin-embedded tissue blocks and correspond-
ing H&E stained slides were retrieved from the archive of the
Department of Pathological Anatomy, N. Kipshidze Central
University Clinic, Tbilisi State Medical University, Georgia.
Five study groups were selected for the subsequent immuno-
histochemical investigation: I group — normal chorionic villi
(15 patients), II group — chorionic villi with hydropic changes
(15 patients), III group — partial mole (15 patients), IV group
— complete mole (15 patients), V group — early complete mole
(15 patients).

Histopathological examination. Standard haematoxylin and
eosin (H&E) stained diagnostic slides were revised by two inde-
pendent pathologists (T.M. and G.B.) and hyperplasia of cyto-
trophoblast and syncitiontrophoblast was assessed. The degree
of hyperplasia was graded as none (0), low (1), moderate (2)
and high (3).

Immunohistochemistry. Standard immunohistochemical pro-
cedure, using ready to use antibodies (Leica) against prolifera-
tion and apoptosis markers: Ki67, Cyclin D1, BCL2, P53; mes-
enchymal and epithelial markers: CD34, E-cadherin, Vimentin;
and immune cell infiltrate CD68 (HBCs), CD3 (T lympho-
cytes), CD8 (cytotoxic T lymphocytes) and CD4 (T helper
cells) was performed. Staining results were evaluated by two
independent pathologists as above. The number of positively
stained cells for Ki67, Ki67, Cyclin D1, BCL2, P53 were
counted in 10 randomly selected high power fields (40x),
in two histomorphological compartments: cytotrophoblast,
and syncytiotrophoblast. Vimentin and CD34 was evaluated
in stroma using histoscore method, meaning the intensity of
staining, low (1), moderate (2) strong (3) multiplied with the
percentage of positive stromal area, giving 300 as highest
score. Immune cell infiltrates were identified per villus and
the raw number of positive lymphocytes were counted.

Comparisons between groups was assessed by Mann Whithey
U test and correlations were performed using Spearman’s rank
correlation. All statistical tests were performed using SPSS
V.19.0 program (IBM).

Results and their discussion. Histopathological examination

Histopathological examination of cytotrophoblast and syn-
cytiotrophoblast layers in different groups revealed that, none
of the epithelial layers undergo hyperplasia in group I - normal
chorionic villi and in group II — Hydropic chorionic villi. In
group I1I, partial mole, grade I hyperplasia of only cytotropho-
blast layer was detected. In group IV, complete mole grade 2
hyperplasia of syncytiotrophoblast and grade 3 hyperplasia of
cytotrophoblast was detected. In group V, partial mole, grade
2 hyperplasia of both syncytiotrophoblast and cytotrophoblast
layers was detected. The graph showing the distribution of epi-
thelial hyperplasia in groups are given on Fig. 1A.

Proliferation and Apoptosis Markers. Proliferation markers
Ki67 and Cyclin D1 were expressed in cytotrophoblast layer in
all groups and only in syncytiotrophoblast layer in groups IV
and V (Figure 1D). The mean Ki67 positivity in cytotrophoblast
layer was 4.9+1.2 in group I, 2.7+0.7 in group II, 21.2+4.3 in
group III, 52.34£5.6 in group IV and 29.143.7 in group V. The
mean Ki67 positivity in syncytiotrophoblast layer was 41.8+3.6
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in group IV and 27.4+4.9 in group V. Cyclin D1 positivity in
cytotrophoblast layer was 4.9+1.3 in group I, 0.8 in group II,
13.742.1 in group III, 35.342.2 in group IV and 16.1+1.4 in
group V. Cyclin D1 positivity in sysncytiotrophoblast layer was
26.3+5.3 in group IV and 15.243.4 in group V. As an apoptotic
marker we have studied p53 and BCL2. P53 was not detected
in syncytiotrophoblast layer in groups I-III and V and in cyto-
trophoblast layer in group II (Fig. 1D). BCL2 was not detected
in any of the layers in group V, complete mole. Mean count of
P53 positive cells in cytotrophoblast layer was 4.3+2.1 in group
I, 16.1£3.2 in group III, 35.9+4.8 in group IV and 20.5+5.1 in
group V. In syncytiotrophoblast layer mean count of p53 positive
cells was 6.1+1.8 in group IV. As for BCI2, in cytotrophoblast
layer mean BCL2 positive cell count was 12.24+4.1 in group I,
10.240.8 in group II, 2.3+3.9 in group III and 3.6+1.7 in group
V. In syncytiotrophoblast layer, mean count of BCL2 positive
cells were 18.742.3 in group I, 14.3+4.5 in group II, 5.6£1.1 in
group III and 4.2+1.3 in group V.

Epithelial and mesenchymal markers. Expression of epithelial
and mesenchymal markers are outlined on figure 1C. Epithelial
marker E-cadherin was expressed in both layers in all groups,
whilst P63 was expressed in only cytotrophoblast layer in all
groups and in syncytiotrophoblast layer only in groups I and II.
The mean count of E-cadherin positive cells in cytotrophoblast
layer was 76.2+10.8 in group I, 49.1£8.6 in group II, 78.6+12.7
in group II, 55.3%11.3 in group IV and 76.1+13.2 in group V.
In cytotrophoblast layer the mean count of E cadherin positive
cells were 67.4+8.6 in group I, 55.84+5.9 in group II, 71.3+6.8
in group III, 50.1+4.7 in group IV and 69.2+14.2 in group
V. Mean count of P63 positive cells in cytotrophoblast layer
was 68.4+4.3 in group I, 32.2+2.3 in group II, 78.7+4.9 in
group III, 80.748.5 in group IV and 75.7£9.2 in group V. In
syncytiotrophoblast layer mean number of p63 positive cells
were 5.2+1.3 in group I and 2.2+0.6 in group III. Vimentin
and CD34 was expressed only in stromal component. Stro-
mal Vimentin intensity was 300 in all cases of group I, mean
intensity was 220+20.2 in group II, 150+15.5 in group III
and 100+12.5 in group V. Vimentin was not detected in group
IV. CD34 positivity mean intensity in stroma was 270+25.5
in group I, 200+20.5 in group II, 120+12.5 in group III and
100+10.5 in group V. CD34 was not detected in group I'V.

Immune infiltration. The mean number of CD3 positive T
lymphocytes was 30.3+2.3 in group I, 8.7+1.2 in II, 27.5+1.1
in group III, 42.3+2.3 in group IV and 35.6+4.1 in group V.
The mean number of CD4 T helper cells was 10.5+2.4 in
group I, 2.3+0.4 in group II, 12.1£6.3 in group III, 15.3+4.2
in group IV and 11.1+0.2 in group V. The mean number of
cytotoxic T cells was17.2+4.2 in group I, 5.6£2.1 in group II,
14.3£3.6 in group III, 19.3+4.1 in group IV and 15.6+3.2 in
group V. Mean number of CD68 positive cells was 30+£3.6 in
group I, 7.6£1.2 in group II, 27.4+5.6 in group III, 8.3+2.4 in
group IV and 15.243.2 in group V.

To the best of our knowledge, we are first who performed
the comprehensive analysis of epithelial hyperplasia, prolif-
erative and apoptotic features, epithelial mesenchymal mark-
ers and tumor microenvironment profiling in spontaneous
abortions, caused by molar pregnancies, represented by com-
plete, partial and early complete moles. For comparison we
have also studied normal chorionic villi and hydropic cho-
rionic villi during spontaneous abortions. The results of our
study showed, that none of the layers of normal chorionic vil-
li and hydropic chorionic villi are characterised with hyper-
plasia, whilst minimal hyperplasia of cytotrophoblast layer is
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detected in partial mole. Both syncytiotrophoblast and cyto-
trophoblast layers are characterised with moderate degree of
epithelial hyperplasia in early complete mole. Highest degree
of epithelial hyperplasia is seen in cytotrophoblast layer of
complete mole, whilst syncitiotrophoblast shows moderate
degree of hyperplasia. According to the study of Marovitzky
et al., the higher degree of hyperplasia is associated with the
increased risk of the development of choriocarcinoma [11].

Therefore, the degree of epithelial hyperplasia should be as-
sessed in routine diagnostics of molar pregnancy, to allow
clinicians the correct management of the condition.
Syncytiotrophoblast layer in normal and hydropic chori-
onic villi, as well as in partial mole, does not show the ex-
pression of proliferation markers Ki67 and Cyclin D1. The
expression of proliferation markers was minimal in cytotro-
phoblast layer of normal and hydropic chorionic villi, whilst
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it was moderate in partial mole. Highest proliferation index
was seen in complete mole in both layers. In early complete
mole the proliferation index of both layers was moderate and
by this characteristic early complete mole resembled more
to partial mole, than complete mole. Mutant p53 was not de-
tected in syncytiotrophoblast layer in normal chorionic villi,
hidropic villi and partial mole. However, minimal to mdo-
erate amount of mutant p53 was detected in cytotrophoblast
layer of normal chorionic villi and partial mole, respectively.
The rate of p53 expression was highest in complete mole.
Early complete mole showed moderate p53 positivity in cyto-
trophoblast layer, similar to partial mole. Apoptotic potential
measured as the level of BCL2 protein, was retained at high-
est level in both layers of normal and hyrdopic chorionic vil-
li. It was relatively lower in partial and early complete mole,
whilst it was completely absent in both layers of complete
mole. Our data is in line of the findings of Hussein at al., who
found that normal chorionic villi, during hydropic abortions
are characterised with high expression of BCL-2 and partial
mole is characterised with low expression of p53 compared to
complete mole[12]. However, with the difference of Hussein
et al., we have found minimal p53 expression in cytotropho-
blast layer in normal chnorionic villi, which might be an early
sign of the development of molar pregnancy.

E-cadherin was expressed in both layers in all groups, with
the minimal expression in complete mole and hydropic cho-
rionic villi. E-cadherin expression level was similar in early
complete mole and in partial mole. CD63 was absent in syn-
cytiotrophoblast layer in early complete, partial and complete
moles. Stromal vimentin and CD34 expression were highest in
normal and hydropic chorionic villi, it was relatively lower in
partial and early complete mole and completely absent in com-
plete mole. CD34 expression was correlated with the presence
of Hofbauer cells.

The number of Hofbauer cells, marked by CD68 was high-
est in normal chorionic villi and in partial mole, whilst the
number CD3, CD4 and CDS8 T cells was significantly higher
in partial, early complete and complete moles, compared to
normal and hydropic chorionic villi. Hofbauer cells are CD68
macrophages of foetal origin, which can be found in placen-
tal villi [9]. Which can be found in both normal and molar
pregnancies. However, the number of Hofbauer cells mark-
edly varies between normal and pathological pregnancies as
shown by Grigoriadis et al.,[9] and our data is in line with his
findings. We have found lowest number of Hofbauer cells in
complete moles, which might be explained by the lower vas-
cularisation level of this entity, represented by CD34 stain-
ing. Moreover, we have found that the expression of CD34
was directly correlated with the number of CD68 positive
Hofbauer cells. Fasial and colleagues also studied the distri-
bution of lymphocytes in normal chorionic villi and in molar
pregnancies. Similar to our findings, they also showed CD3,
CD4 and CD8 T cell number is markedly higher in molar
pregnancies, compared to normal chorionic villi [13]. These
cells may protect maternal tissues and foetus from infections,
but also may control trophoblast invasion and create local
immune tolerance. Our findings suggest that, there is an in-
creased immune response in molar trophoblast compared to
normal pregnancy.

Conclustions. We comprehensively analysed the epithelial
hyperplasia, proliferative and apoptotic features, epithelial
mesenchymal markers and tumor microenvironment in spon-
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taneous abortions, caused by molar pregnancies. Based on
our study results, we recommend epithelial hyperplasia, p53
expression, lower number of Hofbauer cells and increased
number of T cells to be considered as signs of molar preg-
nancy with the potential of the development of invasive mole.
We have also found that early complete mole resembles more
to partial mole than to complete mole and therefore diagnosis
of early complete mole should not be considered as a risk
factor of the development of invasive mole. In addition, the
evaluation of proliferation and apoptotic markers, as well
as microenvironment, might serve as additional diagnostic
markers in patients with hydatidiform moles and hydropic
abortions.

REFERENCES

1. Cohain J. S., Buxbaum R. E., Mankuta D. Spontaneous first
trimester miscarriage rates per woman among parous women
with 1 or more pregnancies of 24 weeks or more // BMC Preg-
nancy Childbirth, vol. 17, no. 1, pp. 1-7, 2017.

2. Ewington L. J., Tewary S., Brosens J. J. New insights into the
mechanisms underlying recurrent pregnancy loss. // J. Obstet.
Gynaecol. Res., vol. 45, no. 2, pp. 258-265, Feb. 2019.

3. Griebel C. P., Halvorsen J., Golemon T. B., Day A. A. Man-
agement of spontaneous abortion. / Am. Fam. Physician, vol.
72, no. 7, pp. 1243-1250, Oct. 2005.

4. Vargas R. et al. Subsequent pregnancy outcomes after com-
plete and partial molar pregnancy, recurrent molar pregnancy,
and gestational trophoblastic neoplasia: an update from the New
England Trophoblastic Disease Center //J. Reprod. Med., vol.
59, no. 5-6, pp. 188-194, 2014.

5. A. Braga et al. Changing Trends in the Clinical Presenta-
tion and Management of Complete Hydatidiform Mole Among
Brazilian Women. // Int. J. Gynecol. Cancer, vol. 26, no. 5, pp.
984-990, Jun. 2016.

6. Nguyen N. M. P.et al. The genetics of recurrent hydatidiform
moles: new insights and lessons from a comprehensive analysis
of 113 patients // Mod. Pathol., vol. 31, no. 7, pp. 1116-1130,
2018.

7. Ronnett B. M. Hydatidiform moles: Ancillary techniques to
refine diagnosis // Arch. Pathol. Lab. Med., vol. 142, no. 12, pp.
1485-1502, 2018.

8. Hui P. Gestational trophoblastic tumors: A timely review of
diagnostic pathology // Arch. Pathol. Lab. Med., vol. 143, no. 1,
pp. 65-74,2019.]

9. Grigoriadis C.et al. Hofbauer cells morphology and density in
placentas from normal and pathological gestations Morfologia
e densidade das células de Hofbauer em placentas de gestagdes
normais e patologicas Células de Hofbauer Placenta/citologia
Imunohistoquimica Retardo do ¢, /Rev Bras Ginecol Obs., vol.
35, no. 9, pp. 407-12, 2013.

10. Gomez-Lopez N., et al. Immune cells in term and preterm
labor // Cell. Mol. Immunol., vol. 11, no. 6, pp. 571-581, 2014.
11. Makovitzky J., et al. Diagnostic aspects of hydatidiform
mole with persistence of polymorphic trophoblastic hyperplasia.
/! Anticancer Research, 2003.

12. Hussein M. R. Analysis of p53, BCL-2 and epidermal growth
factor receptor protein expression in the partial and complete hy-
datidiform moles // Exp. Mol. Pathol., 2009.

13. Fasial H., et al. Characterization of lymphocyte Infiltration
in Molar pregnancies //J. Immunol. Clin. Microbiol., vol. 1, no.
3,p.1,2017.



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

SUMMARY

PHENOTYPIC CHARACTERISTICS OF TROPHO-
BLASTIC HYPERPLASIA AND MICROENVIRONMENT
ALTERATIONS IN CHORIONIC VILLI IN SPONTANE-
OUS ABORTIONS

Chikvaidze N., Kintraia N., Muzashvili T.,
Gachechiladze M., Burkadze G.

Tbilisi State Medical University, Georgia

Hydatidiform mole represents the major cause of the molar
pregnancy, which is a special cause of spontaneous abortions.
We analysed phenotypic characteristics of epithelial hyperplasia
and tumor microenvironment alterations in different types of hy-
datidiform moles. Standard immunohistochemistry was used for
the detection of Ki67, Cyclin D1, p53, BCL2, E-cadherin, p63,
Vimentin, CD34, CD3, CD4, CD8 and CD68. In addition, epi-
thelial hyperplasia has been assessed in standard diagnostic hae-
matoxylin and eosin stained tissue specimens. The results of our
study indicated that both cytotrophoblast and sincitiptrophoblast
layers are characterised with marked epithelial hyperplasia and
high proliferation index in partial and complete moles, whilst
apoptotic index is minimal. Early complete mole resembles the
partial mole, rather than complete mole. Lymphocyte infiltra-
tion, marked by CD3, CD4 and CDS is also higher in complete
and partial moles, whilst macrophage infiltration is relatively
lower. Macrophage infiltration marked by CD68 correlates with
microvessel density marked by CD34. The evaluation of pro-
liferation and apoptotic markers, as well as microenvironment,
might serve as additional diagnostic markers in patients with
hydatidiform moles and hydropic abortions.

Keywords: epithelial hyperplasia, spontaneous abortions,
hydatidiform moles.

PE3IOME

®OEHOTUIIHBIE OCOBEHHOCTU THUIEPIIJIASUHA
TPO®OBJIACTA U USMEHEHHWII MUKPOCPEJbI B
XOPUOHOBBIX BOPCHUHAX ITPH CIIOHTAHHBIX
ABOPTAX

Yuxsannze H.M., Kunrpas H.P., My3amBuiau T.3.,
Tl'ayeunnanze M./L., Bypkanze I.M.

Tounucckuii 2ocyoapcmeenuvlil MeOUYUHCKULL YHUSepcumen,
Ipy3us

TTy3bIpHBII 3aHOC - O/IHA M3 3HAYUMBIX IPUYUH CIIOHTAHHOTO
abopta. M3ydeHsl 0cOOCHHOCTH U3MEHEHUSI MHKpOCpe sl U (he-
HOTHUITHBIE OCOOCHHOCTH THIEPIUIa3Hu Tpodobdiaacta mpH paz-
HBIX ITy3BIPHBIN 3aHOCAX BO BPEMS CIIOHTAHHBIX a0OPTOB.

CTaHJapTHBIM KIMMYHOTHCTOXHUMHUYECKUM METO/IOM H3y4EHBI
clenyromue MoJeKyssipHble Mapkepsl: Ki67, nukmua D1, p53,
BCL2, E-xanrepun, P63, sumentun, CD34, CD3, CD4, CD8
n CD68. JlomomHUTENbHO W3y4YeHA TUMEPIUIa3Hs SIHUTENUS B
CTaHJAPTHBIX IIperaparax, OKPAlICHHBIX I'€MaTOKCHIIHHOM H
903MHOM. Pe3ynbrarhl HCCIIE0BaHUs BBISBHIIN, YTO 00a CIOs
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UTOTPO(OOIACTa U CHHIIUTHOTPO(DOOIACTA XapaKTEPUIYIOTCS
SPKO BBIPRKCHHOM SIMTEINAILHON TUIEpIUIasHell U BHICOKUM
nposudepaTuBHBIM HHISKCOM IIPH MOJIHBIX U MapIUAIbHBIX ITy-
3BIPHBIX 3aHOCAX, TOTJA KaK MHJEKC arlonTo3a B 9THX TPYIIIax
- MUHUMaJIbHBIH.

PaHHMIi MONHBIA My3BIPHBINA 3aHOC (DEHOTUITHBIMH XapakTe-
pucTHKaMHU OOJIbILE TOXOXK Ha MaplMaIbHbIN Iy3bIPHbIA 3aHOC.
Jlumdounrapnas nHGUIBTpaLys, oleHeHHas Mapkepamu CD3,
CD4 u CDS, 6onee HHTEHCHBHAS [IPU TTOJTHOM U MapIHalbHOM
my3sIpHOM 3aHoce. MHbunbsrpanus Makpodaramu, u3ydeHHas
mapkepom CD68, Oosee HU3Kas U KOPPEIHUPYET C HaIUYUEM
Mukpococynos CD34.

V3amMeHeHus: MUKpOCpebl U Mpoin(epaTHBHO-aONTO3HBIX
0COOEHHOCTEH MOTYT OBITh MCIIOJIB30BAaHbl B KQUECTBE JOIMOJI-
HHUTEJBHOTO JIMarHOCTHYECKOIO0 KPHUTEPHs HPU JUATHOCTHKE
TUJIPOITHBIX a00PTOB, BHI3BAHHBIX My3bIPHBIM 3aHOCOM.
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CPABHUTEJIBHAS D®@PEKTUBHOCTbD ITPEITAPATOB JOKCUILITUKJINHA
U IIOKAHTUMA B JIEUEHUM JIEUIIIMAHUO3A [N VITRO

2Akyaununa 10.K., 'Bypnaes H.U., 'bepeunxunze H.A., 'Jlapuna C.H., 'Tpunes A.B.

!@edepanvroe cocyoapcmeentoe agmoHoMHoe 06pasosamensroe yupexcoenue "Ilepavlii MOCKOBCKULL 20CY0apCmEeH bl

meouyunckuil ynusepcumem um. U.M. Ceuenosa”, Mocksa, Poccust; *IHuszanckuii ynueepcumem, Iluza, Umanust

IIpobnema koxxHoro Jeimmanuno3za (KJI) o ceit nens sBis-
€TCsl BeCbMa aKTYyaJbHOU, YTO OOYCJIOBJICHO aKTHBHOW MUIpa-
Luell HacesleHUs B JHJICMUYHbIC 110 JICHIIMAHUO3Y PErHOHbI
(TypHCTHYECKHE TIOE3]IKH, CIy)KeOHbIe KOMaHIUPOBKH, paboTa
[0 KOHTPAKTy), nocemienueM PO Busutopamu u3 CTpaH, rae
JaHHOe 3aboneBaHue pactpocrpaneHo. KJI sBisiercst sHneMuy-
HbIM 3a0osieBaHreM B 98 cTpanax. bosiee 350 muiH. HaceneHUs
HaXOJSITCs B 30HE pUCKa, Oosiee 12 MIIH. y)ke HHOULINPOBAHEL, a
€XKEroJJHOC KOJIMUECTBO HOBBIX ClIydaeB cOCTaBisgeT 1,5-2 MIIH.
[2]. Crannaptsl 1o JiedeHuto JgaHHOro 3aboneBanust B Poccun
OTCYTCTBYIOT. B coorBercTBHM ¢ pexoMenaarueit BO3 (2018)
Ipernaparsl, aKTHBHbIE B OTHOLICHUHU BO3OyAUTEICH JIeHIIIMaHu-
03a, B alTEYHOH PO3HUYHOW CETH JMOO OTCYTCTBYIOT, IMOO MX
MOKHO KYIHUTB I10]] 3aKa3 110 OYeHb BBICOKOI 1ieHe [1].

Jlanuble odunmaibHOM cTaTHCTHKH 0 3a0oieBaemocTr KJI B
P® orcyTcTBYIOT, T.K. 3200JI€BaHNE HE BXOJHT B IepeYeHb 00s-
3aTeNbHBIX HO30JIOTMYECKHX (pOpPM, MOUICKAIIMX PErUCTPALHN.
OnHAaKO MHOTOYHMCIICHHbIE IMyOJIMKAlUH CBHUAETEIBCTBYIOT O
peructpauuy, kak KJI [3-11], Tak u BucuepanbHOro Jjeimma-
Huo3sa [12-16]. Umerorcs cBeneHus, ykasbiBaroiue, 4to B PO ¢
1991 no 2014 rr. 3apeructpuposaso 89 cirydyaes JeHIIMaHUO3a
(83 — 3aBo3HEBIX, 6 — IIpH 3apakeHUU Ha Tepputopuu PO) [17],
YTO CBUJICTENLCTBYeT 00 akTyanbHocTH KJI it Hacenenus He
SHJIEMMYHBIX CTpaH, Takux Kak Poccus. VY Bpaueil npaxruue-
CKOTO 3/IpaBOOXPAHCHNUS] BO3HUKAIOT CEPhE3HBIC IPOOIEMbI KaK
B IUIAHE JUArHOCTHUKH [5,6,11], Tak 1 BBIOOpa METOIOB JICUCHUS
[4,10]. Ananu3 nuteparypsl cBuaerensctByet, 4yro KJI cropa-
nudyecku 3aBo3utcs B Poccuto u3 crpan Adpuku (Eruner,
Tynuc), bimxnero Bocroka (Typums, M3panns, Kunp, Hop-
nanus, Azepbaiimxan, Apmenus, ['py3ns) u CHI™ (V36exucran,
Tamxukucran). OcHoBHBIM Bo30yauTeneM KJI B 9Tux permonax
siBrsiercst Leishmania major (L. major), BbI3bIBAIOIIUIA Y YeIO-
BEKa 300HO3HBIN KOKHBIH seimanno3 (3KJI) [18], uro ompe-
JIENTHII0 BBIOOP MH(EKIMOHHOTO areHTa sl JOKIMHUYECKOTO
HCCIIC/IOBAaHMUSL.

B HauuoHanbHOM pYKOBOACTBE IO JAE€PMaTOBEHEPOJIOIUU
(2013) must neuennst KJI npennaraercs ucnons3osars 12 mpe-
[1apaToB, 3apEerUCTPUPOBAHHBIX B lOCynapcTBEHHOM peecTpe
nekapctBeHHBIX cpexcts (I'PJIC). B wuHCcTpykumsix ¢upm-
[IPOM3BOAUTENCH [TOKa3aHUsl JUlsd JIEYEHUs JaHHOIO JepMaro3a
HIMEIOTCSL TOJIBKO Y KETOKOHA30Ja. XOpOIIO 3apeKOMEH/I0BaB-
it ce6st st tedenust 3KJI aHTHOMOTHK 13 IPYIITBI aMUHOTIIU-
KO3UJ0B (MOHOMHUIIMH) B Hactosulee Bpems B Poccuu He mpo-
n3Bozputcs. [Ipenapar S-BajeHTHOW CypbMBI (COJIOCYPBMHH),
nocrynatomuii B PO u3 Typkmenuu, B IJIPC P® ne 3aperu-
ctpupoBaH. B pexomenmamusax BO3 (2010), B EBpomneiickux
PEKOMEHaIMX 10 JICYCHUIO JICHIIMaHu03a U B METOAMYE-
ckux pekomennanusax «LeishMany» mns neuenust KJI mpen-
JIaraloTCs: MEIIyMHHA aHTHMOHAT (IVIFOKAHTUM), IEHTacTaM
(cTuborIIOKOHAT HATpPHUs), MUITE()O3UH (MMIIABUIO0), JIHUIIO-
coManbHBEI amdorepuunH B (amOucom), mapoMoMuiuH,
aMUHOXUHOJ, neHTamMuauH [19]. W3 nepednciieHHBIX Ipe-
naparoB B ['PJIC umeetcs ToIbKO aM(pOTEPHIINH, OJHAKO 0e3
yKa3aHHsl, 4YTO OH JIMITOCOMAJIbHBIN, @ B HHCTPYKLIUHU (QUPMBI-
[IPOU3BOJUTEIIS HET oka3aHui ains jgeueHus KJL.
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BecbMa 1IeHHBIMU SIBISIIOTCS ITyOIMKALUK aBTOPOB, SMITUPU-
yeckn JieunBIIuX OonbHbIX 3KJI aHTHOMOTHKAMHU pa3IHYHBIX
(hapMaKoJIOrHYeCKUX IPYIII, HAPpUMep, JTOKCHIMKIHHOM [19].
OnHako AaHHBIE O JOKIMHHYECKUX HCCIIEIOBAHMSIX JaHHOTO
npernapara B JIMTEPaType OTCYTCTBYIOT. YHHBEPCAJIbHBIM Ipe-
napaToM JUIsl JICYCHUs! JICHIIIMAHUO30B SIBISIIOTCS Iperaparsl
S5-BaJIGHTHOW CypBbMBI, I09TOMY MEIIyMHUHa aHTUMOHAT (IJIFO-
KaHTHM) MOXKET OBbITh MCIIOJIb30BAaH B KaueCTBE KOHTPOJIS MPU
oLieHKe (P PEKTUBHOCTH JPYTUX IperapaTos.

Llenbio vccrneqoBaHusl IBUIOCH OLEHUTH in vitro 3pdexTus-
HOCTb JIOKCHLIMKJIMHA IS JICYSHHsI 300HO3HOT'O KOXKHOTO JICHIII-
MaHHO03a B CPAaBHEHHMH C JIGYCHHEM MEIIyMHHAa aHTHMOHATOM
(TIFOKQHTUMOM).

Marepunan u mertoasl. Mccnenosanue nposeneno B Vu-
CTUTYTE MEAMLNHCKOI Napa3uTOIOI U U TPOITUYECKOH MeIH-
uunbl uM. E. M. Mapuunosckoro I[lepsoro MI'MY um. .M.
CeuenoBa. [y mpoBesieHUs J1abOPaTOPHBIX HCCIIETOBaHUN
UCIIOJIB30BANIaCh KyNbTypa L. major, nonydeHHas oT OOJb-
HBIX, ITyTE€M acIMpaluu U3 o4yara MH(GEKIHH U XpaHHUBLIAs-
csl B KpHoOaHkax MHCTUTYTa. J{Isl OLEHKH crienupuueckon
AKTUBHOCTH IIPENapaToB HCIIOIb30BAIN METOJIUKY, OMUCAH-
HyI0 B «PyKOBO/ICTBE 1O MPOBEIEHHUIO JTOKIMHHYECKUX HC-
CJICZIOBAHMI JIEKAPCTBEHHBIX CPEACTBY I0J] peaKiuei npod.
A.H. Muponosa [21]. HapammuBanue OuoMaccsl MPOBOIU-
JOCh B TeYeHHWe 8 JHEH Ha NMUTATeIbHOIl AByX(a3zHOU cpe-
ne. B xauectBe TBepnoil (as3pl MCIOIB30BAH KPOBSHOW arap
NNN (Novy-Neal-Nicolle). Xunkoii ¢a3zoii cinyxunia cmech
cpenbl 199 u 0.5% pactBopa ruaposinzara JiakTaabOyMUHa.
Jlist mocueTa yncIia mpoMacTUIOT MCIIONIb30BaIn KaMepy [o-
psieBa. bruomacca cunranach NpUrOIHOW AJIs IPOBEJCHUS UC-
CJICZIOBAHUH IPH cpeHeapruPMeTHUSCKON YUCICHHOCTH TIPO-
MacTUroT B mnoiie 3penust 72, uro coorBercrryer 28000000
napasutam B 1 mMi AByX(da3HOU cpelibl.

W3ydanu akTUBHOCTh aHTHOAKTEPUAIBLHOTO Ipenapara JIoK-
cumkinH (Poceust), Ipy 9TOM KOHTpOJIEM SIBJISUICS Hperapar
ISITUBAJICHTHOM CYPbMBI — IIITOKaHTUM (DpaHiust), JIUTeIbHOe
BpeMsI SIBIIOIIUICS «30I0TBIM CTaHJAPTOM» B JICUCHUH JFOOBIX
¢dopm JiefiniMannoza. Bropyto, KOHTPOJIBHYIO TPYIILY COCTaBH-
JM TIPOOHPKH ¢ KUAKOH cpenoit 199 ¢ comsimu Xenkea (Tpe6o-
BaHUs npoToKoia). IlocnenoBarenbHOE yBEIHYEHHE KOHIICH-
TpaLMy IIpernapara, B COOTBETCTBUHU C METOMKOIA, TPOBOMIOCH
nowmwaroBo — B 2, 4, 6, 8, 10 pa3. Pa3Benenue nopoiika Jiekap-
CTBEHHOT'O Iperapara OCyIIECTBIISUIOCh B COOTBETCTBUH C HH-
CTPYKLHMEH (pUPMBI-IPON3BOAUTEISI. AHAIN3 PE3yJIbTaTOB MPO-
BEJICH C HCIOJIb30BAHUEM JIBYX CTaTHCTHYECKH JI0CTOBEPHBIX
BapHAaHTOB KOHIICHTpALii, 0003HaYCHHBIX KaK min U max. Jlan-
Hasl CepHsl OIBITOB TIOBTOPSLIACH TPYDK/BL. B pesynbrare crery-
(uyeckasi aKTUBHOCTh JOKCHUIMKIMHA KKIOW KOHIIEHTPALMN
in vitro ompenensuiach B 18 ob6pasuax. [logcuer mapasuton
HPOU3BOUIICS C ITOMOIIBIO Kamepsl [opsiea. Mcnonp3oBanack
¢dopmyna: x*50%1000, rme X — CyMMapHOE YHCIIO MPOMACTHIOT
B IITU KBAJPAaHTaX, IIPOCMOTPEHHBIX 110 JUArOHAIU. YYHThI-
BaJIaCh M CTEIEHb MOJBIKHOCTH JKT'YTHKOBBIX HPOTHCTOB: «-»
— HETOJIBM)KHBIC JICUIIIMAHHUH; «+» — MAJIOTIO/IBIDKHBIC JICHIITMA-
HHH, 324aCTYIO JBJKCHUSI TOJIBKO JKI'yTHKA, O€3 ITepe/IBIIKCHYS;
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Tabauya 1. /lo3bl me2nymuna anmumonama, nocie008amenbHo Y8eiuiu6aemoie
07151 U3yYeHUs: RPOMUBONETMMANHUATLHOU dhPexmusHocmu in Vitro

MA,

TOCJACA0BATCIIbHOC YBCINYICHUE 103bI B 2u4 pasa

0,009

0,018

| 0,036

Tabnuya 2. J[o3v1 O0KCUYUKIUHA, NOCTEO0BAMENLHO YeeutusaemMble O U3yHeHUs RPOMUGONeUMAHUATLHOU dhhekmusnocmu in vitro

OneITHAs rpynia — JOKCUIUKIIUH, T'

HocieoBaTeIbHOE YBEIUYCHUE O3kl B 2, 4, 6, 8, 10 pa3

Min 0,0006 0,0024

0,0012 |

0,0036 0,0048 Max 0,006

«++» — aKTUBHbIE JIEHILIMaHUM, NIEPEABUraAIOIIUECS IO BCEMY
TIOJIFO 3PEHUSI CBOOOTHO.

