(GEORGIAN
VIEDICAL
INNEWS

ISSN 1512-0112 No 6 (315) Uonb 2021

TBUJIMCHU - NEW YORK

EXEMECSUYHBIN HAYUHBIN )KYPHAJ

Mennnunckue HopocT I'py3uun
Logodmggmml Lsdgroobm Losbemgbo



GEORGIAN
MEDICAL
NEWS

No 6 (315) 2021

Published in cooperation with and under the patronage
of the Tbilisi State Medical University

N3naercs B COTpyAHUYECTBE U IO IIaTPOHAKEM
TOnIMCCKOro rocyIapCTBEHHOTO METUIIMHCKOTO YHUBEPCUTETA

35dm0393> mdoaolols Lobgedfogm LsdgwoEobm ¥bogg@lodgdmsb
05653dOMAgmdoms s dobo 3sG®mbogom

EXXEMECSIUHBIN HAYYHBIN KYPHAJI
TBUJIUCH - HbIO-IOPK



GMN: Georgian Medical News is peer-reviewed, published monthly journal committed to promoting
the science and art of medicine and the betterment of public health, published by the GMN Editorial
Board and The International Academy of Sciences, Education, Industry and Arts (U.S.A.) since
1994. GMN carries original scientific articles on medicine, biology and pharmacy, which are of
experimental, theoretical and practical character; publishes original research, reviews, commentaries,
editorials, essays, medical news, and correspondence in English and Russian.

GMN is indexed in MEDLINE, SCOPUS, PubMed and VINITI Russian Academy of Sciences. The
full text content is available through EBSCO databases.

GMN: Meaununckne HOBOCTH I'py3mu - exeMecSuHbI PElEH3UPYEMbIM HAy4dHBIM KypHaT,
n3naércs PenakunonHo Kouteruei u MexayHapoaHo# akajieMueit Hayk, 00pa3oBaHusl, UCKYCCTB U
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Hay4YHbIC COO6H.I€HI/I$I, HOBOCTU MCIWIIMHBI U 3APAaBOOXPAHCHUS.

Kypnan unnexcupyercs B MEDLINE, orpaxén B 6a3e qanubix SCOPUS, PubMed 1 BUHUTU PAH.
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K CBEAEHUIO ABTOPOB!
[Ipu HampaBIeHUY CTAaTbH B PEAAKITHIO HEOOXOINMO COOITIOATh CISAYIONINE TIPABHIIA;

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

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

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

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

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

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

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

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

7. ®aMUIIUU OTEYECTBEHHBIX aBTOPOB MIPUBOJATCS B OPUTHHAIBHON TPAHCKPUIILINH.

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

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

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

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

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

Hpﬂ HApyHI€HUU YKa3aHHbIX IPaBUJI CTATbU HE paCCMaTPUBAIOTCH.




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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Nodular, solid-cystic hidradenoma is a benign cutaneous tu-
mor with eccrine or apocrine sweat gland origin that is most
commonly found in the head, neck, trunk, and upper extremity
regions of patients in the middle to older aged groups. The legs
are involved only in 4.5%, while the feet become rarely affected
[1]. Majority of these tumors are asymptomatic, slow-growing,
solitary, and nonulcerative in presentation [2,3]. Hyperpigmen-
tation is a rare feature of these benign tumors and may be due to
mechanical friction [4].

Nodular hidradenomas represent a dermatological pitfall, be-
ing difficult to differentiate clinically and dermoscopically from
basal cell carcinoma (BCC) and melanoma [5].

Case Report. We report on a 53-year-old man, presented with
a firm, bluish nodule on his left ankle that developed over several
months (Fig. 1). He was otherwise healthy and was without any
medication. He did not remember a trauma at the site of the lesion.

.A\'_"_A W M /
Fig. 1. Hyperpigmented nodular hidradenoma of the ankle

The 1 cm large nodule was not painful but mobile to the un-
derlying tissue. We suspected a thrombosed hemangioma. For
the differential diagnosis we considered ruling out an atypical
pilomatricoma, a pigmented basal cell carcinoma, and a gan-
glion cyst with bleeding.

The lesion was completely removed surgically and the defect
was closed by a tissue advancement flap. Healing was unremark-
able. Histologically we found a well circumscribed solid cystic
dermal tumor with signs of bleeding and tissue necrosis. The
nodule was composed mainly of eosinophilic cells and some
clear cells. There was no cellular or nuclear atypia, no increased
mitotic activity. The stroma was myxoid (Fig. 2a & b). The over-
lying epidermis appeared slightly hyperpigmented, possibly due
to mechanical friction.

The diagnosis of a benign nodular solid-cystic hidradenoma
was confirmed.

© GMN

Fig. 2. Nodular solid-cystic hidradenoma. A well-circum-
scribed dermal epithelial tumor with a myxoid stroma (hema-
toxylin-eosin, x 2)

Fig. 3: Closer view. No mitotic activity can be seen. Some
spaces filled with blood (hematoxylin-eosin, x 4)

Results and discussion. Hidradenoma (syn. acrospiroma)
is a benign adnexal tumor with eccrine or apocrine differen-
tiation. Most of the lesions are asymptomatic and solitary.
The pathogenesis of hidradenomas — eccrine and apocrine — is
poorly understood. A trauma is reported in Y4 of cases. Recently,
CRTC-MAML fusion gene was reported in hidradenomas, with
CRTC1-MALM?2 fusion transcript being demonstrated in ap-
proximately 26% to 50% of cases, while CRTC3-MAML? fu-
sion was seen in about 5% of tumors. CRTC1-MAML?2 consti-
tutively activates CREB-mediated transcription and has shown
an oncogenic potential in vitro [6].



Histologically, most nodular hidradenomas are dermal cir-
cumscribed, solid and cystic, symmetrical, lobulated tumors
with a sheet-like and papillary architecture. They may present
with a pseudocapsule of compressed and hyalinized collagen
bundles. Cells are round or polygonal, mostly eosinophilic.
Clear cells are rich in glycogen and present an apocrine differen-
tiation. Squamous differentiation and sebaceous differentiation
are common, while poroid differentiation is rare. The stroma can
be myxoid, fibrous or mixed [7]. Malignant transformation of
nodular hidradenoma is quite rare, but these tumors are aggres-
sive [8].

Differential diagnoses of solid nodular hidradenoma include
BCC, squamous cell carcinoma, melanoma, breast cancer, digi-
tal ganglion cyst, and digital papillary adenocarcinoma, depend-
ing on the anatomical region [9-12]. As in our case, a hyperpig-
mented hidradenoma is even more difficult to diagnose solely
on clinical findings. Hidradenoma of the ankle is very rare. We
found only one case of a clear cell hidradenoma on the ankle in
the English literature [13].

Hidradenoma should be considered as a possible differential
diagnosis in case of pigmented soft tissue tumors of the ankle.
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SUMMARY

PIGMENTED NODULAR CYSTIC HIDRADENOMA OF THE ANKLE

'Wollina U., 2Schénlebe J., * Goldman A.
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Solid-cystic hidradenoma is a benign cutaneous tumor that is
most commonly found in the head, neck, trunk, and upper ex-
tremity regions of patients in the middle to older aged groups.
Presentation on lower extremities and in particular on the foot is
uncommon. Nodular hidradenomas represent a dermatological
pitfall, being difficult to differentiate from basal cell carcinoma

and melanoma. We report on a 53-year-old male patient with a
pigmented nodular hidradenoma on his ankle that was surgically
removed. We discuss histopathology and differential diagnosis
of this eccrine tumor of skin. This is the second reported case in
the English literature.

Keywords: pigmented nodular cystic hidradenoma.
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IIUI'MEHTUPOBAHHAS Y3JIOBATAS KUCTO3HASI THIPATIEHOMA OBJIACTH JIOABIKKHU
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ConuIHO-KUCTO3HAs TUApAJCHOMa SBIAETCS J0OpoKaue-
CTBEHHOM KO’KHOM OITyXOJIb0, KOTOpasl Yallle BCEr0 BCTPEYaeTCs

8

B 00JNACTSX TOJIOBBI, LIEH, TYJIOBHINA U BEPXHUX KOHCYHOCTEH
Cpeu MalMeHTOB B IPYIIIaX CPEAHEro U cTapiiero Bospacra. Jlo-
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KaJTM3aIysl Ha HIDKHIX KOHEYHOCTSIX, 0COOSHHO B OOJIACTH CTOIIBI,
BCTPEUACTCSI PEAKO. Y3JIOBBIC THIPAIACHOMBI MPEICTABISIOT CO-
0011 TMarHOCTUYECKYIO AWIEMMY B JEPMATOJIOTHH, TIOCKOIBKY NX
TPYAHO OTINYHTH OT 0a3aJIbHOKICTOYHOTO paka M MEJIaHOMBI. AB-
TOpaMH NIPEJCTABICH KIMHUYESCKHUH ClTydail 53-JIeTHero manueHTa

MY>KCKOTO TI0JIa C TIMTMEHTHPOBAHHON y37I0BaTON I'MIpaeHOMON
o0acTy JIOABDKKH, KOTOpast ObUIA yajIeHa XUPYPrIdeCKUM Iy TeM.
B crarbe 00cyx’1atoTcst aCeKThI THCTOIATONIOTHH 1 I depeHtI-
QIBHOU TMATHOCTUKH 9TON SKKPUHHOH OITyXOJIH KOXKU. DTO BTOPOI
ClTydaii, 0 KOTOPOM COOOIIAeTCs B aHIIIOSI3BITHON JIUTEpaType.
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OPEN RYGB LONG-TERM COMPLICATIONS: VENTRAL HERNIA -
REPORT ON A 10-YEAR SINGLE-CENTER EXPERIENCE
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IIncisional hernia is the protrusion of the abdominal contents
through an orifice — a defect of the abdominal wall where it pre-
viously underwent surgery due to possible healing alterations
caused by inflammation or lack of substrate for adequate closure
of the wound [4,8,10,13,28]. Current papers show the incidence
of incisional hernia in non-obese patients at the rate of 10-15%.
There is an increased incidence rate of over 25-30% in morbid
obese patients, probably related to the lower amount of collagen
[10], and the recurrence can increase up to 67% when the repair
is performed without a mesh insert [3].

The closure defect is more frequent in vertical incisions in the
median line in its infra-umbilical portion [4,8]. Incisions in the
median line are commonly used in the open Roux-en-Y gastric
bypass (RYGB) [18]. Although videolaparoscopic RYGB are
preferred by recent studies [27], open RYGB are still very use-
ful, especially in low-middle income countries, by its significant
lower equipment investment, costing around 50% less than the
laparoscopic or robotic RYGB [11].

© GMN

We report the epidemiology and intervention of a 10-year ex-
perience of a single center applying sublay retromuscular Rives/
Stoppa technique repair in patients with incisional ventral hernia
of open RYGB. We hypothesize if there are any apparent risk
factors to the abdominal wall compromise and if the surgical
treatment outcome were different from the literature. We identi-
fied in the sample a predominance of female patients and high
BMI at the moment of bariatric surgery as well as we identified
low recurrence rate and length-of-stay at the hospital compared
to the literature.

Material and methods. This study consists of a retrospec-
tive analysis of patients who underwent open Roux-en-Y gastric
bypass from January 2006 to December 2015 in a single-center
brazilian hospital. The same medical group performed the sur-
gery and the incisional hernia repair. The data included here
consists of demographics, body mass index (BMI), and hernia
characteristics such as status of natural history (elective or ur-
gency surgery). Short-and long-term follow up data consisted



of length of hospital stay (LOS), evaluation of early and late
complications, follow ups, and the frequency of recurrence by
clinical examination. The BMI, a standard index for classifying
obesity, was calculated as BMI=weight (kg)/height(m)?. Data
was analyzed in SPSS 18 and statistical significance was con-
sidered when p<0.05.

The diagnosis of incisional hernia was essentially clinical.
No complementary exam was used if the protrusion was clearly
seen. If the clinical exam was not clear, an ultrasound was used
to confirm the diagnosis.

The procedure used the Rives/Stoppa technique with retro-
muscular mesh positioning [24]. A previous incision (old scar)
was dissected and resected. The hernia sac was identified and
isolated. Opening and resectioning of the hernia sac was avoid-
ed. The most important step of the surgery was the dissection of
the posterior rectus sheath or peritoneum from the rectus mus-
cles. After closing of the peritoneum or posterior rectus sheath,
the mesh was inserted in the sublay position with at least 5-cm
overlap at all sides. The mesh was fixed to the rectus muscle at
each corner and on the sides with non-absorbable (polypropyl-
ene) sutures. The anterior rectus sheath was closed. Subcutane-
ous drains with low-vacuum closed systems were placed in all
the patients. Skin was closed with continuous absorbable mono-
filament run sutures (Fig. 1).
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Results and discussion. The population studied includ-
ed 720 patients that underwent open bariatric bypass, 189
(26.5%) of which had incisional hernias identified (Table 1).
The mean time between initial surgery and hernioplasty was
2 years.

The mean age (+ standard deviation) of patients was 47.3+10.9
years for both genders, with a predominance of female patients
(149 patients, 78.8%).

A peculiar characteristic of the population with incisional
hernia was that 171 (90.48%) patients had at least one comor-
bidity. Systemic arterial hypertension was the most prevalent
in 127 (74.26%) patients, followed by diabetes mellitus in 61
(35.67%) patients. 30 (17.54%) patients presented a history of
chronic lung diseases and 85 (49.7%) patients had sleep apnea
symptoms.

The mean BMI of patients undergoing bariatric surgery was
50.2+6.6 kg/m? The percentage of superobese patients with
BMI> 50 in the preoperative period of bariatric surgery com-
pounds 59.2% (n=112) of the patients of hernia repair. The mean
BMI at the time of diagnosis of ventral hernia in need of surgery
was 31 (Table 2).

The most frequent location of hernias was in the epigastric
region with 125 (66.1%) cases, followed by umbilical, inferior
and subcostal (28.4%; 3.6%; 1.8%).

Fig. 1. A- Ventral hernia. B - Incision of scar tissue and dissection of the hernia sac.
C - Open the retro muscular space and dissection limit until semilunar line.
D - Closure of posterior reto sheath and peritoneum. E - Insert the mesh. F- Anterior closure defect

11 (5.82%) patients had symptoms of severe pain and signs
of incarcerated hernia. Those patients required an emergency
surgery. There was no report of strangulation (ischemia) of the
small intestine in these patients. The mean follow-up was 50
months (SD=+17.5) after primary bariatric surgery.

The mean time of surgery was 2 hours and 16 minutes. The
length of hospital stay (LOS) was 2.6 days on average. After
an evaluation of the patient’s postoperative conditions, the most
common complication seen was SSI (surgical site infection) and
SSO (surgical site occurrence). This occurs in 19 (10%) of the
cases. The use of antibiotics as treatment was employed in only
7 (3.7%) cases.

In sum, of the 17 cases with recurrence that underwent sur-
gery, being 64.7% women, 8 (47%) were in the epigastric re-
gion, 7 (41.2%) in the inferior and 2 (11.7%) in lateral positions.
The mean time between hernioplasty and intervention due to
recurrence was 1.7 years.

Incisional hernia is a complication of a previous surgery that
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can cause morbidities of difficult correction, mainly in the morbid-
obese patient [4,10]. Risk stratification and treatment improvement
using less invasive techniques may lead to a decrease in morbidity
resulting from the formation of the incisional hernia.

We identified in the sample a predominance of female patients
and high BMI at the moment of bariatric surgery, suggesting that
sex and BMI can be used as risk factors stratification in future
studies. We also identified low recurrence rate and length-of-
stay at the hospital compared to the literature.

It is known by previous studies that risk factors to abdominal
wall hernias include obesity, diabetes mellitus, heart diseases,
malnutrition, chronic obstructive pulmonary disease, pregnancy,
use of corticosteroids and previous chemotherapy [6,9,22]

In our study, the population presenting ventral hernia after
RYGB surgery showed a tendency of increased pre-bariatric
surgery BMI relation (59.2% had >50 kg/m? BMI). Seems that
the high BMI is considered as an important risk factor [7,19].
The weight loss previous to the diagnostic does not seem to jus-
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Table 1. Population characteristics

Age

47.3 (SD=+10.9)

Gender (female/male)

149 (78.8%) / 40 (21.1%)

Follow up*

50 (SD=+£17.5)

BMI (bariatric surgery)

50.2 (SD=%6.64)

| BMI>50 kg/m?

112 (59.2%)

BMI (hernia repair)

31 (SD=+2.1)

SD=standard deviation / BMI=body mass index (kg/m?)
* time between bariatric surgery and ventral hernia repair

Table 2. Ventral hernia repair intraoperative data

Urgency Surgery 11 (5.8%)

Epigastric 125 (66.1%)

. . Umbilical 54 (28.4%)

Hernia location -
Inferior 7 (3.6%)
Subcostal 3 (1.8%)
Table 3. Postoperative outcomes
Length of stay at the hospital (days) 2.6 (SD=+0.9)
Recurrence rate 17 (8.9%)
Epigastric 8 (47.1%)
Inferior / Lateral 7(41.2%) /2 (11.7%)

Postoperative readmission™® 10 (5.2%)

*considering a 30-day period after surgery

tify an abdominal wall synthesis defect in the sample given the
fact that this issue is more commonly related to desnutrition [1].
In a previous study was found that the amount of collagen in
the linea alba above the umbilical region in the morbidly obese
patients was smaller than in the non-obese cadavers in the same
age group [10]. The prevalence of >50 kg/m? of BMI patients in
this sample is probably justified not by the weight loss but by
the lower amount of collagen in the linea alba that affects these
patients even after the weight loss.

The gender distribution in our sample along with the age
group features women as a risk group with 78.3% chance of oc-
currence, and at an average age of 47.3 years which has already
been observed in similar studies [25]. This information contra-
dicts the distribution of risk in males over 60 years old described
by Hoyer and associates [13]. The predominance of ventral her-
nia in women is probably justified by the fact that women more
frequently seek bariatric surgery [14,16].

Even though the minority of the hernias were located in the
inferior portions (3.6%), this hernias compound 41.2% of the re-
currences. This data highlights the importance of inferior ventral
hernia to the clinical result to these patients, since this type of
abdominal wall defect not only has more risk of recurrence but
also has more risk for incarceration [23].

This technique is already known for its excellent results in
terms of infection, recurrence and LOS [2,5,17,21]. The retro-
muscular repair has also been an alternative for the treatment
of incisional hernias with low postoperative complication in pa-
tients with high BMI [21].

In our sample the surgical wound infection was the most com-
mon complication, which included seroma as a common disor-
der in only 10.5% of the cases converging to the literature [20].
The LOS was considered short (2.6 days) given the complexity
of this procedure [20]. Recurrence levels (9%) were also low
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compared to the previous studies, being 15.5% lower than Jolis-
saint et al [15].

However, our study has several limitations. The sample anal-
ysed does not have a control group that can be compared to find
the statistical significance of this data. Considering that the data
used for this study is retrospective, we are not sure that retro-
muscular is a better intervention comparing to other techniques,
instead we are describing a long experience of a single-center
experience in hernia repair that can lead to other studies that
will correctly evaluate the technique comparison. It is highly
important to be aware of risk stratification and clinical outcomes
of ventral hernia in order to guarantee better management and
results in the future.

Conclusion. BMI>50 kg/m? and female sex may be risk fac-
tor to incisional ventral hernia in patients after open Roux-en-Y
gastric bypass. Type 2 diabetes and systemic arterial hyperten-
sion may also be relevant risk factors to ventral hernia inci-
dence. The analysed center treated the sample using retromus-
cular (sublay) mesh appliance using Rives/Stoppa’s technique
[24] and presented low length-of-stay of hospitalization and her-
nia recurrence compared to the literature. There is no consensus
about mesh positioning in the literature, however it is important
to discuss risk factors and the treatment outcomes in order to
properly manage future patients..
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SUMMARY

OPEN RYGB LONG-TERM COMPLICATIONS: VEN-
TRAL HERNIA - REPORT ON A 10-YEAR SINGLE-CEN-
TER EXPERIENCE

Taroseski J., 2Harada G., *Ramos R., *Mottin C., *Grossi J.

'Medical Sciences, Federal University of Health Sciences of
Porto Alegre, UFCSPA, Porto Alegre; *Medical Sciences, Fe-
evale University of Health Sciences, Novo Hamburgo, *Diges-
tive Surgery Department, Sdo Lucas Hospital, Porto Alegre;
‘Digestive Surgery Department, Moinhos de Vento Hospital,
Porto Alegre, Brazil

Aim of Study - we hypothesize if there are any apparent risk
stratifications to the abdominal wall compromise after open
Roux-en-Y gastric bypass (RYGB) surgery and if the outcomes
of retromuscular sublay mesh repair using Rives/Stoppa’s tech-
nique were different from the literature.

Description of a 10-year experience of a single center using
sublay retromuscular mesh hernia repair in patients with ventral
hernia after RYGB, including a total of 189 patients.

149 (78.8%) patients were women. Mean age of 47.3+10.9 years.
171 (90.48%) patients had at least one comorbidity, being systemic
arterial hypertension the most prevalent (74.26%). The most fre-
quent location of hernias was in the epigastric region with 125 cas-
es (66.1%), followed by umbilical, inferior and subcostal (28.4%;
3.6%; 1.8%). The mean BMI of patients undergoing bariatric sur-
gery was 50.246.6 kg/m?. 112 (59.26%) patients within the ventral
hernia sample had a BMI higher than 50 kg/m? before the bariatric
surgery. The average length-of-stay at the hospital was 2.6 days.
There were 17 (9%) cases of hernia recurrence.
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BMI>50 kg/m? and female sex may be risk factor to incisional
ventral hernia in patients after open Roux-en-Y gastric bypass.
Retromuscular sublay mesh appliance using Rives/Stoppa’s
technique had low length-of-stay of hospitalization and hernia
recurrence compared to the literature.

Keywords: retromuscular mesh; ventral hernia; gastric by-
pass; obesitye.

PE3IOME

OCJIOJ)KHEHUSI OTKPBITOI'O TACTPOIUIYHTH-
POBAHUSA MO PY (RYGB): BEHTPAJIBHAS I'PBIKA
- OMUCAHME 10-JIETHEI'O OIIBITA OJHOIIEHTPO-
BOW BPA3MJIBCKOM BOJIBHUIIbI

'SIpocecknii M., 2Xapana I, *Pamoc P., *Morrun L., ‘“Tpocen .

!Meouyunckue nayku, Pedepanvhbili yHugepcumem MeouyiuH-
ckux nayk opmy-Aneepu, UFCSPA, Tlopmy Aneepu; *Meou-
yunckue Hayku, Yuusepcumem meouyunckux nayx QDueane,
Hoso-Tambypeo, *Bonvnuya Can-Jlykac, Omoenenue soccma-
nosumenvhot xupypeuu, Ilopmy Anezpu; *Borvnuya Mounwioc-
de-Benmo, Omoenenue soccmanosumenvnou xupypeuu, Ilop-
my-Aneepu, bpazunus

[IpoBeaéH peTpOCHEeKTUBHBIM aHAIM3 MALUEHTOB, KOTOPHIM
OBLIO TPOBEICHO OTKPBITOE KETYJI0YHOE IIyHTUpOBaHue Roux-
en-Y ¢ suBaps 2006 no nexadpb 2015 roga B 0JHOLIEHTPOBOM
Opasmibckoit 6onpHuIe. MccnenoBano 720 manueHToB, U3 KO-
TOpbIX Y 189 (26,5%) nuarnHoctupoBaHa MocieonepanuoHHas
rpeika. Ilepmon BpemeHM Mexay NEpBHUYHON Xupyprueil u
TepHHUOILUIACTUKON cocTaBmil Ba rofa 2. CpenHuil Bo3pact ma-
[IUEHTOB 000MX 10JI0B ObLT 47,3£10,9 Jset, pu 3TOM npeodiia-
JIAJIA TIAIUEeHTHI JKeHCKoro mona - 149 (78,8%). 171 (90,48%)
MalUEHT UMell, 0 KpaifHel Mepe, OJIHYy COIyTCTBYIOLIYIO MaTo-
JIOTHI0, HauboJsiee pacipoCTPaHEHHBIMU U3 KOTOPBIX ObUIM CH-
CTeMHas apTepuasipHast runeprensus - 127 (74,26%) cinydaes,
caxapHbiii quader - 61 (35,67%) nauuent. Y 30 (17,54%) nauu-
CHTOB B aHaMHe3e ObUla MCTOPHSI XPOHUYECKOTO 3a00JIeBaHHs
nErkux, a'y 85 (49,7%) 6butn cuMnTOMBI antHO? cHa. Haunbonee
YacThIM MECTOM PACIOJIOXKEHHsI TPbDK ObLIa SIUracTpaibHas 00-
nactb - 125 (66,1%) cimydaeB, 3a KOTOpPOH CleIOBaIM MyIOYHAs,
HIDKHSIA U noapedepras -28,4%; 3,6%; 1,8%, COOTBETCTBEHHO.
Cpennnii unnexe maceol tena (MMT) nmanueHToB, nepeHecmx
Gapuarpryeckyro ornepario, cocrapun 50,2+6,6 kr/m>. Jlo Ga-
puarpudeckoi onepamuu y 112 (59,26%) nanueHToB ¢ BeH-
TpanbHoi rpeikeit UMT 0wt Boime 50 kr/m?. Cpenauit UMT
Ha MOMCHT ITIOCTAHOBKHU JIMArHO3a BeHT‘paJ'[bHOﬁ I'PbIKU, Hy)K,Zla}O—
HICHCS B XUPYPrUuecKoM BMeLIaTeIbCTBe, cocTarisii 3 1. Cpenusis
MPOAOJDKUTEILHOCTD NPEObIBaHMS B OOJIBHUILIE COCTaBUIIA 2,6 JTHSL.
3apeructpuposatno 17 (9%) ciydaeB peuunusa rppoki. Jlemaercs
BbIBOZL, 4T0 IMT>50 Kr/M2 M JKeHCKHIA [OJ1 MOTYT ObITh (haKTO-
POM pHCKa Pa3BUTHA IMOCICONEPALIOHHON BEHTPAIbHOI IPhLKU
y HAIMEHTOB I0CIE OTKPBITOIO JKENYJOYHOIO LIYHTHPOBAHHSI.
Jlnaber 2 Tuma U CUCTEMHasl apTepHallbHasi THIEPTEH3HUs TaKKe
MOTYT ObITh 3HAYUMBIMHU (PAKTOPaMH PHCKA BOSHHKHOBEHHS BEH-
TPabHOW TPHDKU. B OMHOLICHTPOBOH Opa3HIbCKON OONBHUIIE TPU
npUMeHEHHH MeToma Rives/Stoppa HCIonb30BaM PETPOMBIIICY-
HyI0 ceTKy (sublay). AHaaM3 TUTEpaTypHBIX JaHHBIX TIOKA3all, 4TO
UCIIOJIBb30BAaHHAs B OJIHOLICHTPOBOMN Opa3mIbCKoii GONIBHUIIE METO-
JIMKa 00eCIieyrsIa MEHBIILYIO ITPOIOJDKUTEIBHOCT TIPEOBbIBAHUS B
OOJIBHULIE U HU3KUI PELIMANB IPbDKH, B CPABHEHUH C Pe3yJibTaTa-
MM JIPyTUX Je4eOHbIX YUPEXKICHUH.
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KOMOPBUIHASA OTATOIEHHOCTDH 1 PUCK TPOMBOTEMOPPATHYECKNX OCJOKHEHUM
ITPU XUPYPTHYECKOM JIEHEHUH BOJIbHBIX KOJTOPEKTAJIbBHBIM PAKOM

Jy3eHko A.A.

Odeccrutl HAYUOHANLHBIT MEOUYUHCKULL YHUSepcumen, Llenmp pekoHcmpyKmusHoU u 60CCMAHOBUMENbHOU MeOUYUHbL, YKpaura

Konopexranbupiii pak (KPP) nponomkaer ObITh akTyanbHOI
MEJUIIMHCKOH M COLMAIbHO-9KOHOMHYECCKO mpobiemoii. B
OOJIBIIMHCTBE CTPAaH MHpPa OTMEYACTCsl ©KETOAHBIN pOCT 3a-
oonesaemoctu KPP. Tak, B Ykpaune B 2019 1. ee ypoBeHb €O-
craBui 19,6 Ha 100 ThIc. HAC., B TOM 4YHUCIE CPEIU MYKUUH —
22.9, cpenu sxeHuH — 16,8. Yactora BBISIBICHHUS 3aITyILIEHHBIX
dhopm 3a00seBaHksT OCTACTCS CTAOMIBHO BBICOKOM, TaK MO JaH-
HBIM KaHuep-peectpa, B 2017-2019 rr. ero auarHoctupoBaiu
Ha III-IV craguun B 48,5-52,5% cnyuaes [1]. B 3-5% cnyuaes
pazButue KPP cBs3pIBalOT C HACIEACTBEHHBIMH CHHJIPOMAaMHU:
JIuH4a, ceMEWHBIM aJeHOMAaTo30M TOJICTOM Kuiku, MutYH-
aCCOLMMPOBAHHBIM IOJIUIIO30M. B KauecTBe (akTopoB pHcKa,
C KOTOPBIMH CBSI3BIBAIOT pa3BHUTHE 3a00JIEBaHMs, B HACTOSILEE
BpeMsI paccMaTpUBAIOT: XPOHUYECKHE BOCHAIMTEIbHbIE 3300-
JICBAHMSI TOJICTOM KHUIIKH, KypeHHe, YHOTpeOICHHE aJIKOrouis,
npeolnajaHyue B palyioHe KPacHOTo Msica, caXxapHbId qualer,
OXKMPEHHE WJIH MOBBIIICHHBIH UHIEKC MacChl Tella, HU3Kas (hu-
3U4ecKas akTUBHOCTS [2].

IIpn HEOOXOAMMOCTH IPOBEICHUSI XUPYPIrHYECKOrO BMelIa-
TesibeTBa y 00abHBIX KPP Hanmu4me y HUX COIMyTCTBYIOIINX 3a-
OoJieBaHMI SIBJISICTCSl OTATOLIAIOLIMM 00CTOSITENbCTBOM. [lpH
N3YYEHHMH YaCTOTHI Pa3BUTHs BEHO3HBIX TPOMOOIMOOIMYECKIX
ocnoxxuenuit (BTD20) y 6ombubix KPP Ha npotshxennu 26-1et-
HETo Nepro/ia HaOIIOICHNS yCTAHOBJICHO, YTO YacTOTa TPOMOO-
30B B [10CJICONEPAIMOHHOM IIEpHOJIE 10 7 AHEH MOoCIIe onepalu
nocruraet 1,2%, no 90 nueii — 4,3%. Pucky Oosnee moasep keHbI
GousbHBIE cTapie 60 J1eT, UMEIOIHE TOBIIIEHHbIH HHISKC Mac-
col Tena (UMT) u kypenue B anamuese [3]. ITo naHHBIM aBTO-
POB, U3Y4aBLIMX YAcTOTy nocieonepaunoHHsix BTO0, nocie
npoBeeHHON y 77 823 GonbHbIX KOM3KTOMUM B 1,9% cityuaeB
pa3BHBAIINCh yKa3zaHHbIE oclioKHeHus. Hanboree cymiecTBeH-
HeIMH (akTopamu pucka BTDO spistorcs nossienne UMT,
HU3KMH YpOBEHb aibOyMHHA B IPEIONEPAlHOHHOM IEPHOJE,
IIPOJOJDKUTENIBHOCTh HPOBEJCHUSI OIEpaluu, JUINTEILHOCTD
NpeObIBaHUS B CTAIIMOHAPE, CTAX KYPEHHUS, HAINYUE BOCIIAIIH-
TEJIBHBIX 3a00JICBaHUN KHUIIEYHHKA, Pa3BUTHE KUIIECYHOW He-
MPOXOJMMOCTH B IOCJIEONIepallMOHHOM Tiepuoze [4].

VYauteiBasi BO3pAacT U HUCXOAHYIO KOMOPOHMIHYIO OTSITOIICH-
HOCTb Y TakuX OOJIBHBIX, BBINOJHEHHE PACHIMPEHHBIX M KOM-
OMHHMPOBAHHBIX OIEPATHBHBIX BMENIATEILCTB TpedyeT OI-
TUMAJIBHOTO BBIOOpAa aHECTE3MOJIOTHMYECKOro OOeCHEeUeHHs H
NPeYNPEKACHNS Psiia OCIOKHEHUI, B TOM 4HCIIe TPOMOOre-
Mopparu4eckux [5].

KomopOuaHOCTh — 3TO MPUCYTCTBHE y MAlMEHTa ABYX U 0O-
nee 3a00JIeBaHMI, TaTOT€HETHYECKN B3aNMOCBS3aHHBIX MEXKITY
c000i, BBISIBIICHHBIX OJJHOBPEMEHHO MU SIBIISIOIIMXCS] OCIIOXK-
HEHUEM, BO3HUKIIHMM BCJICJICTBHE OCHOBHOTO 3a00JI€BaHUS, HIIH
€ro JieYeHHsl. YCTAHOBJICHA CONPSDKEHHOCTb MEXIY XPOHHUeE-
cKoi cepreuHoit HemocTarouHocThio (XCH) U psiioM OHKOJO-
IMYECKUX 3a00JeBaHUM, PUCK Pa3BUTHUSI OHKOJIOIMYECKUX 3a-
OoneBanuii y nanueHToB ¢ XCH Ha 68% Bbliiie, uem y juir 6e3
HEJ0CTaTOYHOCTH KpoBooOpamienus. [6]. Tak, npu oTCyTCTBUH
HBC yacrora cepaeyHO-COCYAUCTBIX OCJIOKHEHUH B paHHHUHI
TIOCJICONePAIIMOHHBIN IepHO cocTaBisuia MeHee 1 %, a mpu Ha-
simunn UBC - 20-40 % BBU1y pa3BUTHS IEPUOTIEPALIIOHHOTO OI'pa-
HUYEHUs1 KOPOHAPHOTO KPOBOTOKA U MIIIEMUU MHOKapza [7].
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[loBblIeHHE KauecTBa Pe3yJabTAaTOB XUPYPrUYECKOro Jjede-
HHSI MOXKET OBITh JIOCTUTHYTO 32 CYeT Pa3pabOoTKU KOMOWHHPO-
BaHHBIX U KOMIUIEKCHBIX I1OJIXO/I0B K OLICHKE PHCKa BO3BMOKHBIX
OCJIOKHEHHH. B Hacrosiiiee BpeMsi 4acToTy pa3BUTHSI TPOMOO-
remopparnueckux ocioxuenuit (TI'O) paccmarpuBaior, Kak
OJMH M3 KJIIOYEBBIX KPUTEPUEB KauecTBAa OKA3aHMs ITOMOLIHU
6osnbHbIM KPP, HaxozsimMces B ctanmonape [8].

Lenpro uccnenoBaHus SBUJIOCH OIPEEIECHUE YacTOThl pas-
BUTHSL TIOCJICONEPALIMOHHBIX, B TOM YHCIIe TPOMOOTreMopparu-
YEeCKNX, OCJIOXHEHUI y OOJBHBIX KOJOPEKTAIBHBIM PAaKOM B
3aBUCHMOCTH OT HCXOJHOH KOMOPOHIHOH OTSIOIIEHHOCTH H
HPUMEHEHHOW CXeMbI IPOQMIAKTHKH.

MarepuaJj u Mmetoabl. B ucciienosanue Briitouensl 30 namu-
entoB ¢ BepupuuuposannsiM KPP T, N M . Jlnst oObexTuB-
HOI OIICHKY BJIMSIHHMSI KOMOPOMIHOCTH HA MPOTHO3 M Pa3BHTHE
HOCJICONIEPALIMOHHBIX OCIOXHEHUI Y OOJIBbHBIX PACCUUTHIBAIN
uHIeKe komopouHocTr Yapnscona [9]. [Ipu pacuere npoBoau-
JIM paH)KMPOBAHUE BO3PACTA U HAINYMSI COITYTCTBYIOIIHUX 3a00-
JIeBaHuil 10 crienmanbHON OanbHON cucteme. bonbHBIM cTapiie
copoka JieT Ha kaxzpie 10 jtet sxu3nu npubasisuiu 1 6amt. Janee
0aJIbl CyMMHPOBaJIMCh. Hamu nmpuMeHeHa pacimpeHHast cxema
OLICHKH PUCKA Pa3BUTHS OCJIOKHEHUM NPU XUPYPrU4ECKOM Jie-
yenun 6onbHbIX KPP. [Ikana orieHKy KOMOPOUIHOM OTATOLIEeH-
HOCTH JIONOJIHEHA pe3y/bTaTaMH HCCIIENO0BAHUS IeMocTaTuyie-
CKOTO MOTEHIIMAJIa KPOBH MOCJIE ITPOBEIeHUS (PYHKIIMOHATIBLHON
poObl ¢ TBOWHOU JIOKAJIbHOM HIIEMHEH BEPXHCH KOHECUHOCTH
(JJJIMBK), koTopast O3BOJISET OLICHUTh PE3EPBHBIC BO3MOKHO-
CTH cuctembl remocrasa [10].

BbonbubiM ¢ KPP, KOTOpBIM MJIaHUPOBANIOCH XUPYPIrUYECKOE
JIeYeHHe, TPOBOIMIIM HU3KOYACTOTHYIO ITbe30TPOMO03IIacTorpa-
¢uro (HIITOI') no u mocne npo6sr JJIMBK u onenusamm uz-
MEHEHHE eMOCTaTHYECKOro NOTEHIIMaIa KPOBHU, €0 PE3epBHbIC
BO3MOYKHOCTH IOCJI€ UCKYCCTBEHHO CO3JIaHHOM CTPECCcOBOM cu-
Tyalluy — UILIEMUU BepXHEH KOHeuHoCcTH. B ciiydae nosBieHus
HapyLIEHUH IeMOCTaTUYeCKOro IOTEHIMajga CO CTOPOHBI CO-
CYAMCTO-TPOMOOIIMTAPHOTO 3BEHA — TMIeparperanun, npubas-
st 1 GaJut K MoTydeHHOMY MHJIeKCy KoMopouaHocT Yapiib-
coHa. B cimywae HapylmieHuif reMOCTaTHUECKOro IOTEHIMaja
CO CTOPOHBI KOAryJSILIMOHHOIO 3BCHA — TMIIEPKOATrYJISLMU WU
THIIOKOATYJISIIUY, TPUOaBIsuN 1 62l K IOIy4eHHOMY MHJICKCY
xomopOunHocTn YapibcoHa. B ciyuae Hapynienuii remocrary-
YEeCKOro MOTEHIHUAla CO CTOPOHBI M COCYAMCTO-TpOMOOIHTap-
HOT'0 ¥ KOaryJisIHHOHHOTO 3BEHbEB — FHIIeparrperayuu 1 rumep/
THIIOKOAryJSIINY, TpHOaBsu 2 Oajuia, MpU JIOHNOJHHTEIBHO
BBISIBIICHHBIX HApYLICHUAX QUOPUHOIUTHYECKON aKTHBHOCTH K
MOJTYYCHHOMY MHICKCY KOMOpOUIHOCTH YapiibcoHa 100aBIsLITH
cmie 1 Gamt. [TomydeHHBIN KOMIUICKCHBIM MHICKC OICHKU OT 1
0 5 0ajuIOB COOTBETCTBOBAJ HHM3KOMY PHCKY TOCITHTaJIbHBIX
HOCJICONIePALIMOHHBIX OCJIOKHEHHH, cyMMa 6aiuioB ot 6 10 8 -
yMepeHHoMY, oT 9 1o 11 GaytoB — BeicokoMy, 12 u Gonee Gai-
JIOB - OYE€Hb BBICOKOMY PHCKY. B 3aBHCHMOCTH OT KOMOPOUTHOM
OTSITOIIEHHOCTH MAalUEeHTH! ObIIM pa3JesieHbl Ha J(BE TPYIIIbL.
B nepsyto rpynmy (n=12) 6buti BIItodeHs! 6osbHEIE ¢ | (n=2)
II (n=10) creneHpl0 pHCKa BO3MOXKHBIX MOCIICONEPAIMOHHBIX
oCJIOKHEHUH, Bo BTopyto — ¢ III (n=16) u IV crenensto pucka
(n=2) (tabmuua 1).



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

Ta6ruya 1. Iepeuenv oyenusaemvix noxkazamenei KOMopoUOHOU omseoujennocmu no wkaie Yapivcon u pesynomamam HIITOI

(00 u nocie nposedenus npoowt JJJIMBK)

Ne ConyrcTByouiee 3a60/1eBanne Baaa
1 Wudapkr Mmuokapna 1
2 CepzeuHasi HEJOCTaTOYHOCTh 1
3 IMopaxkenne nepudepndecknx cocyoB (HAIMIHE MepeMeKalomeiicss XpOMOTHI, aHeBpHU3Ma aopThl Ooiee 6 cm, 1

ocTpast apTeprabHasi HeJOCTaTOYHOCTh, TAHTPEHA)
4 [Ipexoasiee HapyIIEHHE MO3TOBOIO KPOBOOOPAIIICHHS 1
5 | OcTpoe HapymIeHne MO3TOBOTO KPOBOOOPAIIEHNSI ¢ MUHIMAIBHBIMI OCTaTOYHBIMH SIBICHHSIMHI 1
6 Jlemennust 1
7 bponxuanbnas actma 1
8 XpoHHYyecKkre HeCTeu(pruuecKrue 3a00ICBaHUS JICTKUX 1
9 Konnarenosst 1

10 | sI3BeHHas GONE3HB HKENTy/IKa W/MIIN IBEHAIATHIICPCTHOMN KUILIKH 1
11 | Huppo3s nedenu 6e3 MOpTaNbHOI THIEPTCH3NN 1
12 | CaxapHblii fuabet 0e3 KOHEYHO-OPraHHBIX HOPAKEHUIT 1
13 | Octpoe HapymIeHHE MO3TOBOr0 KPOBOOOPAIICHNUS TEMHUILICTUEH HIIH TTaparieruei 2
14 | XpoHuueckas movyevHasi HeJOCTATOYHOCTh C YPOBHEM KpeaTHHHHA Oostee 265,2 MKMOIB/IT 2
15 | CaxapHblif quabeT ¢ KOHETHO-OPTaHHBIMHU ITOPAKEHUSIMHI 2
16 | 3mokadecTBEHHBIE OMyX0JU 0€3 METacTa30B 2
17 | Octpslii XpoHUUECKUiT TMM(O-MITH MUEIOJIEHKO3 2
18 | Jlumdomsl 2
19 | Lluppo3 nedeHu ¢ NOpTaIbHOI runepreH3ueit 3

20 | 3moKka4YecTBEHHBIE OMYXOJIM C METACTa3aMH 3

21 | CuHzIpoM NpHOOPETEHHOTO HMMYHOAeDUIUTA 6

22 | l'uneparperanus (o pezynsratam HIITOIN) 1

23 | T'unepxoaryssius/runokoaryssinust (HITTOID) 1

24 | l'mneparperanus-trunokoaryiust (HITTOIN) 2

25 | I'uneparperanusi/TUIo/THIIOKOAryJIsIHs/CHIKeHHe GUOpHUHOII3a 3

26 | ['mneparperanus/TUNO/THIOKOATYJISIIUS/ TIOBBIIICHUE (PHOPHHOII3A 3

27 | Bospacr (Ha xaxasle 10 ner nmocie 40 +1 Gasr)

W3ydeHue conpspkeHHUs NMPU3HAKOB MEXIY COOOH MpPOBOIU-
JM METOJIOM HOCTPOCHHUS TaOJHUIl CONPSHKEHHOCTH C PacuyeToM
ko3 dunnenta B3auMHoil conpspkeHHocTH [npcona X2 Tlpu
CTATHCTUYECKOM aHaJIM3e MCIONIB30BaIM IporpaMmy Statistica
6 (CILIA).

Pesyabrarel u oocyxnenne. 113 30 HaOmronaeMbpIx GOIBHBIX C
KPP B Bo3pacte 34-79 ner (B cpenHem, 62,6+1,93 ner), My»KIuHBI
cocraBumn 63,3% (19), sxenmunst — 36,7% (11). Ilpn n3ydennn

KOMOPOHM/THOTO CTaryca YCTaHOBIEHO, 4To Hambonee yacto KPP
compoBokaics pazsutueM XCH (56,7%), pexe eMy COIyTCTBO-
BaIM: s3BeHHass Oone3nb (16,7% ciydaeB), caxapHbIi auader
(16,7%), xpoHndeckue HecrerpUIecKie 3a00TeBaHUs JICTKUX
(13,3%), xomtareHo3sr (3,3%). B mpsiMoii kurike epBUYHAS OITy-
XOJIb JIOKAJII30Baack y 6 601bHEIX (20,0 %), B CHTMOBHIHON KHIII-
ke —y 7 (23,3%), B mpaBbIX oTzIeax 06oxouHol Kumkr —y 9 (30,0
%), B peKTocUrMaIbHOM oTzene —y 8 (26,7 %) (tabmuma 2).

Tabnuya 2. Pacnpedenenue 6onvnvix KPP no noxkanusayuu nepeuyHot onyxoau

Pak npsiMoii KHIIKA Mpaebie
boabHbIe Pak
. PekTocurmain CHIMO oi OTAENBI
J1 TaJbHBIM . HIMOBHIHOM .
p aKo BepxHe- Cpenne- HbIIi oT/E] — TOJICTOI
paxom AMIYJISIPHBIA OT/AE] | aMIYJISIPHBIA OT/Ae IR KHIIKH
(n=30) 3 8 7 9
YnenbHblit Bec, % 10,0 26,7 233 30,0

© GMN
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Tabnuya 3. Budbl onepamugnoz2o emeuamenbCcmed npu pasiuiHelX Munax a0enoKapyunom
u cmaousx pazeumus y OOIbHLIX KOIOPEKMANbHLIM PAKOM

Tun aeHoOKAPpUMHOMBI

Bun onepanun G, G, G, G, G, G, G,

no o0beMy Cranus 3a0oJ1eBaHNs

TNM, | TN M,, | TNM, | TN M,, | TN M,, | T,N, M, | TN, M,

PanukanpHeie onepanuu (n=20) 1 1 2 8 8 0 0

Pagukanbabie

0 0 0 1 2 1 1
LIUTOPEAYKTUBHEIE oreparuy (n=5)

[TannuaruBHeIe onepanmu (n=2) 0 0 0 1 1 0 0
IlepBudHO-BOCCTA HOBHTENBHBIE (N=3) 0 0 1 1 1 0 0
Bceero n=30, (%) 13,3) 1(3,3) 3(10,0) 11(36,8) 12(40,0) 1(3,3) 13.3)

Ta6ﬂuua 4. Pe3lebmambl KOMNIEKCHOU OYEHKU NPOCHO3UPYEMO20 ONMHOCUMENbHO20 PUCKA OCNOJCHEeHULL
y 0O0NbHBIX KOJIOpeKmalbHbIM PpaAKOM

Crenenb pucka (10 pacmu- CreneHb PHCKa N0 pe3yJibTaTaM
Ne Tloa Bospacr | PeHHOii mKkaie Yapascon) | ¢pyHkumoHaasHoii mpodst JVINBK (0, 1, 2, 3) Cranusn
fasIbI rpynmna 0aJ1IbI peakuus saboaepatms
1 M 60 6 1I 1 CyOKOMITCHCHpOBaHHAs TN M,
2 M 65 10 11 1 CyOKOMIIEHCHPOBaHHas T,N.M,
3 M 53 9 I 2 JIEKOMITCHCHPOBAHHAS TNM,
4 M 61 11 I 2 JIEKOMIIEHCUPOBAHHAs T,NM,
5 M 61 12 1A% 3 HMCTOIICHHAS T,NM,
6 K 63 10 I 2 JICKOMITCHCHPOBAHHAS TNM,
7 M 71 12 v 3 HCTOILCHHAS T,NM,
8 M 70 10 111 2 JIeKOMIIEHCUPOBaHHAs T,N,M
9 M 67 10 I 2 JIEKOMITCHCHPOBAHHAS TN, M,
10 M 51 7 II 1 CyOKOMITCHCHpOBaHHAs TN M,
11 M 63 10 111 2 JIEKOMIIEHCUPOBAHHAs T,N,M,
12 M 71 10 I 2 JIEKOMITCHCHPOBAHHAS TNM,
13 M 62 8 II 2 JIEKOMIIEHCUPOBAHHAs T,NM,
14 M 34 2 I 0 KOMITEHCUPOBAaHHAasI T,NM,
15 M 53 6 1I 2 JIEKOMITCHCHPOBAHHAS TNM,
16 K 77 10 I 2 JICKOMIICHCUPOBAHHAsI T,NM,
17 xK 68 8 II 2 JIEKOMIIEHCUPOBaHHasI T,NM,
18 K 64 8 1I 2 JIEKOMITCHCHPOBAHHAS T,N Mo
19 M 60 8 II 1 CyOKOMITCHCHpOBaHHAs T,NM,
20 K 42 4 I 0 KOMIIEHCUPOBaHHas T,NM,
21 M 76 10 I 2 JIEKOMITCHCHPOBAHHAS TN M,
22 M 79 11 I 2 JIEKOMIIEHCUPOBAHHAs T,NM,
23 K 52 6 11 1 CyOKOMIIEHCHPOBaHHas TN M,
24 M 53 8 1I 2 JIEKOMITCHCHPOBAHHAS TN M,
25 K 58 6 II 1 CyOKOMITCHCHpOBaHHAs T,N M,
26 xK 79 9 I 2 JIEKOMITEHCUPOBaHHasI T,NM,
27 M 63 11 I 2 JIEKOMITCHCHPOBAaHHAS T.NM,
28 K 71 9 I 2 JIEKOMIIEHCUPOBAHHAs TN M,
29 M 78 11 11 2 JIEKOMIIEHCUPOBaHHAast T,N.M,
30 M 54 8 1I 1 CyOKOMITCHCHPOBAaHHAS T,NM,
I, p 0,76; p=0,042 0,58; p=0,012 0,59; p=0,036
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Tabnuya 5. Cxemol npoguirakmuxu mpomooeemMoppasuieckux 0Ci1oHCHeHUll y OONbHbIX

Tun DeaKim I'mneparperanus+ Hopmoarperanus I'mneparperanusi+ I'mneparperanusi+
peaktt HOPMOKOATYJISIUS | +THIEPKOATYJISINUSI | THIEPKOATY SIS THNIOKOATYJISIIAS
KomnencupoBannas be3 koppexiyu bes koppexuuu bes koppexuuu bes koppexuuu
CyOKoMITEeHCHPOBaHHAs bes xoppexuuu bes xoppexkuuun bes xoppekunn be3 xoppexuuun
drnexcural
Ornexcnran 100 mr B/B | Bemunapun 2500 ex. drexcuran
JlexomneHncupoBaHHas +6emumnapus 2500 ex.
Ha 400 ogHOKpaTHO 1 pa3 B cyTKH + BUKacoJ
1 pa3 B cyTku
drexcuran drexcuran
+6emumnapun 2500 exn. | +Bukacon +KopButun
®Orexcutan 100 mr B/B | bemumapun 2500 en. 1 pa3 B cyTKH 0,5 na 100 mn
Hcromniennas
JIBYKPaTHO 1 pa3 B cyTKH + Kopsutus 0,5 (bu3HOIOrHUECKO-

Ha 100 M1 pusnonoru-

TO pacTBOpa

YECKOI'o pacTtBopa

B cBs31 ¢ 00mMM HCXOIHO TSKETBIM KOMOPOHTHBIM CTaTyCOM
y OONBIIMHCTBA OONBHBIX MPOBOIMIN OMEPATUBHOE JEUCHHUE:
JIarapoTOMHIO, JTaapOCKOIMUECKHE ONEePATUBHBIE BMEIIATEb-
ctBa mposeaeHsl B 10,0% cmyuaeB (y 3 GombHbIX). [Io 00B-
eMy BMeIIarenbcTsa darme (66,7%) BBIMOMHATA paguKalbHbIE
olepanuy, BKIIOYAIONINE yIaleHHE NEePBUYHOTO OITyXOJIEBOTO
oJara U BCEX OTHAICHHBIX METACTA30B; PEXEe — paJuKalbHbIC
LUTOPEAYKTUBHBIE, BKIFOYAIOIIHE yIalCHUE MIEPBHYHOTO OITy-
XOJICBOTO OYara M 4acTu OTAAJICHHBIX MeTacTa3oB (16,7%), main-
nuatuBHbIe (6,6%) n mepBuyHO-BoccTaHoBUTENBHBIE (10,0%)
(Tabmuua 3).

B rpynme uccnegyeMsix GOMBHBIX aIeHOKapIUHOMBI C HU3-
KoH crenenpio 3n0kadectBenHocTd (G, G,) BCTpedanuch B
93,3% ciryuaes, ¢ Beicoko# (G3) — B 6,7%. B 4 caydasx (13,3%)
KPP 6511 BoIsiBIIeH Ha panHux craausx (I-11), B 26 (86,7%) — Ha
no3nHux (11I-1V) (Tabnmua 4).

C Bospactom y OompHBIX KPP cTemens mporaosmpyemoro
pHCKa OOLINX U TPOMOOTEeMOPparniecKuX OCIOKHEHUH Bo3pac-
Taja, O 9eM CBUJAETENbCTBYET CHIIbHAS MOJIOKHUTEIbHAS KOppe-
s (r=0,76; p=0,042).

IIpu ucnonp3oBannu mkansl Yapibscon y 6ompHbIX KPP mpo-
THO3UPYEMBIH OTHOCHTENbHBIH puck (OP) ocnoxHeHHH, CBA-
3aHHBIX C cepaeuHo-cocynuctoir cuctemoir (CCC) cocrtaBui
OP_.=2,9; p=0,016, npn NOMOTHUTENBHOM HCIONB30BAHAN
pe3yneratoB ¢pyakunonansHoi poosl JJJIMBK nmokazarens OP
Bospacran (OP_..=4,3; p=0,001), moBeimianacy 4yBCTBHTENb-
HOCThb OLICHKH TIPOTHO3UPYEMBIX PUCKOB. IIpu orenke Tpom-
6oremopparnueckux ocioxuHeruit (TT'O) mo mkane Yapabcon
nokasarens Obut Hu3knM (OP | =1,3; p=0,048), mpu ncnons3zo-
BAHUM PE3YNBTaTOB NpoOBI — BbICOKUM (OP  =3,2; p=0,017).
Takum 00pa3oM, MCIONB30BAHHE PE3YABTATOB (PYHKIIMOHAb-
Hoii mpoObr JIJIMBK 3Ha4uTEeNpHO MOBBINIAET YyBCTBUTEIb-
HOCTb OLIEHOYHOM HIKaJibl YapibcoH B MPOrHO3€ OTHOCHUTEIb-
HBIX PHUCKOB OCIOKHEHHH OIEPATHBHOTO JIEUEHMs OOIBHBIX
KPP, cBs3aHHBIX ¢ KOMOPOUIHBIM COCTOSHUEM.

KomnencupoBaHHO# peakieil cucTeMbl TeMocTas3a CUuTalu
casury Ha moBTopHOH HIITOI™ co cTopoHbI cocynncTo-TpomMO0-
nurapnoro (A, R(t,), UKK), xoarynsumonnoro (KTA, Y3K(t,),
UK, UTIC, MA) u ¢pubpunonutudeckoro 38eHbeB (MPJIC) cu-
cTeMbl TemocTasa: 10 25,0% OT ypOBHS UCXOJHBIX [TOKa3aTee,
CyOKOMIIEHCHpOBaHHOI — B mpezaenax 25,1-50,0%, nexommeH-
cupoBaHHOH — B mpexenax 50,1-75,0%, ucTomeHHo# — caBUTH
oonee, ueM Ha 75,0%.

V Beex 6ompHBIX KPP ¢ BRICOKOH 1 04eHBb BBICOKOH (56,7%)
CTENEeHBIO PHCKA MO IIKajae YapibCoH, MY MPOBEIECHHN IPOOEI
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JUIMBK nosiy4eHbl 1€KOMIEHCUPOBAHHBIM MM MCTOLIECHHBIN
tun peakmuu (r=0,58; p=0,012). KomnencupoBaHHas peaxuus
Ha npoOy JIJIMBK ormeuena y 6,7+4,6% Gonpabx KPP, cy6-
KOMIICHCHpOBaHHas — y 23,3+7,7%, nexoMIeHcHpOBaHHAS — Y
63,3+8,8% u 6,7+4,6% ciryyaeB MOITy4eHBI Pe3ylIbTaThl, CBUIC-
TENBCTBYIONIHE 00 HCTOIMIEHUN TeéMOCTaTHIECKOTO MOTEHIHANA.

ITo mMepe mporpeccupoBaHus OCHOBHOTO 3a00I€BaHUS MPO-
HCXOANT «HUCTOIEHUE» PE3EPBHBIX BO3MOXKHOCTEH CHCTEMBI
reMoCTas3a: CyMMapHOH JTUTHYECKOH W aHTHTPOMOMHOBOHM ak-
THUBHOCTH, OOYCIIOBICHHOH IJIMTEIBHBIM «HANpPSHKEHUEM» €e
(DYHKIMOHATBHOTO COCTOSHHS B YCIOBHSIX PAKOBOU IIporpec-
CHH, YKa3bIBaeT Ha HEJOCTATOYHOCTH NPOTHUBOCBEPTHIBAIOMINX
MEXaHH3MOB KPOBH, SIBISASACh OOBEKTHBHBIM CBHAETETHCTBOM
MOBBIIICHNST PUCKA TPOMOOTEMOPPArHIeCKUX OCIOKHEHUH Y
9TuX manueHToB. Y 6ompubIX KPP ¢ III-IV craameit 3a6onesa-
Hust pesyasrarel HIITOI mocne GpyHKInoHansHOH mpooObl co0T-
BETCTBOBAJIN JICKOMIIEHCHPOBAHHOMY HJIM HCTOLIIEHHOMY THITY
peaknuu cucteMsl remoctasa (1=0,59; p=0,036).

B 3aBHCHMOCTH OT MONYYEHHBIX PE3yAbTATOB M3yUEHHS KO-
MOPOHIHOTO CTaTyca U Pe3ePBHBIX BO3MOXKHOCTEH CHCTEMBI Te-
Mocraza y 6ompHbEIX ¢ KPP B 10-, mepu- u mocieonepannoHHOM
HEePHOE MPUMEHSITH Pa3INYHbIE CXEMBbI MPO(UIAKTUKH TPOM-
Ooremopparuueckux ocjaokHeHu# (Tabmuma S).

Tak, y 6onpHbIX ¢ BeicOKUM (III) puckom pa3BuTHS OCIOXK-
HEHUH C JeKOMIEHCHPOBAHHBIM THIIOM PEAKIMU CO CTOPOHBI
COCYAUCTO-TPOMOOLIUTAPHOTO 3BE€HA Ha3Ha4dalmu (pIeKcUTan
100 mr B/B ogmH pa3 B cyTKH. [Ipu nexoMmeHcanuu co cTopo-
HBI KOATYISIIMOHHOTO 3BEHA Ha3HAYaIu OeMUMapUH — HU3KOMO-
nexynspHbli renapud (HMID) B noze 2500 enunMIl oouH pa3 B
CYTKM NOZIKO’KHO. B Hacrosee Bpemst HMI siBisitoTcst ocHOBOM
cnenupuuecKoil MpoPUIAKTUKN TPOMOOIMOOTHIECKUX OCTIOXK-
HEHUH y OHKOJIOTHYEeCKHX O0IbHBIX. [TareHTam ¢ o0mmpHbIMU
OTepaTHBHBIMH BMEIIATENCTBAMHU Ha OpTaHaxX OpIOIIHOMH MOJI0-
CTH M MAJIOTO Ta3a, IIPU HAIHMYUN JOMOIHUTEIBHBIX (PAKTOPOB
pHCKa PEKOMEHIYETCs MPOBEACHNE aHTHTPOMOOTHUYECKOI Tpo-
¢unaktukn HMIT B mocieonepanioHHOM TEpHOJE B TEUCHUE
4 mepenb [11]. C neKoMIIEHCHPOBAHHBIM THUIIOM PEAKLUH U CO
CTOPOHBI COCYAUCTO-TPOMOOIIMTAPHOTO (THIIEparperamnus), u
KOAryJSIIHOHHOTO 3BEHBEB (TUIEPKOATyIALMs) BBOIWIN 00a
npemnapara. B cirydae, ecii co CTOPOHBI KOATYISAIIMOHHOTO 3Be-
Ha TIOMydYald W3MEHEHHs B BHJE THIIOKOATYISIINH, BBOIWUIN
1,0% pacTBOp BHKAacOIa BHYTPUMBIIIETHO.

VY GonbHbIX ¢ BeicokuM (I1I) u ouenp BrIcOKUM prckoM (IV)
OCJIOKHEHHH ¥ MCTOIIEHHOM THIE PEaKI[MU CHCTEMBI TeMOCTa-
33 CO CTOPOHBI COCYAHCTO-TPOMOOIIUTAPHOTO 3B€HA Ha3HAYAIH
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¢nexcuran 100 mMr B/B oauH pa3 B cyTku. [Ipu HCTOLICHHOM
TUIIE PEaKLHH CO CTOPOHBI KOAT'YJISALIMOHHOTO 3B€HA B CTOPOHY
runepkoaryisiuu — oemunapus 2500 eauHHUIl OAMH pa3 B CyT-
KU NOAKOXKHO. IIpy NCTOLEHHOM THUIIE PEaKMU U CO CTOPOHBI
COCYIMCTO-TPOMOOLIMTAPHOTO (TUIeparperarus), 1 CO CTOPOHBI
KOAryJsIMOHHOTO 3BEHBEB (TUIEPKOArYISIIHs) KpoMe (IIeKCH-
Tajga ¥ OeMUIapuHa, TOMOJHUTEIBLHO BBOAMWIN KOpBUTHH 0,5 T
BHyTpUBeHHO. Ilpu runoxoarymsanuu, seomuau 1,0% pactBop
BHKACOJIa BHYTPUMBIIIEYHO U KOPBUTHH BHYTPUBEHHO.

B pesysbrare mpUMEHEHHBIX CXeM KOMIUICKCHOM KOPPEeKLUU
U npoduiraktuku y 6ospHbIXx KPP BeHO3HBIX TpomM0O0IMO0IH-
YEeCKHUX OCJIOKHEHHH M ocyioxkHeHHui co croponsl CCC He Ha-
0JIF0/1NI0Ch, B OTJIMYKME OT PE3y/bTaToB APYrHX aBToOpoB [3.4].
B Toxxe Bpemst 001uil yAeIbHbIH BEC OCICONepalnoOHHbIX OC-
noxHeHui cocraBun 13,3%, B Tom uncie: B 3,3% (1) ciaydaes
BO3HHKJIA OCTpasi epdopaTuBHAs 5A3Ba MOAB3AOIIHON KHUILIKH,
B 3,3% (1) — 3BeHTpanus CpeaUHHOHN J1aapOTOMHOM paHbl, B
6,7% (2) — koarynonaruyeckoe KpoBOTeUeHHE y OOJIBHBIX C Me-
TacTa3aMu B [1€U€Hb, KOTOPHIM BBIIIOJIHSIIN PE3CKLIUIO IOPaXKEeH-
HBIX CErMEHTOB.

BoiBoabI.

1. Ucnonp3oBanue pe3ynbraroB (YHKIHOHAJIBHONH IPOOBI
JIUIMBK 3Ha4nTEIbHO MOBBIMIAET YYBCTBUTEIBHOCTH OLIEHOY-
HOH IIKajbl YapsibCOH B IPOTHO3€ OTHOCUTEIIBHBIX PHCKOB OC-
JIOKHEHUH oriepaTuBHOTO JieueHus: 0osibHbIX KPP, cBsi3aHHBIX €
KOMOPOHMIHBIM COCTOSHUEM.

2. Y O6omeubix c¢ III-IV cramuweii 3aboneBaHusi pe3ysibTaThl
HIITOT nocne ¢yHKIMOHAIBHOH MTPOOBI COOTBETCTBOBAIIH JIe-
KOMIIEHCUPOBAaHHOMY WMJIM UCTOLCHHOMY THUILy PEaKI1H CUCTe-
MbI remocTasa (1=0,59; p=0,036).

3. Ucnone3oBanune y 6ombHbIXx KPP pa3paboraHHBIX cxeM mpo-
(GUIAKTUKKA TPOMOOTeMOPPArnYecKUX OCIOKHEHUH Y OOJIbHBIX
¢ BeicokuM (III) u ouensb BbicokuM puckoM (IV) ocnoxuenuit u
HCTOLICHHOM THIIC PEaKILH CUCTEMBbI FeéMOCTa3a I0Ka3ajo Bbl-
COKHUT IPOTEKTHBHBIH d(pext. OCIOKHEHHI CO CTOPOHBI Cep-
JICYHO-COCYMCTON CHCTEMBbI, BEHO3HBIX TPOMOOEMOOIHYCCKIX
OCJIOKHEHHH HE OTMEYCHO.

4.y 6onbubix KPP ¢ MeracTtazamu B nie4eHb, KOTOPBIM BBIIIOJ-
HSIIOT PE3EKLHI0 TOPAKSHHBIX CEIMEHTOB, I NPOGHIAKTHKH
KOaryJIonaTHYecKoro KpOBOTEYEHUSI HEOOXOOMMO IIPOBOAUTH
JIMHAMUYECKUI MOHUTOPUHI CHCTEMbI I€MOCTa3a ¢ UCIOJIb30-
BaHHEM J1abopaTopHbIX (00IIMiT aHAIH3 KPOBH, KOAryjorpaMmma)
Y BBICOKOMH()OPMATUBHBIX HHCTPYMEHTAIIBHBIX METO/IOB HCCIIe-
nosanust (HIITOI'), ot pe3ynbTaTtoB KOTOpBIX OyIeT 3aBUCETh
JI03UPOBKA U BpeMsl Ha3HAUCHMs aHTHKOATYJISHTOB, a B CIydae
HEOOXOAMMOCTH — €€ OTMEHA B CBSA3U C PUCKOM Pa3BUTHUS KPO-
BOTECYCHUS.

UccnenoBanue BobimoiaHeHo B pamkax HJP Ne597, mmdp
0118U007322 «CoBepiIeHCTBOBAHHE METOJOB JIMArHOCTHKH,
poGHUIAKTHKH, KOPPEKLUH U JICUCHHs] HAPyLIEHHH TeMOCTaTH-
YeCKOr'o IIOTEHLIMAJIA Y NMALIMEHTOB ¢ IIPOrHO3UPYEMbIMH IIPEXO0-
JUIIMH TUIIO- U TUIEPKOATYISILIMOHHBIMU COCTOSIHUSIMH B T1e-
pHOIEpallMOHHOM [IEPUOE U Ha 3TAlle MHTEHCUBHOMN TEpaum.
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SUMMARY

COMORBID BURDEN AND RISK OF THROMBOHE-
MORRHAGIC COMPLICATIONS DURING SURGICAL
TREATMENT OF PATIENTS WITH COLORECTAL
CANCER

Duzenko A.

Center for Reconstructive and Restorative Medicine of Odessa
National Medical University, Ukraine

In 30 patients with verified colorectal cancer (T2-4NO-
2MO0-1), who were planned and performed surgical intervention
in order to prevent complications, including thrombohemor-
rhagic complications, comorbid burden was studied according
to the Charlson questionnaire and the results of a functional
test of the hemostasis system using low-frequency piezothrom-
boelastography (LPTEG). The predicted relative risk (RR)
of complications associated with the cardiovascular system
(CVS) and thrombohemorrhagic complications (TGC) was high
((RRCVS=4.3; p=0.001), (RRTGC=3.2; p=0.017), respective-
ly). In patients with III-IV stages of the disease, the results of
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LPTEG corresponded to the decompensated or depleted type of
reaction of the hemostasis system (r=0.59; p=0.036). Depending
on the revealed disorders in the hemostasis system, the patients
used: antiplatelet agents, direct anticoagulants, bioflavinoids,
cofactors of the components of the coagulation system, antifi-
brinolytic drugs. The use of the developed prophylaxis regimens
showed a high protective effect: complications from CVS, TGC
were not observed either during surgical treatment or in the
postoperative period. At the same time, the total proportion of
postoperative complications was 13.3%, including: in 3.3% of
cases acute perforated ulcer of the ileum developed, in 3.3% - an
eventration of the midline laparotomic wound, in 6.7% - coagu-
lopathic bleeding in patients with liver metastases who under-
went resection of the affected segments. For the prevention of
coagulopathic bleeding, dynamic monitoring of the hemostasis
system is required, using laboratory (complete blood count, co-
agulogram) and highly informative instrumental research meth-
ods (LPTEG), on the results of which the dosage and time of
administration of anticoagulants will depend, and, if necessary,
its cancellation due to risk of bleeding.

Keywords: comorbidity, risk, complications, surgical treat-
ment, colorectal cancer.

PE3IOME

KOMOPBUJHASI OTAI'OMEHHOCT U PUCK
TPOMBOTEMOPPAITMYECKHUX OCJIOKHEHU ITPA
XUPYPITHYECKOM JIEYEHHUU BOJIBHBIX KOJIO-
PEKTAJIbHBIM PAKOM

Jly3enko A.A.

Ooecckutl  HAYUOHANBHBIL ~ MEOUYUHCKULL  YHUSepcument,
Lenmp pexoncmpyKmugHOU U 60CCMAHOBUMENbHOU MeOUYU-
uol, Ykpauna

Ha6nronanuck 30 GONbHBIX ¢ BepUHLIUPOBAHHBIM KOJIOPEK-
taneHpM pakoM (T, N, .M ), KOTOpbIM NpOBENEHO XHUPYp-
ru4eckoe BMemaresbctBo. C 1eNbio MPO(UIAKTUKY OCIOXK-
HEHWH, B TOM 4YHCJIE TPOMOOreMOpparHuecKux, MCCIeloBaHa
KOMOpOU/IHAsl OTSTOLIEHHOCTb 110 ONPOCHUKY YapibcoHa u
pesynbraraM (yHKLIHOHAIBHOW MPOObI CHCTEMBbI reMocTasa
C TIOMOIIBIO HHU3KOYAaCTOTHOH Mbe30TpoMOoaIacTorpaduu
(HIITOI). Ilporuo3upyemslii oTHOcUTeIbHBIN puck (OP) oc-
JIO)KHEHUI, CBSI3aHHBIX C CEPACYHO-COCYAUCTON CUCTEMON U
TpomboreMmopparuueckumu ocioxkaeHussMU (TT'O) ObuT BBI-
cokum - OP . =4,3; p=0,001, OP =3.,2; p=0,017, coorBer-
ctBeHHO. Y GonbHbIX ¢ [II-IV cragueit 3a0o1eBaHus pe3yiib-
tatel HIITOI' cooTBeTCTBOBAIM 1EKOMIICHCUPOBAHHOMY HMJIU
UCTOLUICHHOMY THIly peakluHu cucTteMsl remocrtasa (r=0,59;
p=0,036). B 3aBuCMMOCTH OT BBIBICHHBIX HapylICHUH B
CHCTEeMe TeMocTa3a y OOJIBHBIX HCII0JIb30BaN: aHTHATPETaH-
ThI, MIPSIMbIE AHTUKOATYJISIHTHI, OHOQIAaBUHOUABI, KODAKTOPHI
KOMIIOHEHTOB CBEPTHIBAIOIIEH CHCTEMBbI, aHTH(HUOPUHOINTH-
yeckre mnpenaparbl. Mcnonb3oBaHue pa3pabOTaHHBIX CXeM
npoGHUIAKTHKY MOKa3ajl0 BBICOKHH NMPOTEKTHBHBIH dddekt:
OCJIO)KHEHHMH CO CTOPOHBI CEPAECYHO-COCYAUCTON CHUCTEMBI,
TI'O He OTMEUEHO HM BO BpPEeMsI OIICPATUBHOTO JICYECHHUS, HU B
nocJieonepanoHHblil nepuoa. OOIuUi yaeapHbli Bec nocie-
omnepanuoHHbIX OCIOKHEHUH cocTaBui 13,3%, B TOM uucie:
B 3,3% ciryuaeB BO3HHKJIA ocTpasi epdopaTuBHas s3Ba MOJ-
B3I0LIHOM KUIIKH, B 3,3% — dBEHTpAIUsl CPSAMHHOM J1anapo-
TOMHOHM paHbl, B 6,7% — KOaryjaonaruueckoe KpOBOTCUCHHE
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y OOJIBHBIX C MeTacTa3aMH B IEUeHb, KOTOPHIM BBIIOIHSIH
PE3EKILHUIO TOPaKEHHBIX CerMeHTOB. J[i1st mpoduIakTuKu Koa-
I'yJ0NaTUYECKOT0 KPOBOTEUCHHUsSI HEOOXOUM AMHAMHUYECKHN
MOHHUTOPUHTI CUCTEMBI FEMOCTa3a C UCIOIb30BaHUEM J1abopa-
TOpHBIX (00N aHATIM3 KPOBH, KOAryJlIOrpaMMa) U BBICOKO-
MH()OPMATHBHBIX HHCTPYMEHTAJIBHBIX METOJOB HCCIIEI0Ba-
HUS, OT PE3yJIbTAaTOB KOTOPBIX 3aBHCHUT J03MPOBKA U BpeMs
Ha3HA4YCHUs] aHTHKOATYJISIHTOB, a B clly4ae HEOOXOAMMOCTH,
€e OTMEHA B CBSA3HU C PUCKOM Pa3BUTUS KPOBOTCUCHMUS.

@9boydy

3M30@30Y@0  ©SAZOANYMES s NOMIdMIGIN @S-
30900 3oMmmgmgdgdol @olgo gmem@gddagwmo  jo-
ool 3Jmbyg 353096H 900l Jodgdyogao 339@bsgmdols
©AHML

>.09b963m

mEgbol  9Omgbyao Lsdgoobe  gbogg@lLodg@o,
©9306LHOYJEogmo s sygbomo dgwoiobols (396-
B0, 930506

©0533003900L  J39d 0dgmggdes 30 353096G0 gg@o-
Bo30OIOYLR0  go@eGldgwe  godmmo (T, N M),
G0Igensi hogdotiwsmn  Jodgdyogao Bodggs. aom-
0P gdoms, doo  Im@ol —  0OmIdmdgdm@syogaol,
30mgomsdBogol Jobbom godmygmgymos  jmdn@-
0o E5HZOANPEMds  Bodelmbols  jombgs@ols
dobgogom  ©s  dgdmbEsbol  LobEgdol  gybizoygdo
Lobx ol dgogagool  dobgogom  odserlobBo@yao
309bmm@®MIdmganslBma@sgool  Lodygsagdom. 3GMa-
bobodgdygmo  goMmygmgdsms  YgRsdegoomo  @olgo
(36), ogo390Mmgd o aga-Lolbandodmgms Lobdgdsl-
56 (L) ©s OOMIdMIGIM@SZ0Y@ om0 9d9d0-
ob (m3dy) ogm dowomo — (3(4)‘0111)=4,3; p=0,001, 'H(f)mb =3,2;
p=0,017, Yglsdodolog.

3530963900 osgogdol IV bodobbow  ©o-
dogolobdodygeno 309bmnG®MIdMganslGmydsgools
V90090900 Vggbodsdgdmes 39dmbBobols LolGgdol @gsd-
300l ©930m3396LoMgdge, ob aobgyue Godl (r=0,59;
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©39390bg  ©o8m30pgdgmgdom, 3530969330 gsdmo-
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563900, domgmsgmbmowgdo, Ygogogdol  LolEgdol
30M33mbgbBgdol  3mgsJBm@gdo, sbEogod@obmaobydo
3M93sM5@ gdo.
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JIro0oe 3aboneBaHue SBASCTCA IUHAMUYCCKHM, IIOCTOSHHO
Pa3BHUBAIOMINMCS ¥ TeT€POTEHHBIM BBH/Y TEHETHUECKHX, (hEHO-
TUNNYECKHX, BO3PACTHBIX, TEHASPHBIX PA3INIUA, TOTUMOPOUI-
HOCTH, pEaKTHBHOCTH OpPTaHU3Ma, BAPHAHTHOI aHaToMuw, [2,9].
[Tporuo3upoBaHne KOHEYHOTO HCXOa TPACKTOPHU Pa3BUTHS
00Ne3HN MMEET KOHKPETHBIN MPAaKTUIECKHH HHTEPEC C IETbI0
CBOEBPEMEHHON KOPPEKIUH JICUCHUs, BHIOOpA TAKTHUECKHX
WINA CTPATETUYECKUX JICUCOHBIX anroputMoB. Ocobo ciemyeT
BBIJICTIUTH MPOTHO3UPOBAHKE JICTAIBHBIX MCXOA0B OOJE3HH IO
TOMY WM HHOMY OHOMapkepy - OObEeKTUBHO HCCIEIyeMBbIi ma-
pamMeTp, u3MepeHHe KOTOPOTo OTINYAETCS BBICOKOH TOUHOCTEIO,
BOCIIPON3BOANMOCTBIO M HAJEKHOCTBIO, YTO TO3BOJISIET OTpa-
JKaTh MHTEHCUBHOCTh (DM3MOIOTHYECKHX MPOIECCOB, COCTOS-
HUE 3/10pOBbs, CTENICHb pHCKa WK (akT pa3BUTHA 00JE3HHU, €€
CTaauio u nporuo3 [6,10].

W3BecTHBI cr10COOB! MPOTHO3UPOBAHMUS JICTATBHBIX HCXOIOB
y OONBHBIX C 3aKPBITHIMH YEPETHO-MO3TOBBIMH TPAaBMaMH II0
OTHOIICHUIO PEHTTCHOBCKUX IUIOTHOCTEH <OKETyT09eK/MO3I»,
«ouar mopaxeHUs/HopMalibHast TKaHb» [16,23].

Y OONBHBIX CEHWIBHON JEMEHIUEH OZHUM M3 MPEAUKTOPOB
HEOMaronpuATHOTO UCXO/a 3a00JIeBaHUs SBISACTCS pa3Mep xKe-
JYIOYKOB MO3Ta [12]: mpu yMepeHHO HIIM 3HAYUTEIHHO PacIIn-
PEHHBIX JKeITyI0YKaX CMEPTHOCTh B 3 pasa BBIIIE, YEM IPH He-
3HAYUTETHHO PACIIUPEHHBIX WM IPH OTCYTCTBUH PACHINPEHNSI.

Buomapkepom neranpHOTO HMcXona y OONBHBIX Heifporepua-
TPUYECKUMHU 3a00I€BaHUSIMHU SIBISICTCSI YMEHBIICHHE PEHTre-
HOBCKOH IUIOTHOCTH MO3TOBOM TKaHU B NPaBOW BUCOYHOM J1071€
IIPY CCHWIBHOW JeMeHINH u aenpeccud [11], B mpaBoii TemeH-
HOU jone - nmpu 6one3Hn Anbireitmepa [11,23].

M3BecTHO MPOTHO3MPOBAHUE PA3BUTHUSI PAHHETO JIETATBHOTO
HCX0fa y OOIBHBIX C HHCYIBTOM 10 TEMOPPAarndecKoMy U HIIle-
MHYECKOMY THUITy ITyTEM H3MEPEeHHs aHaTOMHYECKOTO HHTpa-
KPaHHATBHOTO pe3epBa (MHTETrpaIbHBIH MOKa3aTeb, YIUTIBA-
IOIIUH OUTEMITOPaTbHOE PACCTOSIHUE, IIMPUHY TEHTOPHAIBEHOTO
OTBEPCTHS M JHAMETpP OONBIIOro OTBEPCTHS) H PEHTTEHOBCKOM
IJIOTHOCTH CTBOJIA Mo3ra [4].

BemnmeykaszanHbsie mpuMeps! O4€BUAHBI M TPUBHAIBHBI C TEO-
pEeTHYECKOH M TPAKTUYECKOH TOYEK 3PEHUS: WICHTHQHIIPYET-
cs1 OMoMapKep opraHa TOJIOBHOTO MO3ra, MOPaKEHHOTO TOW MITH
MHOW OONe3Hpr0. B OHKONMOTMH M3BECTEH CIIOCOO MPOTHO3UPO-
BAHMS JIETAIBHOTO MCXOZa Y OOMBHBIX C HEMETaCTaTHIECKUM KO-
JIOpEeKTallbHBIM pakoM IyTéM nposeneHust KT uccienoBanus Ha
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YPOBHE Teja Mo3BOHKA L3 1 M3MepeHus peHTTeHOBCKOU ILIOTHO-
CTH TOTIEpeYHO-TIoNocaThiX MbIm [12]. M3BecTeH Takke crmocod
TIPOTHO3MPOBAHUS JIETAJIGHOTO MCXOAA y OONBHBIX KOIOPEKTalb-
HBIM PaKOM, BHCLEPAIBHBIM OXUPEHHEM M COCYAHUCTOH KOMOp-
OoumHOCTRIO yTéM TpoBeneHust KT nccnenoBanus U u3MepeHus
PEHTI€HOBCKOM IIOTHOCTH MEXMBIIIEUHON >KUPOBOW TKaHU M
TOTIEPEYHO-TIONOCATHIX MBI [9]. Busyanusarmst 0OKoTOHOCOBBIX
nasyx, [JIOTKU, BHyTpeHHero yxa B nponecce KT nuarnoctuxu nx
OITyXOJIEBBIX MOPAKCHHUI BCETA COMPOBOXKAACTCS BHU3yaIM3alld-
el TKaHeil OpraHoB TOJOBHOTO Mo3ra [15], peHTreHOBcKast ToT-
HOCTb, JINHEHHBIE Pa3Mephbl KOTOPBIX HUKOIIA HE HCTIONB3YIOTCS
B OHKOOTOPHHOJIAPUHTOJIOTHH B Ka9€CTBE KIMHUYECKH 3HAUMMBIX
OroOMapKepoB, XOTS UX HH(POPMATUBHOCTH OTHOCHUTEIBHO XOPOIIIO
wnoctpuposana [4,11]. [ToreHnuansHas HHPOPMATHBHOCTB ITHX
TIOKa3aTeNell TMOTHOIEHHO HE MCCIEIOBaHA U UTHOPUPYETCS MPH
KT o6cenoBanmsx roI0BHOTO MO3ra y OOJBHBIX MOIMMOPOUIHOM
MaToONIOTHEH, HalpUMeEp, HepeOPOBACKYIIPHBIMU 3a00JICBaHMSIMHU
1 37I0Ka9€CTBEHHBIMH OITyXOJIAMH. [IpyudrHa NrHOpUPOBaHUS Oe-
BUJHA — TPYHOEMKOCTh TPOBEACHNUSI IIPOOIEMHO-OPUEHTHPOBAH-
HOTO HCCIEIOBAHUS M3-3a CIIOPaANIHOCTY HAOMFONCHMIA.

Llens wmccmenoBaHMst — IMOKa3aTh BO3MOKHOCTH IPOTHO3HU-
POBaHUS JIETANBHOTO MCXOAA y OOMBHBIX 3II0KAaYeCTBEHHBIMHU
OITyXOJIIMH O€IPEHHON KOCTH C TOJUMOPOUIHOCTBIO U 3JI0-
KaueCTBEHHBIMHU OITyXOJIAMH OKOJIOHOCOBBIX Ia3yX Ha OCHOBE
OTIpEe/IeNICHUs] KOJTMYECTBEHHBIX MOKa3aTeNnel TKaHeH M CTPyK-
Typ TOJIOBHOTO MO3Ta.

MarepuaJj u MeToAbI. B nccienoBanue BKIIOUEHBI CIEAYIO-
IIFe TPYMITBI OONBHBIX: | — KOHTpOJbHAs, 10 My»)4iH, OOTBHBIX
OCTPBIM THOWHBIM T'alilMOPOITMOMIHNTOM B BO3pacTe OT 36 10
55 ner;

2 — xoHTpOnbHasA, 10 MyX4nH ¢ 000CTPEHUEM XPOHUIECKOTO
THOITHOTO TaliMOPO3ITMOUANTA B Bo3pacTte oT 36 1o 55 ner;

3 — 49 GonpHBIX MyX4HH B Bo3pacte oT 30 10 65 ner mocne
OTIepalUH 0 MOBOAY 3JI0KaYeCTBEHHBIX OIyXOJIeH OKOIOHOCO-
BBIX ITa3yX B T€UCHUE -1 yCTOINUMBOI pemMuccuu;

4 — 12 GonpHBIX MYXXYHH B Bo3pacte oT 35 1o 63 jer mocie
OTIepalUH 0 MOBOAY 3JI0KaYeCTBEHHBIX OIMyXOJIeH OKOIOHOCO-
BBIX Ta3yX, yMEpIIIHE B MPOI[ECCe MOHUTOPUHTA;

5 — 28 myxunH B Bo3pacte oT 44 110 68 net mociue paguKaib-
HOTO yZalleHUsI 370Ka4e€CTBEHHON OITyXOIH MPOKCHMATBHOIO
otzena OePeHHON KOCTH U OAHOMOMEHTHOTO SHIOMPOTE3HPO-
BaHU B TeUEHHUE |- yCTOWYHMBOW peMuccui;
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6 — 11 my>xxuunH B Bo3zpacte oT 39 110 62 JieT nocie pajuKalib-
HOTO YJaJeHHs 3JI0KaueCTBEHHOI OIyXOJIH MPOKCHMAIIBHOTO
otienia OepeHHON KOCTH U OJJHOMOMEHTHOTO SHJIOIIPOTE3HPO-
BaHMsS, MMCIOIIUE MOTUMOPOUIHBIC 3a00JeBaHus (MIIEMUYC-
CKHIi/TeMOpparniecKuii HHCYIBT, O0JIE3Hb MEIIKUX COCY/IOB, ap-
TepuajbHas THIIEPTEH3Hs1), yMEpILHe B IPOLECCe MOHUTOPHHTA.

Cpox HaOmoneHuii cocraBui 4 roga. Ob1iee KOJINYECTBO 10-
KYMEHTAJIbHO IOATBEPIKACHHBIX JICTAJIbHBIX UCXOA0B 3a IEPUO
HAOJIOCHUS COCTABMIIO 23 cirydast.

KT Busyanusauusi TOJIOBHOTO Mo3ra y OOJIbHBIX IPyINIIBI 6
BBINOJIHSIIACH 110 MOBOJY MOJIMMOPOUIHBIX 3a001eBaHuUid TTOCIIe
OHIAOIIPOTE3UPOBAHUA B IIEPUO PEMUCCUM.

W3mepenne pEHTreHOBCKOW IJIOTHOCTH (MUHUMAJIBHOW —
IImun, cpenneapupmerndeckoit — [Ica+CO; MakcuManbHOU —
IImakc) 1mosrocoB MpaBoi U JICBOW BUCOUHBIX JI0JICH IPOBOAMIH
Ha TOMOTpaMMax, BBIIOJHEHHBIX Ha YPOBHE OpOMT M 0a3aib-
HBIX OT/IEJIOB I'OJIOBHOIO MO3Ta.

I'ereporeHHOCTh PEHTI€HOBCKOH IUIOTHOCTH TKaHM OHIpene-
JISUTH PacUeTHBIM IMyTeM 110 KOI(PQHUIMEHTY TeTepOreHHOCTH:
Kr = TImakc/IImun. MHpOpMaTHBHOCTD aHANIN3a TeTEPOreHHO-
CTH KOMITBIOTEPHO-TOMOTpaprIecKuX H300paKeHUH ToKa3aHa
B uccienoBanusx [3,17].

HCCHC}IOB&HPI?[ BBIIIOJIHAJIMCH B COOTBETCTBHU C IPAaBUJIaMU U
NPUHLUIIAMA OMOITHKHU. BonbHbBIe OBUIN 03HAKOMIICHBI C COIEP-
KAHUCM JUArHOCTUYCCKHUX U J'[e‘le6Hl)IX npoueayp u rnoaruvcaiu
¢dopmy «MubopmuposanHoe cortacuey». CTaTHCTHYECKYIO 00-
paboTKy MaTepraia NPOBOANIN METOJaMH BapUAllMOHHON CTa-
TUCTUKHU. PacCYMThIBAIN 3HAUCHHS CPETHETO apU(METUICCKOTO
(C), cpemHekBaapaTnIeckoil (CTaHAAPTHOW) ONIHOKU CPEHETO
apupmeTnueckoro (m). 3a 10CTOBEPHBIC PA3THUHS B CPABHCHUH
CPEAHUX BEJIMYMH B IAPHBIX CPAaBHEHUAX Opanu t-KpUTepuil
CrbronenTa npu p<0,01.

Pe3yinbTarsl u 00cy:RIeHUe AHATIN3 PE3YJIbTaTOB U3MEPEHUI
(Tabmuua 1, 2) BBISBUI ClIEAYIOIIUE 3aKOHOMEPHOCTH: JIeBasl U
IpaBast BACOYHBIC J10JIU GOHI)H])IX rpynmn 1u2 CUMMETPUYHBI 11O
BCIIMYHHE Hca; pasinuausg MEXAY rpynmnamMu NpakTuiIeCKu HEJ10-
croBepHbl (p>0,05);

y OOJIBHBIX IpyII 3 ¥ 5 pH ONaronpusTHOM TEYSHUH JIeBast U
IpaBas BUCOYHBIE 10U CUMMETPUYHBI 110 BEJIMYUHE Hca;

aCUMMETPHs pEHTTeHOBCKOM utoTHOCTH [lca jieBoit u paBoi
BHCOYHBIX J10J1eH HaOmonaercs y 601bHbIX IpyI 4 u 6 npu He-
OnaronpusTHOM TeueHuu 3aboneBanusd. [Ipu stom Ilca npasoii
BUCOYHOU J10aH goctoBepHO (P<0,05) ke Ilca neBoit Bucou-
HOU JIONIH.

Tabnuya 1. 3asucumocmes peHmeeH08CKOU NIOMHOCMU (€0. X) mKaneil UCOUHbIX 0Lel Om UCX00a 3a601e6aHUs

Hcxon
I'pynnsi Bnc(());{:aﬂ 0J1aronpUATHBIN He0J1aronpUATHBIN
8 IImun. M=m IImaxec. IImun. M+m maxec.

, i 29,67 37,03+0,16 45,67 - - -

bi§ 28,93 37,85+0,15 47,93 - - -
) I 27,21 35,57+0,11 49,67 - - -

I 28,03 36,71+0,10 48,93 - - -

I 22,37 31,37+0,16 49,67 - - -
. I 23,85 32,81+0,17 48,93 - - -

I - - - 12,32 21,29+0,69 51,86
! I - - - 18.04 32,64+0,34 49,02
s n 24,79 36,32+0,05 47,85 - - -

I 25,42 36,35+0,09 47,28 - - -

i - - - 12,76 30,57+0,74 48,37
6 I - - - 19,54 34,49+0,41 49,44

npumedanue. n — npaeas 6UCO4YHdAs ()OJl}l,' J1 — J1e6ast BUCOUHASL O0TIs

Tabauya 2. 3asucumocms Kod3¢)Puyuenma cemepocenHHOCHU PeHM2eHOBCKOU NIOMHOCMU BUCOYHBIX 00ell Om UcXo0d

I'pynnsi Bucounas noas BaaronpusitHbIi nexon HebnaronpusiTHbIi HEX0
I 1,54+0,05 -
: 1 1,54+0,08 -
n 1,74+0,07 -
2 bi§ 1,66+0,10 -
b} 2,234+0,08 -
. 1 2,024+0,10 -
I - 4,21+0,11
! 1 - 2,72+0,10
n 1,93+0,11 -
3 1 1,86+0,10 -
I - 3,79+0,11
6 1 - 2,53+0,09
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Tabnuya 3. Unmepean «ucciedosanie — 1emanvHulll UCX00» U XAPAKMEPUCTUKU 3N0KAYeCMEEHHOL ONYXOnU

I'ucrosioruueckasi CTpyKkTypa Koamuecrso Jlokaau3anus onyxoJau HNuTepBaJ, cyrku
PyKTYp Ha0J1I0AeHnii 1 y pBai, ¢y
OxoJ10HOCOBBIE Ma3yxu (n=12)
3nokauecTBeHHas Heifpopropoma 1 KII 29
Pax
. 1 JITT 265
MePEX0THOKIIETOUHBII
2 ITPK 112, 135
TUIOCKOKJICTOYHBIN OpOTOBEBAIOIIUI 3 BUIl 23,69,91
. . 1 BUIl 45
IUIOCKOKJIETOYHBII HEOPOT OBEBAIOLITHIA
1 [TPK 81
. 1 [TPK 196
AHAIITACTHYCCKUN
2 BUII 63,103
Beapennast koctb (n=11)
OcreoreHHas capkoma 3 TBC, KC 71,121, 165
XoHIpocapkoma 2 TbC, KC 65,209
Capkoma FOunra 2 TBC, KC 173, 236
dubpocapkoma KOCTH 1 TBC 144
[TapaocranbHas ocTeocapkoma 1 KC 5
[IepuocranbHas ocTeocapkoma 1 TBC 182
l'uranToxsieTouHas omyxoib 1 KC 56

npumeyanue. KII — knunosuonas nazyxa, [IPK — nasyxa pewwemuamoti kocmu,; JIII — n06nas nasyxa;
BYII — sepxneuenocmuasn nasyxa; KC — konennwiti cycmas; THC — mazobedpennviii cycmas

B CpaBHEHUH C 6OJ'I]>HI>IMI/I BOCHAJIUTEILHBIMH 3200J1€BaHH-
SAMH OKOJIOHOCOBBIX mna3yx Kr nmocrosepno Bbime (P<0,05) y
GOJIbHBIX 3JI0KaYECTBEHHBIMU OITyXOJISIMU OSAPEHHOIH KOCTH M
OKOJIOHOCOBBIX Ia3yX.