Bo30yauTenn pasHbIX HO30J0THUECKHX (HOPM JeHIIMAaHHO-
30B UMEIOT MOP(OJIOTHYECKOE CXOACTBO. B KM3HEHHOM LIUKIIE
JICHIIMaHUK UMEIOTCS JIBE CTAANM PA3BUTHSA: OJIHA M3 HUX pa3-
BUBACTCS B OPraHU3ME MIICKOIMTAIOIIMX KaK BHYTPHUKIJIETOY-
HbIH 1apa3uT MOHOLMTAPHBIX KJIETOK KOXH (KOKHbIE (DOPMBI
nH(EKIMN) 1 BHYTPEHHHUX OPraHoB (TI€UeHb, Cele3eHKa, KOCT-
HBIH MO3T) IpU BUCLEPAJIbHOM JICHIIMaHHO3e. DTO Jieimma-
HUabHAs GopMa — amacTUrota. OHa HENOJBHKHA M HE MMEET
xryta. IIpomacturora (JenTOMOHaJa MIIM JKIyTHKOBas (op-
Ma) pa3BMBAETCS B OPraHM3ME MOCKHUTA, IIEPEHOCYMKA JAHHOM
rpynnbl MHQEKIUH, a TakKe B KyJIbTypax Ha MCKYCCTBEHHBIX
MUTATEeNbHBIX CPEAax MpH Temrmeparype B unrepsaie 20-28°C
U B NEPEKUBAIOLINX KYJIBTYpaxX NNEPUTOHEANbHbIX MaKkpo(haros
mipu 37°C.

KynbTypbl JISHIIMAaHUH Ha KPOBSHBIX Cpeax MOIEPIKHBAIIH
0e3 npuMeHeHHs aHTHOMOTUKOB. J[ysi moceBa MCIIOJIB30BAIN
KyJIBTYPBI M3 HPOOMPOK, IPH 3TOM B KOHTPOJIbHBIE MPOOUPKH
BHOCHJIM YHCTYIO CPEJLy, @ B ONBITHBIC IPOOUPKH - Cpexy, B KO-
TOPYIO IIPEJBAPUTEILHO 100ABISUIN CyCHEH3HIO MPOMACTHIOT
nedmmManuid. DTy CMeCh pa3ivBaid MO MUHU-TIPOOHpKaM B
obobeme 0,47 mi1, 3aTeM B KaX/yIO ONBITHYIO IPOOUPKY BHOCH-
JIM JIByKpaTHbIE Pa3BEACHHs UCIIBITYEMbIX BEILIECTB B 00beMe
0,03 mu. Coycrst S naeit nociie uHKyO6atuu npu 22-25°C B Tem-
HOTE COAEPKMMOE NMPOOUPOK HCCIECA0BAIM B CBEXKEM M OKpa-
LIEHHOM Ma3kax. Takum o0pa3oM, ONpeiessiii MUHUMAJIbHYO
KOHLIGHTPALMIO IIpernapara, KOTOpas IOJIHOCTBIO IOAABISET
POCT NPOMACTHUIOT, T.€. JECHIIMaHUACTATHYECKYIO KOHLEHTPa-
LIMIO UCIIBITYEMOT'O BEIIECTBA.

Creyear OTMETHTb, YTO y MENIYMHUHA aHTUMOHATA yBEIIH-
YEHHUE KOHLEHTPALMHU MPOBOIMIOCH TAKXKE IOIIAr0BO, OJHAKO
B CBSI3H C TE€M, YTO MEIIyMHHA QHTUMOHAT BBIITYCKAETCS B BUJIC
pacTBopa, yBeIMYeHHUE KOHLIEHTpauuu B 6, 8 u 10 pa3 moxer
MIPUBECTHU K U3JIUIIHEMY 00bEMY B UCIBITYEMbIX IPOOUpPKAX,
YTO aBTOMAaTHYECKH OOYCIIOBIMBAET YBeIHYCHHE OObema
npenapara. Mcxois M3 3TOro, yBelIMYEHHE KOHLEHTPALUH
MernyMuHa antTuMoHata (MA) npoBoauioch TOAbKO B 2 U 4
pasa (tabuuua 1).

KonTponbHble rpynibl: I rpynmna — MeriyMuHa aHTHMOHAT B
CBSI3U C TEM, 4TO IpEerapar MATUBAJIEHTHONW CypbMbl — IIIOKaH-
UM (PpaHuus) AIUTENBHOE BPeMs SBISIICS «30JI0THIM CTaH-
JapToM» B JiedeHUH 006X (opm eiiimanunosa; II rpynma —
poOHpKH ¢ KuAKOM cpenoit 199 ¢ comsimu Xenkcea (TpeboBaHus
MIPOTOKOJIA).

Pesynbrarel M ux odcyxiaenue. CpaBHEHHE uucna Ipo-
macturot (19,16) Bo Bropoit Il rpynme (IpoOHpKHU € KHUIKOH
cpenoit 199 ¢ comsimu XeHkca) ¢ TAKOBBIMH B MPOOUPKAX, CO-
JepKaIUX AaHTHOMOTHK, HAIVIAAHO CBUACTENILCTBYET O HATMYNH
crenprduuecKoll akTUBHOCTH Tipernapara. [Ipu min TepareBTu-
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4eCKOH KOHLIEHTPAIlMM aHTMOMOTHKA BO B3BECH I1apa3UTOB B
OIBITHOM IPyIIIie HHrHOUPYIOLIast aKTHBHOCTH cocTaBmia 5,083
(MOKCHUIIMKIIMH) MPOMACTUTOT B moie 3peHus. CylecTBEeHHO,
4TO BCE BHU3YyalIM3HPyEeMble 0COOM ObIIM HEMoABMKHBIMU. B 1
KOHTPOJILHOM TPYIIE ¢ UCHOJIb30BAaHUEM IIIOKAHTHMA Min MH-
rudupyoIas akTUBHOCTH Tpernapara cocrasmia 7,920, 4to B
2,4 pa3a menbiue, yeM Bo I koutponsHoi rpynmne (19,16). Ilpu
STOM BBIABIISUINCH AKTHBHBIE JEHIIMAaHWUU, TEPEIBUTAIOLIINECS
cBOOOIHO 110 BCEMY MO0 3peHust. He nckioueHo, 4To 31o cBsi-
3aHO C HECKOJIBKO 3aHM)KEHHOM KOHLIEHTpalMel NIIOKaHTUMA B
CBSI3H C HCIIOJIb30BAHMEM €ro HUAKOW JIEKapCTBEHHOH (OPMBI.
DKCHEepPUMEHT i1 Vivo TI03BOJIUT MOJIy4UTh O0JIee J0CTOBEPHbIE
JTaHHBIE.

VBenuueHue min TepaneBTHYECKOH KOHIIGHTPALUHU Ipemna-
paroB B 4 (rmrokantuMm) U B 10 pa3 (aHTuOMOTHK, max /103a)
CBHJICTEIBCTBYET O HE3HAYUTEIbHOM IOBBILICHHH clielupu-
4eCKOW akTMBHOCTHU — B 1,5 pasa ais rmokanTuMa (5,42 npotus
7,92) u B 1,6 pa3a - nns goxcuuuknuHa (3,167 nporus 5,083).
Takum 00pa3oM, yBETMUCHUE TeParIeBTHYECKOI KOHIICHTPALMN
B KJIMHUUYECKON MPAKTHKE HE PEKOMEHIYETCs U He ONpPaBJIaHo,
T.K. MUHHMaJIbHasi KOHLEHTpauus o0JajaeT MHruoupyrouieit
AKTUBHOCTBIO.

OueHka MHrUOUpYIOIIEH aKTHBHOCTH JIOKCHLMKJIMHA Ha
MPOMACTHUTOTHI JIEHIIIMAHUH i1 Vitro HaITIAHO CBU/IETENbCTBYET
0 ero BBICOKOCIIEHU(pHUIECKOH aKTUBHOCTH. Ero MHHMUMAaNbHAs
tepaneBriyeckas no3a (0,0006 r) nmpuBoAMT K abCOIIOTHOMY
HOJABJICHUIO TOABIXHOCTH B030yrmurens. Cpenarb OKOHYA-
TENbHBIN BBIBOJ BO3MOXHO TOJIBKO MOCIIE MPOBEIEHUS KCIEPU-
MEHTa in vivo Ha nabopatopHoii Moaenu. IloBeienue Tepanes-
THYECKOH JJ03bI IIpernapaTa He 000CHOBAHO.

Jnst uzydenust 3pQeKTHBHOCTH JOKCULIMKIIMHA i1 Vitro ero
min go3a 0,0006 r (110 HHCTPYKIHHN) TTOCIESI0BATEILHO yBEIHU-
qyuBaack B 2, 4, 6, 8, 10 pa3 (tabmuua 2).

Iposeneno cpasuenue 3¢pdexkruHoctn min (0,0006 r) u
max (0,006 r) 103 ZOKCHUIUKINHA C ABYMS KOHTPOJIbHBIMHU
rpynnaMu: MEeriiyMuHa aHTUMOHAT M IUTaTeNbHas cpena 199.

CpaBaenue uucna npomacturot (5,083) B Tpex mpoOupkax
¢ min n030# gokcunukinaa (0,0006 r) 1 MErTyMHHA aHTUMO-
Hara (7,92 npu min go3e 0,009 r) cBUACTENBCTBYET, YTO CIie-
1u-(pudeckast akKTHBHOCTh JOKCHIMKIMHA B 1,6 pa3 Bbllle, yeM
y TPaJUIMOHHO HCIONB3yeMOTO CIEHAINCTaMi MEeNTyMHHa
antumoHara (5,083 mpotus 7,92 mpoMacTuUrotr B OZHOM IIOJIE
3penus) (p<0,05).

CpaBHenue 4ncia npomMacturot (3,167) B Tpex npoOupkax ¢
max no3oi goxcunuknuHa (0,006 r) 1 MerTyMHHA aHTUMOHATa
(5,42 npu max no3ze 0,036 ) cBUAETENBCTBYET, UTO crienuduie-
CKas aKTUBHOCTb JOKCUIIMKJIMHA JOCTOBEPHO B 1,7 pa3 Bhllle,
4yeM y MenlyMuHa antumonara (3,167 npotus 5,42 mpomactu-
roT B otHOM moje 3penus) (p<0,05).

B konuTponbHbIX npodupkax ¢ 0,03 mi cpeapr 199 uucno mpo-
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Tabruya. Min u max mepanesmuueckue KOHYEeHMPayuy OOKCUYUKIUHA U Me2TYMUHA AHMUMOHAMA 60 836eCU NAPA3UMOE,
obraoarowue unzubupyiowel akmusHocmoio, u cpeoa 199

JlefiIMaHUU B O/IHOM 110JI€e 3peHust
MHH Ho3a, r Koanuectso npovacturot | I0oABHKHOCTL IPOMACTHIOT
Min 0,0006 5,083 -
JIOKCHTIMKIITNH

Max 0,006 3,167 -

Min 0,009 7,920 ++
MeniymuHa aHTUMOHATA

Max 0,036 5,420 ++
KonTponn Cpena 199 19,160 ++

MACTHTOT HECKOJBKO YMEHBIIMIOCh B CPAaBHEHHH C HCXOIHBIM
3HAUEHNEM 3a CUET €CTECTBEHHOI TMOeNH Mapa3suToB BCIIEICTBUE
OTCYTCTBUS MaccaXkeil 1 TBepIoi (a3bl MUTATEIBLHON CPeIbl.

YBenuueHnne min TeparneBTHYCCKON J03bI JOKCHUIMKINHA B 10
pa3 ToseKo B 1,6 pa3 yBenmmunBaet ero d¢gdexruBHOCTS (5,083 mpo-
TuB 3,167 MpoMacTUroT B ofHOM Tofe 3peHusi). OTCyTCTBHE TOA-
BIDKHBIX (DOPM TPOMACTHTOT YKa3bIBAET Ha MHTHOMPYIOIIYIO aK-
THBHOCTH Npenapara. [Ipy ncnonb30BaHny Kak min, Tak 1 max 7103
JIOKCHIUKIIHA TIOIBIKHBIE (DOPMBI HE BBISIBIICHBI, UTO SIBIISIETCS
MPSIMBIM JI0Ka3aTeNILCTBOM 3()(EKTUBHOCTH Min A03bI Mpenapara,
KOTOpast 00J1a1aeT BBICOKOI HHIMOUPYIOIEel aKTUBHOCTBIO.

JlaHHbIE CPaBHUTEIHLHOTO aHAMN3a P (YEKTUBHOCTH JOKCHUIIN-
KJIIMHA U METTyMMHa aHTHMOHATA IIPY Min ¥ max TepareBTHue-
CKHUX KOHIIEHTPAIMAX MPEICTaBICHBI B TaOIHIIE.

Hcnonp3oBannch 0003HAYEHHUS: «-» - HETTOABMKHBIE JTeHIIIMa-
HUHM; «T» - MaJOMOABIKHBIC JIEHIIMAHHIH, 3a9aCTYIO JIBIKCHHS
TOJBKO XKTYTHKA, 03 MEePEABIKEHUS;, «+» - aKTUBHbIC JICHII-
MaHHUH, TIEPEIBUTAIOMNECS TT0 BCEMY TOITIO 3pEHHUsI CBOOOIHO.

Wurnbupyromas akTUBHOCTD JOKCHIIMKIMHA TPU min 103e
cocraBmia 5,083 mpomacTurot B mone 3peHus. Bee Busyanmsu-
pyemble 0coOr OBIITH HETIOABIKHBIMU ITPU Min 103aX.

CpaBHeHHE JIByX KOHTPOJIBHBIX TPYIIT CBUAETENBCTBYET, UTO B |
KOHTPOJILHOM TPYTITE C MCTIONB30BaHIEM METTyMUHA aHTHMOHATA
min HHrHOUPYIOIIask aKTHBHOCTH Ipenapara coctaBuia 7,92 xry-
THKOBBIX B TIOJIE 3PEHMS, UTO TONBKO B 2,2 pa3a MEHBIIIE, Y€M BO
1I korTpONBEHOI Tpymme (cpena 199 — 19,16). [Ipu sTom BU3yamu-
3UPOBAIICH AKTUBHBIE JTEHIIMAHUH, TIEPEIBUTAIOIINECS CBOOOTHO
0 BCEMy MO0 3peHus. He MCKIIIoueHo, 94To 3TO CBA3aHO C He-
CKOJIPKO 3aHWKEHHOM KOHLEHTpalMell MEenTyMHHAa aHTUMOHATa
BBHJIY €T0 JKHIKOU JIEKapCTBEHHOH (HOPMBI. DKCIEPHMEHT in Vivo
TIO3BOJIUT TMOyYHTH OOJIee TOCTOBEPHBIE aHHBIE.

VYBenuueHne min TeparneBTHYECKOW KOHIEHTpAIMX Tpera-
paroB B 4 (MeIIyMHHA aHTHMOHAT) M max 1036l 10 pa3 aHTH-
OHMOTHKA CBUJETENECTBYET O HE3HAUMTEIHHOM MOBBIMICHNN CIICIH-
(uyueckoil aKTUBHOCTH — TONBKO B 1,5 pasa mist MentymMuHa
anTuMoHara (5,42 nporus 7,92) u 1,6 pa3 s JOKCHLIUKINHA
(3,167 nmpotus 5,083). C npyroii CTOpOHBI, YBEIUYCHUE TEPa-
MEBTHYECKOI KOHIIEHTPAIMH B KIMHUUECKON TPAKTHKE HE pe-
KOMEHJIyeTCsl ¥ HE ONpaBAaHO, T.K. MUHUMalbHasl KOHIIEHTpa-
1Hs yke o0agaeT MHruoupyomeil akTuBHOCThI0. [ToBbImIeHNe
TepaneBTHUECKOHN 03kl Ipenapara He 00ocHoBaHO. CpaBHEHNE
JIOKCHIMKIIMHA C MENTyMHHA aHTIMOHATOM (TITFOKaHTHMOM) TO-
Ka3aJI0 €To MPEBOCXOJCTBO 1T0 BCEM TTOKA3aTEIIsIM.
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SUMMARY

COMPARATIVE EFFICACY OF DOXYCYCLINE AND
GLUCANTIME IN THE TREATMENT OF LEISHMANI-
ASIS IN VITRO

12Akulinina Tu.,'Burdaev N., 'Berechikidze I., 'Larina S.,
!Grinev A.

ISechenov First Moscow State Medical University, Russia; *Uni-
versity of Pisa, Pisa, Italy

In this study, we studied the activity of the antibacterial drug-
Doxycycline (Russia), and the control was the drug of pentava-
lent antimony — Glucantim (France), which for a long time was
the “gold standard” in the treatment of any form of leishmaniasis.
In the course of the experiment, the leading positions of doxycycline
established in vitro. Its minimum doses lead to absolute suppression
of the mobility of the pathogen L. major. Increasing the therapeutic
dose of the drug is not justified. Comparison of this drug with the
gold standard of therapy with meglumine antimonate (glucantim)
showed its superiority in all indicators.

Keywords: cutaneous leishmaniasis, zoonotic cutaneous
leishmaniasis, meglumine antimonate, doxycycline.
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W3yuena axkTHBHOCTH aHTHOAKTEpHAIBLHOTO Mpenapara
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CpaBHeHUE 2TOro Ipernapara ¢ 30J0ThIM CTaHAAPTOM Tepa-
UM MENIyMHHA aHTUMOHATOM (TJIIOKAHTHMOM) TT0Ka3ajI0 ero
IIPEBOCXOACTBO 10 BCEM I10KA3aTCILIM.
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PUBLIC PROCUREMENT IN THE HEALTHCARE SECTOR: ADAPTATION
OF THE ADMINISTRATIVE LEGISLATION OF UKRAINE TO THE EU LEGISLATION

Deshko L.,’Bysaga Y., Bysaga Y.

!Kyiv National University of Trade and Economics; *Uzhhorod National University, Ukraine

One of the main functions of the state in the field of healthcare
is the purchase of goods, jobs and services to meet the most im-
portant social needs [18]. This function is carried out on the ba-
sis of rational use of public funds [20]. The amount of funds al-
located for public procurement in the field of health is increasing
annually. Thus, for the purchase of medicines and other medical
products about 2.2 billion UAH were allocated in 2014, about 4
billion UAH - in 2015. [1]. In 2016 only 3.9 billion UAH were
allocated for the purchase of medicines [15], in 2017 - 5.9 bil-
lion UAH, in 2018 - 5.9 billion UAH. In 2018, drugs were pro-
cured due to 40 state programs.

According to the Association Agreement between Ukraine
and the EU signed in 2014, which provides the establishment
of comprehensive free trade area [16], Ukraine has to fulfill its
international obligations, including the sphere of public pro-
curement. The issues of public procurement are highlighted in
Chapter 8, section IV of the Association Agreement. In particu-
lar, the Agreement provides mutual access to the markets for public
procurement by the EU and Ukraine on the basis of a planned and
consistent approximation of Ukrainian public procurement legisla-
tion to the EU acquis in the field of public procurement. This should
be accompanied by institutional reform and the establishment of an
effective public procurement system in accordance with the prin-
ciples governing public procurement by the EU.

By the Resolution of the Cabinet of Ministers of Ukraine "On
the Strategy for the Reform of the Public Procurement (Road-
map)" until 2022 [14], the following main directions of reform-
ing the system of public procurement were established: 1) har-
monization of the national legislation with the regulation of the
European Union; 2) development of the institutional structure,
improvement and optimization of the functions of the control-
ling bodies; 3) international cooperation in the field of public
procurement; 4) development of electronic procurement; 5)
training and professionalization in the field of public procure-
ment [14].

Along with it there was a situation in 2015 around the public
procurement of medicines and medical products on the health-
care sector in Ukraine being "... a threat to the timely provision
of patients with quality, safe and effective medicines and medi-
cal products, which leads to the deterioration of public health
and the increase in mortality index "[5]. Draw backs in legisla-
tion of Ukraine and practice of its application became the factor
that caused this situation.

Taking into account the argument that the proper implementa-
tion of any reform in the field of public procurement requires
special period of time, and the process of providing the popu-
lation with necessary medical products should be permanent
and continuous, the Verkhovna Rada (Supreme Council) of
Ukraine has made a decision on the temporary, until March 31,
2019 transfer of public procurement of medicines and medical
products from the Ministry of Health of Ukraine to specialized
procurement organizations [9,10]. In order to implement this
mechanism of procurement in Ukraine a number of other nor-
mative legal acts were adopted and/or amendments were made
to the relevant regulatory legal acts.

Thus, in March, 2015 centralized procurement system for
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medicines and medical products was changed in Ukraine to use
the funds of the State Budget of Ukraine for the purchase of
medicines and medical products with the involvement of inter-
national specialized organizations.

As the United Nations plays significant role and has world
experience in providing government support to public procure-
ment, the Ministry of Healthcare has requested from UNDP and
UNICEF the provision of procurement support services based
on WHO technical assistance in selecting and using basic medi-
cines, quality standards, etc. Crown Agents, a British purchas-
ing agency, also buys medicines for Ukraine. The successful
experience of Ukraine in the field of procurement of medicines
through international specialized organizations has already been
taken over by 5 countries of the region. During 2017-2018, Bos-
nia and Herzegovina, Kazakhstan, Moldova, Turkmenistan and
Uzbekistan signed contracts for the procurement of medicines
with the United Nations Development Program [8].

Obviously, legislation defining the principles, concepts and
procedures for concluding state property contracts for the pro-
curement of goods, jobs and services for public needs is an im-
portant component of the functioning of the public procurement
system. However, on March 31, 2019 the deadline for the trans-
fer of public procurement of medicines and medical products
from the Ministry of Healthcare of Ukraine to specialized pro-
curement organizations expired.

This indicates the urgency, necessity and expediency of the
study for the legal regulation of public procurement in the
healthcare sector in the context of adaptation to the Ukrainian
administrative legislation system to the EU law and the experi-
ence of the EU member-states. This is the high time for the es-
tablishment of an effective system of public procurement in the
healthcare sector aimed at creating a competitive environment,
developing fair competition, ensuring Ukraine's compliance
with its international obligations in the field of public procure-
ment through the consistent approximation of Ukrainian legisla-
tion to EU standards.

The purpose of this article is to identify the peculiarities of the
reform in the field of public procurement in Ukraine, to search
for drawbacks in the administrative legislation of Ukraine,
which is governing public procurement in the healthcare sector
in the context of Ukraine's implementation of the Association
Agreement with the EU, and to justify its improvement.

The methodological basis of the conducted research is the
general methods of scientific cognitivism as well as concerning
those used in legal science: methods of analysis and synthesis,
formal logic, comparative law, statistical methods etc.

Reform of the system of state purchases in the context of har-
monization of the administrative legislation of Ukraine with the
legislation of the EU is one of the key questions. The urgent task
of Ukraine in this direction is to increase the transparency of
domestic procurement and to open access to suppliers and ser-
vice providers from the EU. The reform of the public procure-
ment system has begun in 2014 with the adoption of the Law of
Ukraine "On Public Procurement" [11]. However, being based
on the situation in the healthcare sector, this law has not led to a
long-awaited intensification of public procurement.
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In pursuance of the Association Agreement with the EU in the
part of the reform of public procurement, the Public Procure-
ment Reform Strategy (Roadmap) was approved by the Cabinet
of Ministers of Ukraine in February 24, 2016, No. 175 [14].

According to the Strategy, one of the important and prom-
ising directions of reforming public procurement system was
the introduction of EU experience in centralizing procurement
through the establishment of a centralized procurement organi-
zation in Ukraine. In August 23, 2017 the Cabinet of Ministers
of Ukraine adopted the Order "On Approval of the Concept for
the Reform of the Mechanisms of Public Procurement of Medi-
cines and Medical Products", which provided the gradual intro-
duction of a central purchasing organization - a public institution
called "Professional Procurement" (hereinafter referred to as the
"CPO") during several following months, which is to be spe-
cialized onto procurement of medicines, medical equipment and
medical services. The basis of the pilot CPO is the model of the
voluntary transfer of procurement function from the customer
to the CPO. This principle is used in many EU member-states
where customers pay a fee for CPO services. In this case, in
most EU member states, some customers are obliged to use CPO
services on a mandatory basis, that is they are obliged to make
purchases in certain spheres exclusively through the CPO. In
this regard the question of objective and independent determi-
nation of the need to transfer of the CPO's powers to procure
certain goods and services arose in Ukraine [2].

Scientists and practitioners have repeatedly pointed out that
the CPO could function on the national level in the form of a
state-owned enterprise under the control of one of the relevant
ministries [2]. It is seemed to be obvious that the control for
CPO from one of the Ministries would have the following nega-
tive consequences: bureaucratization, duplication of functions
of the ministries, and dispersion of responsibility for the effi-
ciency of CPO. The necessity for control by one of the ministries
does not seem appropriate, and firstly, the CPO acts as an inter-
mediary. The CPO does not act as a wholesaler, and therefore
does not buy goods or services on its own behalf. Of course,
it is important that the CPO functioning as an intermediary is
clearly defined in the form of certain rights and obligations as
well as responsibility. Secondly, the CPO does not procure from
its own name, since the relevant ministry department is being on
behalf of the customer in the framework of the procurement pro-
cedure from which side the CPO operates. The pilot CPO can-
not conclude contracts on behalf of the ministries. Dana Miteya,
Eugene Stewart and Alexander Shatkovsky rightly point out that
the reason for this is that the result of procurement procedures is
going to be the conclusion of a contract, rather than a framework
agreement. These two types of documents have different legal
consequences [2]. Therefore, it has logic that the control should
be carried out by the customer, not by the ministry, which is
controlled by the CPO, but not being the customer. Moreover,
double control by one of the relevant ministries as well as by the
accordant ministry or department, being the customer on which
behalf the CPO operates, is also unacceptable.

The above stated proves about non-feasibility for CPO func-
tioning on the national level of government in the form of a
state-owned enterprise under the control of one of the relevant
ministries.

As a result of the adaptation of the administrative legislation
of Ukraine to the EU legislation, in addition to centralization
of procurement through the establishment of a centralized pro-
curement organization, an electronic procurement system was
introduced. As N. Tsybulnik rightly points out "... within health-
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care, public procurement is one of the most important sources
of sales" [17].

In the EU Directives 2014/23/EU, 2014/24/EU, 2014/25/EU
and 2014/55/EU, electronic public procurement is considered as
a component of e-governance based on the principles of free
movement of goods, freedoms of establishment and services
provision, equal treatment, level of mutual recognition, propor-
tionality and transparency.

N. Tsybulnik emphasizes on that the countries of the Euro-
pean Union operate one single electronic contract management
system, in which electronic posting of messages is mandatory
in 22 states, electronic submission of the offer is mandatory in
four countries, electronic invoicing function in three countries.
E-auction is used by 50% of EU member-states .... EU countries
use electronic auctions in the form of open auctions, restricted
trades and negotiation procedures; electronic catalogs; dynamic
purchasing. Such auctions in EU countries are not just separate
procurement method, they are not aimed at solving corruption
problems and significantly reducing of the purchase price. But
they are an essential factor of transparency, reduction of the op-
erating customers’ and suppliers’ costs, easier management of
procurement through the introduction of automation [17].

In Ukraine, as T. Marousey rightly points out, electronic pro-
curement system is an instrument that increases accountability
and transparency in the field of public administration and man-
agement, reduces the level of corruption during the procurement
process. The new Law of Ukraine "On Public Procurement",
August 1, 2016 became obligatory for application to all custom-
ers of the public sector [6]. ProZorro system was established
generally consisting of a single database which uses the open
code of NOSQL and a single centralized electronic auction sys-
tem, accessed through separate commercial sites that receive
profit from fees paid by participating entities auctions. Elec-
tronic Government Procurement involves the use of electronic
means at every stage of the procurement process - from defining
requirements and submitting offers to payments procedures and
potential contract management [21].

The main advantages of the ProZorro system for potential bid-
ders are the following: rejection of corrupt schemes and equal
conditions for all suppliers to be. At ProZorro everyone can see
bidders, price offers and the price of the winner. Everyone can
check the winner's qualifications and challenge bid results; easy
access to public procurement for each entrepreneur. Providing
tender documentation is possible after an online auction pro-
cedure. If the winner to be cannot confirm his own qualifica-
tion, the customer checks the next good price offer; mandatory
auction, which takes place in three rounds. Auction participants
have the opportunity to take part in the auction and decrease
their own price for victory [7].

On December 21, 2018 the Verkhovna Rada (Supreme Coun-
cil) of Ukraine put amendments into the Law of Ukraine "On
Public Procurement”. The novelties of this Law are: introduction
of automatic risk indicators; introduction of total list of grounds
for procurement monitoring; mandatory publication of informa-
tion in the electronic procurement system on the commencement
and termination of monitoring, on the results of its conduct, on
the exchange of information between the state financial control
authority and the customer at all stages of the monitoring; intro-
duction of the principle of non-interference of the controlling
body into the procurement process.

At the same time, in Ukraine the issue of clear distribution of
functions of the authorities authorized to carry out control in the
field of public procurements remains unresolved, which leads to
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a multiple violation of the rights of economic entities and caus-
ing them significant damage [4,19]. It is well-known that the
principle of legal certainty is a component of the rule of law.
Equally important is the issue of exemption from value added
tax on import and supply of medicines and medical products in
the framework of international procurements. The norms of the
Law of the Tax Code of Ukraine [3,12] and the Resolution of the
Cabinet of Ministers of Ukraine "On Approval of the Procedure
for the Importation, Delivery and Use of Medicinal Products,
Medical Products Exempt from VAT" No. 1153, dated Decem-
ber 2, 2015 [13] contradict each other. As the key-questions in
Ukraine the problems of creating effective mechanisms for the
formation of the nomenclature of medicines still remain, as well
as their supplies to healthcare institutions by the way of remov-
ing monopoly of state for such activities of enterprises of the
Ministry of Healthcare of Ukraine. It is reasonable to foresee
honest competition between these state-owned enterprises and
private companies in order to improve the technical capabilities
and efficiency of the goods supply.

Conclusions.

1. It is grounded that Ukraine fulfills its obligations under the
Association Agreement with the EU to ensure mutual access to
the markets of public procurement of the EU and Ukraine on
the basis of planned and consistent approximation of Ukrainian
public procurement legislation to the EU acquis in the field of
public procurement.

2. The following main directions of reforming the system of
public procurement were established 1) the introduction of EU
experience in centralizing procurement through the establish-
ment of a centralized procurement organization in Ukraine. The
basis of the pilot CPO is the model of the voluntary transfer of
procurement function from the customer to the CPO; 2) the in-
troduction of ProZorro system (electronic procurement system).

It has been proved that CPO functioning on the national level
of government in the form of a state-owned enterprise under the
control of one of the relevant ministries is non-feasibility.

The advantages of the ProZorro electronic procurement system
and the state of implementation of the provisions of the EU Direc-
tives on 2014/23/EU, 2014/24/EU, 2014/25/EU, 2014/55/EU into
the administrative legislation of Ukraine have been identified.

3. It has been found that in March, 2015 centralized procure-
ment system for medicines and medical products was changed in
Ukraine to use the funds of the State Budget of Ukraine for the
purchase of medicines and medical products with the involve-
ment of international specialized organizations. On December
21, 2018 the Verkhovna Rada (Supreme Council) of Ukraine
put amendments into the Law of Ukraine "On Public Procure-
ment". The attention is paid to the novelties of this Law. It has
been found that the legislation of Ukraine has such shortcom-
ings: 1) in Ukraine the issue of clear distribution of functions
of the authorities authorized to carry out control in the field of
public procurements remains unresolved; 2) the norms of the
Law contradict each other; 3) the problems of creating effective
mechanisms for the formation of the nomenclature of medicines
still remain, as well as their supplies to healthcare institutions.

4. Tt is substantiated that one of the directions of public pro-
curement reform is to ensure predictability and stability of the
regulatory foundation on the basis of harmonization of Ukrai-
nian legislation with the EU regulations, adaptation of key
definitions, concepts and alignment of procurement procedures
through EU standards. The foundation of this process being
compliance with the principle of legal certainty, which is a com-
ponent of the rule of law.
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The process of legislative approximation should be accompa-
nied by meaningful institutional reform, which is to provide an
effective institutional basis for public procurement, in particular
as regards to the functioning of two main bodies: the central
executive body being responsible for the implementation of
economic policy, and independent and impartial body that is to
oversee public procurement.
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SUMMARY

PUBLIC PROCUREMENT IN THE HEALTHCARE
SECTOR: ADAPTATION OF THE ADMINISTRATIVE
LEGISLATION OF UKRAINE TO THE EU LEGISLA-
TION

"Deshko L.,’Bysaga Y., Bysaga Y.

'Kyiv National University of Trade and Economics, *Uzhhorod
National University, Ukraine

The article examines the issue of public procurement in the
healthcare sector through the prism of the Association Agree-
ment with the EU. The emphasis is on the ensuring mutual ac-
cess to the markets of public procurement of the EU and Ukraine
on the basis of planned and consistent approximation of Ukrai-
nian legislation in the field of public procurement to the EU
acquis in the field of public procurement. The purpose of this
article is to identify the peculiarities of the reform in the field of
public procurement in Ukraine, to search for drawbacks in the
administrative legislation of Ukraine, which is governing public
procurement in the healthcare sector in the context of Ukraine's
implementation of the Association Agreement with the EU, and
to justify its improvement.

The subject of research is the social relations that arise in the
implementation of public procurement in the field of health. The
methodological basis of the conducted research is the general
methods of scientific cognitivism as well as concerning those
used in legal science: methods of analysis and synthesis, formal
logic, comparative law, statistical methods etc The following
main directions of reforming the system of public procurement
were established. It has been proved that CPO functioning on
the national level of government in the form of a state-owned

© GMN

enterprise under the control of one of the relevant ministries is
non-feasibility.

The advantages of the ProZorro electronic procurement sys-
tem and the state of implementation of the provisions of the
EU Directives on 2014/23/ EU, 2014/24/ EU, 2014/25/EU,
2014/55/EU into the administrative legislation of Ukraine have
been identified. It has been found that in March, 2015 central-
ized procurement system for medicines and medical products
was changed in Ukraine to use the funds of the State Budget
of Ukraine for the purchase of medicines and medical products
with the involvement of international specialized organizations.
On December 21, 2018 the Verkhovna Rada (Supreme Council)
of Ukraine put amendments into the Law of Ukraine "On Public
Procurement". The attention is paid to the novelties of this Law.
It has been found that the legislation of Ukraine has such short-
comings: 1) in Ukraine the issue of clear distribution of func-
tions of the authorities authorized to carry out control in the field
of public procurements remains unresolved; 2) the norms of the
Law contradict each other; 3) the problems of creating effective
mechanisms for the formation of the nomenclature of medicines
still remain, as well as their supplies to healthcare institutions.

Keywords: medicines, medical products, healthcare sector,
public procurement, European Union, adaptation.

PE3IOME

HNYBJINYHBIE 3AKYIIKU B CO®EPE 3/IPABOOXPA-
HEHUS: AJANTAOUA AIMUHHUCTPATUBHOI'O
3AKOHOJATEJBCTBA YKPAUHBI K 3AKOHOJA-
TEJBCTBY EC

Temko JI.H., *bricara FO.M., *Breicara 10.10.

'Kuesckuti HAyuoHaIbHbLil MOP2080-IKOHOMUHECKUT YHUBECPCU-
mem; > Yorc20poOcKkutll HaYyuOHAbHbILL YHUSEpcumem, Ykpauna

B crarbe ucciemyercs BOIpoc myOinnvHbIX 3aKyIHOK B cepe
3/1paBoOOXpaHeHus uepe3 npuzMy CorameHust 00 accouuanuu
¢ EC. AkneHtupyeTcs BHUMaHUE Ha OCYLIECTBIECHHM olecre-
YEHUS B3aUMHOTO JIOCTYyIa HA PHIHKU MyOanuHbIX 3aKkynok EC
1 YKpauHbI Ha OCHOBE IUIAHOBOTO M IOCIIEIOBATEIBHOIO MPH-
OMIDKCHUST 3aKOHOIATeNIbeTBa YKpauHbl K acquis EC B chepe
l'[y6J'lI/l'-[HbIX 3aKYyIIOK. L[em; HCCJICAOBAaHUS — BBIIBHUTH 0co0eH-
HOCTH pedopMbl B chepe myOIHIHBIX 3aKyNOK B YKpauHe, He-
JOCTaTKM B aAMHUHHCTPATUBHOM 3aKOHOHATEJILCTBE praI/IHbl,
KOTOpOE YCTAQHABIMBACT IPABOBBIC M YKOHOMHUYECKHE OCHOBBI
OCYIIECTBIICHHS MyOINYHBIX 3aKYIOK B cdepe 3apaBooXpaHe-
HMS B KOHTEKCTE BBIIOJIHEHMs YKkpauHoil CornamieHust o6 ac-
coumanuu ¢ EC u 060cHOBaTh HampaBlCHUS €r0 YCOBEpPLICH-
CTBOBAHMSI. O6’beKTOM HCCIICAOBAHUSA SABJIISOTCA 06LLleCTBeHHl>Ie
OTHOLICHUS, BO3ZHUKAIOIIUE IIPU OCYLICCTBICHUU l'ly6J'lI/I'~lH]>IX
3aKyIoK B chepe 31paBooXpaHeHus. MeToI0I0rn4ecKoi 0CHO-
BOI IMPOBEACHHOI'O UCCJICAOBAHHUSA SBJIAKOTCA OGIJ.(HG " Crcuu-
aJIbHBIC METO/IBI HAYYHOTO TO3HAHUS ((OPMATBbHO-TOTHYCCKUH
METOZl, CPaBHUTEJILHO-NIPABOBOM, CTPYKTYPHO-JIOTMYECKUN).
B pesynbrarte nmpoBEICHHOTO HCCIEIOBAHUS BBISBICHBI OCO-
O6eHHOCTH PeOPMHUPOBAHUS CHCTEMBI MTYyOINYHBIX 3aKyNOK B
VYKpanHe. ApryMeHTHPOBaHA MO3HULUS aBTOPOB, COINIACHO KO-
TOpOi (pyHKIIMOHHUPOBAHUE LIEHTPAJIU30BAHHON 3aKYHNOYHOM
opraHu3anuy B YKpawHe Ha HALOHAILHOM ypPOBHE yIIpaBlie-
HHS B d)opMe roCyAapCTBEHHOI'O NPEANIPUATUS 11O KOHTPOJIEM
OZHOI'0 U3 COOTBETCTBYIOIINX MUHUCTEPCTB SABJIACTCS HE LIEJIC-
COOGpaZ’;HbIM. BrisBiieHsl NPpEUMYIIECTBA CUCTEMBI 3JICKTPOH-
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HBIX 3aKynok ProZorro u cocTOsSHHE MMIUIEMEHTAMU I0JIO-
xenuit J{upextussr EC 2014/23/EC, 2014/24/EC, 2014/25/EC,
2014/55/EC B aIMHUHUCTPATUBHOE 3aKOHOAATEIBCTBO YKPAUHBI.
Ycranosieno, uro B mapre 2015 roga B YkpanHe U3MEHUIIACh
LIEHTPAJIM30BaHHAs CUCTEMA 3aKyIKH JICKAPCTBEHHBIX CPEIICTB
U METUIIMHCKUX U3ICTHI Ha MEXaHNU3M HCIIOJBb30BaHHSI CPEICTB
TocynapcTBenHOro OromKeTa YKpanHsl Ha 3aKyTIKY JIEKapCTBEH-
HBIX CPEICTB U MCAUIMHCKUX U3MICIUIN C MPUBICIYCHUCM MEK-
JlyHapOJHbIX CIICLMATU3UPOBAHHBIX OpraHuzauuil. 21 nexabps
2018 . BepxoBnas Paja YkpanHbl BHEC/Ia U3MEHEHUS B 3aKOH
Vipaunbl «O myOIUYHBIX 3aKyNKax». AKIEHTHPOBAHO BHHMa-
HUE Ha HOBEJJIaX ATOTO 3aKOHA. BBISABICHBI ClIEAyIOIINE HE0-
CTaTKU B 3aKOHOIATENILCTBE YKPAaWHbI OTHOCHUTEIBHO ITyOsInd-
HBIX 3aKyIOK: OTCYTCTBHE YETKOTO pacrpeieieHus (QyHKIA
OpraHOB BJIACTH, YIOJHOMOYEHHBIX Ha OCYIIECTBICHHE KOH-
TpoJisi B cepe myOnuuHbIX 3aKyHOK; IPOTHBOPEYHE HOPM Ipa-
Ba, PETYJIUPYIOIINUX OCBOOOXKIEHHE OT Hajlora Ha J100aBJICHHYIO
CTOMMOCTD OIEpalHii 10 UMIIOPTY U TIOCTABKE JIEKAPCTBEHHBIX
CPEICTB M MEIULMHCKUX M3ICIHI B paMKax MEKTyHapOIHBIX
3aKyIOK; OTCYTCTBUE d()(EKTUBHBIX MEXaHH3MOB (opMHUpOBa-
HUsSI HOMCHKJIATYPBI JICKAPCTBCHHBIX CPEICTB, a TAKKE HX I0-
CTaBOK B YUPEXKACHHS 31PaBOOXPAHEHHUSL.
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MEXAHUW3M ITYBJINYHBIX 3AKYIIOK B COEPE 3/IPABOOXPAHEHUSA B EC U YKPAUHE:
®UHAHCOBO-ITPABOBO ACIIEKT

Tmutpenxo J.C., >Xapuenko B.B., *lllep6axosckuii M.I., *O3epckuii U.B., ‘ITonosuu E.H.

'Kueeckuil Hayuonanbuvlil skoHomuueckutl ynusepcumem um. B. Femomana; *Xapoko8ckuil HAyuoHabHblll YHUGepCUmen
snympennux oen; *Yepnomopcruil nayuonanviolil yuusepcumem um. Ilempa Mozunol;
‘Xapokosckuil Hayuno-uccaedosamensekutl uncmumym cyoeonvix skenepmus um. H.C. Boxapuyca, Ykpauna

PeopmupoBaHue CHCTEMBI 31paBOOXpAaHEHHs B YKpauHe,
CPEAM INPOYETo, NMPENyCMaTPUBAET U COBEPIIEHCTBOBAHUE ME-
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(manee — EC). MHCTUTYT MyONMMYHBIX 3aKyIMOK B cdepe 3apaBo-
OXpaHEeHHsl INpeTepIeN CyIICCTBEHHbIE HW3MCHEHHS B CBSI3U CO
BCTYIUICHHEM YKpauHbl BO BceMHpHYIO TOProByro OpraHU3aLuio
u paruduxanueit Cornarienus 00 acconraluy MeXIy YKpanHOM
u EBporneiickum Corozom (nasee — CortarieHue 00 acCoruariym).

VkpanHa B3su1a 00513aTeJIbCTBO MPUBECTH CBOE 3aKOHO/IATEIIb-
CTBO B COOTBETCTBHE C TAKMMH OCHOBHBIMHU JOKymMeHTamu EC
B cepe rocyIapcTBeHHBIX 3aKyInok, kak Jlupexrusa 2014/24/
EC or 26.02.2014 . 0 rocynapCTBEHHBIX 3aKylKax U OTMEHs-
fomast J{upexruBy 2014/24/EC (nanee — dupextua 2014/24/
EC) [11]; dupextuBa 2014/25/EC ot 26.02.2014 1. 0 3aKynkax
OpraHM3alUsIMU, OCYIIECTBISIIOIIMMH JISSTEILHOCTE B cepe
BOJIOCHAO)KECHUSI, DHEPIETUKH, TPAHCIIOPTA U MMOYTOBBIX YCIYT,
u ormensttornast upexrusy 2004/17/EC (nanee — J{upexrusa
2014/25/EC) [12]; Aupexrusa 2014/S5/EC ot 16.04.2014 1. 06
9JIEKTPOHHOM BBICTABICHUH CUETOB-(DAKTYP MPU rOCYAapCTBEH-
HBIX 3aKynkax (nanee — upexrusa 2014/55/EC) [13].

B coorserctBum ¢ [upektusoit 2014/24/EC nroObie 11eH-
TpaJM30BaHHBIC 3aKyNKH, B TOM YHCJIE€ U MEAUIMHCKOro 000-
pyaoBaHUs, HEOOXOAUMO KOHTPOJIUPOBATh, YTOOBI 00ECIICUUTh
UX MPO3PaYHOCTh U KOHKypeHIH0. Kpome Toro, ¢ mpuHsITHEM
JIMpeKTHBBI 3aKa3uiKaM IPEIOoCTaBlIeHA 3HAYNTEIbHAsE CBOOOa
[0 PEryJIUPOBAHUIO CPOKOB IIPOBEICHNUS 3aKYIIOK, IPUMEHEHHS
Oosee TMOKUX 1 YIPOIICHHBIX IIPOLEAYP.

Amnamus comepxanusi JlupextuBbr 2014/24/EC mokasbiBact,
4TO €e MOJIOKEHUSIMH BBEACHO «MHHOBAILIMOHHOE [TAPTHEPCTBO
— IpoLeaypa 3aKyITKH HHHOBALIMOHHBIX TOBAPOB, YCIIyT WU pa-
60T B cepe 3apaBooxpaHeHns. BaxHo, 4TO B HOpMax mpeayc-
MOTpeHa 00513aHHOCTb Pa3JessITh KOHTPAKTHI Ha JIOTHI (€CITH 3TO
BO3MOXKHO) C LIEJIBIO IPEOCTABICHUS AOCTYIA K HIPOLeaypam
rOCYapCTBEHHBIX 3aKyMOK MaybiM mpeanpustusiM. Crenyer
00paTUTh BHUMaHHE HA HOPMY, COIVIACHO KOTOPO# yCTaHOBIIE-
HBI 00513aHHOCTH ISl 3aKa34MKOB NIPUHUMATh MEPbI ISl TIpe/-
YIPEXKICHNS, BBUIBICHUS U YCTPAHEHHUs! CIydacB KOH(IHMKTA
uHTepecoB. Kpome Toro, mojoKeHHsIMH 3aKperieHa BO3MOXK-
HOCTb BHECEHHMS] I3MEHEHHH B KOHTPAKTBI [IOCJIE TOTO, KaK OHH
OBLTH MOMKUCAHBI, U B TCUCHUE MPOICTYPHI 3aKymoK [11].

B coorBerctBun ¢ HupextuBamu EC, B wactHoctu ¢ Jlu-
pexruBoii 2014/55/EC, npoBeneHHe IEKTPOHHBIX TyOIHYHBIX
3aKyIloK B cdepe 30paBOOXPAaHEHMs] BKIIOYACT: 3JIEKTPOHHOE
OTIOBCIIICHUE — O3HAKOMJICHHUE C JIF000# nHpOopMaIuei o 3aria-
HUPOBAaHHOM 3JIEKTPOHHOM 3aKyIIKe; SJIEKTPOHHBIH AOCTYyN —
HpeIyCcMaTpUBaeT BOZMOKHOCTh CYyObEKTOB 3aKyIOK MOJTYyYHUTh
JOCTYII K JIFOOOW TeH/IepHO# ToKyMeHTaluu. J{pyruMu cocras-
JISIFOLLMMHE TAKOTO MEXaHHU3Ma SIBJISICTCS DJIEKTPOHHOE MTPE/ICTaB-
JICHUE MPEITIOKEHHS, YJICKTPOHHAsS OLIEHKA U JICKTPOHHBIC ayK-
[IMOHBI C 00s3aTEIbHBIM OINPECICHUEM YETKHX TEXHHYECKUX
crienupuKamui.

CreoBatelibHO, IS pealii3aliy yKa3aHHBIX HOpM J{upexTu-
Bbl 2014/55/EC B YkpauHe Ba)KHO HCIOJIB30BATH ITOJIOKUTEIb-
HbIH onbIT rocynapets EC i npuHATHS ONTUMaJIbHON MOJIEIIH
[PABOBOTO PEryINPOBaHMUS IMyOIHMYHBIX 3aKyINOK B cepe 3apa-
BOOXPAHEHUSI M yCOBEPIICHCTBOBATh 3aKOHOAATEIbCTBO, PEry-
JIUPYIOLIEE STH BOIPOCHI.

Llenp uccnenoBaHus 3aKIIOYAeTCsl B KOMIUIEKCHOM CpPaBHH-
TEJIHO-IIPABOBOM OMPEJCICHUHM MOJCIeH OpraHu3aluy Iy-
OMMYHBIX 3aKyMOK B cdepe 3ApaBOOXpaHEHHS B FOCYIapCTBax
EC u VYkpauHbl, BbISBICHUH OCHOBHBIX TCHICHIMH Pa3BUTHS
9TOr0 HHCTHTYTA B OT/CJIBHBIX 3apyOe)KHBIX CTPAaHaX U 0COOCH-
HOCTeH uX npuMeHeHus B Ykpaune. OCHOBHas 3ajiada — 0000-
mUTh onbIT rocynapcts EC 1 ¢ ero yueToMm onpenenuTb OCHOB-
HbIC [IyTH COBEPILICHCTBOBAHMS 3aKOHO/ATENILCTBA YKPAHHBI B
3T0it cepe.

© GMN

Marepuaia u Meroabl. [IpUMeEHsIIHCh Kak TEOpPETHYECKUE
(aHanu3, cuHTE3, 000OIICHHE), TaK W SMIUpHUUYCCKHE (Ha-
OJIFO[ICHNE) METO/IbI, & TAKXKE CPABHUTEIHHO-TIPABOBOM METO/
npu aHanuse omneita crpan EC B opraHuzauuu myOnuIHBIX
3aKyTIOK.

C nenblo onpeeneHust 0COOCHHOCTEH MyOIMYHbBIX 3aKyIIOK B
chepe 31paBoOXPaHCHHUS UCTIOJIL30BAHBI MaTEPHAJIBI U 0000IIIe-
HHUEC NPAKTUKH UX IPOBEACHUSA, B YaCTHOCTH BBIBObI C‘-leTHOfI
nanartel U [ocynapcTBeHHOH ayTUTOPCKO cityx0bl YkpauHsl. B
CTaThe OCYIIECTBIICH KOMIUIEKCHBIM aHaJIM3 3aKOHOAATEIbCTBA
VKpauHbl, IPYyrUX TOCYAapCTB C LEIbI0 (GOPMYIHPOBAHUS aB-
TOPCKOTO BHICHHS CIIOCOOOB COBEPILICHCTBOBAHHMS ITPABOBOIO
peryaupoBaHus IMyOIMYHBIX 3aKyIOK B cdepe 3apaBooxpaHe-
HUs.

Pe3yabrarsl M ux odcyxaenue. [IyOiauunbie 3aKynky urpa-
10T 3HAYUMYIO POJb B (yHKIMOHHPOBAHUU JIO0OTO TOCynap-
crBa. OCHOBHOE Ha3HA4YCHHE MYOIMYHBIX 3aKyIOK B cdepe
3/IpAaBOOXPAHEHUS] COCTOMUT B YIOBIETBOPEHHUU MTOTPEOHOCTEH B
ToBapax u yciyrax. C 3aKynkamMu TakyKe TECHO CBsI3aHbI HHHO-
Ballii U AOCTYIl NALIMEHTOB K HOBBIM MEJIULMHCKHUM TEXHOJIO-
rusm [19].

B Ykpanne exeronHo 3a c4et OrPKETHBIX CPEICTB OCYIIECT-
BJISIETCS 3HAYUTEIIFHOE KOJMYECTBO 3aKYIOK MEIUIHHCKHX TO-
BapoB. Tak, B TeueHue 3 kBapTainoB 2018 I. X OCyIIECTBICHO Ha
cymmy 16,7 mupa. rpH. [4].

C npunarueM 3axoHa YkpauHbl «O IyOJIHYHBIX 3aKyNKax»
or 25.12.2015 . Ne 922 (nanee — 3akon Ne 922) navanoch dop-
MHpPOBaHHE MPABOBOI OCHOBBI JUIsl 0OectiedeH s 3P HEKTHBHOTO
¥ [IPO3PavHOro OCYILIECTBICHHs MyOIMUHBIX 3aKyNOK B cdepe
3paBOOXPAHEHHs, CO3JaHUsI KOHKYPEHTHOH Cpelbl, MpeaoT-
BpAILICHUsI MPOSIBIICHUN KOPPYIIMHU B 3TOi cdepe, pa3BUTHs
JI0OPOCOBECTHON KOHKYPEHLIMU. B COOTBETCTBMU C 3aKOHOJA-
TEJILCTBOM B YKpauHe MyOIUYHBIC 3aKyNKH B cdepe 31paBo-
OXpPaHEHUsI OCYLIECCTBIIAIOTCS 4Yepe3 JIEKTPOHHYIO CHUCTEMY
«Prozorro» Ha snexTpoHHOU Iwiomanke «E-tender», comepixa-
l.].leﬁ NEPEUYCHb aKTyaJIbHBIX 3aKYIIOK MEAUIUMHCKUX IIPEIapaTroB
1 obopynoBanus. Kpome Toro, yxe 3aryiieHa IMuIoTHas HHTe-
rpaius cucteMsl «Prozorro» ¢ [ocynapcTBEHHBIM PeecTpoM Jie-
KapCTBEHHBIX CPEJICTB YKpauHsl [8].

[IpeumymectBamu «Prozorro» sBISETCS, YTO 3Ta CUCTEMa
obecrieynBaeT AOCTYIHOCTh U IPO3PAauHOCTh 3aKyIOK, CIIO-
COOCTBYET YMEHBIICHUIO KOPPYIIMOHHBIX PUCKOB M OITH-
MU3aIUN OFOKETHBIX pacxonoB. OxHako B otyeTe CuUeTHOM
nanarel 3a 2017 r. oTMeueHo, 4uTO cuctema «Prozorro» He
obecrieynsia IPeAOTBPAIICHHUS HE3aKOHHOTO M HEeI(PPEKTHB-
HOTO HCIIOb30BAHMS OFOKETHBIX CPEJACTB U MPO3PAYHOrO U
OTKPBITOTO JJOCTYIIA K 3aKyNKaM IPH MPOBEICHIH 3aKa3qHKa-
MU TEHJEpHBIX npouenyp [1].

3HaYMMBIM 2JIEMEHTOM MEXaHU3Ma 3aKyIloK B cdepe 31paBo-
OXpaHEHUsI SIBJISIETCS MOJIeIIb X LIEHTpalIn3aluy (LeHTPaIn30-
BaHHAsI WK JICLEHTpan30BanHas ). LlenrpannzoBaHHast Mozeib
IPE/IoaraeT OCyLIIeCTBICHHE MyOINYHbIX 3aKyIOK I10 MOpY-
YEHHIO 3aKa34MKa OT IMEHH CIIEUAIbHO CO3IaHHbBIX LICHTPAIIU-
30BaHHBIX 3aKyNOYHbIX opranusauuii (nanee — L130), xotopsie
MOTYT (byHKLIl/IOHHpOBaTb Ha HalWOHAJIbHOM, PErMOHaJIbHOM
WM MECTHOM ypOBHsX. [ocynapcTBa-uneHsl MOryT (HO He 00s-
3aHbl) IPOBOAUTH 3aKynKy uepe3 L[30. Onnako B ciaydae mpu-
HATHSA PCIICHUSA 06 X CO3JJaHHUH yqpemﬂeﬂnﬂ LHECHTPAJIbHOI'O
YPOBHsI 00s13aHBI OCYLIECTBILITE 3aKymku yepe3 130 (peus uuer
0 Takux crpaHax, kak ABctpus, Mcnaunus, Uranus, Benrpus,
[Mopryranus). B benbrun u ['epmanuu Takas 00s13aHHOCTB ycTa-
HOBJICHA JJIsl OPI'aHOB LICHTPAIILHOTO YPOBHSI B ClIydae MPEBbI-
ILICHUSI ONPE/ICJICHHOTO CTOMMOCTHOIO 00beMa 3aKymok [9].
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Crnenyer orMeruTh, 4To B cTpaHax EC cymecTByeT Takke
JIBIDKCHHE B HAIIPaBJICHNH 00JIee [IEHTPaIM30BaHHBIX 3aKYIIOK C
BBE/ICHUEM 3aKyIOUHBIX I'PYIIl WM KOHCOPLIUYMOB, OCOOCHHO
B Anrmuu, ®@panuuy, I'epmanuu n Uranuu [17]. B 3akoHOza-
tenberBe [pernu B Havase 2010 . mo uHunmMaTiBe MuHUCTEP-
CTBa 3[paBoOXpaHeHus [ pennu u B coTpynrHuyecTse ¢ Mexay-
HApOJIHBIM BaJIOTHBIM (ongoM, EBporeiickoil komuccuenn u
EBporneiickuM 1IeHTpaJIbHbIM COBETOM MEPECMOTPEHBI IIEHTpa-
JIN30BaHHbIC 3aKyIKH ITyTEM BOCCTAHOBJIEHMs TOCYIapCTBEH-
Horo Komurera 1o Bonpocam 3aKkyIok 3apaBooxpanenus. Llens
— c(OpMHPOBATH IJIaH MO YMEHBIICHNUIO PACXOJ0B Ha 3aKyIKy
MEIMIMHCKUX W3Ieauid M (apMaleBTHYeCKuX IpenapaTos,
YIAy4LIUTh CPOKH OIUIATHI, CHEJNATh €JUHble MEAULMHCKUE 3a-
HPOCHI, HepeaaTh N30BITOUHBIC MATEPHUAIIBI U3 OJTHOI OOIBHUIIBI
B apyryio [15].

JlenenTpanu3zoBaHHas MOJENb MNPeIyCMaTpUBAeT CaMOCTOS-
TEJIBHYIO 3aKyIKy TOBAapoOB, paboT U yciyr 3akazuukamu. OHa
umeet Mecto B [lIBernuu, e y 3aKa3uuKkoB, B TOM YHCJIE U LIEH-
TpaJbHBIX OPraHOB BJIACTH, COXPAHACTCS MPaBO OTKA3aThCs OT
pamounbix cormnamienuit {30 [9]. [To MHEHHIO CHIEMATUCTOB,
JIELEHTpaIN3anusl polecca 3aKylnok MOXKET OBbITh OJHUM M3
HEepCIEKTUBHBIX BapUaHTOB MPEOIOJICHUS HEHaIJIeKaIlel 1o-
CTaBKH JICKApCTBEHHBIX cpeAcTB [10].

B Vkpaune obecrieueHue rpaxiaH MEJULIUHCKUMHU TOBapa-
MH 32 OIOJDKETHBIE CPEJCTBA OCYIIECTBISCTCS KaK IyTeM IIeH-
TPaJU30BAaHHBIX 3aKYyIOK C IPHUBJICYCHUEM CIICLIMATU3UPOBAH-
HBIX OpraHu3aluil, TaKk ¥ JCLEHTPAIN30BaHHBIX 3aKyIOK — Ha
MecTHOM ypoBHe. Paborty Haj cozmanuem 130 nagano MO3
Vkpaunsl nocie yrepskaeHus Kabunerom Munucrpos Yipa-
unbl KoHnenmu pedopMUpOBaHUs 3aKyIOK JIEKapCTBEHHBIX
CPEACTB U MEIULMHCKUX U3/IEIUH, BCIIOMOTaTeNIbHBIX CPEICTB,
JIpyTUX TOBApOB MEAUIMHCKOro Ha3HadeHus ot 23.08.2017 . u
nocranoBieHus Kabuuera MunuctpoB Ykpauusl «O0 0ocobeH-
HOCTSIX CO3JaHUs U AEATEIbHOCTH LEHTPAJIM30BaHHBIX OpraHu-
sanuity ot 27.12.2018 . Ne 1216. CrenpaanucTsl CYUTAIOT, YTO
ocHOBHbIMHU npenmymiecTBamu 130 sBisercs: sxoHOMUs OO/-
JKETHBIX CPE/ICTB 3a CUET arperanuy noTpeOHOCTH U CHIDKEHHS
TPaH3aKLMOHHBIX U3/IEPHKEK, a TAKXKE KOHTPOJIb HAJl PACXOAaMHU
rOCyAapCTBEHHBIX CPeACTB [3].

3HaYMMBIMU TIOJIOKEHUSIMU 3akoHa Ne922, copeprkaHue Ko-
TOPBIX COOTBETCTBYeT JoKymMeHTam EC, siBisieTcs TpeOoBaHue
obecriedeHust JOOPOCOBECTHON KOHKYPEHLIIMU M HEIUCKPUMHU-
HAllUM y4YaCTHHMKOB ITyOJMYHBIX 3aKyNoOK. Pucku HemoOpoco-
BECTHOM KOHKYPEHLIMM MOTYT BO3HHUKAaTh TOJIBKO B Pe3yJbTaTe
HEZ0OPOCOBECTHBIX JIGUCTBUH YYaCTHUKOB, KOTOPbIE MOTYT
BCTYIUTh B CTOBOpP JJIsI COBEPILEHUS ONpPEEeICHHBIX COINIAco-
BaHHBIX JeiicTBuil. HanmoHaibHble 1 HHOCTPAHHbIE YYaCTHUKH
BcexX (opM COOCTBEHHOCTH M OPraHU3aLOHHO-TIPAaBOBBIX hopM
JIOJDKHBI Y4acTBOBAaTh B IPOLIEAYpaX 3aKyNOK Ha PaBHBIX yCIIO-
BUSIX, @ 3aKAa3YMKH JIOJDKHBI MPENOCTABIATh PaBHYIO MHOOP-

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

Maluio a0CONIOTHO Ka)XIOMY YYaCTHHKY 3aKyIOK Ha JII000i
CcTaJud. YKa3aHHbIE HOPMBI 3aKOHOJATEILCTBA YKPaWHBI CO-
OTBETCTBYIOT TpeboBauusiM nokymeHToB EC mo obecneueHnio
OAMHAKOBOI'O U OG’beKTl/IBHOFO OTHOLICHUA KO BCEM y‘laCTHHKaM
TeHJepa, OOBEKTUBHOW M HENPEIB3ATON OICHKH TEHACPHBIX
MPEATIOKEHUH.

Coznepxanne HopM 3akoHa Ne 922 00 OTKPBITOCTH M IIPO-
3payHOCTH Ha BCEX CTAIUSIX 3aKYIOK, a TAaK)Ke MaKCHMAJIbHOM
9KOHOMHUH U 3P(EKTHBHOCTH IyOINYHBIX 3aKYNOK TaKXKE CBU-
JIETENIbCTBYET O COMMKEHUHU 3aKOHO/IATEIbCTBA YKPauHbI B 9TOM
chepe ¢ TpeboBanusamu Jupextus EC. OnHako 11 peanu3annu
9THX MOJIOKESHHUI HeoOX0oIMMa Ha yIe)Kallas CUcTeMa oJ0TYeT-
HOCTH M KOHTPOJIA Ha BCEX CTAIUAX 3a1<yrl0|<.

CocrosiHne MyOIUYHBIX 3aKyNOK B cdepe 31paBOOXpaHECHHs
oTpaxxeHo B Tabmuue 1.

Amnanus tabuinpl 1 1o3BOIISIET CAENATh BLIBO, YTO I10 COCTO-
aauo Ha 01.10.2018 r. yBennumiioch KOJMUYECTBO 3aKA3UHKOB
cpeay OOJNBHHUIL, CyMMa, Ha KOTOPYIO OBUTH COBEPIICHBI 3aKYIIKH
(mpuMepHO Ha 1 MIIpA. TPH.), a TaKXke 00I1ee KOJIMYECTBO JIOTOB.
Opnako 6omee 80% OT Bcex JIOTOB 3a pacCMaTpPUBAEMbIe MIEPUO-
JIbI COCTABIISIIOT JIOMIOPOTOBBIE 3aKYIIKH, XOTSI HAAOPOTOBBIX 3a-
KYIIOK OCYIIIECTBIICHO Ha CyMMY, BTPOE MPEBBILIAIOIIYI0 CYMMY
JIOTIOPOTOBBIE [4].

Vka3aHHBIE [TOKA3aTelH, a TAK)Ke aHaIN3 MPAKTHKU MOKa3bl-
BAIOT, YTO MPH 3aKyIKax B cepe 3ApaBOOXPAHCHUS] HUMEIOT Me-
cTO HapymieHus TpeboBanuii 3akoHa Ne922. C 1enpio mpenoT-
BpAlLleHHUsI 3710ynoTpedlieHnil B polecce 3aKyrnoK B perioHax
YKpauHbl CO37aHbl LIGHTPhl PearupoBaHUs Ha HApYLICHUs IpU
3aKyIKax npu nopjepxkke MexayHapoasoro ¢ponna «Bo3pox-
JICHUE» U OOIIECTBECHHOM opraHu3aiuu « HCTUTYT aHATUTHKA
U aJIBOKAILMK» B paMKax Mpoekra «MeIuMHCKHIe 3aKyTIKU MEeCT-
HOTO yPOBHSI — KOHTPOJIb U pearupoBaHuey». Tak, OLeHKa 3aKyloK
MEIULIMHCKOTO 000pYyIOBaHUs U (hapMalleBTHUECKON TPOIYKINH
B Ykpaune B 2016-2017 rr. nokasaia, 4ro ¢ 8 898 oObsBICHHBIX
TennepoB 3 612 (40,6%) He cOCTOSUTMCH BBHUY OTCYTCTBHSI KOH-
Kypenuun. CpeHee KOJIMYeCTBO YYaCTHHKOB TOPIOB COCTABHIIO
Beero 1,8%, a CHYKEHME 1IEHB], 4 3HAYUT ¥ SKOHOMMSI OFOIKETHBIX
CpecTB, cocTaBmiia Beero 5% [8]. [TonobHast cuTyariyst ClIoKuIach
u B 2018 ., korna okosto 1% MOCTaBIIMKOB JIEKAPCTB ¥ MEIUIIMH-
CKOTo 000pYIOBaHUs MOITUCAIIH MOJIOBUHY BCEX JIOTOBOPOB (HC-
XO4sl U3 CYMMBI 3TUX )IOFOBOPOB), 4qTo CBI/I}leTeHbCTByCT O 3HaA4YHu-
TEJILHOM MOHOTIONIM3ALMH PhIHKA [4].