YV GONBHBIX ¢ HEOIATONPUATHBIM TEUEHHEM PAKOBOH O0JIE3HH
Kr npasoii Bucounoit nonu nocrosepHo (P<0,05) npessimaer
COOTBETCTBYIOLINHI TIOKa3aTellb JIEBOH BHCOYHOM 0IH.

[TpencraBnenHble B Tabnuax 1 u 2 mokasaTenu y BBDKHBIINX
U yMEpHINX MMAIMEHTOB HUMEJIN CTATUCTUYECKU JOCTOBEPHOE
paznnuue. CraTHcTHYECKass 3HAYMMOCTh pasnuuuil QyHKIMIt
pHCKa JIETaJbHOTO MCXO/la B CPaBHUBAGMbBIX KAaTErOPHsX Mallv-
€HTOB, OLICHEHHAas ¢ MOMOLIbI0 KoddunmenTa A Yunkcea, co-
crasuia p=0,027.

I'mnonencHocTs M noBblieHHe Kr TkaHu npaBoil BUCOYHOM
JIOJIM y TAIIMEHTOB ¢ HeOIaronpusTHBIM TEUEHHEM PaKkoBoil 60-
JIE3HH OTMEYaeTcst B cpoku oT 23 10 265 nHE# 10 JeTanbHOro
ucxona (tabmuna 3).

Cornmaco ocHoparenmo romeonarnn X.D. C. Tanemany
(1755—1843): «KuBoii uenoBeyecKuii OpraHu3M €CTb BIIOJIHE
3aMKHYTOE LIeJIoe, eUHuUIA. Besikoe omryiienne, BCskoe IposiB-
JICHUE CUJIBI, BCSIKOE COCTABHOE OTHOIICHHE OHON YaCTH TECHO
CBSI3aHBI C OLIyIIeHHEM, (YHKIHE U OTHOIICHHEM BEIIECTB BO
BCEX OCTaJIbHbIX YacTsIX. Hu oiHa U3 yacteii He MOKET CTpajarhb
6e3 Toro, 4ToOBI BMECTE C Heil He CTpagasiy, He ObIIM N3MEHEHBI
U OCTaJIbHBIE» [IMT. TIO 2].

T'010BHOM MO3T SIBJISICTCSI BBICIIIUM UHTEIrPAaTUBHBIM LEHTPOM
perynsuuu coMarndeckux (QyHkuumii. B kiamHnueckoii TpaBma-
TOJIOTHH ¥ OPTOIIEINH, 3a00JICBAaHNS U TIEPETIOMBI KOHEUHOCTEi
NPHUHATO paccMaTpHBaTh Kak MecTHBIN mporecc [13]. Tem He
MeHee, P 00cIIeIoBaHNH OOJIbHBIX B ITPOLIECCE JICUCHUS TIepe-
JIOMOB KOCTel KOHEYHOCTeH OOHapy»KEeHO CTOMKOE yCKOpEeHHE
KPOBOTOKA HE TOJIHKO B TPAaBMHPOBAaHHOM OpraHe, HO U B Cpe/l-
Hell MO3TOBOM apTepuy KOHTpIIaTepaibHOi cTopoHs! [11].
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B MupoBOIt tuTepaType HaKoMJIeH OrPOMHBIN MaTepHa o ma-
TOJIOTUYCCKUX H3MCHCHHIAX B L[eHTpaJ'IbHOf/’I HepBHOl\f'l CHCTEMEC
NPH PAKOBBIX OIYXOJISIX pa3HbIX Jokanusauii [7,18,19]. Hame
UCCIICZIOBAaHUE JIOTIOJHACT M PACIIMPSACT yXKE U3BECTHBIC 3Ha-
HMSI, YKa3aHHbIC BO BBEJCHHMH, O MPEJUKTUBHONW MH(OPMATUB-
HOCTH PEHTTEHOBCKOMH M10THOCTH M KT rooBHOro Mosra.

[IcuxoconuanbHbIN cTpecc, AeNpeccHs B KOTOPOH MOCTOSIHHO
npeObIBACT OHKOJIOTHUECKUH OOJTbHOM, BBI3BIBACT BIIOJIIHE OMpe-
JIeTIEHHbIE JTOCTOBEPHBbIE HEHPOOHOJIOTHUeCKHe U (HU3HOIOTH-
YECKHEC UBMCHCHUSA: YBEIINUUBACTCA 6a3am>H1>1171 YPOBEHBb KOPTHU-
3071a; CHWKAIOTCS TIOKA3aTeln KU3HECIIOCOOHOCTH U (DyHKIINH
HEHPOHOB M META00IN3M TOJIOBHOTO MO3ra (HeHpoOuoMapKepbl
KkpeartuH, (ocokpeaTHH, XoiauH, N-aleTuiI-acraprar 1o JaH-
HbM MPC), ymenbInaeTcst nponugepanns HOBbIX KIE€TOK B IHII-
nokamre [14,21,22].

DyHKINOHAIBHOE JOMHHHPOBAHUE MPABOTO MIIH JIEBOTO MO-
JdyLapus Mo3ra oOHapy>KeHO MPH Pa3HBIX THIAX JIETPECCHU Y
YCJIOBEKA: HAPYUICHUS B MPAaBOM IOJYIIAPUU BBIABIICHBI IIPU
TPEBOXKHOII Jlenpeccun, B IEBOM — MPH JieTIpeccuu Tocku [14].
ITpu passepHyTOH Jenpeccuy, HE3aBUCUMO OT XapakTepa Be-
nyuero adgexra (TpeBora WM TOCKa), HApyIISHUS OONbIIe B
npaBoM nonymapuu. [IpaBoe mosymapue Mo3ra CBsi3aHO C He-
FaTUBHBIMH SMOLUSAMU U OKa3bIBAET TOPMO3SAIIEE BIIMAHUE Ha
JIBUTaTeIbHYI0 aKTHBHOCTb. Y MAIMEHTOB C XPOHUYECKOH pe-
3UCTEHTHOIM K Tepamuu, JIernpeccueil oOHapyKeHa MpaBOCTO-
poHHsist arpodust GppoHTANBHBIX 00NacTei KOpbI, CTpUaTtyma H
runmnokammna [21].

HeHOCpe}lCTBeHHbIMH NpuIrHAMU TUNOACHCHOCTH HpaBOl‘*’l
BUCOYHOMU JA0JIh, TI0 BCeit BEPOATHOCTH, SABJIAKOTCA XpOHUYCCKAsA
HIIEMUS TOJIOBHOI'O MO3Ta, IMOBBIIICHUE BHYTPUKIIETOYHOI'O CO-
JIeprKaHuUsl BOJbI IIPH THIoNepdy3nn Mo3roBoii Tkauu [15], ko-
Topasi o0yCJIOB/IeHa MPETPOMOOTHYECKIM COCTOSTHUEM CHCTe-
MBI reMocTa3a (TpoMOODUITHS).
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N3BectHo [1], 4TO B IKCHEPUMEHTE TOCIE JIByCTOPOHHEH
MEPEBSI3KU OOIINX COHHBIX apTepuii B OOJBIIUHCTBE CITydacB
HAOJIFOAIOTCS MMEHHO TPABOCTOPOHHHUE TMOBPEKICHUS THII-
MoKaMIia, KOTopble, C HAUOOJIbLICH BEPOSITHOCTHIO, TIPUBOJIAT K
rubesu.

DopMupoBaHUE TMIIOACHCHOCTH U IeTEPOreHHOCTH IPaBoOi
BUCOYHOHN JIOJIM, OYEBUIHO, NPOUCXOIUT B Pe3yjbTare Cymep-
MO3UIIMU CJICAYIOUIMX MaJIOU3YYCHHBIX MM IPAKTUYECKH HEU3-
YUYCHHBIX IPUYUH:

ACUMMETPHUH TI0Ka3aresield KPOBH U €€ CBEPThIBAHUS B CHM-
METPHYHBIX YYaCTKaX CHCTEMbI KPOBOOOpaIeH!s (y OJHUX JIUL]
OHHU IpeobiIagaoT Crpasa, y Ipyrux — cleBa), KOTopas 3aBUCUT
OT Pa3JIMUHOI0 YPOBH peaKkLUii NEPEKUCHOTO OKUCIICHUS JINIH-
JIOB ¥ (pM3HOJIOTHYCCKOM aHTHOKCHIAHTHON CHCTEMBI, a TAKKe
OT PErHOHAJBHBIX OCOOCHHOCTEH COCYNIOB (HAMpUMEp, pa3HOK
(YHKIIHOHATBHOM aKTHBHOCTHU SHAOTEIHANBHBIX KICTOK) [5,7];

- JIaTepaJIM30BAaHHOTO JICHCTBUS JIEKAPCTBEHHBIX CPEJICTB.
Crenyer OTMETUTb, YTO JICKAPCTBEHHbIE Mpenaparbl Ha TOJI0B-
HOH MO3I OKa3bIBalOT JaTepaju3oBaHHOe neifctBue [13,20],
HalpuMep, OMMAThl CHOCOOCTBYIOT YCHJICHUIO PETHOHApHOIO
MO3rOBOI'O KpPOBOTOKA B IIPAaBOM IOJYILIAPUM, KOKaUH U €ro
IPOMU3BOJHBIC AKTHBUPYIOT KPOBOTOK B JIEBOM IIOJyIIApHUH,
NeHnnH-3HKe ATt IeHCTBYET MPEHUMYINECTBEHHO Ha TpaBoOe
HoJIyliapue, METHOHHH-DHKe(aJInH — Ha JIEBOE; JIaTepalii30-
BAaHHOTO JICHCTBUS PAKOBOM OOJIC3HH W MOJIMMOPOUIHOM MaTo-
JIOTMH (U3MEHEHHUE aCUMMETPUH JICBOH U IIPaBOH MIOJIOBUH TEJNa,
KOTOpO€ MOTYT IPOSBJIATHCS HA aHATOMHYECKOM, OMOXMMHUYE-
CKOM, (PU3HOJIOrMYECKOM U (DYHKLIIHOHATIBHOM YPOBHSIX. ).

BbIBobI. YMEHbIIIEHHE PEHTTEHOBCKOW IIJIOTHOCTH, YBE-
JINYCHHUE T'eTePOreHHOCTH TKAHU IMPAaBOHW BHUCOYHOW JOJIM TO-
JIOBHOTO MO3ra y OOJBHBIX 3J0Ka4eCTBEHHBIMU OIyXOJISIMHU
Oe/lpeHHON KOCTH M OKOJIOHOCOBBIX Ma3yX acCOLMUpPYETCs C
JICTaJIbHBIM UCXOJIOM B TedeHue 23-265 cyToK.
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SUMMARY

HETEROGENEITY OF BRAIN TISSUE AS A DEATH
PREDICTOR IN PATIENTS WITH MALIGNANT TU-
MORS

"Drobotun O., 'Stefanov N., *Kolotilov N., 3Zazirny 1.
!Institute of Experimental Pathology, Oncology and Radiobiol-

ogy named after R.E. Kavetsky National Academy of Sciences
of Ukraine, Kiev, *Institute of Nuclear Medicine and Radiologi-

cal Diagnostics of the National Academy of Medical Sciences of

Ukraine, Kiev; 3Clinical Hospital «Feofaniya» of State Direc-
torate for Affairs, Kyiv, Ukraine

The measurement of the body tissues x-ray density for moni-
toring and predicting the course of the disease is used in neu-
rology and oncology for timely treatment correction, choice of
tactical or strategic therapeutic algorithms.

The purpose of the article is to demonstrate the possibility of
predicting a fatal outcome in patients with malignant femoral tu-
mors with polymorbidity and malignant tumors of the paranasal
sinuses based on the determination of brain tissue quantitative
indicators.

Patient groups: 1 — control group, 10 patients, 36-55 years
with acute sinusitis; 2 — control group, 10 patients, 36-55 years
with exacerbation of chronic sinusitis; 3 — 49 men, 30-65 years,
after surgery for paranasal sinuses malignant tumors during the
Ist remission; 4 — 12 men, 35-63 years, after surgery for pa-
ranasal sinuses malignant tumors who died during monitoring;
5 — 28 men, 44-68 years, after a femur malignant tumor radical
removal and simultaneous arthroplasty during remission; 6 — 11
men, 39-62 years, after a femur malignant tumor radical removal
with simultaneous arthroplasty and with polymorbid diseases
(ischemic stroke, small vessel disease, arterial hypertension)
who died during monitoring.

X-ray density measurements (minimum — Dmin, arithmetic
mean — Dam + SD; maximum — Dmax) of the poles of the right
and left temporal lobes were performed on the tomograms of the
orbits and basal brain level.

The tissue heterogeneity was determined by the formula: Kh
= Dmax/Dmin. The observation period is 4 years.

The left and right temporal lobes of the patients’ groups 1 and
2 are symmetrical by Dam; differences between groups are prac-
tically unreliable (P> 0.05); in patients of groups 3 and 5, with
a favorable course, the left and right temporal lobes are sym-
metrical by Dam; asymmetry of the Dam of the left and right
temporal lobes is observed in patients of groups 4 and 6 with an
unfavorable course of the disease. In this case, the Dam of the
right temporal lobe is reliably (P <0.05) lower than the Dam of
the left temporal lobe.

The patients with malignant tumors of the femur and para-
nasal sinuses Kh is reliably higher (P <0.05) compared to the
patients with inflammatory diseases of the paranasal sinuses.

In patients with an unfavorable course of cancer, Kh of the
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right temporal lobe reliably (P<0.05) exceeds the corresponding
indicator of the left temporal lobe.

A decrease in x-ray density and an increase in tissue hetero-
geneity in the right temporal lobe of the brain in patients with
malignant tumors of the femur and paranasal sinuses are associ-
ated with a fatal outcome within 23-265 days.

Keywords: brain, malignant femoral tumors, paranasal si-
nuses, measurement of the body tissues x-ray density.

PE3IOME

IF'ETEPOI'EHHOCTb TKAHHU I'OJIOBHOI'O MO3TA ¥
BOJIbBHBIX 3JIOKAYECTBEHHBIMU OITYXOJISIMU
KAK IIPEJUKTOP JIETAJIBHOT'O HCXOJA

TpodotyH O.B., 'Credpanos H.K., ’Kostoruiios H.H.,
Bazupubiii 1.M.

"Hnemumym  skcnepumeHmansHoll namoio2uu, OHKOLO2UU U
paouobuonoeuu um. P.E. Kaseykoeo, Hayuonanohas akademust
nayk Yxpaunot, Kuee; *Hncmumym sidepnoii meduyunvt u Jiy-
uegoll duacnocmuxu, Hayuonanvnas axademuss MeOUYUHCKUX
nayk Vipaunol, Kues; Knunuueckas 6ononuya «Peopanusny
Tocyoapcmeennozo ynpasnenus oenamu, Kues, Yxpauna

Lenp nccnenoBanus — ONPENEIUTh MPEAUKTOPHI JIETAIBHOTO
ucxoza y OOJIBHBIX 3JI0KaYeCTBEHHBIMHU OIYXOJISIMH O€ApEHHOM
KOCTH C TIOTMMOPOHHOCTBIO U 3JI0KA4€CTBEHHBIMH OITYXOJISIMH
OKOJIOHOCOBBIX I1a3yX Ha OCHOBE OIpEIeNICHUS KOJIUYECTBEH-
HBIX [IOKa3aTesell TKaHel roJI0OBHOTO MO3ra.

I'pynmsr 6onpHbIX: 1 — KOHTpONBHAsSL, 10 OOJIBHBIX OCTPHIM
raiMOpO3TMOUIUTOM B Bo3pacTe oT 36 10 55 1eT; 2 —KOHTPOJIb-
Hast, 10 GOMBHBIX ¢ 0OOCTPEHUEM XPOHHYECKOTO raiMOPO3TMOH-
JIUTa B BO3pacTe oT 36 10 55 ner; 3 — 49 GONbHBIX MYKYHH B
Bo3pacte oT 30 10 65 yeT mocie onepanuy Mo IOBOAY 3JI0Kade-
CTBEHHBIX OITyXOJIeH OKOJIOHOCOBBIX Na3yxX B TeueHue | pemuc-
cuu; 4 — 12 GonbHBIX MYXYUH B Bo3pacte oT 35 10 63 siet nocie
OIIEPaLMHU 10 TIOBOAY 3JI0Ka4EeCTBECHHBIX OITyXOJICH OKOJIOHOCO-
BBIX I1a3yX, YMEPIIUX B IPOLIECCE MOHUTOPUHTA; 5 — 28 My’>KUUH
B BO3pacTe oT 44 110 68 jieT nocje paAuKanabHOrO yAaJIeHUs 3710~
KaueCTBEHHOH OIyXoiu OeAPeHHOW KOCTH U OJHOMOMEHTHOIO
SHJIONPOTE3UPOBAHUS B TeueHHe pemuccuy; 6 — 11 MyxuuH B
Bo3pacte oT 39 o 62 ner nocie paguKkaIbHOIO yAaJeHUs 3710-
KaueCTBEHHOH OIyX0iu OeApPeHHOW KOCTH U OJHOMOMEHTHOIO
9HJONPOTE3UPOBAHMsI, UMEIOLIHe HOIMMOPOHIHbIe 3a0oieBa-
HUS (MIIEMUYECKUH MHCYIBT, 00J€3Hb MEJIKUX COCY/IOB, apTe-
pUabHas TUIIEPTEH3Us) M yMEPLIME B IPOLIECCE MOHUTOPHHTA.

W3mepeHne peHTreHOBCKOM IUIOTHOCTH (MHHHUMAalbHAsg —
IImun, cpenneapupmernyeckas — [Ica+CO; MakcumanbHas —
TImakc) 1mostocoB npaBoy U JICBOW BUCOUHBIX JI0JICH TIPOBOAMIH
Ha TOMOTpaMMax ypOBHsI OpOUT 1 6a3abHbIX OT/IE/IOB FOJIOBHO-
ro mo3ra. Onpenessiiii Ko3QGUIHEHT reTepOreHHOCTH:

Kr = Imakc/IImun. Cpok HabmroneHuit — 4 Toza.

JleBast u mpaBasi BUCOYHBIE NOJIH OONBHBIX 1 U 2 rpynm cuM-
MeTpuuHbl 10 BenuuuHe [lca; pasiauums Mexay Trpyrinamu
npakTuyecky HepoctoBepHsl (P>0,05); y OonbHbIX 3 1 5 rpynn
pu OIaronpuUsATHOM TEUECHUHM JIeBasl U MpaBas BUCOUYHBIC JOJIH
cuMMeTpuuHbl 1o BeauuuHe Ilca; acummerpus Ilca neBoit u
MpaBoif BUCOYHBIX J0Jiel HaOmonaercs y 60abHbIX 4 U 6 rpymn
HpHu HeOnaronpusaTHOM TeueHuu 3aboneBanus. [Ipu stom Ilca
MpaBoi BUCOUHOM 1osn goctoBepHo Hibke (P<0,05) Ilca nesoii
BUCOYHOH JIOJIH.
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B cpaBHeHHu ¢ GOJNBHBIMU BOCHAINTEIbHBIMU 3a00J1€BaHU-
MU OKOJIOHOCOBBIX mnasyx Kr mocrosepno bime (P<0,05) y
OOJILHBIX 3JI0KAY€CTBEHHBIMH OITyXOJSIMH OSIPEHHON KOCTH M
OKOJIOHOCOBBIX Ia3yX.

V GosIBHBIX ¢ HEOIArONPUATHBIM TEUCHHEM PAKOBOi 00JI€3HH
Kr npaBoii Bucounoii nomu gocrosepHo (P<0,05) npesbimaer

COOTBETCTBYIOLIMI [10KA3aTeNb JIEBOW BUCOYHON 107IM. YMEHb-
HICHUEC pCHTFCHOBCKOﬁ IIJIOTHOCTH, YBEJIMYEHUE I'€TECPOIrCHHO-
CTH TKaHU [PaBO BUCOYHOMN JI0JIM FOJIOBHOTO MO3ra y GOJILHBIX
3JI0KQ4€CTBEHHBIMH OIYXOJISIMH O€APEHHON KOCTH M OKOJIOHO-
COBBIX IIAa3yX aCCOLMHUPYETCA C JIETAJIbHBIM UCXOAOM B TECUCHUE
23-265 cyTOK.
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THE ROLE OF INSULIN-LIKE GROWTH FACTOR-1
AND INSULIN IN DEVELOPMENT OF COLORECTAL CANCER

Maghlaperidze Z., Kapetivadze V., Tabukashvili R., Lazashvili T., Kuparadze M., Gratiashvili E.

Thilisi State Medical University, Department of Internal Disease of Propedeutics; F. Todua Medical Center, Tbilisi, Georgia

Colorectal cancer is one of the most common malignant
tumors in the world. It is now ranked third-fourth worldwide
in terms of oncological disorders. In 2012, 1.4 million new
cases of cancer were recorded, according to the World Cancer
Research Fund International [1]. In Georgia, 436 new cases
of colorectal cancer were discovered in 2008, with 4 (0.9%)
having the first stage, 82 (18.8%) having the second stage,
131 (30.1%) having the third stage, and almost half having
the fourth stage of illness. According to the National Cen-
ter for Disease Control, colorectal cancer was the third most
frequent malignancy in women (10.9 per 100,000 women)
and men (12.3 per 100,000 people) in 2014. In recent years,
the number of people with colon cancer has been increasing
every year. Despite the success of modern radiation and che-
motherapy, surgery remains the primary therapeutic option
for colorectal cancer. As a consequence, attention should be
given to the search for variables (including hormonal-met-
abolic) that may change the fact that the individual is diag-
nosed with colon cancer. The demonstration of these factors
has the potential to lead to breakthroughs in illness prevention
and treatment.

Insulin-like growth factor 1 (IGF-1) was previously known
as Somatomedin C. It stimulates the action of the hormone,
controls it, and has an insulin-like function. Its ability to
promote various cell growth in vitro and in vivo is one of
its primary characteristics. IGF-1 is released in the liver and
other organs and has a mitogenic impact on the paracrine
mechanism. Because IGF-1 receptors are present on nearly
all cell types, we may conclude that this effect is ubiquitous.
IGF-1 is also found in the blood, where it circulates mainly
in a complex with binding-protein 3. It binds to the insulin-
like growth factor (binding-protein 3). It has been found that
only approximately 5 percent of IGF freely circulates in the
plasma. During the natal and neonatal periods, the quantity
of IGF-1 in human plasma is very low. Its concentration in-
creases after a certain period. Binding-protein 3 protects cir-
culating IGF from breakdown and transports it to particular
tissue destinations.

Hyperinsulinemia is characterized by elevated plasma insu-
lin levels and an overreaction of insulin to increasing plasma
glucose concentrations. Both hereditary and environmental
causes may cause it. Hyperinsulinemia is a compensatory re-
action that maintains glucose homeostasis in insulin-resistant
people [2]. Recent experimental investigations support the
role of insulin in colon carcinogenesis by linking IGF-I, a po-
tential mediator of cell survival and proliferation, in the etiol-
ogy of colon cancer [3]. Circulating insulin levels, in particu-
lar, may enhance IGF-I bioavailability as a consequence of
insulin-mediated changes in IGFBP concentration [4].

As a consequence of pathophysiological alterations in cir-
culating IGF-I and IGFBP, chronic hyperinsulinemia may
indirectly lead to colon carcinogenesis. In women with dia-
betes, the chance of developing malignant uterine tumors is
doubled. There is additional evidence that serum-circulating
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insulin and insulin-like growth factor (IGF) are essential in
the development of uterine cancer [5].

Laboratory and epidemiological studies have established
the link between IGF and cancer development in different
organs [6]. These examinations confirm that high levels of
IGF in the blood serum and low levels of binding-protein
3 enhance the chance of developing colorectal cancer. Our
research aims to better investigate the IGF system in order
to identify its involvement in the development of colorectal
cancer. The IGF system is recognized to be a possible mito-
genic and antiapoptotic peptide with characteristics of both
classic hormones and tissue growth factors. Considering all
the above mentioned, it is crucial to focus on studying this
highly topical problem.

Material and methods. The study was carried out at Acad.
Fridon Todua Medical Center with 38 patients chosen for the
study. The patients were divided into two groups: The first
group — patients with colorectal cancer, and the second group
— practically healthy patients. The first group included 27 pa-
tients with colorectal cancer, 22 of whom had Diabetes mel-
litus in anamnesis. The second group included 11 practically
healthy patients. None of the healthy controls had a history
of diabetes and ranged in age from 45 to 65. We check weight
(kg), height (cm), and waist and hip circumferences (cm).
Trained interviewers gathered information on colorectal
cancer risk factors. The investigation questionnaire included
age, occupation, education, ethnic group, residence, history
of benign colorectal diseases, and malignant tumors. Body
measurements include height, weight, waist and hip circum-
ferences, and blood pressure. Criteria for inclusion in the
study: patients with colorectal cancer, control group - prac-
tically healthy. Exclusion criteria: alcoholism, narcomania,
pregnancy, hepatitis, AIDS. Patients underwent physical and
clinical-laboratory examinations: The IGF-1 laboratory test
was performed using the CLIA technique. The test was car-
ried out using the Chromatography/Mass Spectrometry (LC/
MS) technique, which allowed us to determine the amounts
of IGF-1 and IGF binding-protein 3.

Insulin and glucose levels were assessed using the Oral
Glucose Tolerance Test (OGGT) on an empty stomach and
120 minutes after glucose loading (40g/1m2). Additionally,
the C-peptide index was determined. Insulin and C-peptide
levels were determined using radioimmunoassay kits of
“CEA-SEN-SORIN” (France). Enzymatic Colorimetric
Methods were used to determine glucose levels. All processes
were carried out following the manufacturer’s specifications.

The data were statistically processed using the statistical
software Epi-info version 7.2.2.6. Analyzed data were shown
as mean = SD, and the differences were considered significant
when P<0.05.

Results and discussion. 38 patients participated in the study,
22 (57.9%) men, 16 (42.1%) women, 27 patients were included
in the experimental group (71.05%), 11 - in the control group
(28.95%)
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Table 1. Analysis of insulin-like growth factor-1, insulin-like growth factor binding proteins 3
and serum insulin between pre and postoperative patients

Biomarkers Control (n=11)

Preoperative
Stage I-11-111

Postoperative

Study group (n=27)

Stage IV
Study group (n=27)

IGF-1 (ng/mL) 133.73+63.17

203.16+44.07

211.04+45.82 142.71£30.18

Binding-Protein 3 (ug/mL) 9.14+3.88

6.51£3.15 7.18+2.28 9.22+3.58

Insulin (nIU/mL) 6.21+4.65

9.68+4.55 9.99+6.08 6.58+4.68

Experimental group compared to healthy controls, P<0.001 and P<0.05
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Fig. 1. Comparisons of pre-operation serum levels of bio-
markers between colorectal cancer patients and healthy con-
trols (x bars)

Healthy controls compared to pre- operation group of patients
showed significant differences, P=0.015 and P=0.001.
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Fig. 2. Comparisons of pre-operation and post-operation se-
rum levels of biomarkers between colorectal cancer patients

Pre-operation group of patients compared to post-operation
group of patients, P=0.02, there were not significant difference
for insulin, IGF-1: IFGBP-3.
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Fig. 3. Healthy controls compared to IV stage colorectal can-
cer patients

Healthy controls compared to IV stage colorectal cancer pa-
tients did not show significant differences, P=0.02.

The study showed that the levels of IGF-1 and insulin in pa-
tients with colorectal cancer increased significantly, while the
level of binding-protein 3 decreased sharply, the difference
between preoperative and postoperative biomarkers was negli-
gible. Also, there was seen no difference between patients with
metastatic and non-metastatic colorectal cancer.

According to various studies, a significant increase in the lev-
el of IGF-1 is predicted at an early stage of tumor development;
our study additionally showed an increase in IGF-1 levels at any
stage of colorectal cancer. Elevated IGF-1 levels can be used
as a prognostic marker in the development of colorectal cancer.

IGF Binding-protein 3 is a causative agent of apoptosis.
It regulates the concentration of IGF-1 in the blood. Due to
hyperinsulinemia, the level of IGF binding-protein 3 reduces,
which increases IGF-1 activity, inhibits cell apoptosis, stimu-
lates cell proliferation, and promotes tumor cells’ develop-
ment [7].

Slattery et al. evaluated the effects of insulin, IGF-1 and
IGFBPs on cell growth and proliferation, which played impor-
tant roles in the etiology of colon cancer and breast cancer [8].

Excessive energy intake, physical inactivity, and obesity
lead to insulin resistance. Consequently, plasma insulin con-
centrations tend to increase. Insulin resistance has been as-
sociated with increased plasma insulin levels, glucose intol-
erance, increased IGF-I, glucose and free fatty acids, body
mass index, and increased risk for colorectal cancer [9-11].
Some studies do not explain the link between colorectal can-
cer and insulin levels [12,13]. And some studies suggest that
hyperinsulinemia and insulin resistance may increase the risk
of colon cancer [14,15].

Our study showed a significant increase of IGF-1 and insu-
lin in patients with colorectal cancer compared to the control
group and noted a substantial decrease in the levels of IGF
binding-protein 3 in the experimental group compared to the
control group. Our study also show that obesity could be risk
factor in the development of colorectal cancer.

Our study results also showed that the levels of IGF-1,
insulin, and IGF binding-protein 3 did not differ significantly
in the first three stages of disease development, but there was
a decline in these indexes in the fourth stage. Consequently,
the role of these markers in determining the severity of the
disease is negligible. However, this issue’s study will be con-
tinued in our further studies, and other authors’ data will be
considered.

Table 2. Comparisons of body mass index ratio between colorectal cancer patients and healthy controls

Group Body mass index
Colorectal cancer 30.5+3.2
Healthy controls 24.1+2.4
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Conclusion: According to the given data from our study, it
should be pointed out that an increase in insulin and IGF-1 lev-
els, as well as a sharp decrease in the level of IGF binding-pro-
tein 3, may be a significant factor in the development of colorec-
tal cancer, but their changes do not differ significantly in the first
three stages of disease progression, but there was a decline in
these indexes in the fourth stage.
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SUMMARY

THE ROLE OF INSULIN-LIKE GROWTH FACTOR-1
AND INSULIN IN DEVELOPMENT OF COLORECTAL
CANCER

Maghlaperidze Z., Kapetivadze V., Tabukashvili R.,
Lazashvili T., Kuparadze M., Gratiashvili E.

Thilisi State Medical University, Department of Internal Dis-
ease of Propedeutics; F. Todua Medical Center, Thilisi, Georgia

The study’s goal is to discover the function of the IGF-1 factor
and insulin in the development of colorectal cancer. Changes in
these factors should be explored at various phases of colorectal
cancer, including the preoperative and postoperative periods.

38 patients were selected for the study. Patients were divided
into two groups: the first group - patients with colorectal can-
cer, and the second group - practically healthy. The first group
included 27 patients with colorectal cancer. The second group
included 11 practically healthy patients, who ranged in age from
45 to 65. The patients underwent physical and clinical-labora-
tory examinations: IGF-1 laboratory test: determination of IGF
binding-protein 3 and Insulin levels.

The study showed that the levels of IGF-1 and insulin in-
creased significantly in patients with colorectal cancer, while
the level of IGF binding-protein 3 decreased sharply. The dif-
ference between preoperative and postoperative biomarkers
was negligible.

According to our findings, an increase in insulin and IGF-1
levels, as well as a substantial reduction in IGF binding-protein
3 levels, may play a role in the development of colorectal cancer,
although their alterations do not vary significantly in the first
three phases of disease progression. It should be noted that these
indices decreased in the fourth stage.

Keywords: Insulin; IGF 1, IGF binding protein, Colorectal
cancer.

PE3IOME

POJIb UHCYJIUHIIOAOBHOI'O ®AKTOPA POCTA 1
U MHCYJIMHA B PABBUTHUU KOJIOPEKTAJIBHOI'O
PAKA

Marnanepunse 3.B., KaneruBanse B.U., Tadykamsuiu P.U.,
JlazamBuim T.I., Kynapaaze M.!., I'parnamsuiu E.A.

Téunucckuil 20Cy0apcmeeHHblll MEOUYUHCKULL YHUGepCUmen,
denapmamenm nponeoesmuKku eHympeHHux oOonesmeu; Meou-
yuncxutl yenmp um. @.Tooya, Tounucu, I py3us

Lenpro uccnenoBaHust SBISETCA ONPEIEICHHE POIM HMHCY-
JMHONONO0HOTO (hakTopa pocTa | UM MHCYIMHA B Pa3BUTHHU KO-
JIOPEKTAJILHOTO PaKa U U3y4YEHUE XapakTepa U3MEHEHMH ITUX
(axkTopoB Ha pa3IMYHBIX CTAIMAX 3a00JEBAHUS, a TAKKE [0
OIEpaLK U B OCICONEPALUOHHOM IIEPUOJIE.
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Jlnst mccnenoBanust 0ToOpaHo 38 MaIreHToB, KOTOPBIC pasiese-
HBI Ha ABC l"pyl'll'lbl'. nepBas rpyrma peAcTaBlICHA 60J'll)HblMI/I KO-
JIOPEKTAIILHBIM pakoM (n=27), BTopasi - MPakTHYECKU 310POBbIMU
muaMu (n=11) B Bo3pacte ot 45 o 65 ner. ITanuenram nposo-
i (GU3HKaIbHBIC, KIMHUYCCKUE U JTA00PATOPHBIC HCCIIEI0Ba-
HUs1, JTaOOPATOPHBIH TECT Ha HHCYJIMHONONO0HBIH (akTop pocra 1
(UII®P 1) n onpeneneHre KOHLEHTPALMK CBA3BIBAIOLIETO OeKa
3 u uHCyuHA. VcenenoBanye okasao, 4To y OOJIbHBIX KOTOpeK-
TaJIbHBIM PAKOM CYLLECTBEHHO Bo3pacTaeT koHueHTpauus UI1DP
1 ¥ MHCYyNMHA, KOHLIEHTPALHSI CBSI3bIBAIOIIETO Oenka 3 pe3ko CHHU-

JKAETCsl, OAHAKO Pa3sHUIIA MEXy DTUMHU IOKA3aTEeNIsAMU 10 U I10-
CcJle onepaluy HeCyleCTBEHHA.

Pesynbrarhl MpoOBENSHHOIO MCCIICAOBAHUS MO3BOJISIOT ClE-
JIaTh BBIBOJ, 4TO TOBbIIeHHe KoHUeHTpauun UIIDP 1 u un-
CyJIMHA, CHIDKCHHE CBSI3BIBAIOIIETO Oejika 3 B KPOBH SIBIISIFOTCS
3HAYUMBIM (HAKTOPOM, CIOCOOCTBYIOIIMM Pa3BUTHIO KOJIOPEK-
TaJILHOTO paka. Mi3MeHeHUs dTUX ToKa3aresiel CylleCTBEHHO He
pas3InyaroTCs 10 XOAY MPOrPecCHpOBAHUSA ITOTO 3a00JICBaHUA
Ha HepBle Tpex cTaausax, OAHAKO Ha quBepTOﬁ CTaauu BbBISIB-
JISICTCS CHUKECHHUEC UX KOHL[eHTpaL[I/II/l.
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PSYCHOLOGICAL AND PSYCHOPATHOLOGICAL FEATURES OF PATIENTS WITH SKIN CANCER

Venger O., Zhulkevych 1., Mysula Yu.

1. Horbachevsky Ternopil National Medical University, Ukraine

Oncology is one of the most pressing medical and social prob-
lems in the world [1-3]. Malignant tumors are the second major
cause of death in the world and one of the most economically
expensive diseases; the World Health Organization’s experts
predict that cancer incidence will increase 1.5 times by 2030
[4,5]. In recent decades a modern trend has developed rapidly
in the intersection of clinical psychology, psychiatry and oncol-
ogy - psycho-oncology, studying psychiatric and medico-psy-
chological aspects of oncological pathology, as well as devel-
oping strategies for psychosocial care for cancer patients [6,7].
There is an urgent need to provide cancer patients with adequate
psychosocial care; at the same time, the formation and develop-
ment of psycho-oncology meets a number of difficulties, which
requires efforts of oncologists and psychiatrists, as well as the

© GMN

activation of extensive scientific researches in this field [8,9].
One of the most significant groups of oncological nosologies
is skin cancer, which is characterized by a high prevalence and
significant social consequences [10]. In patients with skin cancer
revealed a wide range of psychopathological symptoms, mainly
depressive and anxiety spectrum, as well as three times higher
risk of development of mental disorders compared with healthy
people [11-13]. All this determines the relevance of the study
of various aspects of psychopathological symptoms associated
with skin cancer and finding modern methods of psychosocial
care of patients with this pathology.

The aim - study of individual-psychological characteristics
and spectrum of psychopathological symptomatology of pa-
tients with skin cancer taking into account gender differences.

29



Material and methods. In compliance with the require-
ments of biomedical ethics, we examined 70 patients (41 men
and 29 women) with non-melanoma malignant epitheliomas,
who sought medical help in the Ternopil Regional Oncology
Dispensary during 2011-2020. The criterion for inclusion in
the study was the presence of histologically confirmed malig-
nant tumor (bazaliomy, squamous cell skin cancer) III stage
according to the actual classification. The study was conduct-
ed within 3 to 6 months from the notification of the diagnosis
of malignant tumor.

All patients provided informed consent to participate in the
study. The average age of the patients was 68,2+12,2 years (me-
dian 71,5 years, interquartile range 62,0-76,0 years, men — ac-
cordingly 66,7+13,0 years, 70,0 years, 60,0-75,0 years; wom-
en — accordingly 70,31+10,74 years, 72,0 years and 66,0-78,0
years. Age differences between men and women are not statisti-
cally significant (p>0,05).
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The study was conducted using a short multivariate personal-
ity questionnaire (Mini-Mult) [14] and the psychopathological
symptoms severity questionnaire Symptom Check List-90-Re-
vised — SCL-90-R [15].

Statistical analysis of differences was performed using non-
parametric Mann-Whitney test.

Results and discussion. The results of the analysis of the pro-
files of the abbreviated multivariate personality questionnaire
are given in Table 1.

The table shows that skin cancer patients have extremely high
rates of depression. herewith in women, the level of depression
is significantly higher than in men. In both groups, the average
on this scale is 80 points and above, which may indicate the
presence of marked depressive manifestations that need correc-
tion. Hypochondria and psychasthenia scores are also very high:
on both scales they exceed 70 points (women on a psychasthenic
scale exceed even 80 points), indicating evidence of clinically

Table 1. Quantitative indicators of the profile of a shortened multi-factor personality questionnaire (in T-points)

Scale All patients n=70 Men, n=41 Women, n=29
(Mini- Me- . Medi- . Me- . p
Mult) M=£m diana Quartiles M=+m ana Quartiles M+m diana Quartiles
71,0- 73,0-
1 (Hs) 73,53+4,33 75,0 770 72,46+4,89 73,0 |69,0-77,0 | 75,03£2,82 | 75,0 770 <0,05
78,0- 80,0-
2 (D) 80,99+4,64 81,0 250 80,02+4,62 80,0 |76,0-84,0 | 82,34+4,39 | 82,0 26.0 <0,05
62,0- 64,0-
3(Hy) | 64,81+5,64 66,0 68.0 63,76+5,46 66,0 | 60,0-66,0 | 66,31+5,63 | 67,0 69.0 <0,05
56,0- 56,0-
4 (Pd) 61,31+£6,91 61,0 68.0 61,20+6,78 61,0 |56,0-68,0| 61,48+7,21 61,0 63.0 >0,05
59,0~ 59,0~
6 (Pa) 61,74+4,20 62,0 65.0 62,73+3,47 62,0 | 62,0-65,0 | 60,34+4,78 | 62,0 65.0 >0,05
74,0- 79,0-
7 (Pt) 79,27+5,95 83,0 230 78,15+6,76 81,0 | 74,0-83,0| 80,86+4,18 | 83,0 240 <0,05
60,0- 60,0-
8 (Sc) 61,84+1,20 62,0 63.0 61,76+1,11 62,0 |60,0-63,0 | 61,97+1,32 | 62,0 63.0 >0,05
38,0- 38,0-
9 (Ma) | 42,93+11,02 | 38,0 3130 45,61+13,49 | 38,0 | 38,0-52,0 | 39,144+3,68 | 38,0 130 <0,05
Table 2. Quantitative indicators of the questionnaire Symptom Check List-90-Revised (in points)
All patients n=70 Men, n=41 Women, n=29
Scale SCL-90-R . i- i-
M+m Me Quartiles M+m Medi Quartiles M+m Medi Quartiles P
diana ana ana
Somatization 2,61+£0,47 | 2,4 2,2-3,1 |2,51£0,43 2,3 2,1-2,8 | 2,75+0,49 | 2.8 2,3-3,2 <0,05
Obsessive-
compulsive 1,56+0,55 | 1,7 1,1-2,1 | 1,45+0,51 1,5 1,1-1,9 | 1,71+0,58 | 1,9 1,4-2,2 <0,05
disorders
Interpersonal =y 53,037 | 11 | 1,0-14 | 1142030 | L1 1,0-13 | 136042 | 12 | 1,0-1,7 | <0,05
sensitivity
Depression 2,60+0,24 | 2,6 2,5-2,8 |2,53+0,26 2,6 2,3-2,8 |2,69+0,16 | 2,7 2,6-2,8 <0,01
Anxiety 2,05+0,79 | 2,1 1,5-2,7 | 1,88+0,73 1,8 1,5-2,6 | 2,29+0,83 | 2,5 1,7-2,8 <0,05
Hostility 1,04+£0,74 | 0,8 0,5-1,3 | 1,18+0,76 1,2 0,7-1,3 | 0,83+0,68 | 0,7 0,5-1,0 <0,05
Phobic Anxiety | 1,31£0,61 | 1,1 | 0,9-1,6 |1,19+0,49 | 1,1 09-1,4 | 1,48£0,72 | 1,1 0,9-2,4 >0,05
Paranoid 0,03£0,13 | 0,0 | 0,0-00 [0,012005| 00 | 0000 |005£0,19| 00 | 0000 | >005
symptoms
Psychotism 0,61£0,21 | 0,6 0,5-0,8 | 0,64+0,19 0,6 0,5-0,8 | 0,57+0,23 | 0,6 0,4-0,7 >0,05
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defined signs of somatic fixation and asthenia. The indicators on
these scales are also significantly higher in women.

The rest of the profile scales have indicators within 60-70
points. Significant differences between men and women have
been identified for the scale of hysteria (indicator is higher in
women) and for the hypomania scale (the indicator is signifi-
cantly higher in men). It should be noticed a very low rates
on the scale of hypomania: in men it is slightly higher than 45
points, and in women it does not even reach 40 points. The study
of features of psychopathological symptoms using the Symptom
Check List-90-Revised questionnaire also revealed a number of
features. The results of the quantitative analysis of this test are
given in Table 2.

High rates of somatization, depression, and anxiety have been
found in skin cancer patients. In general, the highest scores are
in the somatization and depression scales; they exceed the level
of 2.5 points both in all the patients and in men and women
separately. For women, the levels on both of these scales are sig-
nificantly higher than for men. Somewhat lower in quantitative
terms is the anxiety scale; its average values exceed 2.0 points
for women and for all patients as a whole. On this scale, women
also found significantly higher average rates than men.

Women also found significantly higher rates of obsessive-
compulsive symptoms and interpersonal sensitivity. Instead,
men were significantly more hostile. Phobic anxiety is also high-
er in women than men, however, these differences do not reach
the accepted level of statistical significance (p>0,05).

As for the symptoms and manifestations of paranoyal psy-
chotyzm, these effects were not typical for patients with skin
cancer.

The manifestations of depression and hypochondria revealed
in our study in the individual-psychological profile of cancer
patients are, to our opinion, a natural reflection of complex psy-
chological reactions to a serious malignant disease that threat-
ens human life. It should be borne in mind that to ensure the
consistency of the data, we enrolled in our study patients with
stage III disease, which corresponds to an serious oncological
process with a relatively low (approximately 50%) chance of
survival. Increasing emotional lability, accompanied by an in-
crease in hysteria and psychopathy scales, and a decrease in hy-
pomania scale, are also typical. In terms of high scores on the
psychasthenia scale, they may be the result of asthenization due
to both physical and psychological (disappointment, disbelief in
the success of treatment, etc.) reasons. You should also consider
the age characteristics of the studied contingent — predominantly
old people. Higher scores on depression, hypochondria, hysteria
and psychasthenia that were found in women, to our opinion,
reflect the higher emotional sensitivity of women in the psycho-
socio-cultural pattern of womanhood accepted in our culture, as
opposed to the male pattern, which requires less sensitivity to
external influences and greater restraint in feelings.

The indicators on the psychopathological symptom question-
naire are consistent with the data of the individual-psychological
profile. High values on depression scale correspond to emotion-
al reactions to the presence of a malignant tumor in the severe
stage. Severe somatization reflect somatic discomfort associ-
ated with exposure of the tumor and treatment. High anxiety is
a component of a general psychological response to malignant
pathology with questionable therapeutic perspectives. Higher
rates of obsessive-compulsive symptoms and phobic anxiety in
women, and hostility - in men, fit into the overall picture of gen-
der peculiarities of psychological models of response. It should
also be considered the impact of age-related psychopathological
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changes, manifested by an increase in signs of asthenization, ri-
gidity, and emotional lability.

The obtained results are important for elucidating the features
of an individual’s psychological response to the development
of oncological pathology, as well as to the development of ef-
fective psychiatric and psychosocial care for patients with this
pathology.

Conclusions. The study found gender differences in psycho-
pathological symptoms associated with skin cancer. These are,
first and foremost, expressed depressive, anxious and hypochon-
driacal tendencies, as well as somatic fixations and asthenization
phenomena, which are more expressed in women and manifesta-
tions of hostility that are more typical of men. At the same time,
skin cancer, being a severe cancer, is accompanied by significant
depressive, anxious and hypochondriacal manifestations in all
patients. Analyzing the psychological characteristics of these
patients, the age-related psychological responses should also be
taken into account.

Prospects for further research are related to an in-depth clini-
cal and psychopathological study of changes in the psycho-emo-
tional sphere of patients with skin cancer, as well as the develop-
ment of modern methods of treatment and correction of adverse
changes in the psyche in this category of patients.
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SUMMARY

PSYCHOLOGICAL AND PSYCHOPATHOLOGICAL
FEATURES OF PATIENTS WITH SKIN CANCER

Venger O., Zhulkevych I., Mysula Yu.
1. Horbachevsky Ternopil National Medical University, Ukraine

The study of the peculiarities of psychological response of
patients with skin cancer is of great scientific and practical im-
portance in the modern scientific field of psycho-oncology.

The aim of the study of individual-psychological character-
istics and spectrum of psychopathological symptomatology of
patients with skin cancer taking into account gender differences.

41 men and 29 women with non-melanoma stage III malig-
nant epitheliomas were studied using a short multivariate per-
sonality questionnaire and the SCL-90-R questionnaire.

In individually-psychological profile of women higher indi-
ces of hypochondria were revealed (75,03+2,82 points, p<0,05),
depression (82,34+4,39 points, p<0,05), hysteria (66,3145,63
points, p<0,05), and psychasthenia (80,86+4,18 points, p<0,05),
and somatization (2,75+0,49 points, p<0,05), obsessive-com-
pulsive symptoms (1,71+0,58 points, p<0,05), interpersonal
sensitivity (1,36+0,42 points, p<0,05), depression (2,69+0,16
points, p<0,01) and anxiety (2,29+0,83 points, p<0,05) accord-
ing to the questionnaire SCL-90-R. In men, higher scores on the
scale of hypomania were found (45,61+13,49 points, p<0,05)
and hostility (1,18+0,76 points, p<0,05). These features are a
reflection of the complex of psychological reactions to a serious
malignant disease, as well as gender characteristics of psycho-
logical models of response; it is also important to consider the
impact of age-related psychopathological changes.

The study revealed gender differences in psychopathological
symptoms, associated with skin cancer, including marked de-
pressive, anxious and hypochondriacal tendencies, as well as
somatic fixations and asthenisation phenomena, which are more
pronounced in women, as well as hostilities that are more typi-
cal for men. At the same time, significant depressive, anxious
and hypochondriacal manifestations are typical for skin cancer
patients.

Keywords: skin cancer, psychopathological symptoms, de-
pression, anxiety disorders.
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PE3IOME

INCUXOJOI'MYECKASL HW NCHUXOHNATOJIOI'MYE-
CKAS XAPAKTEPUCTHUKA BOJIBHBIX PAKOM KOKH

Benrep E.IN., Kyakesuu U.B., Mucyaa 10.1.

Teprononvckuii HAYUOHANLHBIL MEOUYUHCKULL  YHUBEPCUMEm
um. UA. ITopbauescroeo, Yxpauna

Nzyuyenne ocoOeHHOCTEH MCHXOIOTHYECKOW peaKkIuu OOIb-
HBIX PAKOM KOKH IMeeT OOIbIII0e HaydIHOE U IMTPAKTHIECKOe 3Ha-
YEeHHE B COBPEMEHHOH TICHXOOHKOIOTHH.

Llens nccrnenoBaHus — BEHIABICHHE HHAWBHIYalbHO-TICHXO-
JIOTUYECKHUX XapaKTePUCTHK M CIIEKTPa MCHXOMATONIOTHIECKOH
CHMITOMATHKU OOJBHBIX PAKOM KOXKH C yUETOM TeHIEPHBIX pa3-
YN,

Habmonanuce 41 myx4nHa U 29 KEHIIUH CO 3JI0KaUYeCTBEH-
HbMH snuTenromamu 11 craguu, He ABISIOMIKMMUCS METaHo-
Moii. [TanineHTs! ONpOoIIeHbI C TOMOIILI0 KOPOTKOIO MHOTOMEp-
HOTO ONPOCHUKA TMYHOCTH U onpocHuKa SCL-90-R.

B wHAMBUIYaNBbHO-NICHXONOTHYIECKOM MPOQHIE >KEHIINH,
COMIaCHO KOPOTKOMY MHOTOMEPHOMY OINPOCHHKY IHYHOCTH,
BBISIBIICHBI BEICOKHE TTOKA3aTen UIOXoHapuH (75,03+2,82 Gain-
na, p<0,05), nernpeccun (82,34+4,39 Gamra, p<0,05), ucrepuu
(66,31+5,63 6amna, p<0,05), ncuxacrennu (80,86+4,18 Gama,
p<0,05); mo onpocunky SCL-90-R — nokazarenu comaru3anuu
(2,75+0,49 6amna, p<0,05), 06ceccCHBHO-KOMITYILCHBHBIE CHM-
nromsl (1,7140,58 Gamna, p<0,05), MEeKIMYHOCTHAS TYBCTBU-
tenpHOCTH (1,36+0,42 6amna, p<0,05), menpeccus (2,69+0,16
Oamra, p<0,01) m TpeBOkHOCTH (2,29+0,83 Oamma, p<0,05).
Y MyX4uH BBISBICHBI OOliee BBICOKHME OajuTbl IO TIOKa3are-
M runiomannn (45,61£13,49 Gamna, p<0,05) u BpakmaeOHOCTH
(1,1840,76 Gamna, p<0,05). BeimenprBeneHHbIe MOKAa3aTeH SB-
JAIOTCS OTPaKEHHEM KOMIUIEKCA TICHXOJIOTHIECKUX PeaKIui Ha
Cephe3HOE 3T0KaYeCTBEHHOE 3a00IeBaHNE U TeHEPHBIX XapaKTe-
PHCTHK TICHXOIOTUYECKHX MOJENel pearHpoBaHIsl; HEOOXOIIMO
YUWUTBIBATh TAKKE BIMSHUE BO3PACTHBIX IICHXONATOIOTMUECKHX
HU3MEHEHHUH.

B Xome mccmenoBaHUS BBIIBICHBI TEHICPHBIC PA3IHUMS B
TICHXOTIATOJIOTHIECKUX CHMITOMAX, CBA3aHHBIX C PAKOM KOXH,
BKJIIOYAsT BEIPAXKEHHBIE JETIPECCUBHBIE, TPEBOKHBIE M HUITOXOH-
JpUYecKre TEHICHINH, a TAKKe SBICHMS COMAaTHYeCKOl (K-
CallMy M acTeHM3annu Oosee BHIPaKCHHBIE Y JKCHIINH U BPaXK-
neOHbIe NelCcTBUsI, Ooee XapaKTepHbIe I MyK4nH. Pak KOXXH,
Oymyuu TspKenolt (hopMoii paka, y BCeX MalueHTOB CONPOBOK/Ia-
eTcs BRIPAKEHHBIMH JIETIPECCUBHBIMU, TPEBOXKHBIMHI 1 HITOXOH-
JPUYECKUMH TPOSBICHUSIMH.
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IOPEKTUBHOCTDb IPUMEHEHUS CYBAKPOMUHAJIBHOT'O BAJIJIOHA INSPACE
B JIEYEHNU TAIMEHTOB C BOJIbBININMU 1 MACCUBHBIMMU ITOBPEXKJIEHUAMUN
BPAIIIATEJIbHOM MAHKETHI IIJTEYA

Ja3zko M.®., Maraanepuaze U.I, Jlasko ®@.J1., [Ipuzos A.IlL., Beasik E.A.

Poccuiickuii ynusepcumem Opyoicvl Hapo0os, Meduyunckuti uncmumym, Kapeopa mpasmamonocuu u Opmoneouil;
I'BY3 I'Kb um. B.M. Byanosa /[3M, Mocksa, Poccus

TloBpexxnenne mieueBoro cycrasa (I1C) ocraercss omHON U3
YaCTO BCTPEUAIOIIIXCS TPOOIEeM COBPEMEHHOTO 3PaBOOXpaHe-
HUSI, COCTaBIAA OT 16 10 55% OT Bcex MOBPEKACHUI KPYITHBIX
cyctaBoB yenoBeueckoro opranusma [ 1]. [To qanaemv S. Burkhart.
[2], gacToTa OOpamnIeHU MAIIMEHTOB B MEUIINHCKHE yUPExKIe-
HUS B cBsa3H ¢ moBpexkaeHueM [1C moxkeT gocturars 30 ciryuaeB
Ha 1000 en. Hacenenus. OgHOI M3 Hamboiee 4acTo BCTpeda-
fonielicss mpoOIeMOol SBISCTCS IMOBPEKACHUE BpallaTelbHOM
MamxeTsl ieda (BMIT).

IToBpexxaenus BMII yacto coueTaroTcst ¢ JpyruMu MOBPEX-
nenusmu [1C, Berpeuascs ot 5 10 39% ciaydaes, cpeHUil BO3-
pacT ManueHToB C JaHHOM MaToJOrMel BapbHUPYET B Ipeesiax
ot 40 10 60 ner [3].

IToBpexxnenuss BMII wacto BcTpeuaioTcss B pesynbrare
npsiMoit TpaBMbl (65-84% cmywaeB) [4]. OxHako MOBpex-
nenuto BMII He Bcerma mpeamecTByeT mpsiMasi TpaBma [5].
D. Harriman et all [6] mpoBenn ructonorndeckoe Hcciaeao-
Banue BMII, oueHuB ee CTpyKTypy, OHU BBIJEIHIN B HEH 5
CJI0€B TKaHEH, OTMETHB yBEIHUEHHE UX INIOTHOCTHU, O XOIy
crepenu-Has3aj Mo rojoBke IuledeBod kocTu. Tkanu BMII
CO CTOPOHBEI Cy0aKpOMHAIBHOTO MPOCTPAHCTBA UMEIOT HaW-
0oNBIIyI0 30HY KpoBOcHaOkeHHUs. Ilo mMepe mpoxXoKaeHHs
TKkaHeBbIX ciioeB BMII k rosjoBke miaedeBoil KOCTH COCYIbI
MMOCTENECHHO TEPEXOIAT OT OOJbIIEro KamuoOpa K MEHbIIe-
My. [lodTOMy KpOBOCHAOXKEHHE CYyXOXKWIHWA B 30HE TpPHU-
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KPETUICHHUs K TOJOBKE IJIEYEBOH KOCTH 3HAYUTEIBHO HIDKE,
YTO ABISIETCSA TPeApacloaralomuM (GpakTopoM K Pa3BUTHIO
JIeTeHEePAaTUBHO-AUCTPO(YUIECKUX MPOIECCOB B ATOH 30HE C
MoCIenyIuM o0pa3oBaHueM paspeiBoB BMII, 3agactyio
MEePEeXOAsIIUX B OONBIINE U MacCUBHEIE [7-9].

B nactosmee Bpems B seueHun nospexaenuit BMII uc-
MOTB3YeTCS] apTPOCKONMMNYECKHH METOX C HCIOIB30BAHHEM
OIHOPSAAHOTO WK NBYXpsaHoro mBoB [10]. OcHOBHOI 1e-
IO METOJIa SBISCTCS BOCCTAHOBICHHE HOPMAJIbHOW aHATO-
mun I1C 3a cder pedukcanuy NOBPEKICHHBIX CyXOKIUIHN B
30HE WX MPUKPETUICHHUS U CO3/aHUE YyCIOBHH JIISI UX MOCTe-
IyIOIIEero OMONOTUYECKOro MprkuBieHUsA. OIHAKO, 9TO HE
BCErAa NMPUBOANUT K ONTHMAIbHOMY CPAILICHUIO CYyXOXKUIHH,
MPUBOS K UX IOBTOPHOMY paspeiBy [11].

Tax Laffose L. [16] mpeamoxun Hcmonb30BaTh CyOakpo-
MHUAJTBHBINA OAJIJIOH MPH BOCCTAHOBICHHH cyXoxumuidi BMII.
MonupunpoBaB METOAUKY YCTAaHOBKM OalsloHA, OH TIpEa-
MOJOXKMI, 9TO TO TTO3BOJIUT CHU3UTH MUKOBOE JaBICHUE Ha
BOCCTAHOBIICHHBIE CyXO)KMIHA B 30HE IIIBa, PABHOMEPHO pac-
MIpEAeTUTh AaBICHNE HAa HUX, IPEAOTBPATHTh KOHTAKT MEXKIY
aKpOMHUAJIbHBIM OTPOCTKOM JIOMATKU M cyXokuinusamu BMIIT
u BoccTaHOBUTH HeHTp portanuu [1C. Chevalier Y. et all [17]
poBenn cOOCTBEHHOE KaJaBepHOE HCCIIEOBAHUE, B KOTOPOM
CPaBHIIIM U3MEHEHHUE JAaBICHHUS HAa BOCCTAHOBIEGHHBIE CyXO-
JKHUITUS TIOCJIE yCTAHOBKH.

33



(d) Supraspinatus tendon

Pressure
sensor

Sensor
fixation
sutures)

Spacer
balloon

Sensor
fixation
(sutures) Rotator
cuff
repair

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

Puc. 1. A - cxemamuueckoe pacnonosicenue 4y8cmeumenbHol niacmunbl, pacnoi0ACeHHOU
Mmedcdy soccmarnosuentvim cyxodicunuem BMIT u cybakpomuanbhbim 6A1I0HOM.
b - Kapmuna pacnpedenenus 0agnenus 6 3KCHepumMeHmanbHom ucciedosanuu. Jlegwiii cmonbey nokasvieaem kapmury wea BMII.
Crnesa ucnonvzosana Komounuposannas memoouxa. Kpacmeim yeemom ykasanl 30Hbl MAKCUMATbHOLO OAGLEHUS,
CUHUM - MUHUMATbHO2O

[pn muxIMYeckoM OTBEIEHHH ILTeda y 6 CBeXe3aMOPOXKEH-
HbIX npernaparoB oT 0 10 90° Ha TMHAMHYECKOH YCTaHOBKE aB-
TOPHI BBISBIIIM, YTO KOMOMHHUPOBAHHAs METOAMKA ITO3BOJSIET
PaBHOMEPHO paclpe/eraTh aBICHUE Ha CyXOXKHINe B 30He foot
print TOJOBKH IICYEBOH KOCTH, CHIDKATh IIMKOBOE JAaBICHHE B
30He mBa cyxoxxunuii BMII 1 ieHTpupoBaTh TOJI0BKY ILIICYEBOM
KOCTH OTHOCHTENFHO CYCTaBHOH BIa uHBI JonaTku [13].

Marepuaia u Metoabl. [IpoaHann3MpoBaB BBHIMICH3IOKEH-
HBIE IaHHBIC, HAMH HCIIOJIb30BaHa KOMOWHHPOBAHHAS METOIUKA
10 yCTaHOBKe cyOakpomuansHoOro 6amuioHa InSpace BMecte co
IIBOM Y TAI[HEHTOB C OOJBIINMHI M MaCCHBHBIMU BOCCTAHABIIH-
BaeMbIMHU HoBpexkaeHuaMu BMII ¢ perpakuueit cyxoxunuil no
knaccudukanuu Patte 1-2 cr., mpu3HAaKaMu KHPOBOH Iepe-
CTPOIMKHN MBIMIEYHOH TKaHM 1o kiaccupukamuu Goutallier
1-2 cr., ¢ BEIpaXKEHHBIM OOJICBBIM CHHIPOMOM ¥ 3HAYUTEIHHBIM
camxenneM ¢yakmun [1C.

C mapra 2018 roga no staBaps 2021 roma Ha 6a3e ['opoxckoit
KIMHIYeckoit Oonpuuns! uM. B.M. bysrosa nponedeno 25 ma-
1eHTOB (16 XeHIMH 1 9 MY)XKYMH), KOTOPBIM BBHIITOJIHEH IIIOB
BMII ¢ mocnemyromell yCTaHOBKOH CyOakpOMHAIbHOTO Oai-
JIOHA, COCTOSIIETo M3 MoauMoNodHoU kucioThl (L-lactide-co-
e-caprolactone), KOTOpHIif TIOTHOCTBIO OMOAETPATUPYET CITYCTS
8-12 Mec. OT MOMEHTa OIepaliy U He BBI3BIBACT 00Pa30BaHUS
PyOII0BO-CIIa@uHOTO IIporecca B Cy0aKpOMHUATILHOM IIPOCTPaH-
ctBe [14]. Cpennuii BO3pacT MAIMEHTOB COCTABUI 5845 net. Y
BCEX MAlIEHTOB AWArHOCTHUPOBAH OONBIION MM MacCHBHBIMH,
BOCCTAHABIMBAeMbIi pa3pbiB cyxoxmmnii BMII (cyxoxwmne
HaJOCTHOH, MOMOCTHOM, momomaroqHoit Mseimi). CreneHb
JKHPOBOI MIepeCcTPONKN MBIIICYHOH TKAHH MOBPEXIACHHBIX CY-
XOXKHIIHIA OIleHUBajach mo kiaccudukamun Goutallier u cocra-
Bmia 1-2 ct. [15]. B uccnenoBanme BKIIIOUSHBI TAKKE TALUCHTHI,
Y KOTOPBIX CTEIIEHb PETPAKIUH CYXOXKIIIHH 10 KITaCCU(PHUKAIINT
Patte pacrienena kxak 1-2 ct. [11]. V 10 (40%) manueHToB BEHI-
SIBJICHO M30JINPOBAHHOE IOBPEXKICHNE CYyXOXWIUS HATOCTHOI
Mbmmel 1y 15 (60%) mamueHToB - KOMOMHHPOBAHHOE II0-
BPEXKJCHHE CYXOKIIMHA HaJOCTHON M IOJOCTHOH WM IOAJIO-
MaTOYHOM MeII. M3 COmyTCTBYIOMMX IIATONOTHH OTMEYeHa
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TIATOJIOTHS CyXOXmiust AauHHOM TonoBku Ounernica (CAIB) y
10 (40%) manmenToB, BEIpaXkaBIIasicss B popMe TeHIMHUTA HIIH
YACTUYHOTO IIOBPEXKICHUSI CYyXOXKMINS, KOTOpasi morpedosa-
J1a OJJHOMOMEHTHOH TEHOTOMHHM CYXOXKHJIHS BO BCEX CIIydasx.
14 (56%) manmeHTaM BBINOJHEHA OJHOMOMEHTHASI KOCTHAs
AKPOMHOIUTACTUKA C MTOMOIIBIO APTPOCKOIINYECKOro Oypa. Ap-
TPOCKOIMs IUICUEBOIO CYCTaBa BBIIOIHANACH C HUCIOIB30Ba-
HUEM TPEX OCHOBHBIX apTPOCKOIMYECKUX AOCTYIIOB: 3aJHETO,
TIepeTHEr0 M JIaTepasbHoro. Bo Bpems IIBa MOBPEXAEHHBIX
cyxoxuinuil BMII ncnonb30Banuch AOMOIHUTENbHBIE IEPE-
He-JIaTepasbHBIN U 3aHe-TaTepaTbHbIi mopThl. [1o 3aBepme-
Huio mBa cyxoxminit BMII, B monocts cy6akpoMuaIbHOTO
MPOCTPAHCTBA Uepe3 JaTepaibHBIH MOPT yCTAHABIMBAJICS
cybaxpoMuanbHEIH GamnoH InSpace, ¢ Ienbio onpeaeaeHus
cTaOMIBHOCTH 0ajUloHa B IUIEYEBOM CyCTaBe IPOBOAMIHCH
MTACCUBHBIC IBIDKCHHS, OIEHKa CTAOMIBHOCTH BeJach IO
apTPOCKONTMYECKUM KOHTPOJIEM.

JIJ11 KOHTPOJBHOM IpyINIBl B UCCICIOBAHUE BKIIOYEHBI 25
MAIMeHTOB, KOTOPHIM BBIIIOJHEH IIOB CYXOXKHJIHMH POTaTOpOB
0e3 ycTaHOBKH cybakpomuaibHOro Oayumona. ['pynma maruen-
TOB COIIOCTaBUMA IO IOy, BO3PACTY U XapaKTepy MOBPEkKIEC-
aust BMII otHOcHTennsHO OCHOBHOI rpymmsl. OHa BKIJIIOYaa
14 (56%) xennmH u 11 (44%) My>X4nH, KOTOPBIM ITPOU3BE/ICH
onHopsAHbIHN 0B BMII ¢ npumeHeHneM caMo3aTaruBaromuxcs
aHKepHBIX (hukcaTopoB THa Magnum. CpexHuii BO3pacT Haru-
€HTOB cocTaBml 56+4 roga. XapakTep MOBPEXKICHUSA CyXOXKHU-
auit BMII, crenens ux peTpakiyuy U ypoBeHb IEPECTPONKU Mbl-
IIeYHOI TKaHW OBUTH COIOCTAaBHMBI C TAKOBBIMH y TAIlFIEHTOB
OCHOBHOM I'pyHIIBL.

Texnuxa apmpockonuueckoli onepayuu. Bce onepaTHBHBIE
MO0COOMs BBITOIHSIINCH C UCTIONB30BaHHEM KOMOMHHPOBAHHOM
aHecTe3n (MIPOBOIHUKOBASI AHECTE3WSI + HHJOTpPAaXeasIbHBIN
Hapko3). IlamueHT pacmonaraics Ha OIEPAlMOHHOM CTOJE B
nooxxeHnn 1o tuny «IlmskHOTO Kpecmay. Onepanust MpoBo-
JIMJIaCh B HECKOJIIBKO ATAIlOB.

Oran | — depe3 CTaHJApPTHBIA 3aTHUH apTPOCKOMMIECKUH
nopt npoBoxmitace runpoamatanust [1C ¢ ero mocnenyromei
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JIMarHOCTUKON. BU3yann3upoBaiuch ¥ OLEHUBAINUCH BHYTPCH-
HHE CTPYKTYpbI CyCTaBa: CyCTaBHbIE NOBEPXHOCTH, (HHUOPO3HO-
xpsimeBast ry6a, C/II'B, Bu3yanu3upoBaiics pa3Mep U Xapakrep
nospexaeHns BMIT. [Ipu HeoOXoquMocTH 0JHOMOMEHTHO ITPO-
Boamiiack TeHotomust CJII'B.

Puc. 2. Yuacmox passonoknenus CHI'B 6 30ne npukpennenus
K CyCmagHomy ompoCmKy 10namxu

Puc. 3. Tenomomuss CJ{I'B ¢ ucnonvsosanuem xono00Ho-niaz-
MeHHOU abasyuu

Otan 2. ApTPOCKOI INEpeBOAMIICS B CyO0aKpOMHAIBHOE IPO-
CTPAaHCTBO, BBINOJHSIACH THAPOJUIIATALUA CyOAKPOMUAIBHOTO
HPOCTPAHCTBA C €TI0 NOCIEAYIOMIEH ICKOMIIPECCHEeH MPH TTOMOLIH
Baropa M IeiiBepa. 3aTeM apTpOCKOIl yCTaHABIMBAJICS Yepes3 Ja-
TEepaJIbHBII TIOPT M HPU MOMOLIM JONOIHUTEIbHBIX MEpeaHe-Ma-
TEPAIHOTO U 3aIHE-JIaTePaJIbHOIO IIOPTOB IIPOBOIMIICS PEIIN3 T0-
BpeKIeHHbIX cyxoxkunuii BMII ¢ ucnions3oBanueM Baropa.

Puc 4. Buo maccusrnozo nospexcoenss cyxoxncunus Haoocm-
HOU MblUYbL ¢ NEPEXO0OM HA CYXOHCULUEe NOOOCHHOU MbIULYb

© GMN

uepes Kaaccuyeckuil ramepanvhvii nopm: HM-1 - enybokuii nu-
MoK cyxodicunusi Hadocmuou mviuysl, HM-2 - nosepxnocmmviii
JUCMOK CYXOHCUNUA HAOOCMHOU Mbiuybl, TIM - cyxoocunue no-
docmuot motuysl, I'TIK - 20106Ka nieuesoil kocmu

Puc. 5. Penus cyxooicunus HaOOCMHOU MbIUybL O CYCMABHO-
20 ompocmka ronamiu (2neHouoa) npu nomowu éanopa. HM-1
- enyOOKUIl AUCTOK CYXOANCUNUSL HAOOCMHOU Mbluiybl, HM-2 -
NOBEPXHOCMHbLIL TUCTOK CYXOJUCUNUSL HA0OCMHOU Mbluiybl, TIM
- cyxoxcunue nooocmuou mvruyel, 1" - 2nenouo

Oran 3. [Tocae o6pabotku 30HBI «foot printy mpu moMouu
Oypa, BBINOJIHAIOCH HOITATHOE POLINBAHNE TOBPEXKICHHBIX
cyxoxununit BMII npu momomu aBTOMaTH4E€CKOI'O HHCTPY-
MEHTA.

Puc. 6. Ilpowusanue uacmu cyxoxicunus HAOOCMHOU MblllYbl
npu NOMOWU A8MOMAMULECKO20 CUIUEAMeNs]

Puc. 7. Buo npowumozo cyxodcunus nocie 610KUpOBKU 6 Hem
Qurcayuonnvix Humet
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Oran 4. Ilocne mnpommBaHUS NOBPEKICHHBIX CYXOKHIUH
BMII, crycTst HONOMHUTENIBHBIC BEPXHUE 3a/IHE-JIaTepabHbIN
U TIepe/iHe-JIaTepaibHble TOPThI BBIIOIHSIOCH (POPMHPOBAHHE
KaHaJIOB B TOJIOBKE IIJICYEBOI KOCTH TPH HOMOIIM ITPOOOHHHKA.
Jlanee B kaHaJIbl yCTAHOBJICHBI aBTOMAaTHYECKHE aHKEPHbIE (HK-
caropsl Tha Magnum.

Puc. 8. @opmuposanue xananoe 6 conoske nieuegoi Kocmu
npu nomMouyu nPoOOLHUKA

Puc. 9. Yemanoska anxkepnoco ¢huxcamopa 6 npoussedennulii
panee kanan

Oram 5. Jlanee mpoOBOIWIIOCH MMOJTAITHOE HATSHKCHHE HUTEH,
¢ ToCIeAyoIe pedukcarmeit cyxoKummii B 30He «foot printy.
3a cueT 3TOW TEXHHUKH yIalO0Ch TIOCTCIICHHO HATSIHYTh CYXOXKH-
TSI, HE BBI3BIBAS MX MEPEHATSHKEHHS C MTOCIICYIOIINM BO3MOXK-
HBIM 00pa30BaHUEM «COOAYbUX YIICH).

Puc. 10. 3amseusanue Humu ¢ nocnedyrowell e€ 610KUposKoll
6 aHKepHOM purcamope
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Puc. 11. Buo uacmu pegpurcupo8anioco cyxoicuiusi Haoocm-
HOU MbIULYbL K 201108Ke NILe4e60ll KOCmu

Puc. 12. Koneunvii 6uo pegpuxcuposanivix cyxoorcunuii BMIL.
TIM - cyxooicunue noodocmmoui moiuiyot, HM - cyxodicunue Haoocmmoii
motuyst, AD - anrephbviii uxcamop, 3ona — FP- 30na «foot print»

Otan 6. B KoHIle MPOBOIMIOCH PACIIMPEHHE JIATEPAIBHOTO
noctyna o 1 cM. Yepes narepaibHblid OPT B MOJIOCTh Cy0a-
KPOMMAJIBHOTO MPOCTPAHCTBA HAJl BOCCTAHOBICHHBIMH CYXO-
KWIMAMH BBOZIMJICS OaJlUIOH B 3alllUTHOM TyOyce. 3arem TyOyc
yHasIcss 1 OaJuIoH 3aroHAICs (PU3HONIOTHYECKUM PacTBOPOM
Ha 30% MeHblIero 00beMa OT 3asBICHHBIX H3TOTOBUTENIEM pe-
koMeHauui. C 1enblo NPeaoTBPAIeHUs U30bITOYHOTO JaBlie-
HMS Ha BOCCTaHOBIICHHbIE cyxoxuianst BMII Bo Bcex ciyuasix
HCIOJIb30BAICh OAJUIOHBI CPEAHETO pa3Mepa.

Kypc peaOHINTAlMOHHOTO JIEUCHUs B JIBYX TpyHIax Iaiu-
€HTOB OBbLI OIMHAKOB U COCTOsUI M3 3 3TanoB. [lepBblil aTam —
uMmoOum3anusa. OnepupoBaHHAsh BEPXHAS KOHEYHOCTH (DHUK-
CHpOBaJIaCh B KOCBIHOYHOH TTOBS3KE MEPUOIOM JI0 3 HEZEeNb OT
MOMEHTa omnepanuu. Bropoii sran — pa3paboTka MacCHBHBIX
JBI)KEHUI B cycTaBe. B 3ToM mepuoie mamueHTtam paspelia-
JIOCH BBINOJHATH TACCUBHBIC JIBMXKEHUS B IIPOOIEPUPOBAHHOM
IJICYEBOM CYCTaBE, KOTOPbIE HAIPABJICHBI HA PACTSKEHHE Kall-
CyJbl cycTaBa. DTOT 3Tall JUIKJICS OT 3 10 6 Helellb OT MOMEHTa
onepauuy. Tperuil atanm - pa3paboTKa aKTUBHBIX IABHKCHUI B
cycraBe, HAYMHAJICS ¢ 7 Helenu nocie onepanuu. [lanuneHram
Ppa3pelanoch BBIIOIHATh YIPAKHEHNUS, HATIPABICHHbIC HA CTa-
THYECKOE YKPEIJIEHUE MBIIIIL TIJIEYeBOr0 MOsica ¢ MOCTEHEHHOM
paboToil ¢ YTHKETUTEIIMHU U BEPHYThCS K IPEXHEMY 00pasy
JKU3HU HE PaHblIIE, 4eM CITyCTs 4-6 Mec. OT MOMEHTA Olepalyy,
YTO 3aBHCEIIO OT THIIA TIOBPEXACHUS M XapaKTepa NepecTponKu
MBILIEYHON TKAHH B )KHUPOBYIO.

Junst ouenku ¢ynkuun [1C ncnonp3oBanu mkainy Kamndop-
Huiickoro yHusepcutera Jloc-Anmkeneca (UCLA), cormacHo
KOTOpOit pu cymme 6aiutoB ot 0 10 20 pe3yasTar paclieHuBajICs
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Puc. 13. Buo 3anonnenus cy6akxpomuanibno2o 6aiiona GusuonosuieckKum pacmeopom Ha 60CCMHOBNEHHLIMU CYXOHCUTUAMU.
Cb - cybaxkpomuanshwiii 6anion, BMII - soccmanosnenvie cyxooxcunust BMIT

KaK IJI0X0H, oT 21 10 27 — KaK yJOBIEeTBOPUTENBHBIH, 28—33 —
Kak xopommi u 33-35 xak omnuHblid. CpeHee 3HaYeHUE MOKa-
3areniei B MCCIeAyeMOi Ipymiie A0 ONepanyy cocTaBmio 16+3
(15-19) 6anna, cmycts 12 mec. nociue onepanuu 33+1 (32-34)
6amna (p<0,005); B KOHTPOJBHOW Tpymme 1o omepanuu 1743
(14-20) 6amnoB, cnycta 12 mMec. mocie OJHOPSAAHOTO IIBA CO-
cTaBui, B cpeaneM, 30+3 (29-33) G6amna. CraTucTuyeckuii aHa-
U3 poBeaeH no kpureputo CthrogeHTa. [lanueHTs 0CHOBHOM
rpymnnsl (moB BMIT + ycranoBka cy0akpoMuaibsHOTO OaliioHa)
OTMETHJIM PaHHEe CHW)KEHHE OO0JIEBOTO CHHIpPOMA B IOCIIEOTe-
panMoHHOM Tepuoze u 6osiee OBICTPOE BOCCTAHOBICHUE (PyHK-
L[MM BO BPEMs M TIOCJIE PeaOUIMTALMOHHOTO JICYCHHMSI.
3akaouenne. BMII sBnsercs KkiaroueBoil aHaTOMHYECKOH
crpykrypoii [1C, HeoOxoauMoM I ero MpaBUIbHON cTabunu-
3aI[MH 3a CUET COXPAHEHHs IIEHTPA POTAIMH TOJOBKH IIEUeBOM
KOCTH OTHOCHUTENBHO ITIEHON/A 1 ANHAMUYECKUM CTaOMIIN3aTo-
pom IIC. B ciyyae 60abIINX 1 MaCCUBHBIX OBpexaAeHni BMIT
3aIyCKaeTcsl MaTOJOTHUECKUH KacKaJ[ M3MEHEHUH B IJIEUeBOM
CyCTaBe, MPUBOASAIINA K PE3KOMY CHMKEHHIO ero (yHKIUH.
Oty npobieMy yaaeTcsi petnTh 3a c4eT pedHKcalny MOBPekK-
JEHHBIX CYXOXWIMH C HCIONb30BAaHUEM OIHOPSIIHOTO HIIH
IBYXpsAHOTO mBa. OHAKO, HE BCE MOBPEKJCHHUS MOTYT OBITH
MOTHOCTBIO BOCCTAHOBUMBI, @ KOJIMYECTBO PELUAUBOB, MOCIE
BOCCTAHOBJIEHHS], JOCTAaTOYHO BBICOKOE. I'pymma yueHbIX MOA
pyxoBoacteoM Laffose L. [16] BnepBrie onmucana MHOroooemnia-
IOIME PEe3yJbTaThl Hcnoiab30Banus mBa BMII, nonomHennoro
yCTaHOBKOH cybakpoMuanbHoro 6amtona. Chevalier Y. ¢ coaBr.
[17] B mocnenyromiem npoBeau COOCTBEHHOE KaaBEPHOE HUCCIIe-
JIOBaHHE, B KOTOPOM ONHUCAIIH MOJI0KHUTENbHBIE PE3YIbTaThl TIPH
HCTIONb30BaHUN KOMOMHUPOBAHHON MeToanku. Har onsIT mo-
Ka3bIBACT JIYUIIHE Pe3y/IbTaThl MPH UCIONB30BAHUN KOMOWHU-
poBaHHOI MeToMKHU. B nccnenoBanuy oTMeUeHO, YTO UCTIONb-
30BaHHE CY0AKPOMUAIBHOTO OauIoHa MO3BOJACT MAlUEHTAM
ObICTpee BEPHYTHCS K MpeKHEMY 00pa3sy JKH3HH B CpaBHEHHN
C MAIIEHTaMH KOHTPOJILHON TPYTITBI, YTO, HA HAIIl B3MIISJ, BBI-
3BaHO PaBHOMEPHBIM PACIIPEIeNICHNEM JaBIEHHUs TI0 Bcell 30He
cyxoxunus B Mecte «foot print» U co3maeT ONTUMANIbHBIC yC-
JIOBUS JUIsl BOCCTAHOBJIEHHS OBPEXKIEHHBIX cyXoxkuauit BMII.
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SUMMARY

EXPERIENCE OF USING INSPACE SUBACROMIAL BALLOON FOR TREATMENT
OF PATIENTS WITH LARGE AND MASSIVE ROTATOR CUFF TEARS

Lazko M., Maglaperidze 1., Lazko F., Prizov A., Belyak E.

Peoples’ Friendship University of Russia, Medical Institute, Department of Traumatology and Orthopedics;
City Clinical Hospital. V.M. Buyanova, Moscow, Russia

The large and massive rotator cuff tears lead to a significant
decrease in the shoulder joint (SJ) function and the development
of severe pain syndrome in it. Frequently, such injuries are dif-
ficult to recover fully, and the number of relapses after their re-
covery is quite high. The combined method of rotator cuff repair
single-row suture anchor technique with concomitant use of a
subacromial balloon spacer, allows to achieve the best results in
the treatment of this group of patients.

Objective - improvement of the treatment results in patients
with large and massive rotator cuff injuries.

The results of treatment using a single-row suture anchor
technique with concomitant use of a subacromial balloon spac-

er have been described in 25 patients (mean age 58+5 years)
with large and massive rotator cuff injuries. In the study were
involved the patients with 1-2 grade of fatty muscle atrophy
according to the Goutallier classification, and retraction of the
damaged tendons did not exceed 2 degrees.

The mean UCLA activity scores prior to the surgery was 1643
points (15-19), and in 12 months after the surgery 33+1 points (32-
34), respectively. All the results obtained were regarded as: good
and excellent. The obtained results evidence the advantage of the
combined method of rotator cuff repair by insulated suture.

Keywords: arthroscopy, rotator cuff, rotator cuff suture, rota-
tor cuff injuries, shoulder joint, In Space balloon.

PE3IOME

IOPEKTUBOCTb IPUMEHEHUSI CYBAKPOMMAJIBHOI'O BAJIJIOHA INSPACE B JIEHEHUU NALHTUEHTOB
C BOJILIIIUMHA U MACCUBHBIMHU MOBPEXKJIEHUSIMHA BPAIIIATEJIbHON MAHKETBI IIJIEYA

Jlazko M.®@., Marnanepuasze WU.I., Jlazko ®.J1., [Ipuzos A.Il., beasik E.A.

Poccutickuii ynusepcumem opyoicovl Hapooos, Meduyunckuil uncmuniym, kagheopa mpasmamonocuu u Opmoneoull;
I'BY3 I'opoockas kaunuueckas 6onvnuya um. B.M. bysnosa /[3M, Moc-xea, Poccus

bonbume n mMaccuBHbIE MOBPEXJIEHUS BpallaTeIbHOW MaH-
xeTsl Twieda (BMII) mpuBOAAT K 3HAYMTENBHOMY CHMKCHHUIO
¢ynku meyesoro cycrasa (I1C) u pa3BuTHIO BBIPaKEHHOTO
00JIEBOrO CHHApPOMa B HEM. 3ayacTylo, TaKHe IOBPEKICHUS
CJIOXKHBI B CBOEM BOCCTAHOBJIIEHHHM, a KOJIMYECTBO PEIMINBOB
Mocsie UX BOCCTAHOBIIEHUS! BecbMa Bbicokoe. KoMOnHMpOBaH-
Hasg MeToAMKa 1o ongHodTanHomy wmBy BMII, nononnenHas
YCTaHOBKOW CyO0aKpOMMaIbHOTO OajyIoHa, TO3BOJIAET TOOUTHCS
Jy4qIINX PE3YIbTaTOB B JICUEHNUH JAHHON IPYMIIbI AI[EHTOB.

Lens uccnenoBanus - yaydIUTh Pe3ylbTaThl JIEUSHUS Malln-
€HTOB C OOJBIIMMM M MACCHBHBIMU TOBPEXKIEHUSIMH Bpallla-
TeJIbHOM MaHKETBI IJ1eda.

OrnucaHbl pe3ysbTarbl JIEUEHHs MalueHToB (n=25, cperHuil
Bo3pacT 58+5 Jyier) ¢ OOJBIIMMU U MAaCCHUBHBIMH, BOCCTAHABIIH-
BaeMbIMU TIOBpexaeHusiMu BMIT ¢ ognosTanuev mBom BMIT,
JIOTIOJTHEHHBIM YCTaHOBKOW cyOakpomuaibHoro Oauiona. B wc-
CIIC/IOBAHNE BKJIIOYCHBI MAIMEHTHI, Y KOTOPBIX CTEHEHb KUPOBOH
arpoduK MBIIICYHOH TKaHu 1o kiaccudukarmy Goutallier cocra-
Buia [-1I cT., a cTeneHs peTpakiy NOBPEXkKICHHbIX CyXOXKIINNA He
npesbimana Il cr. Cpexnuii 6amt no mxane UCLA o oneparyu
cocraBuin 163 (15-19), cnycrst 12 mecsieB rocsie onepanuu -
3341 (32-34). Pesynbrarsl paclieHEHbI KaK XOPOIINE U OTIHYHBIC.
[NonmyueHHble TaHHBIE YKa3bIBAIOT Ha 3(PEKTHBHOCTH KOMOMHHPO-
BaHHOT'0 MeToj1a BoccTaHopjeHuss BMIT u3011poBaHHBIM IBOM.
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ANALISIS OF MORTALITY AMONG PREGNANT WOMEN INFECTED WITH VIRAL HEPATITIS

Sariyeva E.

Azerbaijan Medical University, II Department of Obstetrics and Gynecology, Baku, Azerbaijan

Scientific sources indicate that viral hepatitis ranks third after
septic abortion and postpartum sepsis among the causative fac-
tors of maternal mortality. In two-year studies conducted in de-
veloping countries, 26 maternal deaths from viral hepatitis were
recorded in hospitals with 91,0 deaths per 100,000 newborns
born alive [1]. Hepatitis B and hepatitis C viruses cause serious
problems before the World Health. It is believed that women
of reproductive age with chronic HBV infection are the main
source of spread of the virus. According to foreign scientific
sources, in regards to gender characteristics of viral hepatitis,
it is reported that hepatitis B is more common in women, espe-
cially at the age of 25-39 years. This fact is necessary because
the indicated age period includes the reproductive age period
and corresponds to the period of pregnancy of women [2]. Other
authors write that viral hepatitis is the cause of 29,43 % cases of
maternal mortality. The authors note that in all cases of death,
hepatic encephalopathy occurs: coagulopathy in 14.28 % of
cases, gastro-intestinal bleeding in 12.69 % of cases, and liv-
er-kidney failure in 11.11% of cases. Fulminant hepatic failure
leads to maternal death [3]. Studies of Meharunnisa Khaskheli
and his co - workers (2014) indicated that compared with HCV
negative pregnancies, 19,11 % of prenatal bleeding and 88.88
% of postnatal maternal bleeding were found in HCV positive
pregnancies. In positive pregnancies with hepatitis C, underly-
ing conditions manifest themselves in the form of intravascular
coagulation syndrome in 11,91% of cases, and in the form of
shock in 8,03% of cases. In mothers infected with hepatitis C,
the stillbirth rate of was 10,24% [4]. According to Bakulin and
his co-workers, thrombocytopenia occurs for two main reasons
(2010) during chronic hepatitis C: either platelet aggregation is
disrupted, or platelets rapidly disintegrate. The damaged liver
can not synthesize enough trombopoethine, or the virus directly
affects platelets, creating interferon induced thrombocytopenia
- mielosuppression. And the rapid disintegration of platelets oc-
curs due to portal hypertension, splenomegaly and hypersplen-
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ism (cirrhosis of the liver). Thrombocytopenia can also develop
due to other reasons — antithrombocytic antibodies and circula-
tory immunosuppressants [5].

Scientific studies have not been carried out in the specified
aspect in our republic.

The purpose of the study — is to study the indicators of mater-
nal mortality in viral hepatitis infected pregnancies.

Material and methods — In the scientific- research, birth
dates, individual examination cards, newborn’s history of 1267
infectious pathologies of pregnant women in the last 10 years
(2009-2018-years) were analyzed in Baku on the basis of ret-
rospective material, clinical-anamnestic data were studied.
According to the medical documents of the pregnant women
studied, anamnestic survey data and clinical observations were
studied and general, gynecological and pregnancy anamnesis
were drawn up. In addition, during the study, indicators of ob-
stetric anamnesis of pregnant women were recorded. Over the
years, the fact of maternal death have been studied. The main
group of the study consisted of maternal mortality with infec-
tious pathologies, and the comparative group consisted of ma-
ternal mortality with non-infectious pathologies.

Statistical calculations were performed in SPSS-26 and
MS EXCEL 2019 programs using discriminant (Pearson Chi-
Square) and non-parametric variation (H-Kruskal-Wallis)
methods.

The indicator of maternal mortality is calculated by the fol-
lowing formula:

Number of maternal death

Number of live births 100:000

MMR =

Results and discussion. In order to study the frequency of
maternal mortality in viral hepatitis pregnancies, the birth dates
of pregnancies admitted to Clinical Medical Center (Baku) were
investigated in the last 10 years. The study showed that 1091
pregnant women had hepatitis viral infections — HAV, HBV,
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HCV, HDV, HEV, 176 pregnant women had other bacterial-viral
infections — IIV, SHV, HPV, tuberculosis, chickenpox, syphilis,
enterocolitis, measles, gonorrhea, erysipelas, and anthrax.

It was found that 15 maternal deaths were recorded among
pregnant women with infectious and non-infectious pathologies
studied in 2009-2018 (Graph. 1.)
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Graphic 1. Maternal mortality in 2009-2018 years (per
100000 live birth)

No viral infection was detected in 10 (66.7%) of the mothers
who died, while other 5 people (33.3%) were infected with vari-
ous viral infections. Of the infected pregnant women, 2 people
(40.0%) had hepatitis A virus, 1 person (20.0%) had hepatitis
B virus, 1 person (20.0%) had hepatitis C virus and 1 person
(20.0%) had herpes infection (Graph. 2).

B4V aHdBY BHCV

B Herpes

1
20,0%

40,0%

20,0%
Graphic 2. Frequency of viral infections in pregnant women
with maternal mortality

The results of our retrospective study revealed that during
the last 10 years (2009-2018) in Baku the maternal mortality
rate during HAV, HSV infections was 1764,706+1018,853 %,
and during HBV, HCV infections maternal mortality rate was
196,850+139,194 % .

Scientific sources state that although all hepatitis viruses can
harm the mother and the child, the greatest risk to maternal
health and subsequently the fetus is seen with acute hepatitis A
virus or hepatitis E virus infection during pregnancy. By con-
trast, the primary risks for hepatitis B virus (HBV), hepatitis C
virus (HCV) and hepatitis D virus are related to the severity of
the underlying liver disease in the mother and the risk of mother-
to-child transmission (MTCT) for HBV and HCV [6],

Hepatitis A remains self-limiting during pregnancy while
HEV has a higher prevalence and morbidity as well as high ma-
ternal mortality rate (20 %) during pregnancy [7].
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More women in the HCV groups delivered by vacuum or ce-
sarean section (p<0.05), experienced higher rates of antepartum
hemorrhage, postpartum hemorrhage, anemia, development of
GDM, premature rupture of membranes, repeated hospital ad-
missions, blood transfusions, admission to ICU and maternal
mortality (p<0.001) [8].

Our study of birth dates of women with maternal deaths
showed that 80.0% of pregnant women who died were not under
the supervision of a doctor, only 2 (20.0%) applied to the wom-
en’s consultation during pregnancy. In the group where the virus
was not detected, 2 pregnant women (20.0%) and 1 pregnant
woman infected with the virus (20.0%) applied to a women’s
consultation. 80.0% of pregnant women in both groups (in the
group without infections— 8 people; in the infected group — 4
people) were not under the supervision of a doctor.

Clinical observations indicate that among maternal deaths,
those who received hemotransfusion are more likely, and this
factor is recorded only in the group with viral infections. Only
1 (20.0%) of pregnant women infected with the virus did not
receive hemotransfusion, the other 4 people (80.0%) received
hemotransfusion. Apparently, women who receive hemotransfu-
sion in infected pregnancies are more likely than those who are
not infected with the virus (pH<0,001).

The statistically significant difference between non-infected
and infected with the virus in maternal deaths according to the
blood group (pH=0,792) was not determined. In maternal deaths
with non-infectious pathology, a negative rhesus factor is more
common (pH=0,031).

According to statistical calculations, the significant difference
in age between non-infected and infected with the virus in ma-
ternal deaths was not observed (pH=0,124)

In general, the body mass of 6 pregnant women (40.0 %) was
normal, while the body mass of 9 people (60.0 %) was defined
as body mass excess (BME). In all pregnant women infected
with hepatitis — BME was observed in 5 people (100%), in only
4 pregnant women not infected with hepatitis (40.0%) BME
was observed (pH=0,031). Statistically significant difference
based on the caesarean scar factor among the groups in maternal
deaths was not found (pH=0,299).

In the group of maternal mortality, 6 people (40,0%) had a
consecutive pregnancy, 9 people (60,0%) had the first pregnan-
cy. It is recorded that 4 people (40.0%) non-infected with virus
had a consecutive pregnancy, while 5 people (60.0%) of them
had their first pregnancy (pH=1,000).

Statistical calculations reveal that in maternal mortality, a sta-
tistically significant difference was not detected in extragenital
pathologies detected between non-infected and infected preg-
nants (pH=0,280).

Clinical observations show that 8 people (53.3%) had mild
gestosis, 1 person (6.7%) had preeclampsia, 3 people (20.0%)
had eclampsia. In the non-infected group, 5 people (50.0%) had
mild degree of hestosis, 1 person (10.0%) had preeclampsia, and
3 people (30.0%) had eclampsia. Only 3 people (60.0%) of preg-
nant women infected with the virus had mild hestosis. (Table 1).

During the study of the functional activity of the liver, it was
determined that the functional activity of the liver in 10 (66.7%)
of the pregnant women was normal, 1 (6.7%) was severe, and 4
(26.7%) had liver failure. In the non-infected group, only 1 per-
son (10.0%) had liver failure. Functional disorders of the liver in
pregnant women infected with viruses are more often observed
statistically significant, thus the functional activity of the liver
in 1 person in this group was severe, and 3 (60.0%) of them had
liver failure. (pH=0,012).
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Table 1. Pregnancy and birth history in maternal mortality

Pregnancy groups
. Non-infected maternal Infected maternal mor-
Indicators . . P P
mortality tality 2 H
N % N %
No found 1 10,0% 2 40,0%
Mild 5 50,0% 3 60,0%
Gestosis 0,313 0,071
Preeclampsia 1 10,0% 0 0,0%
Eclampsia 3 30,0% 0 0,0%
Not found 1 10,0% 1 20,0%
Miscarriage risk 0,591 0,604
Found 9 90,0% 4 80,0%
Not found 1 12,5% 3 60,0%
Fetoplacental insuf- Mild 0 0,0% 0 0,0% 0071 | 0,083
ficiency
Severe 7 87,5% 2 40,0%
Not found 8 88,9% 1 20,0%
Jaundice in pregnancy 0,010 0,013
Found 1 11,1% 4 80,0%
) Not found 0 0,0% 2 40,0%
Anemia 0,032 0,038
Found 10 100,0% 3 60,0%
) Not found 2 25,0% 1 20,0%
Fetal hypoxia 0,835 0,841
Found 6 75,0% 4 80,0%
Normal 2 25,0% 4 80,0%
The amount of amni- Oligohydramnios 6 75,0% 1 20,0% 0,053 | 0,063
otic fluid
Polihydramnios 0 0,0% 0 0,0%
Not found 7 87,5% 5 100,0%
Placenta previa 0,411 0,429
Found 1 12,5% 0 0,0%
Normal 6 75,0% 5 100,0%
Fetal grow disorders Hypotrophy 2 25,0% 0 0,0% 0,224 0,243
Macrosomia 0 0,0% 0 0,0%
On time 2 25,0% 1 20,0%
Time of birth Premature birth 6 75,0% 4 80,0% 0,835 0,841
Post-term pregnancy 0 0,0% 0 0,0%
Normal 9 90,0% 1 20,0%
Eg:ft“’“al state of the Severe 0 0,0% 1 20,0% | 0,023 | 0012
Liver failure 1 10,0% 3 60,0%
Birth 1 12,5% 1 20,0%
Result of pregnancy Caesarean section 7 87,5% 4 80,0% 0,715 0,726
Miscarriage 0 0,0% 0 0,0%

Disruptions of the liver functions in pregnant women, espe-
cially those infected with viruses, caused a high level of bilirubin
in the blood, exacerbation of the disease during pregnancy, and
in these patients, clinically, a sign of jaundice on the skin, mu-
cous membranes was identified. 5 (35.7%) of maternal mortality
had a sign of jaundice. The sign of jaundice is more common
in pregnant women who are infected with viruses (pH=0,013),
thus it was determined in 4 (80,0%) people in this group. Only 1
person (11.1%) had jaundice in the non-infected group.
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Wei Yi et al. aimed to characterize postpartum disease fares
among treatment-naive mothers with chronic hepatitis B (CHB).
CHB mothers were enrolled and compared with non-infected
mothers in terms of postpartum alanine aminotransferase (ALT)
abnormalities [9].

During the our study anemia was detected in 13 (86.7%) ma-
ternal deaths, 10 (100.0%) maternal deaths from the non-infect-
ed group and 3 (60.0%) maternal deaths from the infected group
with virus were related to anemia. It seems that a sign of ane-
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Table 2. Indicators of current birth history in maternal mortality

Pregnancy groups
Indicators Non-infected maternal | Infected maternal P P
deaths deaths n H
N % N %
Not found 3 37,5% 3 60,0%
Preterm premature rupture ° 0 0,429 0.447
of the membranes Found 5 62,5% 2 40,0%
) Not found 6 75,0% 4 80,0%
Placental abruption 0,835 0,841
Found 2 25,0% 1 20,0%
) Not found 7 87,5% 3 60,0%
Fetal hypoxia 0,252 0,271
Found 1 12,5% 2 40,0%
Not found 0 0,0% 0 0,0%
Postpartum bleeding Uterus removed 7 87,5% 3 60,0% 0,252 0,271
Uterus not removed 1 12,5% 2 40,0%
inati Not found 7 87,5% 5 100,0%
Manual ex.ammatlon of the 0 0 0411 0.479
uterus cavity Found 1 12,5% 0 0,0%
Not found 8 100,0% 5 100,0%
Obstetrical forceps or other Obstetrical forceps 0 0,0% 0 00% | 1,000 | 1,000
vaginal operation
Destructive operations 0 0,0% 0 0,0%
Not found 0 0,0% 0 0,0%
Pregnancy 1 10,0% 0 0,0%
Time of maternal mortality 0,761 0,635
Birth 2 20,0% 1 20,0%
Postpartum period 7 70,0% 4 80,0%
Not found 10 100,0% 5 100,0%
Obstructed labour 1,000 1,000
Found 0 0,0% 0 0,0%

mia in mothers from the non-infected group is observed more
statistically significant (pH=0,038), it confirms that there is
an important risk factor of anemia in maternal death during
pregnancy.

Hypoxia of the fetus was detected in most maternal deaths
— 10 (76.9%) during clinical trials. Thus, hypoxia of the fe-
tus was recorded in 6 people (75.0%) from the non-infected
group and 4 people (80.0%) from the virally infected group
(pH=0,841).

In 6 (46.2%) pregnant women who died as a result of USM
examination, the amount of amniotic fluid was normal, while
it was low in 7 (53.8%) women. Apparently, oligohidramnios
in pregnant women may be one of the factors that increase
the mortality risk. 6 (75.0%) pregnant women from the non-
infected group and 1 (20.0%) pregnant woman infected with
the virus had low amniotic fluid (pH=0,063).

Placenta previa was observed in two maternal deaths and
there was not a statistically significant difference based on the
placenta previa among the maternal deaths non-infected and in-
fected with virus in this group (pH=0,429).

The majority — 10 people (76,9%) of maternal mortality were
related to premature birth. Premature birth rate was 6 people
(75.0%) in pregnancies without any infection, and this rate was
4 people (80.0%) in infected pregnancies (pH=0,841).

Most of the maternal mortality occurred through a cesarean
section, but there was no statistically significant difference in
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the type of brith between non-infected and infected (pH=0,726).
According to statistical calculations, the significant differ-
ence in the number of pregnancies between non-infected and
infected with the virus in maternal deaths was not determined
(pH=0,580). Significant difference was not found between ma-
ternal deaths due to the current number of births (pH=0,131).

Placental abruption was observed in 3 maternal deaths. In the
non-viral group, 2 (25.0%) people and 1 (20.0%) person in the
viral group had placental abruption (Table 2).

As can be seen from the results, the statistically significant
difference between non-infected and infected maternal deaths
due to the sign of fetal hypoxia was not determined (pH=0,271).
But the fact of perinatal death in pregnant women with hepa-
titis B virus was more common among infectious pathologies
(pH<0,001) .

Clinical examinations indicate that all maternal deaths had
postpartum bleeding, the uterus was removed in 10 of them
(76.9%), and it was possible to keep the uterus in 3 of them
(23.1%). The uterus was removed in7 people (87.5%) in the
non-infected group, and in 3 people (60.0%) in the infected
group. In both groups, 1 person (12.5%) and 2 people (40.0%)
did not remove uterus, respectively.

Upto L., Weeks A. (2020) postpartum haemorrhage (PPH)
remains a leading cause of maternal mortality [10].

Our study revealed that maternal mortality occurred in 1 case
(6.7%) during pregnancy, 3 cases (20.0%) during delivery, 11 cases
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(73.3%) during postpartum period. In the non-infected group, 1
person (10.0%) died during pregnancy, 2 people (20.0%) during
delivery, 7 people (70.0%) died during postpartum period. Most of
the infected pregnant women — 4 (80.0 %) died during postpartum
period, 1 person (20.0%) died during delivery.

Conclusion. Thus, among the risk factors of non-infectious
maternal mortality, Rh — negative and anemia factors prevailed.
In maternal mortalities with viral hepatitis, EBM (Excess Body
Mass) can be considered as a risk factor. In addition, it was found
out that maternal mortality was high in pregnant women who re-
ceived more hemotransfusion, aggravated the functional activity of
the liver, increased liver transaminases and had clinically a sign of
jaundice among pregnant women infected with viral hepatitis. The
fact of perinatal death in pregnant women with hepatitis B virus was
more common among infectious pathologies.

Acknowledgments: We are grateful to the staff of the Clini-
cal Medical Center (Baku) for their assistance in conducting this
study.
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SUMMARY

ANALISIS OF MORTALITY AMONG PREGNANT WOMEN INFECTED WITH VIRAL HEPATITIS

Sariyeva E.

Azerbaijan Medical University, Il Department of Obstetrics and Gynecology, Baku, Azerbaijan

Scientific sources indicate that, viral hepatitis ranks third after
septic abortion and postpartum sepsis among the causal factors
of maternal mortality. It is considered that, women of repro-
ductive age with chronic HBV infection are main source of the
spread of the virus. Given these circumstances, a study was con-
ducted with the aim of studying the rates of maternal mortality,
history of pregnancy and childbirth during viral hepatitis.

It was analyzed dates of birth, individual examination
cards, history of newborns of 1267 infectious pathologies
of pregnant women over the past 10 years (2009-2018), it
was studied anamnestic data based on retrospective material,
clinical studies in Baku. According to the medical documents
of the examined pregnant women, the data of anamnestic ex-
amination and clinical observations were studied, a general,
obstetric and gynecological anamnesis of pregnant women
was compiled. Statistical calculations were carried out in the
SPSS-26 and MS EXCEL2019 programs using discriminant
(Pearson’s chi-square) and nonparametric variations (H-
Kruskal-Wallis) methods.
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The main group of the study was maternal mortality dur-
ing infectious pathologies, and the comparative group was
maternal mortality in non-infectious pathologies. The author
noted 1 (6,7%) maternal mortality during pregnancy. In 3
(20,0%) cases during childbirth and 11 (73,3%) cases in the
postpartum period. In the uninfected group, 1 (10,0%) person
died during pregnancy, 2 (20,0%) people during childbirth, 7
(70,0%) people died in the postpartum period. The majority
of infected pregnant women - 4 (80.0%) died in the post-
partum period, 1 (20.0%) person died during childbirth. It
was showed that among the risk factors for non-infectious
maternal mortality, Rh-negative factors and anemia factors
predominated. In maternal deaths from viral hepatitis, over-
weight may be considered a risk factor. In addition, it was
found that maternal mortality was high in pregnant women
infected with viral hepatitis, who received more blood trans-
fusions, as a result, the functional activity of the liver trans-
aminases increased, there were clinical signs of jaundice.

Key words: pregnancy, viral hepatitis, maternal mortality.
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PE3IOME

AHAJIU3 YACTOTHBI U CMEPTHOCTH MATEPEM,
NHOUIIUPOBAHHBIX BUPYCHBIM I'EITATUTOM, B
HNEPUOJ BEPEMEHHOCTH U POJOB

CappieBa J.I.

Asepbatioscanckuil meduyunckuti ynugepcumem, 11 xagheopa
axkywepcmesa u eunexonoeuu, baxy, Azepbaiiosxcan

Ienp mccnenoBaHus — ompeleicHHe NOKa3aTeJed mare-
PUHCKOW CMEPTHOCTH, Ha OCHOBAaHUH aHAIIN3a UCTOPHIL Oepe-
MEHHOCTH M POJIOB TPHU BUPYCHBIX TeTATUTAX.

IIpoBeneH peTpocneKTUBEBIN aHaIN3 JaHHBIX MAaTEPUHCKON
cMepTHOCTH B I. baky 3a 2009-2018 1., aHamu3 HHIUBHUYaITb-
HBIX KapT OepeMEeHHOCTH, HCTOPHH POIOB ¥ HOBOPOXKIEHHBIX
1267 GepeMeHHBIX ¢ MH(EKIMOHHOH maronorueil. M3ydeHst
aHAMHECTHYECKHE W KIMHHYECKNE JaHHBIE, MPOAHATH3UPO-
BaH OOLIUI M aKyIIepCKO-THHEKOJIOTHIESCKUN aHAMHE3.

Craructrdeckas 00paboTKa JaHHBIX MPOBEICHA B MPOTPaM-
max SPSS-26 MS EXCEL 2019 ¢ ucnonb30BaHHEM TUCKPUMH-
HAHTHOTO aHanmu3a (Xu-kBagpar Ilupcona) n HemapameTrpude-
ckoro kpurepust H Kpyckamna-Yonneca.

OCHOBHYIO TPYMITy COCTaBHJIA MAaTEPUHCKAash CMEPTHOCTH
pyu WHQEKIMOHHBIX TATONOTHAX, TPYHIa CPAaBHEHHS — Ma-
TEpUHCKAsi CMEPTHOCTH 0e3 WH(EKIIMOHHOW maTroiorun. Ma-
TEePHUHCKasi CMEPTHOCTH BO BpeMs OEpeMEeHHOCTH OTMeJanach
B 1 (6,7%), BO Bpemst poaos B 3 (20%), B TOCIEpPOLOBOM TIe-
puoze B 11 (73,3%) caywasx. B rpynme cpaBHeHHs BO Bpe-
Ms OEpEMEHHOCTH MaTepUHCKasi CMEPTHOCTh OTMEYasiach B 1
(10%), Bo Bpems ponoB B 2 (20%), B HOCIEPOAOBOM IEPHOAE
-B 7 (70%) cnydasx. 4 (80%) GepemeHHbIe, HHPHUINPOBAH-
HBIE BHPYCHBIM T'eTIATHTOM YMEPJIH B ITOCIEPOLOBOM MEPHO-
ne, onHa (20%) 6epeMeHHas - IpH poaax.

Cpenu hakTopoB pHCKa IPU MATEPUHCKOW CMEPTHOCTH y
MaIMEeHTOB 0€3 MaTOJIOTHH MpeodIagan pe3yc-oTpHIaTeIb-
HEBII QakTop U dakrop anemuu. [Ipu MaTepuHCKON cMepT-
HOCTH OT BHPYCHOTO T€NaTHTa H30BITOUHYIO Maccy Tena
cIeyeT paccMaTpuBaTh Kak (akTop pucka. Y OepemeH-
HBIX, HHOUIUPOBAHHBIX BHPYCHBIM TeNaTUTOM, Hapyle-
Hue QYHKIMOHANBHOW aKTUBHOCTH IIEUEHN C KIMHIYECKOH
KapTUHON NEYEHOUHON HEJOCTATOYHOCTU — KEIATYXOH M
MPOBENCHHOW TeMoTpaHc(hy3meil oTMmMedanach Hauboiee
BBICOKAsl YACTOTa MAaTEPUHCKON CMEPTHOCTH.

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

Agboydy

3009L gm0 3g35B0@B0m 06goEoM o e wysms bojgwo-
@mdol LobTo@ol sbsgrobo

9-bodoggo

>bgmdsoxsbol LodgooEobm 9bogg@dlodg@o, dgsbmdols
©> 0bggmemmaools I 3omgods, dsm, sbg@dsox sbo

330g30L  dobobl Fomdmowygbps godylygmo  dgde-
HoBom 06xoE0MgdYm  gosms  boggwommdols  Lob-
ool sbogrobo MmOLygEMmdol 3gMomedo ©s Idmdose-
060l M.

ho@Bo®gdyeos gpoms boggoommdols dnbsizgdgdols
AgHOML3gdH o sbognobo J. dsjmdo 2009-2018 §.,
@53 dmoegs 06g39]EogMo dsmmamaoon 1267 -
Lgeools 0bpogoyg®o do®omgdols, Admbos®mdols s sbog-
Jmdogrgdols olbBm@0gdol sboobl. dglfsgaognos 5bsd-
bgby®o s ganobogy®o dmbs39dgdo, yosbsaobgdymos
Loghmm ©s bsdgebm-a0bggzmenmaoygdo 5bs3bgbo.

dmbs399960L  LEsBoB0gnM0  ©adydoggos  hoBomgdsy-
@05 3Omy@sdom SPSS-26 MS EXCEL 2019 ol g®0dobsb-
OYo  (300bmbols bo-33oMsG0) s SM>35M5TgEH @0
3oM0030900l (H-Kruskal-Wallis) dgonmogdols go3myg-bgdoo.

doG0msEo  XaRo  dgepaobs  gosms Lo jgrommdsd
0693930900 3ommMEnm 0950l HML, FgsMgdol xayRo -
©gEsms b0ggrogmdsd 0b6g39d30M0 3smnmamyools aomg-
g wgoms Loggommds m@bymmmdols @AMl s@obodbs
1 (6,7%) dgdmbgggsdo,ddmdosdmdols el — 3 (20%),ddm-
b00MMd0l Jgdpamd 3gdomedo — 11 (73,3%) dgdmbgggsdo.
Ygodgdol xa9ndo gosms Loggoogmmds Mm@ lgummm-
ol AML s@obodbs 1 (10%) dgdmbgggsdo, ddmbdosdmdols
oAHmL — 2 (20%), 3dmdosdmdol dgdoamd 3g@Homedo — 7
(70%) dgdmbgggsdo. godylygeo dgds@o@om obgozomg-
dgano 4 (80%) m@bygeo godesoigsms ddmdosdmdols
Y9I md 3g@omedo, 9o (20%) - 3dMdosGMdol wAML.

©gesms  Logommdols Goligol RoJBmdgdl dmdols
3530963960 0bg39]309M0 3smmamaools yo®gdg Lkom-
bmds M9byl-9o@ygmxzomo go@mmo s sbgdos. gody-
bygeno 3g3o@o@ol o@lgdmdolsl bbgymols doddo dobo
Joddmoygbl Goligol goJdmdl. gosms boggoogm-
b0l yggeobg domogno dohggbgdgero sobodbs gody-
bygeno  3g3s@oBom 0bgoo®gdyge malyagddo ©god-
ol g9bJ3og®o 5JBogmdols wedmggzom ©s @godgnols
939500Lmdols genobogygdo Lydomoon.

44



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

AJITOPUTM JIEYEHUSA TAIIMEHTOB C MEIUKAMEHTO3HBIM OCTEOHEKPO30M YEJIOCTEN
IIYTEM KOPPEKIIUY HAPYIIEHUI MUKPOBHMOTHI POTOBOM MOJOCTH

"MBanomko T.IL., Moaskos K.A., 'ApazamBuiu JI.JL., 2CumoHoBa A.B.

Iepeviti Mockosckuil 2ocyoapcmeerntuiil meouyurckuil yuusepcumem um. M.M. Ceuenosa

Munucmepcemea 30pasooxparnenusi Poccuiickou @edepayuu (Ceuenosckuii Yuusepcumem);

’I'BY3 Mockosckuil 001acmuoil HayuHO-UCCIed08aMeNbCKU KauHuueckuil unemumym um. M.®. Bradumupckozo, Poccus

MenukaMeHTO3HbIH ocTeoHekpo3 yemnroct (MRONYJ), Bo3Hu-
KaloIMH MPU 370Ka4e€CTBEHHBIX OHKOJIOTHUECKHX TPOIIECCax,
SBJISIETCSl CEPhE3HBIM OCIOXKHEHHEM IIOCIE IMpUeMa aHTUpe-
30pOIMOHHBIX IPEMapaToOB, TAKKX Kak OMC(OCchOHATEL, IEHOCY-
Ma0 ¥ aHTHAaHTHOTeHHBIE Mpemnaparsl. Ero MexaHn3M CBsi3aH ¢
HapyIIEHUEM PEMOJIETMPOBAHIS KOCTHON TKAHU M aHTHOTeHE3a,
BO3HUKHOBEHHEM ancOanaHca MexXTy akTHBHOCTBIO OCTEOKIIa-
CTOB M 0CTe001acToB, ¢ (POPMHUPOBAHHEM UMMYHOIEPHUIIUTHO-
IO COCTOSHHS M HapyIIEHHEM MHUKPOOHMOTHI POTOBOM MOJIOCTH.
OcHOBHBIMH KnuHHYecKkuMH cumnromamu MRONJ sBnstorcst
MOCTOSIHHAST MH(EKLMs, PELUAUBUPYIOLIEe TEUCHHUE, BIIHAIO-
1€ Ha Ka4eCTBO JKU3HH MalueHToB. JlanHas mpobnema kpaiiHe
aKTyaJIbHa ¥ IO Ceil IeHp He perena [3,6-8,10,18,19,21].

B nacrosimee Bpemst BeAeTCs MOUCK CIIOCOO0B MPEI0TBpallie-
Hus Gopmuposanust MRONJ. OnHako OKoHuUaTenbHasi cTpaTe-
rHs NpOo(UIAKTUKY 1 JIEUEHNS ellle HE YCTaHOBIIEHA, OTCYTCTBY-
10T €MHBIC CTAHIAPTHBIE METOABI MPOMHIAKTUKY W JICUCHUS
[4,5,11,15].

[Iporpeccupyromiee paspylieHre KOCTEH 4emocTH TpedyeT
xupypruueckoro nedenus. IlonHoe ynanenume HEKpOTH3HPO-
BaHHON KOCTHM HEOOXOIMMO I CaHALMU M MPEAOTBPAICHHS
peuuauBa. XUpyprudeckoe JeUeHHE OLIEHMBAETCS KaK caMoe
s¢dexrunoe [9,12,13,14,16,17,20].

K 3HauMMBIM MepaM CHIKEHMs PUCKA pPa3BUTHSA PEMIU-
BOB OCTEOHEKpPO3a OTHOCHUTCS NpOoQuIakThka (GpopMUpoBaHUS
MHUKpOOHOW OWOIUIEHKH, COfepiKalleldl IaTOreHHbIE MHKPO-
opranu3mel. [IpoBeneHne mccnenoBaHusl COCTaBa MHUKPOOHO-
Tl POTOBOH MOJOCTH METOAOM XPOMATO-MacC-CHEKTPOMETPUHI
(XMC) y nauuentoB ¢ MRONIJ cBsizaHO ¢ HEIPPEKTUBHOCTHIO
MHOKECTBEHHBIX KyPCOB aHTHOHOTHKOTEPAITHH U TIPOTPECCHPO-
BaHHEM OCTeOHeKpo3a [1].

W3ydeHne mMpOKOro CIEKTpa MHKPOOPTaHM3MOB B Odare
OCTEOHEKPO3a AAaeT HOBBbIC BO3MOXXHOCTH B pa3paboTke rdpdek-
TUBHBIX METOJOB JIEUEHUS] MEANKAMEHTO3HOTO OCTEOHEKPO3a
YeTI0CTeH, HapsAay ¢ XUPYPrUU4eCKHUM BMEIIaTeIbCTBOM.

Lenpto nccaenoBanus BUIACH pa3paboTKa HOBOTO MOIX0O/a
K JIeUeHHIO OONBHBIX MEIUKAMEHTO3HBIM OCTEOHEKPO30M ue-
JIIOCTEH MyTeM KOPPEKIMM HapyLIEeHUH MHUKPOOHMOTHI POTOBOM
TIOJIOCTH.

Marepuaj u Metoabl. O6cienoBano 22 nanyenTa ¢ MeAnKa-
MEHTO3HBIM OcTeoHeKpo3oM yemtocteit (MRONI), 15 myxuun
1 7 KEHILMH, B BO3pacTe OoT 55 10 76 JeT, y KOTOPbIX B aHAMHe-
3¢ MUMEJINCh OHKOJIOTHYECKHe 3a00eBaHus (pak MpeacTareib-
HOM JKeJe3bl, paK MOJIOYHOMH jkese3bl) B TeueHue 3 jeT. Becem
MallMeHTaM MPOBEAEHO ONEPaTHBHOE BMENIATETbCTBO U KyPCHI
XUMHOTEpanuu. B cBA3M ¢ HanM4YMeM METacTa3oB MAI[MEHTHI
npuHnMain oucdocdonarsr - npemnapar 3omeTa (30JeIPOHOBAS
KHCJIOTa) B MHBEKIUX 110 4 MI' BHYTPUBEHHO 1 pa3 B Mecs.

YV Bcex manueHToB Imocie yhaajaeHus 3y0oB cmycTa 1-3 mec.
MOCTABJEH JUAaTHO3 OCTEOHEKPO3 UENIOCTEH.

[TanueHTsl, KOTOpBIE MOMTyYaad KOHCEPBATUBHYIO TEPAITHIO
AQHTUOMOTHKAMHU U HE TIOJTyYUIIH TTOJIOKUTENBHOTO 3 dexra co-
craBuin | rpynmy (n=8). [laneHTsI, KOTOpBIE, HECMOTPS Ha pa-

© GMN

Hee MPOBEJICHHBIE ONEePaTHBHBIE BMEIIATENbCTBA, TIOCTYITHIIN C
PeLUANBOM OCTEOHEKpo3a, cocTaBuiu Il rpynmy (n=14).

bonbubie | rpynmnsl npeabsBIsan *xano0sl Ha 00IH, TOsBIIe-
HHUE B MOJOCTH PTa M3MEHEHHOW CIM3UCTOW 00O0JOUKU Ceporo
L[BETA, HENPUATHBIN 3amax n3o0 pra. ¥ 6onbHbIX 11 rpynms! nme-
JIMCh B MOJIOCTH PTa U Ha KOXKE JIMIA CBUIIU C THOWHBIM OT/e-
JISIEMBIM, BBISBISUIOCH M3MEHEHNE KOH(QHUTYPAIMH JIHIA 32 CUeT
oreka TkaHel. [Ipu manpnanuu onpenensics 60Ie3HEHHBINH HH-
(UIBTpaT MIOTHOH KOHCHCTEHIIMH.

Ha xoMnploTepHOI TOMOTrpamMMe HUMENUCh MHOXKECTBEHHBIE
ouyaru JAECTPYKIMM KOCTHOM TKaHW pa3HOW pacrnpoCTpaHEHHO-
cTH.

Jleuenune mpoBOAMIIOCH 1O MPHUHATON CXeMe: Mpenonepanu-
OHHAas MOATOTOBKAa BKJIIOYana oOpaboTKy paH B MOJIOCTH pTa
0,05% pacTBopoM xyoprekcuauHa 1-2 pasa B eHb U aHTHOAK-
TepUaNbHYIO Tepanuio (KnuHaaMunuH - 150 Mr 4 pasa B 1eHb).
Cryerst 5-7 qHel IPOBOAMINCH ONEPALIUH - OCTEOHEKPAIKTOMUH
- ¢ yIIMBaHUEM paHbl B MOJIOCTH pTa HamIyxo. B mocneomnepa-
IIMOHHOM TepHoje 7 AHEH MpoBOAMIACH aHTHOAKTepHanbHas
Tepanus (uepTpuakcod - 1,0 r 2 pa3a B IeHb BHYTPUMBIIIEYHO).
[ManmenTam I rpymnmel npoBoauIach OIOKOBast PE3EKIIUS YEITIO-
CTH B Ipefienax 310poBbix TkaHel. [lanuentam Il rpynmnsr npo-
BOZAMIIACH PaJUKaTIbHAs PE3EKINS YETIOCTH.

C nenslo onpeneneHus 3pPeKTUBHOCTH aHTHOAKTEPHATIBHOM
Tepanuy MPUMEHEH MeToA AHarHocTUKu XMC, OCHOBaHHBII
Ha KOJIMUECTBEHHOM OIIPEJIENICHUH B KIIMHUUECKOM MaTepHaie
MapKepoB MHKPOOPTaHU3MOB: JKUPHBIX KHCIIOT, albIEruyioB,
cnupToB [2]. B Ma3ke co cnu3ucToit 0601049KH B 007aCTH HEKPO-
3a ONpEIETsUTN CoepKaHNe KOKKOB, OallilI, akTHHOOAKTEpHH,
TPaMOTPHILATENBHBIX MAOUeK, TPUOOB, BUPYCOB.

[Ipu craructuyeckoit 00paboTKe TaHHBIX UCTIOIH30BAH MAKET
nporpamm SPSS Statistics Bepcun 17,0 (Inc., Chicago, USA),
MOKa3aTeN! - MeUaHbl, U1l HHTEPBAJIbHON OIIEHKU — 5-95 mpo-
HEHTHUIN, TaK KaK UCCIEeayeMble BEIOOPKH HE TOTUHHSIOTCS 3a-
KOHY HOPMAJIbHOTO PaCMpeieieHH s

Pe3yabTarsl u o0cy:xaenune. Y 6onpHbIx MRONJ ¢ momo-
b0 Metoga XMC ompeaessii ypoBeHb 57 MUKPOOPTaHU3MOB
U UX CyMMapHO€ COJIEp’KaHUe B 30HE OCTEOHEKPO3a.

B tabnuie 1 npeacraBieHs! pe3ynsTaThl CyMMapHOTO YPOBHS
MHKPOOPTaHU3MOB B 30HE OCT€OHEKpo3a y 6ombHEIXx MRONJ ¢
JIETKOM M TSXKENIOM CTENEHBIO A0 U MOCIE XUPYPrHUECKOro Jie-
YeHHs B OTJaJICHHbIE CPOKH. J]0- eueHust cyMMapHbIii ypOBEHb
MHKPOOPTaHU3MOB B 00EUX Tpymmax ObLI yBENIUYEH B CpaB-
HEHMU C HOPMOH B 00eux rpymnmax. Y manueHToB | rpymmsl ¢
JIETKMM TeYEeHHEM OH OBLI MOBBIIIEH B 2 pa3a, y manueHTtos 11
TPYTIIBI C TSKEIBIM TeUeHUEM - B 4 pa3a. [locie mpoBeaenHOro
XHUPYPTrHYECKOT0 JIEU€HHsI CyMMapHbIH yPOBEHb MUKPOOPTaHH3-
MOB B 30HE OCTEOHEKpO3a B | rpymnme paBHAICS HOPMaIbHBIM
nokaszarensm. Bo Il rpynmne ormeuanach TeHIEHLUS K CHMXKe-
HHIO TTOKa3aTelNel, OJHaKO OHU He JIOCTHUTaH YPOBHS HOPMallhb-
HBIX 3HAUEHHH.

Croycrs 6 Mec. ocie XUPYPrudeckoro JICUeHHs: y OONBHBIX
I rpynmbl KIMHUYECKH OTMeUanach MOJOKUTENbHAS THHAMUKA.
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[Moka3arenab CyMMapHOTO YpOBHSI MHUKPOOPTaHH3MOB y HHUX HE
HOBBIILIAJICS, ObLI HAa YPOBHE I1OCIICONCPALIMOHHBIX 3HAUCHUID).
OpnHako y 2 (25%) nanueHToB crycTst 6 MecsALeB 0TMEYaloch
MOSIBJICHUE CBUIIIEBOTO X0Ja B 30HE MPOBEACHHOM onepanuu. Y
9TUX MALMEHTOB CYMMapHbIH YPOBEHb MHUKPOOPIaHH3MOB ObLI
MOBBIIICH B 2 pasa.

pa3paboTKHU MOJAEpKUBAIOIIEH Tepanuu Uit TPOoGHUIAKTHKH
pELUUIUBOB.

B Tabnuie 2 npencraBiieH COCTaB MUKPOOHOTHI y OOJIBHBIX
MRON!J B 06acTi 0CTEOHEKPO3a JI0 U IOCIEe XUPYPTrHIECKOTO
JICUCHHMSI, OTMEUCHO COJePIKaHUE BHICOKOTO YPOBHSI IIATOTCHHOM
(TpaH3UTOpHOH, aHadpoOHOI) MHUKPOQIOpPHl B 30HE HEKPO3a,
KOTOpasi He BBISBISCTCS Y 300POBBIX Jull. Blautia coccoides B
I rpynne 6buta yBenuueHa 10 jedeHus B 81 pas, mocie jgedeHus
—B 14 pa3, Bo Il rpynme 1o nedenus - B 198 pas, nocine geyeHus
—B 72 paza. Y 6onbHbIX II rpymniisl mokasarenu ObUIH JOCTOBEP-

V¥ nanuentos Il rpynmel cycts 6 Mec. cyMMapHBIH ypo-
BCHb MUKPOOPraHM3MOB B 30HE OCTEOHEKpO3a Obul B 3 pasa
BBIIIE, UEM Yy MTallueHToB | rpymniel u B 5 pas BhIllIe, YEM Y 3710-
poBseix aull. Knuanuecku y 10 (71%) nanueHToB oT™Meuancs

peuuauB 3a00JIeBaHUSA, YTO yKa3blBaeT Ha HEOOXOIUMOCTH

HO BBILIE, B cpaBHeHUH ¢ | rpymnmoii (p<0,05).

Tabnuya 1. [lokazamenu cymmapro2o ypoeHs Mukpoopeanuzmos y 6onvruvix MRONJ 0o u nocne neuenus

I'pynna

M, (5;95)

(10° kireTok/rpamm)

3nopoBssie nuia (n=10)

7 337(4 932;13 301)

Jo neuenus

16761(12 412;26 442)*

I rpymma (n=8)

ITocne neuenus

11116 (5 831;13 188)

6 Mec. IOCJIC JICUCHHS

12314 (9 446;27 011)

Jo neuenus

29 540 (12 977;48 922)***

Il rpymma (n=14)

Ilocne nmeuenus

12 589 (11 907;19 789)

6 Mec. IOCJIC JICUCHHS

40 623 (15 123; 48 352)* **

npumeuanue. * - 00CmMoBepHOCHIb PA3IUNUL CO 300POo8biMU Tuyamu, ** - paznuuus mexcoy epynnamu (p<0,05)

Tabnuya 2. [lokazamenu yposus muxpobuomot y 6onvibix MRONJ 0o u nocne neuenus

Boabusie MRONJ I rpynna n=8 | Boasnbsie MRONJ II rpynna n=14
3nopoBsbie
MHuKpoopranusm Jiuna n=10 mocJie Je4eHust nocJjie Je4eHust
10 JIe4eHust Ha 7-10 cyTku 110 JIeYeHUsI Ha 7-10 cyTku
mocJjie onepauuu mocJjie onepanuu
Kokku, 6anumist (103kmeTok/rpamMm) Menuana, 5-95 npoueHtwin
Streptococcus mutans 107 255 212 498 323
(aHa’pOOHBIC) (48;232) (20;286)* (32-287) (179;701)* (213;594)
Stanvl 130 658 271 529 350
apryrococcus aureus (34:220) (114;863)* (252;290)%* (179;1365)* (202;396)
Anaspo6bl 10°ki1eToK/rpamm
Bifidobacteri 345 524 111 510 109
Yudobacteridm spp- (225;447) (431;619)* (95;145)** (0;722)* (55;256)**
. . 81 14 198 72
Blautia coccoides 0 (0:135) (6:21)%* (62:364)* (0:113)%
Clostridium ramosum 983 4311 1129 3512 3613
(744;1107) (2478;5376)* | (950;1879)** | (1156;12 124)* (1794;5345)
Lactobacill 840 1306 1873 2 684 4492
actobacitius spp- (659;1217) (352;1842)% | (545:3165)%* | (2178;3521)* | (2499;6015)**
AxtuHOOaKTepun 10°KIETOK/TpaMM
et . 434 383 289 1434 650
CHROMmyCes VIScosus (139:636) (177;573) (141;462) (678:2131)* (235;854)%*
I'pu6b1, mposoku 103keTok/rpaMm
Candid 511 487 246 1218 402
anaiaa spp. (293;706) (267;1821) (187:346)** (548;1932)* (214;506)**
Bupycst 10°ki1eTok/rpamm
" 0 123 18 151 12
¢Ipes Spp- (0:3) (48;251)* (9:29)** (4:324)* (0:24)**
Dmreiina-bapp Bupyc > 198 1 6 0
PP BHPY (4:7) (144;313)* (5;11y** (0:8) (0;14)

npumeyanue. * - 00CmMoepHOCHIb PA3IULUL CO 300POSbIMU TUYamu, ** - paznuuus medxcdy epynnamu 0o u nocie ievenus (p<0,05)
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VY 6onpabix MRONJ npescTaBuTenn matoreHHOH M ycloB-
HO-ITaTOreHHOU MUKpOQIopsl, Takue Kak Clostridium ramosum,
UMEJIM BBICOKHME TOKa3areiu, B 3-7 pa3a MpeBbIIIAIONIUE MTOKa-
3aTeNnu 310pOBBIX JHL. [Tociie XUpyprudeckoro Je4eH s moKa-
3aTes UMEH TeHACHIMIO K CHIDKCHUIO B 00€MX IpyIIax, Of-
HaKoO HE I0CTUI'aJIn HOPMaJIbHbIX 3Ha‘leHPIl>’I.

Mapxkeps! Streptococcus mutans (aHadpoOHBIE) OBLIH TIO-
BBIICHBI B 2-5 pa3, a MapKepbl a’poOHOH MHKPOQIOpHI
Staphylococcus aureus - B 3-4 pasa (p<0,05). YV 0o0abHBIX
I u Il rpynn pa3nuuus BBISBIEHBI TOJNBKO IO IIOKa3aTelsiM
Streptococcus mutans (aHa3pOOHBIEC), KOTOPbIC OBUTH MTOBBIIICHBI
y naruentos II rpynmsr B 2,5 pasa. Ilokazarenu Streptococcus
mutans (aHadpoOHbIe) U Staphylococcus aureus Moce ICUCHUSA
HOHMKAJINCh, OJHAKO HE JOCTUTANIU MIPE/ICJIOB HOPMBL.

Iokazarenu axkTHHOOAKTepUH OBUIM  IPEICTaBICHBI
Actinomyces viscosus, KOTOpble ObUIM TOBBINICHBI B 3 pasa
TOJIBKO y 60.]'[]>H]>1X 11 l"pyl'll'lbl C TSKCJIBIM TCUCHHUEM J10 U ITOCJIC
JICUCHMUS.

Ipencrasurenu rpudoB poma Candida spp. u Bupyca
Dniureitna-bapp 10 neyenust 6buTH MoBbIIEHBI B 3 pasza 'y 40%
6onbHbIx MRONIJ 1 He 3aBucenu OT creneHu TspkectH. [locie
XHUPYPrUUECKOT0 JICUSHHUS] ITU MTOKA3aTeNI HOPMaJIH30BaJIUCh.

VYV 70% 6onbuabix MRONI BoIsIBNeH Herpes spp. Tlocne xu-
PYPruv€CKoro JICHCHUA OTMEYaJIaCh IOJIOKUTE/IbHAA IMHAMUKA,
OJIHAKO MOKA3aTeIN COXPAHSUIUCH BHICOKMMH, YTO YKa3bIBACT Ha
HEO0OXOMMOCTb BKJIIOUCHUsI B KOMIUICKCHYIO TEpPAIUIO IMOCie
orepanuy MPOTHBOBUPYCHBIX IpernaparoB Ul NPOQUIaKTHKH
PELUIMBOB OCTEOHEKPO3a.

Takum 00pa3oM, COXpaHEHHE MATOrCHHOW MHKPO(IOpPHI Ha
CIIM3UCTOM 000JI0UKE MOJOCTH PTA MOCIIE OIEepaliy YKa3bIBaeT
Ha HeO6X0}1HMOCTb NPOAOJIKEHUSA NPUMEHEHNSA MECTHBIX aHTU-
CEINTHKOB, TPOOHOTHKOB, BOCCTAHABINBAIOIINX MECTHYIO Pe3H-
CTCHTHOCTbD.

VYpoBeHb HOpMO(IIOPHI yKa3bIBaeT HA COXPAHECHHE UIIU HAPY-
IIeHHE MECTHOM pe3ucteHTHOCTH. Y 60spHBIX MRONIJ I rpyn-
bl nokasarenu Bifidobacterium spp. 6buH TOBBIIEHBI B 1,5-2
pasa B CpaBHCHUH CO 370pOBbIMHE JHllaMu. Y 00abHBIX MRONJ
Il rpynner nokaszarenu Bifidobacterium spp. WHANBHIYaIbHO
KoJIeOaJICh OT MOJIHOTO OTCYTCTBHS JIO TOBBIIICHHOTO COJIEp-
sxanus. Y 3 6onpHbIX I rpymnmsl 1o onepanun B 30HE HEKpo3a
HOJIHOCTBIO OTCYTCTBOBaNU Bifidobacterium spp., y 9THX nauu-
SHTOB OTMe4asach OOJbIasi 30HA MMOPAKEHHsI KOCTHOM TKaHHU,
UM HPOBEJCHA PACIIUPEHHAs WM IOJNHAsT PE3EKIMs YSIIOCTH.
[Tocne xupyprugeckoro jedeHust B 00eux Ipyliax OTMEYEHO
CHIDKeHHE ypoBHS Bifidobacterium spp. B 3 paza B cpaBHEHUH
C HOPMOH.

Tokazarenu Lactobacillus spp. B 1 rpymie Obu1n MOBBILIICHBI
B 2 pa3a, Bo Il rpynme - B 4 pa3a B CpaBHEHUU CO 3J0POBBIMU JIU-
namu (p<0,05). ITocne neyenus B I u Bo Il rpynmnax noxasarenu
IOBBIIIIAJIMCH B 2 pasa B CpaBHEHHUHU C UCXOAHBIMU ITOKa3aTEJIsA-
Mu 110 Jieuenus (p<0,05).

Chyctst 6 Mec. rocJie OJIOKOBOM OCTEOHEKPIKTOMUHHU Y 0OJIb-
HbBIX | rpymnIibl € 6J'[aFOl'lpI/I$[THblM TCUCHUEM OTMCUAJINCh HU3KUEC
nokaszarenu Bifidobacterium spp., y 2 (25%) naunueHToB mnpu
peuunnuBe 3a00JeBaHUs B OT/ACIISIEMOM M3 CBUIIEBOTO XOAa MO-
kasarenu Bifidobacterium spp. 6vinu paBubl 0, a Lactobacillus
Spp. TIOBBILICHBI B 3 pa3a B CPABHCHUHU C HOPMOM.

[lonydeHHble pe3ynbraTbl yKa3blBalOT Ha HEOOXOIUMOCTH
BKJIFOUCHUA B KOMIUICKCHYIO TEPAIUI0 JUIMTCIBHOI'O IIpUeMa
Mpernaparos - MPOOHOTHKOB, COMEPKAIIMX OM(UI00aKTCPUHL.

3axmoueHre. MeauKaMeHTO3HbI OCTEOHEKPO3 YENIIOCTH
BO3HHUKACT Yy IMalMEHTOB C OCHOBHBIM OHKOJIOTUYECKHM 3a-
OoneBaHHEeM B CBS3U C IpUEMOM OuC(OCPOHATOB MO MOBOLY
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BBISIBJICHHBIX METACTa30B B KOCTHOﬁ TKaHH. npeﬂLUeCTByeT
BO3HMKHOBEHHIO OCTEOHEKPO3a IIOXasi CaHALMs MOJIOCTH PTa,
¥ 4allle BCero, yaajneHue 3yOoB. PaHHSS IMarHOCTHKa MOXET
NpeaoTBpaTuTh HUIN yMeHbLl_ll/lTb CTCIICHb l'lpOl'“peCCl/Ipy}OU.lel"O
MOPAKCHUsSI YSJIIOCTHOI KOCTH, OIHAKO JI0 HACTOSILErO BpeMe-
HH HE CyHICCTBYET O6Lllel'lpl/IHﬂTOI\/'I CTpareruu JCYECHUsA MCInKa-
MEHTO3HOTO OCTEOHEKpo3a uentocTu. KoHcepBariBHast Tepamnus
B PEIKHUX CIydasx MPUBOAUT K U3JICUCHHUIO.

Xupypruueckoe jJedeHne - OCTCOHEKPIKTOMHUS MPUBOTUT K
3¢ PpexTUBHON caHAIUM M BO3MOKHOCTH 3aMEIICHUS OCIIe-
ornepanmoHHoro aepexra. OqHAKO KapaAUHAIBHOTO JIeueOHOTO
3¢ dekra He mpoucxoaut. CrycTst 6 Mec. BOSHUKAIOT PEIHIUBBI
y 25% nanueHToB C JISTKMM Te4eHHueM U 'y 71% mnanueHToB ¢
TspKesbiM TeueHneM MRONJ.

Pa3paGoTka HOBOro ajJropuTMa JieyeHHsl NMALNHEHTOB C
MRONIJ no ceii neHb siBAseTCA aKTyaJlbHOW 3agadeii. IIpu
TSDKEJION CTCTMEHU JAHHOM MaTOJOTMU MOKa3aTean HOPMOQIIo-
pbl B MUKPOOHOTE TOJIOCTH PTa XapaKTePHU30BAIUCh HU3KHMH
noKasaTeisiMu TpeacTaButeneit Bifidobacterium spp., B oc-
HOBHOM, Mpeo0yafaid MPEACTaBUTEN adpOOHO-aHaIPOOHBIX
accolMalyii, akTHHOOAaKTepuil, rpuOOB U BUPYCOB, KOJIMYECTBO
KOTOpBIX B 2-80 pa3 ObUIO BBIIIE B CPABHEHUU CO 310POBBIMU
JIMLAMH, YTO CIIOCOOCTBYET MOAJICPIKAHHUIO BOCTIATICHUS B KOCTH
n HapyLL[eHI/I}O 3aKUBJICHUA TKaHei’I.

[Ipumenenne metona XMC y 6onbHbIx MRONIJ nossossier
pa3paboTaTh MEPCOHATN3UPOBAHHBIN KOMIUICKCHBIA MOAXOI K
JICUCHHIO, BKIIIOYAIOIIN, HAPSAY C CUCTEMHBIM MPOBEICHHUEM
aHTHOAKTepUATIbHON TEparnuM, YTO SIBISETCS «CTaHIAPTOM»
HoCJIeonepaoHHoro Benenus nauuenros ¢ MRONJ, npume-
HCHHEC MCCTHBIX aHTUCCIITUKOB, HpOTI/IBOl"pH6KOBbIX, IpOTUBO-
BUPYCHBIX MpernaparoB. [IprMeHEHHE MPOTUBOTPUOKOBBIX H
IPOTHBOBUPYCHBIX MPENapaToB PEKOMEHIYETCs YNOTpeOIsTh
MECTHO, 10 MOJIHOM KOppeKUUH HapylueHus. B xauectse mpe-
IapaToB BbIOOpa MOT'YT OBITh PEKOMEHIOBAHBI: TPUIIIPEPOH,
reHdepoH, BUdepoH (B BHIC Teieil U crpees). PekoMeHIyeTcs
JUIITEJIPHOE Ha3HAa4YeHHE IPernapaTroB-IPpOOHOTUKOB, COflepiKa-
KX OpekIe Bcero ouduaodakrepuu, BHyTPb H MECTHO B BUIC
OpOLICHUH MOJIOCTH pTa.
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SUMMARY

ALGORITHM FOR TREATMENT PATIENTS WITH MEDICAL OSTEONEKROSIS
OF JAWS BY CORRECTING ORAL MICROBIOTAL DISORDERS

"Tvanyushko T., 'Polyakov K., 'Arazashvili L., ’Simonova A.

ISechenov First Moscow State Medical University; ’°GBUZ MONIKI them M.F.Viladimirsky, Moscow, Russia

The aim of the study was to develop a new approach to the
treatment of patients with drug-induced osteonecrosis of the
jaws based on the correction of disorders of the oral micro-
biota. We examined 22 patients with MRONIJ and 10 healthy
individuals aged 55 to 76 years. All patients underwent surgi-
cal treatment for cancer, in connection with tumor metastasis,
they took bisphosphonates - the drug Zometa (zoledronic acid)
in injections of 4 mg intravenously 1 time per month. To as-
sess the microbiota of the oral cavity, we used the method of
chromatography-mass spectrometry (CMS) of microbial mark-
ers before and after osteonecrectomy.

Patients with MRONJ in the oral cavity showed high rates
of aerobic-anaerobic associations, actinobacteria, Candida fungi
and viruses, the number of which was 2-80 times higher than
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in healthy individuals. After surgical treatment, the indices re-
turned to normal only in mild MRONIJ patients. The level of
normal flora in the oral microbiota in patients with MRONJ was
characterized by low levels of Bifidobacterium spp.

After 6 months. after surgical treatment, relapses occur in
25% of patients with mild course and in 71% of patients with
severe course of MRONJ. The new algorithm of complex treat-
ment consists in carrying out drug treatment in the postoperative
period, including long-term use of local antiseptics with a pro-
nounced complex antibacterial, antifungal and antiviral effect,
and probiotics containing bifidobacteria.

Keywords: medicated osteonecrosis of the jaws, oral micro-
biota, chromatography-mass spectrometry (CMS), a new algo-
rithm for complex treatment.
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AJITOPUTM JIEYEHUSI TALMEHTOB C MEJMKA-
MEHTO3HBIM OCTEOHEKPO30M YEJIOCTEH Y-
TEM KOPPEKLIMM HAPYIUEHUA MHUKPOBUOTDI
POTOBOM MOJJOCTH

"MBanwuiko T.IL, 'Toasikos K.A., 'Apazamsuiau JLI.,
CumonoBa A.B.

Tepewiti Mockosckuil 20Cy0apcmeeHHbit MeOUYUHCKULL YHUGep-
cumem um. U.M. Ceuenosa Munucmepcmea 30pasooxpanenis
Poccuiickou @edepayuu (Ceuenoeckuti Ynueepcumem), ’I'bY3
Mockosckuti 001aCmHOU HAYUHO-UCCTE008AMENbCKUL KIUHUYe-
ckuti uncmumym um. M.®. Braoumupcrozo, Poccus

Llenbio uccneoBaHms IBUIIACE Pa3paboTKa HOBOTO ITO/XO-
Jla K JICYCHUIO NTallUEHTOB C MEJIUKAMEHTO3HBIM OCTEOHEKPO-
30M 9YeNIOCTeH MyTeM KOPPEeKIUH HapyNIeHUH MUKPOOHWOTEI
PpOTOBOI MOJOCTH.

O6cnenoBano 22 mamueHTa ¢ MEAMKaMEHTO3HBIM OCTEO-
HekposoMm vemoctu (MRONJ) u 10 310poBBIX JHI] B BO3pac-
Te oT 55 o 76 net. BceM GONBHBIM BBITIONHEHO OTIEPATHBHOE
JIedeHHe MO TMOBOXY OHKOJIOTHMYECKHX 3a00JeBaHUil; B CBS3U
C MeTacTa3HpoBaHHEM OITyXoJiel, OOJbHBIE NMPUHUMAIH OHC-
¢docdonarsl - mpemapar 3omera (30JI€APOHOBAST KHCIOTAa) B
MHBEKINAX M0 4 MI BHYTPHBEHHO 1 pa3 B Mecsm. 1 oneHKH
MHKPOOHOTHI POTOBOH ITOJIOCTU NPUMEHSITH METOJ[ - XPOMaTo-
Macc-CIEeKTPOMETPUH MUKPOOHBIX MapKepoOB J0 H IOCIE OCTe-
OHEKPAKTOMUHU.

V 6oxpHBIX ¢ MRONJ B mostocTH pra BEISBICHBI BEICOKHE
MOKa3aTeIn aypoOHO-aHA’POOHBIX acCONMAINH, aKTHHOOAK-
tepuit, rpu6oB pona Candida v BUpyCOB, KOIHYECTBO KOTO-
peIx B 2-80 pa3 BbIIE B CPABHEHUH CO 3TO0POBBIMH JHIIAMHU.
ITocne mpoBeJEHHOrO XUPYPrUUECKOTO JIEUEHUS [10Ka3aTeal
HOPMaJIH30BAJIUCh TOJIBKO y IALIMEHTOB C JIETKUM TEUCHUEM
MRONJ. YpoBeHb HOPMOG]IOPE! B MEKPOOHOTE TTIOJIOCTH pTa
y 6ompHBIx MRONJ xapakTepn3oBaiicsi HU3KHMH IOKa3aTe-
MU npesicTaButenet Bifidobacterium spp.

Coycts 6 Mec. IOCiIe XUPyprudecKoro Je4eHus: PeuIUBbI
BO3HUKIM Y 25% MalMeHTOB C JIerkuM TedeHueMm u'y 71%
nanueHToB ¢ TsokenbiM TedeHueM MRONIJ. [lpemnoxen-
HBI aBTOpaMM HOBBIH QJITOPUTM KOMIUIEKCHOTO JICUCHHS
3aKJII0YAeTCs B IPOBEJCHUM B IOCICONEPALMOHHOM IIEpU-
0/1¢ MEJUKaMEHTO3HOIO JICYCHHMs, BKIIOYAIOLIEr0 [UIMTEIb-
HOE IPUMEHEHHE MECTHBIX AHTHCENTHKOB C BBIPAKCHHBIM
KOMIUIEKCHBIM ~aHTHOAKTEPHAIbHBIM, HPOTHBOTPHOKOBEIM,
MIPOTHBOBUPYCHBIM 3(()EKTOM M MPOOHOTHKOB, COIAEPIKAIINX
ondunodakTepun.

@9boydy
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COMPARATIVE ASSESSMENT OF THE STATUS OF PERI-IMPLANT AND PARODONTAL TISSUES

Semenov E., Schneider S., Sennikov O., Khrystova M., Nikolaieva G.

SE «The Institute of Stomatology and Maxillo-Facial Surgery National Academy of Medical Science of Ukrainey, Odessa, Ukraine

One of the controversial issues of modern dentistry is the as-
sessment of how parodontitis arises or aggravates in the area of
own teeth the severity of its course after installing orthopedic
structures with support on dental implants affects the state of
peri-implant tissues.

Based on clinical observations, Carcuac O. indicated that
the risk of developing peri-implantitis in people with chronic
parodontitis is very high [8]. Other authors, based on clinical
studies of individuals in whom parodontitis went into a more
severe stage after installing orthopedic structures with support
on dental implants, concluded that in these patients the condi-
tion of the tissues surrounding the implants suffers less than the
parodontium of own teeth [12,10].

Quirynen, five years after the installation of implants com-
pared the condition of the tissues around the teeth and implants.
It turned out that the implants had less epithelial gingival attach-
ment than own teeth [3].

Based on his research, Ellegard B. concluded that in patients
with parodontitis, the condition of the tissues surrounding the
implants suffers less than the parodontitis of existing teeth, but
the presence of parodontal disease is a significant risk factor for
implants [11]. Microflora plays a key role in the development of
peri-implantitis [1,2,5,6,9,13].

At the same time, traditional microbiological methods do not
provide complete information about the composition of the mi-
crobial community of the peri-implant sulcus and pathological
parodontal pockets of own teeth. Simple nutrient media do not
provide the same possibility for the growth of various colonies
of microorganisms, which leads to incorrect interpretation of the
results [4].

Study [7] indicate that only with the help of molecular genetic
methods it is possible to identify the quantitative and species
composition of microbial communities in the area of various tis-
sues of the oral cavity.

The aim of the research - using clinical, R-genological,
molecular genetic methods of research, to give a comparative
assessment of the condition of parodontal tissues of own teeth
and peri-implant tissues in patients who have been using fixed
orthopedic constructions with support on dental implants for the
treatment of partial secondary adentia for more than 5 years.

Material and methods. To achieve this goal, we formed two
groups of patients. Group 1 consisted of 34 patients (19 female
and 15 male) who did not have secondary biological complica-
tions of dental implantation. The average age of patients in this
group was (M 61.3+7.8 years, F 58.4+8.1 years) the average ser-
vice life of orthopedic structures with support on dental implants
was 8.3%2.3 years. The 2nd group consisted of 27 patients (15
f., 12 m.) who, on the basis of a clinical examination, R-gene
examination, were diagnosed with: peri-implantitis in the area
of one or more implants serving as a support for a fixed orthope-
dic structure. The average age of patients in this group was (M
6348.2 years, F 59.647.7 years). The average service life of an
orthopedic construction was 8.8+2.5 years.

Based on a clinical examination, analysis of panoramic R-
graphs data, parodontal diagnosis was made to patients of the
Ist and 2nd groups. Assessment of the status of peri-implant tis-
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sues and diagnosis of peri-implantitis was carried out based on
the analysis of patient complaints, R-gene picture, the severity
of inflammatory changes in soft peri-implant tissues. The se-
verity of inflammatory changes in soft peri-implant tissues and
soft tissues of the marginal parodontium was assessed using the
Mombelli index [14].

A comparative assessment of the quantitative and species
composition of microbial communities of pathological parodon-
tal pockets and peri-implant sulcus was carried out in 12 patients
of the 1st group. The contents of parodontal pockets and peri-
implant sulcus were selected using sterile paper endodontic pins.
Samples were placed directly in reagent tubes DNA - EXPRESS
(RPC “Litekh” Russia).

For each patient, the material was taken from the parodon-
tal tooth pocket (pocket depth of at least 6 mm) and the peri-
implant sulcus of the implant, in the area with no clinical and
radiological signs of peri-implantitis.

For a comparative assessment of the quantitative and species
composition of microflora of pathological parodontal pockets
(PPP) and peri-implant sulcus (PS) in patients was performed
polymerase chain reaction (PCR) - diagnostics of microorgan-
isms.

The presence and quantitative composition of the following
pathogens were analyzed: Prevotella intermedia, Porphiromon-
as gingivalis, Aggregatibacter actinomycetem comitans, Trepo-
nema denticola, Porphirononas endodontalis, Fusobacterium
nucleatum, Tonnerella foorsythia.

Amplification was performed on the device CFX96 (Bio-Rad,
USA) using a set FLUOROPOL (RPC «Mitech» Russia), regis-
tration of a fluorescent signal was carried out through 2 channels
- FAM/ROX HEX [15].

Statistical processing of the research results was carried out
using the EXCEL program (version 11; standard Microsoft Of-
fice suite).

Results and discussion. Based on patient examinations, anal-
ysis of additional examination methods (panoramic R-graphy),
we made a diagnosis: Generalized parodontitis of the I degree in
6 patients of the 1st group (17.6% of the total number of patients
in the group) and 5 patients of the 2nd group (18.5% of the total
number of patients in the group). Diagnosis: parodontitis of the
II degree was made to 17 examined (50% of 1st group) and 13
(48% of 2nd group). Grade III parodontitis was detected in 11
patients (32.4%) of the 1st group and 9 (33.3%) — of 2nd group.

When R-genological examination of patients of the Ist
group (conducting panoramic R-graphy was mandatory for
each examination) in 33 implants (27%) of the total number
established in patients of this group (122 - the total number
of implants in patients of the group) defects in the bone tissue
around the neck of the implant characteristic of peri-implan-
titis were identified (fig. 1, 2). At the same time, changes in
the area of soft peri-implant tissues did not carry pronounced
inflammatory manifestations, which did not give us grounds
for making a diagnosis of peri-implantitis. The Mombelli
soft-tissue index of these patients was 1.1+0.1, at the same
time, in the parodontal tissues of own teeth in patients of this
group, the Mombelli index was 2.2+0.33.
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Fig. 1. R-graph of the patient 3 years after the installation
of dental implants and fixed orthopedic structures with suppo-
r007At on the lower jaw on the right.

Fig. 2. R-graph of the same patient 10 years after the instal-
lation of dental implants and fixed orthopedic structures with
support on the lower jaw on the right.

Table. Species and quantitative composition of microorganisms in the area of PPP of own teeth and peri-implant sulcus

Aggrega- .
Porphi- tibacter Trepo- Porphi- Fus?bac- Tonner-
Prevotella . rononas terium
Place of | intermedia romonas actino- nema endodon- | nuclea- ella foor- Tooth/
Ne of . gingivalis | mycetem | denticola X sythia SUM
material . talis tum Im-
pa- comitans pes.,
. collec- 3 plant
tient . x10 .
tion Ratio
Quantity, | Quantity, | Quantity, | Quantity, | Quantity, | Quantity, | Quantity,
pes., x10° | pes., x10% | pes., x10° | pes., x10° | pes., x10° | pes., x10° | pes., x10°
Implant 56 18 61 91 162 387
M oo | 0024 6448 1780 2237 188 4627 | 15279 | 0¥
112 Implant 90 11938 46 2768 39 258 15139 0.67
Tooth 931 2739 100 292 5900 60 134 10156 ’
Implant 54 2842 57 0.519 1258 4417
13 Tooth 47 108 0.783 205 0.199 5345 5501 1.25
114 Implant 27 209 272 15 2254 2776 130
Tooth 28 203 398 85 2904 3617 ’
115 Implant 21 240 2398 38 2454 5149 104
Tooth 6 113 8 2 22 5197 5348 ’
116 Implant 387 3803 1968 1697 15 2608 10477 160
Tooth 350 876 2239 8398 48 4850 16762 ’
117 Implant 0 0
Ttooth 0.259 19166 4857 4303 149 7237 0
Implant 3 3
118 Tooth 3 0.072 3 1.00
Implant 0.087 391 8 401
19 Tooth 0.117 0.509 2 812 16 829 2.06
1110 Implant 217 94 26 2912 1061 570 4881 101
Tooth 145 459 187 2129 141 1866 4927 ’
Implant 0.453 3 10 1 5 20
i Tooth 0.242 6 18 23 33 81 4.06
112 Implant 47 1782 40 1528 12 1222 4631 579
Tooth 568 10475 798 9272 133 5561 26807 ’

The data of molecular genetic studies of patients of the 1st
group were tabulated (table). In its analysis, the following draws
attention to itself.

Prevotella intermedia. Not found in one patient, neither in
the area of the PPP, nor in the area of peri-implant tissues (8.3%).

In two patients, P.intermedia was found in an insignificant
amount in the region of PPP (16.6%).

Thus, we can say that in 24.9% of the examined patients
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P.intermedia is absent, or is determined in small quantities.
The number of patients with P.intermedia in the area of peri-
implant tissues and PPP highly differs and amounted to 2 people
or 16,6% (fig. 3). In the remaining 9 patients (75% of the total
number), the difference in the quantitative composition of this
microorganism in the field of peri-implant tissues and PPP may
be associated with the quantitative difference of the collected
material.

51



1000.000

900,000

800.000

700.000

600.000

500.000

400.000

300.000

200.000

Quantity of microorganisms, pcs. x10°3

100.000

0.000
1 z 3 4 5 [ 7 8 El 10 1 12

—h—y 0000 90 54 27 21 387 0000 0.000 0087 217 0453 47
—s—3 0024 931 a7 28 6 350 0259 0000 0117 145 0242 568
Patient Ne

Fig. 3. The quantitative composition of P.intermedia in the
area of PPP and PS

Porphiromonas gingivalis. Not detected in three patients
(25% of the total number of subjects). In three patients, it was
found only in the area of PPP (25% of the examined).

Thus, P.gingivalis was not found in the area of peri-implant
tissues in six subjects. (50%)

In 2 patients, the number of these microorganisms was signifi-
cantly greater in the area of peri-implant tissues (16.6%), and in
3 patients (25%) the number of P.gingivalis in the area of peri-
implant tissues was less than in the area of PPP. It should be
noted that the quantitative difference in all cases was significant
(fig. 4.)
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Fig. 4. The quantitative composition of Pgingivalis in the
area of PPP and PS

A.actinomycetemcomitans was found only in the region of
PPP in two patients. In other patients, it was absent.

Treponema denticola. Was absent in one patient from all
examined (8.4%). In one patient, it was absent in the arca
of peri-implant tissues. Thus, the studied microorganism is
absent in the area of peri-implant tissues in 16.6%. In one
patient, it was present only in the area of PPP (8.4%). In one
patient, 8.4% T.denticola in the area of peri-implant tissues
was much higher than in the area of PPP, in three patients,
the amount of T.denticola was much higher in the area of
PPP (25%). In 5 patients, the difference in the amount of this
microorganism in the area of PPP and peri-implant tissues did
not differ significantly 41.6% (fig. 5).
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Fig. 5. The quantitative composition of T.denticola in the area
of PPP and PS

Porphirononas endodontalis. Absent in 2 patients (16.6%) was
not found in the patient’s PPP area (8.4% of the subjects), and in
one patient in the area of peri-implant tissues (8.4% of the subjects).
The number of P. endodontalis in two patients was significant in the
area of peri-implant tissues (16.6% of examined) and in one in the
area of PPP (8.4% of the subjects). In five patients (41.6% of the
subjects), the amount of P.endodontalis in the area of PPP and peri-
implant tissues did not differ significantly (fig. 6).
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Fig. 6. The quantitative composition of P. endodontalis in the
area of PPP and PS.

Fusobacterium nucleatum. Not detected in one patient (8.4%
of the subjects), in one patient, it was not found in the area of peri-
implant tissues (8.4% of the subjects). The number of F.nucleatum
in two patients (16,6% of the total number of subjects) prevailed
in the area of PZDK much higher (16.6% of the total number of
subjects). In one patient, this microorganism prevailed in the area of
peri-implant tissues (8.4% of the subjects). In 7 patients (58.3% of
the subjects), the content of F.nucleatum in the area of peri-implant
tissues and in the area of PPP was comparable (fig. 7).

Tonnerella foorsythia. The only microorganism that was
found in all examined patients. In one patient, this microorgan-
ism was absent in the area of peri-implant tissues (8.3%). In two
patients (16.6% of the total number of examined), this micro-
organism prevailed in the area of peri-implant tissues (albeit
slightly), in three (25%) in the area of PPP. In 7 patients (58.3%),
the amount of this microorganism was comparable both in the
area of PPP and peri-implant tissues (fig. 8).
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Fig. 9. The total number of microorganisms in the area of PPP and PS

Based on the data (fig. 1-6), a diagram was constructed (fig. 9).

Based on the analysis of the species composition of the mi-
croflora of the examined patients, it is clear that only Tonner-
ella forsythia was detected in all examined. P.intermedia and
P.gingivalis were absent or determined in small quantities in
25% of the subjects, respectively. P. endodontalis was absent in
16.7% of subjects, and T.denticola and F.nucleatum in 8.3% of
subjects, respectively. A.actinomycetemcomitans was detected
in two patients; in the remaining subjects, this microorganism
was not detected. It should be noted that in both subjects this
type of microorganism was detected only in the area of PPP,
while in one patient its quantity was insignificant.

The studied microorganisms are evenly distributed in the oral
cavity, regardless of where they were taken (peri-implant tissues
or PS). P.intermedia, P.endodontalis, F.nucleatum, T.foorsythia
were in most cases found in comparable quantities both in the
area of peri-implant and in the area of the PPP of own teeth.

At the same time, P.gingivalis was mainly localized, either
in the region of the PPP of own teeth (25% of the examined)
or in the area of peri-implanted tissues (16.6%), and only in
8.3% of the subjects it did not have the primary localization.
T.denticola did not predominantly localize in any patient. In
25%, it was mainly quantified in the area of peri-implant tis-
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sues, in 25%: in the area of the PPP of own teeth, and in 25%
of the subjects in comparable quantities, it was detected in
both places of sampling.

PPP of own teeth contains a larger species composition of the
studied microorganisms than near implant tissues. Only in two
patients, the studied type of microorganism, if it was determined
in the oral cavity, was not found in the PPP area of own teeth (in
one case T.denticola and in one case P.endodontalis). At the same
time, the number of patients in whom the studied microorgan-
isms were absent in the area of peri-implant tissues in the oral
cavity was 10 people. Two patients did not have P.intermedia,
three P.gingivalis, one A.actinomycetemcomitans, T.denticola,
P.endodontalis, F.nucleatum, T.foorsythia were absent in the
area of peri-implanted tissues of the oral cavity.

In one patient (8.3% of the total number of subjects), out of
7 microorganisms that we determined, 5 were absent in the oral
cavity. P.intermedia, P.gingivalis, T.denticola, P.endodontalis,
F.nucleatum.

In one patient, the studied microorganisms were absent in the
area of peri-implant tissues.

Three did not have 3 studied microorganisms (P.gingivalis,
A.actinomycetemcomitans, P.endodontalis) in the area of peri-
implant tissues.
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If in a patient this microorganism is present in the oral cavity,
then in only one patient it was absent in the PPP (P.endodontalis).

When analyzing the table, it is noteworthy that the ratio
of microorganisms in the area of PPP and peri-implant sul-
cus in only three patients differs by more than two times. At
the same time, each of them had a total biomass of microor-
ganisms in the area of PPP that exceeded the total biomass
in the area of peri-implant tissues. A comparative analysis
of the quantity of microorganisms in PPP and peri-implant
sulcus of the examined patients is shown in figure 9. When
analyzing it, it should be noted that the total contamination
of the studied microorganisms is an individual value for each
patient. So, in four patients (33.3% of the total number of
subjects), the contamination of the studied microorganisms
compared with others in the area of PPP and in the area of
peri-implant sulcus is insignificant. n six examined patients
(50% of the total), the contamination of the studied microor-
ganisms is much higher. At the same time, it can be said that
the total biomass in the area of PPP and peri-implant tissues
in all ten patients (83.3% of the total number of subjects) did
not differ in quantitative terms and is an individual value in
each patient. The difference in the height of the columns of
the diagrams is associated with a different amount of selected
material.

In three patients, a significantly larger quantity of microorgan-
isms in the area of PPP can be explained by the large number
of selected material, as well as the severity of the process in
parodontal tissues. This is especially true for the first patient,
in whom the difference between the total number of studied
microorganisms in the area of PPP and peri-implant sulcus is
higher than 39.5 times. In the eleventh and twelfth patients, this
difference was 4.6 and 5.8 times, respectively. The obtained
data indicate that microbial contamination by microorganisms
in most cases (75% of the examined patients) does not have a
predominant localization. Moreover, the number of microorgan-
isms is individual for each patient. From our point of view, the
localization of microorganisms is due to the peculiarity of the
parodontitis course, as well as to a significantly larger amount of
selected biomaterial.

In a comparative analysis of the species composition of mi-
croorganisms in the tissues of PPP and PS, the quantitative and
species composition of microorganisms is identical in 75% of
the examined patients and is individual for each patient. At the
same time, it should be noted that under such circumstances in
the area of own teeth, the subjects observed deep destructive
changes in the parodontal tissues, which were accompanied by
inflammatory phenomena in the region of the marginal gum, and
during X-ray examination, a significant decrease in bone tissue
with the formation of a peculiar bone pocket.

At the same time, there were no pronounced inflammatory
phenomena in the area of peri-implant tissues; during X-ray ex-
amination, there was no decrease in bone tissue in the neck of
the implant with the formation of a peculiar pocket.

Conclusions. Based on the foregoing, the following conclu-
sion can be made: the resistance of microbial invasion of peri-
implant tissues is higher than the parodontal tissues of own
teeth. The following findings speak in favor of this:

1. There was no correlation between the severity of general-
ized parodontitis and the presence of secondary biological com-
plications of dental implantation. In patients of the 1st group
(without secondary biological complications of dental implanta-
tion), a diagnosis of generalized parodontitis of the first degree
was diagnosed in 17.6%; II degree — 50%; III degree — 32.4%.
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In patients of the 2nd group with secondary biological complica-
tions, generalized parodontitis of the first degree was observed
in 18.5%, I degree — 48%, III degree — 33.3% nauneHToB.

2. The Mombelli index in patients of the 1st group (without
secondary biological complications) in the area of dental im-
plants was 1.1+0.1, while in the parodontal tissues of own teeth
this index was 2.2+0.33.

3. When using the molecular genetic method to study the micro-
flora composition of the peri-implant sulcus and PPP of own teeth
in patients without secondary complications of dental implanta-
tion, it was found that the quantitative and species composition of
microflora is identical in 75% of the subjects, while there are no
pronounced inflammatory phenomena in the area of peri-implant
tissues, at the same time, they have different degrees of severity in
the area of the marginal parodontium of own teeth.
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SUMMARY

COMPARATIVE ASSESSMENT OF THE STATUS OF
PERI-IMPLANT AND PARODONTAL TISSUES

Semenov E., Schneider S., Sennikov O., Khrystova M.,
Nikolaieva G.

SE «The Institute of Stomatology and Maxillo-Facial Surgery
National Academy of Medical Science of Ukraine», Odessa,
Ukraine

One of the controversial issues of modern dentistry is the
assessment of how parodontitis arises or aggravates in the
area of own teeth the severity of its course after installing
orthopedic structures with support on dental implants affects
the state of peri-implant tissues. Using clinical, R-genolog-
ical, molecular genetic methods of research, to give a com-
parative assessment of the condition of parodontal tissues of
own teeth and peri-implant tissues in patients who have been
using fixed orthopedic constructions with support on dental
implants for the treatment of partial secondary adentia for
more than 5 years.

To achieve this goal, we formed two groups of patients. Group
1 consisted of 34 patients (19 female and 15 male) who did not
have secondary biological complications of dental implanta-
tion. The average age of patients in this group was (m. 61.3+7.8
years, f. 58.448.1 years) the average service life of orthopedic
structures with support on dental implants was 8.3+£2.3 years.
The 2nd group consisted of 27 patients (15 f., 12 m.) who, on the
basis of a clinical examination, R-gene examination, were diag-
nosed with: peri-implantitis in the area of one or more implants
serving as a support for a fixed orthopedic structure. The average
age of patients in this group was (m. 63+8.2 years, F 59.6+7.7
years). The average service life of an orthopedic construction
was 8.8£2.5 years.

In a comparative analysis of the species composition of micro-
organisms in the tissues of pathological parodontal pockets and
peri-implant sulcus, the quantitative and species composition of
microorganisms is identical in 75% of the examined patients and
is individual for each patient. Based on a clinical examination,
analysis of panoramic R-graphs data, parodontal diagnosis was
made to patients of the 1st and 2nd groups.

© GMN

Based on a comparative assessment of the status of parodontal
peri-implant tissues, their microbial contamination, in patients
who successfully used fixed orthopedic constructions supported
by dental implants to replace partial dentition defects for more
than 5 years, it was found that the resistance of microbial inva-
sion of peri-implant tissues is higher than the parodontal tissues
of own teeth.

Keywords: pathological parodontal pocket, peri-implantitis,
parodontitis, microorganisms.

PE3IOME.

CPABHUTEJIBHASI OLHEHKA COCTOsIHUSI IIEPE-
UMILIAHTHBIX U TKAHEM ITAPOJTOHTA

CemenoB E.N., llInaiinep C.A., Cennukon O.H.,
Xpucroa M.T., Huxonaesa A.B.

Tocyoapecmesennoe yupescoenue « Mncmumym cmomamonocuu u
yeniocmuo-iuyesou xupypeuu Hayuonanonoil akademuu meou-
yuHckux Hayk Ykpaunwry, Odecca, Ykpauna

Llenp uccienoBaHus - ¢ UCHOJIB30BAHUEM KIMHUYECKHX,
PEHTI€HOJIIOTUYECKUX, MOJIEKYJIIPHO-TeHETUYECKUX METO0B
UCCJIEZIOBAHUS 1aTh CPABHUTEIBHYIO OLICHKY COCTOSHMS TKa-
Hell TapogoHTa COOCTBEHHBIX 3yOOB U MEPEUMIUIAHTHBIX TKa-
Hell y MalueHToB Ooliee 5 JIeT MOJIb3yIOUUXCs HEChbEMHBIMU
OpTONEINYECKUMU KOHCTPYKLHUAMU € OIIOPOil Ha IeHTaIbHbIC
MUMIUTAHTATHI JJIs JICUCHUST YACTHYHON BTOPUYHON aCHTHH.

Ha6mtomanuce aBe Ipymmbl MAMEHTOB: MEPBYIO TPYIITY
coctaBuiIM 34 nanueHta, 19 xeHmuH, 15 MyX4uH, y KOTO-
pPBIX OTCYTCTBOBQJIM BTOPUYHBIC OHOJIOTHYECKHE OCIIOK-
HEHUs JEHTAJIbHOW uMmuiantanuu. CpeaHuil Bo3pact nma-
LIMEHTOB 3TOW rpymmel coctaBui 61,3+7,8 neT y MyX4uH,
58,448,1 roga y »EHIIMH, CPEAHNUN CPOK CITY>KOBI OPTOTICH-
YECKUX KOHCTPYKIIMH C OMOPOH Ha JACHTaIbHbIC UMILIAHTATHI
- 8,342,3 rona. Bropyto rpymnmy coctaBuiu 27 NMalUEHTOB,
15 xeHumH, 12 MyX4uH, y KOTOPbIX Ha OCHOBAaHUU KJIMHU-
YECKOT0 OCMOTpPa ¥ PEHTICHOJIOTMYECKOro 00CIIea0BaHUs
IIOCTABJICH UArHo3: EePEUMIIAaHTUT B 00JIACTH OJHOTO WU
HECKOJIbKUX MMIIJIAHTATOB, CIYXKAIIUX ONOPOH HecheMHOU
oproneauyeckoil KOHCTpykuuu. CpeqHuil Bo3pacT malueH-
TOB 3TOH TpyIIbl cocTaBui 63+8,2 rona y Myx4uH, 59,6+7,7
JIeT y )KEHIIUH, CPEIHUN CPOK CIIYKOBI OPTONEINIECKOM KOH-
cTpyKuuu - 8,8+2.5 ner.

[Ipu cpaBHUTEILHOM aHAJIM3€ BUIOBOTO COCTaBa MUKPOOpra-
HHU3MOB B TKaHSX MATOJIOTHYCCKUX 3yOONCCHEBBIX KAPMAHOB U
MEePEUMIUIAHTHOH 60PO3/1bl KOJIMYESCTBEHHBIH U BUIOBON COCTaB
MHKPOOPIaHU3MOB Y 75% o0ciiefyeMbIX MalMeHTOB ObLI HICH-
TUYHBIA M Y KaXJ[0T0 MALMEHTa HHANBH/YaIbHBII.

Ha ocHoBaHMM KIMHHYECKOTO OCMOTpA, aHAJIM3a JaHHBIX
MaHOPaMHBIX pEeHTreHOoTrpaduii manueHTaM nepBoil 1 BTOPon
IpyNI OCTaBJICH NapOJOHTOJIOIMUECKHI 1HarHos.

Ha ocHoBaHMM CpPaBHHUTEJIBHOW OLEHKH COCTOSIHUSI Iepe-
MMIUIAHTHBIX TKaHeil MapojoHTa, MX MHKpPOOHOW obceme-
HEHHOCTH, y MAallMEHTOB, KOTOpbIE YCIEIIHO I0Jb30BaJIHUCh
HECHEMHBIMH OPTONEIUYECKUMHU KOHCTPYKIMSIMH C OMOPOH
Ha JICHTAJIbHBIC UMIUIAHTATHI JJIs 3aMCIICHHS YaCTHYHBIX JIC-
(ekToB 3yOHBIX psIOB OoJiee S JIET, yCTaHOBIICHO, YTO COTIPO-
THUBJISEMOCTh MUKPOOHOU MHBA3UU MEPEUMITIAHTHBIX TKaHCH
Oosplie, YeM TKaHe# mapoJoHTa COOCTBEHHBIX 3y0O0B.
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FREQUENCY OF PRESENCE OF PERIODONTOPATHOGENIC BACTERIA
IN THE PERIODONTAL POCKETS

Janjalashvili T., Iverieli M.

Dental Clinic and Training-Research Center UniDent; Tbilisi State Medical University,
Department of Periodontal and Oral Mucosal Diseases, Georgia

Periodontitis is considered as one of the most common dis-
eases worldwide [5,6,17]. 8 out of 10 patients are suffering from
periodontitis of varying severity. The downward trend in the age
threshold also attracts lots of attention from specialists [3,10].
Periodontium complex inflammatory diseases are known to be
infections caused by bacteria colonizing the tooth surface, gin-
gival margin, and subgingival environment [1,7-9,18]. Chronic
periodontitis and peri-implantitis are initiated by unique patho-
genic bacteria of the so-called “red and bricky” complex detected
in tooth bio-membrane: Aggregatibacter actinomycetemcomi-
tans, Porphyromonas Gingivalis, Prevotella Intermedia, Tanner-
ella Forsythia and Treponema Denticola [1,8,9,12,14-16]. The
main mechanism for disease prevention and treatment consists
in regular removal of bacterial biofilm accumulated on the tooth
surface using mechanical forms of therapy (Ultrasound, Vector
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or Laser Therapy) and for periodontitis, stage III - IV - Level A,
B or C — as well as abscessed form of periodontitis according
to new classification (22.07.2018 Amsterdam), taking this mea-
sure alone may be insufficient, therefore the use of combined
mechanical forms of therapy and systemic antibiotic therapy is
necessary to ensure effective treatment and reduce the relapse
rate of severe periodontitis [1,2,4,11,13].

In view of all the above mentioned, the purpose of this study
was to evaluate the efficiency of different mechanical forms of peri-
odontal treatment therapy: Ultrasound, Vector or Laser Therapy. To
achieve the above aim it is needed to detect the pathogenic markers,
identify their types, qualitative content and encounter frequency in
periodontal pockets of the patients with periodontitis, before and
after treatment. According to the study results an optimal individu-
alized patient-centered treatment plan has been developed.
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Material and methods. In the clinical study conducted on
periodontopathogenic microorganisms were involved 25 pa-
tients with generalized periodontitis, stage Il (A or B level), 20
to 60 years of age, without concomitant chronic diseases (wom-
en - 75% and men — 25%) who referred for treatment to the
TSMU Department of Periodontal and Oral Mucosa Diseases
and Dental Clinic and Training-Research Center “UniDent”.

The most common reasons for patient referrals: Gum bleeding;
Changing color, shape of the gums; Loose /shaky teeth; Halitosis.

Based on the methods of treatment, after identifying periodontal
markers we divided the surveyed patients into the following three
groups: group I - treatment with an Ultrasound scaler (n=9).

group II - treatment with Ultrasound Scaler and Diode laser
(n=8), group III - treatment with Ultrasound Scaler and Vector
Sistem (n=8).

Patient anamnesis (Anamnesis morbi and Anamnesis vitae)
has been gathered with absolute precision. Diagnosis was made
on the base of recording clinical findings for oral cavity, col-
lecting anamnesis, examination of face and oral cavity, detect-
ing clinical indices, getting Orthopantomography and CT im-
ages as well as microbiological molecular genetic test system
examination for detecting the periodontopathogenic markers .
All patients underwent all of the above mentioned examinations
prior to and two weeks after treatment. Clinical treatment was
conducted adhering to a pre-established treatment protocol.

The microbiological material has been studied at the Labora-
tory “Mrcheveli” using Micro-Ident biological method, based
on DNA-Strip technology, enabling identification of five peri-
odontopathogenic bacteria: Aggregatibacter Actinomycetem-
comit, Porphyromonas Gingivalis, Prevotella Intermedia, Tan-
nerella Forsythic and Treponema Denticola.

The detection process involves three steps: DNA extraction
from subgingival samples (paper sticks), a multiplex amplifi-
cation with biotinylated primers and a reverse hybridization.
Hybridization involves the following steps: chemical denatur-
ation of the amplification products, biotin-labeled amplicons to
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membrane-bound probes, rigid/stringent washing, addition of
streptavidin/alkaline phosphatase (AP) conjugate, and alkaline
phosphatase mediated staining. A template ensures easy and fast
interpretation of the image obtained.

To detect periodontopathogenic markers the samples were
taken on an empty stomach, prior to oral hygiene, directly from
the periodontal pockets of five teeth, by placing special, sterile
paper sticks for 10 seconds, with their further placing in a spe-
cial sterile container for transportation.

The sample is characterized by simple taking and transporting
the test material, high diagnostic sensitivity and specificity. There-
fore, this method is often used for providing the full assessment of
inflammatory diseases of the periodontium complex.

The qualitative and quantitative indices of pathogenic bacteria
were calculated in percentage

Results and discussion. The study of patients with general-
ized periodontitis, stage II (A or B level), to detect pathogenic
bacteria: Aggregatibacter actinomycetemcomit (A.a.), Porphy-
romonas Gingivalis (P.g.), Prevotella Intermidia (P.i.), Tan-
nerella Forsythia) (T.f.), Treponema Denticola (T.d.) and their
qualitative and quantitative indexes have shown the following.

All five strain befor treatment were detected in 3 (12.5%) cas-
es, none of the strain were detected in 1 (4%) patient; among the
rest 21 (87.5%) patients the following associations of different
microorganisms were detected: P.G., P.I, T.F., T.D. - in 20.8% of
patients, PG, TF, TD - 12.5%; AA, PG, PI, TF - 4.16%; PG, PI,
TF-33.28%; PL, TF, TD - 4.16%; AA, PG, TF, TD - 12.5%; PI,
TF - 4.16%; PG., PI, TD - 4.16% (Fig. 1).

As for the studied patients, the most prevalent among the associa-
tions of microorganisms from the mentioned “red-bricky” complex,
were: Tannerella Forsythia 30 (93.7%), Porphyromonas Gingivalis
21 (87%), Prevotella Intermidia 19 (78%), Treponema Denticola 13
(59%), Aggregatibacter Actinomycetemcomit 5 (21.8%).

In addition, the growth rate of periodopathogenic bacteria re-
vealed based on the study results - “Very High” (3+), “High”
(2+), “Low” (1+) and “Not detected” (-) is shown in Table 1.
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Fig. 1 Microbial structure of the patients with periodontal inflammatory diseases before treatment

Table 1. The growth rate of periodopathogenic bacteria

Ultrasound System Diode Laser Vector System

AA. | PG. PI. T.F. T.D. AA. |PG. |PI. |TF |TD. AA. | PG PI T.F. T.D.
X?gyh 3+ 14% | 28.5% | 28.5% | 14% 14% - 43% | 43% - 14% 14% 71% 14% 57% 43%
High 2+ - 43% 43% 57% | 28.5% | 14% | 43% | 43% | 43% | 43% - 28.5% | 43% | 28.5% | 28.5%
Low 1+ - - 14% 14% 14% - 14% - 43% - - - 14% 14% | 28.5%
Ecc)tteie- 86% | 28.5% | 14.5% | 14.5% | 43.5% | 86% - 14% | 14% | 43.5% | 100% - 28.5% - -

Aggregatibacter Actinomycetemcomit (A.A.), Porphyromonas Gingivalis (P.G.), Prevotella Intermidia (P1.),
Tannerella forsythia (T.F.), Treponema Denticola (T.D.)
© GMN 57
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Fig. 2. Microbial structure of the patients with periodontal inflammatory diseases after treatment

Table 2. The percentage distribution of the growth rate of parodopathogenic bacteria after treatment

Ultrasound System Diode Laser Vector System
AA. | PG. PI. |TF TD. |AA. | PG PI. |TF TD. |AA |PG. |PL TF. | TD.
Vv | gs |25 |- 4% |1 |- |- - - . N E R
High 2+ - 28.5% | 43% | 43% 14% | 14% | 14% 14% | 14% | 14% |- - - - -
Low 1+ - - 14% | 14% 14% | - 28.5% | 14% | 43% | - - - - 14% | -
22:316: 86% [43% [43% | 28.5% | 58% | 86% |57% 82% | 43% | 86% | 100% | 100% | 100% | 86% | 100%

After evaluating the effectiveness of the treatment, based on
ultrasound system (Swiss Company - EMS ultrasound system),
Vector system (German firm Durr Dental), Diode laser (BIO-
LASE, Device Company U.S. and Doctor Smile dental laser
equipment, Italy Corporate) and the complex picture of clini-
cal and laboratory examinations in patients with generalized
periodontitis, stage II, A or B level, a significant improvement
in clinical conditions was observed: gingival edge turned pale
pink, without any signs of inflammation, depth of the periodon-
tal pocket - significantly reduced, no exudate and/or bleeding
was observed. The microbiological study of Aggregatibacter
Actinomycetemcomit (AA), Porphyromonas Gingivalis (PG),
Prevotella Intermidia (PI), Tannerella Forsythia (BF), Trepone-
ma Denticola (TD) qualitatively and quantitatively in the peri-
odontal pocket after Vector therapy, was not observed. In cases
after ultrasound treatment in 4% were detected 4 strain in com-
bination A.A.,P.G.,T.F.,T.D., in 4% 4 - P.G.,PI.,T.F.,T.D. strains,
in 8.3% 3 - P.G.,PI.,T.F. strains and in 4% 3 - PI,T.F,T.D.
strains. Also no reliable elimination of bacteria was observed
after laser therapie, in 4% of cases were detected all five strain,
in 4 % was detected combination of 3 - P.G.,P.I.,T.F.strain, also
in 4% 2 strain P.G.,T.F. and 1 strain T.F. and in 4 % no stains
were observed.

Tottaly in our clinical study after treatment all five strain were
detected in 1 (4%) case, 4 strain A.A., P.G., T.F.,, T.D. in 1 (4%)
case, PG.,P.I,T.F,T.D. - 2 (8%) case, but 3 strain P.G., P.1., T.F
in 3 (12.5%) case, 2 P.G., T.F - 1 (4%) case and 1 T.F in 2 (8%)
case (Fig. 2).

In addition, the percentage distribution of the growth rate of par-
odopathogenic bacteria after treatment - “Very High” (3+), “High”
(2+), “Low” (1+) and “Not detected”(-) is shown in Table 2.

For now, according to the current research, it is possible to
make a conclusion:

- When objectively evaluating the results of the conservative
method of periodontal treatment, we believe that it is reliable to
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compare laboratory data on quantitative and qualitative changes
in periodontal markers before and after treatment.

- By comparing the quantitative and qualitative changes of the
objective criterion-periodontal markers of evaluation before and
after the treatment with the Vector system, a reliable degree of
elimination of bacteria (+ -) was established, which convinced
us of the effectiveness of the above method of treatment.

- The study of periodontal pathogenic markers, when using
Laser therapy (BioLase; Dr.SmileWiser), before and after treat-
ment did not show complete elimination of the bacteria, the data
were not reliable (+ -). The above allows us to conclude that
this mono-method of treatment is effective only in the complex
treatment.