Cpenu Haubojiee paclHpOCTPaHEHHBIX IPAaBOHAPYLICHUH
ClIeIyeT OTMETHTh OOBSIBICHHE 3aKa34MKOM TEHJAEPA Ha OXKH-
JAGMYI0 CyMMY 3aKyIIKH HEMHOI'0 MEHbIIYIO0 1oporosoit (200
TBIC. l"pH) U COOTBETCTBECHHO HE IIPOBEACHNUE OTKPBITHIX TOPIOB.
Hampumep, B 2017 1. KomM4ecTBO 3aKyHoK (hapMareBTHIECKOM
MPOAYKLUH, MEAULMHCKUX U3IETIUNA 1 MEIULIMHCKOTO 060py;(0—
Banus coctaBuiin 13 000, u3 HUX 6,7 THIC. — 3TO JOTIOPOTOBBIC
3akynku [8]. JleTasbHbIil aHAIN3 3aKyNOK, POBEIEHHBIX B

Tabnuya 1. Cocmosnue nyonuyHvix 3aKynok 6 cghepe 30pasooxparenus ¢ 2017-2018 ee.
Toxaszamenu 63amot uz omuema «Meouyunckue sakynku 6 ProZorro: sxcnpecc-obcnedosanue 2.0»
Transparency International Yxpauna

Tlepuon
Ioxa3zaresn
Tpu xkBapraaa 2017 r. Tpu xkBapraua 2018 r.

Konmuectso 3akazunkoB 2 586 2624
KonuuecTBo 3aBeplICHHBIX JTOTOB 99 930 110 814
CyMMa Bcex 3aBEpLICHHBIX JOTOB 15,6 mapa. TpH. 16,7 mapa. rpH.
JlomoporoBsie 3aKyIKH 3,8 mupa. rpH. 4,0 Mpa. TpH.
Hannoporossle 3aKynKu 11,8 mupz. rpH. 12,7 mappa. rpH.
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2018 r., Taxke CBUIETEIBCTBYET O OOJBLIOM HX KOJIMYECTBE B
quarnazose 195-199 Teic. rpH., a 3HAYUT — O MONBITKAX YKIOHE-
HHSI OT KOHKYPEHTHBIX 3aKyIOK, 00yCIIOBICHHBIX KEIaHUEM 10
CBOEMY YCMOTPEHHUIO BHIOMPATh MOCTABIIUKA, M30eras OTKpbI-
TBIX TOProB. MIHOrja pacnopsauTeNnu AeNAT 3aKyIIKH Ha MEJIKHUE
JIOTBI, YTOOBI HE MPOBOANUTH OTKPBITHIE TOPrH. B 3aBHCHMOCTH
OT KOHKPETHOW CUTYalLlMH TaKOE IOBEICHUE 3aKa3UUKOB MOXKET
OBbITh KaK NMPAaBOMEPHBIM, TaK U HapylIaTh 3aKOHOJATEIbCTBO.
Bo3MOXXHBI Takke CUTYyallH, KOTa 3aKa34UK1U UMEIOT JIMYHYIO
3aUHTEPECOBAHHOCTL 3aKJIIOUUTH JOTOBOP C OIPEAEICHHBIM
MOCTAaBILMKOM Ha MaKCHMaJIbHO BO3MOXKHYIO cymmy — 199,99
TBIC. TPH., YTO MPUBOAUT K NPUOOPETCHUIO TOBAapa IO 3aBbI-
meHHol croumoctH [4]. Hanpumep, 3aka3uuk oObsSBUII TEHIED
Ha 3aKynky 513 ynakoBOK CIELHMaIbHBIX MPOAYKTOB MUTAHUS,
00OTraIIeHHBIX MUTATEIbHBIMU BEIIECTBAMH ISl DHTEPAIBLHOIO
nutanus. Okujnaemas cymMMa 3aKynku cocrasisieT 198,7 Thic.
IpH. — 4yTb MEHbIIE MOpPoroBoil cymmsl (200 ThIc. IpH.), HO-
3TOMY 3aKa34MK HE MPOBOIMI OTKPBITHIX TOPIOB, a 3aKIIFOYMI
JI0roBop ¢ myoOnukanueid B cucreme ProZorro. bbuto ycraHos-
JICHO, YTO LI€Ha Ha 3TU NPOAYKTHI MUTaHUs, B cpeaHem, Ha 30
IPH. HIDKE IIeHbI 3aKynku. To ecTh, ecin Obl 3aKa3uMK 3aKyral
Ipenapar ¢ MOMOIIbIO CHCTEMbI OTKPBITBIX TOPTOB, OH MOT ObI
HOTPATUTh Ha 15 ThIc. rpH. MeHbLIe. YyTh [103Ke 3aKa34uKy Bce
PaBHO NPHUIUIOCH JONOJIHUTEILHO 3aKyHmUTh 270 ynakoBOK Ha
o6uryto cymmy 110 Thic. TpH. [5].

Ha npaktuke ObIBalOT Ciiy4ad, KOTa 3aKa34MK OTKJIOHSET
IPEATIOKECHUE 110 OCHOBAaHMSM, HE IIPONMCAHHBIM B TEHIEp-
HOIl JOKyMEHTAllMH, OTKa3bIBasiCh, TAKMM 00Opa3om, OT Oojee
JIeLIeBbIX NpeanokeHuit ygactHukoB [1]. JloBoiabHO yacTo 3a-
Ka34uKH, Ipecieysl Lesb 3aKyIUTh KadyeCTBEHHBIH TOBap IO
Han0oJsee BBITOJAHON IEHE, YCTAHABIUBAIOT JKECTKUE YCIIOBHS
JUIS yYaCTHUKOB M IpeaMeTa 3aKyNKH, YTO IPUBOIAMUT K OTpa-
HUYCHUIO KOHKYPEHLIMHU IpU IIPOBEJCHUH 3aKynok. [Ipumepom
SIBJISICTCST 3aKyIKa JICBITH HaUMEHOBaHHMH (hapMarieBTHYECKOM
nponyKuuu LIeHTpoM 3KCTpEeHHON MEAUIIMHCKOM OMOIIHY U Me-
JTULUHBL KatacTpod I. Kuesa (BoceMb HAMMEHOBAHUI — pacipo-
CTPaHEHHBIE JIGKAPCTBEHHBIC CPEACTBA - ALlETHWIICAIUIIIOBAS
KUCJIOTA, KATOIPUJI, TOPMOHAJIBHBIC TIPEernapaThl, a JIeBIATOE —
MOP(GUH THAPOXJIOPH JUIS MHBEKIHUH - HAPKOTHYECKOE CPE[-
cTBO). BriltoueHne B mpeaMeT 3aKylKH HapKOTHYECKOTO Cpe/l-
CTBa aBTOMAaTHYECKH OTPAHUYMIO HEPEUCHb ITOTEHIMAIbHBIX
IOCTaBILUKOB TEMH, KTO UMEET COOTBETCTBYIOIIYIO JHLIEH3HIO
TocynapcTBeHHOI ci1y>k0b! YKparuHbI 10 KOHTPOJIIO 38 HAPKOTH-
kamu [7]. Jlpyrum nmpuMepom sIBJIsIeTCs 3aKylka (hapMareBTH-
yeckol mpoayKuuu (Bcero 43 HauMeHoBaHMA) J{eTcKol KIMHuU-
yeckoit 6onmbHULEH Ne 8 . Kuesa. B TennepHoil nokymeHTanuu
COZIepKanoch YCJIOBUE — MPEJOCTABUTh KOMUIO JTHMIEH3UH Ha
IIPOU3BOJICTBO JIEKAPCTBEHHBIX CPEIICTB B YCIOBUSX alTEKH, 0~
CKOJIBKY MX YeTbIpe HAUMEHOBAHUS JOJDKHBI M3IOTABIMBATHCS
MMEHHO B anTeyHbIX ycioBusx. [IpoGiema B ToM, 4TO Jajeko

HE KX/l MMOCTaBIIUK, UMEIOLUINN JULEH3UI0 Ha ONTOBYIO U
PO3HUYHYIO TOPIOBIIO JICKAPCTBEHHBIMU CPEICTBAMU, TaKKe
UMEET JIMICH3UI0 Ha HPOM3BOJCTBO JIEKAPCTBEHHBIX CPEICTB
B YCJIOBUSIX aNTEKH. DTH YCJIOBHS NPHUBEIU K 3HAYUTEILHOMY
OrpaHMYCHUIO KOHKYPEHIMHU TIPH MPOBEACHNH 3aKkynku. CBou
IPEIUIOKEHUS B JAHHOU IIpoLieAype MOAAIM TOJIBKO JIBa y4acT-
uuka — KIT «®apwmarus» n KIT Cymckoro o6nactHoOro cosera
«Cympr-®apmy» [7].

VIMeHHO NO3TOMY HEOTHEMJIEMON COCTABIISIOLICH CHCTEMBI
rOCYIapCTBEHHBIX 3aKyIlOK B cTpaHax EC sBisiercss KOHTpOJIb
B 9T0i cepe. Takue momHOMOUHMS peanusyroT: EBporeiickoe
ynpasienue 1o 6oppde ¢ momenHudectBoM (European Anti-
fraud Office), EBponeiickas cuetnas nanara (European Court of
Auditors), Cyn EC (Court of Justice of the European Union).

OCHOBHBIMH NIPUHLIMIIAMHU  JIeSTeNbHOCTH  EBpornelickoro
yIpaBieHus: 1o 60pbOe ¢ MOIICHHUYECTBOM SIBISIOTCS dPdex-
TUBHOCTb U MPO3PAaYyHOCTb BCEX ONEpalMii U IOJHas He3aBU-
CUMOCTb B IIPOBEACHHM PACCICAOBAHUI OT MOJUTHYECKHX U
aJIMUHHUCTPAaTUBHBIX cucteM. Uto kacaercss EBponeiickoii cuer-
HOH ajiaTel, TO OHA KOHTPOJIUPYET IIPABUIBHOCTD U 3aKOHHOCTb
BCEX JIOXO/I0B U PAacXOJIOB ITyTeM HPOBEICHUsI (PHAHCOBOTO ay-
auta U ayauta 3(G(GEeKTUBHOCTH, KOTOPbIE OXBATHIBAIOT JIFOOBIX
nonyuareneit cpeacts EC [18]. Cyn EC sBnsercs cyObekToMm
BHEIIIHET0 HE3aBHCHUMOIO KOHTPOJISI B chepe rocyapcTBEHHBIX
3akynok. OH peraer myoIn4YHO-TIPaBOBbIE CIIOPHI B 3TOH cdepe
Mexay rocypapcrBamu-uwieHamu EC, uncrtutyramu EC, ropu-
JUYECKUMH ¥ (U3MYECKUMH JIMLAMH, OCYIIECTBIIET 00001e-
HHeE Cy/leOHOI MPaKkTHKU 1 HapyIlleHuil B cepe rocyaapcTBeH-
HBIX 3aKyIoK [14].

Kpome Toro, B kaxuaom rocymapctee EC ¢yHKUuOHHpYET
MeXaHU3M KOHTpousis. B wactHocTu, B ['peruu cocrasisitomiei
TAaKOro MeXaHW3Ma SIBJISCTCS OIpEeeICHUE JICKapCTB, TPeOyro-
IMX >KECTKOTO KOHTPOJIS U1 PAallMOHATIBHOIO MCIIOIb30BAHUS B
roCyAapCTBEHHBIX OobHULAX [16].

B Ykpaune koHTpoIb B chepe MmyOnnuHbIX 3aKyOK OCYIEeCT-
BIIsIETCS, Ipexae Bcero, CuetHol nanaroi u l'ocynapcTBeHHOM
ayauTopckoit ciyx0oit Ykpaunsl. Tak, B oruere CueTHOH nana-
Thl Ykpaussl 3a 2018 1. npoaHaau3upoOBaHO COCTOSHUE B 3TOU
chepe B 2017 1., 0 UeM CBUICTEIbCTBYIOT JAHHbIC TAOINLBI 2.

Jannble Tabmunpl 2 ykaseiaioT, 4yto B 2017 . noutn 74%
BCEX 3aKa34MKOB, Ha KOTOPBIX paclpoCcTpaHsiioch AeicTBue 3a-
koHa Ne 922, He IPUMEHSUIN NPOLEAYPbI MyOINYHBIX 3aKYyIIOK.
B nenom, B 2017 1. BBIAIBIEHO HapyLICHUH 3aKOHOAATENbCTBA B
chepe myOIUUHBIX 3aKyNOK Ha 00IIyl0 cymmy 45,4 MIIH. TpH.
Hapymienust kacannch: 3aKJIFOYEeHHs JIOTOBOPOB 0Oe3 mpoBelie-
HHUSI TIPOLICAYP, N30€KaHUs TIPOBEACHUS MPOLIETYPbI OTKPBITHIX
TOProB WM IpUMEHEeHUs TpeOoBaHui 3akoHa Ne922 mytem pas-
JIeTICHHsS TIpeIMEeTa 3aKyIIKH Ha YacTH; OIpe/ielIeHusI odeuTe-
JICH TOPTOB, KOTOPBIC HE COOTBETCTBOBAIIN KBATH()UKAIIMOHHBIM
KPUTEpUSIM M YCJIOBHSIM, YCTAQHOBJICHHBIM B JOKYMEHTAL[HH

Tabnuya 2. Obvem nyonuunsix sakynok ¢ 2017 2. Iloxazamenu e3amul us omuema Cuemnoti naramol 3a 2017 2.

IToxka3zaTenn

Oobem

O0mwmii 00beM myOIUYHBIX 3aKynoK B 2017 .
W3 nux:

370,4 mapa. rpH.

0e3 IpIMEHEHHs IIPOLIETyp 3aKyIKH Ha CYMMY

40,8 Mipa. TpH.

10 KOHKYPEHTHBIM IIpoLeypam

129 056 3akymnox

10 HEKOHKYPEHTHBIM IIPOLEAYPAM

45371 3akynka

oO1Iee KOIMYECTBO 3aKa3YHKOB, KOTOpPBIE OcymiecTBIsuH 3aKynku yepe3 UTC «Prozorroy

14,6 TBICSY 3aKa3YMKOB

TIPUMEHSIN TOTIOPOrOBLIC 3aKYIIKH

25,6 TBICSY 3aKa3YUKOB
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KOHKYPCHBIX TOPIOB; 3aKJIIOYEHHE JOTOBOPOB, KOTOPLIE HE CO-
OTBETCTBOBAIN TPEOOBAaHMAM TEHICPHOH JIOKyMeHTauuu [2].
TocynapcTBeHHOW ayauTOpCcKOl ciyx0oi Ykpaunsl B 2018 .
YCTAHOBJIEHO HapyIICHUH B cepe 3aKyNnoK Ha OOLIYI0 CyMMYy
22,0 mMapa. rpH., HauOoJbIIyI0 YacTh (38,7%) cpenu KOTOpbIX
COCTAaBMJIM HAPYIICHHUS, KAaCAIOIIUeCss HeCOOIIONCHNUS TOPsIIKa
obHapooBaHus HHGOPMALIUHK O 3aKyIKe [6].

[ToaToMy OztHOI M3 NPUOPUTETHBIX 3aJa4 TOCYAapCTBa B IIPO-
recce CONMKCHUs 3aKOHOZATENIbCTBA YKpauHbl B cdepe Iny-
6J'll/l'-[HbIX 3a1<yn0|< C IpaBoOM EC ABJIACTCA COBCPIICHCTBOBAHUEC
cUcTeMbl (PUHAHCOBOTO KOHTPOJISI B 3TOM cepe, mpekae Bcero
HOJIHOMOYMI opraHoB [ocynapcTBeHHON ayAUTOPCKON CITyKObI
VYkpaunsl 1 CueTHON nanaThl (YUUTBIBasi CXOKECTh HEKOTOPBIX
HOJ'IHOMO‘[I/Iﬁ 3THUX OpFaHOB) C LCJIBIO HAJTAXKMBAHUA IIJIOOTBOP-
HOIro u KOHCprKTI/lBHOFO COpr)IHI/I‘[eCTBa Memay HUMHU 1IpU
IPOBEICHUY KOHTPOJIBHBIX MEPOIPUITHUI.

Yacte npobiieM B paccmaTpuBaeMoii cdepe oOyciioBieHa He-
nocrarkaMu HOpM 3akoHa Ne 922 ¥ UX HECOOTBETCTBUEM OT-
nenbHbIM  TontoxkeHusiM  Jlupektuser 2014/24/EC. Peus upet
0 MPOBEACHUN HPOBEPKH NPEAJIOKESHUH yJYaCTHUKOB Ha COOT-
BCTCTBHUEC KBaJ’lI/I(I)I/IKaLIl/IOHHbIM u ):[pyFl/IM TEXHUYECKUM TpPEC-
OOBaHHSIM IIOCIIE OINpPEACNICHUsT MOOCAUTENs M0 pe3yibTaraM
ayKL[I/IOHa; OTCyTCTBl/Ie UCYEPIBIBAIOLICTO NEPEUYHA HECIEHOBBIX
KPUTEPUEB OLICHKHU MPEIOKESHHH.

Jlanbueiinmee pedopMupoBaHHE B 3TOW chepe TOHKHO
OBITh HAIIPABICHO: Ha BBEJICHHE B 3aKOHOAATEILCTBO YKpa-
UHBI KitoueBbIX noHstuil Jupextus 2014/24/EC u 2014/25/
EC; ucnosnp3oBaHue CyIIECTBYIOIIMX B MUPOBOH IpPAKTHKE
MCXaHHU3MOB OCyLL[eCTBHeHPIﬂ SaKyl'lOK; BHCCCHHEC H3MCHC-
Huil B 3akoH Ne922 0 mpoBeneHUU NMPOBEPKU MPEATIOKECHHUH
y‘laCTHI/lKOB Ha COOTBCTCTBUEC TCXHUYCCKHUM Tpe6OBaHI/lﬂM K
OIIpeNIeNIeHUI0 To0eIUTeNsl 0 pe3yibTaTaM ayKIHoHa U 00
UCUYCPIIBIBAIOIIEM MNEPEYHE HCUCHOBBIX KPUTECPHUEB OLCHKHU
HPEIOKEHHUI; YCOBEPIICHCTBOBAHUE ITOJIHOMOYHI OpraHoB
TocynapcTBeHHON aynuTOpckoii ciyx0bl Ykpaunbel U Cuer-
HOH Iajarel M0 OCYLIECTBICHHIO (PUHAHCOBOTO KOHTPOJIS 32
MyOJINYHBIMU 32Ky TKaMH.

BriBoabl. [lonydeHHbIe B X0/1€ HAyYHOTO UCCIIEIOBAHUS AaH-
HbIC CBHCTEILCTBYIOT O HAJIMYHMHU MpodIieM B 3Toii cepe. OHM
CBSI3aHBI, IPEK/IC BCETO C YKJIOHEHHEM OT KOHKYPEHTHBIX 3aKy-
IIOK, pa3/IeJICHUEM 3aKyIIOK Ha MEJIKKE JIOThI 111 HEIPOBEACHUS
OTKPBITBIX TOPrOB, 3AKJIIOYCHHEM JOr0BOpa C ONPEIeTICHHBIM
MMOCTaBILIMKOM.

Ilpu pedopmupoBanun mHyOIMUHBIX 3aKylmoK B cdepe
3IpaBOOXpaHEHUSI B YKpauHe HEOOXOAMMO MPUHATH OIl-
Tl/IMaJ'l]:Hy}O MOZCJ/Ib HX IIPaBOBOTIO perymdeBaHm{ HyTeM
INPpUBEACHUS 3aKOHOAATECIbCTBA pral/IHbl B COOTBETCTBUEC C
ocHoBHBIMU JJokyMeHTamu EC. IIpu aTom Taxske ciexyer 06-
paTUTh BHUMAaHUE HA MOJOXHUTEIbHBIH onbIT rocynapcts EC
II0 OCYLIECTBJICHUIO KaK I[EHTPAJU30BAaHHBIX, TaK U JCICH-
TpaJIu30BaHHbIX 3aKYIIOK W BO3MOXXHOCTbH €I0 BHECAPCHHS B
VYkpaune. Ha ocHOBaHMM ITPOBEIEHHOTO UCCIIEI0OBaHUS yCTa-
HOBJICHO, YTO 3HauMTeIbHAs yacTh rocynapcts EC nposogsT
LICHTPAJN30BaHHbIEC 3aKYINKH, a HEKOTOPbIE — C MCIOJIb30Ba-
HHEM 3aKyNOYHbIX TPYII WK KOHCOpLyMoB (Benukobpura-
Hus, Opannus, ['epmanus, Uranus).

C yuerom conepkanusi Jupexrus EC, a taxxe omnbita nes-
tenbHOCcTH L1[30 B ABcrpum, benbrum, Wcnanuu, Benrpuwu,
[Mopryranuu 1 MeXaHn3Ma OCYILIECTBIICHUS! ACLCHTPAIM30BaH-
HBIX 3aKkynok B llIBerun npeayiokeHsl CIeayronre 0CHOBHbIC
HarpaBJICHUsS COBEPLICHCTBOBAHWA ITPABOBOI'O perﬂI/lpOBaHI/lﬂ
NyOJIMYHBIX 3aKyOK B cdepe 3ApaBOOXpaHeHUs] B YKpanHe:
BHECEHHE N3MEHEHHI B 3aKOHO/IATENILCTBO O CHCTEMe (prHAHCO-
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BOTO KOHTPOJISI B 9TOU cepe, MperxK/ie BCEro CBI3aHHBIX C pac-
HIMPEHUEM IOJIHOMOYUil opraHoB l'ocynapcTBeHHON aynuTop-
CKO#t City>kObI Yikpautbl 1 CUCTHOM MasaThl; ICTATH3AINS HOPM
3akoHa YkpaumHbl «O IyOIMYHBIX 3aKyNKax», KacarolmuXcs
IIPOBEJCHUS [IPOBEPKHU MIPEAIOKEHUH YYaCTHUKOB Ha COOTBET-
CTBHE TEXHUYECKUM TPEOOBAHMSIM K ONPEICICHHIO TOOCANTES
TI0 pe3yibTaTaM ayKIHOHA, a TAK)Ke UCUEPIIBIBAIOIIETO NepeyHs
HELICHOBBIX KPUTEPUEB OLICHKU IPEUIOKEHUH.
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SUMMARY

MECHANISM OF PUBLIC PROCUREMENTS IN THE
HEALTHCARE SPHERE IN THE EUROPEAN UNION
AND UKRAINE: FINANCIAL AND LEGAL ASPECT

"Dmytrenko E., Kharchenko V., 2Shcherbakovskyi M.,
30zersKkyi L., “Popovich E.

!Kyiv National Economic University named after Vadym Het-
man, *Kharkiv National University of Internal Affairs; 3Petro
Mohyla Black Sea National University; *Hon. Prof. M.S. Bo-
karius Kharkiv Research Institute of Forensic Examinations,
Ukraine

The objective of the article is a comparative and legal study
of the models for the organization of public procurements in the
healthcare field in the EU and Ukraine.

Theoretical and empirical methods of cognition were used to
achieve this goal, namely, methods of analysis, synthesis, gener-
alization, as well as comparative and legal method in analyzing
the experience of the EU countries in organizing public procure-
ments.

The conducted study suggests that the public procurement
mechanism in the healthcare sector exists in most states. How-
ever, the legal regulation in this area differs significantly in dif-
ferent states. It has been established that a significant part of
the states use centralized procurements. The shortcomings of the
legal regulation of public procurements in Ukraine have been
revealed and the ways to solve them have been offered.

The authors have indicated the necessity of using international
experience in organizing public procurements in the healthcare
sector, in particular, with respect to: centralized procurements
with the introduction of procurement groups or consortia (Great
Britain, France, Germany, Italy); activities of specially cre-
ated centralized organizations (Austria, Belgium, Spain, Hun-
gary, Portugal) decentralized procurements (Sweden). In order
to improve the legal regulation of public procurements in the
healthcare field, the authors have proved the necessity of making
amendments to the Law of Ukraine “On Public Procurements”.

Keywords: healthcare, public procurement, centralized pro-
curement organization, centralized procurements, decentralized
procurements, financial control.
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PE3IOME

MEXAHU3M IIYBJIUYHBIX 3AKYIIOK B C®EPE
31PABOOXPAHEHUS B EC U YKPAUHE: ®PUHAHCO-
BO-IIPABOBOM ACIIEKT

UImurpenko J.C., *Xapuenko B.B.,
lepoakosckuii M.I., *O3epckuii U.B., ‘“Ilonouy E.H.

'Kuescrutl nayuonanvhulli sKoHoMudeckuti yHusepcumem um. B.
Temvmana, *XapoKo6cKkuil HAYUOHANLHLIL  YHUGEPCUMEM.  6HY-
mpennux 0ei; SYepHomMopeKuil HAYUOHANLHBITL YHUGEPCUINENT UM.
Iempa Moaunbl; *Xapokosckutl HAYYHO-UCCICO0BAMENCKULL UH-
cmunym cyoeonwix sxcnepmuz um. H.C. Boxkapuyca, Ykpauna

Llens mccnmeqoBaHUs 3aKIIOYACTCS B CPABHUTENHHO-TIPABO-
BOM ONpeJeTIeHIN MOJIeNiel OpraHN3aluy ITyOTNIHBIX 3aKyOK
B cdepe 3apaBooxpaHeHus B rocyaapctBax EC u YkpauHsI.

JIns TOCTMKEHMS TTOCTAaBICHHOH IETH HCHONB30BAHBI TEO-
peTHYecKre 1 SMINPHIECKAE METO/bI TIO3HAHMS, B YACTHOCTH:
METO/IBI aHAITN3a, CHHTE3a, 0000IIEHHS, a TAKKE CPABHUTEIIFHO-
MIPaBOBOI METON IpH aHaM3e onbiTa ctpad EC B opranmsannu
IMyOIUYHBIX 3aKyTIOK.

[IpoBenenHoe wnccnenoBaHWE MO3BONSAET YTBEPXKIATh, UTO
MEXaHHU3M MyOIUYHBIX 3aKYHOK B c(hepe 3ApaBOOXPAHECHUS Cy-
HIecTBYeT B OONBIIMHCTBE rocyaapcTB. OmHAKO MPaBOBOE pe-
TYIHPOBAHHUE B 3TOH cdepe B Pa3NUIHBIX TOCYAAPCTBAX CyIIle-
CTBEHHO OTIMYACTCSA. YCTAHOBIIEHO, YTO 3HAYMTENBbHAS 4acTh
TOCYAapCTB HCIONB3YIOT IEHTPAIM30BaHHBIE 3aKyNKU. BhIsB-
JIeHBl HEJJOCTATKH TIPABOBOTO PETYIMUPOBAHUS MyONMIHBIX 3a-
KyTIOK B YKpaWHe 1 MPEATOKEHBI ITyTH UX PEIICHHS.

VYkazaHa HEOOXOAMMOCTh WCIONB30BaHUSA 3apyOeKHOTO
OTIBITa OpTaHHU3allMK IyONMYHBIX 3aKyMOK B cdepe 3apaBo-
OXpaHEHHS, B YAaCTHOCTH, OTHOCHTENHHO: HEHTPaIN30BaH-
HBIX 33aKyIOK C BBEJCHHEM 3aKyNMOYHBIX TPYHI MIH KOHCOP-
unymoB (BenukxoOpuranus, ®pannus, ['epmanns, Wranus);
JIeSTETbHOCTH CIIEIHANbHO CO3JAHHBIX IIEHTPATM30BaH-
HBIX opraHmsanuil (ABctpus, benbrus, Ucnanus, Benrpus,
Ilopryranus) nenentpann3zoBaHHBIX 3akynok (Leemms). C
[ENBI0  YCOBEPIIEHCTBOBAHHS IIPABOBOTO PETYIHPOBAHUS
myONMMYHBIX 3aKyNOK B cdepe 3apaBOOXpaHEHUs JTOKa3aHa
HE0OXOIMMOCTh BHECCHHS U3MEHEHUH B 3akoH YKpauHbl «O
MyOIMYHBIX 3aKyTIKaX».
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MPOPUITAKTUKA CUHAPOMA SMOIIMOHAJIBHOI'O BBII'OPAHUS
CPEJIY CIEITAAJTMCTOB COIMOHOMUYECKOMN CPEPHI

Konouna JILA., Ilackaas E.B., bornanosa U.M.

Oocnoykpaunckuil nayuonanvuwiil nedazoeudeckuil ynusepcumem um. K. J{. Yuunckozo,
Kagheopa coyuanbHoll nedazo2uxi, ncuxono2uu u nedazozudeckux unnosayull, Odecca, Yxpauna

B Hacrosimee BpeMs CyIEeCTBEHHO PACIIMPUIOCH HE TONBKO
KOJIMYECTBO CHMIITOMOB, HO M YBEIHUMIICS MepedeHb mpodec-
CHIA, PEICTaBUTENH KOTOPHIX CKIOHHBI K TPO(eCCHOHATEHOMY
CHHAPOMY MOLMOHATBHOTO BhITOpaHusa. K HUM, B OCHOBHOM,
OTHOCSITCS CHEIIUATNCTHI CHCTEMBI TPO(ECCHIl «IeIOBEK-YeT0-
BEK», @ UMEHHO: MEIUKH, KOHCYIIBTAHThI, COLIHATbHBIC pAOOTHH-
KM, COIMAbHBIE MEJAaroTH, YINTeNs, IICHXOI0TH, MEHEKEPHI.
B pesymbrare, CHHAPOM 3MOIMOHAIBHOTO BHITOPAHUS MPEBpa-
THIICS B «OONE3HBY COIMANbHBIX 1 KOMMYHUKATHBHBIX Tpodec-
cuit. Crierdrka paboTHI ML JAHHBIX TPO(ECCHI OTINYAETCS
TeM, YTO B HHUX MPHCYTCTBYET OOIBIIOE KOTHMUECTBO CUTYyaluit
C BBICOKOM SMOLIMOHAJILHOW HACBIIIEHHOCTbIO U CIIOKHOCTBIO
MEXIMYHOCTHOTO OOMIECHUS, YTO TpeOyeT OT CIeHaNnucTa 3Ha-
YUTETBHBIX YCHIMH B acCMeKTe YCTAHOBIECHHS IOBEPUTEITBHBIX
OTHOIIECHUH ¥ yMEHUsI YIpPaBISTh SMOIMOHAIBHON HANpPSKEH-
HOCTBIO JISJIOBOTO B3aNMOAEHCTBHS.

JlesITenbHOCTh CIIEIMAINCTOB COIIMOHOMUYECKOH cepbl n3-
3a €€ MepeHachIIEHHOCTH CTPECCOTeHHBIMU (DaKTOpaMH Tpe-
OyeT OT HMX MOIIHBIX PE3EPBOB CAMOYMOPSI0UYEHHS, HIMEHHO
MO3TOMY, KaK CBHAETEIBbCTBYET PsJi HAyYHBIX HCCIECJOBAHUM
[8,13,19,20], ona oTHOCHTCS K HanboIIee HATPSKEHHOMY B OMO-
IIMOHANBFHOM TIIaHE BULY TPY/A.

O06o00mIeHne B3MIAA0B HCCIEAOBATENCH 1Mo mpodiemMe IMo-
IIHOHAILHOTO BBITOPAHUS MPEACTAaBUTENEH COIMOHOMHYECKNX
npodeccnii [1,5,6,8,10,13,18] maer BO3MOKHOCTH ONPENEIUTH
9MOLMOHATBHOE BBITOPaHUE KaK (PEHOMEH, MPEoIararomui
JUYHOCTHYIO Ae(opManuio, OMacHOCTh M KPU30T€HHOCTh KO-
TOPOH AJISI CTIEIMANNCTA 3aKITI0YAETCSl B OMOIMOHATBEHOM HCTO-
MIEHUH, 00€3TNYNBAHIHN, COKPAIICHUH JTMIHBIX JOCTIKEHUH U
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MOTEHILMAIILHO SIBJISIETCS €/1Ba JIM HE HanboJiee ysa3BUMbIM (ak-
TOPOM B IPO(ecCusixX TaHHOTO THUMA.

AHanmm3 TEOPETUYECKOH M AKCIIEPUMEHTAIBHON pa3padOTKH
MpOOIeMbl HPOSIBICHUS CHHPOMa 3MOLMOHAIBHOTO BBHITOpa-
HHS TPEICTABUTENCH pa3IMyHbIX MPO(ECCHOHAIBHBIX TPYIII
B HCCJIEZIOBAHUSX OTYECTBEHHBIX HMcciemoBarenei [4,17,19,20]
yOeIUTENBHO TOKa3bIBAIOT €€ CIeNU(pUIHOCTh U MOTEHIHANb-
HYI0 a)eKTOTEHHOCTb M BBIJCISIOT CIEAYIOLINE €€ aCHEKTHI:
HCCIeJ0BaHUE U 000CHOBAHUE CYLIHOCTH U CTPYKTYPBI 9MO-
IHOHAJIBHOTO BhITopaHus [8,18]; aHanu3 neTepMUHAHT pas-
BHUTHS YMOLMOHAILHOTO BhITopanus [3,13,18]; nccnenoBanus
KOJIJIEKTUBHOTO MpodeccHoHaIbHOro BeIropanus [8]; paspa-
00TKa TCHXOAMAarHOCTHYECKOro HHCcTpyMeHTapus [1,5,15].
OnHaKo HE3HAYUTENBHOE YHCIO0 pPadoT, MOCBANICHHBIX W3-
YYCHHIO JAaHHOTO (peHOMEeHa B MpOo(deCcCHOHATBHON JesTelNb-
HOCTH CIICIIHAIUCTOB COLMOHOMHYECKOH cepbl, 0COOCHHO B
KOHTEKCTE ero JUHAMHKH, CBUAETEILCTBYET O HEIOCTATOY-
HOM BHHMAaHMH, YZEJISEMOM HMCCIIEOBAaTEIsIMU pa3paboTKe
JAaHHOM MPOOIEeMBI.