- Also no reliable elimination of bacteria was observed after
Ultrasound therapies, respectively.

We believe that the obtained data will help practicing dentists
in the diagnosis and management of periodontal inflammatory
processes.
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SUMMARY

FREQUENCY OF PRESENCE OF PERIODONTOPATHO-
GENIC BACTERIA IN THE PERIODONTAL POCKETS

Janjalashvili T., Iverieli M.
Dental Clinic and Training-Research Center UniDent,; Tbilisi
State Medical University, Department of Periodontal and Oral

Mucosal Diseases, Georgia

The study is aimd at detection the pathogenic markers: Ag-
gregatibacter actinomycetemcomit, Porphyromonas Gingivalis,

© GMN

Prevotella Intermedia, Tannerella Forsythia and Treponema
Denticola, identify their types, qualitative content and encounter
frequency in periodontal pockets of the patients with general-
ized periodontitis, stage II (A or B level), before and after treat-
ment with mechanical forms of therapy - Ultrasound, Vector or
Laser Therapy . The material has been studied by using Micro-
Ident biological method based on DNA-Strip technology.

The surveyed 25 patients (women - 75% and men — 25%), 20
to 60 years of age, were divided into the three groups: group I
treatment with Ultrasound scaler (n=9), group II treatment with
Ultrasound Scaler and Diode laser (n=8), group III treatment
with Ultrasound Scaler and Vector Sistem (n=8).

All five strain before treatment were detected in 3 (12.5%)
cases, none of the strain were detected in 1 patient (4%); among
the rest 21 patients (87.5%) the following associations of differ-
ent microorganisms were detected: P.G., PI, T.F., T.D. - in 20.8%
of patients, P.G., T.F.,, T.D. - 12.5%; A.A., P.G., P.I., T.F. - 4.16%;
P.G., PI, T.F.-33.28%; P.I., T.F.,, T.D. - 4.16%; A.A., P.G., T.F,,
T.D. - 12.5%; P1., T.F. - 4.16%; P.G., P.I., T.D. - 4.16%.

After evaluating the effectiveness of the treatment, based
on Ultrasound system, Vector system, Diode laser and the
complex picture of clinical and laboratory examinations
in patients with generalized periodontitis, stage II, A or B
level, a significant improvement in clinical conditions was
observed. The microbiological study of Aggregatibacter Ac-
tinomycetemcomit (AA), Porphyromonas Gingivalis (PG),
Prevotella Intermidia (PI), Tannerella Forsythia (BF), Trepo-
nema Denticola (TD) showed a complete elimination of
qualitative and quantitative data after Vector therapy, but no
reliable elimination of bacteria was observed after ultrasound
and laser therapies.

After treatment all five strain were detected in 1 (4%) case, 4
strain A.A., P.G., T.E,, T.D. in 1 (4%) case, P.G.,P.I,T.F.,T.D. - 2
(8%) case, 3 strain P.G., P.I., T.F in 3 (12.5%) case, 2 strain P.G.,
T.F - 1 strain (4%) and 1 T.F in 2 (8%).

Keywords: periodontal disease, gingiva, bacteria, Micro-
Ident, biofilm, inflammation, Vector Paro, Diode Laser.

PE3IOME

YACTOTA PACIHHPOCTPAHEHHSI ITAPOJOHTAJIb-
HBIX MATOTEHHBIX BAKTEPUI B ITAPOJOHTAJIb-
HbIX KAPMAHAX

Jixanmkanamsuiau T.B., Usepuaau M.B.

Cmomamonoeuueckas KIuHUKa u YuebHo-ucciedosamenvcKull
yeump Unident; Tounucckuil 20cyoapcmeeHnvlil MEOUYUHCKUILL
VHUepcumem, Kagheopa 3a601e6anuli napoOOHmMa u CAU3UCMOT
obonouxu nonocmu pma, I py3us

Lesbio uccienoBaHus SBUJIOCH BBIBIEHHE IATOTCHHBIX Map-
KepoB Aggregatibacter actinomycetemcomit, Porphyromonas
Gingivalis, Prevotella Intermedia, Tannerella Forsythia n
Treponema Denticola, nx BUIOB, Ka4eCTBEHHOIO COJCPIKAHUS
¥ YacTOThl BCTPEYaEMOCTH B HApOAOHTAJbHBIX KapMaHax Y
IIALIMEHTOB C FeHEpaIM30BaHHBIM mapogonTuroM Il cragum (A
Wi B ypoBeHb) 70 U MOCIIE JIEYEHHs C UCIOJIb30BAHUEM Me-
XaHMYECKUX (OPM TEpaIuu - YIbTPa3ByKOBOW, BEKTOPHOM HIIH
JIA3EPHOM.

Marepuai ucciae0BaH ¢ HOMOIIBIO OMOIOrMYECKOTO METoa
Micro-Ident, ocHoBanHoOrO Ha TexHoI0ruu DNA-Strip.

O6crnenoBanHble 25 ManUEHTOB (KEHIIMH - 19 U My»X4uH
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- 6) B Bo3zpacte oT 20 1o 60 yer ¢ yuyeToM IpOBOIUMOMN Te-
panuu paszesieHsl Ha Tpu rpymnmsl: | rpynna (n=9) - neue-
HUE yIbTPa3ByKOBBIM ckeiiepom, Il rpynna (n=8) - neuenue
yIABTPa3BYKOBBIM CKEHJIEPOM M AMOIHBIM JazepoM, III rpym-
na (n=8) - Je4yeHue yabTPa3ByKOBBIM CKEHIEPOM U CUCTEMOH
Vector.

Bce nare mrammoB g0 siedeHust BoisBieHsl B 3 (12,5%)
cinydasx, y 1 (4%) maumenta He OOHApPY)KEHO HHM OJHOTO
mramma; y 21 (87,5%) nanueHnTta BhISBICHBI CIEAYIOLIUE ac-
COLMAIMK Pa3IMYHBIX MHUKPOOPraHu3MoB: Porphyromonas
Gingivalis (P.G.), Prevotella Intermedia (P.1.), Tannerella
Forsythia (T.F) u Treponema Denticola (T.D.) -y 20,8%
nauuventoB, PG., TF, TD. — y 12,5%; Aggregatibacter

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

actinomycetemcomit (A.A.), P.G., P1., T'F. - 4,16%; P.G., P.1.,
T.F. -33,28%; PI, TF, T'D. - 4,16%; A.A., PG., TF, T.D. -
12,5%; P1I., TF. -y 4,16%; PG., P1, T.D. —y 4,16%.

Ouenka 3(GEKTUBHOCTH JeueHHs Ha 0a3e yIbTPa3ByKOBOI
CHCTEMBI, CHCTEMbI Vector, AHOIHOro Jia3epa M KOMILICKCHOM
KapTHHbI KJIMHUKO-Ta00paTOPHBIX 00CIeI0BaHUN Yy MAllUEHTOB
C TeHepaJIn30BaHHBIM MapofoHTUTOM Il cTaguu, ypoBHS A wiu
B mokazana 3HaYMTENbHOE YIYYIIEHHE KIMHUYECKOTO COCTOS-
Husi. Mukpoouonornueckoe uccnenosanue A.A., P.G., PI, TF,
Treponema Denticola TD BbISIBHIO TOJHOE yCTpaHEHHE Kaue-
CTBCHHBIX W KOJHMYCCTBCHHBIX JAaHHBIX IMOCJIE TEpAHUHU CUCTEC-
Mol Vector, mociie yiabTpa3ByKOBOH U JIa3epHON Tepauu JO0CTO-
BEPHOTO yCTpaHEeHHs OaKTepuil He HaOII0IaI0Ch.

A9boydy

35GmEMbA Y@ x03996T0 35MMEMBEM3>nMy9b9M0 dodBgmogdols aogd e gools Lobdomy

. ¥obyxomsdgomo, d. 0gg@ogemo

bEmIs@mamaools ganobogs s Labfsgem-gganggomo 396¢®0 “gbowgb@o”™;
ndogolols babgandfogm LsdgwoEobm gbogg@lodgdo,
35MmEmbAols s 3000l @AYl @m®OFTmgobol ssgsgdgdol ©g3s®Bsdg6@0, Lods@mgganem

38930l Jobobl Fo@dmoygbes II LHswool, Aws B
©mboli 29bg@om0bgdygeo Jo@mmb@o@om 353096¢9d-
do 3ommpgby@o  do®3gdgdol:  Aggregatibacter actinomy-
cetemcomit, Porphyromonas Gingivalis, Prevotella Intermedia,
Tannerella Forsythia s Treponema Denticola gsdmgengbs,
domo  Lobgmd@ogo, mgobmd®ogo ©s @smwgbmd®ogo
doboloomgdemgdols oy gbom, mg@sdools dgsbogy@o

ReAgo0m (PEB@dygH0mo,  3gJBmOgmo ob @sbg-
G9mo0) d39Obogmmdsdwg s dol dgdwga.
dobogos  Igbfogemoamo  ogm  Micro-Ident  domermyo-

90 dgmmeol 353cmygbgdom, HmIgeo3 ognydbgdymos
DNA-Strip &gdbmamgosby.

3030 33@ 990 0gm 25 35309600 (Jomo — 19 s do-
353530 - 6),20-60 Fansdg sbsgol. 35:3096@ 900 ©s0gm
bod xaase: I xagaol 353096@90L (n=9) d39@bsem-
b5 hoggAodon ge@dsdyg@omo Lgsaag@om, II xa«-
R0l 353096¢ 90 (n=8) - YA gB0m0  gog g@Hom
©> ©oMEYA0 @sbyBon, Il xyqxnol 3530966 90L (n=8)
- e BOody9Momo bgsmg@omn s bol@gdom Vector.

d390boemmdols ©oFygdedwyg bymogg dGsdo woxod-
Lods 3 (12,5%) dgdmbgggsdo, s@g@mo d@sdo o6
dodmgmobes 1 (4%) dgdmbgggedo; 21 (87,5%) 3o-

3096AL  5©gbodbs  FogBmm@asbobdgdols  dgdwgao
sbm@Eosgo-gdo:  Porphyromonas Gingivalis (P.G.), Pre-
votella Intermidia (P.1.), Tannerella Forsythia (T.F), Trepo-
nema Denticola (T.D.) - 353096@g9d0l 20,8%-30,P.G., T.F,,
T.D. - 12.5%; Aggregatibacter Actinomycetemcomit (A.A.),
P.G.,PI,TF -4.16%;P.G., PI1., T.F.-33.28%; P.I., T.F., T.D.
-4.16%; AA., P.G., T.F., T.D. - 12.5%; P.1., T.F. - 4.16%;
P.G.,PI,T.D. -4.16%.

3969G5@0bgdymo  JoBmmb@o@ol I LEswools A
ob B @mbols 0osgbmbomn 3530960 90d0 gen@@sdyg@ols
Lol@gdom, LobEgdoo Vector s ©omEyGo @msbgBHom
bo@o@gdgmo  gg@bogmdols  Igdwgy  989IHIO-
b0l Ygxoligdom, gawobogy@o s @odm@s@m@oymo
3030 33@93980L  3mI3egdbg@o Lyg@omol dmbszgdgdols
boggydgger by  s@obodbs  3mobogy®o  dpamdsdgmdols
Log@dbmdo  gomdxmdglgds, bomm ho@odgdygeo dos-
OMd0ME@EoYHo 33 ggol d9ogagoe - 3oOmEMbEY-
o doMygdgdol: AA, PG, PI, TF, TD. mgolgd®ogo
©> MomEgbmdMogo Imbsigdgdols LOymo sedngbg®s
39JOMOP@o  mgdadool  Jgdgy, PeB@sdygHomo  ©s
@sbgdymo mgHedogdols Jgdegy doBgdogdol Lo@§-
d9bm garodobsizos 5@ s@0obodbe.
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ITOKA3ATEJIN CUJIBI AAT'E3UH K TBEPABIM TKAHAM HEBUTAJIBHBIX 3YBOB
CTOMATOJIOI'HYECKHUX ®OTOKOMHIO3UTHBIX IINTIOMBUPOBOYHBIX MATEPHAJIOB
B KOMBUHAIIMU C PA3JINYHBIMHA AJA'E3UBHBIMU CUCTEMAMMU

"Mouaunos F0.A., *Kesin JI.H., *Ilacuunux M.A., ‘Kpasuos P.B.

ITBY3 “¥auc20podckuil HAYuOHAIbHbLI YHUSepcumen'

» 2UYBO “Kuesckuil mescOynapoousiil ynusepcumem””;

>

3Jv606CcKUL HAYUOHANLHBII MeOuyuHCKULl yHusepcumem um. Januna Ianuyko2o;
*Cmomamonocuyeckuil Hayuno-kaunudeckutl yenmp “Cmamun”, Kues, Ykpauna

TIoBbIlIEHHE JIOCTYITHOCTH CTOMATOJIOTHYECKOTO JICYCHHUS
UL JIAIL] C OCJIOKHEHHBIM M HEOCJIOKHEHHBIM KapHecoM 3y0oB
SIBJISICTCS aKTyalIbHOM TPOOIEMOii 3[paBOOXPAaHEHHUSI BO MHOTHX
CTpaHax MHpa, YTO JUKTYET HEOOXOAUMOCTh Pa3paboTKH COBpe-
MEHHBIX U JIOCTYIHBIX INIOMOMPOBOYHBIX MaTepHaioB. Brico-
KHE MOKa3aTelIM PAacIpOCTPAHEHNSI KAPUO3HBIX U HEKAPUO3HBIX
MOpaKeHUIT TBEP/IBIX TKAHEH 3y00B Y HACEIICHNUS €XKETOJHO Tpe-
OYIOT BBINOJIHEHHS 3HAYUTEILHBIX 00BEMOB JICYEOHBIX CTOMATO-
JIOTHYECKUX MAHUITYJISIIINH, B TOM YHCIIE C HCTIONB30BAHUEM CO-
BPEMEHHBIX (JOTOKOMITO3UTHBIX INIOMOMPOBOYHBIX MaTEPHAJIOB
[1,4,5]. CoBpeMeHHBIE CTOMATONIOTHIECKHE (OTOKOMITO3UTHEIE
IUIOMOMPOBOYHBIC MaTepHaibl MPOU3BOAATCS HA OCHOBE Me-
TaKPUJIATHBIX CMOJI B PA3IMYHBIX MOAU(UKAIMAX W SIBISIOTCS
BBICOKOTEXHOJIOTHYHBIMU Pa3pabOTKaMHU XMMHH BBICOKOMOJIE-
KYJISIPHBIX COCIMHEHHUH, KOTOPBIE TPOJIOJIKAIOT COBEPIICHCTBO-
BathcA [8,7]. OcHOBHBIE MOIU(UKAINK TAKUX MaTEPHAIIOB TIPO-
W3BOJSTCS B HAIPABJICHUH TPUMEHEHHUS! HOBBIX KOMIIOHEHTOB,
B COBEPIICHCTBOBAaHUH (DOPMBI M COCTOSIHHSI HEOPTaHMYECKOTO
HAIOJHUTEIS, ONTHYECKUX CBOMCTB OPraHUYECKOro KOMIIO-
HEHTa (POTOKOMITO3UTA, YTO TO3BOJSAET JOCTHIHYTH BBICOKOM
9CTETHKH TUIOMO U XYJJ0’KECTBEHHBIX pecTaBpariuii 3y0oB; B CO-
BEPIICHCTBOBAHUH TPOLIECCOB MOIMMEpU3aLiu st obecriede-
HHS OHOPOIHOCTH CTPYKTYPBI INIOMOMPOBOYHOTO MaTepHalia 1
TOTOBBIX IJIOMO, ONTHMH3AINH QU3HKO-MEXaHHYECKHX CBOICTB
MOJIMMEPHOTO MaTepuaa 1 MOBBIIICHHS IOJITOBEYHOCTH IIIOMO
U JPYTHX CTOMATOJIOTHYECKUX KOHCTPYKLMH; B HAIpaBiICHUH
YBEJIUUYCHHS aAre3UH IIOMOHPOBOYHOTO MaTepuaa K TBEpAbIM
TKaHsM 3y0OB — COBEPIICHCTBOBAaHHE MEXaHM3MOB aJIre3HH,
YBEJIUUYCHHE €€ CHIIBI M JJOJITOBEYHOCTH; B YIIYYIICHHH PrOHO-
MHKH KJIMHHYECKOTO NMPUMEHEHHUs] MaTepuajioB, COKpAlICHUH
MPOJIOJDKUTEIBHOCTH OIEPAIlMOHHBIX ATAalloOB HpH pabore ¢
(borokoMno3uTamMu (COKpalleHHe BPEMEHH ITOJIUMEpPH3AIUH,
BO3MOYKHOCTB YCTQHOBKH TIJIOMOBI C €AMHBIM CJIOEM, COKpallie-
HUE BPEMCHH (UHHUIIHOW 0OpabOTKH, OBICTPOrO MOIEIUPOBA-
HHSl HOBEPXHOCTH IUIOMO), TaKKe MEPCHEKTHBHBIM SIBISCTCS
HamnpasJeHHe Pa3pabOTKU M COBEPIICHCTBOBAHHUS MaTepHajoB
C BBIPOKECHHBIMHU KapUECCTAaTHYECKUMH 1 OMOAKTUBHBIMHU CBOM-
crtBamu [6,2,3,16-19].

B COBpEMEHHO! CTOMATOJIOIMYECKOH MPAKTHKE 3HAYUTEIb-
HbII 00BEM ONepanuii o BOCCTAHOBICHHIO KOPOHKOBOW 4acTH
3y0a MPOU3BOAUTCS HA JICBUTAIH3MPOBAHHBIX MM HEBUTANb-
HBIX 3y0aX BBHJY BBICOKOTO PACHPOCTPAHEHHUS OCI0KHEHHOTO
Kapreca M BHEAPEHHS B MPAKTHKY COBPEMEHHBIX CTOMATOJIO-
I'MYECKHX TUIOMOMPOBOYHBIX MarepuaioB. HeBuTanbHbIC 3yObl
00Ja1at0T MHBIMH (DU3MKO-XUMHYECKUMH CBOMCTBaMH (TBep-
JI0CTh, MUKPOTBEPJIOCTD, TACTHYHBIC CBONCTBA) CPABHUTEIIBHO
C MHTaKHBIMH 3y0aMH, 4TO MOXKET ObITh 00YCIIOBICHO MOTEpei
JCHTHHHOW JKHJKOCTH BCJIEJCTBHE T'MOEIM OIOHTOOIACTOB
yJbIbI, YMEHbIICHUsS 00beMa 3yOHBIX TKaHEeW B pe3yibrare
MAaTOJIOTHYECKOr0 TIpoliecca W CTOMATOIOTHYECKOro Mpenapu-
POBaHHMS, NPUMEHEHHsI Pa3IMYHBIX AHTHUCENTHKOB M HMIIPEr-
HHUPYIOINX XUMUYECKUX COCAUHEHHUH, CHIUIEPOB JUIsl 00Typa-
L[MM KOPHEBBIX KaHauoB..I10100Hast CUTyalnsl MOKET U3MEHSTh
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Hporeccs (OPMHUPOBAHUS a/IT€3UBHOTO CIIOS PH MTPUMEHEHHH
A/IT€3UBHBIX CHCTEM Pa3JIMYHBIX ITOKOJIEHUH M CTOMATOJIOTHYe-
CKUX (OTOKOMITO3UTHBIX Marepuanos [13,14]. Bomree Toro, co-
BpPEMEHHbIE aJ/[Te3UBHBIC CUCTEMBI JJIsI MPUMEHEHHsT ()OTOKOM-
MO3UTHBIX MaTepHajioB pa3padaThIBAINCh MPEHMYIECTBCHHO
IUTS TBEPIIBIX TKaHel BUTanbpHOTO 3y0a [5,10,11,15,12].

Lens nccaenoBaHus - SKCIIEPIMEHTANIBHAS OI[EHKA CHITBI aJl-
Te3HH K TBEP/IBIM TKaHSIM HEeBUTAJIBHBIX 3yOOB OTAENBHBIX a/ire-
3UBHBIX CHCTEM B KOMOMHAIINHU C COBPEMEHHBIMHU (DOTOKOMIIO-
3UTHBIMH TNIOMOMPOBOYHBIMA MaTepHATAMH.

Marepnaa u MeToabl. B 3KcnepuMeHTe HCIIONB30Ba-
HBl CIIAYIOIINEe COBPEMEHHbIE IIIOMOMPOBOYHBIC MaTepha-
JBI: YHUBEPCAIBHBIH MUKPOTHOPHIHBIH CTOMAaTOJOTHYECKUH
iombupoBounblii  marepuman  “Filtek Z250” (“3M-ESPE”,
CHIA-Tepmanust); yHHBEPCAJIBHBIH MHKPOTHOPUIHBIA CTO-
MAaTOJIOTHYECKHH TIoMOupoBouHEIH Marepuan «Charismay
(“Kulzer GmbH”, “Kulzer Mitsui Chemical Group”, I'epmanmust)
U OTEUECTBEHHBIH YHUBEPCAIBHBIH MHKPOTHOPUAHBIH CTOMa-
TOJNIOTHYECKUH TIIOMOMpoBOUHEIH Marepuan “‘Jen-Radiance”
(OO0 “IIxenpeHTtan-Ykpanna”, VYkpanHa). lcromb3oBaHbI
TaKOKe CJICYIONINE are3NBHBIC CHCTEMBI CBETOBOTO OTBEPIK/Ie-
HUS: OJHOKOMITIOHEHTHAsl aATe3WBHAs cHUcTeMa V ITOKOJEHHS
“JenUnibond” n OZHOKOMITOHEHTHAs! CaMOMPOTPABIMBAIOLIAS
anresuBHas cucrema VII mokonenus “JenUnibond SE” (OOO
“JlxeHneHTan-YkpanHa”, YKpanHa), OJHOKOMIIOHEHTHas aj-
re3uBHas cucrema V nokonenus “Gluma 2” (“Kulzer GmbH”,
“Kulzer Mitsui Chemical Group”, ['epmanust), OXHOKOMIIOHEHT-
Has ajre3uBHas cucreMa V nokonenus “Adper Single Bond 117
(“3M-ESPE”, CIIIA-T'epmanus), OMHOKOMIOHEHTHAsI CaMO-
mpoTpaBnuBaiomas aare3uBHas cucrema VII mokonenus “G
Bond” (mpomsBoactso xommanuu “GC”, CIIIA) u ogHOKOM-
[IOHEHTHas ajre3uBHas cucrema V mnokoienus “Latebond
LC” (OO0 “Jlatyc”, YkpanHa). C IIeIbI0 ONpeAeIeHNs CHIIBI
aare3uu otoOpaHbsl 20 HEBUTAJIBHBIX ITOCTOSHHBIX YEIIOBE-
YECKUX MOJISIPOB, YIAIEHHBIX 10 PA3THIHBIM ITOKA3aHUSIM.
3y0s1 skcriornpoBansl B 3,00% pacTBope nepekncu BOJopoaa
B Te4eHHe 24 4acoB, OTMBITEI B MTPOTOYHON BOJIE M ITOMeEIIIe-
HBl B 0,50% BOJHBII pacTBOp XJIOpaMHHA HA 7 CYTOK, ITOCIIE
4YeTO XPaHHWINCh B JUCTILINPOBAHHON BOJIE B XOJIOJMIIbHHIKE
npu temneparype 4,00°C 10 uCroabp30BaHUS B SKCIEPUMEH-
T€ W MEXAy ero dTarmaMu. B skcreprMeHTe HCIoIb30BaHEI
CIIeIYIOMNEe HHCTPYMEHTHI, PACXOAHBIE MaTepPHAaIIbl U MPHOO-
pBI: (hOTOIIOIMMEPU3ATOP CTOMATOJIOTHYECKNI TOPTAaTHBHEIH
“Lumeon GP” (MomHOCTH cBeTOBOTO 1MoTOKa He MeHee 500,00
MBTt/cm?, ciektp nznyuenus —400,00-500,00 am), HaGOp UH-
CTPYMEHTOB CTOMAaTOJIOTHYECKHUX, (GOPMBI (hTOPOILIACTOBEIE
¢ (ukcaropamMu, 3IEKTPOMHKPOMOTOPHI 3yOOTEXHUYECKHE
C TPSIMBIM M YTJIOBHIM HAaKOHEYHHKaMH, HabOp CTOMAToIIO-
THYECKHX alMa3HbIX (pe3 m AnckoB, HAOOpP MOTMPOBOUHBIX
nucko “TOP BM”, Gymara Haxxmpagnas. [yist ncciaenoBaHus
TBEp/ble TKAHM JKEBATEIbHBIX MOBEPXHOCTEH OIBITHBIX 3Y-
00B cpe3aHbl M OTHOJIHPOBAHBEI 10 (HOPMHUPOBAHUS TIIAJKOU
IUIOCKOCTH HA YPOBHE IUIAIIEBOTO ICHTHHA. 3yObI IIOMETIIEHBI B
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MeTaJTMueckue Kosbia quamerpom 20,00 MM u BeicoToit 15,00
MM U 3a(KCHPOBAHBI 3MOKCHIHON cMmoitoi. [IpenapupoBanHast
¥ OTIIOJMPOBAHHAs! MTOBEPXHOCTh Ha 3y0e ObLIa MpoTpaBiieHa
resiem oprodocdoproii kucnotsl “Phospholen” B Teuenne 40
C, I'ejib 6]:[.]'[ CMBIT ITIOTOKOM BOJIbI, ITIOCJIC YE€ro HAHOCUJIN U I10-
JTMMEPH30BaIH (POTONOIMMEPU3ALMOHHOMN JIaMITON a/ir€3UBHYIO
cucremy V nokosenus B teueHue 20 c¢. B ciyuae npuMeHeHus
caMornpoTpaBiuBaroniei aare3uBHoi cucrembl VII nokonenus
HpOTpaBO‘IHbIﬁ rejib HE HUCIIOJIb30Bajid, a MNPUACPKUBAINCH
UHCTPYKLMU I[IPOU3BOAUTENS aAre3uBHOW cuctemsl. [lo men-
Tpy pabouell MOBEPXHOCTH KaKAOro 3yba mocie aare3uBHOI
HOJrOTOBKH IPU MOMOILH (TOPOIIACTOBOM (pOPMBI HAHECEH U
chopmupoBaH “CTONOMK” TIOMOMPOBOYHOIO MaTepHaia Ira-
meTpom 3,00 MM u BbicoTol 5,00—6,00 MM U 3an10IMMEpPH30BaH
HOPTAaTUBHBIM (oTononumepusaropoM. Jlis 3aBepiueHus mo-
JIMMEPU3ALUOHHBIX IPOLIECCOB 3yObl BMECTE C KOJIbIIaMU Ha 24
yaca OCTaBJIsUIM B TepMocTare pu temneparype 37,00+£1,00°C.
s npoBeneHust M3MepeHUH M ydeTa ypOBHS Harpys3Kd Ha
CJIoW TUIOMOMPOBOYHOrO MaTepuaia HMCIHOJIB30BaK COOPHYIO
U3MEPHUTENIBHYI0 CUCTEMY, KOTOpas MpelCTaBisia COOOH KOH-
CTpyKLHMIO U3 BecoBoro Tepmunana “Tenso” TB-03/05/1, nep-
COHaJIbHOTO KOMITbIOTEPA, HArPy304HOIO IITOKA CO CKOPOCTHIO
nepemenienus 1,00 MM/MUH 1 1aBieHus Ha oOpasusl 1o 50,00

KT (puc 1).
6
-~ e
a,

Puc. 1. Cxema uccnedosanusi ad2e3usHoll cucmemul Ha npoU-
HOCMb HA CO8U2

a) memaniuieckoe Konoyo, 6) INOKCUOHAsE cMola, 8) 3y0, 2)
Cotl adee3usa, 0) KOMNOZUMHBIL MAMEPUATL; ) 6eKMOop HaASpY3-
Ku (cosuea)

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
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Jly1s aBTOMaTHYECKOI perucTpaluy MaKCUMaJIbHON CHUJIbI Ha-
JKaTHsl M pacyera ypoBHs aare3u o0pas3loB IIIOMOHPOBOYHO-
ro MaTtepHuaja K TBEpIbIM TKaHSIM 3yOOB (IPOYHOCTH HA CIBHT)
UCIOJIb30BAJI KOMIIBIOTEPHYIO Iporpammy “Axresus 1”. 3yOsl
B OKCIEPHMEHTE HCIIOJIb30BAINCh TOBTOPHO 0 pPa3pyLICHHs
TBEpIBIX TKaHei Ha paboueil moBepxHoct. OOIee Konnue-
CTBO IPOBEICHHBIX TeCcTOB cocTaBmiio 80 ciaydaeB — no 10 ams
Ka)K101 M30paHHOM mapsk! “GpOTOKONO3UT-aAre3uBHas cucTema’
[4,9]. TTonyuennsle pe3yabraThl 00pabaThIBAINCh B IPOrPAMM-
HoM naketre MicroSoft Excel 2016, mpuMeHsIIMCh METOABI OITH-
CaTebHON CTaTUCTHUKHU.

Pesyabrarel u o0cy:xkaenne. OleHKa MOMTYyYEHHbIX MOKa3a-
Teel CHIIbI aAre3uH MIIOMOUPOBOYHOIO MaTepyaia K TBEPAbIM
TKaHSIM HEBHTAJIBHBIX 3yOOB MMO3BOJIMIIA MPUITH K BBIBOY, YTO
JIaHHBIH TOKa3aTeNb CII0COOEH LIMPOKO BapbUPOBATh MPH pas-
JUYHBIX KOMOHMHAIMSX MaTepuasioB (aJre3uBHas cUCTeMa H
TUIOMOMPOBOYHBIH (OTOKOMITO3UTHBIM MaTepuai) M CPEaHUi
MOKa3aTeslb 3HAYMTENILHO OTIMYACTCSl OT 3asiBJICHHOTO B HH-
CTPYKLMSX MPOU3BOIUTEIICH, YTO TPEACTABISIETCS BO3MOKHBIM
OOBSICHUTH Pa3pabOTKOW M MPOBEICHHEM KBaTH(UKAMOHHBIX
UCIIBITAHUN aJIre3UBHBIX CHUCTEM M (POTOKOMIIO3MTOB Ha BH-
TaJIbHBIX 3y0ax, cornacHo TpeOOBaHMII BPEeMEHHBIX CTaHIap-
TOB, a Takxe ISO/TR 11405:1994 “Dental materials — Guidance
on testing of adhesion to tooth structure”. Taxum oOpazom,
yCpeAHEeHHas Me[MaHa BEJIMYHBl aare3uu (OTOKOMIIO3HTA K
TBEPJIBIM TKaHSIM HEBHTAJBHBIX 3y0oB cocraBmia 19,63 Mlla,
MUHUMAaJIbHOE 3HaYeHHue paBHsuioch 9,95 Mlla, a makcumab-
Hoe 24,35 MIla (tabmuua 1). CoriacHO HMPUHSATHIM CTaHIAp-
TaM, BEJIMYHA CHJIbI aare3ud (POTOKOMIIO3UTHOIO MaTtepuaia K
TBEPJIBIM TKaHsM 3yba He jonkHa ObiTh Menee 7,00 MITa. [Tpu
CPaBHEHMH YPOBHS aAre3Wd MPH Pa3IUYHBIX KOMOMHAIMSIX
Q/IF€3UBHBIX CHCTEM U (DOTOKOMIIO3UTHBIX MaTEPUaIOB MAaKCH-
MaJIbHOE Cpe/iHee 3HaYeHHe ObLI0 onpeneneno s “Gluma 2” u
“Charisma” — 28,78+8,66 (M=26,85 MIla), MUHUMaJIBHOE 3HA-
yenue cocranisio 12,90 MIla u makcumansaoe — 66,00 MITa.
UYyTe MEHbIINI ypOBEHb CUIIBI A[IT€3UN ONPEJEIeH P KOMOu-
Harmu Marepuanos “JenUnibond” u “Filtek Z250” - 24,73+9,72
(M=24,35) MIla, MunumMansHoe 3HadeHue cocrasuwio 10,90
MIla u makcumainbHoe — 65,80 MIla.

Takue nokasartenu MOYTH COBHAAIM C MApoil MarepHaioB
enuHoro mpossoautens “Kulzer GmbH”, uto omucano Bbliie.
MuHHATbHBI CpeJHUil yPOBEHb aAre3ud ILIOMOUPOBOYHOIO
Marepuasia K TBepIbIM TKaHsAM 3y0a B JAHHOM HCCIICOBAaHUH

Tabnuya 1. Iokazamenu cunvl adze3uu CMoMamonosuieckux GOmoKOMnOUNHoIX NIOMOUPOBOUHBIX MAMEPUANOE
K meepobiM MKaAHAM 3y0ad

Anre3uBHasi cHcTeMa Cuaa aaresum, Meauana, Mila MuHuMaIbHOe MakcumaJjbHoe
U NJIOMOMPOBOYHBII MaTepuaJ M=m, MIla 3nauyenune, MIla 3Hauenue, MIla
JenUnibond SE / Filtek Z250 20,84+5,09 21,15 8,56 28,15
JenUnibond / Filtek Z250 24,7349,72 24,35 10,90 65,80
Gluma 2 / Filtek 2250 20,72+2,56 20,35 16,10 25,10
JenUnibond / Jen-Radiance 12,44+2.22 12,05 7,21 18,50
Latebond LC / Filtek Z250 11,40+1,98 10,56 8,99 16,70
G Bond / Filtek Z250 18,36+2,49 18,90 13,50 21,60
Adper Single Bond 11 / Filtek Z250 14,98+3,64 15,70 8,92 23,60
Gluma 2 / Charisma 28,78+8,66 26,85 12,90 66,00
B cpemem i 18,34&4,48 10,8?i2,47 33, lféil 6,35
(M=19,63) (M=9,95) (M=24,35)
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ompeneneH s komOuHanmu MarepuanoB “Latebond LC” u
“Filtek Z250” — 11,40+1,98 (M=10,56) MIla, MuHMMaJIbHOE
3Hadyenue — 8,99 MIla u makcumansHoe — 16,70 MIla. Ha Bro-
POM MecTe 110 BO3pacTaHHUIO HAXOMIICS CPEIHUI YPOBEHb CHJIbI
anresun y mapbl MarepuanoB “JenUnibond” u “Jen-Radiance”
—12,44+2.22 (M=12,05) MIla, muaumMasbHoe 3HaueHue — 7,21
MIla u makcumansHoe — 18,50 MIla. 14,98+3,64 (M=15,70)
MIla, munumanbHoe 3HaueHue — 8,92 MIla n mMakcumanbHOE
— 23,60 MITa.
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Puc. 2. Cpeonue senuuumnnl cunvl adeesuu homoxkomMnouma K
MeepobiM MKAHAM 3Y0a y PA3IUUHBIX KOMOUHAYUL A02E3UBHOTL
cucmembvl U Mamepuana

OTaenbHOr0 BHUMAHUSI 3aCIIy)KMBAeT aHAJIM3 CHJIBI aJire3ur
(hOTOKOMITO3UTHBIX TJIOMOMPOBOYHBIX MAaTEPHAIOB K TBEPIBIM
TKaHsAM 3y0a B CIly4asX NPUMEHEHHs CaMOIIPOTPABIMBAIOIINX
anre3uBHbIX cucteM VII nmoxosenus. KomOunanus marepuaioB
“JenUnibond SE” u “Filtek Z250” nokasana cpeaHIo0 cuity aji-

© GMN

re3un 20,84+5,09 (M=21,15) MlIla, npu MUHUMaJIBLHOM 3Ha4e-
Huu — 8,56 MIla u makcumaiibHoMm — 28,15 MITa. KomOunaus
matepuanoB “G Bond” u “Filtek Z250” nponemoHcTpuposana
cpenHioro cwty aaresuu 18,36+2,49 (M=18,90) MIla, npu mu-
HUMajJbHOM 3HaYeHUHW — 13,50 MIla u makcumansaoM — 21,60
MlIla. JloctaTouHO BBICOKasi CpelHsis CHJIa aire3ud Orpese-
neHa y komOuHanuu matepuanoB “Gluma 2” u “Filtek Z250”
-20,72+2,56 (M=20,35), npy MUHUMaJIbHOM 3HaYeHuu — 16,10
Mlla, u makcumansHoMm — 25,10 MlIla (puc. 2).

[Tony4eHHbIe pe3ysIbTaThl CBUACTEICTBYIOT, YTO MEXaHU3M H
BEJIMYHUHA aJre3ud IUIOMOMPOBOYHOIO MaTepuaia K TBEPAbIM
TKaHsIM 3y0a y HeBUTAJIbHBIX 3yOOB OTIIMYAIOTCS OT BUTAJIBHBIX,
4To TpeOyeT JIOIMOIHUTEIBHOTO HccienoBaHus. MHTepecHbIM
HapaBjIeHUEM HCCICOBaHUIM MPEICTABISETCS] KOMOMHALHS
pa3IuYHBIX (POTOKOMITO3UTHBIX MAaTEPHAIOB M (OTOIOINMEPH-
3UPYIOLIMXCS are3UBHBIX CHCTEM, YYUTBIBAsI CTPEMHUTEIILHOE
BHE/IPEHHE B KIMHUYECKYIO IIPAKTHKY CaMOIIPOTPABIINBAIOIINX
anre3uBHbIX cucteM VII u VIII mokomenwii.

VuureiBasi TEKyIIMe B IPOM3BOJCTBE CTOMATOJIOTHUECKHX
MaTepuasioB TEHACHIMH [0 YCOBEPLICHCTBOBAHUIO (OTOKOM-
MO3UTHBIX IUIOMOWPOBOYHBIX MaTEPUAJIOB — CO3JAHHE CHUCTEM,
CIIOCOOHBIX K CAMOBOCCTAHOBJICHUIO, YCHJICHHE OIOHTOTPOII-
HBIX U KapHeCCTaTHYeCKHX CTBOWCTB aAre3WBHBIX CHCTEM MU
YCOBEPIICHCTBOBAHUE OPTaHUYECKOI0 KOMIIOHEHTA CTOMATOJIO-
TMYCECKUX (POTOKOMITO3UTOB, TOJ00HBIC HATIPABICHUS TPEOYIOT
TOJTHOLICHHBIX ¥ MAaCIITAOHBIX JOKIMHUYECKUX U KIMHUYECKUX
uccienoBanuiil. [losBnenne B npoduibHOW JHTEpaType AaH-
HBIX O MyTalUsIX KAPUECOreHHON MUKPO(IIOPHI B HALIPABICHHN
CENIeKIIMM MHUKPOOPTaHU3MOB, CIOCOOHBIX IMOBPEXIATh 3a-
MOJIMMEPHU30BaHHbIH ()OTOKOMITO3UTHBIH Marepuai, GopmMu-
pPYeT OTHENbHBIM BEKTOp HAay4YHBIX HCCICAOBAHHUN B JaHHOM
Hanpasienuu [7,13,16]. IloBeimieHne kKayecTBa SHIOMAOHTHU-
YEeCKOTO JICUCHHs OCJIOKHEHHOTO Kapueca Ha TeKyIIeM J3Ta-
€ Pa3BHTHUSl CTOMATOJOIMM INPHBEIO K POCTY KOJIUYECTBA
ClIy4aeB JIOMOJIHUTEIBHOI0 apMUPOBAHHS 3y0OB 110 KIIMHH-
YeCKUM I[OKAa3aHMUSM Ha HpHUEMe, YTO BBIBOAMUT IpOOIIEeMy
obecredeHusI BBICOKOW M MPOJOIKUTEIBHOM anre3nn GoTo-
KOMITO3UTHBIX MaTepuajoB K YIEJEBIINM TBEPIbIM TKaHIM
3y0OB Ha COBCEM HMHOH yPOBEHb.

BeiBoabl. Takum 00pa3oM, IIHPOKOE pacrnpoCTpaHEeHUE
(hOTOKOMIIO3UTHBIX MaTepUaioB B COBPEMEHHOH CTOMATOJIO-
TMYECKOH MPaKTHKE, B CBOIO 0YEPE/ib, IPUBEIIO K PACIIMPEHHIO
MOKa3aHUH K UX NMPUMEHEHHUIO NP JICYCHUH HEOCI0KHEHHOTO
¥ OCJIO)KHEHHOTO KapHeca 3y0oB, a TaKKe YCTPAaHEHHH OTJIEIb-
HBIX BUJIOB JIe(heKTOB 3yOHOTO psijia. YCOBEPIICHCTBOBAHHE TEX-
HHUKU U TPOTOKOJIOB MEIMKAMEHTO3HOH M MHCTPYMEHTAIbHOU
00paboTKK KOPHEBBIX KaHAJIOB 3y0OB MPH JICYCHHH OCIOKHEH-
HOTo Kapueca 3y0OB B TEUCHHE MOCICTHHUX 15 JIeT MpUBEIO K
YBEJIMYCHHIO PAcIPOCTPAHEHHOCTH HEBHUTAJIBHBIX 3y0OB y Ia-
LIMEHTOB, YTO (POPMUPYET HOTPEOHOCTH B U3yUCHHH OCOOCHHO-
cTeil aare3uu (pOTOKOMITO3UTHBIX INIOMOMPOBOYHBIX M JAPYTUX
MaTepuaJioB K TBEP/bIM TKAHSIM HEBUTAJIBHBIX 3y0OOB, 0COOCHHO
B CIIyYasiX BBIIOJIHEHHS Xy/IO)KECTBEHHBIX U BOCCTAHOBHTEIIb-
HBIX PECTaBpaliii KOPOHKOBOM 4acTh 3y0OB, a TaKXKe IMOATrO-
TOBKHM TaKUX 3y0OB JUIsl HCIIOJIB30BaHUS B KAUYECTBE OIOPBI IS
OPTOIEMYECKUX U IPYTUX CTOMATOJIOTHYECKUX KOCHTPYKIIMH.
B coBpeMeHHOH cTOMATOJIOTMM pPACHpPOCTpPaHEHa IPAKTHKA
MCIIOJIb30BAHUS  QJIe3UBHBIX CHUCTEM M  (DOTOKOMIO3UTHBIX
IJIOMOMPOBOYHBIX MaTepHaloOB OT PA3IMYHBIX MPOM3BOJHUTE-
neit. IlpoBeneHHbIC SKCIIEPUMEHTABHbBIC UCCIICAOBAHMS CUJIbI
a/ire3uy IIOMOMPOBOYHOIO MarepHaia K TBepIAbIM TKaHIM 3y-
00B (IIPOYHOCTH Ha CIBUI) MPOAEMOHCTPUPOBAIIU, YTO JAHHBIH
I0Ka3aTeNlb y HEeBUTAIbHBIX 3yOOB MMeEET IIUPOKUI JHara3oH
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oy, CpenHsisi BeIMUMHA CHJIIBI a[re3un (POTOKOMIIO3HUTA K
TBEp/IbIM TKaHSAIM HEBUTAJbHBIX 3yOOB cocraBmia 18,74+4,48
(M=19,63) MIla, cpenHee MUHUMaJIbHOE 3HaYCHUE PABHSIOCH
10,89+2,47 (M=9,95) MlIla, a makcumansHoe — 33,18+16,35
(M=24,35) MlIla, npu 3TOM OTAEIbHbIEC APl MATEPUATIOB U aji-
I€3UBHBIX CHCTEM JIEMOHCTPUPOBAJIN CHIIy aare3uu ot 8,56 1o
66,00 MITa. [Tonyuennas nayuHas uH(pOpManus sBiseTcs: Oa-
3MCOM IS TTPOJIOJKCHHS 1alIbHEHIITNX UCCIIEIOBAHMIA 110 MeXa-
HHM3MaM U yCOBEPLICHCTBOBAHUIO aJre3uu (POTOKOMIO3UTHBIX
MaTepraJioB K TBEP/IbIM TKaHIM 3y0a.
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SUMMARY

THE STRENGTH OF ADHESION TO HARD TISSUES
OF NON-VITAL TEETH OF DENTAL PHOTOCOMPOS-
ITE FILLING (RESTORATIVE) MATERIALS IN COM-
BINATION WITH VARIOUS ADHESIVE SYSTEMS

"Mochalov 1., ’Keian D., *Pasichnyk M., ‘Kravcov R.

IState higher educational establishment “Uzhgorod National
University”’; 2Private establishment of higher education “Kyiv
International University”; 3Danylo Halytsky Lviv National
Medical University; *Dental scientific and clinical center “Sta-
mil”, Kyiv, Ukraine

Improvement the mechanisms and levels of adhesion forces
of dental photocomposite filling (restorative) materials to hard
tissues of teeth, improvement of filling materials and increasing
their availability is an urgent problem for theoretical and practi-
cal dentistry.

Aim of the study - experimental evaluation of the strength of
adhesion to the hard tissues of non-vital teeth for adhesive sys-
tems in combination with modern dental photocomposite filling
(restorative) materials.

80 tests of the adhesion strength of the dental photocompos-
ite filling (restorative) material to the tooth hard tissues (shear
strength) were carried out for 8 pairs of “photocomposite-adhe-
sive system” using an automated tensometric system.

The strength of adhesion of the filling material to the hard
tissues of non-vital teeth (shear strength) has a wide range of
differences. The average value was 18.74+4.48 (M=19.63) MPa,
the average minimum value was 10.89+2.47 (M=9.95) MPa, and
the maximum value was 33.18+16.35 (M=24.35) MPa, while in-
dividual pairs of materials and adhesive systems demonstrated
an adhesion force from 8.56 to 66.00 MPa.

Keywords: adhesion, photocomposite, filling, strength, teeth.
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PE3IOME

MMOKA3ATEJIU CHJIbI AATE3UN K TBEPIBIM TKA-
HAM HEBUTAJIBHBIX 3YBOB CTOMATOJIOT'HYE-
CKUX®OTOKOMIO3UTHBIXTIJIOMBUPOBOYHBIX
MATEPHUAJIOB BKOMBUHALIUU C PA3JIMYHBIMHU
AJATE3UBHBIMU CUCTEMAMUA

"MouaJos FO.A., ’Kesin [I.H., *Ilacuunux M.A.,
‘Kpasuos P.B.

'T'BY3 “Vaczopodckuil nayuonaneiwiil yrugepcumem”; *“4YBO
“Kuesckuii mexcoynapooniil ynusepcumem”; *Jlveoeckuil na-
YUOHALHBLIL MeOUYUHCKUU yHusepcumem um. [Januna I'anuyko-
20; *Cmomamonocuyeckuti nayuno-kaunuyeckuil yenmp “Cma-
mun”, Kues, Yxpauna

YcoBepIIeHCTBOBAHUE MEXaHU3MOB U IIOKa3aTesed CUIbl ajl-
T€3MH CTOMAaTONOTHYECKUX (POTOKOMITO3HITHOHHBIX TIOMOHPO-
BOYHBIX MaTEPHANIOB K TBEPABIM TKAHSIM 3yOOB M TOBBINICHHUE
HX JOCTYIMHOCTH SIBISETCS aKTyalbHOW MpoOIeMoil TeopeTnde-
CKOM 1 IPaKTUYECKOM CTOMATOJIOTHH.

Lens nccnenoBanus - SKCIIEPUMEHTANbHAS OLEHKA CUIIBI aJl-
Te€3MH K TBEP/IBIM TKAHAM HEBUTAIBHBIX 3yOOB OT/AENBHEIX aJre-
3WBHBIX CHCTEM B KOMOHMHAIIMHM C COBPEMEHHBIMHU (h)OTOKOMIIO-
3UTHBIMH TNIOMOMPOBOYHBIMU MaTepHATAMH.

IIpoBenero 80 TecTOB CHIIBI aIre3ud CTOMATOIOTHYECKOTO
(hOTOKOTIO3UTHOTO TUIOMOMPOBOYHOTO Marepuaia K TBEPIBIM
TKaHsIM 3y0a (IPOYHOCTH Ha CABUT) A § map “(OTOKOMITO3UT-
a/Ire3MBHAS CUCTEMa’ C TIOMOIIBIO ABTOMATH3UPOBAHHON TEH30-
METPHUUYECKOW CUCTEMBI.

Cuna ajfire3un IIOMOUPOBOYHOTO MaTeprana K TBEPAbIM TKa-
HSIM HEBUTAJIBHBIX 3y0OB (MIPOYHOCTH HA CIIBUT) IMEET IUPOKUI
nuana3oH pasnuuaunii. CpexHss BennunHa coctaBmia 18,74+4,48
(M=19,63) Mlla, cpeqHee MUHUMaIbHOE 3HAYCHUE PABHSIOCH
10,89+£2,47 (M=9,95) MIla, a makcumanbHoe — 33,18+16,35
(M=24,35) MIla, ipu 5TOM OT/AENbHBIE TTAPHI MATEPUAIIOB U aJl-
T€3MBHBIX CHCTEM JIEMOHCTPHPOBAIIH CHITy aATe€3MH B TIpeenax
ot 8,56 10 66,00 MIla.
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MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSIS@HOZIRM LSFIRNGO6(M LOSLLI6()

TSKEJOE HHOEKIIMOHHOE 3ABOJIEBAHUE KAK ITPEJUKTOP PA3BUTHSA DQHIED®AJTOINATHNA
KPUTHYECKOI'O COCTOAHUA Y JIETEN (KITWHAYECKUH CTTYYAN)

2Cxpunyenko H.B., 'Eroposa E.C., "’Buasnui A.A., *Cxkpunyenxo E.1O.

lemckuil HayuHo-KauHuyeckull yeHmp ungexyuonnvix oonesneii ®MBA Poccuu, Canxkm-Ilemepoype;
2Canxm-Ilemepbypeckuii 2ocyoapcmeenHulii neouampudecKull Mmeouyunckutl ynugepcumem, Poccuiickaa @edepayus

B nmerckom Bo3pacTe MHGEKIIMOHHBIEC 3a001eBaHMsA, KaK Mpa-
BUJIO, IMEIOT T€HEPATN30BaHHBIN XapaKkTep ¢ pa3BUTHEM HEOT-
JIOKHBIX MM KPUTUYECKHUX COCTOSHUM, TpeOyIOIUX MepeBoaa
pebeHKa Ha CcKyccTBeHHYI0 BeHTHIsnuio jterkux (MBJI). Ipe-
ObiBaHne pedenka Ha MIBJL, ¢ omHOI CTOPOHBI, SIBISETCS JKU3-
HEHHO HEOOXOIMMBIM, C IPYroil — (akTOpoM, YTpOsKaroIIuM
pasButhio octpoil sHuedanonarnu, MBJl-accomunpoBanHOI
ITHEBMOHUH, TIOJMHEBPOMATHH U MHOMATHH KPUTHYECKUX CO-
crostaui [ 1,2]. Kputnueckoe cocTosHEE — 3TO KpalHssA CTeTIeHb
M000# MaToIoruu, MPH KOTOPOH HAOIIOMAIOTCsl paccTpOicTBa
¢bm3nongornueckux (GyHKIMNH U HApyIICHUs AESTENLHOCTH OT-
JIETBHBIX CHUCTEM, KOTOpBIE HE MOTYT CIIOHTAHHO KOPPHTH-
poBaThcsl MyTE€M CaMOPETYISIUU U TPeOyIOT YaCTHIHOW HITH
MTOJTHOM KOPPEKLUH, WA UCKYCCTBEHHOTO 3aMerieHus [3]. Bri-
SIBTIEHO, YTO KPUTUYECKHE COCTOSHHSA, TPEOYIOIHe IKCTPEHHO-
TO peaHNMalMOHHOTO 1oco0us, BeTpedarores B 1,6% oT obme-
T0 4yHcna OOJTBbHBIX, TOCTIMTAIN3UPOBAHHBIX B MH()EKIIMOHHBIH
cTanuoHap, u B 15,7% 0T TocMTamu3upyeMbIX B OTAETCHHS
peaHNManuy ¥ UHTEHCHBHOHN Tepamuu. YCTaHOBIEHO, UTO MHK
Pa3BUTHS KPUTHUECKUX COCTOSHHHN NMPU MH(EKIMOHHBIX 3a00-
JIeBaHMSX MIPUXOIUTCS Ha JeTel B Bo3pacTe oT 1 1o 3 net (72%)
[4]. TIpn uHEKIHOHHBIX 3200JIEBaHUIX KPUTHYECKHE COCTOS-
HUS HanOoJee YacTo Pa3BHBAIOTCS MPH TSDKETBIX TMOPaKEHHSX,
Kak OaKkTepualbHOH, TaK ¥ BUPYCHOU MpHupoabl. Bexynvu ma-
TOJIOTHYECKUMH COCTOSIHUSIMHU, OMPEIEISIOMNMH TSHKECTh 3a-
GoneBaHmMs1, BHE 3aBUCHMOCTH OT HO30JIOTHH, SIBISTIOTCS: OCTpast
nepedpanbHasi HEAOCTATOYHOCTh M CENTUYECKHH IIOK, MPOSB-
JISTIOIINECST Pa3BUTHEM OTEKa TOJOBHOTO Mo3ra (29%), cymo-
poskHOTO cTaryca (29%), ocTpoit cepaedHO-COCYTUCTOI Hexo-
crarouHocTeio (23%), ABC-curapomom (25,8%), cuaapoMoM
MONIMOPTAaHHON HEOCTaTOYHOCTH B 22%. OIHOM U3 OCHOBHBIX
MIPUYUH CMEPTU B OTJCICHUSIX WHTCHCHBHON TEpariy SIBISET-
csl CeNCHC, KOTOPBIK 3aHUMaeT 11 MecTo cpeam BceX MPUUUH
cMmepTHOCTH [5]. HecMoTpst Ha OTCYTCTBHE TOYHBIX OOLIECTIPH-
HSTBIX KIMHUYECKHUX M OMOTOTHIECKUX MapKePOB TIOBPEIKIe-
HUS MO3Ta, er0 AUC(YHKIIHS, CBSI3aHHAs C CETICHCOM, MPU3HaHA
OCHOBHOI NMPUUYMHON AEIUPUS U APYTUX U3MEHEHUNH MEHTalb-
HOTO CTaTyca y OONBHBIX B KPUTHYECKOM cocTossHIH [6]. Kitto-
9eBasi pOlIb MO3Ta TpH cericuce o0yCIIOBIeHA TeM, UTO C OTHOM
CTOPOHBI, OH SABIISIETCS] MUIIEHBIO T BO3AEHCTBUS OaKTepuaib-
HBIX U BOCTTAJIUTEIBHBIX (DAKTOPOB, a C APYTOil CTOPOHBI - PETYIH-
pyeT IMMyHHYIO cucteMy [7]. OqHuM U3 KpaiiHe TPO3HBIX OCIIOXK-
HEHUH CeTcrca sBIeTCs nomropranaas HepoctarogHocts (IIOH)
[8], mpu KoTOpOI pa3BUBaeTCS MPOTPECCUPYIONIAsk K OTCHIHAb-
HO oOpartumasi TUCYHKIHS ABYX U O0Jiee OpraHOB U CHCTEM, B TOM
yrcne u L{HC. BeisBneHo, 4to y GONBHBIX, IEPEHECIINX CETICUC,
JUTITENEHO (O0see To/a) COXPAHSAIOTCSI KOTHUTUBHBIE PACCTPOi-
CTBA, TaKNe KaK HAPYIICHHs MAMSITH, BHUIMAHNS ¥ KOHIIEHTPAINH
[9], uto cBUnETENBCTBYET O hopMupoBaHKH SHIIE]anonaTuu. [1o-
paxenns LIHC, kak npossienne [1OH, ocnoxHstoT mporece e-
YEHWsI TAIEeHTa U MOTYT BIUSATH Ha COIUATIbHYIO PeaOHITNTAIIHIO.
[oepexnennst LHTHC B meprione paHHel peKOHBAJIECIIEHIINN MHO-
X NHGEKIMOHHBIX 3a001€BaHUH, a TaKoKe MPH CHATUH MalleHTa
¢ MBJI BeTpeuatoTcst IO JaHHBIM Pa3HBIX aBTOPOB C YaCTOTOM OT
8 10 70% [6,10]. B MupoBoii muTepaType OmrcaHbl HEBPOIOTHIE-
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CKH€ U NICUXWYECKHE HAPYIIEeHHs], BKITIOYast TeTHPUH, yXy/IIIeHHe
TIAMSITH, TPAH3UTOPHYIO OYAroBYIO CHMITOMATHKY y TAIlEHTOB
nocne omtydeHus ux ot VIBJL, kotopas siBisieTcst (pakTopoM pucka
pa3BUTHS HEONArOMPUSTHBIX HEWPOKOTHUTHBHBIX MCX0A0B. OHI
OMMCAHbI KaK MOCTUHTYOAIMOHHbIE TICHXO03bI, HAPYIICHHs CO3HA-
HHS PA3IMYIHOTO YPOBHS, OT COHIMBOCTU 10 KOMBI, U 3HIE]ao-
TIaTHH, KOTOPBIE NMEIOT CMEIIaHHbIH XapakTep. [lamenTsr, nepe-
Hecuue Kpurtuueckoe cocrosguue ¢ MBJI B TedeHue anmTenbHbIX
MeprooB (10 6 JeT), IMEIOT HEBPOJIIOTHYECKUE TIPOSBICHUS, Ha-
PYIICHUS TAaMATH ¥ KOTHUTHBHBIE H3MeHeHus [11].

B mocnennue rompl BompocaMm HapymleHHH (YHKIUH IIeH-
TpanbHOIl HEPBHOW CHCTEMBI Y PEAHMMAIMOHHBIX MAI[IEHTOB
yAENAeTCs 3HAUNTENbHOE BHUMaHKE. PsT criennanicToB cumTa-
foT Hapyuienue ¢ynkmuu LIHC — sHiiedanonaruto, easa im He
IJIaBHOW MpoOIeMOli OTAEICHUH peaHnMalui ¥ MHTCHCUBHOMN
teparuu. Hapymenns ¢pynkunn LHHC y manueHnToB ¢ cencucom
BcTpevatotest B 23-70% ciyuaes [12]. Ha cerogusamumii neHsb
CITydJau OCTPOH 3HIIe(hanonaTiHy 3apeTHCTPHPOBAHBI BO MHOTHX
peruonax mupa: Asumu, AMmepuke, EBponie 1 Oxeanun. OgHako
9HIe(ATONaTUH ropa3ao 0onee pacIpoOCTPaHEHBI B BOCTOYHOA-
3MaTCKHUX CTpaHax, TakuX Kak Slmonwus, Kopes u TaiiBans [13].

Ounedanonarus (DI1) romoBHOro Mo3ra — 3T0 MHOTO(aK-
TOPHBI CHHIPOM, oOTpaxaoommid aud@dy3HOe WIH MYIBTU-
(okanpHOE HapylieHHe (QyHKIUH TOJIOBHOTO Mo3ra 0e3 K-
HUYECKHUX W/UIM 1ab0paToOpHBIX J0KA3aTeNbCTB MPSIMOTO €ro
noBpekaeHus. EnnHoit Toukn 3penns Ha onpenenenue DIl Het.
ITox DIl mOHMMAIOT OCTPOE COCTOSHUE, XapaKTepHU3YIOIIeecs
HapyIIeHHeM CO3HAHUS IMPOJOJDKUTENBHOCTRIO Oonee 12 da-
COB, CONPOBOXKAAIOIICECS CyIOpOTaMH /WM JenupueM 0Oe3
BOCTIAJTUTENILHBIX M3MEHEHHH B IepeOpOCTIMHATBHON >KHIKO-
ctu (LUCXK), T.e. cocTosiHMe, MCKITIOYaronee HeHpOMH(EKIINIO
[6,14]. OII aBasieTcst cepbe3HBIM OCIOKHEHUEM, BOSHUKAIOIIIM
B pe3yJbTare Kakoro-ambo crpecc-paxropa: TsDKenol HHpEK-
UM WM PAa3BUBIIETOCS KPUTHYECKOTO COCTOSHHSA, TPABMBI,
TIaTOJIOTHYECKOTO COCTOSIHUS, ONEPANUH, a TAKKE IPUMEHEHHS
JIEKapCTBEHHBIX MpENapaTroB. BeIABICHBI Clydan TOKCHYIECKOH
OIl, Bo3HUKIIEH Ha (OHE MPUMEHEHUS PENapaToB, UCTIONb3Y-
eMBIX s TiepeBoaa 6onpHbIX Ha IBJI: 0be30ommBaronye u ce-
JaTHBHBIE, KyTTUPYIOIIHE CYJOPOXKHBII CHHIPOM, B YaCTHOCTH,
OeH30/11a3eMHbI, OMUAThl, TPOTUBOCYIOPOXKHBIE MPETaparsl 1
AQHTHUXOJIMHEPTHYECKHEe CpecTBa, caMo mpebriBaHne Ha VBJI,
a TakKe JIEKapCTBEHHBIE CPEACTBA, BKIIOYAst aHTHONOTHKY (TIe-
HULWJUTMHBI, 1e(anoCopuHbl, KapOaneHeMbl W XHWHOJOHBI),
AQHTHAPUTMHUYECKHE CPeAcTBa, cTepouanl [15,16]. Dtu nekap-
CTBEHHBIE BEIIECTBA CIIOCOOHBI OKa3bIBATH MOOOYHOE AeiicTBHE
CO CTOPOHBI HEPBHOH CHCTEMbI, Hapymas ee (yHKIHOHHPO-
BaHHe U crocoOctBys passuthio JI1 [17,18]. Omucansr D11 y
JeTell TIpu rpuImre, Bupyce repreca 6 tuma [19], maparpunmne
[20], PC-undexunn, puHO-, aCTPO- U FHTEPOBHUPYCHOM [21,22],
MUKOIUIa3MEeHHOH [23] 1 poTaBUpyCcHON HHGEKINH, HHDEKIHH,
BBI3BAHHOW TepriecoM | Tuma, a Takke BHPYCOM OIIITEiHA-
Bapp [24], npu KOTOPBIX B pe3ynbTaTe OKUCIUTEIBHOTO CTpec-
ca, TMOBBIICHUS YPOBHS IUTOKMHOB M TIPOBOCTIATHUTENBHBIX
(hakTOpOB, MPOMCXOANUT HAPYIIEHHE MO3TOBOIO KpoBooOparie-
HUS 1 TIOBPEXJICHHE TeMaTodHIepannaeckoro 6apbepa [25].
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Ha ceropusiunuii 1eHb Beayuel B marou3noaoruu suieda-
JIOTIATUH SIBJIAETCS Teopusl HelipoBocnasieHus [26]. CucremHas
BocnanurenbHas peakuus (CBP) — ato kitoueBoii peHomen npu
KPUTHYECKUX COCTOSHHSX, KOTOPBI MOXET IEepeTH B OpraH-
HYIO HEJJOCTaTOYHOCTb, B TOM 4HCJe U MO3roByro. CucreMHOE
BOCHAJICHHUE U YHJOTENNAIbHAS AUC(YHKIHS pacCMaTprUBaIOTCS
KaK IpOsBICHHUE, XapaKTepHOe Ul JTI000ro KPUTHYECKOro CO-
CTOSIHUSI HE3aBUCUMO OT €ro 3THoJ0ruu. I1omo0HbIi B3Isi 00-
YCIIOBJIEH T€M, YTO MOBPEKACHUE SHIOTEIHS IPU KPUTUIECKUX
COCTOSIHUSIX BO MHOI'OM CBSI3aHO C aKTHBALMEH MPOLIECCOB CBO-
6oaH0-paaukanbHoro okucienus: (CPO), koTopsie mporpeccu-
PYIOT B ycII0BHsIX periepdy3ur U peOKCHICHALIUH, YTO SIBIISICTCSI
HEKOH “STpOreHHei” MK CISACTBHEM MPOBOANMOIT HH(Y3NOH-
HoM Teparnuu [27].

Beaymum narorenetudeckuM 3BeHOM paszButus Ol mpu
TSDKENION MHQEKIUHN SIBISETCS COOTHOLICHHE ITEPBUYHOTO BO3-
neiictBust pakTopoB MHGEKIMU U IPHEKTOB BTOPUUHBIX IIO-
BPEKIAIOIIUX MEXaHU3MOB (9HJAOTOKCUHEMHMS, CHCTEMHBIN
BOCHAJMTEIbHBIN OTBeT). IlepBuuHbIe (aKTOpPBl 3allyCKaroT
MHOXXECTBO TMAaTO(GU3UOJIOTMYECKUX MEXaHM3MOB, BKIIIOYAs
[IyTaMaTUHIYLMPOBAHHYIO LUTOTOKCHYHOCTH, BBICBOOOIK/IE-
HHUE IIPOBOCHAIUTEIbHBIX LIMTOKMHOB U3 KIETOK MMKPOIVIHH,
HEMPOHOB M aCTPOLUTOB, HAPYLICHUE KOPTUKAIBHOTO KPOBO-
TOKA, OKCUJATUBHBIM 1 HUTPO3AaTUBHBIN CTPECC U, B KOHEUHOM
UTOTe, KJICTOYHYIO CMEPTh 4epe3 aronTo3 Wiu Hekpos [28].
OpmuuM W3 BeAylmuX (AaKTOPOB BTOPUYHOTO IOBPEKICHHS
MoO3ra SIBIISICTCS HapylleHHe LepeOpajbHON TeMOIHMHAMUKH,
IPUBOAALICE KaK K I'€MOPparuuyeckuM, Tak U HUIIEMHYECKUM
ocnoxuaeHusM [29,30]. TloBpexxaeHne remarosHiedamndecko-
ro 6apeepa (I'DB) npu rUMmoOKCHH T0Ka3aHO MHOTOYHCIICHHBIMH
KJIMHUYECKUMH U SKCIIEPUMEHTAJIbHBIMU HCCIIeIOBaHUAMU. B
[IATOr'€HEe3¢ TUIIOKCUU CYLIECTBEHHYIO POJIb UTPAIOT H3MEHEHUS
MHUKPOLUPKY/SILIUU U POLECCOB TPAHCKANMIIJIIPHOrO 00OMEHa,
MOJ/ICPIKUBAIOLINX META0OIUYECKHUI U TeMOJUHAMUYECKUI TO-
MeocTa3. MUKpPOLHPKYIITOPHOE PYCIIOo OBICTPO pearupyer Ha
paznuuHble (aKTOpbI BHEIIHEW U BHYTPEHHEW CpeJibl, a H3MeHe-
HUSI B MUKPOCOCYaX OKa3bIBaIOTCS paHHUMHM U cTOHKuUMHU. [Ipu
KPUTHYECKUX COCTOSHMSIX MPAKTHYECKH Y BCEX OONBHBIX pa3-
BUBAIOTCS BBIPAXKEHHBIC MUKPOLIMPKYIATOPHBIE PacCTPOICTBa,
BO3HHKAIOT BOJICMUYECKHE HApYILICHUs, KOTOPbIE yCYryOIstoT
BTOPUYHOE TOPAKSHUE T'OJIOBHOIO MO3ra U BBI3BIBAIOT I'MOEIb
npyrux cuctem u opranos — CIIOH. IIporpeccupoBanue 31o-
r0 KOMIUIEKCA MPUBOIUT K HEJOCTATOYHOCTH KPOBOOOPAILIEHHS
U JIbIXaHUs U, CJIELOBATENIbHO, K PA3BUTHIO COOTBETCTBYIOLIUX
(OpM I'MIIOKCHH, KIMHUYECKH HPOSBILIIOLINXCS B hopMupoBa-
HUM MEHTAJbHBIX HAPYIUCHWH, JE30pUEHTALMU, HAPYLICHUAX
cHa ¥ OOJPCTBOBAHUS, @ TAKIKE KOTHUTHBHON JUC(HYHKIUEH.

Juarnocruxa OI1 kpurndeckoro cocrosiaust (OI1IKC) B Hacto-
sI1ee BPEMsl BBI3BIBACT 3aTPyIHEHUS, ITOCKOJIBbKY HET «30JI0TOrO
CTaHJapTa» JMAarHOCTUYECKUX MAapKepOB JAHHOIO COCTOSIHUSL
CyILEeCTBYIOT pa3IMyHbIe METOJIb! OLIEHKHM BBIPAKCHHOCTH Liepe-
OpasibHbIX Hapyuenuid pu DI, BkIrodarome HelporCcHXuaTpu-
yeckoe 00ciIeioBaHNe (HAapyILCHHsT CO3HAHMS, CYIOPOTH, CHIKE-
HHE KOTHUTUBHBIX (QyHKuui), Busyanmsauuio (MPT u KT), D3I,
Be3BaHHbIe noTeHnuaiel (BIT) [31]. Cpenu meTonoB aboparop-
HOM JIMarHOCTUKY NpeAsiaracTcs OLEHUBATh YPOBEHb PA3IMUHbIX
ouonorndeckux Mapkepos nospexacuus [{HC [32,33]. bonbinus-
CTBO HCCJICIIOBAHKUI COCPEIOTOUYCHBI HA HEUPOH-CICIU(PUICCKON
enonaze (NSE) u Ha Genke S100b, kotopslii Oonee crienupudeH
JUISL TIOBPEKJICHUSI IIMAIBHBIX KIETOK [34]. VX 3HaueHue mis
CKpUHUHIa U MOHUTOpUHTa D11 ABIISETCS CIIOPHBIM BBUY TUCKYC-
CHOHHBIX PE3yJIbTaToOB UCCIIeI0BaHMil. B cBs3u ¢ 3TM pa3paboTka
nuarHoctudeckux moaxonoB k DIIKC sisisieTcs ogHOM M3 BaxK-
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HEHIMX 33/1a4, TaK KaK OMPEICISICT TAKTUKY JICUCHHUS OOJBHBIX B
OCTpBII TIepuo 3a00s1eBaHuSI.

ITo MHEHHMI0O MHOIMX aBTOPOB HauOojee YyBCTBUTEIBHOM
JIMarHOCTUYECKON IpOoLeAypoHt SIBISETCS IPOBEACHHUE IEKTPO-
suiedanorpaduueckoro uccienopanust (OOI7). OmHako KpaiiHe
CIIOKHO OOBEKTUBHO OLIEHUTH (DYHKIHOHAIbHYIO aKTUBHOCTb
LIHC y pebenka, Haxomserocst Ha VIBJI, nomy4aromiero kom-
IUICKC IPEraparoB, BIMSIONMX Ha OHOAIEKTPUYECKYIO aKTHB-
HOCTb T'OJIOBHOTO MO3ra. TsKesble TOKCUYECKHE M THIIOKCHYe-
CKHE COCTOSHUSI BIMAIOT Ha KPOBOOOpAILICHHE BO BHYTPEHHEM
yXe ¥ ceTyarke Ia3a. Pa3BuBaromasics B pe3yasTare 3TOro uie-
MHsI HeHPOCEHCOPHOIT 001acTH JTabupUHTA, PUBOASIIAS K Ha-
pyHmEeHUAM MUKPOLUUPKYIIALIUNA U JIUKBOPOAUHAMUKHU, ABJISACTCA
OJTHUM M3 TIATOTCHETHYECKUX KOMIIOHEHTOB HEWPOCEHCOPHOM
Tyroyxoctu y nereit [35,36]. AHanu3 BbI3BaHHBIX TOTEHIIMAIOB
Hpe/cTaBsieT coO0M MOIIHBIM HHCTPYMEHT H3ydeHHs (yHK-
MOHUPOBAHMSI TEX MJIM MHBIX CHCTEM rOJIOBHOro mosra [37].
C nOMOUIBIO HUX OLICHHWBAETCS PEakiHs MO3ra Ha CEHCOPHYIO
CTUMYJIALUIO, B T.4. YYUTBHIBAIOTCS OTBETHI, TCHEPUPYEMBIC 101~
KOPKOBBIMHU CTPYKTypaMu cTBosa Mo3ra [38,39]. B cBs3u ¢ atum
JIOTIOJTHUTEIbHYI0 HH()OPMALIUIO O COCTOSHUHU Pa3JIMYHBIX Iie-
peOpasibHBIX CTPYKTYD, JQKE B YCIOBHIX MEIMKAMEHTO3HOM
cenaIyu, Mo3BoJsieT nonydnTh uccnenoBanue 3BIL. s 00b-
CKTHBH3AIMM HUMCIONIMXCSA (DYHKIHOHAIBHBIX HAPYIICHUH CO
CTOPOHBI I'OJIOBHOI'O MO3ra Inpu KPpUTUIECKUX COCTOAHUAX, pa3-
BUBLINXCS Ha (hoHEe MH(PEKIIMOHHBIX 3a00JIeBaHuUil, TIpe/IaraeT-
¢sI MCTTOJIb30BaTh JanHbie DOI u 3BII.

ABTOpBI UMEIOT MHOTOJIETHHH OIBIT Pa0OThI C peaHUMAaLHOH-
HBIMHU O0JbHBIMU HH(eKIronHoTo npoduis B GI'BY JTHKINB
®OMBA Poccuu. 1o nanHbIM aBTOPOB, YaCTOTa Pa3BUTHS HIIE-
(asonatuy KPUTHYECKUX COCTOSHHMH y TMAlMeHTOB C IeHepa-
JIN30BAaHHBIMH HH(EKIIMOHHBIMU 3a00JICBAHUSAMHE, TPEOBIBAIO-
wumu Ha VIBJI, cocraBnser 75%, a B ortmaneHHoM (cmycts 1
IOJl) UCXOZIe y PEKOHBAJIECIIEHTOB YaCTOTa HEBPOJIOTHYECKOTO
nedunuta gocturaet 33% [1]. 3a sHuedanonaruo KpUTHIC-
CKOTO COCTOSIHHSI aBTOpaMU HPUHUMAETCS - HH(EKIHOHHO-
orocpeoBaHHas LepedpanbHas AUCQYHKLHS, BO3HHKAIOIIAS
BHE HEIMOCPEICTBEHHOIO BOCHaiauTenbHOoro npouecca B LIHC,
IpU OTCYTCTBUU BPOKJICHHBIX META0OINYECKUX HAPYIICHUN U
oprannueckux 3abonesanuii [{HC, comyTcTBytomas pa3BuTHIO
KPUTHYECKUX COCTOSHHMH J11000r0 reHesa, TpeOyromias Ipo-
BECACHUA HCKyCCTBeHHOﬁ BCHTWJIALMU JICTKHUX l/l/I/IJ'll/I HaJIn4ue
1iepeOpaIbHON HEIOCTATOYHOCTH IOCie OTIYYeHUsS NalUeHTa
or UBJI (B oTCyTCTBUM MEAMKAaMEHTO3HOW Celaluu), MpOsiB-
JiAromascsas U3MECHEHUEM YPOBHS CO3HaHUS I/I/I/IJ'II/I cyaoporaMu
C COXpaHEHHEM ICHXOHEBPOJIOTHYECKOro jaeurmra oosee 24
YacoB OT HAaYaJIbHBIX MPOSBIEHUI (JINOO OT MOMEHTa OKOHYa-
Hus MBJI) B coueTanuu ¢ HaaMyueM NPOAJICHHBIX W3MEHEHUH
OMORJIEKTPUYECKON aKTUBHOCTH I'OJIOBHOTO MO3ra IO JaHHBIM
¢yukumonanpHbix uccnenosanuit (92T, BII). Kak cienyer u3
npeJlaraeMoro aBropamu ompeaeiaeHus, nauueHtsr ¢ DITKC
— OTO HE TOJIBKO NMallMC€HThI B KPUTHICCKOM COCTOAHHU C LIEPE-
6pa.]'ll>H]>IMI/I HapyHmEeHUsAMHU, NPEALICCTBYIOUUMU IIEPEBOAY Ha
NBJI, HO, ¥ Te, Yy KOr0 CUMITOMaTHKa COXpaHsIIaCh WM BO3-
HUKJIa nocse cHATus ¢ MBJL, B ycroBusAX OKOHUaHMS NEHCTBUA
MEIMKaMEHTO3HOH celaluu.

B rtepanuun DIl 3HaYUTENbHBIH MHTEPEC MPEICTABISIOT Jie-
KapCTBCHHBIC IIpEriaparhbl, CIIOCOOHBIE BIHATH Ha pas3jinyHbIC
MeTaboJINueCKUe IIPOLECChI B OPraHU3MeE B LIEJIOM U B TOJIOBHOM
mo3re, B yacTHocTH. K Takum mpenaparam otHocutcst Llutod-
JIJaBUH, B COCTaB KOTOPOT'O BXOAAT AHTApHasA KUCJI0Ta, NHO3WH,
HUKOTHHAMUJ ¥ pubodiaBuH. B cOOTBETCTBHU C COBPEMEHHBI-
MH TIpECTaBICHUSIMH 00 OOMEHE BEIIECTB B TOJIOBHOM MO3re
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¥ O POJIM TIPEerapaToB SIHTAPHOW KUCIIOTHI B POIECcCax dHepre-
THYECKOT0 MeTaboJIM3Ma, CUUTACTCs], YTO (papMaKOIOTHISCKUe
addexrsr [{urodaBuna 00yciOBICHbI KOMIJIGKCHBIM BO3/CH-
CTBHEM BXOAALIHMX B COCTAaB €ro KOMIIOHCHTOB Ha ITOBBIIICHUEC
HPOIYKLIUH SHEPruM B KieTkax. [lokazaHo, 4To OHH CIIOCOO-
CTBYIOT AKTHBH3AaLMK a’pOOHOr0 MeTaboiu3Ma HEHpOHOB M
KJIETOK ININH, YTO IIPUBOAUT K YBEJIMUCHUIO YPOBHS yTUIIN3allUN
IJIFOKO3bI M B UTOTE K MOBbIIIeHUI0 oOpa3oBanust AT® [40]. Kak
B DKCHEPUMEHTAJIBHBIX, TaK U B KIMHUYECKUX YCJIIOBUAX yGe—
JIUTENIBHO IPOIEMOHCTPUPOBAHO, 4TO npumeHenue Llnrtodua-
BUHA YBEJIMYMUBACT YCTOHUMBOCTH MEMOpaH HEHPOHOB U KJIETOK
INIMK, a TaKXE UX OPraHeill K BO3ﬂeﬁCTBHlO HIIEMHUH, TUITIOK-
CHHU, TOKCHYECKUM BO3ICHCTBUSAM. DTOT mIpernapar CrocoOeH
HE TOJIBKO MOBBIIIATh 00pa3oBaHue B MUTOXOHAPHIX AT®D, HO
¥ YrHEeTaTh U30BITOUHYIO MPOIYKIHIO CBOOOIHBIX PaJHKaJoB,
HPESTCTBYS Pa3BUTHIO OKCHIAHTHOTO CTPEcca M IMEePeKHCHO-
ro OKHCJICHUS JUNUA0B. BMecTe ¢ TeM MMPOKUi CHEKTp K-
HUYECKUX d(Q(PEKTOB KOMOMHALNK «UHO3MH + HUKOTHHAMHI +
pubodaaBuH + sHTApHAST KUCIOTa» HE MOXET ObITh OObsICHEH
UCKJIIOUUTEIBHO HOPMaJIU3aliel S3HepreTHYeCKOro MeTabous-
Ma. Tak, UMEIOTCs CBEICHUS O TOM, YTO IPUMEHEHUE Ipernapara
CHOCOOCTBYET YBEJIMUYEHHIO B HEPBHOW TKAaHW MHTEHCUBHOCTH
6eTa—OKl/ICJ'leHI/15[ JKUPHBIX KHUCJIOT U BOCIIOJIHCHUIO jle(blfll_ll/ITa
KJIFOUEBOro TOpMO3HOro Heipomeauaropa B [IHC — ramma-
amuHoMaciisiHo# kucioTsl (TAMK). MMeroTes Taxoke pesyinbra-
ThI OKCIIEPUMEHTAJIbHBIX PICCJ'Ie)lOBaHPIﬁ, CBUACTEJILCTBYOIIUE
O TOM, YTO IPHUMCHECHUEC ﬂHTapHOfI KHCJIOTBI B MaJIbIX J03aX
OKa3bIBAC€T CUTHAJIBHOE JACHCTBUE HA Psil MOJICKYJISIPHBIX TPO-
LIECCOB B HEPBHOH KieTke [41].

Yacrora HexenaTeJIbHBIX MOOOYHBIX 3(PPEKTOB TP IpHU-
MCHEHHM IUTO(IaBUHA HEBEJINKA, OH O0ONagaeT XOpOIIci
HEePEHOCHMOCTBIO, @ TaKXKe, YTO MPEJCTABISICTCS 3HAYMMBIM,
Y/IOBJICTBOPUTEIIBHBIMU ~ (PapMAaKOIKOHOMHYECKUMHU ~ XapaKTe-
pHCTHKAaMHU. YUHTBIBasI BHICOKYIO 9(()EKTHBHOCTb M XOPOLIYIO
HEePEHOCHMOCTb, Mpernapar MUPOKO MCIIONB3YeTCsl B KIMHUKE,
B T.4. B He)lldanH'—leCKOﬁ IPAKTUKE B Pa3JIMYHBIX CUTYyallUAX,
CBsI3aHHBIX C ueperaanblMM HapymeHUAMHU, aCTCHUYCCKUMHU
COCTOSIHUSIMU, CUTYaLUsIMU, COIIPOBOXIAIOIIUMUCA OCTPBIM U
XPOHUYECKNM dHeproaeduirurom [1].

CBoeBpeMEHHas JIMarHOCTUKA, a TAaK)Ke MPUMEHEHHE KOM-
IUICKCHOH Teparuy, ONpeaesseT KaueCTBO OKa3aHUs MEAULIVH-
ckoii momortnu aersim ¢ DITKC [42].

B kauecte npumepa DIIKC y nanuenra ¢ TspkeabiM HH)eK-
LIMOHHBIM 3200JIeBaHNEM NIPUBOJUM COOCTBEHHOE KIIMHUYECKOE
HabOroieHne pebenka, nocrynusiiero B KnHuky OI'BY «Jlet-
CKHUIf HAay4HO-KIMHUYECKMH LEHTP HWH(EKIMOHHBIX Oose3Hel
DOMBA Poccuny B HOstOpe 2019 1.

Knunuueckuii cryyaii. Jleouka 10 set, nocTynuia B KUIIed-
Hoe otaenenne GI'BY JTHKIWUB ®MBA Poccun 1.11.2019 (3
CYTKH OT Hayajia 3a00JIeBaHus1) C IPEeIBAPUTEIILHBIM THArHO30M
OCTPBIil FaCTPOIHTEPUT.

W3 anaMHe3a KU3HH U3BECTHO, 4TO peOeHOK oT 1 OepeMeH-
HocTH, | cpouHbIX ponoB. Macca tena npu poxaenuu 3750 rp,
qnHa Tenna — 55 oM. OueHka mo mikaine Amrap — 8/9 6asos.
Beinncana Ha 5 cyTku. [lepron HOBOpOXEHHOCTH 6e3 0COOeH-
Hocrteit. Pocna u pasBuBaiack mo Bo3pacty. Habmronanace og-
TaJBMOJIOTOM C IMarHO30M MHUOIIHSI CPEIHEH CTEIIeHH.

IpuBura no uHaUBHAYaIbHOMY rpaduky. COCTOUT Ha ydere
y aJuIeproJiora: aJuieprusi Ha ObITOBBIC aJUICPIeHBI (aJulepruye-
CKHIi TPaXeOOPOHXUT, PHHHT).

3 anamnesa 3a00J1€BaHKs U3BECTHO, YTO A€0OT OOJIE3HN UMET
mecto 30.10 (1-if gerpb Gose3Hn) ¢ HeOPHITBEHOM JTUXOPAIKH, TUC-
HETCUM, OAHOKPATHOW PBOTHL. B mocneayromme qHU COXpaHs-
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Jach JIMXOPAJKa, XKUIKHH CTYJ, MOSBUIACH ClabOCTh, OTCYT-
ctBue anmneruta. Ha 2-e cytku 3a6oneBanus (31.10) ormeuancs
KPaTKOBPEMEHHBIH AMU30/1 U3MEHEHHsI CO3HaHUs Ha (oHe Jiu-
XOpaJlKu, KynupoBaBLIHiics camocTosTenbHo. 1.11 (Ha 3 cyTkn)
- Temreparypa 10 40°C, MHOTOKpaTHBI CTY]T HCOOHIIBHBIN, 6€3
[IaTOJIOTUYECKUX MpuMecei. Jleunmnach caMocToATENIbHO, MOy~
Jajia CMeKTy, sHTepodypui, nomaucopd u sonepamuia. Dddexra
OT MPOBOAMMOM Tepanuu He oTMedanoch. lloctynuna Ha 3-u
CYTKH OT Havana 6ome3nu (1.11) ¢ momo3peHnem Ha OCTpBIi Ta-
CTPOIHTEPOKOIIHT.

Ha MOMEHT MOCTYIJICHHs COCTOSIHHE PacleHHMBAJIOCH Kak
CPEIHE-TSDKENIOE 3a CYeT OOIICHH(EKIIMOHHBIX MPOSBICHUM.
Temneparypa tena 37,6°C. Co3Hanue sicHoe. MeHHHIeallbHbIC
CHMIITOMBI - OTpHLATeNbHbIE. ApTepuanbHoe naBnenue — 110/60
MM.pT.cT. YacToTa 1pixanus 22 B MUH. [10 BHyTpeHHUM opraHam
— 06e3 maroJ0rnYecKuX U3MEHEHHH, oOpainaia Ha cebs BHUMa-
HUE YMEpCHHas GOHCSHCHHOCTL IIpHU naJibIIaliiu XUBOTA CJICBa
B o0iacTé ToJCTOro KumiedHuka. CTyn JKUIKUH HEOOMIbHBIH
10 10-12 pa3 camMornpou3BOJIILHO TOATEKAJ, CO CJIOB, 0€3 Mpu-
Meceil. B aHann3ax KpoBH MMeNl MECTO HEHTPO(QUIBHBIH CABUT
(manoukosiiepubie HeirTpodmisl — 47%, CErMEHTOSIIEPHBIC —
24%) na done oTHOCHTENBbHOM Neiikonernu (3,3x10%9/m), pes-
KO IOBBIIICHHBIN ypoBeHb C-peaktuBHOrO Oenka (333,6 mr/n),
MPOKAJBIIMTOHUHOBBIN TecT 0,5 HI/i. YUHTBhIBas BEPOSITHOCTh
OaKkTepUaNbHON MPUPOIBI OCTPOH KUIICYHON WH(EKINH, C MO~
CTyIUICHHs] peOCHKY Ha3HaueHa aHTHOAKTepUabHas Tepartus.

Ha 4-e cytku 3a0oneBanus (2.11) B 07:40 na npodunsHOM
OTJCJICHUHU ITOSABUJIINCH )KaJ'[O6bI Ha BsJIOCTH, JACBOYKA HEC BCTy—
nana B KOoHTakT. OOILIee COCTOSIHME PACLEHEHO KaK TsDKeJoe.
Cosnanue 12 GamnoB no mkane koMbl [asro. I'mnoBonemus.
IIpu ocMoTpe: Ha BONPOCH! HE OTBEYasia, BBIMOJIHIIA HPOCTHIC
KOMaH/IbI (OTKpbIBaa I71a3a, okumasa pyky, crudana HOru, pe-
arupoBajia Ha 00JIeBOH pa3apakurTenb «Mbluanuem»). Y[ — 22
B MuH. UCC — 78 ynapos B mut. AJ] 90/55 mm pt cT. MeHuHTe-
AJIbHBIX CUMIITOMOB U CYJOPOI HE OTMEYAJIOCh. I[eBI/IaLlI/IS[ A3bIKa
Bi1eBO. 1o TsKecTn cocTosiHus, 00yCI0BICHHON LiepeOpaibHOi
HEJI0CTaTOYHOCThIO, PEOCHOK IMEepeBeieH B PEeaHMMAlOHHOE
otnencaue ®I'BY JHKIMB ®MBA Poccuu, rae otmedancs
03HOOOMOOOHBIH MAPOKCH3M C TOHHYCCKHUM KOMIIOHCHTOM B
KOHEYHOCTSX, KY[IUPOBAaHHbIM BBEICHUEM pelaHuyMa. B cBs3u
C HapacTaHHEM IepeOpaTbHO HEAOCTATOYHOCTH PEOCHOK OBLI
nepeseneH Ha MIBJIL.

DKCTPEHHO € LEJbI0 UCKII0UYEHHsT Malb(OpMaLUH, OCTPOTO
HapyLIEHUs] MO3rOBOTro KpoBooOparenus 2.11 (4-ii nenb 6ones-
HH) nposeneHa MPT rojgoBHOro Mosra - BBIBICHO OOLIMPHOE
cuMMeTpuuHoe n3MeHenne MP-curnana ot Oenoro BemiecTsa B
obeunx remucdepax, He HaKarIMBarolee KOHTpacT (puc. 1).

Puc. 1. Obwupnoe nopasxcenue 6eno2o eeujecmea 2nyO0Kux
omoenog 6 obeux cemucghepax 20il06HO20 MO324 C NPUSHAKA-
MU YUMOMOKCUYECKUX USMEHEHULl, ¢ 0Zpanudenuem ouggysuu
(UK cruocen 0o 0,25x10-3 mm2/c)
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B ximMHMYecKkoM aHanu3e KpoBU Ha 4-¢ CyTKU BBIPaXKEHHbIH
HEeUTpoHILIe3 CO COBUIOM BIIEBO (IayoukosiiepHbie — 47%,
cerMeHrosaepHbic — 24%), Ha (one neiikonennu (3,3x109/m). B
OMOXMMHUYECKOM aHanu3e KpoBu 4.11. oTMedanoch pes3koe mo-
BeiieHue C-peaktuBHOTO Oenka 10 333,6 mr/i, Ha (oHEe HOp-
MAaJIbHOTO MPOKaJIbIUTOHUHOBOTO TecTa a0 0,5 ur/in. B 6uoxu-
MHUYECKOM aHAJIN3¢ KPOBH OTMEYaaach runepGuOpHHOrCHEMUSI
(5,5 r/n), ysenmuuenre MHO (1,30), a Tak:ke MOBBIIICHUE YPOB-
ust J[-mumepa (1,5 Mxr/min), Mmerabonuueckuil alua03, THIIOHA-
Tpuemus (10 129 Mmons/i).

Jlnst vckitioueHus: HeWpOUH(EKIMOHHOM MaToNOTHU U yTOY-
HeHUs JMarHosa Ha 8-e cyTku 3aboseBanust (6.11) mposenena
nmoM0OasbHast MyHKLHS - Oe3 MaToJIOrHYeCKUX M3MEeHEeHUH (I1o-
JIy4eH MpPO3pPayHbIil JMKBOP, BBITEKAIOUIMH IOA HOPMaJIbHBIM
JaBiIcHUEM, 1IUTo3 - 1/3 ki1, 6emok 0,552 /i, Heitrpoduisi-1 ki1,
nuMbonuTs 1 KII).

Panee umenn MecTO MPOTHBOIIOKA3AHUSI K IIPOBEACHHIO TaH-
HOM npoueaypsl BBULY HeCTaGl/lJ'[l)HOFO COCTOSIHUA NMAITMCHTKU,
Pa3BUTHS OTEKa FOJIOBHOTO MO3ra.

BaKTepI/IOHOFI/I‘leCKHe 1 MOJICKYJISIPHBIC UCCIICOBAaHUS KPOBU
U 11epeOPOCTUHAIBHON KUIKOCTH HA MEHHHIOKOKK, ITHEBMO-
KOKK, TeMO(QHJIbHYIO IAaJ0YKy, TepIIECBUPYCHBIC U KIICIEBbIC
UH(DEKIMU — OTPHULIATENIbHbIC.

[Tpu mpoBeeHNH MOJIEKYJSIPHOTO HCCIIEOBAaHUH METOIOM
TLIP na 3-it neHp Gose3HU B (eKamusx OOHApYKCHA CallbMO-
nesesnas JIHK, B xposu JIHK Bupyca repneca uenoseka 6
tuna (BI'Y 6), IgG k uutomeranoBupycy.

ITo pesynasraram OKI, DXO-KI" npu3Haku TOKCHYECKOH Kap-
muonaruu (OKI' Ha 7-e cyTku) — HapyLleHue IpOLEcCOB pe-
noJiapusau, U3MCHCHUE PCHOIApU3alliid B BUJAC CHHIXKCHHUA
ammutynel T. CUHAPOM paHHEH penoIspU3aliy SKeTyI0YKOB,
cunzpoM ykopoueHHoro PQ. Ha Oxo-KI (7-e cyTku): nonoaHu-
TEeJbHAs XOpAa JIEBOTO JKEIyI0UKa.