[Ipu sTOM 3apyOexHBIMU HcchenoBarensiMu [25] oTmedaer-
Csl, 4TO HMOLMOHAJIBHOE BBITOPAHUE MPHBOAUT K TaKHUM Hera-
THBHBIM TIOCJIEJICTBHSAM, KaK YXy/AIICHHE IICHXUYECKOro U (u-
3MYECKOTO 3710POBbS, HAPYIICHHE CHCTEMbl MEXKINYHOCTHBIX
OTHOUICHUH, CHIKEeHHE 3()(EKTHBHOCTH TpodeccHoHaTbHON
JIeATEILHOCTH, Pa3BUTHE HEraTHBHBIX YCTAHOBOK IO OTHOIIIE-
HHIO K KOJUIETaM M Y4CHUKAM.

Crietyet OTMETHTb, YTO TaKOH 3HAYMMBIH aCHEKT MPOOIEMBI,
KaK MepexnBaHue CyObEeKTOM COCTOSHHS SMOIIMOHAIBHOTO BbI-
TOpaHMs, SBJISAETCS MPAKTHYECKH HE M3YYCHHBIM, YTO JTUKTYET
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HEO0O0XOIMMOCTh Pa3pabOTKU METOIUYECKOr0 MHCTPYyMEHTapHs
JUTA I/ISy‘leHl/Ifl (beHOMeHOHOFI/II/I JAHHOI'O SIBJICHUS.

Llenbio HCcieJOBaHUS SIBUJIOCH TEOPETHUECKOE 000CHOBAHUE
U anpoOaiyst SKCIepPUMEHTAIBHOM porpaMMbl IPOGUIAKTHKH
poheCCHOHATIBHOTO CHHPOMa YMOLMOHAIBHOTO BBITOPAHHS Y
CHELHATNCTOB COLIMOHOMUYECKOH Chepsl.

Hcxons W3 yka3zaHHOM LM BBIJICJICHBI 3aJa4u: MPOBECTU
aHaIN3 HAy4yHOW IMTEpaTyphl 1O MHpoOieMe HCCIIeOBaHus,
OIpeaACInuTh U yTO‘lHI/ITb Cyl_LlHOCTb HOHﬂTI/Iﬁﬁ «BBII'OPAHUECY,
«9MOLIMOHAJIBHOE BBITOPAHHE», «IPO(EeCCHOHATBHOE BbITO-
paHue», «CTpeccy», «CHHIPOM SMOLMOHAIBHOTO BBIFOPAHUSY,
«CUHIPOM BBITOPAHUS CIEIUATMCTOB COLMOHOMHYECKOH ce-
PbI»; BBIABUTH ypOBeHb OMOIMOHAJIBHOI'O BBII'OpaHus CIrie-
[UAJIMCTOB COIMOHOMHYECKOW Cdepsl; pa3paboTarth W ampo-
OMpoBaTh IKCHEPUMEHTAIBHYIO MHpOrpaMMy HPOQHUIAKTHKH
CUHApPOMA SMOIMOHAJIBHOI'O BbII'OPAaHUs CHIEAATIMCTOB COLIMOHO-
MHYECKOU Cephl.

Marepuan u MeToabl. B uccieoBanny UCHOJIB30BaHbI Me-
TOJbI TECOPETHUYECKOIO YPOBHS: U3yUCHHE U aHAJIN3 HAy4YHOH JIH-
TEpaTyphl C LEJbI0 OIPE/IENICHUS] COCTOSIHUSL U TEOPETHUECKOTO
000CHOBaHUS MPOOIEMbI MPOPIIAKTUKHE MTPO(HECCHOHATBHO-
ro cuHapoMa OSMOLMOHAJIBHOI'O BbIIOpaHHsd CHCHHUAJIHNCTOB
COLIMOHOMHMYECKOH cdepbl; IMIUPHUUYESCKOTO YPOBHS: IICH-
XOIMArHOCTHYECKHE (aHKETUPOBAaHUE, HHTEPBBIO, Oecena,
TeCTHpOBaHI/Ie) C LCJIbKO OUArHOCTHUKH BBbISIBICHUS ypOBHS{
OMOIIMOHAJIBHOI'O BbIMOpaHUsA CIHEUUAIMCTOB COLNMOHOMHU-
4eCcKO# CcQepsl; COLHAIbHO-TIEJarorHueCKuii IKCHEPUMEHT
U CIelHaJbHO OPraHW30BAHHOE IICHXOJIOTHYECKOE BO3JCii-
CTBUE (TPEHUHT) C 1IEJIbIO Pa3padOTKU ¥ BHEAPCHHUS dKCIIEPH-
MEHTaJILHOM MPOrpaMMBbl MPOGUIAKTUKU MPO(ECCHOHATBHO-
ro cuHApoMa 5MOILIMOHAJIBHOI'O BbII'OpaHUus y CIIeIMaJIuCTOB
counoHomuyeckoit cepsl. Ha srame dopmupyromero skc-
NEpUMEHTA TEMAaTUKa U COACPIKAHNUE TPECHUHIOBBIX 3aHﬂTHﬁ
noAOUPaIHCh C YYETOM TEOPETHUYECKOro aHann3a peHOMeHa
BBITOPAHUSI U PE3yJbTAaTOB IMHIOTAXHOTo nccienoBanus. C
LEeJIbI0 aHAJIM3a U ONMCAHUS PE3yJIbTaTOB YKCIEPUMEHTAIb-
HOHM pabOoThl UCIIOJIH30BAIMCh METO/IbI MATEMATHUYECKOM cTa-
THCTHUKH. OHHCaTeHbeIﬁ 141 CpaBHHTeHbeIﬁ AHAJIN3bI.

Ha coBpeMeHHOM 3Tare pa3BUTHsI OOLIECTBA JEATEIbHOCTD
CIICIIMANIMCTOB COLIMOHOMHUYECKOM Chephl ABIETCS 0COOCHHO
CTPECCOBOM, a ClIe/0BaTEIbHO, OJIArONPUATHOW MJisi BO3HHK-
HOBEHUSI U Pa3BUTHS MPOPECCHOHAIBHOTO CHHIPOMA IMOLHO-
HaJIbHOTO BhIropanusi. CrieruaiucTbl COMOHOMHUYECKOi cepbl
B CBOel paboTe OYeHb YACTO HCIIBITHIBAIOT BHICOKUI YPOBEHB
OTBETCTBEHHOCTHU, KOTOPYHO OHHU HECYT 3a CBOM INOCTYIIKH U PE-
IICHNUS; X JIeITEIbHOCTh TPEOyeT COCPEAOTOUCHHOCTH, TepIie-
HUsI, TIOHUMaHHUsI, OOJIBIION SMOIMOHAIBHON OTAa4H, CII0CO0-
HOCTHU IIPOSABJIATH 3Ml'laTPIl>’IHOCTb U OJHOBPEMEHHO OKa3bIBaThb
nomouib. Bce 310 Tpedyer oT crenuanucra 3HAYUTEIbHBIX
IICUXOOMOLIMOHAJIBHBIX yCI/IHI/Iﬁ " 3aCTaBJISIET HAXOAUTLCS B CO-
CTOAHWU CHUJIBHOTO SMOLMOHAJIBHOI'O HAIIPAXKCHUA. B cjiyvae,
KOIZla 4YeJOBEK HE CIOCOOCH BOCCTAHOBHUTH CBOU JKU3HECHHBIC
pecypchbl, TOraa BO3HUKAET TAKOE SIBJICHUE, KaK «IMOLHOHAIb-
HOE BBITOPAHUE.

Cpenu BHEIIHKX (PAKTOPOB PHCKA IMOLMOHATIBHOTO UCTOLIIE-
HHUS U CHWDKCHHUsI MPOQeCcCHOHAIBHON aKTHMBHOCTH Hambosee
3Ha4uMbIMH S. Adam cuuran [21] «IICHXOIOTHUSCKH TSDKEIbIH
KOHTHHIEHT, C KOTOPBIM pa0OTalOT MPEACTaBUTENIN [TOMOralo-
X npodeccuiiy .

B paboTtax aMepuKaHCKHX HUCCIIeI0BaTeNICi OBBIICICHBI YacT-
HBbIC cny'-lan IICUXUYCCKHUX COCTOﬂHHP’I C CPIMl'lTOMaTPIKOﬁ BBITO-
paHus, U HECMOTPs Ha TO, YTO TEPMUH «BBII'OPAHUEY HE UCITO0JIb-
30BaJICsl, €TO CYIIHOCTh IPEJICTaBlIeHa OTUYeTINBO. Tak omucan
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I'. Bpamu [12] pa3HOBUAHOCTB CTpecca, KOTOPBIA 3aBHUCUT OT
pabotsl (work-related stress) .

ITo ompenenennio BecemupHo# opranu3anuu 31paBoOXpaHe-
Hust (2001), cMHIPOM 3MOLMOHANBEHOIO Bhiropanust (burnout
syndrome) — 9T0 cocTosiHHE (U3MYECKOTO, IMOLHOHAIBLHOTO
UM MOTHMBALIMOHHOIO HCTOLIEHUsI, XapaKTepU3ylolleecs Ha-
pyl_l_leHI/leM IPOU3BOAUTEIIBHOCTHU pa6OTbI nu yCTaHOCTb}O, ITOBBI-
IIEHUEM CKJIOHHOCTH K COMaTHYECKUM 3a00JICBaHHSM, a TAKXKEe
yHOTpe6HeHl/leM AJIKOT'OJIA HJIH }IpyFI/IX IICUXOAKTUBHBIX BE-
IIECTB C LEJIBIO MOTyYSHHUs] BPDEMEHHOTO 00JIerYeHUs], 4TO HMe-
eT TCH/CHIIMIO K Pa3BUTHIO (DU3MOTIOTUYCCKON 3aBHCUMOCTH U
(BO MHOTHX Clly4asix) CyMLIMJaIbHOro noseneHus [11].

AHaJ'lH3 Hay‘[Hle HCCHCHOB&H”ﬁ H prleB OTCYCCTBCHHBIX
¥ 3apyOCIKHBIX TICHXOJIOTOB MTO3BOJISIET ONPENEIUTh IPodeccH-
OHAJIbHBIH CHUHJPOM 3MOLIMOHAIBHOIO BBIFOPaHMs Kak 0coboe
COCTOSIHHE YeJIOBEKa, KOTOPOe BO3HHMKACT KaK OTBETHAs peak-
s Ha JICHCTBUE XPOHUYECKHUX CTPECCOPOB, CBSI3AHHBIX C MPO-
(eccnoHaIbHON AeATeNbHOCTBI0. OHAKO HPOSIBICHHS STOTO
COCTOSIHHSI HE OIPaHUYHMBAIOTCS TOJIBKO MPOQECcCHOHANBHOM
chepoii, a MPOSBIAIOTCS B PA3IHUHBIX chepax ObITHS YeIOBEKa,
KaK 0OJIe3HEHHOE pa3ovyapoBaHue B paboTe, CII0CO0 MOIydeHHs
CMbIC/Ia, KOTOPBI OKpAIIMBACT BCIO JXKM3HEHHYIO CUTYaIHIO
[11]. Ilo pe3ynbTatamM MCCIIECIOBAHUM HEKOTOPBIX YYEHBIX, OC-
HOBHOM NMPUYNHOM, KOTOpast CI0COOCTBYET POCTY 3a00JIeBaeMO-
CTH U JaXX€ CMEPTHOCTH HACCICHUSA I/IH}lyCTpl/IaHbHO PasBUTHIX
CTpaH, SIBIISICTCSI COCTOSIHHE XPOHHYECKOTO SMOLMOHAIBLHOTO
crpecca [7].

Tele/IH «OMOLIMOHAJIBHOC BBII'OPAHUE) MMOABUJICA B IICUXO0JIO-
TMYECKOW JINTepaType CpaBHUTENbHO HexaBHo. Ero BBen ame-
puxanckuit ncuxuarp H.J. Freundenberger B 1974 rony kax de-
HOMEH y pabOTHUKOB IICHXHUATPUIECKON Chepbl U UCIIOIB30BaIl
€ro U1 XapakKTCPUCTUKU TICUXUYECKOI'0 COCTOAHHSA 300POBBIX
JIFONICH, KOTOPBIC MHTEHCHBHO OOINAIOTCS C KIMCHTaMH, Mallu-
CHTaMH W IOCTOSAHHO HaXOIATCA B SMOLMOHAJIbHO 3arpy>KCH-
HON armocepe MpH OKazaHHK MPOPECCHOHATBLHOW MOMOIIN |
OIHCAIT eT0 KaK «IIOPaKeHHE, UCTOIICHHUE MM W3HOC, YTO MPOHC-
XOIIUT C YEJIOBEKOM BCJIC/ICTBUE PE3KO 3aBBILICHHBIX TPEOOBAHMI
K coOcTBeHHBIM pecypcam u cuiiam» [21]. Jerrald S. Greenberg
[23] ompenenser cHHIPOM IMOLIMOHAIILHOTO BBITOPAHUSI KaK «HE-
TaTHBHYIO pab0vyI0 CTPECCOBYIO PEAKIMIO C TICHXOIOTHYSCKUMH,
HCI/IXO(I)I/BI/IOHOFI/I‘IGCKI/IMH " IOBCACHYCCKUMH KOMIIOHCHTaMID).

B pamkax KJIMHHYECKOro MOAX0/a, TPoheCcCHOHATBHBIA CHH-
JIPOM 3MOLMOHAJILHOTO BBITOPAHMsI OTHOCUTCS K Kiaccy «Dak-
TOPBI, BIHSIOIINE Ha COCTOSHHE 3/I0pPOBbsI HACEICHUs U 00pa-
IIEHUS B YUPEKACHUS 3APaBOOXPAHEHUS», KOTOPBIA BKJIIOYAET
B ccOsl MPHYMHBI OOPAIICHHS HACEIICHHSI B YUPEIKACHHS 31PaBO-
OXpaHEHHs, a He KiIacCU(UIIMPOBAHHBIC KaK 3a00JICBaHHS HITH
MequUUHCKHE cocTosHUA. 1o cel e ucnonb3yroTes pa3iand-
HbIC MOJXO/ABI K PELICHHIO 0003HAYEHHBIX BBIIIE NPOOIeM. JTH
moaxXoabl MOFyT 6bIT]> HCII0JIb30BAHbI TAKXXE B COLIMAJIBHO-TIC 1A~
TOTHYECKOU JIEITEIbHOCTH.

Pesynomamol meopemuyeckozo ucciedosanusi. B ncenenoa-
HHU BBIZBUHYTO IPE/NOJIOKEHHE, YTO MPOQUIAKTHKA CHHIPO-
Ma S5MOLHOHAJIbHOI'O BBIrOpaHus CHEHHUAJIMCTOB COLHMOHOMU-
geckoil cepsl Oyner Oosnee d3(PEKTHBHOM, €ClIU peaan30BaTh
JKCIIEPUMEHTAIBHYIO TPOrpaMMy, pa3paboTaHHYIO Ha OCHOBE
AKMEOJIOTHUYECKOTO I0/IX0/Ia, OPUSHTHPOBAHHOIO HAa camopea-
JHM3aLMI0 JTMYHOCTH TPOo(ecCHoHaNa U MpeyCMaTpHUBAOLILyIO
BBCJICHUC CIICHUAJIBHBIX MEpP, HAIlPpaBJICHHBIX Ha (bOpMVIpOBa—
HHUEC GHHFOHpI/IﬂTHOFO TMCUXOJIOTUYECKOTI0 KiIMMara, 10BEPUTEIIb-
HBIX OTHOLI.IeHHfI; pa3sBUTUEC yMeHl/lﬂ 0CO3HaBaTb CBOU '-lyBCTBa,
03BY4YMBaTh U aHAJIM3UPOBATH HX. HaHHaﬂ IporpaMmma HaripaB-
JIeHa TaKKe Ha 00ydeHHe crnocobam 60pbObI CO CTPECCOM, CHSI-
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THSI SMOLMOHAJIBHOTO HANPSDKEHUsI, (POPMHUPOBAHUS HABBIKOB
IICHXOTUTUEHBI HEOIArONPUATHBIX SMOIIMOHAIBHBIX COCTOSIHUIA,
HOBBILIICHHE CAMOOLIEHKH CIELHAIUCTOB COLMOHOMHYECKOH
cteprl. B mporecce 3aHsITHIT aHATH3UPOBATHCH KOH(DIUKTHBIC
CHUTYalllH, MOJCIUPOBAINCH KOHCTPYKTHBHBIE (OPMBI II0-
BeICHHUS B KOHQIIUKTE, YTO B JAJLHCHIIIEM CIIOCOOCTBOBAIIO
HPEIYIPEIKICHUIO ISHCTBUI HEKOHCTPYKTHBHBIX MEXaHH3MOB
B pEaJIbHOM JICJIOBOM B3aMMOJCHCTBUH. DPPEKTUBHOCTD Hpe-
OJIOJIEHUS «3MOLIMOHAJIBHOTO BBITOPAHUS» CIELMAIUCTOB IIO-
Moraronmx» npodeccuii 0OcHOBaHa Ha MCIHOJIb30BAaHUH 3HAHUM
0 CYILIHOCTH M MEXaHH3MaX €ro BO3HHKHOBEHUSI 1 aKTUBHOCTH
CaMoro cyObeKTa AesTeIbHOCTH.

Ha »srame numarHocTH4ecKoro HCCIEIOBAaHUS HCIIOJIbB30-
BaHbl TecThl: B. bBoliko «JlnarHocTuka 3MOIMOHAIIBHOTO
BeIropanus» [1]; meromuka «OrmnpeneineHue MCUXUYECKOTO
Bolropanus» A. PykaBumnukoBa [16]; «OnpocHUK Ha «BbI-
ropanne» MBI C. Maslach & S. Jackson» [24] B npodeccusix
CHUCTEMBI «YEJIOBEK — YeJIOBEK». BBIIeNIeHbl TaKXKe CIeayIo-
mre (HaKTOpbl BIUSHUS: MOJ, BO3PACT, CTaX, GU3UUCCKUN U
HCUXUYECKUH KOMITOHEHTHI 3[0POBbS.

Jliis olleHKU pe3yJbTaToB HMCCIENOBAHUS SKCIIEPUMEHTAb-
HyI0 BBIOOPKY cocTtaBuiu 91 yuurenb, | conmanbHbINA NEaror,
2 NpakTHYECKUX NcUXosora u 6 Bocnurarenei Pa3nenbHsIHCKOM
COII Ne 2 u Ne 4 I-1IT ctynenn Omecckoii obnactu, U3 Hux 50
CIEI[HANCTOB COLMOHOMHYECKON C(epbl BOLUIO B JKCIEPH-
MEHTaJIbHYIO U 50 CIIenHaTiCTOB B KOHTPOJIBHYIO TPYIIIIBL.

Ha navyanpHOM 5Tane npuMeHeHa MeTonuKa «J{MarHocTuku
YPOBHSI 3MOLIMOHAJIBHOIO BhIropanusi» B. boiiko, kotopas sB-
JseTcs Haubosiee KOMIUIEKCHOM M 1aeT BO3MOXKHOCTh CHCTEM-
HO U JETalbHO NPOAHAIU3UPOBATh CTENEHb BBIPAKEHHOCTH
JIBEHA/IIATH CHMIITOMOB CHHAPOMA «BBITOPAHMS», YUUTHIBAsI
KOMIIOHEHTBI, K KOTOPBIM OHM OTHOCSTCS. B "yacTHOCTH, Takue
KOMITOHEHTBI U CHMIITOMBI, KaK HalPSDKCHUE, PE3UCTECHIIMS, HC-
TOLLCHUE.

Pezynomamer  npaxmuueckozo uccneooganus. Pe3ynprars
JIMArHOCTUYECKOr0 MCClea0Banus 1Mo meroauke B. Boiiko mo-
Ka3aju, 4YTO C(HOPMHUPOBAHHBIA CHHAPOM AMOLMOHAIBEHOIO
BBITOPAHHS XapakTepeH B OOJBIICH CTENeHU CleNUaliCcTaM B
Bo3pacte oT 18 1o 35 ner (oxosno 60%) BCeX ONMPOIICHHBIX KaK
9KCIIEPUMEHTAIBHON TaK U KOHTPOJBHOM IPYII, SMOLUOHANb-
HOE BbIrOpaHue oTcyTcTByeT y 30% pecroHIEeHTOB BO3PACTHOM
rpymis oT 36 10 55 net. DToT pakT MOXKHO OOBSICHUTB TEM, YTO
y CIHELHAINCTa B 3pEJIOM BO3pacTe yxKe HpoiiieH dtar npodec-
CHOHAJILHOTO CTAHOBJICHHMS U aJIaliTAlluK K IPOGeCcCuH, orpeie-
JICHBl KOHKpETHbIE NMpodeccroHabHbIE eI, ChOpMUPOBAHEI
npoeCCHOHATIbHBIE HHTEPECH!, BBIPAOOTaHbl MEXaHU3MBI I1PO-
(eccHOHANBHOIO caMoCoXpaHeHusl. TakuM 00pa3oM, MOXKHO
cenaTh BBIBOJ, YTO y IEJAroroB - MOJIOABIX CICLHAINCTOB
OONBIIMH PUCK BO3HMKHOBEHUs CHHIPOMAa SMOLIMOHAIBEHOIO
BBITOPAHMSI.

B rpynmy pecnoHIeHTOB ¢ OTCYTCTBHEM 3MOLIMOHAJIBHOIO
BBITOPAHHs BOLUTM TaKHWe HPEICTABUTEIM COLIMOHOMUYECKOM

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

cdepbl, Kak yuUTells, COLUAIbHBIN Mearor, IPakTHIeCKUE IICH-
XOJIOTH, BOCIIMTATENN TPYIIIbI IPOJJICHHOTO JHS JABYX LIKOJ
ropozna Paznenbnas Ne2 u Ne4, koTopble JOBOJIBHBI yCIOBUS-
mu Tpyna (40%) oT obiiero koau4ecTBa pEeClOHACHTOB, a B
IPyNIy ¢ BBICOKHUM I10Ka3aTeJIeM 3MOLMOHAIBHOTO BhIrOpa-
HUS T€, KTO HEJOBOJIEH yciaoBusAMH Tpyaa (25%). Ha ocHose
9TOr0 MOXKHO CJIeJIaTh BBIBOJ O TOM, HEOJIAaromojy4Hble yc-
JIOBHSI TPYyZAa IMOBBIMAIOT PUCK Pa3BUTHUS BBITOpaHUs, a Oia-
TOTIPUSITHBIC SBISIOTCA (AKTOPOM, OCIIAOJSIONIUM BIIHSHHUE
npodecCHOHaNBHBIX CTPECCOPOB.

BoJIbIIMHCTBO MEIaroroB, KOTOPBIE JOBOJBHBI BO3MOXKHO-
CTBIO MOBBIILCHUS KBAJIU(UKALMH, COCTAaBHINM IPYIITY CIELH-
QJIIUCTOB C OTCYTCTBHEM CHHAPOMA 3MOLIMOHAJIBHOTO BBIFOpa-
Hus (50%), 4TO OOBSCHSACTCSI KOMIIETEHTHOCTBIO CIICLMAIIUCTA,
yMeHHEeM OBICTPO M IPOPECCHOHANBHO peliaTh NPoOJIeMbl KIH-
eHra - haxrop npodeccruonanbHoro camocoxpanenus. [Toaromy
BQKHO IMOBBIIIATh MACTEPCTBO M KBATM(UKALIMIO IyTEM CaMo-
00pa30BaHus U B XO/I€ MPAKTUUECKON e TeIbHOCTH, 3aUMCTBO-
BaHUsI OMBITA y KOJUIET, pa3IMYHBIMI (OPMaMH KPaTKOCPOUHOTO
00y4eHUsl - KypChl, TPEHUHTH, KoHpepeHuun. Hrak, BbicOKas
BO3MO)KHOCTB TTOBBIIICHHS KBAJTHM(UKALMK CHIDKAET PUCK pa3-
BUTHSI YMOLIMOHATIBHOTO BBITOPAHHSI.

Ocoboe mMecTo B paboyeil cUTyaluu 3aHUMAIOT KOHTAKThI C
KOJUIEraMy ¥ pyKoBoACTBOM. [10CKoJIBKY B OCHOBE mpodeccHo-
HAJILHOTO BBITOPAHUSI JICKHUT MpobiieMa OOIICHHUS, B3aUMOICH-
CTBHUE C KOJIJIGTAMH MOYKET CTaTh JIOMOJHUTEIILHBIM HCTOUHUKOM
SMOLMOHAJIBHOTO CTPEecca, a 3HAYUT U HUCTOYHUKOM 3MOLHO-
HaJIbHOTO BBITOPAHHUSI.

3HaYMMBIM (AaKTOPOM Pa3BUTHS IMOLMOHAIEHOTO BBITOPAHHS
SIBJISIIOTCS] OTHOLLGHHS C HEITOCPEACTBEHHBIM pyKoBoaUTENEM. B
IpyHIe CIELUAIUCTOB ¢ OTCYTCTBUEM CHHAPOMA 3MOLIMOHAIIb-
HOTO BBITOpaHusi 26% JOBOJIHBIX OTHOIIGHUSIMU C PYKOBOAU-
TesieM. B rpynme crienuanicToB co CI0KUBIINMCS CHMIITOMOM
HET TOJIHOCTBIO JIOBOJIbHBIX OTHOLICHUSMH C PYyKOBOAUTEIIEM.
OTHOLICHUSAMH € PYKOBOZUTEIEM HENOBOJIbHBI 40% HCIBITY-
eMbIX. /13 BBIIICH3I0)KEHHOTO MOXKHO CJ/IeJIaTh BBIBOJ, YTO Ha-
NPSDKCHHBIE OTHOLICHHS C PYKOBOAMTENEM MOBBILIAIOT PHCK
Pa3BUTHSI SMOLIMOHAILHOTO BBITOPAHUSL.

PabOTHHKH, y KOTOPBIX HE BBISBICHO 3MOLMOHAIBHOTO BbI-
ropanus B 16% cityuaeB y10BJIETBOPEHbI OTHOLICHUSAMH B KOJI-
JexkTuBe u B 27% - ckopee NOBOJbHBEL. B rpymnme nenaroros c
BBICOKMM YPOBHEM 3MOLMOHAJILHOIO BBITOpaHust 26% He ya0B-
JIETBOPEHbI OTHOIICHUSIMU B KoyutekTuBe. [Ipu sTom HeOnmaro-
HOJIyYHbIC OTHOLICHHS B KOJUICKTHBE SIBISIOTCS (DAKTOPOM
Pa3BUTHSI TAKUX CHMIITOMOB BBITOPaHHsS, KaK 3MOLMOHAIBHOEC
UCTOLLECHUE U IeTIePCOHATU3ALIUS.

C [OMOILIBIO BBILICYTTOMSIHYTOI METOJJMKH BBISIBIICHBI YPOBHH
1o TpeM (azaM 3MOLMOHAIBHOTO BBITOPAHUSL.

AHanmu3upys pesyabTaThl 3MIMPHYECKOTO HCCIICIOBAHUS
YPOBHSI SMOLIMOHAJIBHOTO BBIFOPAHUS Y CIIELHAIMCTOB COLMO-
HOMHUYECKOH cepbl 0OHAPYIKEHO, YTO HU3KHUI ypOBEHb chop-
MHPOBAHHOCTH TI€PBOH (ha3bl IMOLIMOHAILHOTO BHITOPAHMST «Ha-

Ta6auya 1. Pesynomamol cghopmuposanocmu CumMnmomos IMOYUOHATIbHO2O bl2OPAHUSI Ne0d20206
no memoouxe B. boiiko (6 % coomnowenuu)

®da3pl ypoBHei
CreneHb BbIPa:KEHHOCTH 3MOIMOHAJIBHOTO
Hanpsxenune Pesucrennus Hcromenune
BBITOPAHUS

ar KI' ar KI' ar KI'
HechopmMoBaHHBI cHUMIITOM 8% 6% 10% 8% 6% 8%
CumntoM B dasze popMHUpOBaAHHS 68% 66% 70% 74% 76% 76%
CcdhopMoBaHHBII CHMITOM 24% 28% 20% 18% 18% 16%
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Tabnuya 2. Pe3ynomamoi onpedenenus nCuxuiecko2o gvieopanust no memoouxe O. Pykasuwinuxogoil (6 % coomnouienuu)

3HaueHUs ypOBHeil
I kanst Kpaiine Huskue Huskue Cpennue Bbicokue Kpaiine Bbicokne
3HAYeHHsl 3HAYEHHS 3HAYEHHS] 3HAYEHUS 3HAYeHUs

or KI ar KI ar KI ar KI' ar KI'
[IcuxosmonmoHanbHOE 4 5 10 12 60 53 2% 23 0 0
UCTOIICHUE
JlmaHOoCTHOE OTHATICHNE 0 4 8 10 64 58 28 26
[IpodeccnonanbHas MOTHBAIUS 0 0 28 26 46 52 22 20
MEACKC HCHXIECKOr0 0 0 18 | 18 | 46 | 44 | 22 24 14 14
BI:IFOpaHI/ISI

npsbkeHne» umeroT 8% pecnoraenToB DI n 6% OnpoIIeHHBIX
KT, y 68% OI BbIsBIEH cpeqHHil ypoBeHb W Ha 2% MEHBIIE
obHapyxeH y pecnonaentoB KI' cpemnero yposusa. 24% wc-
cremyeMbIx OI' UMEIOT BBICOKHH ypoBeHb, 28% HCCIeIyeMbIX
9TOTO K€ YPOBHsS OOHapyxeHbl y pecrnonnentoB KI. Huskue
MOKa3aTeH Mo cpOPMUPOBAHHOCTH BTOPOH (ha3bl IMOIIMOHAIb-
HOTO BBITOPAHUS «pe3ucTeHnus» uMeroT 10% pecrnoHaeHTOB
OI' u 8% cnenuanucroB connoHomuueckoi cheprr KI, 70%
HMEIOT CPEIHUH YPOBEHb C(HOPMUPOBAHHOCTH CHMITOMOB 9MO-
LHOHAIBHOTO BBITOpaHus cpenu pecronaentoB O u 74% - KI.
Cpenu crienuannucToB connoHoMuuecKkon cdepsr 20% nccuemy-
embIX DI IMEIOT CIIOKUBILYIOCS BTOpYIO (asy, cpeau KI' obHa-
PY’KEHO TaKHX HCIBITyEeMbIX Ha JiBa MPOLEHTA MEHbIIIE, T.€. 18%
pecnionnenTos. Ilo chopmMupoBaHHOCTH TpeThel (a3bl IMOIH-
OHAJIBHOTO BBITOPAHHS «HUCTOILICHHE)» HU3KHE TOKA3aTeNn HMe-
et 6% nenaroroB DI u 8% - KI, 76% HaxomsaTcsi Ha CTaauu
(hOpMHUPOBAHHS CHHAPOMA IKCIIEPHMEHTATBLHON U KOHTPOIBHON
rpymm. 18% uccnenyemsix crnenuanuctos DI umeror chopmu-
POBaHHBIM CHHAPOM SMOIMOHAIBHOTO BBITOPAHUS, KOHTPOIb-
HOM HEMHOTO MeHbIIE - 16% OMpOIICHHBIX.

Takum oOpa3om, yem OOJbIIe CHENUATUCT JOBOJICH OTHOIIIE-
HUSIMH B KOJIJIGKTHBE, TEM MEHBIIIE Y HETO PUCK BO3HUKHOBEHHS
9MOLMOHATBHOTO BBITOpaHHA. UTO KacaeTcs >MOIMOHANBHO-
TO BBITOPAHUS C yYETOM CTaXa, BO3PACTA, MOJA, TO MOTYyUCHBI
CIIeyIOINe Pe3yIbTaThl: KEHIIUHBI 00Jiee CKIOHHBI K IMOLH-
OHAJIIFHOMY BBITOPAHMIO, U3 HUX 47% MMEIOT HadadbHBII ypo-
BeHb, 50% - cpennuii 1 3% - ypoBeHs BbIlIe cpegaero. OmpaHko
cpenu Myx4rH 80% MMEIOT Ha4aIbHbIH yPOBEHb SMOIMOHAITb-
Horo Beiropanust u 20% - cpenuuif. OTHOCHTENBPHO BO3pacTa,
Hanbonee CKIOHHBI K AMOI[OHANIFHOMY BBITOPAHHIO OIPO-
IIEHHBIE B BO3pacTe oT 36 10 45 net, u3 Hux 70% yxe UMeoT
CpenHHI yPOBEHb IMOIOHAIBFHOTO BEITOPAHUS M 6% - yPOBEHb
BBIIIE CPEIHEr0. YUUTeNs co cTaxeM oT 15 mo 28 et Takke
MOKa3adl Xy/JIIHe IOKA3aTelH >MOI[MOHAIBHOTO BHITOPAHUS,
a UMEHHO 74% W3 HHUX AOCTHIIM CPERHETO ypoBHS U 24% -
YPOBHSI BbIIE cpeaHero. IIpoIeHT OmpOIIeHHBIX MEaroros,
HMEIOIIUX CPeIHHE MTOKA3ATEIH 10 QU3UIECKUM, ICHXUIECKUM
MOKA3aTelsIM 3A0POBBSI U TIPH ITOM HE MEpeIle/ e TPaHHIly
CPeIHETOo MOKa3aTelsl 0 SMOIMOHAIFHOMY BEITOPAHUIO COCTa-
BIUTH UMb 36% OT 0011ero KoaudIecTsa.