JIOTIOTHUTENBHO, C LENbI0 MCKIIIOUSHUsI HAPYIICHUST MO3T0-
BOTO KPOBOOOpAIEHHs, OTeKa T'OJIOBHOIO MO3ra IPOBOIUIIACH
HelipocoHorpadusi, a TaKKe YIbTPa3BYKOBOE HCCIICIOBAHHE
r1a3a u OpOUTHL

V3U rna3a u opOuTHI Ha 4-€ CyTKH OOJIC3HU: 3pUTEIIbHBIC He-
PBBI ¢ 000JI0YKAMU PACIIUPEHBI, CTIpaBa 10 6,6 MM, ciieBa 1o 6,1
MM, 4TO YKa3bIBaJIO HA HAJIMYNUE BHyTpPl'-lepel'lHOﬁ TAIEPTEH3UU.

Ha DO9I" Ha 8-¢ cyTku 00j€3HM — yMEpEHHbIC HapylleHUs
OMOAIIEKTPUYECKOM aKTUBHOCTH T'OJIOBHOI'O MO3Ta.

le/l UCCJIICAOBAHNU 3PUTECIIbHBIX BbI3BAHHBIX IOTCHIHAJIOB
(3BII) Ha 15-e CyTKH - CHIKEHHE aMIUIUTY/Ibl KOPKOBOTO OTBE-
Ta N2-P2 (ammurtyna N2-P2 cnpasa 7,2 MxB, ciesa 6,4 MxB).

[IpunuMas Bo BHMMaHME OCOOCHHOCTH aHaMHe3a 3a0o0-
JICBAHUS, AUHAMUKY Ppa3BUTUS [IaTOJIOTHYECKOM CHMITTOMA-
THUKH, JIaHHBIC na6opaT0prlx H HeﬁpOBHSyaHVISaHHOHHbIX
UCCIIe/IOBaHU, cOoCTOsiHME peOeHKa TPaKTOBAlIOCh KaK Teue-
HHE TeHEepaM30BaHHON OaKTepHabHO-BUPYCHOW HHQEKIUH
(canpMoHesIe3+Bupyc repreca 6 Tumna). OciioxHeHHeM 3a0oie-
BaHUsI SIBUJIOCH Pa3BUTHE OCTPOI SHIIE(ATOIATHH, TOKCHYECKOM
MHOKapauonariy. Jluarsos sHuedanura He ObUT TOATBEPIKICH.

C nocrymenuss B8 OPUT, noMuMo aHTHOAKTEpHAIbHON Te-
pamuu (JtenpauuH u3 pacyera 100 MI/Kr/cyTku), B CBsI3H C He-
BO3MO)KHOCTBIO HCKJIIOUEHHUS OCTPOro SHIE(aInTa, NalUeHTKa
HoJIy4aja MpOTUBOBUPYCHYIO (anukiioBup 30 MI/KI/CyTKH, BU-
¢epon 1 min ME x 2 paza B ieHb), a Takke KOMIUICKCHYIO [aTore-
HETHUYECKYIO TEpPaIlHIO, BKIIFOYAIOLILYIO MpPeraparbl MPOTUBOOTEY-
HOTO JeiCcTBHS (MAHHUTOI U comymezpoit 10 mr/kr/cyT NeS), ¢ 4-x
CYTOK 3a00JIeBaHus - IPOTUBOCYIOPOXKHBIN Ipernapar (KOHBYJIEKC
30 mr/xr/cyt). [IpoBozusack NPOQUIAKTHKA CTPECCOPHBIX 5I3B HH-
rHOUTOpaMH MPOTOHHOTO Hacoca (OMerpazon).
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B cBsi3u ¢ OTCYTCTBHUEM ITHOJIOTHYCCKUX JaHHBIX 3a repriec-
BUPYCHYIO 3THOJIOTHIO 3a00JICBaHMs, A TAKKE MPOrPeCcCHpPOBa-
HHME OTEeKa rOJIOBHOTO MO3ra, B TEpaluk OTMEHEH alUKJIOBUD
(6.11, 8-e cyTku 3aboyieBaHUS) U IIIOKOKOPTUKOHU/IBI, yCHIICHA
MeTabonuecKasi ¥ HOOTPOIHas Tepanus (MUTo(IaBuH B 103€
10 M 1 pa3 B neHb, BHyTPUBEHHO KalleJIbHO Ha 5% INIIOKO3€,
10 gmeit, Butamun J{ - 2000ME/cyt, Butamun B6 - 2 mu, mu-
paueram 20MJI/Kr/cyT), IPOAOIKEHBI BaJIbIPOATHI, JOOABICHBI
npobuoTuku (6udupopm).

Ha ¢oHe KOMIUIEKCHOM Tepamuu, BKIFOYAOMICH, IuTodIa-
BHH, KOTOPBIi OKa3pIBaeT KOpperupyoliiee elicTBUEe Ha MeTa-
OoMuecKui anuio3, Je3arperalilioHHOe, aHTUIMIIOKCUYECKOE,
AHTUOKCUAAHTHOEC, aHTUIUTOKHUHOBOC U HMMMYHOMOAYJINPYIO-
niee JeMCTBHE, COCTOSIHUE OOJBHON B IMOCIEAYIOLIME J1ECATh
cyTok crabunusuposanock. Ha 13-¢ cyTku ot Havana 3aborne-
BaHUs peOeHOK ObLT cHAT ¢ anmnapara VMBJI. BHe cenauuu npu
ocMOTpe Ha 15- CyTKH — 0TMEYasioch IICUXOMOTOPHOE BO30YK-
JIeHHe peOeHKa, JIUTENbHOCThI0 Oosee 24 4acoB, B IPOCTPaH-
CTBE ¥ BPEMEHU HE OPHEHTUPOBAJIach. Y TBEpIKIalia, YTO HAXO0-
IuTcs B Xoreapace, B AHIIUM (TIpeacTaBisuia ceOs OJHUM 13
repoes kHuru «lappu Ilorrep»). OTBevana Ha BOIIPOCH], B TOM
YHUCJIC 3aJaHHbIC HO—aHFHHﬁCKH, NEPUOAUYECKHU — OTMEYAJIOCH
JBUTaTeNbHOE Bo30yxaeHue. [asubie menn D>= S. Hucrarma
HeT. OuaroBasi CHMIITOMAaTHKa He BbIpaxkeHa. Peduiekchl )xuBble,
CUMMETPUYHBIC. Hanunune KIMHHYECKON CUMIITOMATHKH B BHIC
JACIpus, I€30PUCHTAllUU B IIPOCTPAHCTBE BHE MECIMKAMEHTO3-
HOW celaluu, B COBOKYMHOCTH ¢ JaHHbIMH 3BII (cHmxeHue
AMILIUTY/bI KOPKOBOro oTBeTa N2-P2) mociayXunu 0OCHOBaHUEM
I IOCTAaHOBKHU auarHosa DII.

Ha ¢one nmpoBoaumoii Tepanuu B KIMHUYECKOM aHaIH3e KPo-
BH OTME€YaJlaCh ITOJIOKUTE/IbHAaA JUHAMHKAa B BUJI€ HOpMaJn3a-
MK BCeX Tokaszareneit ¢ 10 aHs 0osie3HH, HOPMATH3ALUS T10-
Kas3aresel reMoCcTa3uorpaMMbl MPOU30LLIA K 8-My JHIO, HMEIN
MECTO OTPHULATEIbHbIC NOCEBBI HA CATbMOHEILTY.

OpnHako, HECMOTPSI HAa TPOBOAUMYIO TPOQHIAKTHKY CTpec-
COpHBIX 3B, ¢ 14-X cyToK OT Hauana 3aboneBanus (12.11 u
13.11) — ObITO OTMEYEHO 2 3MM30/a MOSIBIECHHUS KPOBH B CTY-
Je, a B JAJIbHEHIIEeM CTyJ [0 THIy «MaJWHOBOIO jxeney». [lpu
OCMOTpPE HpﬂMOﬁ KHUIIKHU, HA MEPYATKE BBISABJICHDI HEOOUJILHBIE
CI'yCTKU TEMHO-KpacHOM KpoBH. 1o ycTaHOBIEHHOI ra300TBOX-
HOM TpyOKe - OTOLLIN Ta3bl U CKYJHBIH KUAKAH TEMHO-BHII-
HEBbIN CTys1. B nmuHamuke oTMedanoch HapacTaHue OJeJHOCTH
KOXKHBIX ITOKPOBOB, B KpoBH TpomOormronenus (98x109/m),
anemus (remoriobun 83r/1, sapurpountst — 2,87x10' /). Pebe-
HOK OCMOTPEH XHMPYPIoM, C IMarHO30M JKEITyJI04HOE KPOBOTE-
YeHue ObUT epeBeicH B MPOGMILHBIH CTAIHOHAP B XUPYpPrUde-
CKO€ OT/IEJICHHUE /IS JAIbHEHILEro JIeUeHHUSI.

[pencraBneHHOEe KIMHUYECKOE HAOIIOICHHE CBUICTEIILCTBY-
€T O TOM, YTO TSDKECTh TeYCHHsI MHPEKIIUOHHOTO 3200JIeBaHUs Y
JeTeil MokeT ObITh 00yCIIOBIICHA TEKyIlei coueTaHHoi nHpeK-
1Mel, IpU KOTOPBIX PUCK Pa3BUTUSA KPUTHYECKHX COCTOSHUM
Ype3BbIYaHO BBICOK B AeTCKOM Bospacte [9,1]. IIpuBeneHHbli
KIMHUYECKUI Cilyyail MOATBEpXkIAeT, YTO HajIu4yue y IMalu-
SHTKU TSDKEIOro HH(EKIIMOHHOTO 3a00JieBaHMsl COYETAHHOM
9TUOJIOTHH (CajbMOHEIIe3repriec YeaoBeka 6 TUIa) sSBIsSeTCs
npenukTopoM passutus DIl xputuyeckoro cocrosnus. Tsoxe-
nast popma casibMoHeIlIe3a, Ha (poHe TeKyIel reprecBupyCHOM
MHQPEKIUK, B COBOKYITHOCTH C HCIIOIB30BAaHHUEM JIONEpaMuia
B OCTPOM IepHoje 3a00JICBaHMUS, BEPOSITHO, CIOCOOCTBOBAJIH
nHpeKInoHHO-ToKcnueckomy mnopaxkenuto [IHC B Buzme DOII
KPUTHYECKOTO COCTOSIHUS B 1e00Te 3a00J1€BaHus U 1OCie OT-
syuenust nauueHTku ot UBJI. Mmena mecTo TUnuyHast CMMITO-
MaTHKa, OIMCaHHas Pa3HbIMHU aBTOpaMH, B BUJEC HAPYLICHUS
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CO3HAHUsI, JEIHUPUs, CYIOPOT, ICHXOMOTOPHOTO BO30YXKICHUS,
JUTATEIILHOCTBIO Oosiee 24 4acoB, pa3BUBILASICS BHE CEIAIHH.

OCOOEHHOCTBIO TAHHOTO KJIMHUYECKOTO CIIydast sIBJIIeTCs TO,
4TO peOEHOK N3HAYAIIBHO OBLI TOCIHUTAIM3UPOBAH Ha 00LIee OT-
JACJICHHUEC KHIICYHOTI'O l'[pOd)I/I.]'U[ B CPECAHC-TAXKECIIOM COCTOSIHUM,
I7ie HEKOTOPOE BPeMsl 1yBCTBOBAJ Ce0sl XOPOILIO, OTHAKO HMEIIO
MECTO Pe3KOe yXyALICHHE COCTOSHUS B BUJIC HAPYLICHUS CO-
3HAHUSL, IU30/1a CYAOPOXKHBIX MMOAEPrHBAHUI, a TAKXKE 04aro-
BOM CHMIITOMATHKH, YTO CBH/CTEIbCTBOBAJIO O (POPMHUPOBAHUH
SHLE(ATONATUN BCIEICTBUE CTPEMUTEIBHO Pa3BHBAIOLIETOCS
MH(DEKIMOHHO-TOKCHYecKoro Tporecca. [lo nanubiM Bero-
6opomoBoit H.B. [9] mepBbic CUMITOMBI, TaKHE KaK ClIabOCTh,
OTCYTCTBHE alleTUTa, HeJOMOTaHUE U ASPHULUT KOHIICHTPALIIH
BHUMAaHU, OGLI'—[HO MOSABJIAIOTCSA HA paHHCf/i CTaauHM Cericuca, 4a-
CTO JI0 IPOSIBJICHUS JPYTHX OPTaHHbIX HapyueHuil. Ha mo3mHux
sTanax y OOJbHBIX HaOIO#AIOTCsl Oosiee TsDKENble PacCTpOii-
CTBa, TaKKe KaK JACIUPHI 1 CHIbHOE Bo30yxaeHue [17,43]. Ha-
pylueHne co3HaHus B GOopMe Ype3MEepPHON COHIIMBOCTH, CTyIIOpa
WITH KOMBI Yallle Pa3BUBACTCs IIPH MOJIUOPTaHHOW AUCHYHKINH
" CCIITHYCCKOM IIIOKE, YTO MMECJIO MCCTO B OITMCBIBACMOM KJIH-
HUYecKoM citydae [44]. OOparuaer Ha cedst BHUMaHHE (HaKT MpH-
eMa peOCHKOM IIpernapara JIornepamMmml, ClioCOOHOTO TOPMO3UTh
NEPUCTATIBTUKY KHUIICYHHUKA, 3aMCJIATh BbBIBEACHHUE TOKCHUHOB,
4TO, B CBOIO 0YE€PE/ib, CIIOCOOCTBYET N30BITOUHOMY MX HAKOILIE-
HHIO B KUIICYHUKE U IOINalaHUuIO B KPOBb.

BrisBiIeHHBIE H3MEHEHHS B KIIMHUYECKOM aHAIU3€e KpPOBHU BbI-
paXKEeHHOTO HEUTPOHIIIE3a C PE3KUM CIBHIOM BIICBO, @ TAKKE
JICWKOIIEHHsI, MOTYT CBHJICTEJILCTBOBATH O BHIPAYXKEHHOM HH(peK-
LIMOHHOM Tipouecce. [Iprunna neiikoneHuii B noJoOHbIX cityya-
SIX, BEPOATHO, CBA3aHa C IMMOBLIIICHHBIM pa3pylICHUEM KIIETOK B
Celie3eHKe U ¢ MMMYHHBIMU MexaHu3Mamu. OOparman Ha cebst
BHHMMaHHE, PE3KO ITOBBILICHHbIH ypoBeHb C-peakTHBHOTO Oelika,
a raoke Jl-numepa u runepPuOpPUHOTSHEMUsI, YTO CBHICTEIb-
CTBOBAJIO O TOBPEKACHUU COCYIUCTOrO pycia, U HapyIICHHUsX
PEOJIOrNYecKUX CBOUCTB KpoBH. OOHapykeHa B3aHMOCBSI3b
MEX/y MOBBIIICHHBIM ypoBHeM C-peakTHBHOTO Oejika, ¢ cem-
CHC-aCCOIMUPOBAHHBIM AeTupHeM [45], H30BITOYHOE ComepKa-
Hue D-nuMepa cBuaeTenbCcTByeT 00 akTHBaLuK GpuOpHHOIU3a,
KOTOPO#i IPEe/IIIECTBYET YCHICHUE KOaryJIsIIHOHHOTO KacKaa ¢
U30BITOYHBIM 00pa30BaHHEM HepacTBOpUMOro Gpubpuna [46].

IIpu nmpoenenuu MPT ronoBHoro Mosra ObUIO BBISBICHO
obIrpHOe cUMMeTprYHOe u3MeHeHne MP-curnana ot Gesoro
BerecTBa B o0cux remuchepax. OnucaHo HaIUM4YHE THITOWH-
TEHCHUBHOTO CHUTHajia OT OEJIoro BEelIecTBAa MPU CENTHYSCKHX
sHnedanonarusx [47]. MPT-uccienoBaHus BBISBISIOT pa3ind-
HBIC CTCIICHU HCﬁKSHue(baHOHaTMM, a TaKXX€ MHOXCCTBCHHBIC
UIIeMHYeCKHe MHCYABThI. OmMcaHa KOppessilusl Pe3ylbTaToB
MP-ucciieoBanuii ¢ HCXOIOM 3a00JIeBaHMs: TTALIMEHTHI 0e3 13-
menenuit Ha MPT umeror Gosee OJIarompHUsITHBINA MPOTHO3 110
CPaBHEHMIO C MAIMEHTAMH, UMCIOIIMMU u3MeHeHuss Ha MPT
[48]. TloBpexaeHHE MO3ra ONPEICIIICTCS B OCHOBHOM B O€JIOM
BEIIECTBE M COOTBETCTBYET Ba30I€HHOMY OTEKY, BEPOSITHO, OT-
pakarolieMy paspylieHHe reMarodHiedannieckoro Oapbepa.
XapakTep U3MEeHEHUH, BbIABIeHHbBIX IIpu MPT ronosHoro mo3-
ra MOXET CBUACTCIILCTBOBATH O BTOPUYHOM 3aITyCKE CHCTEMHOMU
ayTOBOCIAJIUTEIILHOW TaTOJIOTUH (BaCKYJINT) MM UH(DEKIINOH-
Ho-ToKcnueckoM nopaxennn [[HC na Qone canbMoHesuiesa.
B mosb3y HociieHero npeanonoKeHns: CBUIETENILCTBYET (haKT
IPUMEHCHUS NMALUCHTOM JIoII€paMujia B ﬂOFOCl’IHTaJ’lebIﬁ Ine-
PHOJI, CHIIKAIOIIETO MOTOPHYIO (DYHKIIMIO KUIIEYHHKA, 3aTPy/l-
HSIOILUH BBIBEICHHUE U CIIOCOOCTBYIOUINI ITPOUICHHIO BCAChIBA-
HHs OaKTepHaIbHBIX TOKCHHOB B TOHKO# KuIIKe. B Toxe Bpems,
XapakTep MPOrpecCUpPOBAHUSI HEBPOJIOTMYECKUX TMPOSBICHHMA
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(mMotopHas adasusi, AeBHALMS S3bIKA) HE TTO3BOJIMI HCKITIOUUTh
neiikosHIeaauT Ha GOHE CHCTEMHOTO BOCTIATICHHUSL.

BrisiBiiennbie usmenenust 3BI1 B Buie CHIDKEHUS aMILTUTYAbI
KOPKOBOT'O OTBETa, BEPOSITHEE BCET0, 00YCIIOBIICHBI HeCTICLA(DH-
YECKUM YTHETCHHUEM aKTUBHOCTH KOPKOBBIX HEHPOHOB 3pHUTEIb-
HOIl KOpbI Ha (POHE TEKYIIEro TSHKENIOro 00IenH(EKIIMOHHOTO
npouecca. C onHoii ctoponsl, 3BI1 Ha BCHBILIKY SIBISIETCS BaX-
HBIM JMarHOCTHYECKHM METOJOM MO3BOJISIIOIINM PEIINTh pa3-
HOOOpa3HbIe 3a[a4: BBISBUTH HAJIMYHE 3PCHUS, OLCHHUThH CTe-
HEeHb COXPAHHOCTH 3PUTENBHBIX (YHKLIUH Mepudepuaeckoro
HOJISL 3PEHUsI, ONPEICIUTh CKOPOCTD TPOBEACHHS 3PUTEILHOIO
currana u 3pQeKTUBHOCTH ero 00pabOTKH, a TAKKEe CPABHUTH
AKTUBHOCTB IPABOTO U JIEBOIO MOHOKYJIIPHBIX KAaHAJIOB U UX
OMHOKYJSIpHYIO uHTerpauuto [49], ¢ npyroii - obecneduBaet
HCCIIE/IOBAaHNE TPOBOIMMOCTH 3PUTEIBHOTO MyTH. YBeJHue-
HHME BPEMEHH NPOBOJMMOCTH, BBI3BAHHOE TAKUMH IIPOLIECCAMH
MOXKHO OOHApyXUTb, U3MEPsIs JTATEHTHOCTh KOPKOBOTO OTBETA.
Hapywenunst ammmutyast u Gopmsl curaana 3BIT moryT ObITh
HPH HOBPEKACHUU KOPKOBBIX HEHPOHOB 3pUTEIILHOTO MYTH IIPH
JnemuenuHuzanuu [S0], KpoMe TOro ¢ UX TOMOIIbIO BBISBIISETCS
CHI)KEHHE (YHKLHOHAIBHOI aKTUBHOCTH HEHPOHOB 3pHUTEIb-
HOI1 KopbI IpH HeliponHdexumsx [S51]

Hcnonp3oBanue mpenapara HUTO(QUIABUH B IIPEICTABICHHOM
Cllyyae OKa3ajo MO3MTHBHOE BIMSHHE HAa KIMHUYECKOE TCUCHHE
3a00JIeBaHMs, KOPPEKIMIO METa0OIMISCKUX HapyLICHUH, TToKa3a-
Tenu remocrtaza. Tak Ha (OHE MPUMEHEHHS TAHHOTO Mperapara
MOKa3aTe/IM TeMoCTa3a HOPMaIn30BAINCh HA 6-€, a MOKa3aTelu
HaTpust — Ha 4-e CyTKy OT Havasa 3aboseBanus. Merabomnyeckue
HapyILECHUs] BO MHOTOM O0YCJIOBJICHBI MEMOPaHO-/1eCTPYKTHBHbI-
MH IPOLIECCAMH, B PA3BUTHN KOTOPBIX CYIIECTBEHHbIN BKJIA IIPHU-
HAJUISKUT CBOOOHO pPaJHKaJIbHBIM IPOLECCaM M HAKOIUICHHIO
HPOJYKTOB pacrasia JIMIKIOB, 00JIa/alOIINX BHIPAKCHHON LUTO-
TOKCHYHOCTBIO, 1 UMEIOTCSI OCHOBAHUSI MPE/IIoiararb, YTo CBO-
601HOpAIMKAIIBHBIE TIPOLIECCHI PY MH(EKLINN — OHA U3 MPHINH
apTepuoocia3mMa, TMIOBOIeMHU U (OPMHUPOBaHHMS SHIIedasona-
tun. Mcnone3oBanue Llutodrasrna, CriocoOCTBYeT aKTHBALIMH aH-
THOKCHJIAHTHOM 3aIlUThI OPraHW3Ma, CHIIKEHUIO MHTEHCUBHOCTH
OKHCIIUTENBHBIX MPOIIECCOB BO BpeMs MH(EKIIMOHHOTO 3a0oe-
BaHus. Takum oOpasom, npumenenne [{urodiaBuna, mpuBoaut K
HOpPMAJIN3ALMK PEaKLMil MePEeKNCHOTO OKUCIICHHS M MOBBIIICHHIO
AQHTUOKCHUIAHTHOM 3alIUThI [52].

Taxkum 00pa3oM, KIMHUYECKHE MPOSBICHUS, TaKUe Kak 00-
eMH(PEKIMOHHBIA CHHIPOM, HapyLIeHHE YPOBHS CO3HAHUS,
CY/IOpOTH, B COBOKYITHOCTH C U3MEHEHHsIMHU rokazareneit 3BII,
ataoke MPT, nnurensHoCThIO O0iee 24 4acoB, CBUIETEIbCTBY-
10T o nopaxkennu LITHC B Buze sHuedatonaTny, pa3BuBIIeiics
KaK B OCTPOM II€PUOJIE TSKEJIOro CajJbMOHEIIe3a, TaK U Mocie
onryyeHus nauuenrta ot MBJL, uto noaTBepxIaeT faHHOE KiIU-
HHUYeCKoe HabIIoeHHE.

B cBs131 ¢ 9TUM, HEOOXOIMMO OTPEIEIISITh IPYIIIBI PUCKA O pa3-
BUTHIO TICHXOHEBPOJIOIHUECKUX HAPYIICHUH IOCIEe IIepeHeCceH-
HBIX TSDKEJIBIX MH(EKIUH C pa3BUTHEM KPUTHYECKUX COCTOSIHHH, C
LEJIbI0 000CHOBAHUSI [TOKA3AHUIA VTSI IUCTIAHCEPHOTO HAOMIOACHUS
pexoHBasieciieHToB. CBsI3b TAHHBIX OTHAJIEHHBIX MIPOOJIEM C repe-
HECCHHOU MH(EKIMeH TpeOyeT MaTbHCUIINX HCCACIOBAHUIA IS
CBOEBPEMEHHOTO BBISIBIICHHS! [TALIMEHTOB IPYIIIT PUCKA, COBEPILICH-
CTBOBAHUSI IOJIXOZI0B K TEPAIMK B OCTPbIA MEPUOA ¥ MPOdHIIaK-
THKe (DOPMUPOBAHHUS OCIOKHEHHH, ONMPEIENCHHS] JIOCTOBEPHBIX
HPOTHOCTUYECKHUX KPUTEPHEB OTAAICHHBIX HCXO0B. PanHee npu-
MEHEHHE KOMIUICKCHOM 3THONATOr€HETUYECKOM Teparuy ¢ IpuMe-
HEHHEM IIpernapara HUTO(IAaBUH HO3BOJSIET ONTHMHU3HUPOBATH KaK
paHHMe, TaK ¥ OTIaJCHHbIC HCXO/b! Y HarueHToB ¢ DI kputude-
CKOTO COCTOSTHHSL.
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SUMMARY

SEVERE INFECTIOUS DISEASE AS A PREDICTOR OF
CRITICAL ILLNESS ENCEPHALOPATHY IN CHIL-
DREN (CLINICAL CASE)

12Skripchenko N., 'Egorova E., *Vilnits A.,
12Skripchenko E.

!Pediatric Research and Clinical Center for Infectious Diseas-
es, Saint-Petersburg,’Saint-Petersburg State Pediatric Medical
University, Russia

In childhood, infectious diseases, as a rule, are generalized
in nature with the development of urgent or critical conditions
that require the transfer of the child to mechanical ventilation. A
child’s stay on mechanical ventilation, on the one hand, is vital,
on the other hand, it is a factor that threatens the development of
acute encephalopathy, mechanical ventilation associated pneu-
monia, polyneuropathy and myopathy of critical conditions. Ac-
cording to the authors, the incidence of critical encephalopathy
in patients with generalized infectious diseases who are on me-
chanical ventilation is 75%, and in the long-term (after 1 year)
outcome in convalescents, the frequency of neurological deficit
reaches 33%. In this regard, it is extremely important to timely
diagnose and predict encephalopathy, including in children, as
well as early adequate therapy with the inclusion of a complex
action drug Cytoflavin, which has not only an antioxidant, an-
tiplatelet effect, but also anti-inflammatory and remyelinating.

The article presents a clinical case of critical state encepha-
lopathy, which developed against the background of a severe
infectious disease after artificial ventilation with effective timely
use of Cytoflavin.

Keywords: infections, encephalopathy, critical condition,
children, brain, electroencephalography, evoked potentials, Cy-
toflavin.

PE3IOME

TSIKEJIOE UHOEKIIMOHHOE 3ABOJIEBAHUE KAK
MPEJIUKTOP PAZBUTHUSI SHIEPAJIONATUU KPH-
TUYECKOI'O COCTOSIHUSI Y JETEW (KAWHHUYE-
CKHM CJIYYAIN)

L2Ckpunuenko H.B., 'Eropoa E.C., “’Buabnun A.A.,
2Cxpunuenko E.JO.

Ulemcekuu  HAYYHO-KAUHUYECKU — YEeHMpP  UHQEKYUOHHbIX
6onesneti. ®MBA Poccuu, Canxm-Ilemepbype;, *Canxm-
Tlemepbypeckuil 20cyoapcmeenHblil ReOUAMPUYECKULL MEOUYUH-
cxuil ynusepcumem, Poccutickas ®edepayus

B nmerckoMm Bo3pacte MHPEKIIMOHHBIC 3a00JICBaHUs, KaK ITpa-
BUJIO, MIMCIOT TCHEPATM30BaHHBIN XapaKTep ¢ Pa3BUTHEM HEOT-
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JIOXKHBIX MJIM KPUTHYECKUX COCTOSHHH, TpeOyIoIuX HnepeBoja
JieTell Ha NCKYCCTBeHHYO BeHTHIIsLuo Jierkux (MBJI). I1pe6si-
Banue nereit Ha MIBJI, ¢ ofHO#M CTOPOHBI, SBISETCS JKU3HEHHO
HEOOXOJMMBIM, C JIPYro — (hakTOpoM, YrpoXKaloIIUM pPa3BH-
THIO OCTpoi sHuedanonaruu, MBJI-acconMnpoBaHHON MHEB-
MOHUHM, MOJMHEBPONATUU M MMONATHU KPUTHUECKUX COCTOSI-
Hui. [To 1aHHBIM aBTOPOB, YacTOTa pa3BUTH dHIEdanonaTuu
KPUTHYECKUX COCTOSHHUN y MAIlMEHTOB C MEHEPaTU30BAHHBIMU
MH(EKIMOHHBIMU 3abojeBaHusiMy, npebbiBaromnmu Ha VIBJI,
cocraBisieT 75%, a B ornaneHHoM (cmycts 1 rox) ucxone y pe-
KOHBAJICCIIEHTOB 4acTOTa HEBPOJIOTMYECKOTO Ae(HIUTA JOCTH-
raet 33%. B aroli cBsA3HM, KpaiiHe 3HAUUMBIMU SBIISIOTCS CBOE-

BpeMeHHaﬂ JUArHoCTukKa u l'lpOl"HO?) 3Hue(1)an0naT1/m u paHHﬂfl
aJIcKBaTHas TEPamus ¢ BKIIOUCHHEM Mpenapara KOMIICKCHOTO
JIeHCTBUS TUTO(IaBUHA, OKA3bIBAIOIIETO HE TOJIBKO aHTHOKCH-
JAHTHOC, aHTI/IanCFaHTHOe ﬂeﬁCTBHe, HO U l'lpOTHBOBOCl'IaJ'[I/I—
TEJILHOE M PEMHEIIMHU3UPYIOLIEE.

B crarbe nperncraBieH KIMHUYECKUH CiTydyail sHIedatonaTuu
KPUTHYECKOTO COCTOSIHHUS, Pa3BUBIICHCS Ha (DOHE TSHKEIIOTO WH-
(eKOHHOT0 3a00JICBaHUS IIOCIIE TIPOBEJICHHS HCKYCCTBCHHON
BEHTHJIALMH JIETKHX C 3()(EKTHBHBIM CBOCBPEMEHHBIM IPHMe-
HEHUEM Mpernapara NUTOGIaBHH, KOTOPBINA MO3BOJIICT ONTHMH-
3I/IpOBaT]> KakK paHHI/Ie, TaK U OTAAJICHHBIC UCXOAbI y ITAIIUCHTOB
C JJAaHHOM IaTOJIOTHUEH.
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ANALYSIS OF PSYCHOLOGICAL, SOCIAL, AND LEGAL MEDICAL ASPECTS
IN EVALUATING THE QUALITY OF PEDIATRIC ASSISTANCE

Vorobeva E., Suvorova M., Nesterova S., Gerasimova T., Emelin 1.

Penza State University, Russia

The modern state of society is characterized by increasing
awareness of citizens about their rights and state obligations in
all spheres of human activity including healthcare. Patients rec-
ognize themselves as the subjects of relationships with medical
workers and demand both the compliance with legal guarantees
and proper partnership attitude from medical organizations’ ad-
ministration and personnel specified, above all, by a number of
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medical bioethics principles. The violation of such guarantees
and principles may lead to the development of a conflict between
a patient and a doctor or a patient and a medical organization.
The levels of conflict solving may differ. The most undesirable
way out of a conflict situation for a medical professional and a
medical organization is a judicial investigation of a criminal or
civil case requiring a forensic medical examination (FME). The
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current increase in the number of criminal and civil cases and
the consequent rise in the number of FME’s presents an indi-
cator of the improvement of legal literacy of Russian citizens
[2,5,7,8] but can also be explained by the lack of such literacy in
medical workers. While the rise of legal literacy is determined
by democratization and awareness of modern society and pres-
ents a positive phenomenon, the gaps in the legal knowledge of
doctors must be addressed.

The definition of the quality of medical assistance proposed
by the World Health Organization (WHO) can, in our opinion,
serve as a basis for social and psychological analysis of the
quality of medical assistance. According to WHO, the quality of
medical assistance is the content of doctor-patient communica-
tion based on personnel qualification (i.e. the ability to lower
the risk of patient’s disease and the risk of manifestation of new
pathological processes), optimal use of medical resources, and
ensuring patient satisfaction from their interaction with the med-
ical subsystem. This definition reflects not only purely medical
but also psychological and sociological aspects of medical as-
sistance quality: the content of doctor-patient interaction and
the level of patient satisfaction. The problem of improving the
quality of provided medical assistance is being solved in several
ways in modern Russian society: via the reformation of medical
education to adapt it for international requirements, the reforma-
tion of healthcare economy, and the reformation of the organiza-
tion of healthcare. The legitimacy and effectiveness of the mea-
sures proposed by these reforms can be debated but it is crucial
to note that these reforms practically do not concern the sphere
of interpersonal relationships within medicine itself while this is
precisely where conflicts and contradictions evolving into social
problems over time originate from. It is also quite important to
highlight the growing number of people with disabilities includ-
ing disabled children and the specific features of providing treat-
ment and preventive care to children with disabilities. Although
the studies of the issues of psychological and social factors of
treatment and prevention of dental diseases in this category of
the population are conducted, the data covering the results of
these studies are insufficient [6].

The internal contradictions of medical activity indirectly af-
fect the quality of medical care and this influence is significant to
the point that social measures are required to solve its problems
reaching far beyond medicine.

The above-mentioned fully applies to pediatric care. In these
conditions, it is important to ensure conflict prevention in chil-
dren’s medical organizations which is impossible without identi-
fying the attitude of parents and doctors towards various aspects
of providing medical assistance to children.

Thus, the importance of studying conflict-provoking factors
and developing recommendations for its prevention which con-
stitutes the need for the present study becomes clearly under-
standable.

The goal of the present study is to identify the attitude of
pediatric doctors and parents of child patients towards the
importance of legal and medical and social and psychological
factors of providing medical assistance, as well as to develop
recommendations for relationship improvement and conflict
prevention.

Material and methods. To analyze the importance of legal
and social and psychological aspects of medical care quality we
developed and conducted a survey of pediatricians and parents.
The survey was carried out among the parents of children of all
age groups from one of the kindergartens and from the 1 to 11
grades of one of the schools of Penza, Russia, as well as among
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the personnel of the State Budgetary Institution of Public Health
“Regional Children’s Clinical Hospital named after N.F. Fila-
tov” and several children’s clinics in Penza. In sum, 102 doctors
and 105 parents were surveyed.

The specter of specialties of children’s doctors surveyed in
the study included pediatricians (65%), medical workers of the
diagnostic and surgical profile (7%, each), neurologists (4%), re-
suscitation anesthetists, neonatologists, otorhinolaryngologists,
ophthalmologists (3%, each), infectious diseases specialists,
allergists, dermatovenerologists, psychiatrists, and physiothera-
pists (5%, in sum).

Among the pediatric doctors, 92% were women and 8% were
men, which presents the specific feature of this profession.

The greatest portion of surveyed doctors — 45% — aged be-
tween 41 and 50 years old, 31% were between 51 and 60 years
old, 14% were between 31 and 40 years old, 7% were above 60
years old, and 3% aged younger than 30 years old. More than 15
years of professional experience were found in 63% of doctors,
13% had between 11 and 15 years of experience, 15% had from
6 to 10 years of practice, and 9% worked for only 1 to 5 years.
47% of doctors had the highest category of qualification, 44%
had the first category, 1% of professionals had the second cat-
egory, and 8% were not assigned a qualification category.

This data indicated the sufficient experience and qualification
of medical workers which, accompanied by their mature age and
the corresponding life experience makes it possible to address
their answers to the survey questions with trust.

In order to analyze the legal, social, and psychological com-
ponents of medical assistance quality evaluation we conducted
a survey of parents of children of all age groups from one of the
kindergartens and from the 1 to 11 grades of one of the schools
of Penza, Russia. The survey included 105 parents.

Results and discussion. The conducted empirical study al-
lowed us to identify certain problems.

The level of their own legal literacy necessary for conducting
professional activity is considered insufficient by 63% of pedia-
tricians and 37% are satisfied with it. In particular, over half of
children’s doctors (51%) are insufficiently aware of the existing
legal regulations of medical activity; only 49% of pediatricians
reported adequate knowledge in this area. This condition cannot
but affect communication with patients that has to be based on a
legal model in modern society. In the conditions of introduction
and ongoing complication of health insurance institute in the
Russian Federation, a clear distribution and, most importantly,
knowledge of their rights and duties by the subjects of inter-
action, primarily by doctors whose legal ignorance affects the
quality of medical care inevitably.

Partial awareness of their rights and obligations in the com-
pulsory health insurance system was reported by 43% of doc-
tors, 51% were fully informed, and 6% of the respondents did
not have a clear idea on this issue.

Only 39% of the respondents received information on legisla-
tion changes and new regulations at meetings held in their medi-
cal organizations, 28% received this information from internal
documentation (orders, instructions), 26% acquired it from col-
leagues, 4% learned about it through the Internet and media, and
4% could not identify their information source clearly. These
results indicate the deficiency of the noted section of the organi-
zational and methodological work of medical organizations and
the lack of pediatricians’ own active position regarding legal
awareness.

According to 85% of the surveyed pediatricians, legal protec-
tion of medical personnel is not developed enough, only 15% of
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children’s doctors believe otherwise. Regarding the legal pro-
tection of patients, 26% of doctors consider it inadequate while
74% are satisfied with it. This fact may reflect the feeling of leg-
islative insecurity of pediatricians which is partially explained
by the lack of their legal literacy and certainly does not contrib-
ute to the effectiveness of their professional activity.

The legislative security of medical personnel was considered
adequate by 58.1% of parents and 68.6% of them believed the
security of patients to be lacking.

Thus, the current situation appears controversial — doctors be-
lieve that patients represented by their parents are more legally
protected in the healthcare system, while parents themselves are
not so sure of that.

Only 26.7% of the surveyed parents were completely aware
of their rights in the compulsory health insurance system, 30.5%
were partially informed on the issue, 23.8% heard something
about it, and 19% had no knowledge of the matter. The survey
results indicate that only one-third of parents are informed about
their rights in receiving pediatric assistance. It must be noted
here that this level of legal literacy cannot be considered suf-
ficient [4]. A survey conducted in Kazan had similar results ex-
cept for lower legal literacy levels — only 45% of the respondents
were completely or partially informed about their rights [1].

The respondents’ answers on security correspond to their
feedback on literacy since it is difficult to feel secure without the
knowledge of legislation providing the desired security. For that
reason, raising the legal awareness of the main participants in
medical care provision, i.e. child patients’ parents and pediatri-
cians themselves, currently presents a top priority for medical
practice [3].

Here it appears necessary to consider the main complaints of
parents to pediatric institutions in more detail.

Less than one-third of the respondents (29.5%) did not contact
a children’s polyclinic in the past 6 months. The majority of re-
spondents (70.5%) visited it with their children more than twice
which indicates their knowledge of the process of children’s
medical care provision.

The most common reason for contacting a children’s poly-
clinic was the inefficiency of self-treatment (60%), less than
one-fourth of parents (22.9%) referred to it after the first signs
of illness, 11.4% contacted a polyclinic only for a medical cer-
tificate or a sick leave, and only 5.7% of parents visited it for
their children to undergo routine inspection. These data may
indicate the failure to understand the importance of timely refer-
rals to a pediatrician or distrust of doctors of children’s medical
organizations.

We identified a number of factors noted in the survey by par-
ents as the ones making it more difficult to visit a children’s
polyclinic:

inconvenient work schedule of children’s polyclinics, noted
by 28.6% of the respondents;

inability to have an appointment with the profession of choice
on the same day noted by 63.8% of the respondents, 7.6% of
parents also indicated complete inability to receive an appoint-
ment;

over an hour-long time of waiting to see a doctor noted by
22.9% of the respondents;

insufficient amount of time reserved for a single appointment
with a child indicated by 24.8% of the respondents.

However, patients’ parents are quite condescending to the
shortcomings of the work of children’s medical institutions
which is supported by a relatively small (10.5%) number of
cases of their complaints about the work of medical personnel.
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The opinions of respondents (parents) about the criteria of the
quality of medical service had the following distribution. Out of
14 suggested criteria they considered important:

- achieving positive results in the treatment of a child — 76.2%;

- the professionalism of a doctor — 59%;

- the safety of medical service — 47.6%.

These responses indicate a correctly formed opinion of citi-
zens about the most important factors affecting the quality of
medical care provided to their children.

Moreover, according to parents, the factors of great impor-
tance for the improvement of medical care quality include:

- changing the attitude of a doctor towards a patient which can
be viewed as ensuring the psychological comfort of a sick child
and their parents — noted by 48.6% of the respondents;

- correlation between the salary of medical personnel and the
practical results of their activity — 32.4%;

- salary increase — 24.8%;

- improvement of the sanitary and hygienic state of polyclin-
ics — 18.1%.

In addition, the results of the survey indicate a low level of
parents’ claims to the sanitary and hygienic conditions of chil-
dren’s medical institutions, the improvement of which is least
valued by them in the context of the examined issues of service
quality. The latter is supported by the results on the question of
the comfort of children’s living conditions in children’s medi-
cal institutions that were considered inadequate by only 9.5% of
parents and viewed as satisfactory and tolerable or unimportant
by the remaining 90.5% of parents.

Out of the overall number of surveyed medical professionals,
87% believe that establishing psychological comfort (mutual
understanding) between a doctor and a child patient contributes
to the improvement of medical service quality, while 13% of the
respondents do not share this attitude towards this side of treat-
ment and diagnostic process. However, 98% of the surveyed
doctors consider establishing mutual understanding between a
doctor and a child’s parent(s) effective in achieving the above-
mentioned goal.

Evaluating their own level of training in psychology which
necessary for performing professional activity, only 18% of the
respondents consider it inadequate, while the remaining 82%
view it as sufficient. Teaching the basics of psychology in medi-
cal universities is necessary according to 91% of the respon-
dents, 6% do not share this opinion, and 3% of doctors could
not provide an answer. Meanwhile, 92% of doctors noted the
importance of improving the psychological knowledge obtained
in university in practice, only 5% believe it to be unnecessary,
and 3% found it difficult to respond.

The obtained data allow us to positively evaluate pediatri-
cians’ activity aimed at creating favorable relationships with
young patients and their parents.

Nevertheless, 75% of children’s doctors indicated experienc-
ing psychological discomfort (misunderstanding) in communi-
cation with patients (parents), 19% had no such experiences,
and 6% refrained from answer. To the question about achieving
mutual understanding with parents, 58% of children’s doctors
reported not always finding it easily, 2% noted regularly experi-
encing difficulty with this task, and only 40% indicated finding
a common language with parents with ease.

The significance of various factors improving the quality of
medical service for children was evaluated by doctors in the
following way: 88% of the respondents consider professional
knowledge the factor of prime importance, 77% highlight the
importance of an active role of patients (parents), the factor rat-
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ing third in significance is improving one’s legal literacy as a
vital element of qualification, and psychological climate in a
medical facility and psychological comfort received the prefer-
ence of 40% and 36% of the respondents, respectively.

It is quite possibly that for that very reason that 75% of doctors
had a positive attitude towards the opportunity of applying psy-
chological methods in pediatric practice. 16% of the respondents
reported using such methods already, 6% could not provide a
definite answer on the matter, and 3% considered such methods
unnecessary. 69% of doctors indicated their readiness to discuss
the psychological problems of interactions with patients, 14% of
the respondents had a negative attitude towards this proposition,
and 17% did not provide an answer. 65% of the respondents be-
lieved that medical professionals and parents should be equally
tolerance for one another during the treatment and diagnostic
process, 28% of the respondents believed it to mostly be the
responsibility of a doctor, 2% believed only parents should be
more tolerant, and 5% answered that no one has to demonstrate
such tolerance. In our opinion, it is a doctor having special ethi-
cal knowledge and psychological training who should be the one
responsible for tolerating the various manifestations of inappro-
priate attitude on the part of the patient (parent).

In the course of their professional activity, 40% of doctors
encountered patient (parent) complaints 77% of which were
examined at their medical organization, 19% — at the regional
Ministry of Health, and 4% — in an insurance medical organiza-
tion. These data indicate a great potential for resolving conflict
situations at the pretrial stage.

Conclusion. Having systematized the acquired survey results,
we can conclude that in order to improve the relationships be-
tween children’s doctors and child patients’ parents contributing
to conflict prevention it is necessary to:

1) improve the legal literacy of pediatricians which can be ac-
complished through both the revitalization of organizational and
methodological departments of medical organizations and the
independent study of legislative documents by doctors; improve
parents’ legal literacy on the topic;

2) provide the training of medical personnel in the effective
ways of conflict-free communication with patients; improve the
effective mechanisms for satisfying patients’ complaints in case
of conflict in medical organizations;

3) form the staff of children’s polyclinics and possibly in-
crease it with qualified personnel, change their work schedule,
and increase the time reserved for a single appointment;

4) change the attitude of pediatricians towards parents and
create a comfortable psychological atmosphere between them;

5) objectively resolve conflict situations through the work of
medical commissions of children’s medical institutions.
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SUMMARY

ANALYSIS OF PSYCHOLOGICAL, SOCIAL, AND LE-
GALMEDICALASPECTS IN EVALUATING THE QUAL-
ITY OF PEDIATRIC ASSISTANCE

Vorobeva E., Suvorova M., Nesterova S., Gerasimova T.,
Emelin 1.

Penza State University, Russia

Relevance and purpose: The current state of society is char-
acterized by increasing awareness of citizens about their rights
and state obligations in all spheres of human activity including
healthcare. It is crucial to note the importance of conflict pro-
voking factors, conflict development, and the propositions for
its prevention which is impossible without the study of attitude
towards various aspects of providing medical assistance to chil-
dren.

The purpose of the study is the identification of the relation-
ship of pediatricians to the importance of juridical and psycho-
logical aspects of care.

Materials and methods: Analysis legal and psychological as-
pects of quality of care was carried out on the results of a ques-
tionnaire various specialties of pediatric survey among employ-
ees of “Regional Children’s Clinical Hospital by N.F. Filatov”
and several children’s clinics in Penza.

Results: The most important role in the prevention of conflict
plays juridical knowledge and mental preparation, as well as the
ability to use them in clinical practice. Formulated for execution
and real proposals for the prevention of conflicts between chil-
dren’s doctors, patients and their parents indicate the practical
significance of the work.

Conclusions: Conclusions are consistent with that goal; they
are based on reliable information obtained in the course of the
study. The implementation of the measures proposed by re-
searchers of conflict’s prevention in pediatrics will reduce the
number of calls to the police, the investigating committee and
the courts.
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PE3IOME

AHAJIN3 TIICUXOJOI'MYECKHUX, COUUAJIBHBIX U
MEJIUKO-ITPABOBbBIX ACIIEKTOB B OIIPEJEJIE-
HHUM KAYECTBA IEJIUATPUYECKON IIOMOILIA

Bopoosesa E.E., CyBopoBa M.H., Hecteposa C.M.,
I'epacumoBa T.B., Emennn U.C.

Tenzenckuii 2ocyoapcmeennwiii ynugepcumem, Poccus

Lenpro wmccnenoBaHUs SBHIOCH ONpEJETICHHE OTHOIICHUS
Bpauel-eAnaTpoB K MPaBOBBIM U TICHXOJIOTUYECKIM acHeKTaM
OKa3aHHs METUIUHCKOM TOMOIIIH.

IIpoBenen aHanM3 MPABOBBIX U IICHXOJIOTUUECKHUX ACTIEKTOB
KauecTBa MEIUIIMHCKOTO OOCTYKHBAHMS IO Pe3yIbTaTaM aHKeT-
HOTO Ompoca Bpadel pa3IMYHBIX MEeANATPUUSCKHUX CIICIHAllb-
Hocreit cpenn coTpynHukoB ['BY3 «ObmacTHas neTckast KIIMHH-
yeckast OonpauIa nM. H.®. OunaroBa» 1 HECKONBKUX AETCKHX
TIONUKIVHUK T. [TeH3sI.

ITomnmo mpodeccnonanusma, MpaBOBBIE 3HAHUS U IICHU-
XOJIOTHYECKasi MOATOTOBKA, IPH YMEHUH WX HCHONB30BaTh B
KIMHAYECKOH MPaKTHKE, BBITOIHAIOT 3HAYMMYIO POJIb B IIPO-
¢unakTHke MeaMIUHCKOTO KoH(muKTa. Ha mpakTtmdeckyio
3HaYMMOCTb PE3yIbTAaTOB NMPOBEACHHOTO MCCIEJOBAHUS yKa-
3BIBAIOT YETKO C(OPMYITHPOBAHHBIC U PEATbHBIEC AJIS HCION-
HEHUSI TPEATOKEHHUS 1O MPEeayNpexAeHHI0 KOH(MINKTHBIX
CUTyallnii MeXTy NeTCKUMH BpadyaMH, MAINEHTAMU U UX PO-
TUTETSIMH.

Ha ocnoBanum pe3ynbTaToB MPOBEAECHHOTO HCCIEOBAHUS
aBTOpPAMHU JIENAaeTCsl BBIBOA O HEOOXOAMMOCTH 00€CHedYHTh
o0ydeHrne MEIUIIMHCKOTO MepcoHaita >(PQPEKTUBHBIM CIIO-
cobaM OeCKOH(IIMKTHOTO OOLICHHS C MalueHTaMH, yCOBEp-
IICHCTBOB MEXAHM3MBI YJJOBIETBOPEHUS KaI00 ManueHTOB B
ciIy4ae KOH(IMKTA; MOMOTHUTH IITAT AETCKHUX IOJUKIHHUK
KBaTH(DHUIIMPOBAHHBIM NIEPCOHATIOM, H3MEHUTH Tpaduk pado-
THI TIEINATPOB, YBETHIUTH BPEMsI, OTBEIEHHOE HA OJHOPA30-
BOE IIOCEIEHHE; CO3/aThb KOM(POPTHYIO IMCHUXOIOTHUYECKYIO
aTMoc(hepy MEeXIy POAUTEISIMH M HeIuaTpaMu; pa3pearhb
KOH(JIUKTHBIE CUTYalluu Yepe3 paboTy BpaueOHBIX KOMUCCHI
JETCKHX JIEIeOHBIX yUPEKTCHHH.
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The world’s leading cause of morbidity and mortality is isch-
emic heart disease [2,48]. Physical activity (PA) is one major
aspect in prevention and therapy of ischemic cardiovascular
disease. Several recommendations and guidelines have been
established to guide physical activity (PA) in these patients
[4,15,16,22,27,32,39]. However, recommendations include 2-5
sessions per week with a duration of 20 to 60 minutes each and
an intensity of 50% of the maximum heart rate (HR) for endur-
ance training [16,32]. In Germany, the health insurance compa-
nies cover the costs for participation in heart rehabilitation sport
groups for 90 units (regular duration) over a period of 30 months
[6]. Thus, according to previous mentioned recommendations
it is necessary for patients to perform training sessions without
attended monitoring as established during PA in rehabilitation
sport groups. In this context self-monitoring of HR comes into
play to guide intensity of non-supervised PA. While mobile HR
monitoring with a chest band was gold standard for a long time,
in 2013 the first wrist-worn HR monitor continuously measur-
ing HR without chest band appeared on the ISPO (international
sporting goods trade fair, Munich, Germany). The Mio Alpha,
released by Canadian developer Physical Enterprise, was gradu-
ated as ‘product of the year’ [40].

In contrast to HR monitors with chest band measuring electric
impulses directly over the heart according to the principle of
electrocardiography (ECG), wrist-worn devices are able to de-
termine pulse rate at the wrist utilizing photoplethysmography,
which is a simple optical measurement technology operating
with a light source and photodetector to determine volumetric
variations of blood circulation in microvascular bed of tissue to
derive pulse rate [5].

Light emitting diodes as well as an opto-electronical sensor
are installed at the bottom of HR monitors. LEDs emit either
green (wavelength of 490-575nm) or red (650-780nm) light
impulses that shine approximately three to four millimeters
percutaneously. Due to specific algorithms, processing data of
reflected light, the HR monitor is able to establish a continuous
measuring of pulse rate [1,42].

Henceforth, various manufacturers installed the technique of
photoplethysmography for HR monitoring into so-called wear-
ables evolving a new market [21]. Meanwhile, these models are
not merely able to measure HR but also offer functions of other
activity monitors, such as pedometers, accelerometers, and GPS
to provide an individual estimation of activity intensity and en-
ergy expenditure [43].

According to the estimates by IDC (International Data Corpo-
ration) the Market of wearables will prospectively increase from
113.2 million devices in 2017 to 222.3 devices in 2021 with an
annual growth rate of 18.4% [19].

In the present comparative study the accuracy of HR monitor-
ing of seven fitness trackers and smartwatches of popular manu-
facturers is examined in patients attending supervised cardiac
rehabilitation training. Following devices were included: Gar-
min Forerunner 35, Mio fuse, Fitbit Charge HR (FibitHR), Fitbit
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Surge (FitbitS), Apple Watch (Series 1) and an inexpensive prod-
uct distributed by an online electronic shop (Pearl Fitness-Tracker
FBT-50.HR PRO.V4). Furthermore, Withings was included as
device with different measuring principles using light of different
wavelengths and measuring at the fingertip instead of the wrist.
Aim of the study was the comparison of display HR readings to
actual HR measurements as delivered by gold standard ECG.

Material and methods. Following institutional review board
approval this study was conducted in accordance with the Hel-
sinki Declarations and European Union’s Convention on Human
Rights and Biomedicine. The study was performed at the Insti-
tute of Sports Medicine at Hannover Medical School, Hannover,
Germany. Patients in cardiac rehabilitation sport groups were
asked to participate by wearing a wrist-worn HR monitor dur-
ing exercising after oral and written consent. Inclusion criteria
were age >18 years and a sinus rhythm on the electrocardio-
gram (ECG). Exclusion criteria were atrial fibrillation on ECG,
pregnancy, or participation in other studies during the last three
months. Patients with atrial fibrillation (AF) were excluded to
minimize bias produced by pulse loss caused by AF [30].

Devices

Garmin Forerunner 35

Garmin features functions of a GPS, accelerometer and an HR
monitor, based on Garmin’s own elevate-technology (Forerun-
ner® 35 | Garmin, no date). The optical HR sensor utilizes three
LEDs and an electro-optic lens enabling continuous HR moni-
toring. Frequency of measurements depends on user’s activity.

Mio Fuse

Mio features functions of a triaxial accelerometer and an HR
monitor, based on the patented technology of Mio Global in co-
operation with Philips Electronics Technologies Research [34].
HR monitoring is enabled by two LEDs and an electro-optic
lens, measuring the blood flow of capillaries and processing data
due to a complex algorithm to a continuous HR [33].

Fitbit Charge HR

FitbitHR features functions of a 3-axis accelerometer, an al-
timeter and an HR monitor, based on Fitbit's own PurePulse
technology [9]. Due to green LED light, being absorbed and re-
flected by the skin, both FitbitHR and FitbitS are able to detect
changes of blood flow. The so-called “PurePulse” technology
uses the data processing a continuous HR [10].

Fitbit Surge

In addition to the function of an altimeter, triaxial accelerom-
eter and an HR monitor of its predecessor FitbitHR, FitbitS also
features functions of a GPS and a triaxial gyroscope. The tech-
nology of HR monitoring of FitbitS is also based on Fitbit's own
PurePulse technology with green LEDs and an opto-electronical
sensor [41].

Withings Pulse™ Ox

Withings features functions of a triaxial accelerometer, gyro
sensor, altimeter and an HR monitor [47]. The HR monitor uses
an opto-electronic sensor and in contrast to wrist-worn devices,
red LEDs to measure HR at the fingertip of the index finger.
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The sensor detects slight variation in color of the skin that are
synchronous to the user’s pulse [17].

Apple Watch Series 1

Apple features functions of an accelerometer, gyro sensor and
an HR monitor [3]. Apple uses green LEDs and light-sensitive
photodiodes, which determine HR according by photoplethys-
mography. To compensate low signal levels, Apple is able to
raise brightness and scanning frequency [20].

Pearl Fitness-Tracker FBT-50.HR PRO.V4 (Pearl FT)

Pearl is a distributor of inexpensive technical products. Pearl
provides a continuous HR monitoring featured by two green
LEDs and a photoelectrical sensor [38].

Procedures. During routine exercise in cardiac rehabilitation
groups participants performed training on bicycle ergometers
and were routinely connected to an ECG (Ergoline ERS 2, Ergo-
line GmbH, Bitz, Germany). To ensure that HR monitors were
worn adequately, the devices’ correct placement was confirmed
by the same examiner on every participant complying with the
manufacturer’s instructions. Most manufacturers recommend
to wear the HR monitor two to three finger’s breadth proximal
to processus styloideus ulnae [37]. The devices were attached
close-fitting to prevent movement, without limiting circulation.
Jewellery and watches were removed to limit bias. In addition,
the patients were asked to grab the handlebar and to sit upright.
The bicycle ergometer protocol lasted 20 minutes with a 4 min-
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utes warm-up of increasing resistance and a 16 minute constant
load phase, followed by 2 minutes of cool-down. In the course of
rehabilitation, the workout resistance was individually adapted to
the state of health and performance level of every participant. To
avoid errors from readout of measured values, every measurement
was supervised by the examiner. Display HR readings as well as
ECG HR values were recorded simultaneously at six predefined
time-points during training: at minutes 0, 4, 8, 12, 16, and 20.

Data analysis was performed utilizing Microsoft Excel for
Windows (Microsoft, Redmont, WA, USA) and GraphPad
Prism 6 (GraphPad Software, La Jolla, CA, USA). Data are dis-
played as meantstandard deviation (SD) and the range as ap-
plicable. Distribution of gender was tested by a chi-square test.
Differences of load during training (in watt during constant load
phase), age and heartrate were compared by a one-way ANOVA
for unrepeated measures with Tukey post-hoc analysis to assess
differences between the groups.

To analyze correlation and to demonstrate accuracy, Pearson’s
correlations and Bland-Altman-Plots were prepared after posi-
tive testing of normal distribution by a Kolmogorov Smirnov
test. A p value below 0.05 was considered to be significant. Cor-
relation was assigned into three different groups: excellent, rea-
sonable, and poor. A coefficient of determination (R square - R?)
above 0.95 was considered to be excellent, while a R? from 0.95-
0.85 was considered to be reasonable and below 0.85 to be poor.
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Fig. 1 (panels A-G): Bland-Altman-Plots of results. Dots display calculated differences between measurements.
X-axis indicates HR as assessed by ECG. Y-axis shows differences of HR readings between ECG and devices.
Dotted lines indicate upper and lower 95% confidence intervals as well as average difference between HR readings
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Fig. 2 (panels A-G): Pearson’s correlation of measurements. The coefficient of determination (R?)
for each correlation is displayed inside each panel

Results and discussion. Every device has been tested on 35
patients, collecting 210 measurements, respectively. Thus, 1470
HR measurements were recorded across all devices. Average
age of participants was 69.6 y.o. (range 48-88 years); all had
cardiac underlying diseases, but nevertheless a sinus rhythm.
104 participants were male, and 54 were female without differ-
ences between groups. Average HR has been 96bpm (£14.5bpm;
range 56-141bpm) without differences between groups. Average
constant load was 67.8W (£25W; range 10-110W) with no dif-
ferences between groups.

Accuracy of measurements is displayed in Bland-Altman-
Plots of differences between measurements of ECG and HR
monitors (Fig. 1).

Correlation of measurements is shown in Fig. 2. According
to the coefficient of determination (R?) excellent correlation be-
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tween measurements was attained by Apple (R=0.9819), Mio
(R>=0.9787) and Garmin (R*=0.9567). Reasonable correlation
was shown by FitbitHR (R*=0.9066), Pearl FT (R>=0.8794),
and FitbitS (R>=0.8713), while Withings (R=0.0596) presented
poor correlation.

Aim of this study was to validate results of up-to-date wrist-
worn HR monitors during supervised cardiac rehabilitation
training in comparison to ECG-monitoring as existing gold stan-
dard under clinical conditions.

According to Terbizan et al., suggesting a minimum correla-
tion of 0.9 in 2002 is acceptable for the use by a recreational
athlete without any medical application [44]. Accuracy of the
seven tested HR monitors can be subdivided into three groups:
Apple, Mio and Garmin performed with excellent correlation to
ECG results and thus are of possible value for cardiac patients.
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FitbitHR, FitbitS, and Pearl FT exposed reasonable correlations
to ECG standard, meeting criteria for recreational use. Withings
achieved poor correlation to ECG, which cannot be accepted for
use in cardiac patients, nor even for recreational use.

The rapid technical progress brought highly sophisticated
electronic devices such as wrist-worn HR monitors into our
lives. Before wrist-worn HR monitors came onto market in 2013,
chest straps had been indispensable for monitoring of HR under
non-clinical conditions. Introducing photoplethysmography for
HR monitoring as an uncomplicated alternative, monitoring of
HR in daily life became accessible and attractive for everyone.

Even though, wearables were created for recreational use, self-
assessment of HR in cardiac rehabilitation patients is of great need,
since ECG monitoring can be achieved during supervised training
only as stated above. Thus, monitors are used in a more medically
applied manner for monitoring of vital parameters when training is
performed outside the rehabilitation units and thus, reliability and
accuracy become even more important [29].

Few studies have shown that HR interval analysis by HR moni-
tor based on chest straps provide excellent results with differences
functionally not relevant [14]. Our study aimed at comparing seven
different wrist-worn HR monitors in cardiac rehabilitation patients
to ECG in conditions approximated to the reality trial. In contrast
to some previous studies, we used ECG as reference measurements
instead of using HR monitors with chest strap [28,29].

Our study revealed that the best results were attained by Ap-
ple, Mio and Garmin. Similar to our study, Dooley et al. found
the highest congruence with ECG for Apple [29]. Our findings
show better results for the HR monitor of Garmin compared to
FitbitHR, which was contrary to Dooley’s results. In fact, we
were testing the Garmin Forerunner 35, while Dooley et al. has
been testing Garmin Forerunner 225. Both, the excellent results
for Apple and Mio are also supported by the study of Hough et
al., having tested wrist-worn HR monitors on cycle ergometer
against a chest-worn HR monitor by Polar [18].

The following devices: FitbitHR, Pearl and FitbitS, showed
reasonable results with correlations to ECG standard. To some
extent, the results are comparable to a previous study that
showed reasonable results for FitbitHR (r=0.933), having been
tested during a 30-minute treadmill protocol under walking and
running intensity [43]. Another study, conducted by Jo et al. test-
ed FitbitHR and FitbitS as well. In this study FitbitHR (r=0.85)
also performed better than FitbitS (r=0.77). A further issue is
that Jo et al. compared both HR monitors in different sports ac-
tivities, such as running on treadmill, climbing stairs and plyo-
metric activities [24]. Pearl FT has not been tested yet in any
other studies as mentioned above. In a previously published re-
search letter by Wang et al. three of the devices tested here were
examined in young, healthy adults exercising on a treadmill with
comparable findings [45]. However, they state that cardiac pa-
tients increasingly rely on such devices, but neither test subjects
nor intensity was comparable to cardiac patients in their study.
Thus, we adopted methods to cardiac rehabilitation patients to
assess reliability in a closer to life setting.

Although, Withings is mentioned in studies by Kaewkannate
et al., Ferguson et al. and Kooiman et al., HR measurement ac-
curacy has not been tested [8,25,26]. There are versatile rea-
sons for the unsatisfactory results of Withings. Possible reasons
could be difficult handling of a technique sensitive device dur-
ing physical activity (e.g. movement between sensor and finger
during exertion on bicycle ergometer), or the use of red light
instead of green light, which is discussed in more detail below.
Furthermore, influences of the converting algorithm of the PPG

© GMN

signal into HR measurements or differing data collection rates
are conceivable.

Accuracy of HR monitoring by photoplethysmography may
be influenced by the wavelength of the HR monitor. Past stud-
ies have shown that in contrast to red light (wavelength 650-
780nm), green light (wavelength of 490-575nm) displays su-
perior modulation being relatively free from motion artefacts
[7,23,31]. The reason is that the maximum penetration depth of
red light is substantially higher than that of green light leading to
more motion artefacts, which is in line with our findings. While
Withings utilizes red light it performed worst even though used
wavelength might not be the only reason for poor correlation
with electrocardiogram, but also handling of Withings by mea-
suring at a finger tip.

Based on the technique of photoplethysmography itself
the use of such HR monitors in cardiac rehabilitation patients
should be evaluated with care. Only the peripheral pulse can
be detected causing system dependent limitations for the use
of wrist-worn HR monitors [1]. In cases of sinus rhythm, the
photoplethysmography can provide accurate values. Thus, HR
of patients with disorders of stimulus conduction of the heart
normally is not an accurate measurement [30]. Nevertheless, a
recent study has shown that photoplethysmography based HR
measurement in presence of atrial fibrillation as a common heart
rhythm also can be detected, but appropriate hard- and software
would be crucial [35]. Further studies are necessary to prove
this. However, for reduction of bias we decided to exclude pa-
tients without sinus rhythm from the study.

There are many aspects to consider in purchase decisions be-
tween tested wearables. One is definitely the price. The tested
devices range from around 40€ (Pearl) to 500€ (Apple). A low
budget device (like Pearl) has not been tested and compared to
major brands in any studies before. It seems remarkable that ac-
curacy of the tested low budget device was found acceptable.
Without achieving excellent results of Apple, Mio and Garmin,
Pearl’s results were still comparable to the FitBit major brand
results. However, since we investigated HR monitoring only,
and no other features of the devices included in highly com-
plex smart watches (e.g. Apple) the prices are hard to compare
and cannot be the only factor to consider for purchase decisions.
Based on our study, we can only give recommendations accord-
ing to accuracy of the tested parameters.

Limitations. Wrist-worn HR monitors were carefully attached
to the patient’s wrist according to manufacturer’s instructions.
However, too small or very large wrists could present as a prob-
lem for placing the HR monitor as needed. Moreover, unusual
amount of subcutaneous fat could lead to problems with light ab-
sorption on which the photoplethysmography principle is based.
In addition, poor peripheral perfusion could cause insufficient
signaling including patients with low blood pressure as well as
high temperature differences of the environment, reducing pe-
ripheral blood supply, too [11]. Moreover, former studies have
shown that different skin types do have a different capability
of light reabsorption, which might lead to divergent results [7].

Since we tested during the cardiac rehabilitation courses, the
patients were only using bicycle ergometer under controlled
conditions. While performing other more plyometric exercises
such as running, swimming or climbing, relating to more motion
of the wrist, the results may vary. Jo et al. have shown distinct
results with motion artefacts for exercises of high intensity and
rapid motion [24]. Consequently, rapid motion of the wrist dur-
ing sports activities seems to correlate with more deviated mea-
surement results compared to ECG [13,23,42].
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The comparison of wrist-worn HR monitor and ECG could
lead to a methodical delay in measurements caused by the la-
tency period needed by collecting and processing data and the
anatomical location of measurements at wrist (wrist-worn HR
monitor) and at chest (ECG). Latency period varies from model
to model and can last up to two to five seconds. There is no
information furnished by manufacturers about latency period
of the models. The anatomical reason for delay depends to a
large extent on arm length, elasticity of the arteries and volume
mass of the blood, which approximately ranges from 0.05sec
to 0.25sec and, to a minor extent, on the velocity of the cardiac
conduction [36,46]. Since the subjects were exercising constant
endurance activity instead of interval training and we were man-
ually collecting the data in our test setup every four minutes, we
consider this not to be of clinical relevance.

Furthermore, gold standard of data assessment of the HR
monitors would be a comparison of beat-by-beat accuracy.
However, since our purpose was to provide a practical advice,
what kind of HR monitor would be useful, we compared the data
that are available to the consumer - our patients. Therefore, clas-
sification of display readings is of higher value, in our opinion.
Moreover, manufacturers of HR monitors do not guarantee ac-
cess to the raw data of HR monitoring.

A further limitation of this study is the rapidly fluctuating
market requirements. Manufacturers are constantly updating
their devices, both software by updates and hardware due to new
models. The devices we tested might have outdated software
and hardware. Scientific studies examining HR monitors are not
able to keep up with the volatility of the markets and to present
results of new models until later ones appear on the market.

Conclusion. This study investigated the accuracy of HR mon-
itoring on bicycle ergometer of seven wrist worn wearables of
different manufacturers in cardiac rehabilitation patients during
bicycle ergometer activity. The results of this study are encour-
aging and point out the potential beneficial use with accurate
measurement of HR for non-supervised PA in the following de-
vices: Apple, Mio and Garmin, which showed excellent accu-
racy. However, the use of FitbitHR, Pearl and FitbitS may also
be beneficial with at least reasonable results, whereas Withings
showed poor results and cannot be recommended.

Further studies are needed to assess functioning outside of
controlled environments in daily life and during different activi-
ties. Furthermore, especially in cardiac patients, HR monitoring
in presence of arrhythmia and arrhythmia detection would be
desirable. Thus, application of such devices in cardiac patients
can be of great value but should be recommended with care.
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SUMMARY

COMPARISON OF WEARABLES FOR SELF-MONI-
TORING OF HEART RATE IN CORONARY REHABILI-
TATION PATIENTS
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The leading cause of morbidity and mortality in the world
is ischemic heart disease. Physical activity is a major ap-
proach in prevention and therapy of cardiac diseases. Self-
heart-rate-monitoring in daily life is an important point for
health awareness of cardiac patients. Aim of this study was
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validation of measurement accuracy of seven different de-
vices against ECG-monitoring during cardiac rehabilitation
training on a bicycle ergometer.

Tested devices were: Garmin Forerunner 35 (Garmin), Mio
Fuse (Mio), Fitbit Charge HR (FitbitHR), Fitbit Surge (Fit-
bitS), Withings Pulse™ Ox (Withings), Apple Watch Series 1
(Apple) and Pearl Fitness-Tracker (FBT-50.HR PRO.V4). All
devices were tested on 35 participants with six timed mea-
surements during 20 minutes constant load bicycle ergometer
workout for each. Simultaneousely, ECG measurements were
recorded. Pearson’s correlations were assessed.

Apple, Mio, and Garmin showed excellent accuracy with
close correlation to ECG for self-monitoring of heart rate (HR)
during cycling. FitbitHR, Pearl and FitbitS presented reasonable
results. In contrast, Withings showed poor correlation to ECG
with significant differences.

We found significant differences between the tested devices.
Since accuracy is of major importance for cardiac patients, only
Apple, Mio and Garmin could be recommended. However, fur-
ther research within distinct clinical and non-clinical settings is
necessary and should take different types of physical activities
into account.

Keywords: Heart rate monitoring, wearable, rehabilitation,
photoplethysmography.

PE3IOME

CPABHEHME HOCHUMBIX YCTPOWCTB JJISI CAMO-
KOHTPOJISI CEPAEYHOI'O PUTMA BO BPEMSI PEA-
BUWINTALIUN Y KOPOHAPHbBIX TAIIMEHTOB

12Xeyken M., *Xopcrmann X., 2Kepaunr A., ‘Anopexr K.,
SKenus I.T., "*Kwok M., *Tertdyp V., 2Xanke A.A.

!Aemopwi enecnu pasnviil 6K1a0 6 pabomy u pasoesiiom nepeoe
asmopcmeo, *Lannosepckuil meduyunckuil ynueepcumem, M-
cmumym cnopmusnoti meduyunsl, Iannosep, Huaxosepe An-
nawmughm, Omoenenue opmoneduueckou xupypeuu, I annosep;
*bpandenbypeckuil  20CYyOApCMEEHHbIIL UHCIMUMYM  CYOeOHOU
meduyunet, [omcoam, >Juaxosepe @pudepuxenwmugm, Om-
Oenenue yponozuu, Iannosep, I epwanus

OcHOBHOW HpPUUYMHON 3a005€BaEMOCTH U CMEPTHOCTH B
MHpE CUNTAETCs HIIeMuYecKas 0ose3Hb cepaua. duznueckas
AKTHUBHOCTbD ABJIACTCSA OCHOBHBIM IMOJAXOA0M K l'lpO(bI/l.]'laKTl/IKe
U JICUCHHUIO CepcuHbIX 3aboneBanuit. CaMOKOHTPOIb Cep-
JC€YHOI'0O puT™Ma B l'lOBCe)IHeBHOﬁ KU3HHU SABJIACTCSA 3HAYUMbBIM
MOMEHTOM B BBI3JOPOBJIICHUU KaAPAHUOJIOTUYCCKUX NAIIUCHTOB.

Ienpro ucciienoBaHusl SIBUJIACH IPOBEPKAa TOYHOCTH W3-
MEpEHUH CeMM pa3/IMYHBIX YCTPOWCTB B cpaBHeHuHn ¢ OKI'-
MOHHUTOPHHIOM BO BpeMsl KapAHOpeaOINTalluOHHBIX TPEHUPO-
BOK Ha BEJIO3ProMeTpe.

HUccnenoBansl cienyronme ycrpoiictsa: Garmin Forerunner
35 (Garmin), Mio Fuse (Mio), Fitbit Charge HR (FitbitHR),
Fitbit Surge (FitbitS), Withings Pulse™ Ox (Withings), Apple
Watch Series 1 (Apple) u Pearl Fitness-Tracker (FBT-50.HR
PRO.V4). Bee ycrpoiicTBa ObUTH IPOTECTUPOBAHBI Ha 35 y4acT-
HHKAaX C IIECTbIO U3MEPEHUSIMU Ha BpeMs B TeueHHe 20 MUHYT
TPEHUPOBKH Ha BEJIO3PIroMeTpe C MOCTOSHHOM Harpyskoil. Ila-
pasuienbHo 3anuckiBaauck u3Mepenus DKI. Onenens! koppens-
nuu Pearson-a.

Jst camokoHTpoJIst cepriednoro putMa, Apple, Mio u Garmin
H0Ka3aJM TPEBOCXOAHYIO0 TOYHOCTH C OJIM3KON KOppessiuei ¢
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OKT Bo Bpewmst spromerpun. FitbitHR, Pearl u FitbitS noka3a-
JM CONOCTaBUMBIE pe3yibTarsl. B omnuune ot storo, Withings
nokasan cinadyro koppemsiuoo ¢ DK co 3HaUNTEIbHBIMU pa3-
JIMYUSAMMU.

OOHapyKHUIH Cepbe3HbIe Pa3INyKsl MEXK/y UCCIICTOBAHHBIMU
ycrpoiicTBamu. [T0CKOIBKY TOYHOCTD UMEET OO0JIbIIOE 3HAUCHUE
JUISL KapIMOJIOTMYECKUX MaleHTOB, C LEJIbI0 CaMOKOHTPOJIS
CEeplIeYHOr0 PHUTMa MOXKHO IOPEKOMEHIOBaTh TOJBKO Apple,
Mio u Garmin. OxHako HEOOXOAUMBI JaJbHEHUIINE HCCIIECN0-
BaHUSA B Pa3HbIX KIIMHUYCCKUX W HEKIIMHUYCCKUX YCJIIOBUSAX,
KOTOPBIC HOJDKHBI YYUTBIBATH Pa3JIMYHBIC BUbI CHOpTVIBHOﬁ
AKTHUBHOCTH.
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COMBINED PHARMACOLOGICAL THERAPY INCLUDING SEVERAL ANTIARRHYTHMIC AGENTS
FOR TREATMENT OF DIFFERENT DISORDERS OF CARDIAC RHYTHM

Kapustnick Yu., Lutsenko R., Sydorenko A.

Poltava State Medical University, Department of Experimental and Clinical Pharmacology,
Clinical Immunology and Allergology, Ukraine

In widespread clinical practice, there is often a need for treat-
ment of cardiac arrhythmias with simultaneous administration
of antiarrhythmic agents of I or III classes in accordance with
Vaughan Williams classification together with antiarrhythmic
preparations of Il or IV classes (B-blocker adrenergic drugs and
calcium channel blocker agents). In severe and stable cardiac ar-
rhythmias combined therapy on the bases of two antiarrhythmic
agents, including preparations of [ and III classes should be used
[12,13,15].

However, at the same time it is necessary to understand well
the goals, possible effects and dangers of such combined treat-
ment. The main principle of any combined therapy lines in si-
multaneous action on different pathological mechanisms, which
are the reason of development of cardiac arrhythmia. It allowes
to reduce doses of antiarrhythmic agents [2,8].

Under antianginal and hypotensive therapy the combined trat-
ment is often used even during beginning of the illness. How-
ever, antiarrhythmic therapy is performed according to other
principle. Because only one antiarrhythmic preparation must
be used for treatment of arrhythmias in most cases because all
antiarrhythmic agents have fairly similar side effects that leads
to exacerbation of their side effects that can be under combined
therapy [2].

The requirement of combined therapy including the several
antiarrhythmic agents for treatment of different disorders of car-
diac rhythm arises in the following situations:

1. Monotherapy with administration of only one antiarrhyth-
mic agent is effective. However, a therapeutic dose of the drug
causes side effects that requires its correcting. In this case, the
complete cancellation of the drug is possible with its replace-
ment by other antiarrhythmic agent, which is effective and well-
tolerated, Nevertheless, the possibility of such choice might not
be available, because other drugs are not tolerated or ineffective
[4,5].

For example, a patient with paroxysmal atrial fibrillation uses
amiodarone in daily dose 400 mg with the most complete anti-
arrthythmic effect (compared to other agents). However, under
administration of amiodarone in daily dose 400-600 mg and
more in the sunny period of the year such side action as photo-
sensitization can be development. This undesirable effect can be
eliminated by reducing the daily dose of amiodarone to 200 mg.
In this case amiodarone in the dose 200 mg during the morning
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must be administered for strengthening of antiarrhythmic effect
together with one agent from antiarrhythmic preparation of IC
subclass, which must be administered in half daily dose (allap-
inin 25-50 mg/day or ethacizin 75 mg/day).

2. The effect of antiarrhythmic agent is not complete, but it
is impossible to in rease its dose to maximal, because can be
development undesirable effects. Sometimes these side effects
occur after administration of antiarrhythmic drug in moderate
dose. For example, amiodarone was given in the daily dose 300
mg. This dose was sufficient to eliminate paroxysms of atrial fi-
brillation. In this case other antiarrhythmic agents are not effec-
tive. However, after administration of amiodarone in daily dose
300 mg night brady-depended supraventricular extrasystolic
arrhythmia occurred. This disorder of cardiac rhythm is poorly
tolerated by patient. Besides, supraventricular extrasystolic ar-
rhythmia can be transform in atrial fibrillation. [6,8]. That is why
for preventive maintenance of such undesirable effects of amio-
darone should be administered the decreased dose of this prepa-
ration and additional administration of allapinin in the evening
orally in single dose 12,5-25 mg (1/2-1 tablet).

3. Antiarrhythmic monotherapy is effective. However, after
administration of one antiarrhythmic agent undesirable side ef-
fects are developed. That is why the cancellation of the first anti-
arrhythmic agent is required. For instance, antiarrhythmic agent
of 1A subclass quinidine was given orally in dose 200 mg trice a
day. But marked sinus tachycardia due to its vagolytic influence
developed due to administration of this preparation. Quinidine
decreases tonicity of pneumogastric nerve due to cholinolytic
action on pacemaker cells in atrioventricular node. For suppres-
sion of sinus tachycardia, it is required to cancel quinidine and
administration of fB-blocker agent or calcium channel blocker
drug for example verapamil.

4. All possible antiarrhythmic agents as monotherapy are not
effective. In this case the combination of the two ineffective
drugs may be effective.

5. A patient has several types of cardiac rhythm disorders,
each of which is sensitive to one antiarrhythmic agent only. For
example, two variants of paroxysmal tachycardia occurred pe-
riodically: 1) verapamil-sensitive reciprocal sinus tachycardia;
2) paroxysmal atrial fibrillation. Bolus administration of 4 ml
0,25% solution (10 mg) of verapamil intravenously is required
for suppression of first disorder of cardiac rhythm. Administra-
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tion of 4-6 ml of 0,5% solution (20-30 mg) of allapinin admin-
istration of 4-6 ml of 0,5% solution (20-30 mg) of allapinin in-
travenously is used to interrupt of paroxysm of atrial fibrillation.

After renewal of the normal sinus rhythm verapamil and al-
lapinin are used orally. Verapamil was administered in dose
40 mg twice a day (at 8 o’clock during in morning and at 15
o’clock in the afternoon). Allapinin was administered in dose 25
mg before sleeping at 22 o’clock. When combine antiarrhythmic
therapy is used of the basic principles of administration of this
therapy should be provided. They are as follows:

1. It is impossible to administer antiarrthythmic drugs of the
same class at the same time.

2. The doses of the drugs, which are used in combination,
are below the average therapeutic doses (about half of the usual
daily dose).

3. It is impossible to administer combined antiarrhythmic
therapy including drugs with unidirectional action on heart rate,
atrio-ventricular (AV) and intraventricular conductivity, dura-
tion of QT interval, myocardial contractility, as well as to ad-
minister antiarrhythmic drugs with a relatively high frequency
of proarrhythmic action.

4. In the case of the administration of several antiarrhythmic
agents, it is particularly important to understand those electro-
physiological mechanisms that are intended to be affected using
two antiarrhythmic preparations.

5. Antiarrthythmic preparations should be administered se-
quentially: the second drug is used only after the evaluation of
safety and tolerability of the first antiarrhythmic preparation.

In rare cases administration of two antiarrhythmic agents of
the I class is required for treatment of hazardous and refractor
arrhythmias. However, the use of these preparations must be in
different time and with caution [9,10].

Ideally the choice of antiarrhythmic agents is realized with
taking in account electrophysiological properties of develop-
ment of cardiac arrhythmias. The main electrophysiological
mechanisms of arrhythmias development according to the con-
cept of “Sicilian Gambit” [9,14] include five positions:

1. Pathological or accelerated normal automatism. It occurs
due to the increase of nerve stimulation, hypokalemia, and de-
crease of resting potential in cells of the His-Purkinje system,
myocardium of the atria and ventricles in combination with
suppression of the function of the sinus node or suppression
sino-atrial conduction. According to these mechanisms differ-
ent paroxysmal tachycardias (supraventricular and ventricular),
some types of extrasystolic arrhythmias (supraventricular and
ventricular) develop [12]. It is necessary to extend phase 4 of
the action potential, for suppression of pathological automatism,
i.e. to cause block of slow calcium current into the cell (it can
happen after the use of Ca antagonists or 3-blocker agents), after
hyperpolarization of the membrane due to activation of potas-
sium current from the cell in phase 4 (it is typical for digoxin and
adenosine). The increase of action potention duration, which is
developed after block Na current into the cell during 0 phase
(fast depolarization) is typical for antiarrhythmic agents of I
class. Amiodarone and other preparations of III class cause re-
tardation of K current from the cell in extra-cellular space during
I and II phases of repolarization.

2. Trigger activity (early and late postdepolarization). It oc-
curs as a result of elongation of action potention, repolarization
slowing (especially in Purkinje fibers), or overload with Ca*
ions due to sympatic stimulation. According to these mecha-
nisms ventricular tachycardia of the type “pirouette” (torsade de
pointes) and some types of extrasystoles (ventricular and supra-
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ventricular) develop. It is necessary to reduce the duration of
action potention due to acceleration of repolarization for sup-
pression of early postdepolarization. This process develops after
activation of potassium current from the cell in extra-cellular
space during 1 and 2 phases of action potention due to the ac-
tion of B-blocker drugs and cholinolytic agents. The reducing of
action potention is developed as a result of suppression of spon-
taneous depolarization in 4" phase of action potention, which is
realized after block of calcium and sodium current [13]. These
processes occur after using of calcium channel blocker drugs,
magnesium preparations and antagonists of sodium current in
cell (antiarrhythmic agents of I class according to Vaughan Wil-
liams classification). The decrease of action potention can be as
a result suppressing of sympathetic stimulation due to adminis-
tration of B-blocker agents.

It should be taken in account that the reduction of the intra-
cellular Ca™* concentration is necessary for suppression of late
postdepolarization. This process is realized due to block of cal-
cium current into the cell during the 4" phase of action poten-
tion and the sodium current into the cell during the 0 phase (fast
depolarization). Administration of Ca antagonists, B-blocker
agent, I class antiarrhythmic drugs enhances the development
of these processes.

3. Re-entry mechanism (micro-re-entry and macro-re-entry)
occur due to differences in conductivity and refractivity of dif-
ferent links in the chain of development of pathogenesis of car-
diac rhythm disorders. Reciprocal arrhythmias are most typical
for paroxysmal supraventricular and ventricular tachyarrhyth-
mias, atrial fibrillation, atrial flutter, some kinds of ventricular
and supraventricular extrasystoles (premature beats). In order to
suppress the re-entry mechanism with a large excitation period,
it is necessary to primarily cause slowing of the conductivity
in the structures with Na* or Ca™ channels (to cause block of
0 phase of action potention). These effects are developed after
the use antiarrhythmic preparations of I class or antagonists of
calcium or B-blocker agents, respectively. For suppression of re-
entry mechanism with or without a short excitation period it is
required to increase refractory period due to blocking of sodium
current into the cell and slowing down the repolarization process
due to the blockage of potassium current from the cell in extra-
cellular space. This blockage of sodium current occurs after ad-
ministration of antiarrhythmic agents of I class. Preparations of
III class (amiodarone and sotalol) cause blockage of potassium
current frome extra-cellular space in cell during repolarization
phase I and phase II.

The majority of antiarrhythmic agents induce suppression of
automatism of cells pacemakers of sinus and atrioventricular
nodes. Besides, they cause the suppression or liquidation of re-
entry mechanism and reciprocal activation due to changing of
velocity of conductivity or as a result duration of refractory pe-
riod increase. Due to these electrophysiological effects the ma-
jority of antiarrhythmic preparations have wide range of action.

Procainamide (novocainamide), quanidine, etmozine (mora-
cisine), ethacizine, gilurytmal (ajmalin), disopyramide (ryt-
milen), allapinin, B-blocker agents and potassium preparations
cause delay of velocity of conductivity in heart conductive
system, whereas antiarrhythmic preparations of IB subclass:
lidocaine (xylocaine, xycaine), trimecaine, mexiletine (mexitil,
tametil), tocainide (tonocard), phenytoine (diphenin) cause ac-
celeration of cardiac conductivity. In case of the use of antiar-
rhythmic agents in small daily doses they cannot change the
velocity of heart conductivity. Antiarrhythmic agents of IA sub-
class (novocainamide, disopyramide, quanidine), IC subclass
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— propafenone (ritmonorm, propanorm), allapinin, encainide,
IBC subclass: etmozine, other antiarrthythmic preparations of 1
class e.g. ethacizine and gilurytmal and antiarrhythmic agents of
IIT class: amiodarone (cordarone), sotalol (sotalex), bretylium
tosilate (ornidum) directly and B-blocker agents non-directly
cause elongation of refractory period, whereas antiarrhythmic
preparations of IB subclass (lidocaine, trimecaine, mexiletine,
tocainide, phenytoine) and potassium preparations cause direct-
ly shortening of this period.

Antiarrthythmic agents of first class and amiodarone are as
rule effective preparations for treatment of major types of su-
praventricular and ventricular arrhythmias. B-blocker agents
have less efficacy for treatment of paroxysmal supraventricular
arrhythmias in comparison with antiarrhythmic preparations of
I class and they are contraindicated for treatment of tachyar-
rhythmias in patients with pre-excitation syndromes (WPW
syndrome — Wolf-Parkinson-White syndrome and CLC syn-
drome — Clerc-Levy-Critesco syndrome). 3-blocker drugs have
sufficient effectiveness for treatment of ventricular extrasystolic
arrhythmia. Lidocaine, trimecaine, mexiletine, tocainide and
phenytoine have basically effectiveness for treatment of ventric-
ular disorders of cardiac rhythm and for therapy of toxic arrhyth-
mias, which are caused by cardiac glycosides. Indications for
treatment of antiarrhythmic agents of IV class — calcium channel
blockers (verapamil, diltiazem) are supraventricular disorders of
cardiac rhythm [4,6]. On the grounds of the abovementioned an-
tiarrhythmic preparations must be divided into two such groups:

1. Antiarrthythmic agents, which cause decrease of automa-
tism (phase 4 — spontanecous diastolic depolarization) and in-
duce the delay of conductivity — antiarrhythmic agents of IA,
IC, IBC subclasses and other antiarrhythmic preparations of I
class — ethacizine and gilurytmal, preparations of II subclass
(B-blocker agents), antiarrhythmic agents of III subclass (amio-
darone, sotalol, bretylium tosilate), medicinal agents, containing
potassium (kalium chloride, panangin, asparcam).

2. Antiarrhythmic agents, which cause decrease of automa-
tism (phase 4 — spontanecous diastolic depolarization) and in-
duce acceleration of conductivity or in minimal doses they do
not change conductivity (antiarrhythmic agents of IB subclass:
lidocaine, trimecaine, mexiletine, tocainide and phenytoine).

For because of preparations from first and second groups have
such effect as decrease of automatism (phase 4 — spontaneous
diastolic depolarization) all these agents are effective for therapy
of ectopic tachyarrhythmias, which occur as a result of mecha-
nism of the increased automatism [14].

Preparations of second group are useful also for treatment of
cardiac arrhythmias, which are caused by mechanism of second-
ary entering wave of excitation (re-entry). Arrhythmias, which
occur according to secondary entering of impulses, are happen
as a result of functional blockade in one direction together with
delay of conductivity in some microcells and macrocells struc-
tures of conductive system. This pathological changes in cardiac
conductive system are reason of occurrence movement of im-
pulses across cycle re-entry.

The velocity of cardiac conductivity and duration of refrac-
tory period are two main factors, which induce occurrence and
supporting of ectopic disorders of cardiac rhythm, which were
caused by conductivity of impulses across re-entry loop. Having
such influence as elongation refractory period and the delay of
conductivity, antiarrhythmic agents of first class in accordance
with Vaughan Williams classification, 3-blocker agents, antiar-
rhythmic preparations of III class (amiodarone, sotalol, brety-
lium tosilate), potassium preparations cause local blockade. As
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a result of action of these agents block in one direction trans-
forms in block in two directions, whereas antiarrhythmic agents
of IB subclass (lidocaine, trimecaine, mexiletine, tocainide and
phenytoine) cause liquidation of block in one direction due to
such effects as shortening of refractory period and accelera-
tion of conductivity. Thus, after the use of preparations of two
groups liquidation of cardiac arrhythmias, which occur accord-
ing to mechanism secondary entering of excitation (re-entry) are
interrupted.

The treatment of refractor ectopic tachyarrhythmias, which
are caused by mechanism of the increased automatism or re-
entry mechanism using combined antiarrthythmic therapy (ad-
ministration of two or more antiarrhythmic agents) is in many
cases more effective as compared to monotherapy (using only
one antiarrhythmic agent). Chances for suppression of cardiac
arrhythmia increase after administration of combined antiar-
rhythmic therapy [1,3].

In tachycardias, which are caused by mechanism re-entry, in
case of absence of possibility for transformation of blockade
in one direction in blockade in two directions using the antiar-
rhythmic preparations of first group can be their administration
together with antiarrhythmic preparations of second group for
strengthening of suppression blockade in one direction. Due to
the administration of two antiarrhythmic agents with same elec-
trophysiological properties can be increased antiarrhythmic ef-
fect. That is why combined therapy is more effective in compari-
son with monotherapy for suppression of cardiac arrhythmias.

Combined therapy including two antiarrhythmic drugs (prep-
aration of I class and agent of II class) has greater opportunity
for termination of arrhythmias, which are caused by re-entry
mechanism. Antiarrhythmic preparations of these two groups
have such effect as suppression of automatism. The administra-
tion of preparations of I class and II class together can cause
stronger suppression of automatism even after the use of small
doses of these two antiarrhythmic agents. In this case the posi-
tive effect is decrease the development of toxic complications
risk.

Ideally every antiarrhythmic agent must cause suppression
of disorder of cardiac rhythm. Besides, it must be without seri-
ous undesirable side effects. Therapeutic blood concentration of
these preparations occurs after short period. But now it is very
difficult to find such antiarrhythmic agent. Many antiarrhyth-
mic preparations have slow absorption in gastrointestinal tract.
Quick distraction of other antiarrhythmic drugs is the reason of
their limitation for termination of paroxysmal tachyarrhythmias.

Undesirable side effects of antiarrhythmic agents can be as-
sociated with their big doses. It should be taken in account that
in case of combined therapy the possibility of development of
side effects of antiarrhythmic preparations decreases. The preva-
lence of the administration of combined therapy using several
antiarrhythmic agents is the smaller possibility of side effect de-
velopment in comparison with monotherapy of cardiac rhythm
disorders, especially when using one antiarrhythmic preparation
in big dose.

Before choosing antiarrhythmic preparations for combined
therapy careful analysis of their electrophysiological proper-
ties must be done. Due to this it becomes possible to select the
optimal combination of antiarrhythmic agents. In clinical prac-
tice the following combinations of antiarrhythmic agents can be
used:

1. Disopyramide (rytmilen) and quinidine are preparation of
choice among preparations of IA subclass for combined therapy
including these agents and B-blocker adrenergic agents. Pro-
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cainamide for prophylactic treatment of cardiac arrhythmias has
small effectiveness. Disopyramide and quanidine cause delay of
conductivity in cardiomyocites of atria, ventricles and in His-
Purkinje system. These antiarrhythmic preparations slightly
increase the duration of action potention due to suppression of
such its phases as 0, 3-ed and 4-th phases. Including pB-blocker
drugs into complex therapy together with disopyramide or qua-
nidine is justified due to the fact that B-blocker agents cannot
enhance action of disopyramide or quinidine. This action is
conditioned by synergic action of f-blocker agents with antiar-
rhythmic preparations in respect to 4-th phase of action poten-
tion [2, 7]. This enhanced suppression of disorders of cardiac
rhythm may be beneficial for treatment of arrhythmias which
are conditioned by trigger mechanism or they appear as a result
of the increased automatism. Combined therapy including di-
sopyramide or quanidine together with B-blocker agents can be
useful for treatment of tachyarrhythmias, which are conditioned
by re-entry mechanism in sinus and atrio-ventricular nodes.

Quinidine is administered first of all for preventive mainte-
nance of paroxysmal atrial fibrillation. The main purpose of add-
ing for quinidine B-blocker agents is not only for strengthening
of antiarrhythmic effect, but first of all for avoidances of sinus
tachycardia. However, supraventricular premature beats can be
terminated due to this combined therapy. But monotherapy us-
ing quinidine only is not efficient. In case of administration of
this combined therapy the dose of quinidine is as ordinary one:
400-600 mg orally (like it was during monotherapy). wideness
of QRS-complexes and elongation of QT-intervals does not oc-
cur after administration of quinidine in these doses. The dose of
B-blocker agent is selected after taking in account the results of
long-lasting monitoring of frequency of cardiac beats and dura-
tion of PQ intervals. As a result this therapy decrease of myocar-
dium contractility can be clinically significant in patients with
initial dysfunction of left ventricle.

Administration of B-blocker agents for example atenolol in
dose 25-50 mg twice a day or propranolol in daily dose 10-40
mg 4 times a day together with disopyramide is possible to
strengthen antiarrhythmic effect (especially in supraventricu-
lar disorders of cardiac rhythm) and to decrease proarrhyth-
mic action (mostly in ventricular arrhythmias). The monitor-
ing of number of beats per minutes (bpm), the duration of PQ
intervals, and index of cardiac output — A S% must be realized
during combined antiarrhythmic treatment using two prepa-
rations. Normal value of A S% must not be less than 55%, in
cardiac insufficiency of I degree it must be from 45% to 55%,
in cardiac failure II degree — from 35% to 45%, and in cardiac
failure IIT degree — less than 35%. The dose of one from two
antiarrhythmic preparations decreases in case of appearance
of bradycardia, atrioventricular blockade and increase of con-
gestive cardiac failure.

Antiarrthythmic agents of IB subclass cause delay of 0 phase
of action potention. The administration of these preparations
induces acceleration of process of repolarization, lead to the
decrease of duration of action potention and QT interval. Such
antiarrthythmic agents as B-adrenergic blocker preparations can
increase action of antiarrhythmic agents of IB subclass due to
additional delay of 4" phase of action potention in case of treat-
ment of disorders of cardiac rhythm with trigger mechanism.
The second reason of using of P-adrenergic blocker agents
together with antiarrhythmic preparations of IB subclass as
follows phenytoin (diphenylhydantoin, diphenin), mexiletin
(mexitil), tocainide is the decrease of the risk of occurrence of
sudden death in patient with potential lethal ventricular cardiac
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arrhythmias [11, 14]. It should be taken in account such property of
[-adrenergic blocker agents as absence of effectiveness for therapy
of arrhythmias, which are caused by non-trigger arrhythmias (espe-
cially for treatment of ventricular premature beats and ventricular
paroxysmal tachycardia). For treatment of supraventricular ar-
rhythmias preparations of IB subclass are not useful.

The results of therapy using diphenin and mexiletin are the
insufficient effectiveness of the treatment of frequent and stable
ventricular extrasystolic arrhythmia and paroxysmal ventricular
tachycardia. Now the preparations of IB subclass are adminis-
tered for preventive maintenance of hazardous potentially lethal
ventricular arrhythmias in rare cases [11,12]. It is the best way
to prevent these arrhythmias by using mexiletin.

Combined therapy including agents of IB subclass and
B-adrenergic blocker agents has good tolerance and minimum
side effects. The administration of these preparations does not
have influence on widening of QRS complex. This combined
therapy causes decrease of QT interval. In regard to frequency
of cardiac beats and atrio-ventricular conductivity (duration of
PQ interval) only - adrenergic blocker agents have influence.
That is why the decrease of dose preparations of IB subclass (di-
phenin and mexiletin) is not required. In case of administration
of diphenin for suppression of arrhythmias, which are caused
intoxication by cardiac glycosides, administration of B-blocker
agents is contraindicated, because after administration of this
combined therapy stable bradycardia can develop.

Antiarrhythmic preparations of IC subclass have effect mostly
due to action on 0 phase action potention. It leads to suppres-
sion of conductivity across myocardium and Purkinje fibers.
B-blocker agents can cause additional antiarrhythmic effect in
trigger arrhythmias, which are conditioned by the increased
automatism, for instance in extrasystolic arrhythmia and in re-
ciprocal sinus and atrio-ventricular nodular paroxysmal tachy-
cardia. Outof preparations of IC subclass allapinin is used in
combination with -blocker agents most frequently. This is con-
ditioned by adrenergic action of allapinin. It causes increasing of
myocardium contractility.

However, B-blocker agents cause not only suppression of si-
nus tachycardia, but they can cause decrease of out-cardiac side
effects of allapinin. Due to the action of both preparations (allap-
inin and B-blocker agent) an elongation of duration PQ interval
can appear. In this case the dose of allapinin must be decreased
(to 25-50 mg (1-2 tab) per day). The reduction of the dose of
B-blocker agents is not always possible, due to the fact that this
can lead to a renewal of tachycardia.

One should remember, that the main role is played by allap-
inin in case of administration of this combined therapy, espe-
cially for treatment of atrial fibrillation and ventricular recipro-
cal disorders of cardiac thythm. That is why the decreased dose
of allapinin can lead to partial loss of its antiarrhythmic action.
In this case one can try to select milder -blocker agent (meto-
prolol, bisoprolol, betaxolol), in this case it is not required to
decrease of allapinin dose.

The additional administration of B-blocker agents for treat-
ment of patient, which were administered other preparation of
IC subclass as fellows propafenone (ritmonorm), encainide, et-
mozine, ethacizine has the purpose to decrease arrhythmogenic
effect of these agents [4]. The administration of 3-blocker drugs
is required also to decrease the risk of sudden death in patients
with ventricular disorders of cardiac rhythm. The application
of B-blocker agent together with preparation of IC subclass is
required to strengthen antiarrhythmic action especially tachy-
depended forms of cardiac arrhythmias [4,6,15]. Out of above-
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mentioned antiarrhythmic agents only etmozine has in minimal
influence on transverse conductivity. The combination of other
preparations of IC subclass: propafenone (ritmonorm), en-
cainide, ethacizine together with B-blocker agents can only be in
case of monitoring of bpm and atrio-ventricular conductivity. It
is required for prevention of stable bradycardia. In development
of this stable bradycardia the decrease dose of B-blocker agent is
required. The merit of B-blocker agents is the absence of influ-
ence on width of QRS complexes and duration of QT intervals.

2. Combination of antiarrhythmic agents of I class with cal-
cium channel blocker agents (verapamil and dilthiazem) is used
in more rare cases in comparison with combined therapy, which
consist from preparations of I class together with B-blocker
agents. It is caused by unavailability of anti-fibrillate activity in
calcium channel blocker agents.

It should be taken in account that antiarrhythmic action of cal-
cium antagonists can be useful only for suppression of trigger
arrhythmias, which are connected with increased automatism
and reciprocal tachycardias, having in their structures Ca-de-
pended 0 phase of action potention. These structures are located
in sinus and atrioventricular node.

In fact, there are two indications for administration of com-
bined therapy, which includes antiarrhythmic agents of I class
(mostly preparations of subclasses A and C) and calcium chan-
nel blocker drug (verapamil and dilthiazem): 1) pharmacological
correction of sinus tachycardia, which is developed after using
quinidine, disopyramide, allapinin if administration of f-blocker
agents is contraindicated, because after the use of these prepara-
tions significant bronchial constriction can develop especially in
patients with bronchial asthma or chronic obstructive pulmonary
disease; 2) for treatment of two cardiac rhythm disorders: first
are supraventricular, in more rare cases ventricular arrhythmias
(paroxysmal tachycardia, which has high sensitivity for vera-
pamil/dilthiazem and second arrhythmias, which are not treated
or can be treated only in rare cases using verapamil as follows
reciprocal ventricular arrhythmias, paroxysmal atrial fibrillation
and atrial flutter.

The optimal combination is the administration of calcium
antagonists and such preparation of I class as disopyramide,
quinidine, allapinin. In such combination there is the smallest
possibility of atrioventricular blockade development due to ac-
tion of both group of preparations, which cause elongation of
PQ interval duration. These preparations cause decrease of
contractility of left ventricle especially in condition of its ini-
tial dysfunction. The administration of B-blocker preparations
together with verapamil or dilthiazem is impossible. Combined
therapy including propafenone and verapamil is not rational. It
is conditioned by similar chemical structure of propafenone and
non-selective B-blocker agent propranolol. Due to this similar-
ity propafenone has properties of B-blocker agent. In addition,
propafenone causes potentiating of the effect of verapamil in
regard to such enzymes as liver cytochroms.

3. The combined administration of antiarrhythmic agents of
III class (amiodarone, d,l-sotalol) together with B-blocker drugs
cause suppression of such phases of action potention as first
phase of repolarization (early repolarization), second phase of
repolarization (plateau phase), third phase of repolarization (late
repolarization). It leads to expressive elongation of action poten-
tion. The effect of agents of III class is increases due to this ac-
tion not only in regard to atrioventricular nodal tachycardia and
sinus reciprocal tachycardia, but in respect to re-entry-tachycar-
dia of other origin, including atrial fibrillation and ventricular
tachycardia.
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No less important result of interaction between preparations
of II and III classes is the decrease of the development risk of
arrthythmias with trigger mechanism (including bidirectional
spindle-shaped ventricular (torsade de pointes) tachycardia).
This risk is increased in case of therapy with help of one prepa-
rations, which causes blockade of potassium channels during
second and third phases of action potention due to elongation of
process of repolarization. The administration of B-blocker drugs
can cause partial decrease of this elongation due to suppression
of Na" and Ca™ current in cell from extra-cellular space. System
cyclic adenosine monophosphate has prominent position for re-
alization of this effect.

It has been believed for the long time, that combination of
antiarrhythmic agents of III class with B-blocker agents is not
expedient due to threat of bradycardia development and atrio-
ventricular blockades. Indeed, this threat is present, because
preparations of both groups cause suppression of transverse
conductivity and to some extent the decrease in contractility
of left ventricle in case of its initial dysfunction. These effects
have bigger expressiveness after administration of antiarrhyth-
mic preparations of III class (amiodarone and sotalol). [13,15].
These preparations have properties of B-blocker agents. Howev-
er, in real clinical conditions the increase of congestive cardiac
insufficiency can happen during treatment, including prepara-
tion of III class and B-blocker agent in rare cases only. It should
be taken in account that amiodarone blocks calcium channels in
lesser degree.

At the same time, it was proved in clinical trials, that using
of B-blocker agents in combine with antiarrhythmic agents of
III class causes significant decrease of occurrence frequency
of proarrhythmic complications and the risk of sudden death
in patient with hazardous potential lethal cardiac arrhythmias.
The combined administration of amiodarone or sotalol together
with B-blocker agents has no influence on duration of QT in-
tervals and the width of QRS complexes [12]. That is why the
monitoring of bpm and duration of QT intervals and the width of
QRS complexes is required in order to prevent fatal disorders of
cardiac rhythm. The higher initial frequency of cardiac beats is,
the better is efficiency of combined therapy, including prepara-
tion of Il class (especially amiodarone) + 3-blocker agent. That
is why in patients with malignant ventricular extrasystolic ar-
rhythmia with premature beats of high gradations according to
Lown-Wolf classification and fatal ventricular tachycardia addi-
tional administration of B-blocker agents together with the small
doses of amiodarone is required to increase anti-fibrillate activ-
ity. The combined therapy amiodarone together with -blocker
agent should be administered for treatment of these hazardous
arrhythmias. Amiodarone is administered in supporting daily
dose 200-400 mg (1-2 tablets) and B-blocker agent to maximum
tolerated dose, which is estimated accordant to the frequency of
cardiac beats. It must be 55-70 bpm in rest condition. Therapy
using B-blocker preparations is canceled in case of frequency of
cardiac beats, which is equal to 50 bpm or less.

D, 1-Sotalol has properties of antiarrhythmic agents of II and
III classes. Its B-blocker effect is three times less than in pro-
pranolol. This effect occurs even after administration of sotalol
in small doses. That is why the use of this preparation in com-
bine with B-blocker agent is impossible. Amiodarone can be ad-
ministered together with B-blocker agents in condition of bpm
monitoring in constant form of atrial fibrillation and in sinus
tachycardia, which is concomitant with frequent and stable ex-
trasystolic arrhythmia, having prognostic significance. Besides,
combined therapy including amiodarone and B-blocker agent is
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used for treatment of cardiac tachyarrhythmias in case of ab-
sence of effect after the use of the therapy using only one antiar-
rhythmic agent.

4. The expediency of administration of antiarrhythmic agents
of III class together with calcium antagonists is highly doubtful.
After theoretical analysis it the conclusion was made about simi-
larly action of B-blocker agents and calcium antagonists. Prepa-
rations of both groups have positive effect on treatment of ar-
rhythmias with trigger genesis, which appeared sometimes after
using of antiarrhythmic preparations of I1I class e.g. amiodarone
and sotalol. This proarrhythmic effect after their administration
is conditioned by retardation of current of potassium ions from
cell in extra-cellular space during 1-st and 2-d phases of repolar-
ization. There is experimental data for the ability of verapamil
to raise threshold of ventricular fibrillation. However, according
to clinical investigations there are no results, which would prove
the decrease of the risk of development of proarrhythmias after
administration of combined therapy, including preparations of
III and IV classes.

This therapy is required only in two situations: 1) the presence
of cardiac arrhythmia, which is very sensitive to verapamil or
dilthiazem and in absence of effect after treatment using amio-
darone; 2) the administration of calcium channel blocker agents
does not have sufficient effect for preventive maintenance of
ventricular arrhythmias and some atrial arrhythmias (atrial fi-
brillation and atrial flutter) [3,4].

In combined therapy the daily dose of amiodarone must not
be more than 200-300 mg and the daily dose of verapamil not
more than 120-240 mg. The monitoring of frequency of cardiac
beats and duration of QT interval must be required during this
combined therapy. It should be taken in account that verapamil
and dilthiazem have no influence on width of QRS complexes
and duration of QT intervals.

5. The combined therapy including antiarrthythmic agents of
I and III classes has the strongest effect. This can be explained
by the following: the delay all phases of action potention occurs,
that result into significant enlargement of its duration and refrac-
tory period of myocardium. It is clear that such a powerful effect
is required first of all for treatment of re-entry arrhythmias with
or without short excitability period. In these arrhythmias pos-
sibility for suppression of tachycardia is absent due to the action
in respect to impulse conductivity across myocardium. Howev-
er, prominent increase of duration of action potention after com-
bined using of antiarrhythmic preparations of I and III classes
leads to the increased risk of life-threatening trigger arrhythmias
development such as ventricular paroxysmal tachycardia with-
out pulse and bidirectional spindle-shaped ventricular tachy-
cardia (torsade de pointes). That is why constant monitoring of
cardiac beat frequency and alterations of ECG must be obvious.
The choice of this therapy is only realized in hospital conditions.

Especially high risk of development of cardiac blockade ap-
pears in case of combined administration of antiarrhythmic
agents of IA subclass preparations (in particular quinidine)
and III class. It is caused by the fact that subclass IA induces
strengthening of blockade of potassium channels during third
phase of action potention. Each of these preparations is always
administered in half dose (or less) in comparison with an ordi-
nary daily dose. No less important result of this interaction is:
1) the decrease of cardiac beats frequency. Especially it refers to
the patients with sick sinus syndrome and atrioventricular block-
ade. In order to prevent disorder of cardiac conductivity it is bet-
ter to use of amiodarone together with such preparations of IA
subclass as allapinin or disopyramide; 2) the elongation of PQ
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interval. To the lesser extent it is characteristic for combination
of preparations of III class in ordinal doses and propafenone. In
case of the use of this combination of antiarrhythmic agents it
may occur the widening of QRS complexes due to the delay of
intraventricular conductivity. It occurs relatively rare in allap-
inin or propafenone therapy together with small doses of amio-
darone or sotalol; 3) the elongation of QT-interval is associated
with proarrhytmic effect of antiarrtythmic agents. In this respect,
the most dangerous combined treatment includes one of the I
class preparations (encainide, flecainide, etmozine, ethacizine)
together with agents of III class (amiodarone or sotalol).

At administration of B-blocker agents together with sotalol
may lead to the development of additional B-blocker action, be-
cause sotalol has properties of antiarrhythmic agents of second
and third classes (even in case of using of small doses of sotalol).

It should be taken into account that amiodarone has property
of B-blocker agent. Besides, it is to some extent calcium channel
blocker agent. The combination of amiodarone with prepara-
tions IB subclass (lidocaine, mexiletine, diphenin) is relatively
beneficial, since the use of this combined therapy is conditioned
by minimal possibility of development cardiac undesirable ef-
fects, including arrhythmogenic action and occurs of stable bra-
dycardia, in comparison with preparations IA and IC subclasses.
Mexiletine and diphenin have sufficient effect for treatment of
ventricular extrasystolic arrhythmia and ventricular tachycardia
that have both trigger and non-trigger origin.

On the one hand, the administration of diphenin or mexiletine
in addition to class III drugs can lead to weakening of the antiar-
rhythmic effect of amiodarone or sotalol due to the counterdi-
rectional action in respect to phase 2. That is why the velocity of
repolarization is decreased after administration of agents of III
class. But, on the other hand, the risk of triggering ventricular
arrhythmias, which is provoked by class III drugs is reduced by
the same mechanism due to administration of -blocker agents.
It should be emphasized that the administration of a combina-
tion of preparations of IA/C subclass + III class is possible only
in patients without severe organic heart damage.

In real clinical practice, the following combination of antiar-
rhythmic agents can be useful: allapinin 50 mg (in dose 25 mg
in the daytime and at the night or 12.5 mg 4 times a day) + d,
l-sotalol 80 mg (40 mg in the morning and in the evening); d,
l-sotalol in the same regimen together with disopyramide (100
mg 2 times a day or 50 mg 4 times a day); d, l-sotalol in the same
regimen with gilurytmal (50 mg 3 times a day). These combina-
tions are most favorable due to the multidirectional action of
drugs on heart rate and are very effective. Moreover, the use
of allapinin and disopyramide in half doses can significantly
improve their tolerance. The administration of amiodarone or
sotalol in half doses possesses decrease of development of their
undesirable effects.

After the use of abovementioned combinations of antiarrhyt-
mic agents proarrhythmias, significant prolongation of QT in-
terval, and widening of QRS complex are rare, with the main
side effect being moderate, in most cases prolongation of PQ
interval. Besides, the following can be used:

1. Amiodarone 200-300 mg (in the morning) + allapinin 12.5-
25 mg or gilurythmal 50 mg trice a day or disopyramide 50-100
mg in the evening and / or at night. It should be taken in account
that administration of disopyramide especially advisable in the
presence of nocturnal brady-dependent arrhythmias that cannot
be eliminated by increasing of amiodarone dose. The best choice
of using of disopyramide in combine with amiodarone should
be made in case of treatment of frequent and stable extrasystolic
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ventricular arrthythmias of vagal genesis. After administration of
amiodarone together with allapinin or disopyramide the most
common side effect is lengthening of QT interval.

2. Amiodarone 200-300 mg (2-3 doses) + ethacizin 50-75 mg
(2-3 doses) or etmozine (moracisin) 100-150 mg (2-3 doses) or
propafenone 300-450 mg (2-3 times a day) or flecainide 100 mg
(in 1-2 doses). During this therapy constant control of following
must take place: the duration of PQ interval and QT interval.
Besides, the degree of intraventricular blockade (width of QRS
complex) must be asseses.

3. Sotalol 80 mg per day (must be divided into two equal doses)
together with the same drugs (along with other side effects, the inci-
dences of development of bradycardia can occur more often).

4. Amiodarone 200-300 mg per day or d, l-sotalol 80 mg
per day (must be divided into two equal doses) together with
diphenin 1/2 tablets 3 times a day (one tablet contains in dose
0,1 mg or 0,117 mg) or with mexiletine 100-150 mg (for 2-3
administrations). Combined therapy using III class preparations
(amiodarone or sotalol) together with antiarrhythmic agents of
IB subclass (diphenin or mexiletine) is quite safe from the point
of view of development of cardiac side effects. This therapy can
enhance the antiarrhythmic action of class III drugs in relation
to ventricular rhythm disturbances. One should bear in mind
that amiodarone increases the plasma concentration of disopyra-
mide, flecainide and diphenin. The combination of amiodarone
or sotalol with flecainide is, apparently, one of the most unsafe.

The authors of this article have developed a new method of
combined therapy of paroxysmal supraventricular tachyarrhyth-
mias in patients with ischemic heart disease, including the using
of allapinin and cardiac glycosides. The author’s certificate of
invention was obtained for this method.

The efficacy of this combined therapy for suppression of su-
praventricular paroxysmal tachyarrhythmias was analyzed com-
pared to treatment with allapinin alone.

Paroxysmal atrial fibrillation and paroxysmal supraventricu-
lar tachyarrhythmia’s can be treated with administration of sev-
eral preparations. In accordance with such new method it was
used of combination of two preparations with antiarrhythmic ac-
tion (allapinin + cardiac glycosides). This method can be used to
treat paroxysmal supraventricular arrhythmias in patients with
significant heart failure disease.

Allapinin is the alkaloid of bromhydrate lappaconitine. This
alkaloid was extracted from the perennial plant. It can be ex-
tracted from the wild plant of the aconite, which belongs to the
group of buttercup plants. It is produced in tablets at 50 mg and
in solution for intravenous or intramuscular administration:
0,5% solution in ampoules at 2 ml. Allapinin occupies the spe-
cial place among antiarrhythmic agents of the 1* class according
to Vaughan-Williams classification. It differs from agents of IA
and IB subclass. Being different from quinidine, procainamide,
gilurytmal and others agents of the 1* class of antiarrhythmic
drugs allapinin in effective antiarrhythmic doses has small influ-
ence on the width of ventricular QRS complex, P-Q interval and
Q-T interval. Allapinin in doses, which provide significant an-

tiarrhythmic effect, unlike the other antiarrhythmic drugs, does
not lead to reduction of the system arterial pressure and to nega-
tive inotropic action in myocardium fibers.

In accordance with the new method of treatment of paroxys-
mal supraventricular tachyarrhythmias a cardiac glycoside — di-
goxin (lanoxin) in dose 0,25 mg or strophantin in dose 0,25 mg
is administered intravenously. Then in 20-30 minutes after ad-
ministration of cardiac glycoside allapinin is used intravenously
in dose 30-40 mg

In case of suppression of paroxysmal tachyarrhythmia pro-
phylactic treatment must be used of abovementioned prepara-
tions. Allapinin is administered orally in the daily dose 75 mg
(25 mg 3 times daily). In combination with allapinin digoxin is
used orally in the dose 0,25 mg (1 tab) 1-2 times daily. In case
of positive result of therapy, the daily dose of allapinin can be
reduced to 50 mg (1 tablet 2 times a day) and digoxin to the
minimum effective one, which is 0,25 mg (1 tablet) once a day.

The criterion of such positive result of therapy is occurrence
of the periods without paroxysms of tachyarrhythmia, which
are greater than 1,5-2 periods. Such periods occurred earlier
between paroxysms of tachyarrhythmia. Thus, this therapy pro-
vides prophylactic effect in respect to occurrence of tachyar-
rhythmia attack.

The significant advantage of this method is the possibility of
using it for the patients with severe heart failure. Unlike the ma-
jority of other antiarrhythmic drugs of synthetic origin allapinin
does not have any negative inotropic action in effective antiar-
rhythmic doses. For the patients with cardiac failure the use of
cardiac glycoside leads to improving of metabolism in myocar-
dial cells. Such improvement of myocardium metabolism con-
tributes to the elimination of paroxysmal tachyarrhythmias.

The most expressive effect of combined therapy is observed
in case of administration of digoxin (lanoxin) in dose 0,25 mg
or strophantin in dose 0,25 mg intravenously and the use of al-
lapinin in single dose 30-40 mg intravenously in 20-30 minutes
after administration of cardiac glycoside. Such combination of
these agents is conditioned by their pharmacodynamics. The
beginning of antiarrhythmic effect of allapinin occurs only in
10-15 minutes after its intravenous administration. The maximal
effect of allapinin is achieved in 20-40 minutes after using this
drug. This property of allapinin is conditioned the time of intra-
venous administration of cardiac glycoside. Antiarrhythmic ef-
fect of digoxin and strophantin occurs significantly sooner than
after using of allapinin.

This combined therapy was realized with 37 patients hav-
ing ischemic heart disease and supraventricular paroxysmal
tachyarrhythmias. They were included in the main group of pa-
tients [8]. To control the effectiveness of the combined therapy
the monotherapy — only using intravenous administration of al-
lapinin in single dose 40-50 mg was realized with 38 patients
having ischemic heart disease and supraventricular paroxysmal
tachyarrhythmias.

The therapy results in the main and in the control group of
patients are submitted in the Table.

Table. The therapy results in the main and in the control group of patients

Form of paroxysmal Number of patients | Positive result | Number of patients Positive
tachyarrhythmia in main group of therapy in control group result of therapy
Paroxy§mal supraventricular tachyar- 16 12 15 3
rhythmia
Paroxysmal form of atrial fibrillation 14 11 15 7
Paroxysmal form of atrial flutter 7 5 8 3
© GMN 91



The use of cardiac glycoside increases the antiarrhythmic ef-
fect of allapinin. This combined treatment is more efficient in
comparison with the monotherapy with the help of only one
preparation (allapinin). Such combined using of these two medi-
cines contributes to shortening of the time, which is needed for
suppression of tachyarrhythmia paroxysm. After renewal of the
normal sinus rhythm the supporting treatment (oral administra-
tion of allapinin and cardiac glycosides) must be administered in
the earliest possible period. [8,14].

It is forbidden to use such combinations of antiarrhythmic
agents: P-adrenergic blocker agent + verapamil; f-adrenergic
blocker agent + dilthizem; propafenone + verapamil; propafe-
none + dilthizem, propafenone + B-adrenergic blocker agents.
The administration of latter combination is impossible because
propafenone has similar chemical structure with non-selective
B-blocker agent propranolol. After using of such combined ther-
apy possibility of development of medicinal (toxic) disfunction
of sinus node increases.

Conclusions.

1. During combined antiarrhythmic therapy monitoring of
ECG the must take place, including such its indices as frequency
of cardiac beats, duration of PQ and QT intervals, and width of
QRS complexes.

2. It is impossible to administer antiarrhythmic drugs of the
same class at the same time.

3. It is impossible to administer combined antiarrhythmic
therapy in case of using drugs with unidirectional action on heart
rate, atrio-ventricular (AV) and intraventricular conductivity,
duration of QT interval and myocardial contractility.

4. The doses of drugs used in combined therapy are below in
comparison with average therapeutic doses (about half of the
usual daily dose).

5. Antiarrhythmic agents should be administered sequentially:
the second drug is used only after the evaluation safety and tol-
erability of the first antiarrhythmic preparation.

6. In order to prevent hazardous potentially lethal arrhyth-
mias, having trigger or re-entry mechanisms, most efficient are
combinations including preparations of II class together with 11
class and simultaneous using of antiarrhythmic agents of I and
111 classes.

7. The new method of combined therapy of paroxysmal su-
praventricular tachyarrhythmias, including the using of allapin-
in and cardiac glycosides has bigger effecientcy in comparison
with administration allapinin one only.
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SUMMARY

COMBINED PHARMACOLOGICAL THERAPY IN-
CLUDING SEVERAL ANTIARRHYTHMIC AGENTS
FOR TREATMENT OF DIFFERENT DISORDERS OF
CARDIAC RHYTHM

Kapustnick Yu., Lutsenko R., Sydorenko A.

Poltava State Medical University, Department of Experimen-
tal and Clinical Pharmacology, Clinical Immunology and
Allergology, Ukraine

Combined therapy using several antiarrhythmic agents can
be useful for treatment of different disorders of cardiac rhythm,
including their hazardous and stable forms. It is especially re-
quired in case of insufficient efficacy after using one antiarrhyth-
mic agent. As a combined therapy one can use the administra-
tion of several preparations e.g. 1) preparations of IA subclass
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and B-blocker adrenergic agents; 2) antiarrhythmic agents of 1
class and calcium channel blocker agents (verapamil and dil-
thiazem); 3) III class (amiodarone or sotalol) together with
B-blocker drugs; 4) antiarrhythmic agents of III class and cal-
cium antagonists; 5) antiarrhythmic agents of I and III classes.

The latter combination has especially strong effect for treat-
ment of arrhythmias caused by re-entry mechanism with or
without a short excitability period. Antiarrhythmic agents of II
class (B-blocker drugs) and III classes (amiodarone or sotalol)
cause reduction of development risk of arrhythmias with trigger
mechanism, including bidirectional spindle-shaped ventricular
(torsade de pointes) tachycardia. Thus, combinations including
preparations of II class together with III class and simultaneous
using of antiarrhythmic agents of I and III classes should be ad-
ministered to prevent hazardous potentially lethal arrhythmias.

The authors of this article have developed a new method of
combined therapy of paroxysmal supraventricular tachyarrhyth-
mias in patients with ischemic heart disease, including the use of al-
lapinin and cardiac glycosides. The author’s certificate of invention
was obtained for this method. The efficacy of this combined therapy
for suppression of supraventricular paroxysmal tachyarrhythmias
was analyzed compared to treatment with allapinin alone. It was
proved that combined therapy has bigger effectiveness in compari-
son with therapy with help allapinin only.

It is forbidden to use of such combinations of antiarrhythmic
agents: P-adrenergic blocker agent + verapamil; B-adrenergic
blocker agent + dilthizem; propafenone + verapamil; propafenone
+ dilthizem; propafenone + B-adrenergic blocker agent. After ad-
ministration of such combined therapy, it is possible the occurrence
medicinal (toxic) disfunction of sinus node. The administration of
propafenone together with f-adrenergic blocker agent is impossible
because propafenone has properties of B-blocker preparation. It is
connected with similar chemical structure of propafenone and non-
selective B-blocker agent propranolol.

Keywords: cardiac arrhythmias, antiarrhythmic agents, com-
bined antiarrhythmic therapy, hazardous potentially lethal ar-
rhythmias, re-entry mechanism, trigger mechanism.

PE3IOME

KOMBUHHUPOBAHHASI ®PAPMAKOTEPAIIUS, BKJIIO-
YAIOIIASA HECKOJbBKO AHTUAPUTMUYECKHUX
IIPEITAPATOB, JJIs1 IEYEHUSA PA3JIMYHBIX HAPY-
INEHUM CEPIEYHOI'O PUTMA

Kanycrauk 10.A., Jlynenko P. B., Cunopenxo A.T.

Tlonmasckuil 2ocyoapcmeentvitl. MeOUYUHCKULL YHUgepcumen,
Kagheopa sKcnepumMeHmanbHou U KIUHUYECKOU QapmMakonocuu ¢
KAUHUYECKOU UMMYHON02Uell U aitepeoiocuell, YKkpauna

ABTOpamu cTaThy pa3paboTaH HOBBII METO KOMOMHHUPOBAH-
HOH Tepanuu NapoKCU3MaJIbHBIX CYNPaBEHTPUKYIAPHBIX TaXU-
apuUTMHN Y OOJBHBIX HIIEMHYECKOIl OO0JIC3HBIO Cep/la, BKIIIO-
qa}Ol_].lI/II‘/'I NPUMECHCHUE AJUTallTMHUHA U CEPACYHBIX ITIMKO3UI0B.
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Ha stot Merton nonyueH ceprudukar Ha n3obdperenne. Ddhex-
TUBHOCTb 3TOM KOMOMHMPOBAaHHOM Tepanuu i JIMKBUIALUU
MapOKCU3MANIBHBIX CYNPAaBEeHTPUKYSIPHBIX TaXHAPUTMUI Mpo-
aHaJIM3UPOBaHA B CPABHEHUH C T€PAIMEH OTHUM aJJTAIMHIHOM.
JlokazaHo, 4TO KOMOMHUpPOBAHHAasl Teparusi UMEeT OOJIBIIYIO
3(hGEKTUBHOCTE, YEM TEPAITUSI TOIBKO aJITATHHUHOM.

[IpoTuBonokasanueM SBJISIOTCS CIELyOLIMEe KOMOWHALUU
AQHTHAPUTMUYECKHUX MPEnapaToB: B-axpeHo0IoKaTopbl + Bepa-
naMut; B-aapeHoOIoKaTopsl + auiTHaseM; npornadeHoH + Be-
panamui; ponadeHoH + auntraszem. [lociae npuMeHeH s KOM-
OMHUPOBAHHOH Teparuy BO3MOKHO MOSBJICHUE JICKAPCTBEHHOM
(Toxcuyeckoit) muchyHKIMU CHHYCOBOro y3ia. [IpumeHeHue
nporna)eHOHAa COBMECTHO C [3-aJpeHO0I0oKaTopaMy HEIOIly-
CTHUMO, TaK KaK CBA3aHO C MOJOOHOH XMMHYECKOIl CTPYKTYpOH
nponadeHOHA ¥ HECEJICKTUBHOTO B-aapeH00I0KaTOpa mporpa-
HOJIONIA.
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BIOELECTRICAL IMPENDANCE ANALYSIS OF BODY COMPOSITION
IN PATIENTS WITH CHRONIC HEART FAILURE

Gulatava N., Tabagari N., Tabagari S.

David Tvildiani Medical University, Thilisi, Georgia

As it is well-known, bodyweight and body mass index (BMI)
are inadequate markers in elderly population and patients with
diseases due to changes in body composition [1-5]. In fact, the
body composition is the determinant of health and also of a
prognosis [1]. Therefore, assessment of Fat Free Mass (FFM)
is an object of interest for evaluation of nutritional status in scopes
of epidemiological, clinical and scientific researches. Low FFM is
often present in elderly patients with chronic conditions, such as
COPD [3], chronic heart diseases [4] and cancer [5]. Diagnosis of
Cachexia is also validly associated with morbidity and mortality.
It is also important that low FFM is often present in normal and
overweight populations (“Sarcopenia”) and is associated with poor
outcomes [2,5]. Therefore, evaluation of body composition is sig-
nificant in different population and morbidity groups; Nevertheless,
the equipment, necessary for recommended methods (skin-fold an-
thropometry, dual-energey X-ray absorptiometry etc.) is expensive,
requires competent staff, a good deal of time and therefore, their
use in clinical settings is limited. Bioelectrical impedance method
(BIA) is the good alternative owing to high validity, non-invasive-
ness, simplicity and safety [6-10].

BIA is based on conductivity of electrical current via bodily flu-
ids [7]. It is tested on various populations and reference values of
measurements for different age groups are already accepted. Often,
they are corrected by height and calculated by FMM index (FFMI;
FFM/height?); However, there are no sufficient data for patients
with different diseases; Reference values are not compatible with
overweight and obese individuals; However, according to WHO
data, this problem becomes more significant: 35% of general popu-
lation is overweight and 11% - obese. This is also important from
the viewpoint of “sarcopenic obesity” [11] proportionally connect-
ed with FEMI [12]. In the aspect of body composition, in order to
devise clinical recommendations, one of the focus groups of mor-
bidity includes patients with chronic heart failure, where excess as
well as deficiency of fat mass should have an effect on the patients
outcome and quality of life. The goal of our study was to analyze
the characteristics of body composition in patients with different
severities of chronic heart failure.

Material and methods. Conducted research was prospective
and observational; 86 patients - consistent with study purposes
and 30 practically healthy individuals were enrolled. Inclusion
criteria were presence of the chronic heart failure, desire to par-
ticipate in the study. Every patient was selected from the outpa-
tient department of “New Hospitals” (Tbilisi, Georgia). Verifica-
tion of diagnosis was made based on cardiovascular anamnesis,
clinical laboratory test data and conclusion of echocardiography
using standard techniques and an experienced cardiologist eval-
uated the class of HF (according to NYHA). Patients with differ-
ent functional classes of chronic heart failure (NYHAII/III/TV)
were receiving standard treatment.

For several years prior to inclusion, patients had been treated
as mentioned above. Since BIA is not sufficiently validated for
patients with BMI less than 14kg/m? and more than 36kg/m?
were not considered for inclusion [2,13]. Another exclusion
criterion was MI within the past three months, signs of acute
infectious diseases, autoimmune diseases, renal failure (serum
creatinine >200 mg/%) and severe hepatic diseases; Patient with
suspected malignization were not included in the study, either.
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Study protocol was defined in accordance with guidelines of
ethics committees. Every individual included in the study signed
the informed consent forms.

Body weight was measured with 0.1kg accuracy by means of
balance weight machine. Height of erect body and waist circum-
ferrence measurements were taken in the morning, with accuracy
of 0.5cm with light clothing. Hip circumferrence was measured at
the point of the widest circle. Ration of the waist to the hip cir-
cumferrence was calculated as follows: Waist circumferrence(cm)/
Hip circumferrence (cm). BMI was calculated as ratio of the body
weight to the square of the height. BMI categorization: underweight
(<18.50 kg/m?), normal weight (<18.50 -24.99 kg/m?), overweight
(25.00 —29.99 kg/m?) and obese (>30.00 kg/m?) [2,14].

Measurement Of Body Composition with BIA Method. Bio-
electrical impedance was measured by means of BIA 450, BIO-
DYNAMICS (USA) in accordance with standard procedures
widely accepted in clinical practice: Patient was laid on the
back, two pairs of sensor pads were placed on patients - One
pair on right waist and hand another pair on the right leg and
foot. Generator of the analyzator produced 50kHZ and 800pA
electrical currency that is transmitted to the skin via adhesive
electrodes. Prior to the procedure the 70% ethylene solution was
applied to the skin. Patients followed the instructions in advance
—not to perform physical excercise, not to consume coffeine and
not to eat 4 hours prior to procedure; they were allowed to drink
2-4 cups of water no less than 2 hours prior to the procedure.

Fat Free Mas was determined by BIA Method. This parameter
was also calculated using prediction equation based on BIA and
anthropometric parameters: FFM (kg) = 11.78 + (0.499 x H%/R)
+(0.134 x Weight) + (3.449 x gender), where H stands for height
in cm, R represents resistance in Q, Weight is measured in kg
and “gender” equals to 0 for females and 1 - for males (3). FFMI
equals to the ratio of FFM (kg) to the square of the height; Ratio
of FMI — FM (kg) to the square of the height.

Echocardiography. Echocardiography was performed by ex-
perienced echocardiographers using the standard techniques.
The echocardiographic parameters included: left ventricular
ejection fraction (LVEF); Left ventricular Diastolic Diameter
(LVDD), Interventricular septum (IVS), Left ventricular poste-
rior wall (LVPW), right ventricular (RV), pulmonary pressure
(PASP max). All measurements were performed using ultra-
sound systems AplioXG (Toshiba, Japan).

Descriptive statistics of normal distribution is represented by
meansSD and their dispersion analysis, ANOVA and student
t-test. For categorical data, and the data that were categorized,
univariate frequency analysis, as well as bivariate data compara-
tive analysis using Pearson’sy?, were performed.

Spearman’s correlation analysis was also performed. For all
comparisons P<0.05 was considered statistically significant. Statis-
tics were processed using software program (SPSS V.24.0 IBM).

Results and discussion. 116 individuals, 48 men and 38
women, were enrolled into the study. They were divided into
two groups — 86 patients with chronic heart failure and control
group of 30 practically healthy individuals. Patients with heart
failure were divided into subgroups of 26/54/6 according to the
severity of the chronic heart failure (NYHA II/II/IV). General
characteristics of the study subjects is given in the Table 1.
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Table 1. Anthropometric and bioelectrical impedance data of study subjects

Parameters Patient Control Group
Number (female/male) 86 (38/48) 30 (17/13)
Age 69,85 +12.4 58.74 £9.4
Weight, kg 79.99+15.6 80.51+15.2
Body Mass Index (BMI) 28.05+4.3 27.6+4.3
Underweight, n (%) 2 (1.5%) 1 (1%)
Normal weight, n (%) 27 (20.8%) 6 (17.6%)
Overweight, n (%) 36 (27,7%) 9 (26,5%)
Obesity, n (%) 52 (47.9%) 14 (41.2%)
Fat free mass (FFM) (Lean body mass), kg (BIA method) 52,1154 52,9+13.3
Fat free mass (FFM), kg (prediction equation) 28.5545.1 24.74 £9.64
Fat free mass index (FFMI), kg/m? 11.9£10.5 8.6£3.3
Fat mass (FM), kg 35,4+18,5 33,2+15.5
Fat mass index (FMI), kg/m? 17.1+£29.4 10.1+6.3
Fat mass, % 39.7+13.1 37.8+11.3
Functional class of heart failure (II/III/IV) 26/54/6 0
Arterial hypertension, (%) 84.4% 44.11%
Diabetes Mellitus Type II (%) 23.1% 1%

Table 2. Body composition data in males and females of control group and patients with chronic heart failure

Group Patient Control Group
Parameters
Patient Control pl Female Male p2 Female Male 3
group
. 58843 | 590.01 637.16 "
Resistance Tiaga | im0 | 0959 | ey | 5498212647 | 0.005™ | 612.1597.58 | 561.05£177.72 | 0.323
Reactance 1:6365.5835 90.51+43.62 | 0.009" | 62.95+34.83 | 69.37436.71 | 0.389 | 88.74+34.79 | 92.82+54.54 | 0.805
Lean body 215 1 55 0401335 | 0.801 | 45.18413.68 | 57.68+14.62 | 0.000 | 49.1411.04 | 57.97+14.83 | 0.131
mass, kg +15.45
Lean body 6034 1 0 0i1134 | 0485 | 577941417 | 623541194 | 0092 | 59.45:996 | 65841241 | 0.071
mass, % +13.1
igt Free Mass, 185'515 24.74+9.64 | 0.034" | 24.98+4.52 | 31.44+3.47 | 0.000" | 22.16£9.69 | 28.43+8.58 | 0.060
FatFree Mass | 11.94 1 "¢ 571399 | 0069 | 1028648 | 13.28£12.78 | 0.165 | 7.98+3.51 9414287 | 0.220
Index, kg/m? +10.50
Fat mass,kg ;5;562 33.19+15.52 | 0.562 | 34.13+18.18 | 36.34+18.91 | 0.567 | 35.49+18.39 | 30.18+10.67 | 0.363
Fat Mass 17.09
Index. kg/m? | £29.43 | 10125626 | 0174 | 1463+18.17 | 19.0936.15 | 0.463 | 10.75+7.36 9224433 | 0.492
Body mass 3011 g 7as 13 | 0432 | 28374547 | 28494458 | 0.101 | 3148:10.8 28.95+5.89 | 0.818
index (BMI) 48.93 I : 21, AT : g : T :
Fat Mass, % i3193‘6160 37.80+11.34 | 0485 | 422141417 | 37.65+11.94 | 0.663 | 40,5549.96 | 34.20+12.41 | 0.358
Waist cireum- | 116.33 1 55 30154 56 | 0,001 | 115124423 | 89.18226.01 | 0.021° | 117.6846.44 | 102222.14 | 0.234
ference, cm +5.68
Waist circum- 102
ferrence /Hip | oo | 1814044 | 0.000" | 1.03£0.05 1.0240.03 | 0.085 | 1.56£0.47 201031 | 0.056
circumferrence ’

** _ correlation is significant at the 0.01 level (2-tailed),; * - Correlation is significant at the 0.05 level (2-tailed).

© GMN

PI-Patient/Control group,; P2- Male/Female; P3- Male/Female Control Group
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Table 3. Measurements of body composition in patients with different functional classes of chronic heart failure

Parameters 1I f.c. III f.c. IV f.c pl p2 p3
Number of patients 26 54 6

Phase angle 6,762 6,502 4,350 723 ,046 112

Body capacitance pF 631,615 653,704 530,167 ,790 ,503 A1l
Resistance 630,169 574,696 512,083 111 ,088 ,349
Reactance 73,681 66,515 39,783 ,423 ,020 11
Body cell mass,kg 22,262 24,046 24,117 ,460 ,699 984
Body cell mass,% 25,515 27,865 27,167 ,243 ,668 ,837
Extracellular mass,kg 26,750 29,157 35,217 ,238 ,049 ,096
Extracellular mass,% 30,104 33,963 41,000 ,044 ,002 ,066
Lean body mass, kg 48,915 53,204 59,333 ,289 ,209 315
Lean body mass, % 55,692 61,828 68,167 ,051 ,032 271
Fat_masskg 38,854 34,852 28,000 ,395 ,178 419
Fat_mass% 44,308 38,172 31,833 ,051 ,032 271
ECM/BCM 1,255 1,280 1,522 ,730 ,065 ,078
Body mass index (BMI) 47,842 42,648 29,633 ,708 ,455 ,586
Basal metabolic rate ,cals 1526,231 1645,204 1851,167 ,347 210 ,285
Intracellular water,L 19,973 21,026 21,467 535 ,601 877
Intracellular water,% 55,608 54,202 47,800 ,497 ,026 ,098
Extracellular water, L 15,765 17,711 23,317 177 ,019 ,034
Extracellular water,% 44,392 45,783 52,200 ,502 ,026 ,097
Total body water 35,738 38,737 44,783 ,245 ,151 ,168
Lean Body Mass 73,492 73,548 74,967 971 ,675 ,534
Waist circumference, cm 116,577 116,722 118,500 919 477 ,480
Hip circumference, cm 114,154 114,500 117,667 ,827 258 ,241
Waist circumferrence / Hip circumferrence 1,022 1,021 1,008 872 352 ,518

p, - 1if.c/lf.c; p,-1lf.c/IVfc; p-1Vfc/llf.c

Study showed that in both patients’ and control groups, un-
derweight, as well as overweight individuals are present. also, in
both groups, obesity, as determined by BMI, is most common.
Due to differences between male and female body composition
norms, average group data of the patients’ and control groups
were studied in subgroups split by gender (Table 2). Table
shows that groups are not different in BMI, while abdominal
obesity parameters (waist circumference, Waist/Hip ratio) dif-
fer in patients’ group and this difference is statistically valid.
These groups also differ in reactance and FFM. There was no
statistically significant difference between male subgroups of
patient and control groups; Valid differences in resistance, lean
body mass and fat free mass (kg) were observed between female
subgroups. Analysis of body composition characteristics within
subgroups of different severity of disease (Table 3) revealed that
functional classes differ by BIA data, including phase angle,
reactance, extracellular mass (kg), extracellular mass (%), lean
body mass (%), fat mass (%), intracellular water (L), extracel-
lular water (%) and extracellular water (L).

At first sight, results might seem paradoxical; namely, FFM
data is higher in patients group compared to control; Also, non-
uniform data of lean body mass (BIA) and FFMI in comparison
(Patient’s and control group as well as gender groups) groups
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(Table 2) shows, that lean and fat composition of the body is
affected by age , weight (many studies of reference values are
based on such approaches) [15,16].

BIA has been shown to be more accurate for determining
leanness or fatness in human [7,17]. BIA provides a more reli-
able measurement of body composition with respect to FFM and
FM than does BMI, this is also confirmed by our data and is con-
sistent with studies conducted in other population groups [3-5],
including healthy [18] and including the elderly population [17].

According to the results of our study, reduction of the fat mass
(%) and increase in lean mass (%) in overweight and obese (I de-
gree) populations does not reflect (according to our data) better
clinical condition and/or prognosis and should be dependent on
abnormal hydration in patients with chronic heart failure: Disor-
ders of balance of extracellular/intracellular water during weight
gain (Table 3).

The same table reveals that during chronic heart failure, re-
gardless of the hydration status, Reactance (statistically valid),
resistance and phase angle, believed not to be dependent hydra-
tion status, decrease. The value of the phase angle is reduced
when compared to the data of the II and IV functional classes
(P<0.046). Although the biological significance of this value is
not fully understood, it is known by now that it reflects the mass
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of body cells and is used as an indicator of nutritional status in
children and adults. Reduction of this value together with wors-
ening of chronic heart failure, without significant changes in cel-
lular mass, suggests nutritional (presumably cellular nutrition)
problems. It is also important that this parameter (Phase angle)
is considered as the best value for assessment of functional sta-
tus of cellular membrane and its low value is associated with a
high risk of disease. In this case it’s reduction (from second to
fourth functional classes) represents severity of the disease.

Finally, analysis of body composition in patients with CHF
shows that groups of patients with CHF (classified according to
the severity of the disease) differ in a number of BIA parameters
that may reflect nutritional status problems (especially at the
cellular level), including cell membrane function. Phase angle
decreases shown a high risk of disease exacerbation / severity
of disease.

REFERENCES

1. Vanltallie TB, Yang MU, Heymsfield SB, Funk RC, Boileau
RA .Height-normalized indices of the body’s fat-free mass and
fatmass: potentially useful indicators of nutritional status. Am J
ClinNutr. 1990; 52:953-9.

2. Franssen FM, Rutten EP, Groenen MT, Vanfleteren LE, Wout-
ers EF, Spruit MA. New reference values for body composition
by bioelec-trical impedance analysis in the general popula-
tion: results from theUKBiobank. J Am Med Dir Assoc. 2014;
15:448;e441-448.e446.

3. Franssen FM, Broekhuizen R, Janssen PP, et al. Limb muscle
dysfunction in COPD: Effects of muscle wasting and exercise
training. Med Sci Sports Exerc 2005; 37:2¢9.

4. Miyagi K, Asanoi H, Ishizaka S, et al. Importance of total leg
muscle mass for exercise intolerance in chronic heart failure.
Jpn Heart J 1994; 35:15e26.

5. Bossola M, Pacelli F, Tortorelli A, et al. Cancer cachexia: It’s
time for more clinical trials. Ann Surg Oncol 2007; 14:276e285.
6. Rigby RA, Stasinopoulos DM. Generalized additive mod-
els for location, scale and shape. J R Stat SocSer C (Appl
Stat).2005;54:507-54.

7. Kyle UG, Schutz Y, Dupertuis YM, Pichard C. Body com-
position interpretation. Contributions of the fat-free mass index
and the body fat mass index. Nutrition. 2003; 19:597-604.

8. Janssen I, Heymsfield SB, Ross R. Low relative skeletal
muscle mass(sarcopenia) in older persons is associated with
functional impairment and physical disability. ] Am Geriatr Soc.
2002; 50:889-96.

9. Bosy-Westphal A, Muller MJ. Identification of skeletal mus-
cle massdepletion across age and BMI groups in health and
disease--there isneed for a unified definition. Int J Obes (Lond).
2015; 39:379-86.

10. Cole TJ, Green PJ. Smoothing reference centile curves:
the LMSmethod and penalized likelihood. Stat Med. 1992;
11:1305-19.

11. Deurenberg P, Deurenberg-Yap M, Guricci S. Asians are dif-
ferent from Caucasians and from each other in their body mass
index/body fat per cent relationship. Obes Rev. 2002; 3:141-6.
12. Seino S, Shinkai S, lijima K, Obuchi S, Fujiwara Y, Yoshida
H, et al. Reference values and age differences in body composi-
tion of community-dwelling older Japanese Men and women:
a pooled analysis of four cohort studies. PLoS ONE. 2015;10:
e0131975.12.

13. Pichard C, Kyle UG, Slosman DO. Fat-free mass in chronic
illness: Comparison of bioelectrical impedance and dual-energy

© GMN

x-ray absorptiometry in 480 chronically ill and healthy subjects.
Nutrition 1999; 15:668e676.

14. World Health Organization. Global Database on Body Mass
Index. 2012. Available at: http://apps.who.int/bmi/. Accessed
April 15, 2014.

15. Obisesan TO, Aliyu MH, Bond V, Adams RG,
AkomolafeA,Rotimi CN. Ethnic and age-related fat free mass
loss in olderAmericans: The Third National Health and Nutri-
tion ExaminationSurvey (NHANES III). BMC Public Health.
2005; 5:41.13.

16. Hull HR, Thornton J, Wang J, Pierson RN Jr, Kaleem Z,
Pi-Sunyer X, et al. Fat-free mass index: changes and race/eth-
nicdifferences in adulthood. Int J Obes (Lond).2011; 35:121-7.
17. DK Dey, I Bosacus, L Lissner, B Steen. Body composition
estimated by bioelectrical impedance in the Swedish elderly.
Development of population-based prediction equation and ref-
erence values of fat-free mass and body fat for 70- and 75-y old.
European J of Clinical Nutrition (2003) 57, 909-916.

18. Ursula G.Kyle, MS RD, Laurence Genton, MD, Daniel O.
Slosman, MD, and Claude Pichard, MD, PhD. Fat-Free and Fat
mass Percentiles in 5225 Healthy Subjects Aged 15 to 98 Years.J
Nutrition 17:534-541, 2001.

SUMMARY

BIOELECTRICAL IMPENDANCE ANALYSIS OF BODY
COMPOSITION IN PATIENTS WITH CHRONIC HEART
FAILURE

Gulatava N., Tabagari N., TabagariS.
David Tvildiani Medical University, Thilisi, Georgia

Evaluation of body composition is important in countries of
different populations and morbidities. One of the groups of mor-
bidity consists of patients with chronic heart failure, where the
body fat mass as well as fat-free mass and several other param-
eters are likely to have an impact on severity and/or outcome of
the disease and patient’s quality of life.

The purpose of the study was to analyze the parameters of
body composition in patients with chronic heart failure.

Study included 86 patients, fit for the purpose of the study,
and 30 practically healthy individuals.

Body mass and other measurement data (height, waist circum-
ference, hip circumference and waist-to-hip ratio, anthropomet-
ric measurements) were evaluated.

Bioelectrical impedance (BIA) was analyzed by BIA 450,
BIODYNAMICS (USA) in accordance with standard proce-
dures that are widely accepted. Fat free mass (FFM) was de-
termined by the BIA method. This index was also calculated by
prediction equation based on BIA and anthropometric param-
eters: FFM (kg) = 11.78 + (0.499 x HYR) + (0.134 x Weight) +
(3.449 x gender), where H stands for height in cm, R represents
resistance in Q, Weight is measured in kg and “gender” equals
to 0 for females and 1 - for males (3). FFMI equals to the ratio of
FFM (kg) to the square of the height; Ratio of FMI — FM (kg) to
the square of the height.

Study showed that in both patients’ and control groups, un-
derweight, as well as overweight individuals are present; also, in
both groups, obesity, as BMI category, is most common.

Groups (patients vs control) differed in Reactance and FFM
(kg) (P<0.009). There was no statistically significant difference
between male subgroups of patient and control groups; Valid
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differences in resistance, lean body mass and fat free mass (kg)
were observed between female subgroups.

Analysis of body composition characteristics in patients with
chronic heart failure revealed that functional classes of heart
failure differ in several BIA data, including resistance, Lean
body mass (kg) and Fat Free Mass (%).

Keywords: Body compositions, Fat Free Mass, Fat mass, Fat
Free Mas Index, Fat Mass Index, Bioelectrical impedance meth-
od, Resistance, Reactance, phase angle, CHF, Wrist-Hip Ratio.

PE3IOME

OIIEHKA MOKA3ATEJIEA KOMITO3UIIUU TEJIA ME-
TOAOM BHOJJIEKTPUYECKOI'O MMIIEJAHCA Y
HAIIMEHTOB C XPOHUYECKOM CEPIEYHOWM HE-
JOCTATOYHOCTBIO

I'ynaraBa H.A.,Tabarapu C.1., Tadarapu H.C.

Meouyunckuu ynusepcumem um. /{asuoa Teunouanu, Tounucu,
I pysus

OreHKa coCcTaBa/KOMO3MILMK Tella UMeeT OOJNBIIOe 3HAYCHHUE
B PasHbBIX MOIYJIAIUOHHBIX CpEAax U IPHU Pa3HBIX 3a00JIeBaHU-
ax. OTHO M3 Takux 3a00JIEBaHUH - 9TO XPOHUYECKAs CepAcUHas
HEZ0CTAaTOYHOCTb, NPU KOTOPOH Kak JKMPOBAasi Macca Teia, TakK
U CBOOOHAS OT KHPa, BIUSIIOT HA TSHKECTh 3a00JICBaHus, Kaue-
CTBO JKU3HU U HCXO 3a00JIeBaHHUSI.

e nccnenoBaHust OlEHKA COCTABa/KOMIIO3UIINHU Tea Yy Maly-
€HTOB IPY Pa3IMYHOMN TSHKECTH CEpACUHON HeIOCTaTOUHOCTH.

B uccnenosannn yuyactsosanu 96 nanuentos u 30 npakTude-
CKH 310POBBIX JIUII.

Macca Tena, pocT, OKpY)KHOCTb TaJlH, OKPY)KHOCTb Oerpa,
UX COOTHOLICHUE UBMEPAIU CTAaHAAPTHBIMU METOAAMU.

Bbuosnekrpuueckoe CONPOTHBICHHE PACCUUTAHO C HCIOJb-
3oBanuem anmapara BIA 450, BIODYNAMICS (USA) coort-
BETCTBEHHO CTaHIAapTHBIM npoueaypam. Fat Free Mass onpeze-
munu BIA metonom, paccunTaHoO IPOrHOCTUYECKOE YPaBHEHUE
¢ ucnonbs3zoBaHueM BIA nokasaresneif u aHTPOIOMETPUYECKUX
JAHHBIX:

FFM (xr) =11.78+(0.499 X H*R) + (0.134 X macca tena) +
(3.449 X nom),

rae H - poct B cM, R — pesucrenTHoCTh B 2, Macca — B KI' U
non = 0 xeHckuif u 1 — myxckoit. FFMI — paccunteiBaercst kak
cootHouenne FFM (kr) k pocry?; FMI — paccuntsiBaercsi Kak
cootHouenne FM (kr) k pocty?.

HccnenoBanue Mmokasano, 4YTO Cpead OOJBHBIX XPOHHUYEC-
CKOH Cep/ieuHON HeJOCTaTOYHOCTBIO U MPAKTHYECKH 310POBBIX
BCTPEHAIOTCA JIMIAa KaK C M3JIMIIHUM BECOM, TaK U )le(bl/lLlPlTOM
Macchbl Teja. B MPOLEHTHOM COOTHOIICHHWH B 00EMX IpymIax
Jaie 0TMEYaJICsi U30BITOK MacChl Tela.

T'pynme! (mammeHTbl VS KOHTPOJBHAs TIPyIa) JOCTOBEPHO
(p<0.009) ommmuarorcst o nokasarensim Reactance u FFM (kr).
)IOCTOBeprle pasimniusg MEXAY KEHCKUM U MY>KCKUM I10JIOM y HE
OOHapY)KeHBI; CPEIH TPEICTABUTENICH KEHCKOTO I0JIa BBISBICHBI
JIOCTOBEpHBbIE OTIMYMs MO ToKasareiasMm Resistance, Lean body
mass (kr) u Fast Free Mass (k).

Cpeny NanMeHTOB ¢ XPOHUYECKOH CepIeYHON HemoCcTaTou-
HOCTBIO aHAJIU3 COCTABa/KOMITO3MIMU TENa B 3aBUCHMOCTH OT
TSDKeCTH 3a0051eBUsI ¥ (DyHKIMOHAIBHOIO KJlacca MoKasaj pas-
JIMYust MKy (byHKLU/IOHaIIbeIMI/I KJIacCaMu II0 ITOKa3aTeiisiM
Resistance, Lean body mass (xr) u Fat Free Mass (%).
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According to the WHO (World Health Organization), the
number of diabetic patients by 2025 can exceed 300 million peo-
ple (approximately 5% of the world population) [7]. It is well
known that about 90% of all diabetes cases are of type 2 DM
(DM2) [4]. According to the Framingham study results, diabe-
tes is an independent and decisive risk factor for coronary heart
disease (CHD) [3]. In diabetic patients” mortality, CHD is the
most common cause of death, making up approximately 40% of
cardiovascular mortality [18]. 75% of deaths in patients with di-
abetes are caused by coronary atherosclerosis, meanwhile 25%
of them - by cerebral and peripheral atherosclerosis with neu-
ropathy and dystrophy of the optical nerve and optical fundus.
The Framingham study revealed that diabetes increased the risk
of heart failure (HF), developing 2.4 times in men and 5.1 times
in women compared to patients without diabetes [1]. Among the
discussed factors contributing to HF development in patients
with diabetes, CHD is considered the main one. AH is the most
common cause of HF in patients with diabetes without coronary
artery disease and makes about 24% of HF cases [34]. Presum-
ably, a third pathway comes to the fore when the occurrence of
HF in patients with diabetes cannot be explained in another way:
it is referred to as diabetic cardiomyopathy (DCMP) [11].

In diabetes pathogenesis, a whole cascade of multifacto-
rial impacts on the myocardium metabolism ultimately leads to
myocardial ischemia [5]. The most typical indication of myo-
cardial ischemia development is the emergence of transient dis-
orders of segmental contractility of the left ventricle (LV) [17].
According to stress echocardiography, a few studies have shown
that 30-50% of patients with DM2 with concomitant transient
impairment of the myocardium local contractility, according to
stress echocardiography, do not have hemodynamically signifi-
cant affections of the coronary arteries (CA) [8]. According to
the positron emission tomography data, even in the absence of
atherosclerotic lesions of the main coronary artery, the coronary
reserve in the patients with DM2 was by 37% lower than the
corresponding pattern in their healthy peers [33]. The mentioned
sets a question: what then can trigger the LVEF decline? The
main cause of myocardial ischemia without expressed microcir-
culation impairment is a metabolic disorder, including changes
in energy metabolism due to absolute or relative insulin insuf-
ficiency in diabetic patients.

The mechanical activity of the myocardium is associated with
a high oxygen consumption rate and the fatty acids (FA) and
carbohydrates metabolism [10]. Under normal conditions, car-
diomyocyte (CMC) receives 60-90% of all ATP due to free fatty
acids (FFA) oxidation in mitochondria. The remaining 10-40%
of ATP is ensured by mitochondrial oxidation of pyruvic acid,
mainly formed from anaerobic glycolysis of glucose in CMC.
There are stable and significant interrelations between the ex-
change of glucose and FFA in the myocardium. The critical
point of glucose and FA interaction is their competition for oxi-
dative phosphorylation at the mitochondrial level. In diabetes,
due to a decrease in the insulin effect on adipose tissue, the FA’s
content in the blood is significantly elevated, providing the cor-
responding increase of their entry into the CMC [26]. Thus, fa-
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vorable conditions are created for the massive penetration of FA
from the cytoplasm into the mitochondria. Intensification of the
FA and their intermediate products oxidative phosphorylation
blocks the oxidative phosphorylation of the glucose metabo-
lism products in mitochondria. Consequently, the uncoupling of
glycolysis processes in the cytosol and oxidative glucose phos-
phorylation in mitochondria occur.

It is believed that changes in the myocardium in diabetes,
even when an adequate oxygen supply is ensured, are somewhat
comparable with those in patients with severe coronary artery
disease (CAD) [14]. Both in diabetes and CAD, a definite com-
plex of changes occurs due to the inability of mitochondria to
oxidize the entered FA. The first case arises due to the intensive
inflow of FA into mitochondria from the cytosol of CMC. The
second case is due to a sharp decrease in the oxygen supply to
mitochondria because of a coronary blood flow reduction [9].
That is why the term of “metabolic myocardial ischemia” may
be applied in case of deterioration of metabolism in the myocar-
dium in diabetes mellitus.

According to UKPDS (The United Kingdom Prospective
Diabetes Study) [1], a large multicenter study, which involved 5
thousand patients with newly diagnosed DM2 at the time of di-
agnosis, the microvascular disorders or microangiopathies were
revealed: vision loss and retinopathy were observed in 55% of
cases, nephropathy with microalbuminuria were in 30%, and
with proteinuria in 5-10% of cases.

It is known that microangiopathy in diabetes is based on the
phenomenon of endothelial dysfunction (ED), inevitably lead-
ing to the impairment of microcirculation. In diabetic patients,
affection of the heart vessels and the brain, and the optical fun-
dus is crucial. Notably, the development of diabetic retinopathy
is a predictor of a poor prognosis. Evidentially, after the debut of
diabetic retinopathy, the incidence of cardiovascular pathology
per year is getting higher by 65% when comparing with those
without retinopathy.

Reportedly, insulin resistance (IR) and ED, as well as the
production of nitric monoxide (NO) as the primary vasodila-
tor, are closely interconnected mechanisms: they form a vicious
circle ensuring the metabolic and cardiovascular disorders [13,
29]. Moreover, insulin promotes damaging vascular effects by
stimulating various growth factors production (platelet-derived
growth factor, insulin-like growth factor-1, etc.). Consequently,
the vascular wall structure is afflicted by the capillary basement
membrane thickening, reducing the vascular lumen.

According to a UKPDS study, at the time of diagnosis of
DM2, 39% of patients in the study had AH, 25-30% of them
had CHD, ischemic brain disease (IBD), and stroke, and 8% -
myocardial infarction. Even though atherosclerotic affections of
coronary arteries do not always accompany DCM, atheroscle-
rosis incidence in patients with DM2 is exceptionally high. The
statistical data represented are direct evidence of the mentioned:
atherosclerosis is the cause of death in 70-75% of patients with
diabetes, mainly due to the impaired coronary circulation. Re-
lated studies have shown that IBD in diabetic patients develops
more often: 1.5-2 times in men and 3—4 times in women rather
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than in people without diabetes. Also, mortality due to infarction
in diabetes is 1.5-2 times higher [22]. It is a proven fact that dia-
betes is characterized by glycosylation of lipoproteins to modify
the low-density lipoproteins (LDL) and high-density lipopro-
teins (HDL). Similarly to the modified lipoproteins formed due
to lipid peroxidation, the glycosylated LDL has a lower affinity
for the specific B- and E-receptors of hepatocytes, which reduc-
es the rate of elimination of lipoproteins [11].

Hyperglycemia enhances the blood serum’s atherogenicity
because non-enzymatic glycosylation impedes the atherogenic
lipoprotein fractions clearance from the bloodstream and in-
creases the circulation time of the atherogenic component. The
irreversible end products of protein glycosylation and LDL
themselves activate the LPO processes [20, 32]. Glycosylated
LDL damages the endothelium, triggers the entry of monocytes
into the intima of arteries, transforms macrophages into foam
cells, and stimulates the proliferation of smooth muscle cells,
contributing to atherosclerosis development [19].

With the help of morphological studies, it has been estab-
lished that in diabetes, the development of “moderate” vascular
stenosis is represented by a soft or so-called vulnerable athero-
sclerotic plaque with a large core, an unstable tectorium, and a
narrow stalk. These plaques are prone to rupture and are often
complicated by the development of CA thrombosis. Thus, in ad-
dition to local stenosis, diabetes leads to a diffuse affection of the
distal CA. That is why, in many cases, DCM is accompanied by
true myocardial ischemia, and a scrutinizing of these processes
can shed light on the high incidence of cardiovascular events in
diabetic patients.

There are at least three groups of contributing factors to
myocardial hypertrophy in DM2. First, as several studies have
shown, the fact of diabetes, especially among women, is accom-
panied by an increase in the LV mass, even in the absence of
AH [25]. Simultaneously, both hyperinsulinemia and IR are cor-
related with an increase in the LV mass [21]. So, the following
conclusion could be made: one of the reasons for heart muscle
hypertrophy is closely connected with IR and the effects of hy-
perinsulinemia. The intact myocardial proteins are constantly
undergoing degradation and reassembling, which is a well-
balanced process in the norm [6]. Hyperinsulinemia reduces the
breakdown of heart proteins [31], leading to myocardial hyper-
trophy and, consequently, to an increase in LV mass and proteo-
toxicity and corresponding morpho-functional affections. At the
same time, some authors have found [12] that one of the direct
causes of cardiac hypertrophy in patients with diabetes is hemo-
dynamic stress, particularly in hypertension. Hypertension is a
frequent comorbidity of DM2, which is 2 times more common
in people suffering from DM than in the general population [2].
In 50-70% of cases, the occurrence of hypertension is preceded
by the carbohydrate metabolism impairment followed by a clear
DM2 pattern development in 40% of patients, which then turns
into a general metabolic syndrome [20]. According to statistical-
ly established data, the frequency of hypertension in DM2 varies
from 40% - 60% to 90% [35]. The basis of this phenomenon is
a single pathogenic mechanism of the reduced sensitivity of pe-
ripheral tissues (muscular, adipose, endothelial cells) to insulin
termed IR, which leads to compensatory hyperinsulinemia. As a
result, a whole cascade of pathological mechanisms increasing
arterial pressure includes [15, 23, 30]:

« increased activity of the sympathoadrenal system, as evi-
denced by a dose-dependent increase in plasma norepinephrine
level;

« increased activity of RAAS and reabsorption of sodium and
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water in the proximal tubules of the kidneys, which causes hy-
pervolemia, and thus a preload to the heart;

« increased proliferation of vascular SMC and remodeling of
the vessels, which narrows their lumen, and thus increases after-
load to the heart;

* blockade of Na-K-ATPase and Ca-Mg-ATPase activity,
which leads to an increase in the intracellular content of Na+
and Ca2+, and so to hypersensitivity of vessels to the effects of
vasoconstrictors;

« dysfunction of the vascular endothelium (ED) with an im-
balance in the synthesis of the vasoconstrictors and vasodilators
(reduction in NO synthesis);

« increased secretion of angiotensinogen due to insulin-in-
duced disinhibition of angiotensinogen gene expression in the
renal proximal tubular cells.

Beyond the cardiomyocytes, the other cells in the heart,
such as the fibroblasts, vascular SMC, endothelial cells that
form the lining of the vascular network, as well as the endo-
cardium, play a substantial role in cardiac hypertrophy devel-
opment. Attenuation in the parasympathetic nervous system
tone leads to relative sympathetic hyperactivity, which, in
turn, causes an increase in the plasma catecholamine concen-
tration [16]. It is proven that noradrenaline (NA) is one of
the most effective growth factors acting for cardiomyocytes.
Numerous studies testify that prolonged infusion of NA in
doses that do not lead to hypertension causes an increase in
the myocardial mass and the LV wall thickness [21]. High
concentrations of catecholamines are known to boost en-
zymes’ activity involved in their oxidation, thus contribut-
ing to the excessive formation of free radicals and adreno-
chromes that damage cardiomyocytes, followed by activation
of fibroblasts [26] and production of the connective tissue
structural elements. So, morpho-functional changes in the
myocardium in diabetes are not limited just by the process
of myocardial hypertrophy but also by the interstitial com-
ponents growth. The pathological accumulation of collagen
fibrils in the myocardial interstitial space can result from both
fibroblasts’ stimulations and disbalance between its synthesis
and degradation.

Thus, the growth of the interstitial componentsss of AH pres-
ence, there is an increase in the LV mass caused by CMC hyper-
trophy, and also an increase in the interstitial components. Si-
multaneously, the hemodynamic factor in the form of increased
blood pressure is one of the multiple composites of the ethio-
pathogenic factors contributing to the change in LV mass. Both
hypertrophy and growth of the interstitial component of the left
ventricle lead to diastolic dysfunction development.

Diastolic dysfunction consists of two components: (1) an
impairment of the active relaxation of the LV myocardium
and (2) a deterioration of the compliance of LV walls (passive
relaxation). The process of active relaxation is determined by
the rate of actin-myosin dissociation, which in turn, is depen-
dent on the affinity of troponin C protein to Ca2+ ions, cal-
cium concentration in the cytoplasm and in the sarcoplasmic
reticulum, and also on the intensiveness of transmembrane
and sarcoplasmic calcium pump (Ca2+-ATPase) activity [24].
An additional hemodynamic load (increase in blood pressure)
in diabetes leads to a gradual decrease in the density of Ca2+-
ATPase on the sarcoplasmic reticulum, which is detected at
the stage of compensatory hypertrophy of CMC [27]. This
entails an incomplete evacuation of Ca2+ ions from the cyto-
sol and, as a result, partial activation of contractile elements
already in diastole, as well as an impairment of the energy
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supply of CMC [29]. Active relaxation is entirely determined
by the CMC properties, while the myocardial stiffness largely
depends on its interstitial status. Excessive growth of the in-
terstitial component in DM2 underlies the myocardial passive
relaxation impairment as well [30]. The above-mentioned
results are confirmed by the results of numerous studies of
diastolic function in diabetic patients, pointing to an impair-
ment of the active relaxation of LV myocardium and its walls
extensibility [28].

Suppression of activity and the developed deficiency of Ca2+-
ATPase, Na+/K+ pump, sarcolemma’s Ca2+ pump, and Na+-
Ca2+ exchanger, as well as breakage of glycolysis in CMC leads
to an underlined excess of Ca2+ in the CMC, which, in turn,
leads to disruption of electrophysiological and contractile cou-
pling processes [32], as expressions of the Ca2+-stress. On the
one hand, the accumulation of Ca2+ provokes myocardial con-
tracture (as one of the components of the active relaxation dis-
turbance of the LV myocardium); on the other hand, it implies
the general deficiency of ATP. Mitochondria begin to absorb an
excess of Ca2+ actively.

To maintain electrolyte equilibrium, they actively pump out
the protons in the cytoplasm, resulting in the previously synthe-
sized ATP partial consumption (is known as the mitochondrial
stress and energetic crisis). This leads to a decrease in the to-
tal pool of ATP, designed to provide contractions of CMC [33].
Thus, a systolic dysfunction develops as well.

Summing up all the above, we can conclude that DCM is not
qualified to be considered a consequence of individual factors
influence. Still, its development results from an interplay of sev-
eral factors associated with IR, both of hemodynamic and non-
hemodynamic character.
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SUMMARY

THE MOLECULAR MECHANISM OF DIABETES MEL-
LITUS - RELATED IMPAIRMENT OF CARDIOVASCU-
LAR HOMEOSTASIS (REVIEW)

'Avagimyan A., “Sukiasyan L., 'Sahakyan K.,
!Gevorgyan T., 'Aznauryan A.

"Yerevan State Medical University after M. Heratsi, °L.A. Orbeli
Institute of Physiology of National Academy of Science of RA,
Yerevan, Armenia

Today, diabetes mellitus is an urgent and topical medical and
social problem of modern medicine. In the era of industrializa-
tion, this endocrine disorder's incidence increases exponentially,
affecting more broadly, especially the young cohorts of the pop-
ulation, thereby exerting a substantial burden on the health sys-
tem. Comprehension and full-fledged study of the pathophysi-
ological mechanisms and remodeling dynamics in the diabetic
continuum will ensure further advances in modern diabetology
to set it to a potentially new level.

It is noteworthy that diabetes mellitus triggers various vicious
cycles that impair cardiovascular homeostasis and becomes an
independent risk factor for such comorbidities as coronary heart
disease, arterial hypertension, diabetic cardiomyopathy, etc. Un-
favorable prognosis common manifestations are the micro-and
macroangiopathies, particularly the diabetic angio-, neuro-, and
nephropathy. In this respect, the vision impairment associated
with angiopathy becomes a predictor of the early onset and/or
exacerbation of already developed cardiovascular pathology.

Summing up the mentioned above, a study of the molecular
mechanisms of diabetes-driven impairment of the cardiovascu-
lar system is becoming a fundamentally relevant research area.
Simultaneously, it will serve as the driving force for finding new
pharmacological influences with improving both the quality of
life and the prognosis of diabetic patients.

Keywords: diabetes, cardiotoxicity, myocardium, insulin re-
sistance, cardiomyopathy.
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MOJIEKYJIAPHBIE MEXAHW3MblI UHAYLIUPOBAH-
HOI'O ITUABETOM IIOPA’KEHUSI KAPJIHUO-BACKY-
JISIPHOI'O TOMEOCTA3A (OB30P)

'ABarumsiH A.A., ?Cyknacsin JI.M., 'Caaksun K.T.,
Tepoprsin T.P., 'Aznaypsin A.3.

!Epesanckuii 20cy0apcmeennblil. MEOUYUHCKULL  YHUSEpCUumen
um. M. Tepayu; *Hucmumym ¢uzuonocuu um. JI.A. Opbenu
HAH PA, Epesan, Apmenus

CaxapHblil 1na0eT 1o ceil AeHb ABIISCTCS aKTyaJIbHOW 1 ypPreHT-
HOM MeIUKO-colManbHOM npodiemoil. B snoxy mHmyctpuanusa-
IIUM BCTPEYAEMOCTh JAHHOIO SHIOKPUHOJIOTMYECKOIO PaccTpoii-
CTBA YBEJIMYMBACTCSI C FEOMETPHUIECKON POrpeccueii 1 OKa3blBaeT
OTPULIATEIILHOE BIMSHUE HA CUCTEMY 3[]paBOOXPAHCHUSL.

Lenpro uccnenoBaHus sBISETCS Ha OCHOBAaHMU aHalu3a U
CHHTE3a JaHHBIX COBPEMEHHOM JIUTEpaTyphl ONPEACIUTh Opa-
JKEHUS KapI0-BaCKyJIIPHOTO TOMEOCTasa.

Crnenyer OTMETHTB, UTO IPU caxapHoM auabeTe pa3BUBa-
eTCs LeNbIH KacKaJ Pa3jIMYHbIX IOPOYHBIX KPYI'OB, OTSArOLIa-
IOIIMX KapAHOBACKYJSIPHBIA TOMEOCTa3, caxapHbli auader
SIBJISICTCSI HE3aBHCUMBIM (aKTOPOM pHCKa Takol KOMOpOWI-
HOCTH, KaK HIIeMHuYecKas OOJIe3Hb cepila, apTepHajibHas
TUNepTOHus, Auabetuyeckas kapauomuonarus. [Ipeauxro-
paMu HeOJIaronpusATHOrO MPOrHO3a SBIAIOTCS IMPOSBICHUSL
MHKpPO- ¥ MaKpOAaHTMOIATHil, B 4aCTHOCTH JanabeThdeckas
aHTHO-, Heiipo- u HedponaTus. [lopaxeHne 3peHUs, acCOIH-
UPOBAHHOE C aHTHONATUEH, SIBISIETCS MPEIUKTOPOM CKOPOTO
ne0r0Ta U/WIH OTATOLICHHS YXKE Pa3BUTOM KapIHOBaCKYIsp-
HOM MaToJIoruu.

Ha ocHoBaHMM aHaju3a JaHHBIX COBPEMEHHOWH HayuyHOMU
JINTEPaTyphl, aBTOPAMU Cli€JaH BBIBOJ, YTO U3Y4YCHHE MOJIe-
KYJSIPHBIX MEXaHM3MOB HMHAYLUPOBAHHOI nuabeToMm necra-
ounuzanuu MOppoyHKINOHATIBHOTO CTAaTyca CepIeuyHO-Co-
CYAMCTON CHCTEMBI SIBJSICTCS NPUHIMIIUAIBHO aKTyaJlbHBIM
Hay4YHO-HCCJICJIOBATEIbCKUM HAMpaBlICHUEM M JBUXKYLICH
CUIIOI JUIsl M3BICKaHMs HOBBIX ()apMaKOJIOTHYECKHX MHILIe-
HEeH, BO3JEHCTBHE Ha KOTOPBIE YIYYIUUT Kaue€CTBO >KU3HU
OOJIBHBIX CaxapHbIM JHA0ETOM.
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PHYSICAL THERAPY PROGRAM IN THE TREATMENT
OF OSTEOARTHROSIS IN PATIENTS WITH OBESITY

Kletskova O., Rusanov A., Rusanova O., Riziq Allah Mustafa Gaowgzeh, Nikanorov A.

National University of Physical Education and Sports of Ukraine, Kiev, Ukraine;
King Abdulaziz University, Jeddah, Saudi Arabia

Osteoarthrosis is a progressive degenerative joint disease
characterized by anatomical and/or physiological molecular dis-
orders (abnormal metabolism in the tissues of the joint). This
disease is characterized by cartilage degeneration, bone remod-
eling, osteophyte formation, inflammation and functional disor-
© GMN

ders of the joints. Osteoarthrosis is the main cause of pain and
disability among the elderly [1,2].

However, the etiology is largely unknown. In fact, osteoar-
throsis is a family of pathological processes that have a common
endpoint, but with multifactorial etiopathogenesis, including
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genetic, molecular and environmental factors, in particular, bio-
mechanical stress [3-5]. The biomechanical load associated with
inflammatory and metabolic imbalance of the joint contributes
to the onset and progression of the disease. Obesity is a major
risk factor for the disease, and mechanical factors increase the
risk of developing the disease. In addition, inflammatory media-
tors, in particular cytokines derived from adipose tissue (better
known as adipokines), play a critical role in linking obesity and
osteoarthritis [4-7].

The purpose of the research is to study the features of compil-
ing an algorithm of physiotherapeutic interventions for patients

suffering from knee osteoarthritis and obesity.

Material and methods. The study was conducted on the basis
of the sports and fitness center «Dog & Grand CrossFit», Kiev,
as well as the department of radio-induced general and endocri-
nological pathology of the Scientific Center of Radiation Medi-
cine the Academy Medical Sciences of Ukraine. 68 women with
a history were examined: obesity 1— 2 stage and arthrosis of the
knee joints of the 1stage. The average age of patients is 45+3,6
(from 36 to 55 years). During the study, two control groups were
formed (CG, n=33) and the main group (MG, n=35).

The determination of BMI in patients was carried out accord-
ing to the WHO recommendation, based on the classification
of body weight according to BMI (WHO, 1997). BMI was cal-
culated by dividing the body mass index in kilograms by the
person’s growth rate, expressed in meters and squared (kg/m?).
Quantitative and qualitative assessment of pain was carried out
on the basis of a visual analogue scale (VAS) of pain.

Motility in the knee joint was evaluated using a gambiom-
eter Gamburtseva V.A. by the classical method. The available
range of motion in the knee joints was assessed - flexion / ex-
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tension. Normal range of motion in the knee joint: extension
/ flexion (extension / flexion) 0°/ 0°/140 °. Statistical process-
ing of the research results was performed using the Statistica
for Windows 13 software package (StatSoft Inc., Ne JPZ804I-
382130ARCN10-J). For all types of analysis, a level of statisti-
cal significance of p<0,05 was used, at which the differences
were considered significant.

Results and discussion. While the prevention of obesity and
overweight through population-based and individual information
programs is the basis of intervention, lifestyle changes during di-
etary counseling and stimulation of physical exercises are the first
step in the treatment of patients with obesity and osteoarthritis [6-8].

The program included: hardware physiotherapy (phonophore-
sis), diet therapy, physiotherapy exercises. The main group was
engaged in the developed program, which was tested and ascer-
taining experiment. The duration of the program of physiothera-
peutic interventions for MG and CG was 24 weeks.

The author’s comprehensive program that we proposed had a
number of differences:

Physiotherapy exercises to improve knee joint function. When
planning classes, we provided unloading of the affected joint by
eliminating the axial load on the limb, using the initial position
- lying and sitting. Among the special exercises to restore the
range of motion in the joints, we used passive, active exercises
and active ones using, at a slow pace with limited amplitude. To
reduce pain, the minimum amplitude was chosen with a subse-
quent increase in load throughout the entire period of the appli-
cation of rehabilitation interventions.

In the acute phase, while maintaining joint function, to preserve
muscle tone, isometric exercises were performed for at least three
maximum muscle contractions of the extremities per day, lasting 6
s with a break of 20 s in the supine or sitting position.

Table 1. Differences between the basic and original physiotherapeutic intervention programs
for patients of the main and control groups with obesity and gonarthrosis

Specifications Standard program

Innovation program

Conceptual approach Symptomatic

Multipurpose

Daniel G., Kushner R. (2004); Averyanov, A.P.,

Cherkashina 1.V. (2017);
Andriychuk O.Ya. (2012);

health-improving center

Methodological basis | (2009): Epl(gaél 10 IV)V bztag2‘1026)(;2g;)r;k)kllasov BB, Zharova 1.O. (2016); Robert F. Kushner (2016);
’ ’ ’ Alberga, A.S. (2015); Finkle S. (2012)
Th el s thenpy acondgiath | Tt nd e f s ol
Methodological basis | classical schemes and recommendations of the Py by, dep &

goal that the patient wants to achieve
(SMART-goal)

Program structure
training

Construction of a program of rehabilitation
interventions with a distribution by week of

The distribution of the components of a comprehensive
program of physiotherapy interventions according
to the levels of the International Classification of
Functioning, Disability and Health (ICF)

Components of FT — programs

Total body workout - aerobic and strength

The author’s training method using the Pilates

Kinesitherapy . . technique; FT exercises - exercises to improve the
exercises (30-45 min. 1-2 r/week.). functioning of the knee joints + mechanotherapy
Therapeutic dietary Ne 8
Diet Therapeutic dietary Ne 8 according to M.I. Pevzner
according to M.I. Pevzner - Author’s application for remote control of weight
(patented method)
Physiotherapy Phonophoresis with chondroxide Phonophoresis with chondroxide
apparatus

* - the standard program was proposed for patients in the control group,
** _ the innovation program program was tested on patients of the main group
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Table 2. The dynamics of BMI among patients with main group and control group at the stages of observation

Gro Statistical BMI BMI Reliability of the difference between
up indicators before FT kg/m* after FT kg/m? samples by t-test Student’s

Main group, n=35 X 30,98 27,18 p<0,01
S 1,22 1,18
m 0,09 0,09

Control group, n=33 ; 31,01 30,33 p=<0,05
S 1,34 1,54
m 0,06 0,06

t-test Student’s p>0,05 p<0,01 -

notes: differences are statistically significant at: * - p<0,05; ** - p<0,01

Physiotherapeutic agents aimed at reducing pain. After the
acute manifestations of gonarthrosis subsided, patients with
main group and control group were prescribed such physio-
therapeutic procedures as phonophoresis with Chondroxide.
The procedure was performed on an ultrasound device. 1,01 (Ne
of state registration 94/271-100). The procedure was carried out
using ultrasound with an intensity of 0,2 - 0,4 W/cm in a pulsed
mode using a labile technique for 8-10 minutes. Course - 12-15
procedures.

Also, it was recommended that patients with main group un-
dergo a course of procedures on the Ormed apparatus for con-
tinuous joint development (Canada), (20-45 minutes 1-2 times
a day) with an amplitude of movements in the knee joint until
pain or discomfort in the joint appeared. The angle of flexion in
the knee joint was determined in accordance with the individual
capabilities of the patients.

Diet. The diet of women in both the control group and the
main group was based on the principles of the dietary table ac-
cording to Pevzner Ne§, namely:
= the formation of the correct stereotype of nutrition;
= the phased introduction of a diet regime with low energy val-
ue (adaptation period, sub-caloric diet, supporting diet);
= correction of diet.

However, there were some differences in the diet of patients
with main group, namely:

1. The diet consisted of low - calorie foods with low and me-
dium glycemic index.

2. Fast carbohydrates with a high glycemic index were excluded.
3. Alcohol is strictly prohibited.

4. All sugar - containing (or latent sugar: fructose, syrups, etc.)
products were excluded. Fruits, dried fruits, honey were left in
the diet.

5. Completely excluded products containing wheat flour.

6. Preservation was excluded.

7. Excluded any cereal and quick breakfasts, cereals, etc. (only
whole grain cereals).

8. Excluded all smoked meats, sausages, sausages, fried, semi-
finished products, sauces, ketchups, mayonnaise.

9. Methods of cooking during the program - steamed, cook, sim-
mer on water; sometimes - baking and grilling, as such methods
increase the calorie content and glycemic index of products.

10. The amount of water 40 ml/1 kg of weight during weight loss,
and 30 ml of water per kg of weight while maintaining weight.

11. The diet was made taking into account the calorie deficit.
Deficiency of 20-40% of the norm, was selected individually,
depending on well-being.

© GMN

12. Carbohydrates in the diet - before lunch, after lunch - protein
foods and fresh vegetables.

13. Meals every 2,5-3 hours. Three main meals and 2-3 addi-
tional small servings of food.

14. Starting from 4 weeks, when the body gets used to the calo-
rie deficit and has passed adaptation, one fasting day (but not
starvation) was introduced to the new regime.

15. The number of meals - 5, every 3 hours (fresh vegetables or
steamed, or kefir, depending on patient tolerance).

16. Weeks alternated in diet composition. The first week - more
carbohydrate diet. In the second week, protein days were intro-
duced.

17. The calorie rate was reviewed every 10 kg.

18. The introduction of polyunsaturated fatty acids into the diet
is mandatory, since it has been established that the high con-
tent of unsaturated fats in the diet activates the lipolytic systems
of the body, stimulating the mobilization of fat from the depot.
Based on the activation of lipolytic systems, one can increase
the fat quota in the diet in the form of ® -9, -6, and -3 unsaturated
fatty acids in the diet, and reduce the content of saturated and
trans fatty acids.

In order to assess the effectiveness of the author’s program of
physiotherapeutic interventions on the state of the component
composition of the obese patients, we studied the dynamics of
the following indicators: body weight (kg) BMI. The results of
the comparative analysis of indicators for the main and control
groups are given in the Table 2.

Changes in BMI made it possible to note the clinical effect of
weight loss in the main group, in contrast to the dynamics of BMI
control group, which was less pronounced. So, in patients of the
main group, the indicator of body mass index decreased statistically
significantly (from 30,98+0,09 to 27,18+0,09 (p<0,01), in patients
of the control group statistically significant changes were less pro-
nounced (from 31,01+0,06 to 30,33+0,06 (p<0,01).

The main complaint of patients when going to the clinic was
pain in the knee joints. The results obtained in the process of
rehabilitation treatment indicate a decrease in the level of pain
in patients of both groups. So, the registered average statistical
indicator of pain before the treatment program in the MG was
(4,3+0,42 points, and in the CG - 4.5+0.46 points).

During the second examination in the main group, the indica-
tor decreased to 2,32+0,41 points, in the control group 2,2+0,7
points, and at the final stage of the examination it amounted to
0,64+0,15 points, in the control group — 2,7+0,5 points, the dif-
ference between the exhaust gas and the CG is statistically sig-
nificant (p<0,05).
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The results of the analysis of the dynamics of the indicators
of goniometry of the knee joint during rehabilitation treatment
showed that the amplitude of the available range of motion
during flexion of the affected limb in the knee joint before the
program of physiotherapeutic interventions in the patients with
main group and control group didmt differ significantly (in
MG - 108,3+£5,20 and CG -106,1+5,50, respectively), while the
recorded indicators did not have statistically significant differ-
ences (p> 0,05). As for the available range of movements when
performing extension in the knee joint of the intact and affected
limbs, the registered indicators of patients are close to normal.

After a program of physiotherapeutic interventions in patients
with MG and CG, the average statistical indicators of the avail-
able range of movements during flexion of the affected limb in
the knee joint improved significantly and amounted to 121,8+4,7
in the MG, and 110,4+4,3 in the CG, the difference between the
indicators in the post-rehabilitation period between the exhaus-
tive and CG patients is statistically significant (p<0,05).

Thus, it can be argued that the indicators of the available
range of motion during flexion of the knee joint in patients of the
main group statistically significantly gradually improved over
the course of treatment (p<0,05); positive changes noted in the
results of the main group are more pronounced compared with
the data of the control group (p<0,05).

The use of physiotherapeutic interventions for osteoarthritis
of the knee joint has been discussed many times.