Ha Bropom sTame AnarHOCTHYECKOTO HCCIEA0BAHMS MOIyde-
HBI PE3yNbTaThl 10 MeToAMKe «OTNpeneneHne ICUXNIECKOTO BbI-
ropanusi» A. PykaBUITHUKOBA, KOTOPasi 1a€T BO3MOKHOCTH HC-
CIIeIOBaTh MPOSIBICHHUSA CHHAPOMA MO CICAYIOIMM OCHOBHBIM
MOKA3aTessIM: TICHXOAMOI[HOHAIBHOE NCTOIIECHHUE, TUIHOCTHOE
ynanenue, mnpodeccroHanbHas MoTuBanus. CylecTBEHHBIM
SIBIICTCS TO, YTO METOJIUKA ITOMOTAeT MPOAHATU3UPOBATh MPO-
SIBICHHS CHHAPOMA «BBITOPAHHSD) HA TPEX OCHOBHBIX YPOBHSX:
MEKJINYHOCTHOM, TMYHOCTHOM, MOTUBAIHOHHOM. CIemyeT oT-
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METHUTb, YTO METO/IMKA SIBIISIETCS HE TAKOH CIIOKHOW B 00paboT-
Ke Kak MpeAbIaymas U MOXeT OBITh HCIIOJB30BaHa It Oolee
OIIePaTHBHOTO PEIICHHs IPOEeCcCHOHANBHBIX 3a]a4 OpraHu3a-
LIUOHHBIMHU IICUXO0J0raMH. MeToauKa 1aeT BO3MOXKHOCTb pa3pa-
00TaTh ONpeeIeHHYI0 CHCTEMY IICHXOKOPPEKIIMOHHOH paboTh
W YCTaHOBHTBH, II0 KaKMM COCTABIIIONIMM Hambosee «peibed-
HO» MPOSIBIIACTCSA CUHIPOM «BBITOPAHUSY. .

[lo mkane ncUX0IMOLMOHATIBHOE UCTOLICHUE IIOIYYEHBI ClIe-
nyromue pesynsrarel: 4% pecrnonneHToB DI uMeroT KpaiiHe
HU3KUH YpOBEHb NICUX0AMOLMoHaabHoro ucromenus. B KI' ta-
KHX peCnoHJeHTOB BbIsiBIIeHO 2%; 10% 31" u 12% KI' nenaro-
TOB U3 JABYX IIKOJ UMEIOT HU3KUI YPOBEHb ICUXO3MOLIUOHAIIb-
HOro ucromeHus. CpenHuil ypoBeHb NCHXO3MOLUOHAIBHOIO
ucromeHus: obHapyxkeH y 60% cHenuaancToB CONMOHOMHUYE-
ckoit cepst D" 1 58% Ttakux ke crerpanicto KI'. Bricokuit
YPOBEHB IICHXOSMOIMOHAIBHOTO HCTOIICHUS HaOIIomaeTcst y
26% pecnonpentos OI' u 28% KI. C kpaiiHe BBICOKMM ypOB-
HEM IICUX0MOLHOHAIBHOIO UCTOIEHHS HU OHOIO PECIIOHICH-
Ta KaK B OKCIICPUMEHTAJIbHOH, TaK ¥ B KOHTPOJIBHOMU IpyIIax He
BBIBIICHO.

ITo Bropoit mxane ompocHuka A. PykaBumHukoBo# (Jimd-
HOCTHOE yJaJICHUE) IOJIyYCHBI CIIEAYIOLINE Pe3YIIbTaThl: Kpaii-
HE HU3KHIl ypOBEHb JINYHOCTHOTO YaJeH!s He HaOpaJl HU OINH
n3 onpoureHHEIX B OI, B KI' Takux onporreHHsx 66110 4% pe-
cnoHeHToB. 8% mun OI' u 10% KI' nokazanu HU3KUH ypoBeHb
JMYHOCTHOTO ynaneHus. CpeaHUll ypoBEeHb JIMYHOCTHOIO yaa-
JeHus1 HaOmronancst y 64% CHenualucToB COIMOHOMHUYECKOM
coepwr OI' u 58% cnenmanucro KI. 28% mokazanu BRICOKUI
yYpOBEHb TUYHOCTHOrO ynaneHus B OI' u 26% KI'. Kpaiine BbI-
COKHMI YPOBEHb JMYHOCTHOIO YIQJICHHs y PECHOHIEHTOB DI
He oOHapyxeH. B KI' BeisiBieHO 2% TaknX pECIOHIICHTOB M3
00IIeTo KOINIEeCTBa.

JlaHHbIe, MOTy4YeHHBIE 110 MKaJe Ipo(hecCHOHaIbHON MOTH-
BaIlWH, CIIEAYyIOINe: KpaifHe HU3KOTO YPOBHSI IPO(eCcCHOHAb-
HOU MOTHBAIIMM HU y OJHOTO PECIOHJEHTa N3 00enX IPyIIl He
obHapyxeHo. Huskuit ypoBeHb BbIIBICH Y 28% ONPOIICHHBIX
OI' u 26% - KI. 46% pecnonaenToB DI" umenu cpenHuil ypo-
BeHb NPO(peCCHOHATBHON MOTHBAIMK. [0pa3no Goible Takux
pecriorieHTOB 00HapyxkeHo B KI' - 52% ompomennsix. 22%
pecrionieHToB D' 00HApPYKMIIN BEICOKUH ypoBeHb Ipodeccu-
oHasBHOW MoTtuBarmu, 20% Habmonancst y pecrionaeHTos KT,
OCTaJIbHbIE UMENN KpaifHe BBICOKUH YpOBEHb IpodeccroHalb-
Holt motuBauuu: 4% 21" u 2% KI' onponieHHbIX CriennaiicToB
COITMOHOMHYECKOH cepbl. DTa 4acTb COOpPAaHHBIX JAHHBIX SIB-
JISIeTCSL UPEe3BbIUaiHO MHTEPECHOU M B KAaKOU-TO CTEHNECHU He-
oxumanHol. CiemyeT OTMETHTh, YTO B OOJIBIIMHCTBE CITydaeB
MMEHHO 4epe3 3Ty COCTABIIAIOILYIO [OBBIIIEH YPOBEHb BBITOpa-
HUS B LIEJIOM I10 9TOI METOJUKE.

CrneoBaTenbHO, CyMMapHbI HHJCKC BBITOPAHUS 110 JaHHOH
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METOMKE B UCCIIEAYEMbIX I'PYIIIaX UMEET CIEAYIOIUE Pe3yilb-
TaThbl. Kpai«'me HHU3KOI'0 YPOBHS BbII'OPaHWS HE UMECT HU OHA U3
UCcIeyeMbIX IPyII; HU3KUHA ypoBeHb nokasanu 18% pecnos-
JICHTOB KaK SKCIIEPUMEHTAJIbHON, TaK M KOHTPOJBHOM IpyIn
CICIUAINCTOB COIIMOHOMUYECKON cdepbl. 46% peCroHICHTOB
9KCIIEPUMEHTAIbHOW U 44% KOHTPOJIBHOW IPYIIIbI, BKJIIOYAs
COIMAJIBHBIX II€AaroroB M IICUXOJIOTOB, UMCHOT cpemmﬁ ypo-
BCHb BbII'OpaHUA. Bricokwit YPOBCHb BbII'OPaHUs B UCCIIEA0BA-
HHU BbISBIIEH y 24% ONpOIIEHHBIX SKCIIEPUMEHTAIbHOU 1 22%
KOHTPOJIbHOW Ipynmsl ucciaenosanus. M kpaiine BbIcOkuii ypo-
BEHb BBIrOpaHus uMenn 14% pecrioHIeHTOB KaK 3KCIEepHUMEH-
TaJbHOM, TaK U KOHTPOJIBHOH IpyI.

Ha cnenyromem 3tane JUarHoCTUYECKOIO HCCIEIOBaHUS
npuMeHeHa Meroauka « CHHIPOM BBITOPaHUs» B PO eccusix
CHUCTEMBl «YEJIOBEK - YEJIOBEK», OPUEHTUPOBAHHAs IpEkKIe
BCEr0 Ha HCCIICJOBAaHUWE KAaTEropui CHeluanncToB, padora-
IOLINX B CHUCTEME «4eJIOBEK - uenoBek». [loaTomy mmMeHHO
3Ty METOJIUKY CJIEAyeT HCII0JIb30BAaTh HE TOJBKO IICHXOJO-
raMm, CouMalibHbIM Ii€aaroraM, HO M YYUTECIISIM IIPHU aHAJINU3C
CHHIpPOMa «BBITOpaHUSI» y pPabOTHUKOB 00pa30BaTEIbHBIX
yupexaeHuil.

Hanyuue OospluMHCTBA TPOOIEM W TPYAHOCTEH Ienaro-
TUYECKOro TpyAa B NMPO(ECCHU CUCTEMBI «YETIOBEK-UeIOBEK»
NOATBEPAUNIIUCH B PE3YJIbTATC MHANBUAYAJIbHBIX 66(36}1 C yuu-
TECIIAMHA, BOCIIATATCIIAMH, HPAKTUYCCKHMH [ICUXOJIoOTaMu U
COLMAJIbHBIMU TI€jaroraMu, KOTOPBLIE IIPOBEIACHBI NEPEI IpPHU-
MEHEHUEM JaHHOH METONMKH. BceiaeacTBre Takoro OOIIEHUs
BBUICHUJIOCH, 4TO OONBIIMHCTBO (32%) YYacCTHUKOB HCClie-
JIOBaHUs, B I[€JIOM, HE CJIUIIKOM JOBOJBHBI CBOCH >KH3HBIO, a
UMCHHO pacIIp€AcJI€CHUEM BHUMaHUA, BPEMCHHU U CHJI MEXAY
paboToii U TMYHON JKU3HBIO, CUUTAIOT, YTO HEBEPHO OTHOCSATCS
K BBINOJIHEHUIO TPO(GECCHOHATBHBIX 00513aHHOCTEH, HEKOTOPbIE
cunTaroT cedst Tpynoronukamu (46%). MHorue npu3HaoT, 4To
HE MOTY pacciabuThCs JaKe JoMa, He IIepecTaioT JyMaThb O pa-
60Te, HEKOTOPBIX paboure BOIIPOCHI U CTPECCHI MPECIEAYIOT UX
1 BO BpEMs CHa. Olea](O, HECMOTpPsS Ha TPYAHOCTH, CBA3AHHBIC
C HEMPECTIKHOCTHIO NPOGECCUH 1 3aBUCUMOCTH OT POJUTEINCH
YUYCHHUKOB, HECOOTBETCTBYIOLICH 3apIIaToif, MO MHEHHIO 0OJIb-
IIMHCTBA YYaCTHUKOB (92%), HUKTO HE MOMEHSU IPOPECCHIO.
Bo BpEMms 6606}1])1 BBISICHUJIOCH, YTO HEKOTOPBLIC YYAaCTHUKH -
22% chbpIaai 0 CHHAPOME MPOPECCHOHATBEHOTO BHITOPAHUS,
OJIHAKO OOJIBIIMHCTBO HE CBSI3BIBAIN €0 ¢ COOCTBEHHOM Jesi-
TEJIbHOCTBIO. BONBIIMHCTBO y4acTHUKOB - 58% CUMTAIOT, UTO
CHHAPOMOM TNPO(ECCHOHAIBLHOTO BBITOPAHHSI MOXKHO Ha3BaThb
00IIyI0 YCTalI0oCTh, KOTOpas OCOOCHHO UYYBCTBYETCS B KOHIIE
yuebHoro roga. ToJgbko Tpoe y4aCTHUKOB OBUTH OCBEIOMIICHBI
B TEOPUH JaHHOTO ()EHOMEHA JI0 Y4acTHs B JAHHOM HCCIIEHO-
BaHUU.

UYro kacaercs Metoguku «OIpPOCHUK Ha «BblropaHue» MBI
C. Maslach & S. Jackson» B mpodeccusix CHCTEMbI «UEIOBEK
— YEJIOBEK», CJICNyeT HaIllOMHUTb, YTO JJaHHAs METOIUKa 0a3u-
pyeTcs Ha TEOpUHU CHUHAPOMA «BBITOPAHMS», pa3pabOTaHHON
K. Macnau u C. [)ekcoH, 1 1aeT BO3BMOXXHOCTb ONPEICIIUTh

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

CJIelyIOINe OCHOBHBIE COCTAaBIAIOLINE CHHAPOMA «BBIrOpa-
HUSD»: SMOLMOHAJIBLHOE UCTOLCHNUE, ICTIePCOHATN3ALNS, PEAYK-
ST JIMYHBIX JOCTIKCHUH. Pe3yabrarsl MPOSBICHHUS CHHAPOMA
«BbIropanus» 1no meroauke K. Macnad u C.J[»eKCOH OTpaskeHbI
B Tabmuie 3.

3aBeplIaloLMi 3Tall AUATHOCTUYECKOI0 MCCIICOBAHUS Ha-
HpaBJieH Ha BBUIBJICHHE CICAYIONMX (AKTOPOB BIMSHHMS: I10JI,
BO3PACT, CTaX, PU3NUCCKUIT U ICUXUICCKUI KOMIIOHEHTBI 3710-
POBBsL.

JleiicTBHE MHOTOYHCIICHHBIX 3MOIMOTCHHBIX (haKTOPOB BBI-
3bIBACT Y y4YMTENEH HapacTaollee YyBCTBO HEYIOBJIETBOPEH-
HOCTH, YXyALICHHE CaMOYYBCTBHUSI U HACTPOCHUsI, HAKOILJICHHS
yCTaI0CTH. DTH (PU3HOIOrHICCKHE TOKA3ATEIH XapaKTECPU3YIOT
HAINPSDKCHHOCTh Pa0OThI, YTO MPUBOAUT K PO(ECCHOHATHLHBIM
KpHU3ucaM, CTpeccaM, UCTOLICHHUIO U BhIropanuto. CieacTBueM
STHX TPOLIECCOB ABJIACTCS CHIDKCHUE 3()(HeKTUBHOCTH Tipodec-
CHOHAJIbHOI IeSITeIbHOCTH YUUTEIIS.

s onpenenenns GpakTopoB HU3NIECKOTO U ICUXHUESCKO-
ro KOMIIOHEHTOB 3JI0pOBbsl M30pana meroauka SF-36, a mus
HEIMOCPEJCTBCHHO PE3yJbTaTUBHBIX IMPU3HAKOB - METOJIUKA
Boiiko. O6paboTka pe3yabTaToB HPOBOAMIACH METOAAMHU Ma-
TEMaTHYECKOH CTAaTUCTHKH, B PE3ylIbTaTe KOTOPHIX IOJyue-
HBI CIIEAYIOLINE JaHHbIE: CPEAH ONPOLICHHBIX PECIIOHICHTOB
90% cocraBunu xeHuuHbl, 10% - MyxuuHbl. B skcnepu-
MEHTAJIbHOW BBIOOPKE BBISBICHA OOJbLIAs pa3sHHUIlA B CTaxe
ONPOLICHHBIX: MUHUMAJIbHBIA CTaX 3 roja, MaKCUMAaJIbHBIN
- 40 ner. Cpenu onpouieHHbIX 32% uMeErOT cTax ot 3 go 14
net, 50% - ot 15 no 28 net u 18% - ot 29 no 40 nert. 1o BO3-
pacTy OIPOLICHHbIE PACHPEICIHINCEH CIEAYIOUUM 00pazoM:
22% - Bo3pact ot 25 no 30 ner, 58% - ot 36 no 45 ner u
20% - ot 46 o 61 roga. ITo ¢pusruecKOMY M TICHXUYCCKOMY
KOMIIOHEHTaM 3/10pPOBbsI 3HAYCHUS BapbUPYIOT B IIpesiesax oT
CPEAHEro J0 HUXKE CPEHEro YpPOBHEH.

Urak, npu yBenuueHun HakTopoB B OTASIBHOCTH UMEJH T0-
JIOKUTEIIbHBIA Pe3ysbTar, T.6. yPOBEHb BHITOPAHUs yMEHbIIAII-
Cs1, HO C MaJIBIM MPOLICHTOM. boJbIIoe BIMsIHUE HA pe3y/IbTaTHB-
HBII PU3HAK UMEJT TAKXKE YMOLIMOHAIIbHBINA KOMITOHEHT. Ho nipu
YBEITHUCHUN (HAKTOPOB (PU3UUECKOTO U TICUXUICCKOTO 310POBb,
YPOBEHb BBITOPAHUS JOCTATOYHO CHHWIKAJICS. DTO YKa3bIBaer,
4TO MPU PETYIUPOBAHUM YPOBHS SYMOLIMOHAIBHOTO BBITOPAHHS
HEIOCTATOYHO OOpararh BHUMAaHHE TOJBKO Ha OXUH (akTop
BIIMSIHUSI, HY)KHO KOMIUIEKCHO paboTaTh HaJl COOCTBEHHBIM CO-
CTOSIHUEM 37I0POBbSI, MO3UIUEH B COLMYME, YMEHUEM OTCTpa-
HATbH ce0s OT HEraTUBHBIX BO3JCHCTBHI CO CTOPOHBI, YIPABIATh
cuTyanuei kak Ha paboTe, Tak U B ceMeitHOM okpyskeHun. Toib-
KO TIPU TaKOM LEJIOCTHOM HM3MEHEHUHM BO3MOXXHO OCTAHOBHTH
POCT YPOBHSI BEITOPAHUSI WIIK CHU3UTB €r0 XOTs Obl Ha HEe3HAYH-
TEJIbHBIN MPOLICHT.

Pe3synbrarsl 1MarHoCTUYECKOTO UCCIIEA0BAHUS JaJId BO3MOXK-
HOCTb OXapaKTepU30BaTh TPU YPOBHS SMOLIMOHAIBLHOTO BBITO-
paHus CICIUAINCTOB COIIMOHOMHYCCKOM Chephl: HU3KUH, Cpel-
HUH 1 BBICOKHHA.

K HM3KOMY YypOBHIO OTHOCHJIMChH PECIIOHJCHTHI COLIMOHOMU-

Tabnuya 3. Pesynemamul nposgnenus cunopoma «gvicopanusy no memoouxe K. Macnau u C. [[ocexcon (6 % coommnowrenuu)

YpoBHU
xannr Huszkmii Cpennuii Bricokuii
or KI' or KI' ar KI'
DMOIMOHAILHOE HCTOIIEHHE 14% 12% 68% 68% 18% 20%
Jlenepconanusanus 10% 10% 74% 72% 16% 18%
Penmyxnust npodeccruonanmnima 26% 24% 52% 52% 22% 24%
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4eCKOH Cepbl, KOTOPbIE XOPOLIO OCO3HAIOT BCIO CIOKHOCTH
cBoeil mpodeccun, y HUX XOpoIo cHOPMHUPOBAHBI TEOPETH-
YCCKHEC 3HAHUA W NPUCYTCTBYIOT NPAKTUYCCKUE HABBIKU IIPO-
(deccun. OHM UMEIOT OIBIT PabOTHI ¥ PabOTAIOT B cUCcTeMe "ue-
noBek-yenoBek". Ha gaHHOM ypoBHE JIMYHOCTH HE YYBCTBYET
ceOst OIYCTOLICHHOM, BCET/a MOoJIHA CHJI M SHEPruH, Ha paboTe
CIIOKOMHO CIIPABILSIETCsI ¢ IMOLIMOHATIBHBIMU Ipobiiemamu. Pagora
C JIFOAIbMU HE BBI3bIBACT HAIIPSDKCHUS, CHCHUAIIUCT HE YYBCTBYET
YCTAJIOCTH TIPU BBIXOZIE Ha paboTy, BCEr/a C PaJIOCThIO BHIIOIHSIET
CBOM 005I3aHHOCTH M YMEET HaXOUTh IIPABUIIBHOE PEILICHNE B KOH-
(JIMKTHBIX CHTYalUSIX, BOSHUKAIOIHX [IPH OOLIEHUH C KOJUIETaMHu.
JlaHHast Tpynna CHeLuaaicToB JI0BOJIbHA 3apabOTHOM IUIaTod U
BBIOpaHHOM npodeccreil. Y Takux CHelUaIicToB YPOBEHb CTpec-
COYCTOMYMBOCTH BBIIIE CPEIAHETO.

Cpenuuii ypoBeHb MOKA3bIBAIOT CIICLIMAIUCTBI, KOTOPbIE 00-
JIQIAF0T JOCTATOYHBIMH 3HAHUSAMH O PHUCKaX B CBOEH pabore u
CpeaCTBaX UX HNPEAYHNPEIKACHUS U YCTPAHCHHUS, HO HE BCEriaa
MOTyT HPUMEHSATh MX Ha mpakTHke. [IpodeccronanpHas mo-
3ULUS JTAaHHOW TPYHIbI CHELHAINCTOB YETKO HE ONpelelieHa,
YacTO MEHSETCsl. DMOLMOHAIBHOE COCTOSHUE H3MEHYUBO, MIPH-
CYTCTBYET OIIyILIEHHE YCTAJIOCTH B KOHIIE pabo4ero JHs U pas-
JPaKUTEIILHOCTh B TeUEHHE JHs. 3apaboTHas Iuiarta ux ycrpa-
MBAcCT, IIPU HaJIWUYWU BO3MOKXHOCTH, PECIIOHACHTHI OTMEYAIOT,
410 mpod)eccust TOTOBbI NOMEHATH Ha Oonee npuObLIbHYI0. M
HE BCer/Ja ylaeTcs MOJOKHUTEIbHO peliaTh KOHQIUKTBI C KO-
JIeraMy, 9yBCTBYIOT PaBHOAYIINE U INOTEPIO UHTEPECA KO MHO-
rUM Jienam, paboTa HaYMHAeT Pa30yapoBBIBATH, MpodeccHs He
Ka)KEeTCsI TPECTHIKHOW, HAYMHAIOTCSI HEKOTOPbIe MPOOJIEeMBbI CO
30POBBEM. XapaKTepeH CPeIHUI ypOBEHb CTPECCOYCTONUNBO-
CTH JIMYHOCTH.

Beicokuii ypoBeHb HaOMIOAAIICS Y PECIIOHICHTOB C HAJTHMYHEM
CIIEIYIOIINX [IOKa3aTeeil: oLy IeHne IIOTepH COOCTBEHHOI -
(DEeKTUBHOCTH MJIM YNaJ0K CAMOOLICHKH y TAKOTO CIELHaInCcTa
B paMKax BbIropaHus. Takoil crenuaaucT He BUIUT IEpCIeK-
TUB B CBOCH NPO(ECCHOHAIBHON AESATENIbHOCTH, CHUKACTCS
yIOBJIETBOpeHUE paboToif, yTpaunBaeTcsi Bepa B CBoM Ipodec-
CHOHAJIbHBIE BO3MOXHOCTH. UyBCTBO NMOCTOSIHHOH yCTanocTH,
OTCYTCTBHE PEaKIMH JIIOOOIBITCTBA HA (haKTOPbI HOBU3HBI HIIH
peakuun cTpaxa Ha ornacHyro curyauuio. OTCyTCTByeT cucteMa
HGOGXOI[I/IMLIX 3HAHWH OTHOCHTEIHHO IMOHSITHS 06 SMOIIMOHAJIb-
HOM BBITOPAaHHHU H CpelcTBax ero npodunakruku. OHu odnana-
JOT TOJIBKO TOHSTHHHBIM arraparoM B OTHOLICHUH PHUCKOB. Ta-
KHUE CIICHUAIIUCTBI MOT'YT CITOKOMHO H aZICKBATHO pe€arupoBarb
Ha ](OH(I)J'[I/IKTHI)IC CUTyallMd, BO3HHUKAIOUIUE B KOJUJICKTHBE U
npogeccuoHaIbHON JesTenbHocTH. [Ipodeccus umu BbiOpana
HE CO3HATEJILHO U 0e3 KaKuX-I100 IeJIeHaIIPaBIeHHbIX HaMepe-
Huid. OnbIT paboThl 3HAYUTENNBbHBINA. BO3HHKAET HEMTOBOJILCTBO
COOCTBEHHOH JKHU3HBIO, MPO(ECCHOHATBHOMN ICSITEIBHOCTRIO U
HPOSABJISIIOTCS 3HAYUTENIbHBIE MPOOJIeMbl cO 310poBbeM. UyB-
CTBYETCSl YCTAJIOCTh M Pa3IpaXUTENbHOCTh, HEXENaHUEe WITH
Ha paboTy, TaKk Kak HU paboTa, HU 3apaboTHas IUIaTa HE BbI-
3bIBAIOT YAOBJICTBOPCHUS. ITo BO3MOXXHOCTH HE 3aAyMbIBasICh
noMeHsT Obl Tipodeccio Ha Oosice MPUOBUIBHYIO. YPOBCHB
CTPECCOYCTOMYMBOCTH HU3KHIA, SMOLIMOHANIbHASI YCTOMUNBOCTh
HaxoAUTCA Ha I'paHu CpbIBa.

Cywynocms npeonazaemori SKCnepuMenmanbHoll RPOSPAMMbL.
nOJ’ly'—leHHble JAaHHBIC JUArHOCTHYCCKOIO STala SKCIIEPUMEH-
TaJIBHOTO HMCCIICJOBAHUs JAIOT OCHOBAaHHE JUIs pa3pabOTKH M
anpofanuy IKCHEPUMEHTAIBLHONW TPOrpaMMbl HPOGHUIAKTHKH
CUHApPOMA SMOIIMOHAJIBHOI'O BbII'OPaHUsA y CIICHHUAJINCTOB COLIH-
OHOMHYECKOH cepbl.

Llenp mporpaMMbl: CO3JaHUE COLHATbHO-IICHXOJIOTHYECKHX
YCIOBUH Ul pa3BUTHA 3MOLMOHAIBHONW YCTOHUMBOCTH, JINY-

© GMN

HOCTHOTO ¥ IPO()ECCHOHATBEHOIO POCTa CIELUATHCTOB COLHO-
HoMuueckoi ceprl. Ocoboe BHUMaHHUE yICNIAETCS TOBBIICHHIO
pOoeCCHOHATBHOI CaMOOLICHKH, MOCKOJIBKY IOJIOKUTEIIbHAS
olLleHKa ce0sl Kak JOCTOWHOIO yBa)KEHHS desioBeKa, mpodec-
CHOHAJIa IO3BOJIAIOT COBPEMEHHOMY CIICLMAJIUCTY YyBCTBO-
BaTh YJOBJICTBOPEHHOCTh C000# M cBoel mpodeccroHambHON
JIeSITeNbHOCThIO. Mcronp30Banuch crnocoObl 3MOLMOHAIBHON
camoperysinuu  (pacciaallieHue MHUMHYECKOM MyCKYJaTypsl,
BU3yajIn3alus, KOHLCHTpaUuWsd, IICUXOJOIrHYCCKas YCTaHOBKa
Ha ycriex). Hanbonee a3dhekTHBHBIMU B JaHHOH paboTe SBISLINCH
MCTO/Ibl AKTUBHOI'O 06yqu1/m: JCJIOBBIE UI'PbI, JUCKYCCHUOHHBIC
METObI IIPUHATUA pemex—mﬁ B Irpynrie, METoAbl NHANBUAYaJIbHO-
'O KOHCYJIBTUPOBAHUS. pe](OMeH}laLll/ll/I OKCHEPUMEHTATOpPa HOCUIIU
IPaKTHKOOPHEHTUPOBAHHBIN XapaKkTep U BOCIPUHUMAJINCH y4acT-
HHUKaMH KaK CIIOCOObI aKTUBHM3ALMU JIMYHOCTHBIX PECYPCOB, KOH-
TPOJISi COOCTBEHHOTO SMOLMOHAIBHOTO COCTOSIHHSI, MOBBILICHUS
SMOLIMOHAJIGHOM U JIMYHOCTHOM CAMOOLIEHKH.

[IepBbiM 3TaroM ObLIO NPOBEACHUE YIPAKHEHUI Ha CIIOUe-
HHE KOJJIGKTHBA, (POPMHUPOBAHHE OJIArONPHUATHOTO MCHXOJIOTH-
YECKOI0 Kjmmara, KOTOprﬁ INO3BOJIMT Y4YaCTHUKaM HE TOJIBKO
YCTaHaBUTL NOBECPUTEIIBHBIC OTHOLICHMS, HO U Pa3sBUBATb yME-
HHUE OCO3HaBaTb CBOU 4YYBCTBA, O3BYUMBATh U aHAJIM3UPOBATH
ux. B npouecce 3aHATHI yaenssioch BHUMAaHUE Pa3BUTHIO IIPO-
(heccHoHaIbHO 3HAYMMBIX KaueCTB CIELHAINCTOB COLIMOHOMH-
YEeCKOU Cephl: IMIATHH, TEPIIUMOCTH, THOKOCTH BO B3aUMOOT-
HOIIeHUsIX. Pa3paboTaH n BHEIPEH KOMIUIEKC YHpPaKHEHHH Ha
CTPECCOYCTOWYUBOCTD: YIpaXKHEHHs! «JIMYHOCTHBIE MPH3HAKH
BTOPUYHON TpaBMbI», «CTparerun camornomouiny», «Oobera-
Hue camoMy cebey, «OrLeHKa JIMYHOTO I1aHa paboThl CO BTO-
pudHOU TpaBMoi», «OCHOBHBIE MOTPEOHOCTH KOHCYJIBTAHTAY,
«Yrto MHe MelaeT 1103a00TUThLCS 0 ceben, «CoolIeHns, KOTo-
pble MOAEPIKUBAIOT U orpaHnunBaoT», «Ilognepxkay, «Kome-
€O JIMYHOTrO Oriaromnonyuusi», «UTo nenaetr MeHs ys3BUMBIM?»,
«[TrucbMoO MOXKemaHuW ISl Balled opranusauuny, «MuneanbHas
IIPOU3BOACTBCHHAA CUTYyallUsA».

Bropoii aTan HanpasieH Ha peICKCUIO CBOMX MOTECHIHAIIb-
HBIX pECYPCOB IIPEOAOJICHUS CUHAPOMA SMOLIMOHAJIBHOI'O BbII'O-
panust. B nporecce ampobarun SKCIepruMeHTaIbHON IpOrpam-
MBI C OTOW LEJIbI0 HCIIOIB30BaHbI CICAYIOLUINE YHPAKHEHHS:
«Ilepeuens MMUHBIX pecypcoBy, «Iloompenusy, «/Iunus Bameit
npodeccHoHaNbHON JKU3HNY, «MycopHoe Benpoy», «Bozpox-
nenuey», « CKynbInTypa BTOPUYHON TpaBMbD», «Pucynkmn», «Ha-
pucyiite nepeso», «S u3 Oyaymiero», «PasroBop u mucbMmay,
«ITucema K cebey.

[TpumepoM HCIHONB30BAaHHOTO B KayeCTBE I103HABATEIHHO-
PEIaKCAalMOHHOTO YIIPAKHEHUSI MOXKET MOCIYXKHUTh «JlepeBoy,
«OTKpO#t cBOIO JIMYHOCTBY, «Habmonarensy, «CrnokoicTBre,
«FOMmopy, «OnrTumalibHasi MOTUBALIS.

3aBepuIaroIIni 3Tarl YKCIEPUMEHTAIBLHON TPOTrPaMMBI Tpe/i-
noJsiaraj IpoBeJeHUE CIICIMAIbHO OPTaHU30BaHHOIO ICHUXOJIO0-
ruyeckoro BosielcTBus (TpeHuHra) «llpemympexaeHue smo-
HHUOHAJIbHOI'O BBIMOpaHHA Y CIICHUAJIMCTOB COL[PIOHOMPI‘-IGCKOIZ
coepoi». Lenbio TpeHuHra sBisiercs ”HGOPMUPOBAHUE CIICLIU-
QIMCTOB O CHH/POME SMOLMOHAIBLHOTO BHITOPAHUS; O3HAKOM-
JICHHE C Hay4yHO OOOCHOBaHHBIMH CIIOCOOAMH TPEOHOICHUS
KPUTHYECKUX CHUTyaluil; (pOpMHpOBaHHE MPAKTHYECKUX Ha-
BBIKOB M IICHXOJOTHUECKOW KOMIICTEHTHOCTH, CaMoo0IaaHue
B Pa3JIMYHBIX CUTyallUsX. 3a11alu/1 TPEHUHI'a: O3HAKOMJICHUE C
ITOHATUEM npod)eccnonanbﬂoro BBII'OpaHusi, €ro CUMIITOMaMu,
sTanaMu (HOPMHUPOBAHUSI, TPUINHAMH BO3HHKHOBEHHUS U Cpell-
CTBaMHM MPOQUIAKTUKY; U3yYSHHE OCOOCHHOCTEH COOCTBEHHO-
r0 BOCIHPHSTHS KU3HEHHBIX CUTyaluil; GOpMHUPOBAHHE IOJIO-
JKUTEILHOTO 00pa3a cOOCTBEHHOTO «S»; OBlajieHue HaBbIKAMU
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Tabnuya 4. Cpasnumenvhas Xapakmepucmuka ypoeHeil nposseieHus. CUHOPOMA IMOYUOHATLHOO BbI2OPAHUS
Y CReyuanucmos CoyuOHOMUYecKol cgepol

I (50) KT (50)
YpoBHu = -
. KoHTpoabHbIi . KonTpoabublii
IMOLHOHAIBHOTO KoHncTaTupyrommii atan KoHcTaTupyrommii 3tan
JTan ITan
BBIFOPAHUS
aoc. % abc. % abc. % a0c. %

Beicokuit 16 32 6 12 14 28 12 24
Cpennuit 29 58 35 70 30 60 32 64
Huskwit 5 10 9 18 6 12 6 12

CaMOPETYISIIUK SMOIMOHAIBHOTO COCTOSIHUS;, (hOPMHPOBAHHE
aJIEKBaTHOTO OTHOMICHHUS K MPO(eCCHOHAIBHBIM H KU3HEHHBIM
TPYAHOCTSIM.

Jlnst mpoBepKH MpPaBHIBHOCTH THHOTE3Bl, 3()(EeKTUBHOCTH
OIIBITHO-DKCIIEPUMEHTAIBHONH PabOTBl TIPOBEIEH 3aKIIOUH-
TEJIBHBIA AMarHOCTUYECKHH Cpe3 C LEJIBI0 CPABHEHUS YPOBHS
HMONMOHATIBHOTO BEITOPAHUS CIICIINAIIICTOB COLIMOHOMUYECKOH
c(epsl Ha KOHTPOIBLHOM dTale YKCIEPUMEHTAIBHON PaOOTEL.

W3 tabmune! 4 sIBCTBYET, YTO NPOU3OILIN 3HAUYUTEIIBHEIE MO-
JIOKUTENIFHBIE M3MEHCHUSI B OKCIIEPUMEHTANBHOH Tpynme. B
KOHTPOJIBHOH TpyTIIe M3MEHCHUH ITOYTH He 0Ka3aJloch, TaK Kak ¢
9TOH TPyMIION CHEeNUaIuCTOB paboTa, HalpaBJIeHHAs Ha MPOQU-
JIAKTUKY SMOIMOHAILHOTO BEITOPAHUS He IpoBesieHa. Ha BeIcokoM
YPOBHE KOJIMYECTBO YMEHBIIIIIOCH JIUIIB Y IBYX CIICIHAIIIICTOB, TO
€CTh Ha KOHCTATHPYIOIIEM JTarle BBIIBICHO 14 PECIOHICHTOB, UTO
cocTasisuio 28%; Ha 3aKIIIOYUTETEHOM - 12 (24%) crienuanicTos.
Ha cpemem yposre B KI' 3amkcuposano 64 (32%) cnermanm-
CTa, Ha HU3KOM YPOBHE KOJIMYECTBO PECHIOH/ICHTOB B KOHTPOJILHOM
TpyIIe Ha 3aKITIOYUTEIFHOM dTare He N3MEHHIIOCh.

Uro KacaeTcs SKCIIePHMEHTAIBHOM TPYIIIEL, PE3yIbTaThl 110-
cIe (POPMUPYIOLIETro SKCIIEPUMEHTA CTAIN 3HAYUTEIBHO JTydIlIe.
Ha BBICOKOM ypOBHE TaKHX CIIEIHAIUCTOB CTaJ0 3HAYUTEIHHO
Mmenbine — 16 (32%) cneunanuctoB. Ha cpennem ypoBHe crie-
[HAJINCTOB COIMIOHOMHYECKOH chephl CTajo Ha MIECTh OOJbIIe
- 35 (70%). 1 na HM3KOM YPOBHE, 5TO YHCIIO YBEIHIHUIOCH JIO
18%, 4T0 COOTBETCTBYET 9 crieLualIuCcTaM.

BbiBoabI U IEPCHEKTUBBI JATbHEHIINX HCCIE0BAHUI.

1. Crnenu¢uka npopUIaKTHKH CHHAPOMAa SMOLMOHAIBHOTO
BBITOPAHUS y CIENUAINCTOB COLOHOMHIYECKOTO THIA — CHEIH-
¢uyeckas npodeccHOHANbHAs JESITEIBHOCTh, B OCHOBE KO-
TOPOH JISKUT aKMEOJOTHYECKUI MOJXOM, OPHEHTUPOBAHHBII
Ha CaMOpealn3alyio JIMYHOCTH IpodeccHoHana M 3aBHCHUT
OT TIPHCYIIUX CICHUAICTY COLUAIBHO-TICHXOJIOTUICCKUX,
OPTaHM3alMOHHBIX U JIMYHOCTHBIX JETCPMUHAHT, ITO3BOJISIO-
MUX MOOWMIN30BAaTh ITOTCHIHATBHBIE PECYpPCHl MPEOHOICHHS
JTaHHOTO (heHOMeHa. D(PPEKTHBHOCTD MPEOIOICHHSI CHHAPOMA
«IMOIIMOHAIIBHOTO BHITOPAHHS) CHEIHATNCTOB «IIOMOTAIOIINX)
npodeccuii 0CHOBaHa HA UCIIONB30BAHNY 3HAHHUH O CYITHOCTH H
MEXaHH3Max ero BOSHUKHOBEHHS U aKTHBHOCTHU CaMOT0 CyOBbeK-
Ta JIeITEIbHOCTH.

2. Pa3paboTka mporpaMMbl IPOQHUIAKTHKA CHHIPOMA 3MO-
IHOHAIEHOTO BBITOPAHNUS y CICIHAIICTOB COIMOHOMHYIECKOTO
THUIIa OCYIIECTBIISUIACh BO BPeMs WHMBHIyalTbHO-HCCIEN0Ba-
TEJILCKOM TPAKTHKH IOJ IEJCHANPABICHHBIM PYKOBOJICTBOM
CTyAEHTOB. BHenpenue skcrepuMeHTanbsHOI IporpaMMbl Ipe-
TI0JIATAJIO HUCIIONB30BAHHUE CIICIHAIBHBIX MHHOBAIMOHHBIX Me-
TOZIOB, HAIPaBICHHBIX Ha ()OPMHPOBAHKE OJIATONPHUSTHOIO IICH-
XOJIOTHYECKOTO KJIMMaTa, JOBEPUTEIIHHBIX OTHOIICHUI; Pa3BUTHE
YMEHHSI OCO3HABaTh CBOM UyBCTBA, O3BYYHBATh M aHAIM3UPOBATH
nx. JlaHHas mporpamMMa HampaBlieHa Ha oOydeHHe criocobam
0OpBOBI CO CTPECCOM, CHSATHS AMOIMOHAIBHOTO HAIPSUKCHUS,
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(hopMHUPOBaHYSI HABBIKOB IICUXOIUTHEHB! HEONArONpPHATHBIX MO-
LIMOHAJILHBIX COCTOSHMUI, OBBIILICHUE CAMOOLICHKH CIICLIAIICTOB
COLMOHOMMYECKOH cdepsl. B mporecce 3amsTuii aHamm3uposa-
JIMCH KOH(INKTHBIE CUTYALUH, MOZCINPOBAINCH KOHCTPYKTHBHBIC
(hopMBI OBeZICHHST B KOH(UIMKTE, YTO B JaJIbHEHIIIEM CIIOCOOCTBO-
BAJIO IPEIYNPEKACHUIO JCHCTBUI HEKOHCTPYKTHBHBIX MEXaHM3-
MOB B pEaIbHOM JIEJI0BOM B3aHUMOJICHCTBHU.

3. IlpuMeHeHHe JKCIEPUMEHTAIbHON IPOrpaMMbl BBIBUIIO
BBEICOKYIO 3()()EKTHBHOCTD B NPOQMIAKTHKE CHHAPOMA IMOLU-
OHAJIBHOI'O BBIFOPaHMs, YTO IOATBEP>KIACTCS 3HAYUTEIbHBIMU
MOJOXKUTECIbHBIMUA M3MEHCHUSAMH, IPOU3OLICIIIUMU B 3KC-
nepuMmeHTanbHoi rpynmne. Ilporpamma mosBonuia HNOBBICUTHh
MOTHUBALUIO K IPUMCHEHHUIO IICUXOIMIMEHUUYECKUX IPUEMOB C
LIEJIBIO [IPEOJOJICHHUS CUHAPOMA 3MOLIUOHAIBHOIO BBIFOPAHMUS,
MIOBBICHTH YPOBEHb YBEPEHHOCTH B ce0e, YIydIICHUS IMOINO-
HAJIbHO-IICUXOJIOI'MYECKOr0 KJIMMAara B KOJUIGKTUBE, YTO yKa3bl-
BaeT Ha I1e71ec000pa3HOCTh BHEPSHUS IPOrPAMMEI B paboTy €O
CIICIMAINCTAMU COLIMOHOMUYECKON c(hepHl.
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SUMMARY

PREVENTION OF THE EMOTIONAL BURNOUT SYN-
DROME IN SPECIALISTS OF SOCIONOMIC SPHERE

Kolbina L., Paskal O., Bohdanova I.

South Ukrainian National Pedagogical University named after
K D. Ushynsky, Department of social pedagogy, psychology and
pedagogical innovations, Odesa, Ukraine

The article focuses on the peculiarities of preventing the syn-
drome of emotional burnout in the socionomic sphere special-
ists and determines its results. The authors reveal that specifics
of this process and levels of the burnout syndrome manifesta-
tion among the specialists of this category. It was found out that
the most effective is the professional activity, which is based
on acmeological approach focused on the self-realization of
specialist’s personality, and depends on the inherent sociopsy-
chological, organizational, and personal determinants allowing
mobilizing potential resources for overcoming this phenom-
enon. The effectiveness of overcoming the syndrome of «emo-
tional burnout» of «helping» professions specialists is based on
the use of knowledge about the nature and mechanisms of its
emergence and the activity of the subject of this activity himself.
Thus, a program for the prevention of burnout syndrome among
socionomic type specialists was developed and implemented; it
implied using special innovative methods aimed at: creating a
favorable psychological climate, trust relationships; developing
the ability to recognize one’s feelings, voice and analyze them.
In addition, this program is aimed at teaching how to deal with
stress, relieve emotional tension, and develops the skills of the
hygiene of adverse emotional states and to increase socionomic
sphere specialists’ self-esteem. In the course of studies, conflict
situations were analyzed and constructive forms of behavior
in the conflict were modelled, which further contributed to the
prevention of actions of non-constructive mechanisms in real
business interaction. The program allowed to increase motiva-
tion to use psycho-hygienic techniques in order to overcome the
emotional burnout syndrome, increase self-confidence, improve
emotional and psychological climate in the team, which may in-
dicate the feasibility of introducing the program into work with
socionomic sphere specialists.

Keywords: emotional burnout, emotional burnout syndrome,
burnout syndrome of socionomic specialists, prevention of
burnout syndrome.

PE3IOME

MNPOOUJTAKTUKA CUHAPOMA DSMOIMOHAJ/IBHO-
'O BBII'OPAHUA CPE/IN CIHHELIUAJINCTOB COLU-
OHOMMYECKOM COEPBI

Kououna JI.A., ITackaas E.B., Bornanosa .M.
FOoicnoykpaunckuil HAYUOHAILHBLIL NEOACOSUYECKULL YHUBEPCU-
mem um. K. JI. Ywunckoeo, kagedpa coyuanvrou nedazocuxu,

ncuxonoeuu u nedazoeuyeckux unHosayui, Odecca, Yxpauna

B crarbe packpbIThl 0COOCHHOCTH MPO(PHUITAKTHKI CHHAPOMA
SMOILIMOHAIBHOTO BBITOPAHHUS Y CIEIUAINCTOB COLMOHOMHYE-
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CKOIf chepbl U ONpeseNieHbl ee pe3yibTaThl. BhisBiieHa crienu-
(¥Ka TaHHOTO MpoLecca U YPOBHH IIPOSIBICHUS CHHAPOMA IMO-
LHHUOHAJIbHOI'O BBINOpAaHUA Yy CIICUATIMCTOB )laHHOﬁ KaT€ropuu.
VYeranosieHo, 4To 3G EKTUBHOI SBIsIETCS PO EeCcCHOHATbHAS
JIeSITeNIbHOCTh, B OCHOBE KOTOPOW JISKHUT aKMEOJIOTHYECKHUil
HOJXOJl, OPHEHTHUPOBAHHBII HAa CaMOPEAIU3ALHUIO JINYHOCTH
npodeccHoHana U 3aBUCHT OT MPHCYIIUX CIELUATUCTY COLH-
AJIBHO-TICUXOJIOTUYECKUX, OPraHU3allMOHHBIX W JHWYHOCTHBIX
JACTCPMUHAHT, I1O03BOJIAIOIIUX MO6I/IJ'IPI3OBaTl) NOTCHIIMAJIBHBIC
pecypcsl TpeonocHusT naHHOro (eHomeHa. D(PGHEKTUBHOCTh
HPEOJIOJICHUST CHHJPOMA «IMOLOHAIBFHOTO BBITOPAHMS» CIie-
LIMAJIMCTOB «IIOMOTAIOIIUX» IPOodeccHii 0CHOBaHA Ha UCIIOIb30-
BaHWU 3HAHHH O CYLIHOCTH U ME€XaHU3MaxX €ro BO3HUKHOBCHUS
¥ aKTUBHOCTH CaMoOro cyObeKTa JesrtenbHOCTH. Paszpaborana
U BHEJIpEHa mnporpaMma NpoQUIAKTUKH CHHIPOMA SMOLHO-
HAJIBHOTO BbIr'OpaHus Yy CHEHUAIIUCTOB COLHOHOMUYCCKOIO
TUIIA, KOTOpas IMpeAroara€Tt HCIOJb30BAHUEC CIICUAJIbHBIX
WHHOBAallMOHHBIX ME€TO0B, HAIlpaBJICHHBIX Ha (bOpMI/IpOBaHHC

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

0J1aroNpPUSITHOTO MCHXOJOTUUECKOr0 KIMMaTa, JOBEPUTEIbHBIX
OTHOLICHWI; Pa3BUTUE YMEHHSI OCO3HABAaTh CBOHM 4YyBCTBA, 03-
BY4YMBaTh M aHAJIM3UPOBaTh UX. JlaHHAs mporpamMma Takxe Ha-
npaeJeHa Ha o0y4eHue criocodam 60pbObI CO CTPECCOM, CHATHE
9MOLIMOHATIBHOTO HAINpPsDKEHHs, (OPMHUPOBaHHE HABBIKOB IICH-
XOTIMIruCHBI HeGﬂaFOHpI/IHTHbIX SMOILIMOHAJIbHBIX COCTOS[HI/II‘/)I,
MOBBIILICHHE CAMOOLCHKH CHELHAINCTOB COLMOHOMUYECKOM
chepsl. B mporiecce 3aHATHIT aHATU3UPOBATIMCH KOH(DIUKTHBIC
CHUTyalluH, MOJCIMPOBAINCH KOHCTPYKTHBHBIE (OPMBI MOBeE-
JICHUs B KOH(JIMKTE, 4TO B JAJIbHEHIIEM CIIOCOOCTBYET Mpel-
YHIPEKACHUIO ﬂeﬁCTBHﬁ HEKOHCTPYKTHUBHBIX MCEXaHU3MOB B
peanbHOM [e0BOM B3aumopeiictBuu. [Iporpamma nossosser
IOBBICUTb MOTHBAlIMIO K MPUMEHCHUIO MCUXOTUTHCHUYECKUX
HPUEMOB C LEJbI0 MPEOJOJICHNSI CHHIPOMA SMOIHOHAIBHOTO
BBITOpaHysl, IIOBBICUTH YPOBEHbL YBEPEHHOCTHU B ceGe, YIyqnuTb
3MOLU/IOHa.]'l]>HO—l'[CI/IXOJ'[OFPI'-[CCKPIP’I KJIMMAaT B KOJUICKTHBE, 4YTO
JUKTYeT HeOOXOAMMOCTh BHEAPEHHs MPOrpaMMbl B paboTy co
CIICLMAINCTAaMU COLIMOHOMUUECKOH chephl.
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PUBERTY VS AGE: ON THE ISSUE OF A WARNING SIGN
OF A VICTIM OF NON-VIOLENT INTERCOURSE WITH A MINOR

Yevtieieva D., *Lapkin A., 2Maryniv V.

!Academician Stashis Scientific Research Institute for the Study of Crime Problems National Academy
of Law Sciences of Ukraine, *Yaroslav Mudryi National Law University, Kharkiv, Ukraine

The problem of proper sex education for minors' is ex-
tremely relevant nowadays. Today, children are beginning to
be interested in topics of an intimate nature. Very often, they
acquire twisted ideas about sexual relations and their mean-
ing, and their parents are embarrassed to talk with them on
these themes. In such situations, adolescents often begin to
have an early sex life, which further leads to physical and
psychological problems. Protecting children’s health from
possible harm as a result of this, as well as taking care of
ensuring their normal development, the States set up legal
prohibitions on sexual intercourse with minors, the violation
of which leads to criminal liability.

In the vast majority of current criminal laws of the coun-
tries in the world, in particular, in Ukraine, Georgia and Rus-
sia, victims of non-violent sexual intercourse with minors are
persons who have not reached the age of 16. At the same
time, the Georgian legislation did not change its attitude re-
garding the age, which is the ground for determining the vic-
tim of this act — such an approach was used in the Criminal
Code (of the Georgian SSR of 1960 (Article 119) [22] and
remained in the Criminal Code of Georgia of 1999 (article
140). The latter provides for liability for sexual intercourse,
sodomy, lesbianism, or other sexual contact in its perverse
form with a person who is known to the perpetrator to be a
person under 16 [21]. At the same time, the Ukrainian leg-
islator changed its approach to this issue, and relatively re-
cently. Until 2018 there was an enshrinement of such sign
of the victim as reaching of puberty in the Criminal Code of
the Ukrainian SSR of 1960 (article 120) and in the Criminal
Code of Ukraine of 2001 (article 155) [9,7]. In 2018 the norm
of article 155 was changed. The Law «On Amendments to the
Criminal Code of Ukraine Concerning the Protection of Chil-
dren from Sexual Abuse and Sexual Exploitation» of March
14, 2018 (hereinafter referred to as the Law of March 14,
2018) part 1 of the specified article was as follows: «Natural
or unnatural sexual intercourse with a person under 16, com-
mitted by an adult, shall be punished by...» [15]. Thus, com-
pared to the previous version of this norm, a clarification as
to the types of sexual intercourse (natural or unnatural) was
added, and the reference to the non-attainment of puberty was
changed to the failure to reach the age of 16.

For its part, the criminal legislation of the Russian Fed-
eration is more variable in terms of regulating the specified
victim’s sign, since article 119 of the Criminal Code of the
RSFSR of 1960 up to 1997, the sign of non-achievement of
maturity was fixed, and the rule of article 134 of the Criminal
Code of 1996 was changed four times — the sign of the victim
at various times changed in that order: the person’s failure to
reach 16 years (in the original edition), 14 years (in 1998),
16 years (in 2003), 16 years and puberty (in 2012), 16 years
(in the current edition since 2014). The latest version of this
provision provides for liability for sexual intercourse with a
person under 16, committed by a person who has reached the
age of 18 (part 1); sodomy or lesbianism with a person under

the age of 16, committed by a person who has reached the age
of 18 (part 2) [5,23].

In our opinion, the issue of the sign of the victim, which de-
termines the existence of such crime as non-violent sexual inter-
course with a minor, remains controversial and relevant today.
The purpose of this article is to identify the most optimal sign of
a victim of non-violent sexual intercourse with a minor based on
the analysis of approaches to the definition of such a sign in the
criminal legislation of different countries, as well as the doctri-
nal provisions of medicine and jurisprudence.

Material and methods. In the course of the study such meth-
ods of scientific knowledge were used: the dialectical approach
— in the study of changes in approaches to the determination of
the sign of the victim of non-violent sexual intercourse with a
minor under the criminal legislation of some countries; com-
parative legal method — when comparing approaches to the
definition of the victim’s sign in the Criminal Code of foreign
countries; general logical methods (analysis, synthesis, induc-
tion, deduction, generalization) — when identifying the advan-
tages and disadvantages of doctrinal and legislative approaches
to determining the sign of the victim of non-violent sexual in-
tercourse with a minor; dogmatic method — when defining the
concept of «puberty».

Results and their discussion. The study of criminal legis-
lation of a number of foreign countries and the proposals ex-
pressed in science allowed us to identify the main approaches
to the definition of the sign of the victim, the presence of which
should have criminal law significance for qualifying the act as
non-violent sexual intercourse with a minor. Among such ap-
proaches are: /) the age approach, according to which the victim
is recognized as a person who has not reached a certain age; 2)
the medical-physiological approach that provides for the failure
of the victims to reach puberty; 3) the mixed approach: a) cu-
mulative, involving the person’s failure to reach puberty and a
certain age; b) alternative, providing for the person's failure to
reach sexual maturity or a certain age.

Let’s consider the specified approaches in turn.

1) The age approach, according to which a person, who failed
to reach a certain age, is recognized as a victim (Fig. 1).

In the legislation of foreign countries, the age limit of sexual
consent is set mainly from 16 (Algeria, Great Britain, Israel, In-
dia, Norway, Finland, Switzerland, South Africa, Jamaica, etc.),
15 (Guinea, Denmark, Costa Rica, Poland, Romania , France,
Tanzania, Czech Republic, Sweden, Ethiopia, etc.) or 14 years
(Austria, Hungary, Germany, Italy, Paraguay, Peru, Portugal,
Serbia, Togo, Croatia, Estonia, etc.); in some countries, from
the age of 18 (the Dominican Republic, Egypt, Iraq, Malta, Tur-
key, Uganda, etc.), in rare cases there is a different age. The age
of sexual consent can vary even within one State, for example,
in different states of the United States it ranges from 16 to 18
years. Regarding the countries of the former Soviet Union, most
of them set the age of sexual consent is 16 [5]. Interestingly,
the Russian legislator has repeatedly changed this age threshold,
ranging it between 16 and 14 years.

! Note. Hereinafter, the concept of “minor” will cover both boys and girls.
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Criminal-legal protection of minors against non-violent sexual
intercourse.
The age approach (criterion of non-attainment of N years)

Minors under N years,

Minors aged N years,
who have reached who have reached
puberty puberty
Minors under N years, Minors aged N years,
who have not reached who have notreached
puberty puberty

! Note: in Figs. 1, 2, 3 and 4, the shaded area reflects a group
of minors, who are subject to criminal-legal protection against
non-violent sexual intercourse, based on the use of age, medical
and physiological or mixed approaches, respectively

Fig. 1. Criminal-legal protection of minors against non-vi-
olent sexual intercourse. The age approach (criterion of non-
attainment of N years)

With regard to the subjective attitude of the perpetrator to
the age of the victim, the Plenum of the Supreme Court of the
Russian Federation clarified that, «applying the law on crimi-
nal liability for crimes under Articles 131-135 of the Criminal
Code of the Russian Federation, in relation to minors, the courts
should proceed from the fact that the qualification of the crimes
featured is possible only in cases where the perpetrator knew
or admitted that the victim is a person under the age of 18 or of
other age specifically mentioned in the disposition of the article
in the Special Part of the Criminal Codey» [11].

Among the positive aspects of this approach, it should be not-
ed that the establishment of the minimum age of sexual maturity
eliminates the need for mandatory forensic examination to de-
termine the sexual maturity of the victim?, which greatly simpli-
fies the process of qualifying and proving this crime, simplifies
and reduces the cost for criminal proceedings. Similarly, this ap-
proach reduces the probability of objective incrimination (bring-
ing a person to criminal responsibility without establishing his
(her) guilt) as the person does not need to realize that the victim
has not reached puberty [15]. Besides, the statutory determina-
tion of age provides a greater degree of legal certainty compared
to other approaches, as well as the decrease in the discretion of
law enforcement, minimization of errors and corruption risks.

The arguments for justification of the age approach are also
those, that the certain age gives reason to assume that a person
has attained not only puberty, but also a certain level of social,
psychological, spiritual and moral development of the personal-
ity, which is significant for the beginning of sexual life. It is
no coincidence that, with the reaching of certain age, the law
usually connects the emergence of a person’s legal capacity, the
ability to vote, to marry, to enter into employment, and to bear
legal responsibility for his (her) actions. Furthermore, at a cer-
tain age, young people receive an appropriate level of education
(in most countries — secondary education), which allows them to
more address the issue of sexual relations more consciously and
responsibly and to avoid many of the risks connected with them.

At the same time, considering the indicated approach, one
should take into account the fact that such types of age as bio-
logical (anatomical and physiological) and chronological (pass-
port or calendar) are distinguished in medicine. The first type
characterizes the biological state of the organism, and the sec-
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ond is determined by the period from birth to the moment of
its calculation [3]. Since the biological and calendar age of an
individual can differ significantly from each other, the legislator,
operating only by the calendar age category, can ignore in some
cases the actual physiological state of a particular person. In the
situation under consideration, the most significant aspect of a
person’s biological age is the reaching of sexual maturity, which
may or may not correspond to the calendar age of the victim, de-
fined by the legislator. In case of non-compliance between them,
the age criterion becomes formal and does not correspond to
objective reality.

On this basis, opponents to this approach point out that it is
precisely the consideration of the sign of sexual maturity that
prevents harm to the health of the minor. Fixing in the Criminal
Code, for example, the 16-year-age of the victim may cause neg-
ative consequences in case of voluntary sexual intercourse with
a girl who is 16 years old, but who by her physiological char-
acteristics did not reach sexual maturity [2]. Thus, individuals,
who have reached a certain age, but have not reached puberty,
are deprived of criminal-legal protection.

On the other hand, persons who have reached maturity but
have not reached a certain age are limited in their ability to have
sex, since their intercourse with adults would be criminally pun-
ishable for the latter. This can be regarded as a certain manifesta-
tion of sexual discrimination based on the age.

Moreover, it should be noted that according to the medi-
cal scientific literature, puberty comes at the age of 15-16
in the case of girls and at the age of 17-18 on the case of
boys. The time frame for its emergence depends on many fac-
tors — hereditary characteristics, domestic, socio-economic,
climatic conditions, health, nutrition, etc., [12]. This raised
the issue of the validity of choosing of the certain age, since
which sexual maturity is presumed. It seems that since the
basis for establishing criminal responsibility for sexual inter-
course with minors is the concern for the physiological health
of children, it is necessary to take into account how sexual
maturity of a person and reaching of certain age are corre-
lated. Therefore, when determining the age of consent, it is
necessary to proceed from the study of the average indicators
of puberty, which most likely indicate that by reaching a cer-
tain age all or the overwhelming majority of members of this
group will become sexually mature.

Obviously, the legislator should choose this age focusing not
only on the average age, which is indicator for sexual maturity
among the population of a particular country, but deliberately
overestimating it, setting this age bar «with a margin». Besides,
there is the problem of appropriateness of fixing a single age
threshold for girls and boys, which, due to the different rates
of their sexual development, should be differentiated. Conse-
quently, the most general character of the solution of the issue
of the age of sexual consent, manifested by this approach, does
not take into account a number of individual characteristics of
reaching sexual maturity both among individuals and entire
groups of the population.

2) Medical and physiological approach, which provides for
the failure of the victims to reach sexual maturity (Fig. 2).

It should be noted that until 2018 Ukraine remained the only
State in the post-Soviet area and in Europe, the Criminal Code
of which provided for responsibility for non-violent sexual in-
tercourse with a minor based on this approach [5,6].

Note. More information about performing forensic examination concerning establishment sexual maturity of the victim will be

given when characterizing the medical and physiological approach

146



GEORGIAN MEDICAL NEWS
No 6 (291) 2019

Minors under N years, Minors aged N years,
who have reached who have reached
puberty puberty
Min der N
y Ofs under N years, Minors aged N years,
who have notreached ho hav ached
puberty who have notreache
puberty

Fig. 2. Criminal-legal protection of minors against non-vi-
olent sexual intercourse. Medical and physiological approach
(criterion of non-attainment of puberty)

According to article 155 of the Criminal Code of Ukraine be-
fore amendments made by the Law of March 14, 2018, criminal
liability was incurred for sexual intercourse with a person, who
has not reached puberty. At the same time, the Plenum of the
Supreme Court of Ukraine in its Resolution no. 5 of May 30,
2008, «On Judicial Practice in Cases of Crimes against Sexual
Freedom and Sexual Immunity of the Person» determined that
puberty is a physiological condition of the human body that is
characterized by the ability to full implementation of sexual
functions [16]. At the same time, according to the Rules for
conducting forensic medical examinations (surveys) over sex-
ual conditions in the forensic medical examination bureau, ap-
proved by the order of the Ministry of Health of Ukraine of Jan-
uary 17, 1995 (hereinafter referred to as the Rules), the concept
of puberty is differentiated with regards to females and males. In
case of the first, under the state of puberty should be understood
the formation of the female body, when sex, fertilization, preg-
nancy, childbirth and feeding of the child are normal functions
and do not lead to health disorder (Section 2.1.1). In case of
males puberty is characterized by the state of general physical
development and the formation of the gonads, whereby sex life
is a physiologically normal function, which does not cause any
health problems and does not harm the further development of
the body (paragraph 2.13.1) [14].

To qualify the actions of a person pursuant to article 155 of the
Criminal Code of Ukraine in the previous edition of this norm
the mental attitude of the perpetrator towards the state of the vic-
tim was taken into account. The Plenum of the Supreme Court
of Ukraine notes in paragraph 16 of the aforementioned resolu-
tion that voluntary sexual intercourse with a person who has not
reached sexual maturity, constitutes the crime under article 155
of the Criminal Code, in case the perpetrator realized (reliably
knew or assumed) that the victim did not reach puberty, as well
as in cases he should and could have realized this.

At the same time, the appropriateness of enshrining the sign
of minor’s failure to achieve puberty has aroused heated discus-
sion. Among the advantages of this approach, it should be noted
that it contributes more to ensuring the normal sexual develop-
ment of minors and their health. It is based on the physiological
criterion that has a clear medical basis, and therefore is the most
objective.

From a physiological point of view, sexual intercourse causes
actual harm precisely to a person, who has not reached puberty,
regardless of other factors, such as age. Therefore, in early sexu-
al relations the girl’s body is not yet fully formed, so susceptibil-
ity to various infections and viruses increases (more than forty
of infections and more than hundred viruses are known). No less
dangerous these infections are for men, because, remaining un-
treated, they become chronic and cause infertility, the level of
which currently stands at 40-50%. At the same time, the risks
of certain venereal and infectious diseases, which are sexually
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transmitted increase by several times for minors. Another im-
portant argument against early sexual debut is the possibility of
pregnancy. Early pregnancy, both full-term and interrupted, has
a negative impact on girl’s health [17, 18]. Health hazards are
also non-vaginal sex, through which various viruses, infections,
and sexually transmitted diseases can be transmitted. Although
the use of condoms during sexual intercourse significantly re-
duces the risk of infection, nevertheless, experts note that this
does not guarantee full protection, since a virus infection can
occur when in contact with unprotected skin areas [20]. Reach-
ing puberty significantly reduces the level of some of these risks.

Considering the fact that sexual development is manifested
differently not only in different sexual, social, national groups,
but also in individuals, this criterion can be considered the most
individual. However, this advantage causes some problems.
Thus, disadvantages of this approach include the fact that de-
termination of the fact that the victim did not reach sexual ma-
turity often requires special knowledge, and in certain cases, it
is impossible without carrying out an appropriate examination
[15]. For example, in accordance with article 242, paragraph 5
of the Criminal Procedural Code of Ukraine, the examination
is mandatory for establishment sexual maturity of a person in
criminal proceedings for crimes involving sexual intercourse
with a person who has not reached sexual maturity. Based on the
conclusion of the relevant forensic examination, the issue of the
victim’s puberty was being addressed. At the same time, accord-
ing to the Rules, the establishment of sexual maturity is carried
out in respect of persons aged from 14 to 18 (paragraphs 2.1.2.,
2.13.1.). Consequently, at the age of 14, the absence of puberty
was presumed. In other cases, conducting a forensic examina-
tion on puberty was a necessary stage in the investigation of the
relevant crimes [19].

It should be noted that the need for a forensic examination on
puberty, which should be carried out by an expert organization,
expert or experts, on behalf of the investigating judge or court,
provided at the request of the criminal proceedings (article 242,
part 1 of the Criminal Procedure Code of Ukraine), is considered
to be among the factors that complicate the criminal proceedings
and lead to its delay and increasing cost. Besides, this model in-
creases the risks of objective incrimination of non-violent sexual
intercourse with a person who has not reached sexual maturity,
which is unacceptable in criminal law and violates the presump-
tion of innocence.

Furthermore, the statutory determination of puberty as the
sign of the victim of this type of crime causes the problem of
qualifying non-violent non-vaginal sexual intercourse with a
minor of whether such intercourse harms puberty of the person
[6,8].

3) The mixed approach. There are two directions within its

framework.

According to the first direction (let’s call it cumulative), it is
proposed to use as the sign of a victim of non-violent sexual in-
tercourse the person’s failure to reach a certain age (hereinafter
we will also denote it as N years) and puberty.

It should be once more pointed out that such an approach was
enshrined for some time in the Criminal Code of the Russian
Federation of 1996. In article 134 of this Code in 2012 — 2013
the responsibility for sexual intercourse with a person under 16
who has not reached sexual maturity was assigned; the perpetra-
tor could be a person at the age of 18 [23]. At the same time, as
the scientists note, such a formulation, firstly, returned the sign
«achievement of puberty», the establishment of which caused
considerable difficulties for forensic experts, as well as during
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the investigation and consideration of the case by the court;
secondly, it essentially decriminalized non-violent sexual in-
tercourse with a person who has reached puberty but has not
reached the age of 16 [4]. Some scientists assume that a techni-
cal error was made in the Criminal Code of the Russian Federa-
tion, which manifested itself in the use of the conjunction «and»
instead of the conjunction «or» [24].

Thus, according to this approach, only minors up to N years who
have not reached puberty are under criminal-legal protection. Ac-
cordingly, the criminal liability of a person who has voluntary sexu-
al intercourse with a minor is excluded if: 1) the minor has reached
both sexual maturity and N years; 2) the minor has reached sexual
maturity, but has not yet reached N years; 3) the minor has reached
N years, but has not reach puberty (Fig. 3).

Based on Fig. 3, the scope of criminal-legal protection of the
sexual development of juveniles is narrowed compared with pre-
vious approaches. Nevertheless, the advantages of this approach
are that the issue of objective incrimination is partially resolved
(it is not necessary to establish that a person has reached sexu-
al maturity in cases where he (she) has reached N years), and
sexual freedom of persons who have reached sexual maturity is
guaranteed, regardless of their age.