Thus, according to the results of the Rocha T.C. [11] studies,
which involved 934 patients aged 40 to 73 years, it was found
that most of the sets of exercises offered for the treatment of
OA gave significantly positive results on both criteria. Still, they
mainly concerned pain relief (statistically significant difference,
p <0,003). The authors concluded that there was a decrease in
pain in all articles that did muscle strengthening.

Li R. studied the potential benefits of Traditional Chinese
exercise (TCE) for improving symptoms of knee osteoarthritis
(KOA). A total of 14 randomized trials involving 815 patients
with KOA [12]. Compared to control group, TCE group showed
significant improvement in pain score WOMAC / KOOS (SMD
=-0,61; 95% DI: from -0,86 to -0,37; p <0,001), assessments of
stiffness (SMD = -0,75; 95% DI: -1,09). to -0,41; p <0,001), and
assessment of physical function (SMD = -0,67; 95% DI: from
-0,82 to -0,53; p <0,001). A meta-analysis has shown that TCE
can be effective for pain relief; relieving stiffness and improving
the physical condition of patients with KOA.

Holm I. et al. (January 2020), 6245 patients were enrolled in
the study, response rates were 98%, 86%, and 63% after 3, 12,
and 24 months, respectively. After participating in the AktivA
program («Active for arthritis» (AktivA) physiotherapy model
for the treatment of patients with osteoarthritis), patients report-
ed reducing pain and improving quality of life-related to health
and specific disease after three months [13]. The beneficial ef-
fect persisted for up to two years after inclusion. In addition,
the proportion of patients reporting sedentary or low physical
activity decreased from 43% to 22%. After two years, over 80%
of participants reported using what they learned from the AktivA
program at least once a week. The authors conclude that two
years after enrollment in the AktivA physiotherapy program,
patients still report reduced pain, improved quality of life, and
higher levels of activity.

During the analysis of the scientific prerequisites for assess-
ing the effectiveness of rehabilitation of patients with joint dis-
ease, we can conclude that the efforts of researchers and doctors
today are aimed at finding factors that effectively stop the top
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links in the pathogenesis of the most common joint diseases -
OA. Bringing the difference in therapeutic effects in different
groups of patients, the development and scientific substantiation
of personalized rehabilitation of patients with degenerative joint
diseases is an urgent scientific problem. To solve it, it is neces-
sary to develop a methodology for a customized approach to
the appointment of rehabilitation technologies, conduct a scien-
tometric search for physical methods of treatment with proven
effectiveness, determine the leading mechanisms of their thera-
peutic effects, identify the determinants of the effectiveness of
rehabilitation in patients with isolated and combined forms of
OA, assess the rehabilitation potential and the degree of disabil-
ity of the patient. The solution to the problem posed was the
focus of this study.

Conclusions. Osteoarthritis is a pathology that is caused by
multifactorial etiopathogenesis, including genetic, molecular
and environmental factors. Obesity is a major risk factor for a
disease, and mechanical factors increase the risk of developing
a disease.

Prevention of obesity and overweight through individual physio-
therapy programs, including lifestyle changes during dietary coun-
seling and stimulation of physical exercises, is the first step in the
treatment of patients with obesity and osteoarthritis.
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SUMMARY

PHYSICAL THERAPY PROGRAM IN THE TREAT-
MENT OF OSTEOARTHROSIS IN PATIENTS WITH
OBESITY

Kletskova O., Rusanov A., Rusanova O.,
Riziq Allah Mustafa Gaowgzeh, Nikanorov A.

National University of Physical Education and Sports of
Ukraine, Kiev, Ukraine; King Abdulaziz University, Jeddah,
Saudi Arabia

Osteoarthrosis is a family of pathological processes with
multifactorial etiopathogenesis, including genetic, molecular
and environmental factors, in particular, biomechanical stress.
Obesity is one of the significant risk factors for osteoarthritis,
increasing the risk of its development.

The purpose of the research is to study the features of compil-
ing an algorithm of physiotherapeutic interventions for patients
suffering from knee osteoarthritis and obesity.

The research was conducted during 2019-2020 on the basis
of the sports & fitness center «Dog & Grand CrossFit», Kiev,
and in department of radio-induced general and endocrinologi-
cal pathology of the Scientific Center of Radiation Medicine
of the National Academy of Medical Sciences of Ukraine. 68
women with a personal history of: obesity 1-2 degree and ar-
throsis of the knee joints of the 1st stage were examined. During
the study two groups were formed: control (CG, n=33) and the
main group (MG, n=35).

After conducting the program of physiotherapeutic interven-
tions in patients with MG and CG, the average statistical indi-
cators of the available range of movements during flexion of
the affected limb in the knee joint improved significantly and
amounted: MG 121,8+4,7° and CG 110,444,3°. The difference
between the indices in the post-rehabilitation period between the
patients of MG and CG is statistically significant. Changes in
BMI made it possible to note the clinical effect of weight loss
in the main group, in contrast to the dynamics of BMI of KG,
which was to a lesser extent. During repeated survey the dynam-
ics of a decrease in the level of pain in MG was more than in
CG( MG - 0,64+0,15 points, CG — 2,7+0,5 points).

Prevention of obesity by means of individual physiotherapy
programs, including lifestyle changes, dietary counseling and
kinesiotherapy, is the first step in treating patients with obesity
and osteoarthritis of the knee.

Keywords: osteoarthrosis of the knee joints, obesity, knee
joint, physical therapy.
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AJITOPUTM MNOCTPOEHUSI NPOIPAMMBI ®U3HU-
YECKOM TEPAIINU B JJEYUEHUUA OCTEOAPTPO3A ¥
BOJIbHBIX O’ KUPEHUEM

Kuenkosa O.M., Pycanos A.Il., Pycanoa O.M.,
Pusux A.M., Huxanopos A.K.

Hayuonaneneitl  ynueepcumem @usuueckoco 60cnumawus u
cnopma Yrkpaunsi, Kues, Ykpauna; Ynusepcumem um. xopons
Ab60oyn-Asusa, /[rcuooa, Cayoosckas Apasus

OcTeoapTpo3 mpeacTaBiIsieT co0oi ceMeicTBO MmaTomornye-
CKHX TIPOIIECCOB C MHOTO(AKTOPHBIM STHOIIATOI€HE30M, BKITIO-
Yas TeHeTHYEeCKHEe, MOJEKYISIpHBIE W (haKTOPBI OKPYIXKAIOIIEH
Cpelbl, B YaCTHOCTH OMOMeXaHH4eckuil ctpece. OxupeHue siB-
JISIETCA OAHHUM W3 3HAYMMBIX (baKTOpOB PUCKa BO3HUMKHOBCHUA
0CTE0apTpo3a.

Llens wccnenoBaHus - ONMPEAENUTh 0COOEHHOCTH COCTAaBIIe-
HUS alropuTMa (HU3MOTEPANEeBTHIECKUX BMEMIATENbCTB JUIS
MaUeHTOK, CTPATAIOIINX OCTE0APTPO30M KOJIEHHBIX CYCTaBOB
U OXKHPEHHEM.

Hccnenosanue nposoamwiocs Ha nporsbkenuu 2019-2020 rr
Ha 0a3e CHOPTHBHO-0310pOBHTENBHOIO HeHTpa «Dog & Grand
CrossFit»y, . Kues, a taxxke OTAeNneHHs] paauoHHIyIMPOBAHHOMN
o0melt M 3HIOKPUHOJIOTHYEeCKO maronoruv HaywHoro neHTpa
paguanmonHoit MeguiHel HAMH Vipaunsr. O6cnenoBano 68
JKEHITMH C THarH030M B aHaMHe3e: OKUpeHne 1- 2 CT. 1 apTpo3 Ko-
JIEHHBIX cycTaBoB | craguu. B xoze nccnenoBanmst chopMupoBaHo
nBe rpymis! koHTporbHast (KT, n=33) n ocHosHas (OI, n=35).

[Mocne npoBeneHnst TporpamMMsl (pU3MOTEPATIEBTHIECKIX BMe-
mrarenbeTB y narueHTok Ol u KT epennecTatnctuueckue nokasa-
TEeNH JOCTYITHOTO 00beMa JBIKCHUM MPH CrUOaHUK TOpaXKEeHHON
KOHEYHOCTH B KOJIEHHOM CyCTaBe€ CYIIECTBEHHO YTy IIMINCh, U
cocrapmmi B OI'- 121,8+4,7°, 8 KI' — 110,4+4,3°, pasuuiia Mex iy
MOKA3aTeNIsIMI B TTOCNIEPEaOMIINTAIMOHHOM MEPHOJe MEXIY TIa-
menTkamMu O u KI' crarucrideckn moctoBepHast. V3MeHeHus
nokazarensi UMT 1o3BoNMmMIM OTMETHTH KIMHHYECKUNA 3(PdeKrT
YMEHBIICHHUS MacChl Tella B OCHOBHOM T'pyIIIie, B OTIIMYME OT JHHA-
mukn UMT KT, kotopast Obuta MeHee BbIpaxeHa. [IMHaMUKa CHHU-
’KeHMs1 ypoBHs1 OoieBoro cuHapoma B OI" Obu1a OoJiee BEIpaXkeHa B
cpasraenun ¢ KI" mipu moBropHoM o0cnenoBanu (B OI - 0,64+0,15
6asuios, B KI' — 2,7+0,5 Gasios).

[MpodunakTuka OXHUPEHHS C TMOMOIIBIO HHAWBHIYAIbHBIX
nporpaMm (pU3NOTEpanuy, BKIIOYas H3MEHEHHs 00pa3a >KU3HH,
JIIETOJIOTNYECKOE KOHCYIBTHPOBAHNE W KMHE3HOTEPAITHIO, SIB-
JSIeTCSI TIEPBBIM IIarOM B JIYEHHU MAIUEHTOB C OXKHUPEHHEM H
0CTE0apTPO30M KOJICHHBIX CYCTaBOB.
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INFLAMMATORY CELL RATIOS IN THE PATIENTS WITH FIBROMYALGIA

'Varim C., 'Celik F., 2Sunu C., *Kalpakei Y., 'Cengiz H., 'Oztop K., 'Karacer C., 'Yaylaci S., 'Gonullu E.

Sakarya University Medicine Faculty, 'Department of Internal Medicine;
’Department of Internal Medicine Division of Hematology,
ISakarya University Research and Education Hospital, Department of Hematology, Turkey

Fibromyalgia is a clinical disease with undefined aetiology
characterized by chronic pain at multiple tender points, joint
stiffness, lower pain threshold, fatigue, sleep disorders, affec-
tive disorders such as insomnia, cognitive dysfunction[1-3]. Its
incidence in the world is between 2% and 5%. The disease is
common in the 4th and 5th decades of life. More than 90% of pa-
tients are women [4]. The etiology and physiopathology of the dis-
ease has not been fully revealed. Environmental and genetic factors,
immune system, central and peripheral nervous system, cytokines,
hormones, neurotransmitters, infections have been associated with
fibromyalgia physiopathology [5]. There are no diagnostical bio-
chemical tests or markers for fibromyalgia diagnosis.

Neutrophil/lymphocyte ratio (NLR); Platelet/lymphocyte ra-
tio (PLR); and Lymphocyte/monocyte ratio (LMR) are markers
indicating systemic inflammation which can be calculated using
hemogram parameters. This is a cheap and easy method to pre-
dict systemic inflammation. Studies have shown a relationship
between NLR, PLR, and LMR and cancers, rheumatological
diseases, cardiovascular diseases, and chronic diseases [6-12].

In this study, we aimed to reveal the diagnostic value of NLR,
PLR and LMR as simple systemic inflammatory response bio-
markers in patients with fibromyalgia and show the relationship
between systemic inflammation by using NLR, PLR and LMR
with fibromyalgia.
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Material and methods. 489 patients diagnosed with fibro-
myalgia presenting at the Rheumatology Clinic of Sakarya Uni-
versity Medicine Faculty from 2011 to 2020, and 227 healthy
controls, were enrolled in this retrospective study. Diagnosis of
Fibromyalgia was dependent on the American College of Rheu-
matology Preliminary Diagnostic Criteria for Fibromyalgia and
Measurement of Symptom Severity 2010. All patients’ files
were scanned.

Patients with a history of hematologic disease, cardiovascular
disease, hypertension, Diabetes Mellitus, peripheral artery dis-
ease, chronic hepatic disease, chronic pulmonary disease, chron-
ic renal disease, any cancer diagnosis, chronic inflammatory or
autoimmune diseases, active infection, or those receiving antibi-
otic treatment, using anti-coagulant therapy, bleeding disorders,
smoking, or current alcohol use were excluded from the study.

Hemogram results at the time of diagnosis were measured.
Haematological parameters were analysed using a haematology
analyser (Abbott CELL DYN 3700 System, Ramsey, Minnesota
55303, USA) within 30 minutes. The baseline NLR, PLR, AND
LMR were calculated by dividing the absolute Neutrophil, lympho-
cyte, platelet counts by the absolute Neutrophil, lymphocyte, and
platelet counts. Age, gender, erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) levels were recorded. A Tanita analy-
ser TBF-300 was used for measuring body composition.
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This study was approved by the local ethics committee
and performed in accordance with the Helsinki Declaration
(18.02.2019-71522473/050.01.04/55).

Data analysis was performed by using SPSS-22 for Windows
(Statistical Package for Social Science, SPSS Inc. Chicago IL,
USA®?Z). The variables were investigated using visual (histo-
grams, probability plot) and analytical methods (Kolmogorov-
Smirnov/Shapiro-Wilk’s test) to determine whether or not they
were normally distributed. We performed analyses to describe
and summarize the distributions of variables. Continuous vari-
ables were reported as the median and interquartile range (IQR)
and as whole number and percentages for categorical variables.
We used the Mann-Whitney U test to compare continuous non-
parametric variables. While investigating the associations between
non-normally distributed and/or ordinal variables, the correlation
coefficients and their significance were calculated using the Spear-
man test. The differences between qualitative/categorical variables
between groups, such as gender distribution, were compared with
a chi-square test, since the values observed in the cells provided
assumptions. The capacities of NLR, PLR and LMR parameters to
predict the diagnosis of fibromyalgia were analysed via “Receiver
Operating Properties (ROC)” curve analysis. In the presence of sig-
nificant limit values, the sensitivity and specificity values of these
limits were calculated. While evaluating the area under the curve,
a 5% type-1 error level was used to accept a statistically significant
predictive value of the test variables. The statistically significant
two tailed p-value was set at <0.05.

Results and diascussion. A total of 489 patients and 227 control
subjects were included this retrospective study. The groups were
determined to be homogenous in terms of demographic characteris-
tics and body mass index (BMI). There were no significant gender

and age differences between the two groups. BMI was found to av-
erage 29.6+4.8 kg/m? in the patients with fibromyalgia group and
24.8+5.2 kg/m?*in the control group at p:<0.001 (Table 1).

The hemogram parameters, erythrocyte sedimentation rate
(ESR) and C-reactive protein (CRP) levels of the patients with
fibromyalgia and control group are shown in Table 2.

Mean NLR values were 3.63 (2.90-4.58) in the patients with
fibromyalgia group and 2.11 (1.56-3.34) in the control group
at p: <0.001. Mean PLR values were 222.55 (174.78-269.23)
in the patients with fibromyalgia group and 114.28 (82.99-
173.15) in the control group, at p: <0.001. Mean LMR values
were 2.73 (2.17-3.63) in the patients with fibromyalgia group
and 3.85 (2.39-5.18) in the control group, at p: <0.001. Lym-
phocyte counts were 7.932 £1.471 K/mL in the patients with
fibromyalgia group and 7.166+1.652 K/mL in the control group,
at p: <0.001. Platelet counts were 284 (243.5-315.5) K/mL. in
patients with RLS group and 208 (163-256) K/mL in the control
group, at p: <0.001 (Table 2).

Erythrocyte sedimentation rate levels were 14 (12-20) mm/h
in the patients with fibromyalgia group and 13 (10-18) mm/h in
the control group, at p:0.08. C-reactive protein levels were 3.08
(3.13-3.30) mg/L in the patients with fibromyalgia group and
3.03 (3.0-3.3) mg/L in the control group, at p: 0.06 (Table 2).

ROC analysis was performed to determine the cutoff values of
NLR, PLR and LMR to predict fibromyalgia. The ROC curve is
shown in Fig. 1. NLR was predictive at 3.34, with 89% sensitiv-
ity and 62% specify CI: 75.3%, (AUC: 0.742, %95 CI:0.696-
0,788), PLR was predictive at 192.1, with 66.1% sensitivity and
79.3% specify CL: 95%, (AUC: 0.825, %95 CI:0.788-0.863),

LMR was predictive at 5.55, with 65% sensitivity and 80.2%
specify CI: 95%; (AUC: 0.354, %95 CI:0.306-401), Fig. 1.

Table 1. Demographic Characterisitics

Parameters Fibromiyalgia Control P values
Patients (n) 489 227
Male/Female (n) 24/465 19/208 0.070
Age (years) 41.4+10.7 41.9+9.1 0.555
BMI (kg/m?) 29.6+4.8 24.8+5.2 <0.001
Table 2. Descriptive statistics and comparison results of inflammatory parameters between fibromyalgia and control groups
Fibromyalgia* Control*
Parameters (n=489) (=227 P values
3.63 2.11
NLR (2.90-4.58) (1.56-3.34) <0.001
222.55 114.28
PLR (174.78-269.23) (82.99-173.15) <0.001
2.73 3.85
LMR (2.17-3.63) (2.39-5.18) <0.001
7.932 7.166
WBC (K/mL) (£1.471) (+1.652) <0.001
284 208
PLT (K/mL) (243.5-315.5) (163-256) <0.001
14 13
ESR (mm/h) (12-20) (10-18) 0.08
3.08 3.03
CRP (mg/L) (3.13-3.30) (3.0-3.3) 0.06

NLR; Neutrophil to Lymphocyte Ratio, PLR; Platelet to Lymphocyte Ratio, WBC; White Blood Cell, LMR; lymphocyte to mono-
cyte ratio, CRP; C-reactive protein, * Descriptive results for continuous variables were expressed as mean and standard deviation
or as median and interquartile range, depending on the normality of their distribution

© GMN

109



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

ROC Curve

—

Source of the Curve
— Neutrophil to Lymphocyte
Ratio
_Platelet to Lymphocyte
Ratio
lymphocyte to monocyte

ratio
—— Reference Line

T
—
xf‘_‘
P
0,8 /J
'

= 0eT
=
=
o
=
@
wy 0.4~ jr(

0,2 )

I
0.0 2 T T T T
0.0 oz 0.4 06 0.8 1.0

1 - Specificity

Diagonal segments are produced by ties.

Area Under the Curve

Asymptotic Asymptotic 95% Confidence
Sig. Interval

Test Result Variable(s) Area Std. Error® Lower Bound Upper Bound
MNeut hil to L h
oot e S 742 023 000 696 788
Platelet to L h
Raatiie el 825 019 ,000 788 863
I h t =
r\,;rt?;) ocyte to monocyte 354 024 000 306 A0

The test result variable(s): lymphocyte to monocyte ratio has at least one tie between the positive actual
state group and the negative actual state group. Statistics may be biased.

a. Under the nonparametric assumption
b. Null hypothesis: true area= 0.5

Fig. 1. ROC analysis results showing the effect of NLR, PLR and LMR parameters on predicting the diagnosis of fibromyalgia.
The ROC curve and reference diagonal line are shown together on the graph

We found higher NLR and PLR values and lower LMR values
in the patients than the control group in our study. We performed
ROC analysis for all three parameters and revealed cut-off val-
ues that may assist in diagnosis. Our study revealed that fibro-
myalgia may be associated with systemic inflammation, and
high NLR, PLR, and low LMR values at the time of application
can help diagnosis.

Fibromyalgia is a disease for which an etiology is not fully
elucidated. It is considered a non-inflammatory disease because
it does not cause any damage to the joint, cartilage, tendon and
muscle tissue. However, through many previous studies, a rela-
tionship has been established between fibromyalgia and various
inflammatory biomarkers[13-16].

For example, hsCRP levels were found statistically signifi-
cantly higher in fibromyalgia patients than healthy control group
in a study in 2013. A positive correlation was found between
hsCRP levels and plasma ESR, interleukin levels 6 and 8[17]. In
another study conducted one year later, high levels of interleukin
1,6,8,10, which are proinflammatory cytokines, were found in
the patients with fibromyalgia. Also, levels of chemokines called
thymus- and activation-regulated chemokine (TARC-CCL17)
and Macrophage-derived chemokine (MDC, CCL22), which ac-
tivate monocytes, were found to be high. Cytokines called mo-
nokine, induced by gamma interferon (MIG, CXCL9), and in-
ducible T-cell alpha chemoattractant (I-TAC, CXCL-11), which
stimulates neutrophil activation, have been found in fibromyal-
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gia patients[18]. All these studies have revealed that fibromyal-
gia leads to inflammatory system activation at the cellular level.

In the following years, based on these studies, it has been in-
vestigated whether fibromyalgia is associated with NLR, PLR,
which are the simple inflammatory markers in peripheral blood.
In a study by Aktiirk et al., NLR, WBC and BMI were found to
be statistically significantly higher in fibromyalgia patients than
control group. On the other hand, although ESR and CRP levels
were found higher in the fibromyalgia group but were not sta-
tistically significant[3]. These results were similar to our study.
PLR was found high in fibromyalgia patients. In another study
by llgiin et al., it was demonstrated that this height correlated
positively with the number of tender points in patients. In this
study, BMI values were similar between the fibromyalgia group
and the control group[1]. In our study, PLR was found to be high
in patients with fibromyalgia as well, but its relationship with
the sensitive point was not examined.

In studies examining the relationship between BMI and fibro-
myalgia, approximately half of the patients were obese (BMI>
30), and around 30% of patients were overweight (BMI> 25). It
has also been demonstrated that as the BMI increases, the num-
ber of tender points increases, widespread pain or chronic pain
increases, and physical dysfunction increases[19-20]. In our
study, the BMI values of the fibromyalgia group were found to
be significantly higher than the control group.

Several studies have shown that obesity is associated with
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chronic low-level inflammation. Obesity has also been shown
to increase NLR and PLR levels in studies[21-22]. In our study,
BMI levels of patients with fibromyalgia were found higher than
the control group. In our study, obesity may also have contrib-
uted to high detection of NLR and PLR and low LMR in patients
with fibromyalgia.

In our study, LMR levels were found lower in patients with fi-
bromyalgia than the control group. We did not find any study in-
vestigating the relationship between LMR fibromyalgia in the lit-
erature. It had been revealed that low LMR levels are associated
with inflammatory diseases such as rheumatoid arthritis and SLE in
the literature[23-24]. The low detection of LMR levels in our study
may be related to subclinical inflammation in fibromyalgia.

Compared to similar studies in the literature, our study ranks
at the forefront in terms of the number of cases, as three different
parameters, namely NLR, PLR and LMR, are examined. How-
ever, a lack of comparison of these parameters with interleukin
and cytokine levels and their retrospective designs are limita-
tions of our study.

Conclusion. In our study, we revealed that fibromyalgia was
associated with high NLR and PLR levels, and low LMR lev-
els. We have shown that inflammation may play a role in this
disease, for which an etiology is not completely clear. We also
showed that these parameters can be used as a cheap and simple
marker in the diagnosis of fibromyalgia.
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INFLAMMATORY CELL RATIOS IN THE PATIENTS
WITH FIBROMYALGIA

'Varim C., 'Celik F., 2Sunu C., *Kalpakci Y., 'Cengiz H.,
1Oztop K., 'Karacer C., 'Yaylaci S., 'Gonullu E.

Sakarya University Medicine Faculty, 'Department of Internal
Medicine; *Department of Internal Medicine Division of Hema-
tology, Sakarya University Research and Education Hospital,
Department of Hematology, Turkey

Fibromyalgia is a chronic disease with undefined aetiol-
ogy which commonly results in muscle sensitivity, pain, and
sensitivity at certain anatomical points. The pathogenesis and
aetiology of fibromyalgia are not yet fully understood. The
objective of this study was to assess the diagnostic value of
neutrophil/lymphocyte ratio (NLR), platelet/lymphocyte ra-
tio (PLR), and lymphocyte/ monocyte ratio (LMR) as simple
systemic inflammatory response biomarker sin patients with
fibromyalgia.

A total of 489 patients with fibromyalgia (groupl) and 227
healthy controls (group2) were included in the study. Demo-
graphic data, Body Mass Index (BMI) neutrophil, lymphocyte
and platelet counts, erythrocyte sedimentation rate (ESR) and
C-reactive protein (CRP) levels were recorded. Baseline NLR,
PLR, and LMR were calculated by dividing the absolute neu-
trophil, platelet and lymphocyte counts by the respective divi-
sor absolute values. The NLR, PLR, and LMR levels of the two
groups were then compared.

There were no significant differences in gender and age be-
tween the two groups (p>0,05). BMI levels (29.6 vs 24.8 kg/m?),
mean NLR (3.63 vs. 2.11) and PLR (222.55 vs. 114.28) values
were found to be statistically higher (p <0.001), and mean LMR
(2.73 vs. 3.85) values were found to be statistically lower, in the
patient group (p <0.001).

The present study showed that NLR, PLR, AND LMR levels
can be used in the diagnosis of fibromyalgia and systemic in-
flammation may play a role in fibromyalgia.

Keywords: Neutrophil/lymphocyte ratio, Platelet/lympho-
cyte ratio, Lymphocyte/ monocyte ratio, Fibromyalgia.

PE3IOME

COOTHOIIEHUE BOCHAJIUTEJBbHbIX KJIETOK Y
HAIIMEHTOB C ®UBPOMUAJITUEN

"Bapum /1., Ixenuxk @., ’Cyny /., *Kaanaxmxu 5.,
Ulsxenrus X., '03ton K., 'Kapamxep /1., 'Siitamgxku C.,
Tonynay .

Meouyunckuii paxyromem Ynueepcumema Caxapwsi, 'kageopa
GHYmMpenHell MeOuyunbl, *kagedpa eHympennux 6onesnetl, om-
Oenenue 2emamono2uu; Hccnedosamenscrko-00pazosamenbias
6onvruya npu ynusepcumeme Caxapbsi, omoenenue 2eMamono-
euu, Typyus

IMarorenes u aTro0rUst GUOPOMHAITHH IO Cei AEHb MOIHO-
CTBIO HE M3yYCHBI.

Ilenbto uccienoBaHus SBHIACh OLEHKA JHArHOCTHYECKOIl
LIEHHOCTH CoOTHOUIeHus: HelTpoduios/mumdonnros (NLR),
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tpomboruto/mumdormtos (PLR) u muMdonuToB/MOHOIIUTOB
(LMR) B kauecTBe OMOMapKepa CUCTEMHOIO BOCIIAJIUTEILHOTO
OTBETa y NalEeHTOB ¢ (hUOpOMHAITHEil.

B wuccrnenoBanue BrimoueHb! 489 manueHToB ¢ GpuOpoMua-
rueit (rpynna 1) u 227 310pOBBIX JIML KOHTPOJIBHOM I'PYIIIbI
(rpymnma 2). 3aperucTpupoBaHbl AeMorpapHueCKUe MoKa3aTelu,
ungexc maccel tena (MMT), konndecTBo HelTpoduios, num-
(GoLHTOB U TPOMOOLMTOB, CKOPOCTH OCEHAHUs IPUTPOLMTOB
u ypoBHu C-peaktuBHoro Oeinka. Vcxonusle 3HaueHust NLR,
PLR n LMR paccunTbiBanucek myTem JeleHust abCOIOTHOTO
KOJIMYECTBA HEUTPODHUIOB, TPOMOOIIMTOR ¥ JTUMQPOIUTOB HA
COOTBETCTBYIOIINE abCONIOTHBIC MOKa3aTeau. 3aTeM IpOBe-
neHo cpasHeHue ypoHeil NLR, PLR u LMR B aByx rpynnax.
Mesxay AByMs IpyIIaMy JTOCTOBEPHBIX pa3IHUUil 110 1Oy U
Bo3pacty (p>0,05) ne ycranosneno. Yposuu UMT (29,6 npo-
tuB 24,8 kr/m?), cpenaue 3Hadennss NLR (3,63 nporus 2,11)
u PLR (222,55 npotus 114,28) ObuiM CTATUCTHYESCKU BBILIE
(p<0,001), a cpennue 3uauenus LMR (2,73 nporus 3,85)
OBLIM CTaTUCTHUYECKHU HUXKe B rpynne nanueHTos (p<0,001).
Hacrosmee uccnenosanue nokasano, yto yposHu NLR, PLR
M LMR moryT ObITh HCIOJIB30BaHbl B THATHOCTHKE HUOPO-
MHUQJITHH, 2 CHCTEMHOE BOCHAJICHHE MOXKET UIpaTh OIpele-
JICHHYIO POJIb B pa3BUTHH (GUOPOMHUAITHH.
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CLINICAL, GENEALOGICAL AND PATHOPSYCHOLOGICAL RISK MARKERS
OF RECURRENT DEPRESSION

Maruta N., Kolyadko S., Fedchenko V., Yavdak I., Linska K.

State institution “Institute of Neurology, Psychiatry and Narcology of the National Academy
of Medical Sciences of Ukraine” Kharkov, Ukraine

Resurgence of depressive disorders is one of the press-
ing psychiatric problems, which are recognized as one of
the most common forms of mental pathology. According to
WHO, about 350 million people suffer from depression, and
the incidence has increased by more than 18% from 2005 to
2015. However, the level of depressive disorders detection
remains low, while about 25% of patients who consult with
general practitioners suffer from depression, but twice as
many people do not report their condition at all (due to the
lack of its morbidity understanding, poor awareness, fear of
psychiatric diagnosis) [1,2].

It is known that depression has a complex multifactorial
nature; according to scientific validation, not only environ-
mental but also genetic factors are involved in its pathogen-
esis, influencing various neurobiological mechanisms that
determine the propensity in disease developing and lead to
clinical heterogeneity of depression [3,4].

It should also be noted that there is a number of works de-
voted to describing the clinical depressive states course fea-
tures in patients with a family history of depression. For
example, scientists have concluded that a patient’s medical
file depression should be considered as an additional diag-
nostic criterion, since the formation of multiple phenotype
of depression is based on genetic variability and various en-
vironmental factors that affect the individual. The genotype-
environment interaction (GxE) is that external factors affect

individuals with diverse genotype differently. Research often
indicates that there is a genetically determined vulnerability
to common environmental exposures [5-8].

Considering the difficulties and diagnosis deliberation, the
search for new and reliable methods of verification and evalua-
tion of prognosis of depressive disorders is of great importance.

The goal was to determine clinical and genealogical and
pathophysiological markers of the risk recurrent depression de-
velopment risk.

Material and methods. Clinical and psychopathological,
genealogical, psychometric (Montgomery-Asberg Depression
Rating Scale - MADRS), “Psychological Autobiography” meth-
od (Burlachuk L.F., Korzhova E.Yu., 1998), methods of math-
ematical statistics [9,10,11].

There has been conducted a survey of 108 patients with re-
current depression (ICH10, F33.0-33.2), who were included
into the main group and have undergone stationary treatment
at the Department of Borderline Psychiatry, Department of Psy-
chiatry, National Academy of Medical Sciences of Ukraine, 46
people were from the constitutional population, without mental
disorders, and were included to the comparison group.

Results and discussion. The average age of those examined
in the main group made 46.79 years. The comparison group was
43.2 years old. The comparison group did not differ significantly
from the main group in terms of age, marital status, and social
employment indicators

Table 1 Indicators of overcoming recurrent depressive disorders in the situation of the main group

Evaluated indicator Absolute Quotient, (n=108) | %+m %
The number of episodes in the anamnesis, taking into account the current one:

-2 28 25,92+4,21
-from3to 5 41 37,96+4,66

- more than 5 39 36,11+4,62

the in-flow episode duration :

- from 2 weeks to 6 months 83 76,85+4,05*
- 6 — 12 months 19 17,59+3,66

- more than 12 months 7 6,48+2,36

the preliminary remedy duration:

- from 6 to 12 months 36 33,33+4,53
- 12 — 24 months 43 38,88+4,71

- more than 24 months 30 27,7743

The main results are as follows: * - differences are significant at p<0.001
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During the study there has a thorough analysis of recur-
rent depression patients’ medical history been carried out.
Thus, the mean age of onset in this category of patients was
36.32+10.97 years, and the mean duration of illness was
12.549.04 years. Table 1 presents recurrent depressive dis-
orders indicators course. Thus, the majority of the examined
patients had a history of 3 to 5 depressive episodes, taking
into account current ones (37.96% of the patients). In 36.11%
of patients there were more than 5 depressive episodes dur-
ing the course of the illness. In 25.92% of this category of
patients, 2 current episodes were observed.

The current depressive episode in the patients examined run-
time was 2 weeks to 6 months in most cases (76.85% of per-
sons), p<0.001. In 17.59% of those examined, the duration of
the episode ranged from 6 to 12 months.

The episode with the duration for more than 12 months was
observed in 6.48% of the patients.

The duration of the prior treatment has continued 12 to 24
months in 38.88% of patients with recurrent depressive dis-
orders, in 27.77% of patients - more than 24 months, and in
33.33% of patients - from 6 to 12 months.

To evaluate the Montgomery-Asberg Depression Rating Scale
(MADRS) there was used the clinical structure and the severity
of the current episodes in the examined patients. A detailed anal-
ysis of the average scores on the MADRS scale items is shown
in Fig. 1.

Points
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Fig. 1. MADRS scale scores in patients with recurrent depres-
sive disorders

The definitions of the scales are as follows:

1 - Frustration that is being experienced, 2 - Sadness that is
being expressed; 3 - Intrinsic tension; 4 - Sleeping disorders;
5 - Eating disorder ; 6 - Shorter attention; 7 - Torture; 8 - In-
ability to experience sensations; 9 - Sympathetic thoughts; 10
- Suicidal thoughts

Fig. 1 shows that the highest scores in patients with recurrent
depressive disorders were recorded due to the following items:
1 - “Sadness that spores” (3.58+1.02 points), 2 - “Sadness that
spokes” (3.36+1.18 points), 3 - “Intrinsic Tension” (3.04+1.23
points), 7 - “Torture” (3.02+1.13 points).

The data obtained has indicated that the patients’ external depri-
vation corresponded to their internal feeling of indifference, which
was often accompanied by a feeling of tension and anxiety, as well
as by fatigue and difficulty in starting active activities.

As aresult of the clinical and psychopathological examination
and personal assessment of the current episode clinical structure
using the MADRS psychometric scale, the leading symptom
complexes in patients with recurrent depressive disorders were
identified: depressive (100.00+£0.00% of the patients), authentic
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(37.96+4.66% of the patients), apathetic (28.70+4.35% of the
patients), anxiety-phobic (37,96+5.36% of the patients), so-
mato-vegetative (28.70+4.35% of the patients), hypochondriac
(25.0+4.16% of the patients) (Fig. 2).

One of the research issues was to study the level of adverse
depression burden in patients with recurrent depressive disor-
ders and in the general population without mental disorders,
alcohol dependence, self-aggression as well as determining the
role of adverse tension in the formation of depressive disorders
in the patients of the main group. A genealogical questionnaire
was administered to 108 patients with recurrent depressive dis-
orders (the main group) and 46 patients in the general population
without mental disorders (the comparison group).

Fig. 2. Common Symptom Complexes in Patients with Recur-
rent Depressive Disorder

A clinical and genealogical study was carried out to fulfill the
assigned task. Medical information was collected about 394 par-
ents, 195 of whom were descendants of their mother’s lineage,
185 were descendants of their father’s lineage, and 14 cases
were their brothers and sisters’ descendants. As a comparative
analysis, the information was taken about 314 parents of the in-
dividuals who were in the comparison group, 167 of whom were
maternal lineage parents, 136 - maternal lineage parents, in 11
cases - siblings.

The parental accumulation of psychological disorders in the
main group of the patients parents was investigated by com-
paring the rates of disorders in the parents and in the patients
parents of the comparison group. All members of the birthing
groups male and female parents and separately were included in
the comparison. The results are presented in Table 2.

A statistically significant increase in the number of patients’
parents with psychiatric disorders. The number of patients on
psychiatric registry (18%, DI: 14,5-22,1) was 15 times higher
than in the comparison group (p <0,05), of those with depres-
sion (33%, DI: 28,5-37,8 28,5-37,8) - 7,3 times higher (p<0,05),
suicides (7.9%, DI: 5,6-11,0) - 4,2 times higher (p < 0,05), inci-
dents of alcohol dependence (25.6%, DI: 21,6-30,2) - 1,8 times
higher (p<0,05).

Thus, genealogical analysis showed a significant familial ac-
cumulation of psychiatric disorders in the patients’ lineages with
recurrent depression, is evidence of an important genetic com-
ponent in the occurrence of clinical forms of this disorder.

When examining the familial accumulation of mental disorders
by different types of relatives, the following findings were obtained:

-The percentage of relatives on psychiatric registry and/or
with depression was significantly higher in the pedigrees of the
main group in all generations, among maternal and paternal rela-
tives (p<0.001). This indicates a high role of the genetic compo-
nent in the development of recurrent depression;



GEORGIAN MEDICAL NEWS

No 6 (315) 2021

Table 2. Frequency of relatives who may be mentally disturbed in both groups

Reference group, Basic group,
Disorder (n=314) (n=394) p
n % DI n % DI
Psychiatric supervision 8 2,5 1,2-5,0 71 18,0 14,5-22,1 0,001
Depression 14 4,5 2,6-7,4 130 33,0 28,5-37,8 0,001
Suicidal behavior 6 1,9 0,8-4,2 31 7,9 5,6-11,0 0,004
Alcohol dependence 45 14,3 10,9-18,7 101 25,6 21,6-30,2 0,0002
Drug dependence 3 1,0 0,2-2,9 6 1,5 0,6-3,4 0,5090
Psychological immaturity 17 5,4 3,4-8,6 16 4,1 2,5-6,5 0,3974

notes: n - number of patients in the group, N - number of patients with knowledge, p - significance level,
CI - 95% confidence interval. The difference between the ratios in the control group and the patient group
was evaluated using F-criterion. The difference is statistically significant if p<0.05

- The percentage of suicides in the pedigrees of the main
group exceeded the same percentage in the comparison group
lineages among almost all types of relatives. Statistically sig-
nificant differences were shown for children (p=0.004), siblings
(p=0.03), and aunts and uncles from the parental line (p=0.005);

- Statistically significant differences for alcohol depen-
dence were detected for the older age cohort - parents
(p=0.03), maternal and paternal line sibs and grandparents in
the main group (p=0.001; p=0.03).

Thus, the clinical and genealogical study carried out allowed
to establish a high level of family burdening with depression, by
all levels and grades of relationship in the pedigrees of patients
with recurrent depressive disorder and the presence of high rates
of psychiatric observation, the presence of alcohol addiction in
patients mostly of I degree of relationship (mothers, parents),
(p<0,001).

The significant familial accumulation of depressive disorders
in the pedigrees of the main group indicates a high role of ge-
netic factors in the occurrence of clinical of the clinical forms
of this disorder.

The severity of recurrent depression manifestations in patients
is not generally determined by the percentage of relatives with
mental disorders, but there is a tendency for the symptoms of
recurrent depression to increase with the number of suicides in
the family tree.

Besides objective clinic-psychopathological analysis, special
attention also demands studying of specificity of subjective per-
ception, or subjective interpretation of perception of significant
life situations, by patients with recurrent depressions, which de-
termine personality reactions to certain circumstances. To ana-
lyze the presence and character of life events in the subjective
space of a personality and the peculiarities of their perception,
we used the projective-bibliographic technique “Psychological
autobiography” (Fig. 3).

As significant life events, the examinees of both groups iden-
tified events related to close social contacts and social changes
in the following spheres: interpersonal relations, children and
marriage, everything that concerns family relations and close
interpersonal contacts most often. In addition to these spheres,
health-related events were represented with high frequency in
the structure of events in the psychological autobiography of pa-
tients with recurrent depression. While in the comparison group,
events related to relationships or changes in the parental family
were also included in the structure of events with a high fre-
quency in the above spheres.

© GMN

Statistical differences between comparison groups were ob-
tained for events determining the sphere of parental family,
health, and interpersonal relations.

Thus, recurrent depressive patients were significantly less
likely to identify parental family-related events in their biog-
raphies (0.50+0.15) compared to comparison group individu-
als (1.1540.21), at p<0.01, while indicating Predominantly
negative. Depressed individuals were also significantly more
likely to report negative health events in their autobiographies
(0.88+0.18), compared to subjects in the comparison group
(0.28+0.11), at p<0.05.

Negatively colored events (1.25+0.20) prevailed in the
structure of events related to interpersonal relationships
in patients with recurrent depression, whose prevalence
was also significantly higher than in the comparison group
(0.72+0.17), with p<0.05. Thus, the findings indicate that the
subjective space of representations about important and influ-
ential life events in depressive disorder patients was narrower
in terms of the number of events represented (less eventful).

In the structure of subjective representations about their
own life path for depressed patients, events related to the
spheres of family and interpersonal relations, as well as to
health (their own and their loved ones’) prevailed in the na-
ture of the influence on life. At the same time, the sphere
of parental family in the structure of autobiographical events
was less represented in depressed patients and predominantly
included also negative events, as compared to individuals of
the comparison group, in which events from the spheres of
relations, including those associated with the parental family,
were represented significantly more often. The data obtained
determine the centrality of depressive disorder patients on
negative life experiences and narrowing of their subjective
perceptions of their own life path.

For definition of diagnostic value and informatively of the
allocated signs and possibility of their use as predictors (risk
factors/anti-risk factors) of formation of depressive disorders
the procedure of the sequential statistical analysis A. Wald
modified by E.V. Gubler was applied. Diagnostic coefficients
(DC) and measures of informatively (MI) for the selected
signs were calculated according to the results of frequency
analysis

The results obtained are shown in Table 3, where only sta-
tistically significant features are available, the frequencies of
which were significantly different in the comparison groups
(p=0.05).
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Table 3. Predictors (risk/risk) of recurrent depressive disorder
Index Main group Group .Of com- p K MI
parison
Hereditary factors:
Observation by a psychiatrist of the proband’s relatives 18 2,5 0,0001 -5,78 1,40
Depression 33,0 4,5 0,0001 -8,69 1,24
suicidal behavior 7,9 1,9 0,0004 -6,15 0,18
alcohol addiction 25,6 14,3 0,0002 -2,53 0,14
Peculiarities of the psychological condition
The preflomlnance of nega}tlve events in the subjective 58,33 28.26 0,003 3,15 0,47
perception of the path of life
The. presence of eYents relate'd to the parental family in the 17.59 3478 0.01 2.96 0.25
subjective perception of the life path
fl'he. presence Qf negative health-related events in the sub- 3333 174 0.02 2.83 0.23
jective perception of the life path
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According to the procedure of sequential statistical analysis,
the sign of the diagnostic coefficient of DC (+ or -) depends on
the ratio of individuals who are carriers of the corresponding
features in the comparison groups. In the table the positive CR
values indicate the prevalence of a particular trait in the com-
parison group, and the negative CR values indicate its prevalence
in patients with recurrent depressive disorders, allowing to consider
the traits with a positive CR as antirisk factors, and the traits with
a negative CR as risk factors for depressive disorders. The results
of the count determined that both hereditary and sociopsychologi-
cal factors are predictors of depression, which together cause an
increased likelihood of risk or antirisk of developing depression. A
single possible risk/anti-risk criterion according to the data was not
defined (with a DC>13), which indicates the need for the combined
presence of signs for a reliable prognosis.

Among the hereditary factors determining the risk of forming
recurrent depressions, the presence of heredity for psychopatho-
logical conditions was determined. The “seeing a psychiatrist in
the pro band’s relatives” (DC=-5.78, MI=1.40), as well as the
presence of depression in the pro band’s family tree (DC=-8.69,
MI=1.24), were informative risk factors for depression. Suicidal
behavior among the pro band’s relatives (DC=-6.15, MI=0.18)
and alcohol dependence (DC=-2.53, MI=0.14) were also signifi-
cant prognostic hereditary traits.

As anti-risk factors for the development of depression, no he-
reditary factors were found to be aggravated among the heredi-
tary factors.

Highly informative certain data also among the features of
psychological states, characterizing the peculiarities of the sub-
jective perception of the personality.

Thus, the most informative signs of the risk of depression
among the features of psychological states revealed a high level
in the subjective perception of the life course of negative events
related to health (own or loved ones) (DC=-2.83, M1=0.23).

Factors of antirisk of depressions among features of a
psychological condition, presence in subjective perception
of a vital way of the events connected with parental family
(DC=2,96, M1=0,25), that defines semantic value of related
communications.

Conclusion Thus, the received results on the allocated
prognostic factors of risk/anti-risk of recurrent depressions
allow to designate the following - formation and develop-
ment of depressive pathology are caused by the combined
influence of hereditary factors with negative features of the
psychological condition of the patient (high level in subjec-
tive perception of a vital way of the negative events connect-
ed with health (own or close)).
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SUMMARY

CLINICAL, GENEALOGICAL AND PATHOPSYCHO-
LOGICAL RISK MARKERS OF RECURRENT DE-
PRESSION

Maruta N., Kolyadko S., Fedchenko V., Yavdak I., Linska K.

State Institution “Institute of Neurology, Psychiatry and Narcol-
ogy of the National Academy of Medical Sciences of Ukraine”
Kharkov, Ukraine

The goal was to determine clinical and genealogical and
pathophysiological markers of the risk recurrent depression de-
velopment risk.

Clinical and psychopathological, genealogical, psychomet-
ric (Montgomery-Asberg Depression Rating Scale - MADRS),
“Psychological Autobiography” method (Burlachuk L.F., Ko-
rzhova E.Yu., 1998), methods of mathematical statistics.

A survey of 108 patients with recurrent depression (ICD10,
F33.0-33.2) compared with 46 individuals in the general pop-
ulation, found a high level of family burden of depression, at
all degrees and levels of relatedness with recurrent depres-
sive disorder in the patients’ parentage. Thus, it is shown that
the patients’ percentage that has been placed on a psychiatric
register (18%, CI: 14.5-22.1) was 15 times higher than in the
comparison group (p <0.05), patients with depression (33%, CI:
28.5-37.8) - 7.3 times higher (p <0.05), suicide (7.9%, CI: 5.6-
11.0) - in 4.2 times higher (p<0.05), cases of alcohol dependence
(25.6%, CI: 21.6-30.2) - 1.8 times higher (p<0.05). According
to the results of the statistical analysis, it has been determined
that both hereditary and sociopsychological factors act as pre-
dictors of depression, which increase the probability of de-
pression’s developing risk or anti-risk. The most informative
signs of the arising depression risk were: observation by a
psychiatrist (DC=-5.78, MI=1.40), the presence of depres-
sion (DC=-8.69, MI=1.24), suicidal behavior (DC=-6.15),
MI=0.18) and alcohol dependence (DC=-2.53, MI=0.14) in
the probands’ parentage, the presence of a high level in the
subjective life negative events’ perception path related to
health (their or relatives) (DC=-2.83, MI=0.23) in patients.
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The data obtained indicate the following - the formation and
development of depressive pathology due to the hereditary
factors influence combined with patient’s psychological state
negative features (high level in the subjective perception of
the life path negative health events (own or loved ones).

Keywords: recurrent depression, genealogical markers,
pathophysiological markers.

PE3IOME

KJIMHUKO-TEHEAJIOTHUYECKHUE W ITATOIICHUXO-
JJOI'MYECKUE MAPKEPBI PUCKA PA3BBUTHUS PEKY-
PEHTHBIX JEITPECCHI

Mapyra H.A., Koasiako C.II., ®exquenxo B.IO., SIsnax U.A.,
Jlunckas E.N.

Tocyoapecmeennoe yupeosicoenue « ncmumym neepoioeuu, ncu-
xuampuu u napronoeuu Hayuonanvnoti akademuu meOuyunckux
nayxk Yepaunoi» Xapvkos, Ykpauna

Lenp uccnenoBanus - onpenesieHUe KIMHUKO-TCHeaJornye-
CKHUX U TaTO(GU3UOIIOTMYECKUX MAPKEPOB PHCKA PA3BUTHSI PEKY-
PEHTHBIX JCTPECCHi.

HMcnonb30BaH KOMITIEKC METOMOB MCCIICIOBAHUS: KIMHHUKO-
IICUXOIATOJIOTMYECKUH, TeHEaJIOrMYECKUN, TICUXOMETPUUCCKUH
(1Kana oleHKu aenpeccur Montromepu-Acbepra), meros byp-
naugyka JI.®., Kopsxosoii E.1O. «IIcuxonorunueckas aproonorpa-
(bust», METOIBI MATEMATUICCKON CTATUCTHKH.

B pesynbrare obcienoBanust 108 GOJIbHBIX pEeKyppPEHTHBI-
mu nenpeccusmu (MKX10, F33.0-33.2) ycTaHOBIIEH BBICO-
KU ypOBEHb CEMEHHOI OTArOLIEHHOCTH IEHPECCHSIMH IO
BCEM CTCIICHAM U YPOBHAM POACTBA B POAOCIOBHBIX 6OJ'll>HbIX
B CpaBHEHUU ¢ 46 nuiamu oomieit momysnsuun. [lokazaHo, 4To
NPOUCHT JIML, CTOALIUX Ha INCUXUATPUYCCKOM YHUETE Cpeau
poactBeHHHKOB 6obHBIX (18%, IU: 14,5-22,1) 6b11 B 15 pa3
BBIILIE, UEM B rpymnne cpaBHeHus (p<0,05), nur ¢ nenpeccueit
(33%, AN: 28,5-37,8) - B 7,3 pasa Bsiute (p<0,05), cynuunos
(7,9%, AU: 5,6-11,0) - B 4,2 pa3za Beime (p <0,05), coyua-
©B aJKOroJIbHOW 3aBucumocTH (25,6%, AU: 21,6-30,2) - B
1,8 pasa 6ombie (p<0,05). [To pesynbratam MpPOBEICHHOTO
CTAaTUCTUYECKOI'0 aHaIM3a ONPEENICHO, YTO B KauecTBE Ipe-
JUKTOPOB ACTIPECCHUU BBICTYIIAIOT KaK HACJICACTBEHHBIC, TaK
U COLIMAJIbHO-IICHXOJIOTHYECKHE (PaKTOPbl, KOTOPbIE B CBOCH
COBOKYITHOCTH OOYyCIIOBJIMBAIOT YBEIMYECHUE BEPOSTHOCTH
pUcKa MM aHTUpPHUCKA pa3BUTHs Jernpeccuit. Hanbonee uH-
(opMaTHBHBIMY NIPU3HAKAM PHCKA JCIPECCHH SBISUINCH: Ha-
omonenue y ncuxuarpa (JAK=- 5,78, MI1=1,40), Hanuuue ne-
npeccun (AK=-8,69, MI=1,24), cyununaibHoe MOBeICHUE
(AK=-6,15, M1=0,18) u anxoronbHasi 3aBucuMocTbh (JIK=-
2,53, M=0,14) B poaocioBHOI mpobaHIa; HAJTUYUE BHICO-
KOI'o YpOBHA B Cy61>eKTl/IBHOM BOCIHPUATHUU )KU3ZHEHHOI'O IIyTH
HEraTUBHBIX COOBITHI, CBI3aHHBIX CO 30POBbEM (CBOUM MJIU
omuskux) (AK=-2,83, MN=0,23) y GOJbHBIX PEKYpPpPEHTHbI-
MU OCIPECCUAMMU. HOJ’Iy‘IeHHbIe JAHHBIC ITO3BOJIAKOT CACJIAaTh
CIICYIONINI BBIBO - GOPMUPOBAHKE U PA3BUTHE ICTIPECCUB-
HOW IaToJIOTMU OO0YCIIOBJICHBI COYETAHHBIM BIIMSHHUEM Ha-
CJICACTBCHHBIX (baKTOpOB C HETraTUBHBIMH OCOOEHHOCTIMU
IICUXOJIOTUYECKOTO COCTOSIHUS OONBHOIO (BBICOKUN YPOBEHb
B Cy6’beKTI/IBHOM BOCIIPUATHHU )KU3HCHHOI'O ITYyTHU HETaTUBHBIX
COOBITHI1, CBS3aHHBIX CO 3J10POBHEM CBOMM HIIM OJIM3KHUX).
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GAKTOPBI CYULUJTAJIBHOI'O PUCKA CPEJIU TALIMEHTOB
C KOFHUTUBHBIMHU HAPYIIEHUSIMU ITPU AENTPECCUBHBIX PACCTPOUCTBAX

SIpocnaBues C.A., Onps E.B., Kanenckas I1O., [lanbko T.B., lenucenxo M.M.

KHII «Xepconckoe obnacmuoe yupescoenue no 0Ka3anuto NCUXUAmpu4eckol NoMowuy;
OOdeccruil HAYUOHATLHBLI MEOUYUHCKUTL YHUGEPCUME, KApeopbl NCUXUampuu, HapKoIo2u U NCUXOL02U;
Tocyoapcmeennoe yupescoenue « Mncmumym negponoauu, ncuxuampuu u Hapkoa02uu
Hayuonanvnou akademuu meouyunckux Hayk Yxpaunvl» Xapokos, Ykpauna

JlerpeccuBHBIA CHHIAPOM SIBIsIETCSI HanOoee ONacHbIM cpe-
1 BCEX ICHXOMATOJIOTMYECKUX CUHIPOMOB C TOYKHM 3PEHUS
BO3MOXKHOCTH coBepieHust cyuuuaa [1-4]. Exerogno camo-
yowuiictBa coBepmator ot 873 Thic. 10 1 MIIH. JrOZCH BO BCEM
mupe, BriIrouas 163 Teic. B EBporneiickom peruone [1,3-5]. Ca-
MOYOUICTBO SIBJISICTCSI TPHHA/IIIATON 110 CUETy HPUYHHON cMep-
TH BO BCEM MUpE, a B BO3pacTHOM Auanaszone 15-35 ner B EBpo-
I1€ OHO 3aHMMAeT BTOPOE MECTO HOCJIE JOPOXKHO-TPAHCIIOPTHBIX
npoucuiectsuil [1,4,6]. OTMmeuaercs upe3BbIYAiHO BbICOKAs
4acTOTa CyMUUJAJIbHBIX JNEHCTBUH IPU JENPECCHU: CONNIACHO
JIaHHBIM JHTepaTypsl, 10 30-50% nenpeccHBHBIX OOJIIBHBIX CO-
BEpLIAIOT CyULMaIbHbIe NONbITKY, B 10-15% ciyyaeB oHu 3a-
KaHYMBAIOTCS JIETalIbHBIM UCX0OM [2,7-9]. B cBs3u ¢ upe3Bbl-
YaifHO BBICOKHUM PHCKOM cyunuaanbHoe nosencuue (CIT) mpu
JienpeccuBHOM pacctpoiictse (JIP) naBHO cTano 00beKTOM MHO-
rOYMCIeHHBIX uccienoanuit [1,4,7,10-13]. Ognaxo, HECMOTpst
Ha aKTUBHOE U3y4YEHUE ITOTO BOIIPOCA U IIPAKTUUECKOE BHEPE-
HUE Pa3JINYHbIX [TOIX00B K IPOQHIAKTHKE CaMOyOHICTB, ypo-
BEHb CYHUIMJOB IIPU JEIPECCUBHOM CHHJIPOME, HO-IPEKHEMY
ocTaeTrcst BBICOKUM [2,6,14]. OpHuM M3 ycioBUM ycHelmHoi
NPOQWIAKTUKY CYHLUJIOB TIPH JCIPECCHH SIBISIETCS BO3MOXK-
HOCTbH JIOCTaTOYHO TOYHO OLIEHHUTH CyuuuaaneHbli puck (CP) y
KOHKpPETHOrO rnanueHra c jaenpeccuet [7-9,15-18]. list atoro
HEOOXOIMMO HMETh YEeTKOe IIPEACTaBIeHHE O Hauboiee Beco-
MBIX KITHHHYECKUX (akTopax, piaustonux Ha CP [1,4,11,19,20].
OtMmeuaercs, 4to korHuTHBHBIe Hapymenus (KH) Bmustor Ha
CIl, ycmmmuBast CP. CII y GONBHBIX ¢ HEHPOKOTHUTHBHBIM Jie-
(ULIUTOM IIPH JIENIPECCHsX MOXKET HOCUTBH IACCHBHBIN Xapak-
TEp U NPOSIBJISITLCS B OTKa3e OT MUILHU, BOABI U JiekapcTB [21].
Seyfried LS (2011) nomg4yepkuBa, 4To B OCHOBE CyHIIU/IA JICIKUT
HapyIlIeHNEe KOTHUTHBHOTO (MEHTAIBHOI0) KOHTPOJIS, Ae(DULUT
COLMAJBHOIO (DYHKIMOHUPOBAHHUS M MMILYJIbCUBHOCTH [22].
YcTaHOBIIEHA TaKKe KOPPEIILUSA MEXy HapyllIeHUEeM [103HaBa-
TEJIBHBIX (DYHKLHUH, COLMATbHOM AUCOYHKIHMEH ¥ CKIIOHHOCTBIO
k cynuuny [11,19,22]. Mexay Tem, UMEHHO B 3TOM BOIIpOCE 10
CHUX IIOP OTCYTCTBYET €MHCTBO B3NIAA0B. OTCYTCTBYIOT CUCTE-
MaTH3MPOBAaHHBIE JaHHBIE, [103BOJISIIOMNE (D hepeHnpoBaH-
Ho BbLIesUTE GakTopsl CP, kotopsie accounupyrorest ¢ KH npu
paznuuHblx THHax /1P, 4To 1 onpenenuio neib 1 3aauy Hallero
HCCIIC/IOBAHMSL.

Llenb ncciaenoBaHus - ONPeAeInTb HaKTOPbl CyHIUAATEHOTO
pHUCKa y HALUEHTOB C KOTHUTHUBHBIMHM HApYIICHUAMU IpHU Je-
[IPECCUBHBIX PACCTPOMCTBAX.

MatrepuaJ u MeToabl. B ucciegoBanuy NpuHsII0 yyacTue
362 nanuentoB ¢ KH npu JIP: 123 nanueHToB ¢ peKyppeHT-
HBIMU JlenipeccuBHBIME paccTpoiictBamu (P/IP), 141 manunen-
TOB ¢ OunossipbIME apdexTuBHbIMU paccTpoiictBamu (BAP)
1 98 ManueHToB C NPOJOHTUPOBAHHOMN eNpecCUBHON peak-
uueit (IJIP).

Kpurepusmu BKIIOUEHHs TALKEHTOB B IPYIIITY UCCIIOBAHUS
ObLIM CllemylolIue: MoAnucanue (GopmMbl MHPOPMHPOBAHHOIO
coIacusl Ha y4acTHe B UCCIEJOBAaHUU; HAJIMYUE TEKYILEro Je-
IIPECCUBHOIO AMU30[a B PaMKaX IICUXUATPUUECKUX JUArHO30B
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F 32-33, F 31.3-31.4, F 43.20-43.21 110 AMarHoCTU4YECKUM KpH-
tepusM MKB-10; Hanuune KOTHUTUBHBIX HapyIIEHU, onpesae-
JICHHBIX TIpU Oecele ¢ MalnMeHToM; Bo3pacT oT 18 mo 65 jer;
KaK MYXKCKOTO, TaK M KEHCKOI'O II0JIa; OTCYTCTBUE JICKOMIICH-
CUPOBAaHHOH TsLKEJION comaTudeckoi marosoruu. Kpurepusmu
WCKJIFOYEHHs OBUTH: ICIIPECCHUBHOE COCTOSIHIE B paMKax JPYTrux
HO30JIOTHH (Jierpeccny npy Mn30(hpEeHUH, OPraHuYeCcKHe U Co-
MAaTOTeHHbIE JCIPECCUN); HEeXKEIaHUe WIN HEeCIIOCOOHOCTH Ia-
[[MEHTa MOAICaTh HHPOPMUPOBAHHOE COIVIACHE HAa y4acTHE B
HCCIIEI0BAaHNH; OEPEMEHHOCTh, KOPMIICHHUE TPY/IbIO.

B wmccienoBanum ObLT MCIIONB30BAaH KOMIUIEKCHBIH ITOIXO,
3aKJIFOYABIIHMNCS B HCIIONB30BAaHUM KJIMHUKO-IICHXONATOIOIU-
YEeCKOro (JIOMOMHEHHOro IKanoi odmiero yxymmenus (Global
Deterioration Rating)), ncuxonuarnocrudeckoro (Monpeals-
CcKasl IIKaJla OLIEHKH KOrHUTUBHBIX (yHKunii (MoCa), moaudu-
upoBanHasi AnyeHOpykckas koruutuBHas mkaina (ACE-R)),
MCUXOMEeTpUUecKoro (IKama CcyunupanbHoro pucka Jloc-
AHDKEIIECCKOTO  CYUIMIOIOTHYECKOr0 IEHTPa) U CTaTUCTH-
YeCKOro MeTOJO0B HccienoBaHus. Crarucruyeckas oopaboTka
JTAHHBIX IPUMEHSIIACH JUIsl OIPE/ICICHHs CPETHUX BEJIMUHMH KO-
JIMYECTBEHHBIX 1apaMeTPOB, UX CTAHJAPTHBIX OIIMOOK, 10CTO-
BepHOCTH pasnuuuii (kputepun Crbropenra-Ouruepa [t], Koi-
MmoropoBa-CmupHoBa [A]). MapKepbl-MUIICHH KOTHUTHBHBIX
HapYyILICHUH ONpPEAesUIN IIyTeM pacueTa JUarHOCTHYECKHX KO-
a¢pdunmentos (JK) n mep nunpopmarusroctu Kynsbaxa (MU).

Pe3ynbTarnl u odcy:xkaenune. Cpeau 00C/ICIOBaHHBIX MAllH-
enroB ¢ KH npu P/IP 6bwio 57 myxunn (46,34+2,78)% u 66
skeHnmH (53,66+2,99)%, cpenu nanueHtoB ¢ BAP - 76 myx-
gl (53,9042,61)% u 65 xenmun (46,10+£2,42)%, a cpenu
narueHToB ¢ [T/IP - 43 myxunn (43,88+3,39)% u 55 xeHmuH
(56,12+3,83)%, 4TO B IIEJIOM COOTBETCTBYET THUIIMYHOMY pac-
npexnesnenust no noay npu JIP. To ecth, cpean oOciemnoBaH-
HBIX Tpeodnanaiy auna xxerckoro mnona (51,96 %, JIK=0,606,
MU=0,02, p=0,046), Tonpko B rpymie nanueHToB ¢ BAP 6bu10
ooubire myxuut (53,90 %, IK=0, 66, M=0,02, p=0,046). ITo-
nasisitonee yucio nauenToB ¢ KH npu JIP 6buto B Bo3pac-
te 30-44 ner (38,12%). Jlun momomoro Bospacta (18-29 ner)
obuT0 Goubliie cpenu manuentos ¢ [1JIP (21,43 %, JIK=8,19,
MU=0,74, p=0,0001) u cpemu OGompHBIX ¢ BAP (31,21%
JK=9,82, MI1=1,37, p=0,0001),

Kornurusuele aucdynkiun nanueHtoB ¢ PP xapakrepu-
30BJIHUCh OYEHb MSTKOW M MATKOW CTEHCHBIO BBIPA)KEHHOCTH
(62,60% u 31,71%) 1 ObLIK OYEPUYCHBI HATTMYHEM CICIYIOIINX
HapyIleHuil: cHmkenneM unHrtepeca (99,19%); tpynHocTsimMu B
NPUHATHY perieHnii u aberparnposannu (90,24% u 38,21% co-
OTBETCTBEHHO); PUTUAHOCTHIO MbIIeHus (79,67%); CHYKEHU-
eM koHueHTpauuu BHUMaHus (80,49%); HapylIeHUsIMU OTCPO-
4yeHHOTo BocnpousBeaeHus (60,16%); cHuxkeHneM BepOabHOM
ckopoctu (10,13 0anioB), HAPYIICHUSIMH HUCTIOJHUTEIBHBIX U
peueBbix GyHKmi (59,35% u 49,59%).

Kornurusuele nucdynkumu naunentoB ¢ BAP xapakrepu-
30BJIHUCh OYEHb MSITKOW M MATKOW CTEHCHBIO BBIPA)KEHHOCTH
(60,99% u 31,91%) u ObLIK OYEPUYCHBI HATMYHEM CICIYIOIINX
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HapyIICHUH: CHIDKCHHEM KOHLEeHTpauuu BHUMaHuA (93,62%);
UCTOIIAEMOCTbBIO TICUXUYEeCKOH nesitenbHocTh (90,67%); nnes-
MH MajoLeHHOCTH (68,79%); TpyAHOCTAMH B IPUHATUH pellie-
Huii 1 abctparuposanuu (70,21% u 35,46% cOOTBETCTBEHHO);
CHIDKeHHEM BepOanbHoi ckopoctu (9,07 6aiuioB), HapylLCHUS-
MM MCIHOJIHUTEIIBHBIX U peueBbix GyHkimit (57,45% u 48,23%).

Koruutusuelie aucdynkunn naunentos ¢ [1/IP xapakrepu-
30BaJIMCh OYCHb MATKOHM CTENEeHbIO BhIpaxkeHHOCTH (75,51%)
¥ ObUIM OYepYEHBI HAJMYUEM CIICAYIOIIMX HapyIICHUH: Ha-
JUYMEM HaBS3UMBBIX U CyMUMIAIbHBIX MbIciel (85,71% u
73,47%); TpyIHOCTSIMH B NPUHATUH pewmeHuil (62,24%);
HOBBILICHUEM YYBCTBUTEJIBHOCTH K KputHke (82,65%); ot-
CYTCTBUEM BBIPDOKCHHBIX HApYIICHUH pe4YeBbIX (YHKIHHA
(72,45%), opuentanuu (97,96%), abCTPaKTHOTO MBIIIJICHUS
(84,69%) u 3anomunanus (85,71%).

Wzyuenne ocobennocreit CP y maumentos ¢ KH npu /IP
BKJIFOYAJI0 B ce0s aHanu3 BelpaxkeHHoctd CP, nmarnoctuky
CHUMIITOMOB, ypoBH# cTtpecca, CII B mponuioM, KOMMYyHHUKaTHB-
HbIC BO3MOJKHOCTH U PEaKLMU 3HAYUMBIX ApYyrux. B pesynbsrare
aHanu3a BeIpaxkeHHOCTH CP 6BUIO OnpezeneHo, YTo y malHeH-
ToB ¢ PJIP Hu3kuit yposens CP 6bu1 ycranosnen y 31,71% ma-
LIIEHTOB, YMEPEHHBII ypoBeHsb - y 40,65% 1 BbICOKUN ypOBEHb
-y 27,64% mnamuentoB (puc. 1). ¥V 41,13% nanuentoB ¢ bAP
ObLT 3aUKCHPOBaH yMEpeHHbIH ypoBeHb, y 40,43% - BbICOKMIA
n'y 18,44% - nuskuii yposers CP. V G0sbIIMHCTBA NTAIIUEHTOB €
ITJIP 6b11 ycTaHOBIEH BbicOKHi ypoBeHb CP (45,92+3,48)%, y
3HAUUTEJIBHOTO yncia nanueHTos ¢ I1/IP onpenensics ymepen-
HbIl ypoBeHb CP (36,73+3,01)% u y 17,35% nauueHToB ObL1
3auKcHpOBaH HU3KMii ypoBeHb CP.

45,92%

so0m
asoms
s000% |
35,00% 1%

30,00% 1+

500
20,00% +
15,00% 7
10,00% +

5,00% 4

0,00% += v v e
POP AP nap

W HM3KKK CP ymepeHHblid CP M BoicOkMiA CP

Puc. 1. Bwipasicennocms cyuyuodansno2o pucka y nayue-
MO8 ¢ KOCHUMUBHBIMU HAPYULEHUAMU NPU OENpecCUBHbIX pac-
cmpoucmeax (no OAHHbLIM WKAAbL CYUYUOaIbHo2o pucka Jloc-
Anooicenecckoeo cyuyudono2uyecko2o yeHmpa)

CratucTuyeckuil aHauu3 pes3yJabTaToB IOKa3as, 4YTO Ialu-
€HTOB ¢ HU3KUM ypoBHeM CP Obuto Oosblie cpeny ManueHToB
¢ PIIP (31,71%) no cpaBHeHuto ¢ GonbHeIMU BAP (18,44 %,
JIK=2,35, M1=0,16, p<0,0051) u ITP (17,35 %, JAK=2,62,
MI=0,196, p<0,0062), cpenu KOTOPBIX Mpeodianaiu JInia ¢
BeIcokuM yposHeM CP (40,43 %, IK=1,65, MI1=0,11, p<0,0096
u 45,92 %, IK=2,20, MN=0,20, p<0,0021, COOTBETCTBEHHO).

Anamu3 pesyneratoB wkainel CP, paspaGorannoii Jloc-
AHJDKEIECCKUM  CYULMIOJIOTHYECKUM LIEHTPOM, ITO3BOJIMII
OIpeJeNUTh HaIuYhe CUMIITOMOB, YpoBHS cTpecca, CII B mpo-
IIUIOM M TEKyIIHe IUIaHbl, KOMMYHHKATHBHbBIC BOBMOXKHOCTH M
peaxkiuu 3Ha4UMBbIX Apyrux cpexu namueHtoB ¢ KH mpu JIP
(tabnuna 1). OmpezeneHo, 4TO CPEAH CHUMIITOMOB, CIIOCO0-
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crytoux CII y nmaumenros ¢ PIIP, npeobianany cUMITOMBI
nenpeccun (7,89+1,22 GajuioB), HANpsDKEHHOCTh M TPEBOTa
(7,12+1,11 6amnos), uyBctBo Bunsl (7,04+1,09 6amios), a Tak-
ke ObUIM BBIPA)KEHHBIMH YYBCTBO 0O€3HAJICKHOCTH M HCTOLLIE-
Hust (6,45+1,01 6aIoB) U MOBTOPHBIC MEPEKUBAHUS MTPOOIIEM,
CBA3AHHBIC C IMOBTOPHBIMU OGpaH.leHI/IHMI/I K BpadyaM-IICuxua-
tpam (6,11+0,95 6ammoB). Cpeau crpeccoBbix ¢akropoB CP
y manueHtoB ¢ PJIP Obulo ompezneneHo, 4To MOBTOPSIEMOCTD
cTpeccoBbiX (akTopoB (7,24+1,12 GayuioB), yBelIUYCHHUE CHUM-
nToMoB crpecca (6,77+1,05 6anioB), U3MCHEHHS B XHU3HU H
okpyxenun (5,92+0,93 Gayuios), morepsi paboThI, ICHET U CTa-
tyca (5,87+0,92 6asmioB) ObUTM BEAYLIMMH ICHXOTPAaBMHUPYIO-
mumMHy pakropamu y nanuenTos ¢ PJIP.

Onenka CII B mpomiioM no3Boniuiia ONpeAennThb, YTo y mna-
1eHToB ¢ PP dakropamu CP BeIcTymamu moBTOPHBIC ACpec-
CHBHBIC 53076l B mporuiom (8,79+1,35 Gamrtos). Ananus
KOMMYHHUKaTUBHBIX (aktopoB CP mO3BONMII ONpeAeinTh, 4To
y nauueHtos ¢ PJIP ormeuanach OTCyTCTBHE 3MOLIMOHAJIBHON
HOJUIEPXKKH CO CTOPOHBI ceMbU U Apy3eit (6,78+1,06 6aios),
Hapyl_l_IeHl/Ie MEXIIMYHOCTHBIX KOHTAKTOB, COIIPOBOXKIAOIINXCS
OTKAa30M OT MOMBITOK MX BoccTaHoBneHus (5,47+0,86 6anios), a
TAKOKe HEJO0CTATOYHOCTh NCTOYHUKOB (DUHAHCOBOW MOAACPIKKH
(4,97+0,78 6amnoB). beuto Takxke 3aUKCUPOBAHO, YTO OTCYT-
CTBHUC 3a6OTbI U [IOHMMAaHHA NalueHTa CO CTOPOHbI 3HAYUMBIX
npyrux (5,87+0,92 6asno) sBisutocsk pakropom CP mipu PIIP.

VY nanuenroB ¢ BAP cpeau cuMIITOMOB, KOTOpPbIE acCOIMU-
pytorcst ¢ CII, Obutn 3aperncTpupoBaHbl OLIYIIEHHEe Oe3HaIeK-
HOCTH U OecriomorHocTH (8,12+1,44 6aioB), cnadblil UMITYIIb-
CUBHBIM KOHTPOJIb M HelocTaroyHas Onaropasymue (8,12+1,44
0a/uioB), nmernpeccuBHbie TposiBieHus (8,02+1,42 Gamios), a
TAKOKE OIIYIICHHUE BPAKACOHOCTH, Pa3IpaXXUTEILHOCTH U I10/I0-
3purtenbHocTH (7,19+1,28 0aiioB), nmprem aaKorossi U HAPKOTH-
koB (7,89+1,22 GamnoB) n uyBcTBO BuHEI (7,11+1,27 Gaios).
VY maunueHToB ¢ OUNONSAPHON Aenpeccued cpequ CTPECCOBBIX
(hakTOpOB HAHOOJIbIIICE BIUSHUC OKA3bIBAIH M3MCHCHUS B JKU3-
HU WK okpyxenuu (7,13+1,27 GamioB), yBeIudeHHE CUMIITO-
MOB crpecca (6,89+1,23 6amioB), ocTpoe U cilyyaiiHOe Hauajio
cuMnToMoB ctpecca (5, 79+1,04 6aioB) 1 UX MOBTOPSEMOCTh
(5,22+0,94 6annoB). Ouenka CII B mpouuioM U aHain3 TEKy-
IIMX IUIAHOB IIO3BOJIMJI YCTAHOBUTb, YTO Y NAIMEHTOB ¢ BAP
¢daxropamu CP BbICTYHanu MOBTOPHBIE JCMPECCHBHBIE JIH30-
161 B npounioM (8,79+1,55 GayutoB) U ONMACHOCTb VISl XKU3HH
HPEABIIYIIMX CYUIMAANbHBIX MHONbITOK (5,82+1,05 Oamnos).
AHaIM3 KOMMYHUKATHBHBIX (DAKTOPOB, CIIOCOOCTBYIOIIHMX IIO-
BolmeHuto CP y manuentoB ¢ BAP no3sonut onpenenuTs, 4To
OTCYTCTBHE IMOLMOHATIBHON MOIAEPKKH CO CTOPOHBI CEMbH U
npyseit (7,34+1,31 GayuioB), HapyLICHHE MEXIMYHOCTHBIX KOH-
TaKTOB, CONPOBOXK/IAIOIINXCS OTKA30M OT IOIBITOK MX BOCCTa-
HoBJeHus (5,55+1,02 6asioB), a TAK)KEe OTTOPOKEHHOCTD MAllU-
eHtoB (4,21+0,76 6anoB) sBISUIMCH BaKHBIME (akTopamu CP
npu BAP. Bbuto oTMeueHo, 4TO peakuus 3HaYMMBIX APYTHX B
BUJI€ OTCYTCTBHs 3a00Thl M MOHMMaHuA manuenta (7,11+1,27
0a/uIOB) M OTpPHUIAHUE TMAIMCHTOM IMOTPEOHOCTH B TTOMOIIH
(6,45+1,16 6amtoB) 6butn axropamu CP mpu BAP.

Cpenu cumnToMoB, ciocodctBytomux CITy naruenros ¢ [T1/1P
npeoOaiany 4yBCTBO HANpsDKEHHOCTH U TpeBoru (8,79+1,95
6aisioB), uyBcTBO BHHBI (8,29+1,85 GasoB), omynienue 6e3-
HaJIC)KHOCTH, OecroMoInHoCTH U ucromienus (7,93+1,77 Gan-
JIOB), cUMHOTOMBI aenpeccun (7,32+1,64 OannoB) um Hanuuue
MICUXOCOMATHUYECKUX OOJIe3HEeH U HoXoHApuIHOCTH (7,13£1,60
6amoB). Cpenu crpeccoBbix (akropoB CII y maumeHTtoB ¢
TIIP HauGobIIyIO PONB UIPali OCTPOE M CIIydailHOE Hadayo
cumnTomMoB crpecca (8,12+1,81 GamioB), morepst JOOUMOro
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Tabnuya 1. akmopsl cyuyuoanrbHo20 pucka y nayueHmos ¢ KOZHUMUGHbIMU HAPYULEHUSMU NPU OenpecCUHbIX PAcCmpoicmedx

PaAP BAP nap
HaumenoBanue ¢gaxrtopo CP
M=o
CHUMITTOMBI
I'myGokas nempeccust 7,89 £1,22 8,02+1,42 | 7,32+ 1,64
Omryienne 6e3HaIeKHOCTH, OSCIIOMOIIIHOCTH U HCTOIICHUS 6,45+1,01 8,12+1,44 | 7,93+ 1,77
Jlezopranmsanus, 1e30pUEHTAINS, WUTIO3HH, TAJUTFOIUHALIII 5,02+0,79 6,23+1,12 2,19 £0,50
s;:fg:;:jx;Zr;%iﬁ::fKOTHKOB, TOMOCEKCYyaJlbHbIe OTHOLICHHSI, y4acTHE B 4.2140,66 7134127 | 3,09 4071
[epesxvBanHwMs1, HATPSHKEHHOCTb, TPEBOT'A 7,12 1,11 6,34+ 1,14 | 8,79+ 1,64
Buna 7,04+1,09 7,11£1,27 | 8,29+ 1,85
OmnrymeHne BpakIeOHOCTH, pa3ApaKUTEIbHOCTH, TOA03PUTEITBHOCTH 5,13+0,81 7,19+1,28 4,09 £0,93
Cralblii IMITYJIbCUBHBINA KOHTPOJIb, HEAOCTATOUHAsI O1aropasymue 4,67+0,74 8,12+ 1,44 | 3,02 £0,69
XpoHrueckue 3a00JIeBaHuUs, 0CIAONISIONINE 1,45+0,23 1,08+0,20 3,07 £0,70
E:;}ng;zﬁ ;eT};eI:\dmnBaHm po0em, CBI3aHHBIX ¢ O0palleHHEM K BpadaM 1 6.1140,95 3.6740.67 | 5934134
[cuxocomaruueckue OONIC3HU HITH UITOXOHIPUIHOCTD 5,77 £0,90 2,87+0,52 7,13+ 1,60
Crpecc
[Toreps MOOGUMOTO YellOBEKa B CBSA3U CO CMEPTHIO WIIH Pa3BOIOM 4,97+0,78 4,13+0,75 7,19 £ 1,61
[oreps pabotsl, eHer, cTaTyca 5,87+0,92 5,12+0,92 | 6,13 +1,38
OmnacHast st )KU3HU 00JIC3Hb 3,08+0,49 2,10+0,38 3,11 +£0,71
Yrpo3sa cyneGHOTO BHEIPEHUS 0,56+0,09 0,76+0,14 1,06 £0,25
M3MeHeHus B )KU3HU WU B OKPYKEHUU 5,92+0,93 7,13+ 1,27 | 4,68 +1,06
OCTpHIif U CITy4aifHBI HA4aJI0 CUMIITOMOB CTpecca 4,78+0,75 5,79+1,04 | 8,12+ 1,81
CHUMITOMBI CTpecca, BpeMsi OT BPEMEHH TOBTOPSIOTCS 7,24+1,12 5,22+0,94 | 6,89 + 1,55
‘YBenuueHne CUMITOMOB CTpecca 6,77£1,05 6,89+1,23 7,02 £1,57
CyHnuianbHOE TIOBEICHHE B IMTPOILIOM U TEKYIIHE TIaHb
OnacHOCTb JUIs XKU3HU NMPEIbIAYIIUX CYHLINAAIBHBIX TONBITOK 4,12 £0,65 5,82+1,05 0,76 +0,18
[ToBTOpHBIE YrPO3bI U AETIPECCUH B MTPOILIOM 8,79+1,35 8,79+1,55 3,28 £0,75
SOCT?;&:I{:Ei::H (;)1;;1;11::1)16 C HAMEPEHUsIMHU, U CMEpTelIbHasl yIrpo3a METO0B, 1,6740.27 3.1140,57 1.1140.26
f[;g:g;g:;(;c;jMiilcoGOB, KOTOPBIE IUIAHUPYIOTCS B 0COOEHHOCTH, CBSI3aHHBIC 0.78+0.13 1294024 0.65£0.15
Bo03MO)KHOCTH, KOMMYHHUKATHBHBIC ACHIEKTHI U OTBET 3HAYUMBIX APYTHX
OTCyTCTBHE HCTOYHUKOB (DMHAHCOBOU TTOIICPIKKU 4,97+0,78 4,12+0,75 6,45+ 1,45
OTCyTCTBHE SMOLMOHATIBHON MOAIEPIKKHA CO CTOPOHBI CEMBHU 6,78+1,06 7,34+1,31 8,11+ 1,81
JI:I;E)I,}II;HeHHe CBsI3ei, COIPOBOXKAAIOIIMXCST OTKA30M OT IOIBITOK UX BOCCTAHOB- 5.47+0.86 5.66+1,02 6.78+1.52
CBs31 UMEIOT BHYTPEHHE HANPABICHHYIO LeTh 2,78+0,44 4,214+0,76 3,12+0,71
KoMMyHHMKaTHBHBIE CBSI3U UMEIOT MEKIJIMYHOCTHOE HAIIPaBIEHHOCTh 2,97+0,47 3,11+0,57 1,23+0,28
Peaxmust 3HaYMMBIX IpyTUX
3antuTHAs MO3UIUS, CBI3aHHASI C HAKa3aHUEM 3,19+0,51 5,11+0,92 2,11+0,49
Otpunanue moTpeOHOCTH B IIOMOIIN 4,21+0,66 6,45+1,16 6,89+1,55
OtcyTcTBHE 3a00THI O MAIEHTE, OTCYTCTBUE TOHUMAHUS 5,87+0,92 7,11+ 1,27 7,45+1,67
HepemmTenpHas i nepeMeHHast HO3UIHS 2,54+0,40 2,514+0,46 5,44+1,23
YeNoBeKa B CBSI3U CO CMEPThI0 Wik pa3BoaoM (7,19+1,61 Gain- (hakTopoB, crocoOCTByrOMMX MOBBIIIeHHIO CP y manueHToB ¢
JI0B), IOTepsi paboThl, JeHer wim craryca (6,13+1,38 Gamios), TIIP mo3BoiMiIa yCTaHOBUTH, YTO OTCYTCTBUE SMOLMOHAILHON
yBeIUUCHHE CUMIITOMOB cTpecca (7,02+1,57 6amioB) u ux mo- MIOAJICPKKH CO CTOPOHBI ceMbH U Apy3elt (8,11+1,81 G6amnos),
BropsieMocTh (6,89+1,55 6amioB). OueHKka KOMMYHHKATHBHBIX HapyIICHUE MEXITUYHOCTHBIX KOHTAKTOB, COTIPOBOKIAFOIIIUXCS
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OTKa30M OT TOMBITOK UX BOCCTaHOBJICHMs (6,78+1,52 Gamios), a
TAKKe HEOCTATOYHOCTh HCTOYHHKOB (PUHAHCOBOM MOMICPIKKH
(6,45+1,45 Gamnos) sBisuMch BaxxHbIME (axropamu CP nipu IT/TP.
Ble'IO TaKKE OTMEUYCHO, YTO PCAKLMA 3HAYUMBIX JPYTUX B BUAC
OTCYTCTBUS 3a00ThI U TOHMMaHUs nanuenta (7,45+1,67 Gasos),
OTpUIIAHKE TTALIMEHTOM TOTPeOHOCTH B oMo (6,89+1,55 Gai-
JIOB) ¥ HEPEUIMTEIbHAS M TIEPEMEHHAs MO3MLUSI OKPYXKAIOLIHX
(5,44+1,23 6amtos) 6pumn axkropamu CP mpu TT/IP.

CraTucTU4ecKUil aHaJlu3 pe3ysbTaToOB IO3BOJIMI J0Ka3arh,
4TO CPeIH CHUMITOMOB, siBisiioTcst pakropamu CP, marueHTs ¢
BAP ommmyanuce ot narpento ¢ PP u I[P tem, uro cummnro-
Mol ae3opranuzanun (p<0,0345 u p<0,0051, cOOTBETCTBEHHO),
ankorosbHas 3aBucumocth (p<0,0012 u p<0,0411, coorser-
CTBEHHO), pazapaxkutenbHocth (p<0,001 u p<0,0367, coor-
BETCTBEHHO) M CJIa0blii MMIYJIbCHBHBIN KOHTpPOJib (p<0,0001
1 p<0,0251, COOTBETCTBEHHO) y HUX ObUIH OOJiee BBIPAXKEHBI,
yem y nanuentoB ¢ PP u I1/IP. A Takue cuMnToMbl Kak Tpe-
Bora (p<0,0109 u p<0,0001, cOOTBETCTBEHHO), YyBCTBO BHHBI
(p<0,0324 u p<0,0392, COOTBETCTBEHHO), HAJIIMYUE XPOHHYE-
ckux 3aboneBannii (p<0,0132 u p<0,0019, COOTBETCTBEHHO) U
ncuxocomaruueckux cumntomon (p<0,0001 u p<0,0001, coot-
BETCTBEHHO) oTinyanu nanueHtoB ¢ [1JIP ot 6onbHbix PP u
BAP. IIpu 310M OBLIIO YCTAaHOBIICHO, YTO UyBCTBO O€3HAICKHO-
cTi 1 OecriomorHocTH y naunenToB ¢ BAP u [1/IP 6butn Gosnee
BBIpaXKeHbl, 4eM cpeau OonbHbIX PIP (p<0,0104 u p<0,0256,
COOTBETCTBEHHO). Takke OBLIO ONpPEAEsIeHO, YTO IOBTOPHbIE
HepeXKMBAHU IIPOOJIEM, CBSI3aHHBIX C OOpAIIEHHEeM K BpadaM U
ricuxoTeparnesTam, Obun Oolsiee BhIpakeHHBIM (aktopom CP y
naruento ¢ P/IP u BAP, uem nipu IT/IP (p<0,0001 u p<0,0001,
COOTBETCTBEHHO).

YCTaHOBIICHO TaKKe, YTO CTPECCOBBIC (DaKTOphI OBLIH OOJICE Be-
combiMu akropamu CP nipu I1/IP: motepst m00MMOro uesoBeka,
rotepst paboThl, JCHEr U CTaryca, HAIMYME OMAcHOH 0OoJe3HH u
0CTPOE HAYAJI0 CTPECCOBBIX (PAKTOPOB OTMYai maieHToB ¢ [1JIP
ot 6ompHBIX BAP (p<0,0001; p <0,0411; p<0,0321 u p<0,0001,
COOTBETCTBEHHO). IMOBTOPSIEMOCTh CTPECCOBBIX (DaKTOpoB ObLIA
6oree BakubiM (akropom CP mpu PIAP u IT/IP, uem npu BAP
(p<0,001 u p<0,025, coorBercTBenHO). [Ipr BAP HeoxunanHbie
M3MEHEHUsI B )KU3HH ObUTH Oosiee BaskHBIM (akropom CP, uem npu
PP u I[TIP (p<0,0345 1 p<0,0389, COOTBETCTBEHHO).

CrarucTrueckuii ananu3 ¢paxkropos, cBs3aHubix ¢ CII B mpo-
[IJIOM MPOAEMOHCTPUPOBAJI, YTO OMACHOCTh JJISl JKH3HH MIpe-
JBIAYIIAX CYULMIAIBHBIX HONBITOK M HaJIWYMe CMEPTEJIbHON
yrpo31>1 l'lJ'[aHl/IpyeMbIX METO0B, a TAKXKE HAJIUYUC IPCABIAY-
IMX JCTPECCUBHBIX SMU300B B MPOILIOM ObLTH Oojiee BhIpa-
skeHbl cpeau nauueHToB ¢ PJIP u BAP, uro otmnuyano ux or na-
uenTtoB ¢ [T/IP (p<0,0001, u p<0,0001, coorBeTrcTBEeHHO). B TO
Bpemsl, kak Juist mauueHToB ¢ [T/[P Gonee BecombiMu OKa3anuch
¢axtoper CP, cBsi3aHHbIE ¢ MEXINYHOCTHOH KOMMYHHKAIIUCH:
OTCYyTCTBHE (PMHAHCOBOI U YMOIMOHAIBHON TTO/JICPIKKH, HAPY-
IICHHE CBS3CH, COMPOBOMXKIAIOIINXCS OTKA30M OT MOIMBITOK UX
BOCCTAaHOBJICHHA, OXKUIAAHHS OT OKPYKAIOUUX WHUIUATUBBI K
001IeHHI0 ObUTH O0JIee BEIPAXXKEHHBIMH Cpeau nanueHTos ¢ [1/]P
B omtnune oT 6osbHbIX PIIP (p<0,0251; p<0,0375; p<0,005 u
p<0,01, coorBercTBenHo) u BAP (p<0,001; p<0,0511; p<0,0408
u p<0,0312, coorBercTBeHHO). IIpK ATOM COCpPENnOTOUECHHOCTh
Ha COOCTBEHHBIX MEPEKUBAHKUAX ObLIa OoOJce XapaKTepHa JJIst
nanueHToB ¢ BAP, uem mist 6onbHbix PP u ITJIP (p<0,0251 u
p<0,0366, COOTBETCTBEHHO).

PeaKL{I/lﬂ 3HAYNMBbIX ):prFPIX TAKXE sBJIsIJ1IaChb BECOMBIM (1)3.[(—
Topom CP nmnst manwenros ¢ [IP. Tak, nauuentst ¢ [1/IP u BAP
OTIIMYAJINCh BBIPAXKCHHOCTHIO B OTPULIAHUU HCOGXO)IHMOCTI/I B
nomou (p<0,0001 u p<0,0001, cOOTBETCTBEHHO), OTCYTCTBU-
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eM 3a00Tbl U OHUMAaHHUS CO CTOPOHbI OKpyxatonwx (p<0,025 u
p<0,0307, cOOTBETCTBEHHO) 1O CpaBHEHHIO ¢ narmentamu ¢ PIIP.
Taroke ObUIO 10Ka3aHO, YTO HEPEIIUTEIbHASI MO3HULIS OKPYKCHUS
ObL1a 60s1ee BecombiM (haktopoM CP cpemu manuentos ¢ [1JIP o
cpaBHenuto ¢ nauuentamu ¢ PIIP u BAP (p<0,0001 u p<0,0001,
COOTBETCTBEHHO), @ arpecCHBHasl MO3ULMS OKPYXKAIOLIMX - ObLIa
Oosee 3HaUMMOM /1715t areHToB ¢ BAP, ueM st 6onbHbIX PP 1
TIAP (p<0,0234 u p<0,001, COOTBETCTBEHHO).

Pe3synbrarsl KOppEIsIIMOHHOIO aHAIM3a MO3BOJIMIN OIpese-
itk B3auMocBs3b CP ¢ KH npu paznuuHbIX TUIIAX A€IpeccHid,
KOTOpbIE MOTYT BBICTYIaTh B Kaue€CTBE AUArHOCTUYECKUX KpHU-
TepueB U npeauktopos CII npu nposenennn quddepeHmas-
Holt nuarHocTuku nauenToB ¢ KH npu JIP. Tak, Boicokuii CP 'y
nanueHToB ¢ PJIP ObLT CBsI3aH ¢ HU3KUM YPOBHEM IMEPEKITIOUC-
Hust BHUMaHus (1=0,733), ciabblM ypOBHEM WM OTCYTCTBUEM
koruutuBHOU aucynkiun (r=0,653 u r=0,544, cooTBeTCTBEH-
HO); yMepeHHBbIi ypoBeHb CP accoruupoBaics ¢ puruHoCTbIO
mbiiuieHus (r=0,609) 1 ymMmepeHHbIMU HApyILICHUAMH HCIIOIHU-
tenbHbIX QyHKIHit (1=0,506); Hu3kuit CP koppearpoBai co CHU-
skeHueM uHrepeca (1=0,821), BBICOKUM YpOBHEM KOTHUTHBHOMN
mucoynkuun (1=0,733), TpyIHOCTSIMH B HPUHSATHH pEIICHUM
(r=0,543) u cHKeHUeM KoHLeHTpauy BHUManus (1=0,453).