Minors under N years,

finors aged N years,
who have reached who have reached
puberty puberty
Minors under N years, Minors aged N years,
who have notreached who have notreached
puberty puberty

Fig. 3. Criminal-legal protection of minors against non-vi-
olent sexual intercourse. Mixed comulative approach (a minor
has not reached N years and puberty)

In accordance with another direction of the mixed approach
(let us call it alternative), the sign of a victim of non-violent
sexual intercourse is that a person has not reached a certain age
or sexual maturity. Such an approach can be observed in the
Criminal Code of Albania, according to which intercourse with
a minor, who has not reached the age of 13 or has not reached
sexual maturity (art. 100) [5] is qualified as punishable. A simi-
lar judgment with the proposal for amending the Criminal Code
was expressed in the Ukrainian criminal law doctrine (indicating
that a person has not reached 16 or sexual maturity) [1].

Based on the interpretation of this approach, the following
groups of persons are protected by criminal law: 1) minors who
have not reached both sexual maturity and N years; 2) minors
who have reached sexual maturity, but who have not reached N
years; 3) minors who have not reached puberty, but who have
reached N years (Fig. 4). Persons who have had voluntary sexual
intercourse with these victims are prosecuted.

Minors under N years,

finors aged N years,

who hm}']e reached who have reached
puberty puberty
N_I;'lno;?nder N y;a.r; Minors agedN years,
who hav e;mtreac & who have notreached
puberty puberty

Fig. 4. Criminal-legal protection of minors against non-vi-
olent sexual intercourse. Mixed alternative approach (a minor
has not reached N years or puberty)
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Due to its combined nature, this approach, based on Figure
4, significantly expands the criminal-legal protection of sexual
development of minors; however, it retains all the problems in-
herent in previous approaches. In particular, the problem of ob-
jective incrimination is not solved within this approach. Besides,
it involves forensic examination concerning sexual maturity of
the victim even after he (she) has reached the age of N years.

Conclusions. Thus, the research made it possible to establish
that there is no universal approach to the determination of the
most optimal sign of a victim of non-violent sexual intercourse
with a minor, since all the considered approaches have both ad-
vantages and disadvantages.

Medico-physiological approach, in which the criterion of non-
attainment of puberty is laid down, takes into account the interests
of minors, implies an individual approach to each specific situation,
but leaves open the problem of objective incrimination. The age ap-
proach, despite the fact of dominating in most states and being the
most general and formal, does not take into consideration individual
sexual development, as well as the characteristics of the sexual de-
velopment of boys and girls. The mixed cumulative approach (the
approach according to which a minor has not reached N years and
puberty) narrows the criminal-legal protection of sexual develop-
ment of minors, but partially eliminates the possibility of objective
incrimination and expands the sphere of sexual freedom of persons
who have reached puberty. In turn, the mixed alternative approach
(the approach according to which a minor has not reached N years
or puberty), while expanding the criminal-legal protection of sexual
development of minors, does not solve the problem of objective in-
crimination and complicates criminal proceedings in this category
of cases because of the need for forensic examinations concerning
the establishment of sexual maturity of persons who have reached
a certain age.

It seems that the legislator f each State should independently
determine which approach to use, which age of sexual consent
to establish, taking into account the peculiarities of the mental-
ity, traditions, culture, priorities of criminal-legal protection. In
doing so, when choosing the age or one of the mixed approach-
es, in our view, it would be advisable to raise the issue of dif-
ferentiating the age of sexual consent of young men and women.
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SUMMARY

PUBERTY VS AGE: ON THE ISSUE OF A WARNING
SIGN OF A VICTIM OF NON-VIOLENT INTERCOURSE
WITH A MINOR

'Yevtieieva D., *Lapkin A., 2Maryniv V.

! Academician Stashis Scientific Research Institute for the Study of
Crime Problems National Academy of Law Sciences of Ukraine;
2Yaroslav Mudryi National Law University, Kharkiv, Ukraine

The purpose of the study was to identify the most optimal sign
of a victim of non-violent sexual intercourse with a minor based
on the analysis of approaches to the definition of such a sign
in the criminal legislation of different countries, as well as the
doctrinal provisions of medicine and jurisprudence.

In the process of research, such methods of scientific knowl-
edge were used as: a dialectical approach, a comparative law
method, general logical methods (analysis, synthesis, induction,
deduction, generalization), as well as a dogmatic method.

The study of criminal legislation of a number of foreign
countries and proposals expressed in criminal law science al-
lowed to identify the main approaches to the definition of the
sign of a victim, the presence or absence of which should have
criminal law significance for qualifying the act as non-violent
sexual intercourse with a minor. Such approaches are: 1) the age
approach, according to which a person who has not attained a
certain age is recognized as a victim; 2) the medical-physiolog-
ical approach, which involves reaching a victim of puberty; 3)
the mixed approaches: a) cumulative, providing for a person to
reach puberty and a certain age; b) alternative, providing for a
person to reach puberty or a certain age.

The advantages and disadvantages of each approach are ana-
lyzed. It was concluded that there is no universal approach to
determining the most optimal sign of a victim of non-violent
sexual intercourse with a minor, since all the considered ap-
proaches have both advantages and disadvantages. A legislator
in each particular state should independently determine which ap-
proach to use, the age of sexual consent to establish, taking into ac-
count the peculiarities of the mentality, traditions, culture, priorities
of criminal law protection. Moreover, when choosing an age or one
of the mixed approaches, it would be advisable to raise the issue of
differentiating the age of sexual consent of boys and girls.

Keywords: minor, puberty, age of sexual consent, nonviolent
sexual intercourse with a minor.

PE3IOME

MMOJIOBASA 3PEJIOCTb VS BO3PACT: K ITPOBJIE-
ME NPU3HAKA NOTEPIEBIHIEIO OT HEHACHJIb-
CTBEHHOI'O IOJIOBOI'O CHOIIEHUSA C HECOBEP-
IMEHHOJIETHUM

'EsreeBa JI.IL., 2Jlankuu A.B., 2Mapbinus B.1.

'Hayuno-uccredosamensbCkuil. uHCIMumym u3y4eHust npecmyn-
nocmu um. axao. B.B. Cmawwuca Hayuonanvnoii axademuu
npaeosvix Hayk Yrpaumnsl, *Hayuonanenwlil 0puoudeckutl yru-
sepcumem um. Apocnasa Myopoeo, Xapvkos, Yxpauna

HSHLEO HUCCICIOBAaHUA SABHUIJIIOCH BBISBIICHUC Haunboee OI-
TUMAJIBHOTO TIPU3HAaKa IMOTCPHEBIICTO OT HEHACHUJIBCTBEHHOTO
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MIOJIOBOTO CHOIICHHUSI ¢ HECOBEPIICHHOJICTHUM Ha OCHOBAHHUH
aHaJTu3a MOIXO0I0B K OMPEICICHUIO TAKOTO MPH3HAKA B YTOJIOB-
HOM 3aKOHOJIaTEIbCTBE PA3HBIX CTPaH, & TAKXKE TOKTPHHAIBHBIX
MOJIOYKEHUH MEUIIMHBI U FOPUCTIPYICHIIH.

B mporiecce ucciaenoBaHus HCMOMB30BAHBI TaKHE METOIBI
Hay‘{HOFO IIO3HAHH, KakK ):ll/laJ'[e](TI/I‘leCKI/Iﬁ moaxoMd, CpaBHl/I—
TEJIBbHO-IIPAaBOBON METOJl, OOILEJIOTHYECKUEe METOAbl (aHayiu3,
CHHTE3, MHIYKLWS, IeAyKIHUs, 0000IIeHNE), a TAKKe JOrMaTH-
YECKHH METOI.

W3ydeHne yroioBHOrO 3aKOHOZATENILCTBA Psifia 3apyOeiKHBIX
FOCy)IapCTB u npezmon(eﬂuifl, BbICKA3bIBAEMbIX B Haylce yFO—
JIOBHOT'O IIpaBa, II03BOJIMJIO BBIJEIIUTH OCHOBHBIE ITOAXOIBI K
OIPE/ICJICHUIO TIPU3HAKA ITOTEPIIEBIIErO, HAJUYUE HIH OTCYT-
CTBHE KOTOPOTO JOJPKHO MMETh YTOJIOBHO-PABOBOEC 3HAYCHUC
JJI KBaJ’ll/I(l)I/IKaLlI/lPl JACAHUA KaK HEHACUJIBbCTBCHHBIC I10JIOBBIC
CHOLICHHUSA C HeCOBepLHCHHOJ'[CTHI/IM. TaKI/IMH noaxoaaMu sBJISA-
10TCs: 1) BO3pacTHOM MOAXOJ, COIIACHO KOTOPOMY IOTEPIIEBIINM
NPU3HACTCS JIMIO, HE JOCTHUIIIEE OMPEACICHHOTO BO3PAacTa;
2) MenuKo-(pU3HONIOTNYECKHIl TTOIX0, TIPeyCMaTPUBAIOIINN He-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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JOCTYDKEHHE MOTEPIEBIINM TIOJI0BOH 3peocTy; 3) CMELIaHHbIH
MOIXOM: a) KyMYJISITUBHBIN, MPELyCMaTpUBAIOLIMN IOCTIKECHHUE
JIMLIOM COCTOSIHHS TT0JIOBOM 3PEJIOCTH U OIPEEICHHOIO BO3pacTa;
0) aJbTEepHATUBHBIHN, TPEIYCMATPUBAIOIINKN JOCTHKEHHUE JIULIOM
COCTOSIHUSI TIOJIOBOM 3PEIOCTH MM ONPEIeTIEHHOTO BO3pacTa.

[Ipoananu3upoBaHbl NpeUMyLIecTBA U HEAOCTATKU KaKIO-
ro u3 noaxonoB. CuenaH BBIBOA O TOM, YTO YHUBEPCAJIBHOTO
HOJIXO/la K OIPE/IeNICHUI0 Hanbojiee ONTUMAJIBHOTO MPHU3HAKA
MOTEPIEBLIET0 OT HEHACHJIbCTBEHHOTO I10JIOBOIO CHOLICHUS
C HECOBEPLICHHOJIETHUM HE CYIIECTBYET, IIOCKOJbKY BCE pac-
CMOTpEHHBIE IOIXOAbI UMEIOT KaK IPEHMYIIEeCTBa, TaK U He-
JIOCTaTKU. 3aKOHOJATeNlb B Ka)KIOM KOHKPETHOM TOCyHapcTBE
JIOJDKEH CaMOCTOSITEIBHO ONPENeNIuTh, KaKoi IOIXOA eMy HC-
I10J1b30BaTh, KAKOW BO3PACT I1OJIOBOTO COIVIACHSl YCTaHABINBATH
C Y4eTOM OCOOEHHOCTEH MEHTaluTeTa, TPAAULUH, KyJIbTYpbl,
IIPUOPUTETOB YIOJOBHO-NIPAaBOBOM oxpaHbl. IIpu 3TOoM mpH
BBIOOpE BO3PACTHOrO JINOO OJHOTO M3 CMELIAHHOTO IOIXO0B
1es1eco00pa3Ho CTaBUTh BOIPOC O JuddepeHpanmum Bo3pacra
II0JIOBOT'O COIVIACHS IOHOLIEH U JIeBYIICK.
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Soviet State was internally contradicting socioeconomic sys-
tem with mutually excluding characteristics where the declared
ideological concepts and human rights were absolutely differ-
ent from the reality. And these contradictions created the driving
force for the protest movement, adding legitimacy to it.

Irrespective of the above, in the USSR, there was the whole
set of external and internal factors providing to the citizens cer-
tain extent of comfort and some guarantees.

External factor was the “super-state” image ensuring peace
and international stability according to the simple logic. In ad-
dition, this prominent power was the irritating factor that made
the protests more extensive and, after decomposition of Soviet
Union, became the irritating factor that caused more exten-
sive protests and, after decomposition of the USSR, became of
means of showing aggression against the newly emerged sover-
eign states.

Internal factor was multi-layered implied the following:

1. Guaranteed employment and minimum wage;

2. “Free” health care service provided by the state;

3. “Free” secondary and higher education provided by the state.

The strict hierarchical structure and a more or less consistent
approach to compliance with the Communist principles (regard-
ing differences associated with the epoch) strengthened the false
sense of possibility of justice.

All the above has caused the sense of security in the popula-
tion and gave them the hope that in the event of gaining na-
tional liberty and socioeconomic changes all this wealth would
achieve new level.

After dissolution of the USSR, some former soviet repub-
lics (Georgia among them)initiated dramatic changes. Against
background of the domestic and foreign problems,the systems
proven in the previous formation to certain extent were fully
eliminated and the country was thrown into the socioeconomic
chaos. Nothing actually new was created. Heavy social and eco-
nomic situation, supposedly, had affected humanhealth as well
[9]. Impact of social factors at neuroendocrine level is consid-
ered as well [16].

Naturally, in such situation, no any security or social guaran-
tees could be even discussed. Expected challenges had potential
to impact the population’s psychical condition. On one hand
the country was actually at war, with all signs characteristic for
such situations. There actually existed the enemy and sense of
inevitability of fight, thus reducing chance of depressiveness.
Though, all external and internal soviet factorsgiving even il-
lusive sense of security have disappeared. Need of the new fac-
tor emerged and this contributed to revival and strengthening of
the new (well-overlooked old) and much more universal, sound
system proven throughout the centuries. Certainly, this was re-
ligion. To some extent, it has regained its original function, the
one of so called “initial element of healthcare” [17].

At the same time, steps made towards the faith continued the
national movement and eventually led the country to the state
sovereignty that was quite fragile. The faith had to regain the
lost positions and, basically, it had to “do” for what it existed and
exists in both, institutional and personal sense [13].

Sense of security emerged among the people was quite natu-
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ral, historically grounded and logical for the population of our
country. Finally, all these brought unconditional and all-em-
bracing authority to Georgian Orthodox Church and, actually,
it turned out to be very firm up today, not only for the Orthodox
parish but for the representatives of all nationsand confessions
residing in the country.

Church became not only consolation and real support for the
society in general but also, it became the individual refuge for
the healthy and psychically injured people. Such experience,
especially with the elderly and disabled people, was indicated
in the developed countries as well [5,10,11]. Though, naturally,
this has not solved the problem.

Mental health is a global problem and conception of approach
to it should be regarded in the global context. Connections be-
tween religion and mental health have been the subject of exten-
sive and thorough studies in many countries [3,5] as the religion
is one of the most significant socio-cultural institutes/factors that
substantially affect formation of the values and individuals’ be-
havior and hence, research of the above interaction is of great
significance in the process of analysis and management of the
issues associated with psychical health [12,19,20]. Subjects of
observations include influence of religion on such medical so-
cial issues as fertilization [8].

This work is a brief summary of many-year research focused
on the possible relationship between one of the most important
social institute — the religion and anxiety-depression syndrome.

Mental health — global context. With respect of frequency,
psychical disorders are quite widespread. Interviewing of over
60000 adults in 2003-2004, in 40 countries of the world, showed
that in most countries the rate of occurrence of mental disorders
varied between 9.1% and 16.1% (“Strategic Document for Men-
tal Health Development and 2015-2020 Action Plan”).

Impact of mental disorders on life expectancy, personal and so-
cial life is significant as well. Share of he mental and behavior disor-
ders in the lost years of life is 8.1% while respiratory diseases is 9%,
all types of tumors — 5.8% and heart diseases —4.4% [5].

All over the world, 12% of disability-adjusted life years lost
(DALYs) due to disabilities is conditioned by mental and be-
havioral disorders which exceeds the global problems caused by
cardiovascular conditions (9.7%) and malignant tumors (5.1%)
(“The Strategic Document for Mental Health Development and
2015-2020 Action Plan”).

Though mental disorders significantly impact the life quality,
in the low and medium-income countries, in average, only 2%
of the total national health care budget is spent for mental health
(The Strategic Document for Mental Health Development and
2015-2020 Action Plan).

In the developed European countries, state expenses for men-
tal health are as high as 8-12% of total healthcare costs of the
state(“The Strategic Document for Mental Health Development
and 2015-2020 Action Plan”).

60% of all countries of the world, with 72% of the world pop-
ulation, have formulated the policies for mental health.

In the low- and medium-income countries the state expenses
in the sphere of mental health are critically low — less than USD
2 per capita:
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Fig. 1. Average expenditure on a person in the field of mental
health — The group of the countries of “the World Bank”

According to the service network, the general indicators of
the distribution of expenditures in the field of mental health are
as follows:
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Fig. 2.Distribution of expenditures on the field of mental
health in the service network

In the mental health sphere aggregate number of workers per
100.000 people is 9. Index of variability, by the countries’ in-
come, varies from 1 to 50.

In 41% of the member states of the World Health Organiza-
tion at least 2 programs for prevention and promoting mental
health are carried out. More than half of them are focused on
raising awareness or overcoming the stigma.
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Mental Health Atlas. WHO. 2014
Fig. 3. Preventive and health promotion programs: the pre-
vention forms

World Health Organization pays particular attention to the
utilization of the treatment and social support services. It should
be noted that in this respect, the situation is quite severe in the
low-income countries. In the low-income countries, numbers of
treated cases of severe mental disorders (per 100.000 people)
trough special mental health care services are as follows: mod-
erate-severe depression: 10; bipolar disorders: 2; psychosis: 20;
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while in the high income countries these figures are as high as:
moderate-severe depression: 189; bipolar disorders: 42; psycho-
sis: 324. And indicator of social support delivery (per 100.000
people) in low-income countries is 14, while in the high income
country similar indicator is 520. The relevant data about Geor-
gia is not classified separately as the World Health Organization
does not request information on specific diseases. Accordingly,
the data about Georgia is included in the overall data of the low-
income countries.

Analysis of the Key Documents Used in the Study. The con-
ceptual frame of our research is based on international and na-
tional framework documents, primarily, “Health 2020. A Euro-
pean policy framework supporting action across government
and society for health and wellbeing” should be mentioned.

In 2012, at the session of the European regional committee of
the World Health Organization, 53 countries of the European re-
gion approved the health policy framework based on new values
and evidences of the region — Health 2020. In terms of mental
health, the document pays attention to such important issues as

- Healthcare inequalities within and between the countries;

- The necessity of strengthening mental health programs and
studying social factors related to mental health;

- Advisability of integrating mental and sexual health issues;

- Strengthening the efforts related to non-communicable dis-
eases and declaring the priority areas including the action plan
of mental health of the World Health Organization for Europe;

- Forming financially sound, targeted healthcare systems ori-
ented to the people, based on evidences; adaptation to chang-
ing demography and disease trends, especially in case of mental
health, chronic diseases and aging. These documents were de-
veloped in 171 member states of the World Health Organiza-
tions (88% of the member states of the WHO). The tool for ob-
taining the information was a questionnaire that was sent to all
the member states. The Atlas declares the mental health action
plan for 2013-2030 [1].

Objectives of the Action Plan:

1. Ensuring effective management in the field of mental health;

2. Establishing/Strengthening complex, integrated and flexible
services oriented towards mental health and social support in
the society;

3. Implementation of strengthening and prevention stratregies in
the field of mental health;

4. Strengthening information systems, the actual data base and
research in mental health.

National Documents. “The State Conception for Mental
Health Care” adopted by the resolution of the Parliament of
Georgia (N1741-1 S, Kutaisi, December 11 2013).

The document specifies the main principles and values of the
state policy regarding mental health care, gives the assessment
of the current situation and perspectives, defines the goals of
the state policy in the field of mental health care, discusses the
functional structure of the field of mental health care and the
main directions and necessary resources for the development of
the mental health care sphere.

With respect of the international standards, the state policy
key principles in the field of mental health are as follows:

a) comprehensiveness (universality);

b) social justice (equality);

c) availability of medical services;

d) solidarity;

e) sustainability;

f) rights to participate in decision-making;
g) respect for human dignity;
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h) non-discrimination;
i) transparency;
j) accountability.

The document states the vision of the future in response to the
above-mentioned challenges. The mental health strategic plan
aims to contribute to the mental well-being of the society, pre-
vent mental disorders, protect the rights of people with mental
disorders, to reduce the morbidity and mortality caused by men-
tal disorders in Georgia, to help the people having mental health
issues in self-determination and integration into the society.

According to this approach, the needs of the people with men-
tal disorders should be assessed on regular bases and the existing
institutions should be checked considering the reality (financial
capabilities, the quality of personnel training, etc.).

At the above-mentioned global and national levels, the inten-
sive and ambitious campaign is added by such significant influ-
ence of the social institution on mental health of the population
as religion using it organizational (church) and private spiritual
practices.

From the list of mental disorders, we have chosen to study the
syndrome of anxiety-depression as it is the most common type
of the disease associated with the social field.

The Methodological Framework of the Research. Studying of
the interrelation between religion and mental health requires a
systematic, interdisciplinary approach. Georgia, considering the
Soviet past and the post-soviet socioeconomic problems, lacks
scientific-research information not only about the interrelation
of these two important fields but also regarding each of them.
In post-Soviet Georgia, the experience of studying in the said
fields is at the formation stage and naturally, its pace and scale
is not sufficient.

To minimize the information shortage impact a multi-level
methodological strategy has been developed on the basis of a
triangulation approach:

The first step — theoretical methods: analyzing literature, ana-
lyzing secondary information, analyzing documents;

The second step — the qualitative method: research conducted
by experts using in-depth interviewing;

The third step — the quantitative research and diagnostics on
the basis of random sampling.

The research process was conducted on the basis of perma-
nent consultations with the neurology, bioethics, psychology,
theology and sociology experts, various church circles. A. Zura-
bashvili Association of Psychiatrists of Georgia was actively
involved in the research process.

15 respondents were selected as qualitative research experts:
3 psychiatrists, 2 neurologists, 1 specialist in bioethics, 5 priests
of different religious convictions, 2 psychologists and 2 theolo-
gians. Each of them participated in an unfocused in-depth in-
terview. The initial general questions were intended to find out
their experience, attitudes and expectations with respect of the
subject of the study.

The objective of the first two stages of the study was prepar-
ing the final part — quantitative research and diagnostics as well
as the proper mechanisms for the research validation.

Based on the previous stages of the study and the consulta-
tions with experts the main research issue for the final part was
specified: the relations between one of the important characteris-
tics of mental health — the severity of depression and the degree
of religiosity defined in connection with Orthodox Christianity.
The conceptual and operational definitions of basic concepts
were prepared. The general scheme of data analysis, a sampling
model and statistical methods of data processing were deter-
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mined. A research tool was selected to diagnose depression and
a technique for quantitative inquiry was developed.

A General Scheme for Data Analysis. The severity of de-
pression was selected as a resulting (observable) variable. It was
hard to form the set of factor variables on the basis of which the
severity of depression was supposed to be defined due to the
lack of such types of studies in Georgia. So, we decided to use
as broad spectrum of factors as possible.

When selecting factors and forming relevant scales, the pe-
culiarities of measurements used in relevant studies at differ-
ent times and in different countries were analyzed [14]. In this
regard, the collective work “Multidimensional Measurement
of Religiousness/Spirituality for Use in HealthResearch: A Re-
port of the Fetzer Institute/National Institute on Aging Working
Group” [18] turned out to be the most important resource.

In the group of factor variables, together with the variables
related to religion, the general demographic characteristics that
influence the rate of depression according to the global experi-
ence were included.

The scheme of the statistical analysis of the data was planned
as follows:

- Descriptive statistics: the single-dimensional analysis — for
the purpose of general situation description, as well as identifi-
cation of the most topical behaviors/attitudes/values in religious
practice; the correlation analysis: for the purpose of examining
the relationships between factor variables and a dependent vari-
able;

- The factor analysis: for the purpose of identifying possible
general latent factors on the basis of the religiosity variables that
had been distinguished on the basis of descriptive statistics.

- The hierarchical cluster analysis: for the purpose of forming
the scale of the degree of religiosity;

- The correlation analysis: for the purpose of examining the con-
nection between the variables formed as a result of statistical
analysis and a resulting variable;

- The regression analysis: for the purpose of defining the per-
centage of the factors identified as a result of the research that
have a statistically significant impact on the formation of the
severity of depression. The statistical analysis of the data was
carried out using software IBMSPSSStatistics 22.

Research Instruments. Beck Depression Inventory (SDI) was
selected to diagnose depression. It is the most commonly used
screening-method to identify depression and define its degree.
The scale was developed by T. Beck [4] based on clinical obser-
vations, it allows identification of the most relevant and impor-
tant symptoms of depression. The tool and the mechanism for
the analysis of results were given by A. Zurabishvili Association
of Psychiatrists of Georgia.

The questionnaire consists of three main parts.

The first part includes identification and technical questions
regarding a respondent, an interviewer and the process of inter-
viewing.

The second part contains demographic parameters: gender,
age, nationality, religious conviction, education and the vari-
ables related to income.

The third part includes questions about the religious prac-
tice, values and attitudes of Orthodox Christians as well as the
ones regarding religious issues related to different information
sources.

General Population: the adult population of the city of Thbilisi;

Sampling frame: 2012 parliamentary election base;

Sampling size: 500 completed interviews;

Sampling method: stratified cluster sampling.
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Margin of error: 3.6% considering design effect and stratifica-
tion; 95% of reliability enabling us to generalize the research
results to the entire population of Thbilisi.

The processes of diagnostics and interviewing were conduct-
ed with the participation of only an interviewer and a selected
person (without the presence of other people) in compliance
with the norms of bioethics and research ethics.

Our main results were published in 2017 [7]. Briefly, it is as
follows: the mean indicator of the degree of depression — 10.14
points is the inferior limit of mild depression while the median
indicator — 9 points is the superior limit of the minimum interval
of the symptoms of depression (no depression).

The majority of the participants of the survey — 53.26% had
no depression at all and the cases of severe depression were
minimal:

Total points
More than 30 points (severe depression) 2.87%
7-29 points (moderate depression) 18.28%
0-16 points (mild depression) 25.59%
0-9 points (no depression) 53.26%

It is noteworthy that the difference between psychological
symptoms (1-13 items on the scale) and the specific behavioral
expressions of depression (14-21 items on the scale) is not sig-
nificant statistically — there is no general trend toward psycho-
logical or behavioral symptoms of depression (Sig. (2-tailed)
=0.579).

Dependence of the Depression Severity on the Degree of Re-
ligiosity. The degree of religiosity was determined in relation to
Orthodox Christianity. This strategy enabled us to concentrate
on one specific and the most widespread religious conviction
(89.3% of respondents in our survey) but observe the depression
rates of the whole adult population of the capital city.

With the help of small-scale researches and consultations with
expert theologians, 25 indicators were selected for the measure-
ment stage and among them 7 indicators were distinguished at
the stage of the statistical data analysis. Each of these 7 indica-
tors has statistically significant relation with the depression rate
(the total points):

1. The role of faith in dealing with the mental problems

2. The role of faith in dealing with the health problems

3. The ability to always forgive others

4. The frequency of reading about the saints’ lives

5. The precedent of doubting the existence of God

6. The precedent of being angry with God

7. The feeling of being abandoned by God.

As a result of the factor analysis of these seven variables,
only one general factor was identified — all the above-mentioned
indicators were combined into one factor that was called “the
religiosity factor”.

Since the factor is not a normalized phenomenon, we intro-
duced “the religiosity index” that was normalized [0;1] in the
segment with the following condition: if each parameter in-
cluded in the factor takes a minimal value, the index is given a
minimum value of 0 but if each parameter included in the factor
takes a maximum value, the index is given the value of 1 or a
maximum value. The contributions of parameters included in
the factor in the formation the index were determined by the
linear regression model. In the cases when the self-identification
to the research religious conviction was not identified, the index
was given the zero value.
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The correlation analysis has shown a statistically significant
inversely proportional dependence between the severity of de-
pression and the degree of religiosity: the rise of the degree of
religiosity decreases the severity of depression.

The Evaluation of the Percentage and Role of the Factors in
the Formation of the Severity of Depression. Among general de-
mographic parameters, as it turned out, the severity of depres-
sion depends on gender, marital status, age and the self-assess-
ment of the economic situation of the family:

The severity of depression is higher in females than in males
(Sig.=.003);

The severity of depression is lower in married people than in
the single (Sig.=.045);

The severity of depression is directly proportional to age
(Sig.=.004);

The severity of depression is inversely proportional to the self-
assessment of the economic situation of the family (Sig.=.000)

On the basis of the analysis the percentage of each of them in
the formation of the severity of depression has been determined:

Self-assessment of the economic situation
. 15.5%
of the family
Religiosity 34.3%
Gender 18.1%
Marital Status 16.3%
Age 16.1%

Depending on the factor weights, considering the contribu-
tions to the formation of the severity of depression, the religios-
ity was distinguished — the shares of the other factors were far
behind it. In addition, since as a factor it is inversely propor-
tional to the resulting variable, we can conclude that the general
low rate of the severity of depression can be significantly (with
34.3%) explained by the religiosity factor.

Conclusions:

The anxiety-depression syndrome (ADS) takes one of the
leading places in the world’s mental health priority list and a
number of documents and programs have been developed to
overcome it both at the global and national levels;

As arule, ADS is associated with sociopolitical problems and
it is directly proportional to the external and internal instability
of the country and the feeling of vulnerability;

The role of church or faith, institutional and private spiritual
practices in general is especially huge in low- and medium-in-
come countries and successfully substitutes social and economic
guarantees. The success depends on the authority of church as
the institution and the activities carried out by this institution.

In the countries with developed economies and social security
systems existential dilemmas, career dissatisfaction, urbanism and
industrialization with their worst expressions, alienation, environ-
mental and human ecology problems etc. frequently show up. In
such cases, the role of church increases and sometimes it becomes
the only lifebuoy. This factor is the same in the society of the
wealthy people of low-income and middle-income countries.

At the end of the final stage of the research, the methodologi-
cal recommendations were developed which would contribute
to the optimal mobilization of research resources related to this
topical but less studied issue. Namely, the main findings of the
various stages of the research enable us to conclude that con-
ducting scientific-research processes related to the research is-
sue is topical considering the advisability of further activities:

- Adaptation of the global experience related to spiritual and
mental health studies at the national level,;
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- Focus on the priorities and methods related to mental health
studies declared by the World Health Organization and the na-
tional socio-political institutions;

- Expanding the geographical area of spiritual and mental
health studies in Georgia as well as conducting researches in
the regions.

- Expanding the sampling size for the purpose of a more accu-
rate and detailed description of the existing links between men-
tal health and socio-demographic parameters.

- Deepening research on the relationship between religion fac-
tor and mental health — involvement of other factors related to
different religions, degrees of religiosity and spirituality simul-
taneously and permanent research of the religiosity indicators.

- Conducting systematic, interdisciplinary researches based
on the triangular approach as the factors related to mental health
belong to different fields;

- Conducting serial (repeating) researches for the purpose of
identifying dynamics and future trendsin the relationship be-
tween spirituality and mental health.
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SUMMARY

MENTAL HEALTH AND RELIGION: INTERRELATION
AND CHALLENGES IN POST-SOVIET GEORGIA

Shengelia R., Durglishvili N., Giorgadze K.,
Ketchakmadze 1.

Ilia State University, Thilisi, Georgia

Anxiety and depression syndrome (STD) are at the forefront
of the world mental health priority list. To address this prob-
lem, a number of instruments and programs have been devel-
oped at both the global and national levels. STD is associated
with a socio-political problem and correlates with external
or internal instability in the country. In such circumstances,
a special place is given to religion. The role of the Church,
faith is important in low-or middle-income countries and
depends on the authority of the Church as an institution, its
activities and activity. At the final stage of the study the rec-
ommendations are presented.

Keywords: anxiety-depression syndrome, mental health, Georgia.
PE3IOME

INCUXHUYECKOE 3JOPOBBE U PEJIMI'USA: B3AU-
MOOTHOIIEHHSA B IOCTCOBETCKOWM I'PY3UH

Ilenrenus P., lypraumsuiau H., Fnopranse K.,
Keuakmanze U.

Yuueepcumem Hnou, Tounucu, I pyzus

Cunzppom tpeoru u apenpeccun (CTJ) 3anumaer mnepeno-
BO€ MECTO B IPHOPUTETHOM MHUPOBOM NEPEUYHE INCUXHUYCCKOI'O
3M0poBbs. [l perieHus 3Tol MpoOIeMbl pa3paboTaH IebIi
pAX IOKYMEHTOB M IIPOrpaMM Kak Ha MHPOBOM, TaK M Ha Ha-
roHansHoM ypoBHsax. CTJl accouuupyetcs ¢ mpobieMoii co-
[IMAJIBHO-TIOJINTHYECKOTO XapaKTepa 1 KOpPesUpyeT ¢ BHEIIHEeH
WM BHYTPEHHEH HEeCTaOWJIBHOCTBIO B CTPaHE, UyBCTBOM He3a-
IIUIIEHHOCTH.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSBLI6()

B Takux ycnoBHsx 0C060€ MECTO OTBOJAMTCS pesuruu. Poib BM KaK MHCTHTYIMH, €€ JEATEIbHOCTH U aKThBHOCTH. Ha 3a-
LlepkBH, Bepbl SIBISICTCS HEMAJOBAKHOW B CTpaHaX C HU3KUM KJTIOYHUTEITLHOM 9Talle HCCIE0BaHus Ha OCHOBE aHaJn3a Mpe/i-
WITH CPEJIHMM YPOBHEM JI0XO0JIa M 3aBUCHUT OT aBToputeTa Llepk- CTaBJICHBI 0000IIAIONINE KAYECTBCHHbIC PEKOMCH IAIIHH.
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