Beicokuit CP y nanunentoB ¢ BAP Obln cBsi3aH ¢ OTCYTCTBU-
eM WM c1abbIM ypOBHEM KOrHHTHUBHOU aucynkuuu (r=0,376
u 1=0,509 cooTBeTCcTBEHHO); yMepeHHbIH ypoBeHb CP accorm-
UpOBAJICS CO clIa0bIM U YMEPEHHBIM YPOBHEM KOTHUTHBHOM
mucoynkuun (1=0,465 u r=0,688 COOTBETCTBEHHO), CHIIKEH-
HOU KOHLeHTpauued BHUMaHuA (1=0,549), ymepeHHbIMU Ha-
PYLICHUSIMU MCIIOIHUTENbHBIX QyHKuui (1=0,634); Huzkuit CP
KOpPEIUpOBaj C UCTOLAEMOCTBIO IICUXUYECKOH JeSITeIbHOCTH
(r=0,798), noHmxeHHO# ycroiunBocThI0 BHUMaHuA (1=0,788),
BBIP@KCHHBIMHM ~ HApPYIICHUSIMA HCIIOJIHUTENBHBIX  (YHKLIHUHA
(r=0,731), BBICOKMM YPOBHEM KOTHUTUBHOH JUCOHYHKLIUH
(r=0,713) u TpynHOCTAMHU B NpUHATHU perieHui (r=0,675 ).

Beicokuit CP y mnanuentoB ¢ IIJI[P Obur cBsi3aH co cia-
ObIM YpOBHEM WJIM OTCYTCTBHEM KOTHHTHBHOW IHCOHYHKIUH
(r=0,563 n 1=0,634 COOTBETCTBEHHO), HAJIMYMEM HABS3UMBBIX U
cynuuaanbHeix mMbicien (r=0,511 u r=0,678 cOOTBETCTBEHHO),
HU3KUM YPOBHEM IepekitoueHus: BHuUManus (r=0,456) u or-
CYTCTBHEM HapyIlIeHUI HCTIOTHUTENbHBIX (yHKImi (1=0,439);
yMepeHHbI ypoBeHb CP acconmupoBaics ¢ MOBBIILIEHHON 1yB-
CTBUTEJILHOCTBIO K KpuTHKE (1=0,788), HaBsI3UUBBIMH MBICIIIMU
(r=0,713), cnaOblM ypOBHEM WM OTCYTCTBHEM KOTHUTHBHOM
mucoyukuun (r=0,688 u 1=0,734 coorBeTcTBeHHO); HU3KHMiT CP
KOppeIupoBai ¢ TPYAHOCTAMH B NIpUHATUH pernenuit (r=0,602).

BeiBonbl. Onpenenens quddepennuponanusie Gpakropsr CP
cpeau nanuenToB ¢ KH npu pasnuunbix Bapuanrax JIP:

1. V nanuentoB ¢ P/IP KH B Buje cHmkeHHs Nepekitoue-
Hust BHUMaHuA (1=0,733), purnanoctu MeinuieHus (r=0,609) u
YMEPEHHOT0 HapyIIeHHUs] HCIOMHUTEIbHBIX (yHKIui (1=0,5006)
accouuupoBauch ¢ ymepeHuoiM CP (40,65%), a cHmkeHue
unrepeca (1=0,821), BbICOKHIT ypOBEHb KOTHUTHBHON JUCHYHK-
mu (r=0,733), TpyaHoctu B npunsTtuu permenuit (r=0,543) u
CHIDKCHUE KOHIEeHTpauuu BHUMaHud (1=0,453) - ¢ Huzkum CP
(37,71%). ®axropamu CP y naunentos ¢ P/IP Obuin: BeIpaxeH-
HOCTb CUMIITOMOB JICIIPECCHUH, HANIPSKEHUS, TPEBOT'H, YyBCTBA
BUHBI, OE3HANEKHOCTH M HCTOLICHHOCTH; HEOIHOKPATHOCTh
oOpareHus K BpadaM 3a IOMOIIbIO; HAIMYUE CTPECCOBBIX (hak-
TOPOB (HEO)KHJAHHBIC M3MEHEHNS B KM3HHU, TOTepst paboThl, Jie-
HET WIN CTaTyca) U X HOBTOPSAECMOCTb; aHAMHECTHYECKas OTA-
TOLLIEHHOCTh (HAJIM4Ke MpeIblayIuX ASMPECCUBHbIX 3IIU30/0B,
ONACHOCTb JUISl JKU3HU MPEIbIAYyIINX CyULIUIANbHBIX OMBITOK,
yrpo3a IJIaHUPYEMbIX METOJIOB CYUIIUAAILHON MOTBITKH);
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2. V NauueHToB ¢ OUIOSIPHON Aenpeccuell BbIpa)KeHHbIH
CP (40,43%) peructpuposaics ua dore KH B Bume ciaboro
ypoBHsI KOTHUTHBHO# aucdynkimn (r=0,509), a ymepeHHbIi
yposenb CP (41,13%) accounupoBajcsi ¢ yMEPEHHBIM YPOBHEM
KorHuTHBHOU auchyHkimn (r=0,688), MTOHMKEHHBIM YPOBHEM
KOHIIeHTpauu BHUMaHuA (1=0,549) u ymepeHHbIMH Hapylle-
HUSMH HCHONHUTENbHBIX QyHKimH (1=0,634). IIpenukropamu
CP y naruenTo ¢ BAP ObutH: BBIPaXEHHOCTh CHUMIITOMOB 0€3-
HaJIeKHOCTH U OECIIOMOIIIHOCTH, CJIa00r0 NMITYJIbCUBHOTO KOH-
TPOJIsi, HEIOCTATOYHOTO OJIaropasymusi, 1e30praHu30BaHHOCTH,
Pa3fpaXUTEIBHOCTH, AJIKOTOJIM3Ma; HEOAHOKPAaTHOCTh o0Opale-
HHS K BpadaM 3a [OMOIIbIO; HAJIWYHE CTPECCOBBIX (paKTOpoOB
(HeoXMJaHHbIE U3MEHEHNUS B XKHU3HU) U UX OCTPOE U CilydaiiHoe
HA4yaJio0 U MOBTOPSIEMOCTb; aHAMHECTHYECKasi OTATOIIEHHOCTh
(HanuuKe NpenplIyInX ACNPECCUBHBIX 3IMU3010B, ONACHOCTh
JUIS SKU3HU HPEABIIYIIMX CYUIMJAIBHBIX IIOIBITOK, yrpo3a
IUIAHUPYEMbIX METOJIOB CYMLUAAIbHON MOMbBITKY); HapyLICHUE
KOMMYHMKALUH (MEXIMYHOCTHBIX KOHTAKTOB, OTCYTCTBUE 3MO-
[IMOHAJIBHOM MOIIAEPKKH, 3a00Thl U TIOHUMAHHsI OT OKPYIKalo-
KX, UX arpeCCUBHAsI MTO3ULMS, OTTOPOKEHHOCTD MAIIUEHTOB U
UX OTPULIAHUE TOTPEOHOCTH B IIOMOILH).

3. V nauuentoB ¢ [1/IP obnapyxen npeumyinectsenno CP
BBIPaKCHHOTO YpOBHs (45,98%), KOTOpBIH perucTpupoBacs
Ha Qone Takux KH, xak ciaOblii ypoBeHb KOTHUTHBHOW IHC-
¢yukuun (r=0,563), HalMuMe HaBS3YMBBIX M CYHIMAATBHBIX
mbicieit (r=0,511 u 1=0,678 cOOTBETCTBEHHO), HU3KUH YPOBEHb
nepexodeHus BHUMaHus (1=0,456) u OTCYTCTBHE HapyLICHUH
UCTONMHUTENBHBIX (yHKImi (r=0,439). ®akroper CP y narueH-
T0B ¢ [1/[P nposBisiiuck B BUIE BEIPa)KEHHON TPEBOTH, Y1yBCTBA
BHHBI, OE€3HA/ICKHOCTU M OCCHOMOIIHOCTH, XPOHUYECKUX CO-
MaTHYECKUX 3a00JICBaHUI U NCUXOCOMATHYECKHX CHMIITOMOB;
HAJIMYUH OCTPOTO BO3ICHCTBHSI CTPECCOBBIX (aKTOPOB (TOTEpPsI
IOOMMOTO YenoBeKa, paboThl, JEHer WIIM CTaTyca, HaJudne
ornacHOW OO0JI€3HH) M MX MOBTOPSIEMOCTH; HapyLICHHH KOMMY-
HUKALUH (MEXINYHOCTHBIX KOHTAKTOB, OTCYTCTBHE 3MOLHO-
HAJIbHOM, (DMHAHCOBOW MOMICPIKKH, 3a00ThI U MOHUMAHHUS OT
OKPY’KAIOLUX, UX NEPEMEHHasl UM HepeIlUTEeIbHAs TO3ULINS,
OKHJIaHUE MHUIMATHBBI OT OKPYXKAIOLIMX M OTPHLIAHHE Malu-
€HTaMH NMOTPEOHOCTH B OMOIIH).

Takum o6pa3om, B pe3yiabraTe HCCIEAOBaHUSA ObUIM OIpese-
nensl ¢axropsl CP y manmentoB ¢ KH npu JIP, kotopsie MoryT
BBICTYIATh B Ka4eCTBE JUArHOCTUYECKUX KPUTEPUEB IIPU MPO-
BeJeHUH TH(PEepPeHIIMAIBHON TUarHOCTUKU U JJOJKHBI YIHUThI-
BaTbCsl IPU CO3JAaHMU IICUXOKOPPEKLMOHHBIX IpOrpaMM, Ha-
npasiieHHbIX Ha peaykuuto CP y nanumenrtos ¢ KH npu JIP.
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SUMMARY

SUICIDAL RISK FACTORS IN PATIENTS WITH COG-
NITIVE IMPAIRMENTS IN DEPRESSIVE DISORDERS

Yaroslavtsev S., Oprya E., Kalenskaya G.,
Panko T., Denisenko M.

Kherson regional institution for the provision of psychiatric

care»; Odessa National Medical University, Departments of

Psychiatry, Narcologists and Psychologists; State Institution
«Institute of Neurology, Psychiatry and Narcology of the Nation-
al Academy of Medical Sciences of Ukraine» Kharkiv, Ukraine

The aim of the study is to determine the factors of suicidal risk
in patients with cognitive impairment with depressive disorders.

362 patients with cognitive impairment in depressive dis-
orders were examined: 123 patients with recurrent depressive
disorders, 141 patients with bipolar affective disorders, and 98
people with prolonged depressive reactions. A complex of re-
search methods was used: clinical-psychopathological, psycho-
diagnostical, psychometrical and statistical.

Suicidal risk factors were determined in patients with cognitive
impairments in depressive disorders, which included the clinical
and psychopathological features of the manifestation of depres-
sive disorder, anamnestic burden, the course and severity of stress
factors and impaired communication. The relationship between
cognitive dysfunction and the level of suicidal risk, differentiated
depending on the type of depressive disorder, was determined.

The identified suicidal risk factors can serve as diagnostic criteria
for differential diagnostics and should be taken into account when
creating psychocorrectional programs aimed at reducing suicidal
risk in patients with cognitive impairment in depressive disorders.

Keywords: patients with cognitive impairments, depressive
disorders, suicidal risk, recurrent depressive disorder, bipolar
depressive disorder, prolonged depressive reaction.

PE3IOME

DAKTOPBI CYULIUIAJIBHOI'O PUCKA CPEJU IIA-
OUEHTOB C KOI'HUTHUBHBIMU HAPYUIEHUSAMU
IPU JENNPECCUBHBIX PACCTPOMCTBAX

Spocaasues C.A., Onps E.B., Kanenckas I 1O.,
Manbko T.B., lenucenxko M.M.

KHII «Xepconckoe obnacmmnoe yupesicoenue no OKA3AHUIO
neuxuampuyeckou nomowuy, OdeccKuti HAYUOHATbHBLIL MeOU-
YUHCKUl yHUsepcumem, Kageopa NCUXuampuu, HapKoio2uu u
ncuxonoeuu, Tocyoapcmeennoe yupexcoenue « Mncmumym nes-
ponocuu, ncuxuampuu u Hapronozuu Hayuonanerou axademuu
MeouyuHckux Hayk Ykpaunwly Xapvros, Yxpauna

Ienb uccnenoBanus - onpeaeauTb GakTopbl CyHIHIaIbHOTO

pHUCKa y MNAlMCHTOB C KOTHUTHUBHBIMHM HApYILICHUAMH IPHU JOe-
IPECCUBHBIX PacCTPOCTBAX.
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O6crenoBano 362 manueHTa ¢ KOTHUTHBHBIMU HapyLICHUSIMH
NP JCNPECCUBHBIX PACCTPONCTBAX, 123 manmeHTa ¢ peKyppeHT-
HBIMH JICTIPECCHBHBIMY paccTpoiicTBamu, 141 nanueHT ¢ Gurossip-
HbIMH a)(pEKTUBHBIMH PaccTPOcTBaMU U 98 - C TIPOJIOHTMPOBAH-
HOH JierpeccuBHOI peakimeil. Vcnonb30BaH KOMIUIEKC METOI0B
HCCIIEIOBAHMUSI: KIIMHUKO-IICUXOMATOIOTMYECKUH, TICHXOANAarHo-
CTUYECKHMN, ICUXOMETPUYECKUIA M CTAaTUCTUYECKUI.

OmnpeneneHbl (akTopbl CYWIMAAIBHOIO PHCKAa Yy MaldeH-
TOB C KOTHUTUBHBIMH HapYIICHUSIMU TP ACHPECCUBHBIX pac-
CTpOICTBAaX, KOTOpBIC BKIIIOYAIHM KIMHUKO-IICUXOIATOJIOTHYe-
CKHe 0COOCHHOCTH TPOSBIICHHS AEIPECCUBHOTO PACCTPOKCTBA,
AQHAMHECTHYECKYIO OTSTOLICHHOCTh, BBIPAKEHHOCTb CTPECCO-
BbIX ()aKTOPOB M HAPYyLICHUsS KOMMYHHKATHBHBIX OTHOIICHHUI.
OrnpeneneHa B3aMMOCBSA3b KOTHUTUBHBIX JUCQYHKIHUH C ypOB-
HEM CYHLUJAIBHOTO pUCKa, AU pepeHInpoBaHHas B 3aBHCH-
MOCTH OT THIA JACHPECCUBHOIO PaCCTPOMCTBA.

Beienennsie (GakTopbl CyHIMIANBHOTO PHCKa MOTYT BbI-
CTynath B KaueCTBE JUArHOCTHYECKHX KPUTEPUEB HPHU IIPO-
BesieHuu nuddepeHnnanbHOi AMarHOCTUKH U JTOJDKHBL YUH-
TBIBAaThCSI MPH CO3JaHUH MCUXOKOPPEKLIHOHHBIX MPOrpamm,
HanpaBJICHHBIX Ha PEAYKIUIO CYHIMIAIbHOTO PUCKA Y MalH-
€HTOB C KOTHUTHBHBIMHM HapYIICHUSIMH IPHU JETPECCHUBHBIX
paccTpoicTBax.
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BAHECOBCKHI AHAJIU3 CMECEN BEPOSITHOCTHBIX PACIIPEJIEJIEHUI OBLIEN
AHTHPAJIUKAJIbHOM AKTUBHOCTHU KPOBU B NONYJISIMUSAX CEJI
CAYXEPCKOI'O PAMOHA I'PY3UH

Hlapamenuase I.3., lumakypuase M.IL., UxuxkBumsuiau U.J., I'adynus T.T., l'orua H.H., Opmonansze I.J1.

Tounucckuil 2ocyoapcmeenvlil MeOuyuHckull ynugepcumem, I py3us

[IpocTpaHCTBEHHO-BPEMEHHOM MOHUTOPUHI COCTOSIHUS 3710-
POBbSI HACEJIEHUSI MIPAeT 3HAYMMYIO POJb B CHCTeMe oOle-
CTBEHHOTO 3/ipaBooxpaHeHus [7,10]. OObIYHO OH UCHONIB3YETCS
1U1st OOHAPYKEHUsI aHOMAJIbHBIX YPOBHEI! CTPyKTypbI 3a001eBa-
eMOCTH HACEJICHUs, HOHUMaHHUs THOJIOTHM NPoOIeMbl 001e-
CTBEHHOTO 3]PaBOOXPAaHEHMs, MIAHHPOBAHHS M MOHHTOPHH-
ra Mep BMEMIATEeNIbCTB C IIEbI0 MPEBEHIHMN ¥ MHHHUMH3ALUH
ymiepba 310poBbi0 HacedeHus. [ JOCTHKEHHS ITOU LEeH
HMHTEHCUBHO Pa3pabaThIBAETCsI METOIOIOTHS OLIEHKH PUCKA IS
3710POBbS B TAK HAa3bIBAEMBIX MAJIbIX reorpauyecKux apeanax,
OCHOBaHHAsl Ha MPOCTPAHCTBEHHO-BPEMEHHOM aHAllM3€ CTaH-
JapTU3UPOBAHHBIX IOKa3aTeseil 3a00/1eBaeMOCTH C HUCIIONIB30-
BaHMeM OaliecoBckoro maremarmdeckoro (opmanusma [4,6].
OpnHako, Kakoi Obl MaJOYHCICHHON He ObLia Hcciexyemas mo-
MyJSIKS, OHA HE SIBISIETCS TOMOT€HHOW 0 CBAOEMY COCTaBy,
pa3nuyaeTcs 4yBCTBHTEIBHOCTBIO K BHEIIHHM BO3ICHCTBUAM,
YaCTOTOH, MHTEHCHBHOCTBIO U TUMAMH BO3/ICHCTBYIOIIHX KO-
JIOTHYECKUX PUCK-(DAKTOPOB OKpYXaroliel cpensl. eTepores-
HOCTb MOJKET OBITH CBsI3aHA TaKXKe C MPEIPacIONoXKEeHHEM K
Pa3INYHBIM XPOHMYECKMM U OHKOJIOTMYECKUM 3a00JICBAaHUSM.
Jlns BbIABICHUA M y4eTa 3(Q(eKToB rereporeHHOCH Ha cyOIo-
MyJISIMOOHOM YPOBHE B HACTOSIIEE BPEMS MHTEHCHUBHO pa3-
BHUBaOTCs baliecOBKMI METO aHAJIN3a CMeCel BEPOSITHOCTHBIX
pacnpenenenuii [1,2].

HccnenoBanue NpuYMHHO-CIEICTBEHHBIX CBA3EH MEXAy 3a-
00J1€BaeMOCTBIO HACEJICHUSI U THTHEHUYECKUM-3KOJIOTHYECKUM
COCTOSIHUEM KOHKPETHOTO perMoHa (Ha mpumepe cen Bepxneii
Nmepernn Cauxepckoro paiioHa), BKIIOYAIONIEe KOMILIEKCHBIH
MPOCTPAHCTBEHHO-BPEMEHHOH aHaIM3 Iokasareneil 3abonesa-
€MOCH HaceleHHs, OnomMapkepoB 3¢ dekra BHEIIHETO BO3ICH-
CTBMS, THIIA U WHTEHCUBHOCTH BO3CHCTBHS MOTEHLHAIBHBIX
HCTOYHHKOB 3KOJOTHUECKOTO PHCKA, SBISAETCS MPEAMETOM CO-
BMECTHBIX HCCIIEJOBaHUH TOMINCCKOTO rocy1apCcTBEHHOTO Me-
JULMHCKOTO YHUBEpcuTeTa, LleHTpa skcnepuMeHTaabHOM Ono-
meauuuHel uM. M. Bepurtamsunm n Cauxepckoro MeAUIIMHCKOTO
uentpa [5,8,9,12]. B nammx npenpiymumx padotax BbIsBICHA
MPUYUHHO-CIICICTBEHHAs CBsI3b MEX/y 3a00JIeBaeMOCTbIO Ha-
CeJICHUSI ¥ 3HAUCHUSIMH OHOMapKepoB 2 (eKTa BHEIIHEro BO3-
JefcTBUS, B TOM 4YMCIIe ¥ OOIIEro aHTHPAAUKAIBHOIO CTaTyca
OpraHusMa, B reorpaM4ecKux 30HaX Pas3IMYHOU IKOJIOrHYe-
cKoM HamnpspkeHHocTH Ynarypcekoro paiiona I'pysuu. B nannoit
CTaThe MPEJCTABIECHBI PE3YIBTATHI HCCIEI0BAHUN CIIEKTpa pac-
Mpe/iesieHnii ypoBHe# 00Ieil aHTHPaIUKaIbHOW aKTHBHOCTH
(OAA) xpoBu B nomyssiuusx ces Cauxepckoro paiiona ['pysum,
Pa3IMYAOIIUXCS YPOBHEM U CTPYKTYPOW OHK03a00JIeBaEMOCTH
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(XOTsI KaHLIEPOT€HHBIIl PUCK B JIAHHBIX celax Obul HIKe (HOHO-
BOTO YPOBHS pucka Juisi [ py3un B nenom) [11].

Marepuai n meronbl. O6cnenoBansl xuTenu Cauxepckoro
paiioHa oboero 1moia, B Bo3pacte 50-65 jeT), NpoKUBaIOIIE B
cenax Capexu, Caupxe u HYopBuia, ONOBEILCHHbBIE 3apaHee O
HpEACTOAMX o0cienoBaHuAX (J:abopaTopHbIC HMCCIIEHAOBAHMS
- obumii aHanmu3 kpou, OAA kposu). O6cnenosano 100 su,
npoxusatoiue B cene Capeku (n=34) -A rpynna, B cene Caup-
xe (n=33) - B rpynmna, B cene Yopsumia (n=34) - C rpymnma.

Omnpenenennie OAA KpoBM NMAIIMEHTOB MPOU3BOIMIOCH C HC-
nonp3oBanueM MoxauduuupoBansoro DPPH (2.2-audenun-1-
MUKpUITHApasui) Tecta [3].

CTaTuCTUYECKyI0 3HAYMMOCTh pa3HUIBl 3HadeHuil OAA
MEXIy Pa3IMYHBIMU IPYNIAMHM HACEJICHHS OLICHUBAIU METO-
nom aucrepcronHoro ananuza (ANOVA). Jlns uaeHtuduka-
MY aHOMaJbHBIX 3HaueHuit OAA npumensiin Tect Dixon’s Q.
Kputepuit %’ HCHOIB30BANCS TS OLEHKH HOPMAJIBHOCTH pac-
npeznenenuit OAA y xuteneit OTaenbHbIX Cel.

Pacnpenenenue HaceneHus no oOIIel aHTHOKCHIAHTHON aK-
THBHOCTH B K2)KI0M OTZEJILHOM CeJIe OIMCHIBATIOCH KaK pacrpe-
JIeJIeHNE JIByXKOMIIOHEHTHOH cMecH:

Y = PY|+ P;Y,

_s(ﬁ

1 :
Yi(Xlﬂ.i,O'i) — MTHB 2\ o ): i=1,2

rne Y, — nopmansnoe (layccosckoe) pacnpenenenue, P, —
YAETbHBIN BKJIa1 HOpMaibHOTO (I"ayccoBckoro) pacmpeneneHus
B o0lllee MHTErpanbHOE pacnpeneienue; A, u A, (A= A+ 0)
— CpeIHUE 3HAYCHHUS, G, - CTAHJIAPTHBIC OTKIOHEHUS. X — CIIy-
qaiiHast Benu4rHa — Habop 3HaueHui OAA.

B pacuerax npuMeHsIM JONYyLIEHUE, YTO G,=C,.

CTaTUCTHYECKYI0 3HAYUMOCTb MEKAY [ ayCCOBCKMMHU
CPeJHUMU KOMIOHEHTAMH CMECH OLICHHBAIHM C IOMOLIBIO
Z-tecra.

C nenblo aHaIM3a JaHHBIX U BU3YalM3allUK PE3YJIbTaToB HC-
10JIb30BAJIM [TAKEThI MporpaMMHoro odecnedenus SPSS u Open
BUGS.

Pesynbrarsl n o6cyxaenue. Ha puc. 1 npencrasiens: cpes-
HUe 3HayeHus nokaszareneit OAA kpoBu 00CIeIOBaHHOTO Hace-
nenus cen Capexu, Canpxe u Yopsuina. Kak cnexyer n3 TaHHBIX
puc. 1, cpennee 3naueHne OAA B cene HopBuiia CTaTUCTHUECKU
JIOCTOBEPHO OTIMYAETCs OT cpenHux 3HaueHuid OAA B cenax
Capeku u Caupxe; CTaTUCTUYECKU JOCTOBEPHOE OTIMYME MO-
kazareneil OAA Hacenenus cen Capexu u Caupxe He 3aHK-
CHPOBAHO.
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8 o BBI3BIBAET COMHEHUE B BO3MOXKHOCTH OIMCaHHs Habopa 3Ha-
= gﬂea"ﬂE; : yeHuit OAA B 3THX cenax ¢ noMmol1nbto ['ayccoBckoro pacnpe-

o I ..IM;::xo.sé,Gonf..wxemat ......... B nenenus. [losTomy, LI yCTaHOBICHHS XapakTepa pacipene-
O Outliers | i aenust nokaszarens OAA B OTIENBHBIX CelaxX HUCIOJIb30BaHbI

OAA [%]

Camupxe YopeHIa Capeku

Puc. 1. Cpeonue 3navenus, cmanoapmnas owuoka, 95% ooee-
pUmenbHblll UHMepsan U aHomansvHvle ( Q) snauenusn 0AA Kposu
obcnedosannozco nacenenus cen Capexu, Caupxe u Yopsuna

Kak B Capekn, Tak u B Caupxe BBISBICHO 3HaYMTEIILHOE
KOJTMYECTBO aHOMAJIbHBIX 3HaueHui mnokasarens OAA, uTo

0.3

0.25

=621
Sigma =14

OAA [%]

THCTOrPaMMBbI U JJaHA OLIEHKA MX COOTBETCTBUs I ayccoBCKO-
My pacIpe/ieIeHHI0. YCTaHOBIICHO, YTO TPEeOOBaHUIO HOP-
MaJIbHOCTH [0 KPUTEPHUIO ¥’ YIOBICTBOPSIIN TOJIBKO 3HAUCHUSI
OAA B cene Yopsuna (=29, p<0,001).

Ha puc. 2 nmpeacTaBieHbl THCTOIPAMMBI, OIIMCHIBAIOLIME Xa-
pakTep pacupeneneHus 3HaueHui nokasareneit OAA kpoBu y
xkuTesel uceaenyemsix cesl. B Capexu u Caupxe (rpynnst A
U B) ueTKo BbIsIBICH OMMOANBHBII THII pacIpe/IeNICHUs 3Ha-
yeHui nokasareneit OAA, 4TO yKka3bIBaeT Ha CYLECTBOBAaHUE
MHHUMYM JIBYX Pa3JIHUYHbIX CyONOIYISALUIT CPear HACCICHUS
9TUX cel. Ha OCHOBaHMH BBILICHPUBECHHBIX PE3YJILTATOB,
MBI COWJIHM LeliecooOpa3HbIM HpuMeHeHune baliecoBckoro
HO/X0a aHalIN3a CMecell BEPOSTHOCTHBIX pacIpeneIeHHH
nokasareneit OAA.

B rtabmnuue 1 mpexpcraBieHsl pe3ynbTarhl bailiecoBCKOTO
aHaJIM3a CMecell BEPOSTHOCTHBIX PACHpEJeNICHUI 1oKa3are-
neit OAA B cenax Capeku, Caupxe u Yopsuia.

bI— T 1

Lambdaz =6,6
Sigma = 2,1

. I.ambda1 =49
Sigma = 2,1

0.

N
12

OAA[%]

0.3
Lambd'az =44

Sigma = 0,67

0.25

0.2

P (OAA)

0.1

0.05

Lambda = 4.0
Sigma = 0,67

7 8 9 10

OAA [%]
Puc. 2. I'ucmoepammel pacnpedenenuti éepoamuocmeit noxasamena OAA é nonynayusax cen Capexu (4), Caupxe (B) u Yopsuna (C);
Kpusbvle pacnpeoenetiss KOMNOHeHMO08 UHMeSPAalbHO20 PACHpeOeNeHus, UX cpedHue sHavenus (h) u cmanoapmusie omxkionenus (G)

Tabnuya 1. Pesynomamui bailecoéckoeo ananusa 6eposamHoCmHuIX Mooenel cmecu
pacnpeoenenuii noxazameneu OAA 6 cenax Capexu, Caupxe u Yopsuna

A, 2, c P P(h)=P, P(L,)=P,
Capekn 4,15 6,21 1,4 <0.001 0.37 0,63
Canpxe 4,9 6,6 2,1 <0.001 0,45 0,55
YopBuia 4.1 4.4 0,61 =0.055 0,49 0,51
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W3 pe3ynbraToB ucciae0BaHUS CIELYET, YTO paclpeaecHue
nokaszareneii OAA B cene Capeku ONHUCHIBAETCS JIBYXKOMIIO-
HEHTHON cMechbio ['ayCCOBCKMX pacHpesieieHuil ¢ Xapakrepu-
crukamu A, =4,146, A,=6,2; 6=14, cTarucTiyecKas 3HaYMMOCTh
pasnuuus Mexay cpeqHumu jpocrosepHa (p<0.001). 3nauenus
P, = 0,35 u P, = 0,64 oTpakaroT yneibHbIE BKIA/IbI OTAEIBHbIX
KOMITOHEHTOB B Pe3yJIbTHPYIOLIEe PacIpeaeicHHe.

AmHanoruyHasi 3aKOHOMEpHOCTh BbIsiBIeHa B ceie Caumpxe,
OTHAKO pa3jinuus MEXAy CpECIHUMU 3HAYCHUSAMHU B KOMIIOHCH-
Tax pacrpeesieHus], OKa3aInuCh XOTs U JOCTOBEPHbIE, HO Oosee
Hu3kue B cpaBHeHun ¢ Capeku. Heo6xonnmo oTMETHTb, YTO B
omnume or Capeku, 3nadenus P u P, B Caupxe npakruuecku
onunaxoBel (P = P).

CoBeplleHHO MHas KapTHHaA HaOmtonaercs B cene Yopsuia.
Kak 0Ob110 OKa3aHO BbIIIe, pacnpeaeicHue nokasareneii OAA
KpoBH B YopBuIIe KOPPEKTHO OIMCHIBACTCS PACIIPECIICHUEM
lNaycca, urto moarBepkpaerca U pesyasraramu baiiecoBckoro
aHanusa - KaK cpefHue 3Hadenus (A, A,), Tak u nokasarenu P,
P2 MPaKTUYECKHU coBnaaaroT (Tabnuua 1).

B nammx panHux uccienoBaHusx [9] BbisBIeHA 00IIast TEH-
JIeHLs 3aBUCUMOCTH nokazarensd OAA KpoBU B MCCIIEAYEMBIX
MOITYJIAUAX OT CTEIIEHU DKOJIOT'MYECKOIr'o HAIIPSIXKEHUSI MECTHO-
CTH - B 30HaX HU3KOTO M CPEAHET0 IKOJIOTUUESCKOTO HATIPSKSHHS
HaOJII01aeTCsl YBEITMYCHHE [10Ka3aTesIsi aHTHOKCHIAHTHOTO CTa-
Tyca KPOBH, UYTO ClIeyeT OObSCHUTD aKTHUBALMEH alanTaTHBHO-
KOMIICHCATOPHBIX MEXaHM3MOB OpraHM3Ma, TOrla Kak B 30HAX
BBICOKOH IKOJIOTHUECKON HAIpsDKCHHOCTH HaOMIoOnaeTcs maje-
Hue OAA KpoBHU HIKE HOPMBI. B KOHTEKCTE BBIIICH3II0KEHHO-
ro, Ipu UHTEPIpETALUU NIPEACTABICHHBIX HAMU PE3YyJIbTaTOB B
Capexku u Caupxe ciefyeT IpeAroNoKUTh BO3IEHCTBHE Ompe-
JIeJICHHOTO (HeMIeHTH(UIIMPOBAHHOTO) (akTopa, HHIYLHPYIO-
mero Moomm3zannio OAA KpoBH. ITOT pakTOp, C TOUKU 3PEHHS
KaK HHTEHCUBHOCTH, TaK M PACIIPE/ICIICHHUS] CPe/IU HACEIICHNUS, B
Capexu mposiBisieTcst ropaszio cuibhee, yem B Caupxe. B Yop-
BUJIE HAJIMYKME MHAYLHUPYIOIero Qakropa He (QUKCHUpYeTCs U
nokasareinb OAA KpOBU HaXOIUTCS NMPAKTUYECKU B IPEAeiIax
HOpMBI. Ha manHOM 3Tame uccienoBanust, WACHTH()UKAIMS HH-
QyLupyomiero Gpakropa, He IPeCTaBIsIeTCs BO3MOKHOM.

Taxkum 00pa3oM, pe3yabTaTbl HCCIEAOBAHUIN CBUICTEIbCTBY-
IOT O HEOIHOPOXHOM pacnpeneincHun ypoBHI OAA kpoBu B
nonynsausx cen Cauxepckoro paiiona (Hopsuiia, Capeku, Ca-
upxe). BbIsBIeHHbIE 3aKOHOMEPHOCTH, IO BCEH BEPOSITHOCTH,
00yCJIOBJICHBI KaK BO3JCHCTBHEM (AaKTOPOB BHEIIHEH Cpebl,
TaK U pa3jIM4YHbIMU BHYTPEHHUMU (ba](TOpaMI/I, BBI3bIBAOIIIMMU
MHTCHCU(UKALMIO OKUCIUTEIBHOIO TOMEOCTa3a OpraHu3Ma.
[lonmydeHHble pe3ynbTaThl MO3BOJIAIOT paccMmarpuBaTh OAA
KPOBH B POJIM Ba)KHEHIIIEro Mapkepa HaIpsDKEHHOCTH OKHCIIH-
TEJILHOTO FTOMEO0CTa3a B OPraHN3Me JKUTEIIeH TOIyIISIHN.
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SUMMARY

BAYESIAN MODELLING AND INFERENCE OF MIX-
TURES OF DISTRIBUTIONS OF BLOOD TOTAL ANTI-
RADICAL ACTIVITY

Sharashenidze G., Tsimakuridze M., Chkhikvishvili I.,
Gabunia T., Gogia N., Ormotsadze G.

Thilisi State Medical University, Georgia

Spatial-temporal monitoring of the health status of the popu-
lation plays an important role in public health. For identifying
and considering the effects of heterogeneity at the subpopulation
level, Bayesian methods for analyzing mixtures of the probabil-
ity distributions are currently being intensively developed. This
article presents the results of studies of the distribution spectrum
of the blood total antiradical activity (TAA) levels of the Sa-
chkhere district (Georgia) villages’ (Chorvila, Sareki, Sairkhe)
population.

The research results indicate a non-uniform distribution of
blood TAA levels in the populations of the villages of the Sa-
chkhere district. The average blood TAA value in the village
Chorvila was statistically significantly lower than the value
of blood TAA in the villages of Sareki and Sairkhe. In the vil-
lage Chorvila, the distribution of blood TAA indices can be
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described by the Gauss distribution; in Sareki and Sairkhe, a
bimodal type of distribution of these values was revealed (the
reliability of the difference between the mean values of the
distribution components was be lower than in Sareki), which
indicates the existence of at least two different subpopula-
tions in this region, related to the impact a certain (uniden-
tified) factor inducing the mobilization of blood TAA. The
obtained results allow us to consider the TAA of blood as the
most important marker of the oxidative homeostasis of the
body in the population.

Keywords: blood total antiradical activity levels, spatial-tem-
poral monitoring of the health status, marker of the oxidative
homeostasis.

PE3IOME

BAWMECOBCKHI AHAJIN3 CMECEN BEPOSITHOCT-
HBIX PACIIPEJEJIEHUMA OBIIEN AHTHPAIUKAJIb-
HOM AKTUBHOCTH KPOBHM B MONYJISILUSIX CEJI
CAUXEPCKOI'O PAMOHA I'PY3UU

Iapamenngze I.3., Humaxkypuaze M.IL.,
Yxuxksumsuiau U.J1., I'adynus T.T., Forus H.H.,
Opmonanze IJI.

Tounucckuti 20cyoapcmeenHblll MeOUYUHCKULL yHUsepcumen,
I pysus

IIpocTpaHcTBEHHO-BPEMEHHOM MOHUTOPUHI COCTOSIHUS 3110-
POBbsl HAaceJeHUs UIPaeT 3HAYMMYIO POJb B CHCTEMe oOlie-
CTBCHHOTO 3/paBooxpaHeHus. J[s BBISIBICHHUS W ydeTa 3¢-
(EeKTOB TeTEePOreHHOCTH Ha CyOIONYISIIHOHHOM YPOBHE B
HACTOsIILIEe BpEeMsi MHTCHCUBHO pa3BuBaeTcs baiiecoBCkuil me-
TOJ] aHAJIN3a CMecel BepOATHOCTHBIX paciipeneieHuil. B crarse
IPE/ICTAaBICHBl PE3yNbTaThl UCCICIOBAHUN CIIEKTpa pacupere-
JICHUH ypoBHEH oOuiel anTupaankanbsHOi aktuBHOCTH (OAA)
KpoBH B nonynsuusx cei Cauxepckoro paitona ['pysuu (Hopsu-
na, Capeku, Caunpxe).

Pesynbrarel uccnenoBaHU CBUIETENBCTBYIOT O HEOIHO-
poxHoM pacnpeneneHun ypoBHs OAA KpoBHU B MOIYJISLMAX CEl
Cuxepckoro paiiona. Cpennee 3HaueHue OAA kposu B cene Yop-
BIJIA CTATUCTHYECKH JIOCTOBEPHO OBLIO HIKE CPEIHUX 3HAYCHUH
OAA B cenax Capeku u Caupxe. B cene Yopsuna nokazaresnu
OAA xpoBH mnpexcrapieHsl pacupezneneHueM aycca; B Capexu
u Caupxe BbISIBIICH OMMOJIAJIBHBINA THII PaCIpe/ICNeHHs 3HAYCHUI
nokazareneit OAA: B Caupxe paznuuus MeXIy CPSIHUMH 3Hade-
HUSMU B KOMIIOHEHTAX PaCHpenesieHUs OKa3alliuch XOTs U JOCTO-
BEPHBIMH, HO Oosiee HH3KUMH, YeM B Capeku, 4To yKa3bIBaeT Ha
CYILIECTBOBAaHHUE MUHUMYM JIByX Pa3IMYHBIX CyOIOMYIISILIUIL cpeu
HaceJIeHUs, BCIIEJICTBUE BO3ICHCTBUS ONPEAEICHHOrO (HEUICHTH-

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

¢umpoBaHHOrO) (hakTopa, HHAYIHpYoLero Mmoomusarnio OAA
kposu. [lomydyeHHbIe pe3ynbrarhl IO3BOJIAIOT paccmarpuBath OAA
KPOBH KaK 3HAYMMBIH Mapkep HANpsHKEHHOCTH OKHCIIHTEIBHOIO
rOMEeOCTa3a OpraHu3Ma MOITYJISILIHH.
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OCOBEHHOCTH OCJTO)KHEHHOI'O TEYEHUS HETOCIIUTAJIBHOW BUPYCHOM
COVID-19 THEBMOHNH

Ulunnuk H.M., 'Tymenrok H.H., Jluckuna U.B., 2I'ymentok I.JL., 'Uruarsea B.U., 'Tapacenko E.P.

'Tocyoapcmeennoe yupescoenue «Hayuonanouolii uncmumym musuampuu u nyJbMOHOLOUU
um. @I Anosckoco HAMH Yxpaunvry, Kues;
’Hayuonanvnuiil ynusepcumem 30pasooxpanenus Ypaunvt um. ILJI1. [lynuxa, Kuee Yrpauna

B nacrosiee Bpemst Bce Ooblliee BHUMAaHUE MEAUKOB U HC-
cieioBareniel aKIEeHTHPYeTCss Ha H3Y4YEeHHH OTJaJICHHBIX pe-
3y/IBTaTOB TEUCHUS! BUPYCHOHM ITHEBMOHWH, aCCOLUHPOBAHHOM
¢ SARS-CoV-2. TakTuka jgedeHus NIPU HAJIUYUU OCJIOKHECHUMN
9TOHW WMH(QEKIHNH, KaK ONMmKaimmX, Tak ¥ OTJAJICHHBIX, elle
TOJIBKO (popMHupyeTCsi. Y MHOTHX NAIMCHTOB B TEUCHUE HEJENb
1 Jla)Ke MECSIEB COXPAHSETCS IEIbIH KOMIUICKC CHMIITOMOB,
KOTOpBIE HETaTHBHO BIUSIIOT Ha KAYECTBO JKH3HHU, TPYHLOCIOCO0-
HOCTB YesioBeKa. [109ToMy mproOpeTaeT akTyalbHOCTh AUArHO-
CTHKA OCJIO)KHEHHOTO TEYEHHS U HCCIICJOBaHUE OTHAICHHBIX
Pe3yIbTaToOB HETOCIUTAILHON ITHEBMOHHU BHUPYCHOM 3THOIO-
run (COVID-19).

B namreit npensigymeii crarse [1] B rpymnme 60oibHBIX (n=36)
OIIPE/ICJICHEl TUIUYHBIC OCJIOKHEHHS HETOCIHTAJIBHON ITHEB-
Moumnn BupycHod stnonornn (COVID-19) mo naHHBIM KOM-
neroteproii Tomorpadun (KT): y 10% OGompHBIX HabmIona-
JIOCh IOCTEIICHHOE IIPOrPeCCUPOBAaHUE BUPYCHOU IHEBMOHHH,
MHOTOYHCIICHHBIE YIUIOTHEHHS II0 TUIy «MaTOBOTO CTEKJIay,
KOHCOJIMJIALHS U CHMIITOM «MOCTOBOW» — crazy paving; y 15%
— MIPHU3HAKHU TPOMOO3a BETBEH JICTOYHBIX apTepHit; y 25% — 0060-
CTPEHNE XPOHHYECKOTO OOCTPYKTHBHOTO 3a00JICBAHHS JIETKHX
1 COXpaHEHHE NPH3HAKOB JIBYCTOPOHHEH IOIMCErMEHTapHOM
BUpyCHOH mHeBMOHUM; y 20% — obocTpeHune OpOoHXHAIBLHOM
aCTMBI C TIPH3HAKAMH JBYCTOPOHHEH IOJINCErMEHTapHOH BH-
pycHoli mHeBMOHNH B ¢a3e perpeccun; y 30% — OymiesHas ie-
ro4ynasi sMm¢u3zemMa («CHHAPOM HCUE3aIOMIero JErKoro»). Takum
o6pa3om, HanboIee YacTHIM OCIOKHEHHEM B IIPOBEICHHOM HC-
cienoBaHny Obuta Oysuie3Hast JierouHas sM@u3eMa («CHHAPOM
HCUE3aIOILEro JICTKOro» WM CHHIPOM Iporpeccupyrouei ae-
rpajganu Jierkoro). C Hamreil TOUKH 3peHHst 5To Hanboiee Ts-
JKEJI0e OCIIOKHEHHE, TPeOyIolIee JOMOIHUTEIBHBIX JIEIeOHBIX
MEpOINPUATHUI.

B cBs3u ¢ ocobeHHOCTSAMHU TaroreHes3a IOPaXKCHUs JET-
kux npu COVID-19 npuHnunuanbHOe 3HAYEHUE HUMEET
[OpaKCHUE MUKPOLUPKYIATOPHOro pycia. B ocTtpo-mono-
cTpyto a3y TedeHHs MHEBMOHHH XapaKTEPHBI BHIPAXKECHHOE
MTOJTHOKPOBHE KAMMUISIPOB MEKaIbBEOJSIPHEIX MEPEropo/oK,
a Tak)Ke BeTBEH JIETOYHBIX apTepHil U BEH, CO CIIAJKEM JPH-
TPOIUTOB B COCYJaX PAa3HOTO KAITHOPA, IOSBICHUE «CBEIKHIX)
(UOPHHOBBIX M OPraHU3YIOMHUXCS TPOMOOB; BHYTPHOPOH-
XHaJIbHbIC, BHYTPUOPOHXHOJSIPHBIE, WHTPAATbBEOJISIPHEIC,
a TaKKe INEepPUBACKYISIPHBIE KPOBOM3IIUSHUS, CKIOHHOCTh K
(dbopmupoBaHUIo yyacTkoB MH(papkTa Jierkoro [2]. Ycranos-
JICHO pa3BUTHE MHKPOTPOMOOBACKYIHTAa COCYJOB MAajoro
Kpyra KpoBooOpareHus. B meiaom, n3MeHeHNUs B JIETKUX OIH-
CHIBAIOT Kak crenuduaeckoe auddy3Hoe albBeOIsIPHOE T10-
BPEIKJCHHUE B COUCTAHUU C BOBJICUCHHEM B ITaTOJOTHYECKHUH
IIPOLIECC COCYUCTOrO pycila JIEFKUX U C aJIbBEOISIPHO-TeMOP-
parn4ecKuM CHHAPOMOM.

OO6cnenoBanne MAIUEHTOB C IOPAXEGHHEM JETKHX IpH
COVID-19 Heo0XxoquMo MPOBOJIUTH C UCCIICIOBAHHEM OHO-
JIOTHYECKHX MapKepoB BOCHAIUTEILHOTO OTBEeTa. B Mexmy-
HapOJIHBIX PEKOMEHJANMAX II0 AWATHOCTHKE ITHEBMOHUH
Heobxonumo omnpexnenenue C-peaxruBHoro Oenka (CPB)
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[4]. CPb — ocHOBHOI 1ab0paTOpHBIH Mapkep aKTUBHOCTH
CUCTEMHOI0 BOCIHAJCHHS, CBS3aHHOIO C KOPOHAaBUPYCHOH
nadexnueid. Ilpn konnenrpammm CPB >100 mr/n cnen-
NGUIHOCTE MapKepa B IOATBEPXKICHHH JUarHO3a COCTAaB-
nset 90% wu Berme. [Ipu xonmentpanmu CPB < 20 mr/x
JUarHo3 coMHuTesneH. [1aTorHOMOHUYHBIMU SBIISIOTCA TAaKKE
BBICOKHE YpOBHH D-mmmepa, (eppuTHHA, NPOKAIbIUTOHHHA,
IL-6 [3.4].

3HAUUMBIM KOMIIOHEHTOM JHAarHOCTUKU SIBIISIOTCS HHCTPY-
MEHTalbHble METOAbl HccieaoBaHuil. K coBpeMEeHHBIM MeETO-
JlaM BU3yald3ally, KOTOPbIE MOIYT HCIIONIb30BaTbCs B JHa-
THOCTUKE M MOHMTOPHMHIE ITHEBMOHMU BHPYCHOHM 3THOJIOTUU
npu COVID-19 otnocsiTest: peHTreHOrpadus OpraHoB TIpya-
Hoit xierkn (OI'K), KT OI'K u ynbsrpa3BykoBoe HCCIIEIOBAHIE
(Y3U). IIpu pentrenorpaduu opranoB rpyaHON KIETKH MOXKHO
BBIIBUTH CIICIM(HUISCKUEC N3MECHEHUS B JIETOYHONW TKAHH. DTH
M3MEHEHUs UMEIOT, KaK MIPaBHJI0, IepU(EepuIecKyIo JIOKaInu3a-
nuo [5,6].

KT — nanbornee nHPOPMATHBHBIH U3 BCEX METOJOB BH3yall-
3aI[1M BOCIIAJIUTEIILHBIX IIPOIIECCOB B JIETKHX, 00JIalaeT BBICO-
KOI 4yBCTBHUTEIBHOCTBIO M CHEIU(DUIHOCTHIO B JTUATHOCTHKE
COVID-19.

KT mno3BossieT BBIIBUTH CIEHUPUUECKHE HW3MEHEHUS
B JETOYHOM TKAaHM eIle B JOKIMHHYECKOH (a3e TedeHHs
COVID-19. Ha KT-n3zo0pakeHHAIX BHPYCHOE HOpa’KCHHE
HPOSIBIISICTCSI B BHJIE JABYCTOPOHHETO 3aTEMHEHHUs («Maro-
BOTO cTekia»). Ha paHHel cragum mopaxeHus XapakTepHO
TaK)Ke IOSBICHIE YIaCTKOB YINIOTHCHHH ¢ MepupepuiIecKoi
JIOKaJIu3aluel n cuMnToMa «OyImbDKHONW MocToBOW». Hepen-
KO MPHU3HAKOM KOPOHABUPYCHOW MH(EKIHU MOXET CIYXKHTb
U OAMHOYHOE Y3JI0BOC 3aTCMHEHME Ha JIErouHol Tkanu. He-
00XOAMMO OTMETUTH, YTO IIPH 3TOM OTCYTCTBYeT JauMdaze-
Homarus [7].

Cepbe3HbIMU  OCJIOKHEHMAMU P BHUPYCHOM IOPa)KCHUU
nérkux, cesazanubiMu ¢ COVID-19, sBisitorcsi mHEBMOTOpAKC,
MUOIHEBMOTOPAKC U ITHEBMOMEAMACTUHYM, KOTOpBIE IIPO-
SBIIAIOTCS KaK y IAalMEHTOB C JUAarHo30M IHEBMOTOpaKca
UM ITHEBMOMEIMACTHHYMA, YCTAHOBICHHBIX BO BpEMs IO-
CHUTAIM3alUU B CTAMOHAP, TAK U Yy IALUCHTOB B IEPUOJ
MHTCHCUBHOU Tepanuu BO BpeMs MHTYOAIlMM M BEHTHIISIIHU
C OIHOBPEMEHHOW 3KCTPAKOPIOPAIEHON MEMOPaHHON OKCH-
reHanueit u 6e3 Hee [6,8]. Cienyer OTMETHTB, YTO HEKOTO-
pBIC aBTOPHI yKa3bIBAIOT HA OTCYTCTBHE d(pPeKTa OT IpeHU-
pOBaHUS IJIEBPAIBHOM MOJIOCTH, NpeyIaras pe3eKIuio Oyt
u naxe topakocromuto [9,10]. Jpyrue, B cilydyae NOsBICHUS
CTOHKOTO OpPOHXOIICBPAIBHOTO CBUINA, PEKOMEHAYIOT IIPO-
JOJKaTh aKTUBHOE XUPYPrU4ecKoe JICYCHHE B CllydasX, B
KOTOPBIX 3TO KJIMHUYECKH MOXHO OCYIIECTBUTbH, BBIIOIHSISL
BMEUIATEIbCTBA C MUHUMAJIbHOM TPaBMaTHYHOCTBIO [11].

Takum 06pa3oM, cepbe3HbIe OCIOKHEHHS IPH BUPYCHOM HO-
paxenuu nErkux, cpsazanusle ¢ COVID-19, takue kak IHeB-
MOTOPAKC, IHOIHEBMOTOPAKC, ITHEBMOMEIUACTUHYM, CTpe-
MHTEIbHOE (OPMHpOBaHHE OyIUIC3HOH JIErOYHON SM(pU3EMBI
(«CHHIPOM MCYE3aI0IIero JIETKOroy») TpeOyIoT TabHEeHIIero us-
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YUYEHUsI U pa3pabOTKU TAKTUKH XUPYPTrHYSCKUX BMEILIATESIbCTB.
Llenp uccnenoBaHus — MPOAEMOHCTPUPOBATh Ha KIMHUYE-

CKOM MarepHaje 0COOCHHOCTH U BapHaHThI OCJIO)KHEHHOTO Te-

YyeHus HerocnutanabHoi BupycHoit COVID-19 nHeBMOHMU.

Marepuasa u Metoabl. IIpencraBieHsl KIMHUYECKHE Ha-
OJIIO/ICHHST OCJIOKHEHHOTO TEYCHHUs] HErOCIUTAIBHOW BUPYC-
Hoit COVID-19 nueBmonuu. [lanueHTsl ObUIM HAIpPaBICHBI
Ha jeuyeHue B l'ocynapcTBeHHOe yupexieHue «HamuoHamb-
HBI MHCTHTYT (QTH3uaTpuu U myiabmoHoiorun um. O.I.
SlnoBckoro HAMH VYkpauHBI» ¢ OCIIO)KHEHHBIM TEUCHUEM
IIHEBMOHMHU U3 APYTUX JICUeOHBIX YUPEKACHUN, IIe OHH Je-
YUJIUCH 110 IOBOJXY HErOCHUTAJIbHOM NMHEBMOHMM BUPYCHOU
stuonoruu (COVID-19) 2-3 mecsna Haszan. Bce OosibHBIC
JKaJIOBAJUCh HA 3aTPYAHEHHOE JbIXaHUE, Kallleldb, OTCYT-
CTBHE 3HAUUTEIBHOIO YIyULICHHUS OOLIEro COCTOSHUS MOCIe
BBIMMCKU U3 cTauuoHapa. Ha mpeaplaymux cralnoHapHOM
¥ aMOyJIaTOPHOM JTamnax MalHeHTaM MPOBOAMIACH Teparus
COOTBETCTBEHHO JEHCTBYIOLIUX IPOTOKOJIOB JICUEHUS KOPO-
HaBUPYCHOH 00JIe3HHU.

KT OI'K ¢ nocnenyoumum cpaBHUTEIbHBIM aHAJIU30M IPO-
Boaunu Ha ckanepe Aquilion TSX-101A «Tochibay (Smo-
HUA).

PesyabraTrel U obcyxaenue. IlpuBoguM coOCTBEHHBIE
KJIMHUYECKUE HaOIIONEHUS OCJIOKHEHUH NpU IOpPaXEHUU
nerkux Bupycom COVID-19.

Ha puc 1, 2, 3 npencrasnens! pe3ynsratel KT 6onpHOM C.
1972 rona poxaeHus, y KOTOPOW pa3BUIICS «CHHAPOM HCUe-
3aI0LIero JIerkoro» Ha poHe BUPYCHOW MTHEBMOHHUU.

Puc. 1. Axcuanvnouii cpes KT 6onvnoti C., 1972 2. posicoenus
om 16.02.2021 e.

Ha puc. 1. bunarepajibHO ONpeaesIFOTCS OOUIUPHBIC 30HBI
«MaTOBOTO CTEKJIay, a B BEPXHEH JI0Jie JICBOTO JIETKOro yd4a-
CTOK KOHCOJIMOAUUHW MapE€HXUMBI JIETKOT'O BBICOKOH IIJIOTHO-
ctu — (39 HU).

ITpu npoBenenun xoutposnsHoit KT criycrs 2 Henenu (puc. 2)
Ha (oHE MPOBOAMMOI Tepanuu y OOJbHON Ha MECTE KOHCOJIHU-
Jalnuu B BerHel\/’I J10JI€ JIEBOT'O JIETKOI'O BBIABJICHA BO3AYIIHAsA
IOJIOCTb C MHOXCCTBECHHBIMU KapMaHaMM.

Boree nonHoe mpencraBieHne o xapakrepe U o0beMe mopa-
JKECHUS JITKUX BU3YaJIU3UPYIOTCA Ha OOKOBOM PEKOHCTPYKLUHU
Ipe/CTaBIeHHON Ha puc. 3.
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Puc. 2. Axcuanvnuiii cpez konmponvhoi KT 6ononoii C., 1972 e.
pooicoenust om 01.03.2021 (cnycms 2 nedenu)

G500 L5350

Puc. 3. Boxosas pexoncmpykyus cpesos koumponshou KT donb-
nou C., 1972 2. poscoenus om 01.03.2021 (cnycms 2 nedenu)

Ha pucynke BUIHO Hajmu4ue MOJOCTEH B BEpXHEH M HUDKHEH
JIOJISIX JIEBOTO Jierkoro. K ronoctu B HYKHEH 1071e MOAXOAUT pac-
IIMPEHHBIN cocyy pasmepoM 10 1 cMm B auamerpe. O6pazoBaHue
MOJIOOHBIX MOJOCTEH BO3MOKHO B Pa3JIMUHbIC BPEMCHHBIC TIEPHO-
bl ITOCTKOBUIHOI'O CHHAPOMA. 9TO MOKHO IPOACMOHCTPHUPOBATH
Ha KJIMHUYECKOM IipuMepe 00ibHOMH S1. 1952 rp. AkcuaibHblil cpes
ucxonno KT ot 09.07.2020 r. mpeacTagieH Ha puc. 4.

dy date

Puc. 4. Axcuanvuwiii cpez KT donvnoti A., 1952 2. poscoenus
om 9.07.2020 e.
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buiiarepanbHO  ONpPENENsIOTCS MHOXKECTBEHHBIE YYacTKU
«MaroBoro crekyay». Ha puc. 5. npencraBiieH akCHallbHBIN cpe3
KT st1oi e 6ombHO# ciiycTs 4 mecsina (12.11.2020 )

Ref
Study date: 12.11

Puc. 5. Axcuanvuwiii cpez KT donvnotl A., 1952 2. poocoenus
om 12.11.2020 a.

Ha axcuanbHOM cpe3e B HUXKHEH J10JIe MPABOro JIETKOro Ha
(hoHE Yy4acTKOB KOHCOJIMJIAIUK OIPEIENIICTCs HaJIuuue 3 BO3-
JIYIIHBIX ITOJOCTEN.

Pesyneraret KT B qunamuike 6ombHO#M b. 32 roma mpencras-
JIEHBI Ha puc. 6.

Puc. 6. Axcuanvnouii cpez KT 6onvnou b., 32 2. ¢ necocnu-
manvbHou nneemonuell supycrot smuonouu (COVID-19)

Ha puc. 6. orMeueHa ToTanbHast HHQMIBTPAIUS MPaBOTO JIeT-
koro mioTHOCTh0 30 HU ¢ cMHIpOMOM «BO3IYyIIHOW OpOHXO-
rpadum» U MaccUBHAs HHQMIBTPALMS YaCTH BEPXHEH M HIDK-
Heil Jonel 1eBOro JIErkoro Toi e IIOTHOCTH.

Coycts 11 cyTox 6onbHOI mpoBeneHa konTponsHas KT. Ax-
cuanbHbli cpe3 KT Ha ToM ke ypoBHE NIPeICTaBIEH Ha puc. 7.

Kak mokazano Ha puc. 7. cryctst 11 cyTok y GonpHON Habmoa-
©TCsI ITOYTH TIOJTHOE paccachlBaHNe HHMIIETpAN U 00pa3oBaHie
Ha ee MeCTe MaCCHUBHBIX OyJIE3HBIX H3MEHEHHI OMIIaTepabHO.

Eme ogHuM mpuMepoM BO3HHKHOBEHUS NMOTOOHBIX M3MEHE-
HUH, TPeOYIOINX JOMOTHUTENBHBIX XUPYPrHIECKNX MaHUITY-
JISIU, MOXET CIYKUTh KIMHHYEeCKoe HaOrofeHne OGOIBHOTO
I1. 1985 rp. Ucxonuslit akcuansublii cpe3 KT npencrasieH Ha
puc. 8.

© GMN

Puc. 7. Axcuanvuwiii cpes xonmponvhou KT 6onvhou b. cny-
cms 11 ouetl

Puc. 8. Axcuanvnuouii cpes ucxoonoii KT 6onvnoeo I1., 1985 2.p.

Ha puc. 8 B HIXKHEH J10J1€ IPABOro JISTKOTO Ha ()OHE MACCHB-
HOTO y4acTKa KOHCOJIMIALMU HAYMHAIOT OMPEICIISTHCS MHOXKE-
CTBCHHBIC BO3AYIIHBLIC ITOJIOCTH.

[Tpsimast pexoHcTpykuus cpe3oB koHTposbHOM KT atoro xe
0O0JILHOTO MpeJICTaBIeHa Ha puc. 9.

yIFF 2 | Sody 1.0 Aderial/Phazse

BB /1| / Lin: Dl / 1d:Defrl

W TR DFECH: 5701 2 53

Puc. 9. Ilpsmas pexoncmpykyus cpezos konmponvhoti KT
bonvrozo I1.
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Wamenenust Ha KT (puc. 7-9) paciieHeHsl Kak ABYCTOPOHHSIS
JIECTPYKTHUBHAS TTHEBMOHMS, OCJIO)KHEHHAs MHOITHEBMOTOPAKCOM
CIpaBa, B CBSI3U C YeM IPOBEICHBI JAPCHUPOBAHUE TIPABOH ILICB-
paJIBHOW TOJIOCTH M COOTBETCTBYIOLIAs Tepanus. Hecmorpst Ha
HPOBOJMMYIO TEPAIHIO, B HIDKHEH J0Jie IPaBOro JIETKOro Ipo-
JIOJDKaJIa COXPaHAThCS OOJIbIast MOJIOCTh. BOBHOMY yCTaHOBIICH
JIMarHo3 XpPOHMYECKOro adcriecca HIKHEH 10/ MPaBoro JIETKoro.
IMocne Kypca npesonepauoHHON TTOATOTOBKH OOJIBHOMY BBITION-
HEHA PE3CKLMs HIDKHEH J0JIH, JeKOPTHKALMS JIETKOTO C IUIEBPIK-
Tomuei. TeueHne roceonepaloHHOro epuoza rajkoe, 6e3 oc-

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

JIOXKHEHHH. BONbHOI BBINMCAH B YJIOBIETBOPUTEIIEHOM COCTOSHHU
Y HAaXOJIUTCS MOJl aMOy/IaTOPHBIM HaOIIFOICHUEM.

ConracHo 3aKJIFOYEHUIO aTOTHCTONIOTHYECKOTO HCCIIe0Ba-
Hust oT 7.04.2021 r., NpU3HAKOB UCTUHHOIO BOCIAJIMTEILHOTO
npolecca He yCTaHOBIEHO. KpyInHbI y4acTOK COCYAHCTON
Masib(opMaLiK ¢ KUCTOOOPA30BaHUEM, OKPYIKECHHbIN JIErO4HON
HApPEHXUMOW B COCTOSIHMHU JIMCTEIICKTa3a.

Mukpodororpaguu MOp(HOIOrHIECKUX H3MEHEHHH Jerod-
HOM TKaHM B yJQJICHHOW JI0JI€ JIETKOTO 3TOro OOJBHOTO Ipel-
craBiieHbl Ha puc. 10-13.

Puc. 10. Ilpedcmagnen n1e20uHOl cOCYO MblULEYHO-21ACTNU-
YeCcKo20 MUna ¢ NPUSHAKAMu NPoOyKMUSHO20 SHOApmepuuma
(cmpenka) sxcyenmpuyeckoeo muna. OKpacka 2eMamoKCui-
Hom u s03unom. ¥Ya. : x 100

Puc. 11. Tom e crayuyaii. Cmas kposu 6 cocyoax 1e2o4Holl
MKAHU PA3HO20 KATUOPA, MAK HA3bI8AEMbLU « CLAOHNCH-CUHOPOM.
B yenmpanvroti uacmu pomoepagpuu npeocmasiern cocyo c a6-
JleHuAMY dHOapmepuuma (cmpenka). Bocnanenue npooykmus-
HO20 Xapaxkmepa, 6 penapamusnol gaze (Pubposuposanue
9HOOMENUANLHO20 105 cocyoucmotl cmenku). OKpacka eema-
TOKCUTUHOM U 303uHOM. V8.: x 40.

Puc. 12. Tom ace cayuail. Yuacmok max nazviéaemoii cocy-
Ooucmotl manepopmayuu 6 neckom. Onpedensemcs maccusnoe
paspacmarue cOeOUHUMENbHOU MKAHU C ee YACTUYHbIM 2Ud-
JUHO30M, 8 MOJUe KOMOPOU NPUCYMCMBYIOM MHOLOUUCTIEHHbIE
MOHKOCMEHHbIE COCYObL, HACMb U3 HUX CUHYCOUIATIbHOLO MUN,
npuyyonueoll gopmvl. OKpacka 2emamoxkcCununom U 03UHOM.
Ve. : x40
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Puc. 13. Tom sce cnyuaii. B yuacmxe cocyoucmotl manvghop-
mayuu Habniooaemcs SUSAHMCKAs J10JUCHAS. KUCMA, KOMOpas,
cyos no Mopgonocuteckum npusHaKam, umeem cocyoucmoe
npoucxodcoenue. Toncmas cmenxa Kucmul 00pazoeana coeou-
HUMETbHOMKAHHLIMU 60TOKHAMU, MECIMAMU 6HYMPEHHSIS. NOBEPX-
HOCHIb YCMIana dHOOMENUATbHLIMU KACMKAMU, NPUCYmMCmeyiom
ocmamouHble CKONeHUs. J1eMenmnos Kposu 8 npoceenie oopasoea-
nus. Oxpacka eemamoxcununom u 203urom. Y8. X40
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Taxum 00pa3zom, MpeacTaBiIeH MPUMEpP MOCTKOBUAHOTO pa3-
BUTHsI 0c000i (HOPMBI COCYIUCTOH MAaTOJIOTUH B JIETKHX, TaK
Ha3bIBaeMOW BTOPUYHOH COCYAMCTON Mallb(OpMaIMU C KHCTO-
o0pa3oBaHUeM, IO ONEPATHBHOTO BMEIIATEILCTBA MO KIMHUKO-
PEHTIEHOJIOrMYECKUM MIPU3HAKAM OIIMOOYHO PACIICHEHHOM KaK
XPOHHYECKHiT abCLiecc JIerkoro.

B coBpemeHHOI Hay4HOH JIUTEpaType NPEeACTaBICHbI ATallb-
HbIe MOP(OJIOrHYECKHE U3MEHEHUSI JISTOUYHO MTapeHXHMBI, KO-
TOpbIE HAONIOAIOTCS B AKTHBHYIO (OCTPO-1I00CTpPYI0) (hasy He-
TOCNHUTAJILHON THEBMOHUM BUPYCHOM 3THOosnoruu (COVID-19).
TeMm He MeHee, B HAcTOsAILEE BpeMs, IPAKTUYECKU OTCYTCTBYIOT
KOHKPETHBIC JIAaHHBIE Pa3HBIX BO3MOXKHBIX IMOCTKOBHJHBIX Ba-
pHaHTOB MOPQOJIIOrHYECKOi mepecTpoiiku Jerkux. Mmerorcs
TOJIBKO €IMHUYHBIE coo0meHns [12] o nmarohu3HOIOrnIecKux
MeXaHu3Max, (pakrtax pasBUTHS HMHTCPCTUIHATBHOTO (HUOPO-
3a JIETKUX, OCHOBaHHBIE NPEUMYIIECTBEHHO Ha OLICHKE TOMO-
rpamM 1pu BeinonHeHuu KT nerkux.

B cepun mpesncTaBieHHBIX HaMH HaOIIOACHUH ¢ BepuHLIHU-
poBanHoit nueBmonueit COVID-19 B anamHuese, HaOoaamuch
aOCOJIIOTHO MHBIC M3MEHEHHs JIerouHoit Tkanu. [IpencraBieHs
CJIydau IO TUITY CUHIPOMA «HCUE3aI0ILEro JIETKOroy», T.e. Pa3BU-
TSt Oy/sIe3HON SM(U3EMBI, IPUYEM B PA3INYHBIX JOJISX JIETKO-
0, YTO OTJIMYAET 3Ty MATOJOTUI0 OT KIACCHYECKOTO OIHMCAHUS
cunapoma [13].

W3meHenus no Ty Oy/uie3HOM SM(pH3EeMbl 3a4acTyi0 OXBa-
TBHIBAIOT OOLIMPHBIE YACTH JOJIH JIETKOTO.

W3BecTHO, YTO 3HAYUMBIMH (aKTOpaMH B BO3HHKHOBEHUH
OyJUIe3HOI SM(U3EMBI SBISIFOTCSI BUPYCHbIE HH(PEKLIUH JIbIXa-
TEJIBHBIX IyTel. Poib BUPYCOB B pa3BuTHHU OyJUIe3HOM SMpH3e-
MBI OOBSICHACTCS TPOITU3MOM CIIU3UCTOH OPOHXOB M OPOHXHOI
K OTUM BO3OYIHUTEISIM, Y4TO BEAET K PAa3BUTHIO OOCTPYKTHBHO-
ro OPOHXHOJMTA C PACTSDKCHHEM YYacTKOB JIETKOrO W 00pa3o-
BaHMEM JIOKAJbHBIX Oy/uIe3HBIX n3MeHeHwuit [14]. Kpome toro,
HPECTaBICHO HAOJIOACHHE Pa3BUTHsI CBOEOOPA3HOIl BTOpHY-
HOIl cocyaucToi Maiab(opMalUK JIETKUX, [IPUYEM JOCTATOYHO
KPYIHBIX Pa3MepoB, ¢ (OPMUPOBAHUEM I'MI'AHTCKOIl KHCTBI CO-
CYIUCTOTO TeHEe3a.

[TomoOHBIC TPOSBIICHHS OCIOKHEHHN MOCTKOBHIHON ITHEB-
MOHUM 0€3yCIIOBHO CBSI3aHbI C IPEIIECTBYOIUMHI OCHOBHBIMU
MOP(OIOTHYECKUMH U3MEHEHUSIMU B OCTPOM TI€PUOJIE THEBMO-
HHUU: CHHAPOMOM I ((Py3HOTO aJIbBEONIIPHOIO ITOBPEKICHUS,
KOTOpBIH NPOSABIAETCS B BUJAE JECKBAMalUM aJbBEOJSIPHOTO
(OTHENBHBIC KJICTKH 1 MX IUIACThI) U OPOHXHOJISIPHOTO SITUTEITHS,
HOSIBJICHHST KPYITHBIX, HEIIPaBHIbHOM (GopMbI anbBeononuTos 11
THUIA, C YBEJIMUCHHBIMHU SIIPAMU C TPYOO3EpPHUCTBIM XPOMATH-
HOM M OTYETJIMBBIMH SIPBILIKAMH - B HEKOTOPBIX U3 HUX BOKPYT
A1pa BU3yaTU3UPYIOTCA rajlo, a B LUTOIIa3Me — OKpyIble Oa-
30(QMIIbHBIE WM Y03UHO(WIBHBIE BKJIIOYCHHUS, XapaKTEPHbIC
JUIS. BUPYCHOTO TOBPEKACHUS KIIETOK; Iposndeparus aib-
BeostonuToB I Tuma, 06pa3oBaHue UX CUMILIACTOB. A TaKKe
pa3BUTHEM HAaTOTHOMOHHUYHOIO COCYOUCTOIO IOBPEXICHUS
0c000ro xapakrepa B BUJE IaTOJIOTUU COCYAOB JICTKUX, Mpe-
K€ BCEro — MUKPOLUPKYIATOpHOro pycina. [locaennee mpo-
SIBISIETCS KaK MUKPOAHTHOINATHsI B BUJE ASCTPYKTUBHO-IIPO-
JNYKTUBHOTO TpoMmboBackyiura [15].

Pa3BuTne penapaTuBHO-BOCCTAHOBUTEIBHBIX IPOLECCOB
B JICTOYHOI MapeHxume, Kak (aza pa3pelieHus] MHEBMOHUH
COVID-19, mo-BuauMoMy, MOXET HMMETb pa3JIMYHYIO Ha-
npaBiieHHOCTh. CielyeT NMpeanoyoKuTh, YTO B HAIIMX Ha-
OJIOZCHUSAX HpeoliIaaroT MPOLECCHl, XapaKTepU3yIoUIHecs
JNEeCTPYKIMEH anbBeoi U OPOHXHUOJ B PE3yJbTaTe TOTAIbHOM
rubesn MCXOAHBIX aJbBEONISIPHBIX Makpo(aroB ¢ paspyiie-
HUEM OTJENIbHBIX MEJKUX CTPYKTYp ¢(ubpo3Horo kapkaca
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(y4acTKH CeNTaJbHBIX NEPErOPONOK), C PEelyKLIUEH MHUKpPO-
LUPKYJISITOPHOTO pycia 0e3 JoKaabHOil cTuMyssiuun Gudpo-
¥ HEOAHTHOTeHe3a B KAYeCTBE KOMIIEHCATOPHBIX MEXaHH3MOB
CTPYKTYPHOI'O BOCCTAHOBJICHUS TKaHHU. YKa3aHHblEe U3MEHeE-
HUS CIIy’)KaT NPSAMOM IpPenroChUIKOW pa3BUTHUS JIOKAJIbHOU
Oysiesnoit amdusemsl. [loqoOHOro poaa oOBSICHEHHUS OITy-
O6nmkoBaHbI B padote [16].

C 1pyroil CTOpOHBI, JIOKQJIbHO, BEPOSITHO, COXPaHSUIUCH
y4acTku (GuOporeHesa, MpUUEM OHH KaKUM-TO 00pa3oM ObLIH
(YHKIMOHAJIBHO CBS3aHBI C IPOIODKAIOIIUMCS MPOIYKTHB-
HBIM, y)xe 663 )IeCprKTPlBHOFO KOMIIOHEHTAa SHIAAPTECPHUHUTOM
OTHOCHTEJIBHO KPYIHBIX COCY/OB, YTO U IIPUBEJIO K (GOPMHPO-
BAHHIO BBIIIE OMMCAHHOW COCYAMCTOW MAaTOJOTMH, MPHYEM C
TeH}:(eHLlMefl K aHECBPU3MaJIbHBIM PACIIUPCHUSAM COCyleB U KH-
CcTO0OPa30BAHUIO.

Heobxomumo Gonee yriyOiaeHHOE HCCIIeJOBaHHE THCTOIOTH-
YECKOTO CTPOSHHUS COCYIOB JIETKMX Pa3HOro Kaaubpa B pa3Hble
nepuojsl pazsutust COVID-19, tak kak, 1o Bceil BEpOSATHOCTH,
IPOUCXOAUT YaCTUYHA WUJIA I1OJIHas yTpaTa MBIIICYHOI'O PI/I/I.]'II/I
2JIACTHYHOTO KapKaca COCyloB Oosee KpYyIHOro kamuopa, pe-
3YJIbTaTOM 4Y€ro 1 ABJISICTCA HCO6paTI/IMaﬂ Juiiatrafus ux mnpo-
CBeTOB, (DOPMHUPOBAHUE COCYJOB CHHYCOMAAIBLHOIO THHa. Me-
XaHU3MbI HEOOBIYHOM MEPeCTPONKHU JIErOUHOI MapeHXUMBI eIl
0XKHMJAI0T CBOETO HAyYHOTO OOBSCHEHUS.

BoiBoabI.

1. B HEKOTOPBIX HAOTIOACHUSAX MOP(POIOTHICCKOE UCCIEIO-
BaHUC J'leFO‘-IHOﬁ NapC€HXUMBbI NPU OCIIOKHEHUAX B IMOCTKO-
BH)IHbIﬁ nepuon xapaKTepI/ByeTc;I OTCYTCTBUEM IIPHU3HAKOB
TUIHYHOTO XPOHMYECKOTO BOCIAIUTEIBHOIO Ipoliecca ¢
npusHakamu quddysHoro pudposa. CoxpaHsOTCs HPU3HAKA
IPOJAYKTUBHBIX JHIAPTEPUUTOB, BO3MOXKHO (GOpPMHUpOBAHHE
BTOPUYHBIX COCYIUCTHIX Masb)opManuil ¢ pa3sBUTHEM KHCT
1 OyJu1e3HOM SM(pHU3EMBI.

2. OcnoXxHEeHUs IPU BUPYCHOM MOPAYKEHUU JIETKUX, CBA3aHHBIC
¢ COVID-19: nHeBMOTOpAaKC, MUOMHEBMOTOPAKC, ITHEBMOMETH-
acTHHYM, OyJuIe3Hast JierouHast sMmpu3eMa («CHHAPOM HCUE3at0-
IL[ETO JIETKOro») TPpeOyIOT JalibHelero u3yueHus u pa3pabot-
KU COOTBCTCTBy}OLI.lei’I TAaKTUKH Xl/lpprl/I‘{eCKl/IX BMCIIATCIIBCTB.
3. OcnoxHenue B popme Oy/uIe3HOU JIETOYHON IMPHU3EMBI 110
TUILY «CUHPOMa HCUYE3AIOILEro JETKOro» ¢ HanbosbIlueil Bepo-
SITHOCTBIO CBsI3AHO C HapyLl_leHl/IflMl/I TUIIUYHBIX pEriapaTuBHBIX
MEXaHM3MOB JIETOUYHOW TKaHU B COYETAHHUU C OCOOCHHOCTSMHU
BO3HUKAKIIUX JIOKAJIbHBIX I/I/PIJ'II/I CUCTCMHBIX ayTOUMMYHHBIX
peakuuii, 9To TpedyeT JalbHEHIIero H3yyeHuUsI.
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SUMMARY

FEATURES OF THE COMPLICATED COURSE OF NON-HOSPITAL VIRAL COVID-19 PNEUMONIA

'"Lynnyk M., 'Gumeniuk M.,'Liskina I.,’Gumeniuk G., 'Ignatieva V., 'Tarasenko O.

'GU “National Institute of Phthisiology and Pulmonology named after F.G. Yanovsky NA MS of Ukraine *;
“Shupik Nationfal Healthcare University of Ukraine. Kiev, Ukraine

The purpose of this work was to demonstrate clinical observa-
tions of the features of the complicated course of community-
based viral COVID-19 pneumonia. Patients were referred for
treatment with a complicated course of pneumonia from other
medical institutions, where they were treated 2-3 months ago.
The most serious complications are given — the formation of bul-
losa pulmonary emphysema (“disappearing lung syndrome”),
which can occur at different periods of the disease.

In some cases, the morphological study of the postoperative
material with complications in the post covid period is charac-
terized by the absence of signs of a typical chronic inflamma-

tory process with signs of diffuse fibrosis. Signs of productive
endarteritis persist, the formation of secondary vascular malfor-
mations with the development of cysts and bullous emphysema
is possible. Complications of viral lung disease associated with
COVID-19 — pneumothorax, pyopneumothorax, pneumomedi-
astinum, bullous pulmonary emphysema (“disappearing lung
syndrome”) require further study and development of appropri-
ate surgical tactics.

Keywords: community-acquired viral pneumonia COV-
ID-19, post covid syndrome, pneumonia complications, disap-
pearing lung syndrome, vascular malformation.

PE3IOME

OCOBEHHOCTH OCJIO)KHEHHOI'O TEUEHHMSI HETOCIIUTAJIbHOM
BUPYCHOM COVID-19 THEBMOHHUHU

Ulunnuk H.H., 'Tymenrok H.HU., Jluckuna U.B., I'ymentok I.JI., 'UrnarbeBa B.U., 'Tapacenko E.P.

Tocyoapcmeennoe yupescoenue «Hayuonanvnoii uncmumym gpmusuampuu u nyiomononocuu um. O.I7 Anoscrkoeo
HAMH Yxpaunsry, Kues, *Hayuonansnsiii ynusepcumem sopagooxpanenus Ykpaunol um. ILJ1 lynuxa, Kues Yxpauna

Ilenp ucciiejoBaHus — Ha KIMHUYCCKUX MaTepHane Hpoje-
MOHCTPHUPOBAaTh OCOOCHHOCTH M BapUAHTBI OCJIOKHEHHOTO Te-
YeHus HerocnuTansHoi BupycHoit COVID-19 naeBMOHNH.
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ITanueHTsl ¢ OCTOKHEHHBIM TEUCHHEM HMHEBMOHHUH HAaIlpaB-
neHsl Ha nedeHne B [ocymapcTBeHHoe yupexaenue «Hammo-
HAJBHBI MHCTHTYT (TH3MATPHH U IyiabMoHomoruu um. O.I.



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

SInockoro HAMH Vkpaunb» 13 Ipyrux jgedeOHbIX yupekK/ie-
HHﬁ, 1€ OHU JICYUIIMCH I10 ITOBOAY HETOCITUTAIHHON IMTHEBMO-
HUM BUpycHo# stronoruu (COVID-19) 2-3 mecsaua. B crarse
paccMoTpeHbl Hanbosee Cepbe3HbIe OCIOKHEHNUS, B TOM YHCIIe
(dopmupoBanue OyJUIe3HOH JIero4HOH 3M(H3EMbl (KCHHAPOM
MCYE3aI0IIEero JIETKOTr0»), KOTOPhIE BO3HUKAIOT B Pa3/IMYHbIE I1e-
pHoIBI 3a00JICBAHNS.

B HekoTopbIX HAOMIOACHUSIX MOP(OIOTHYECKOE HCCIC0-
BaHHUE ITIOCIICONEPAIMOHHOIO MarepHaia Mpyu OCIOKHEHHUIX B
HOCTKOBMZ[HbIﬁ NEpUOA XapaKTEpU3yeTCsd OTCYTCTBUEM IIpHU-
3HAKOB THITMYHOTO XPOHMYECKOTO BOCIAIUTENBHOIO Mpolecca
¢ npusHakamu auddysHoro ¢pudbposa. CoxpaHsOTCs MpHU3HA-
KU NPOJYKTHUBHBIX dHIAPTEPUUTOB, BO3MOXKHO (OPMHPOBAHHE

BTOPUYHBIX COCYIUCTBIX Majb(opManuii ¢ pasBUTHEM KHCT U
Oyiute3Hoit sMbpu3embl. OCIOKHEHUSI IPH BUPYCHOM HOpake-
HuM JErkux, cszanusie ¢ COVID-19, — nueBMoTOpakc, mnu-
OITHEBMOTOPAKC, ITHEBMOMEIMACTHHYM, OyJUle3Has JIerovHast
aMpuzema («CHHIPOM HCUE3AIOLIET0 JIETKOT0») TPeOyoT Jalib-
HEHILero M3y4deHus U pa3paboTKU COOTBETCTBYIOLIEH TaKTHKU
xnpyprnl{ecxnx BMCIHIATCIILCTB.

OcnoxHenre B Gopme OyIue3HOIl JierouHoi amMdu3eMsl 1o
TUILY «CHHPOMa HCYE3AIOILEro JETKOro» ¢ HanbobIlueil Bepo-
ATHOCTBIO CBSA3aHO C HapyLl_leHl/IflMl/I TUIIUYHBIX pEliapaTuBHBIX
MEXaHM3MOB JIETOUHOW TKaHU B COYETAHHUU C OCOOCHHOCTSMHU
BO3HHUKAKIIUX JIOKAJIbHBIX I/I/PIJ'II/I CUCTEMHBIX ayTOUMMYHHbBIX
peakuuif, 4To TpedyeT JalbHEHIIero H3yYeHHUsI.
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BAKHUHALIUSA: ITIPABO YEJIOBEKA NN OBA3AHHOCTD

"Mepuuk A.M., BSIpomenxo O.H., *Wumun H.W., *Jlykbsanos /J1.B., *I'uaska O.C.

!Hayuonanonwiii iopuduueckuil ynueepcumem um. fApociasa Myopozo, Xapvros;
’Kuesckuil nayuonanshwlil yuugepcumem um. Tapaca Lllesuenro;
SHayuonanvhas akademus npagogvix Hayk Ykpaunvl, Xapvkos, Ykpauna

2020 rox ctajd HOBOW TOYKOM OTYETa MCTOPHH HYeJIOBEYE-
cTBa, 0E3BO3BPATHO MOMCHSB NMPHUHATHIE B OOIIECTBE yKIa-
Il ¥ 3aCTaBHB BCE HACEICHHE 3€MIIHM KHTh IO-HOBOMY. B
KPU3UCHOW U HEOIpeIeNeHHON CUTyallud OCHOBHOM LEbIO
YeI0BEeKa CTAHOBUTCS KOHIIEHTPALUs Ha CBOEH BHyTpeHHEH
IIKaJie MOPaIbHBIX yOeKACHUH, MPUHATHE THOO OTTOP)KEHHE
TOTO HJIM MHOTO COLMANBHOTO mpoekTa. OZHAKO MPUHSATHE

© GMN

TOTO WJIM HHOTO PEUICHUS HE BCET/Ia 3aBHUCUT OT BOJIM OZHOTO
KOHKPETHOTO YeJIOBEKa, MOCKOIBbKY CYIIECTBYIOT TII00aib-
HBIE BBI30BBI, MacIITa0bl KOTOPBIX 3aCTaBIAIOT 0OBEIUHATH
BOJTIO BCEX CYOBEKTOB 00IIECTBA.

310pOBbE SABIACTCS OCHOBOI JIFOOOTO MPOIBETAIOMIETO 00-
nrectBa. Ecim 3mopoBbe yenoBeka HaXOAUTCS MO YIPO30it u/
WM eT0 OECIOKOST MBICIH O CMEPTENBHON O0NE3HU - TPYAHO

135



COCPEIOTOYUTHCS Ha YEM-TO ellle, IyMaTh 00 IKOHOMHYECKUX
Onarax, NPOJODKEHHH POJia, COOCTBEHHOM Pa3BUTHH, POCTE
B Kapbepe. OcTaBaTbCsl B JKUBBIX U OBITh 3A0POBBIM CTAHO-
BUTCSI IPUOPUTETOM YeJIOBEKa B yLIepO BCeMy OCTAJILHOMY.
3a nocijenHui ToJl MHOTHE BIEPBbIC UCIIBITAIN TAKYIO peallb-
HOCTb. [louTn Kaxkmoe pelleHue 4esoBeKa, I'PYMIbI JIIOAeH
Tenephb CONPOBOXKAACTCS HOBBIM PACUETOM: KAK MUHUMH3U-
poBaTh pUCK 3apaxxeHus uiau pacrnpoctpanenus COVID-19?

Hauunas ¢ 30 suBapsa 2020 roma, BcemupHas opranuzanus
30paBOOXPAaHECHUS 00BsIBUIA BCIBIILKY KOPOHABUPYCA YPE3BBI-
JaifHOW cuTyauuell B oOJacTH 31paBOOXPAHEHHs, YTO BbI3bI-
BaJI0 OECIIOKOMCTBO Ha MEXIYyHapoOIHOM ypoBHE. B TeueHue
OJHOTO MecslLla, YYUThIBas TPEBOXKHBIM YpPOBEHb PaclpocTpa-
HeHus, BecemupHas opranusanus 31paBooXpaHeHUs: 0ObsABUIA
0 BerbIlIKe miodansHoiM nanaemui [1]. Tloautudeckue nuaeps
BO BceM Mmupe Benblky COVID-19 cunTaror «BoitHO# npoTus
HEBUUMOTO Bpara» [2], «caMbIM OOJBLIMM BBI30BOM CO Bpe-
MeH Bropoii MupoBoii BoiHED [3] Wi «caMbIMU I€YaJIbHBIMU
yacamu rocyaapctsay [4]. Mcnonb3ys TepMHH «BOWHA» Kak Me-
Tadopy, PyKOBOIUTEII MHOTUX TOCYIapCTB OOBSIBUIIN PsiJI BCe-
CTOPOHHHUX Mep M0 3amuTe oT Hee [1].

Tot dakr, uto HekoTopsie cTpanbl (Hoas 3enanaus, ABctpa-
nust v FOsxuHast Kopest) 6picTpo caepikain pacipocTpaHeHHE BU-
pyca, OTHAKO CTOJIKHYJIUCh C HOBBIMM, 3aBE3CHHBIMHU CIIy4asMU
3aCTaBISIET cAenaTh BbIBOA, uTo modena Hax COVID-19 Bo3-
MO)KHa TOJIBKO BO BCEM MHUpPE U OIHOBpeMeHHO. KoponaBupyc-
Hast MHQEKIMS JODKHA OBITh MOOCKICHA BO BCEM MHpE, a HE B
Ka)XJI0M CTpaHe 10 OTAEIBbHOCTH.

Taxum oOpaszom, yHuutoxxkeHue Bupyca COVID-19 mo
BCEMY MHpY NperojiaraeT akTHBHOE COTPYAHHMUYECTBO BCEX
KHUTeNel MIaHeTsl, Kaxk10# CyliecTByoel cTpaHbl, TPaHC-
HallMOHAJIBHBIX KommaHuili u ¢ounos. U ecau B 2020 roxy
MeTogaMHu OOpbOBI ¢ BUPYCOM OBLIM MacKd M COLMAJIbHOE
JIMUCTAaHIIUPOBAHUE, TO OCHOBHBIM MeToioM 2021 rona craner
BaKLMHaLUA xuteneil 3emun. Crnenyer oOpaTuTh BHUMaHMUE,
410 MeToabl 2020 rosa moMoranu 3aMeIyTIUTh TEMIIbI Pacipo-
cTpaHeHus Bupyca, a Mmetos 2021 roga BO3MOXKHO MPUBEIET K
no6ene nHax COVID-19. OnHako u 37eCh KIIOYeBBIM (akTo-
POM CTAQHOBHTCSl MacCIITAaOHOCTh BAaKLMHHPOBAHUS, KOTOpas
SIBJSIETCS. OAHHMM M3 OCHOBHBIX (DakTOpoB 3P PEeKTHBHOCTH
60pbOBI ¢ JI00BIM MacIITaOHBIM 3a00JIe€BaHNEM, U KOPOHABH-
pyc - He UCKJIIOUEHUE.

Ilepen kaxIpIM 4YEIOBEKOM CTAHOBMTCS MOPaJbHO-IIPABO-
BOI BOIIPOC: yyacTHE B BaKLIMHUPOBAHUM — 3TO IPABO KaXKIO-
IO 4eJIOBEKA, KaK HOCUTEJS YEIOBEYECKOro JOCTOMHCTBA, YTO
HOJpa3yMeBaeT HEBO3MOXXKHOCTb OCYLIECTBIICHUSI KaKHUX-JIHOO
JIEMCTBUI HaJl YEJOBEKOM O€3 €ro comiacus, WIM e 00s3aH-
HOCTh 4jeHa oOIIecTBa, 4YTO MOIpa3yMeBaeT HEOOXOAMMOCTh
BaKI[MHUPOBAHUS B Ka4yeCTBE BONPOCA BBLKUBAHMA poJa 4eso-
BEUYECKOTO B LIETIOM.

Lenbio ucciienoBanus sABIAETCS IOUCK OTBETOB Ha BOIIPOC -
BAaKLMHALMS SIBJISETCS IPABOM WIIH OOSI3SIHHOCTBIO YeIoBeKa?

Marepuan u MeToabl. B cTatbe nccienyercs HHCTUTYT Bak-
LUHUPOBAHUS, €0 MEIUKO-IIPaBOBOI XapakTep U IPaBOBOE
perynupoBaHue, mpoOiieMaTHKa BHEIPEHHs WHCTUTYTa, MeXa-
HHM3MBI €T0 peajn3alii B COBPEMEHHOM JEMOKPATHIECKOM 00-
mecTBe. MeTo0I0rMuecKy0 OCHOBY MCCIIEA0BAHUS COCTaBIIA-
10T OOIIEeHayYHbIE METO/bI, K KOTOPBIM OTHOCSATCSI CUCTEMHBbIH
aHaJlu3, CHCTEMHOE MOJIEJIMPOBAaHNE, TUANICKTUYECKUN METOI.

PesyabTarsl u o0cy:knenue. Bakuunaius - Hanbonee a¢-
(eKTUBHBIN cr10c0o0 MPEIOTBPATUTD 3apaXKEHNE U TSDKEIIbIC HC-
XO[Ibl, BBI3bIBa€Mble BHpycamMu. HecMoTps Ha 3T0, OXBaT BakLU-
HalKell NPOTHB BUPYCHBIX MH(EKLH, CE30HHBIX I'PHUIIIOB BO
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MHOT'HX CTpaHaX MHpa, U YKpauHa He MCKIIOYCHUE, OCTACTCs
HU3KUM. Hepea KaXXJbIM MBICJIAIIMM YCJIOBEKOM BO3HHKACT BO-
MpOC, YTO SIBJISICTCS IOMEXOH B BaKLIMHAIMHY JIIOICH B IN100ab-
HBIX MaciiTabax?

B Mupe nmpoBoauTCst OOJBIIOE KOJIUICCTBO UCCIICIOBAHUI
IIPUYXH OTKa3a OT BaKLIMHAUWHU, HE BOCHPHUATUSA CO3ZHAHUEM
4yejnoBeka HeoOxoauMocTH Takoil mporenypsl. C. Dpaszo u
ero KoJuieru [5] mpoBenu uccieloBaHUE, UCIONb3Ys BOIPO-
CHHK, Kacalolluics aemorpaduu, A0POIOBOIl MOMOIIH, yC-
HOBI/lﬁ pucka u SHHHHﬁ, OTHOLICHUSA U NMPAKTHUKU, CBA3AHHBIX
C BaKI[MHAIMCH TMPOTHB I'PUITa OEPEMEHHBIX JKCHIIHUH B DK-
Bajiope. B mepexpecTHOM HCCIeA0BAaHUM TPHHSUIM Yy4acTue
842 >xeHIIMHBI, poAMBIIKEe peOCHKAa B TPEX OCHOBHBIX IOCY-
JapCTBECHHBIX aKyLl_lepCKO—FI/IHQKOHOFI/I‘IGCKI/IX OTACICHUAX
croiaudHoro okpyra Kuro. Cpenu GepeMeHHBIX JKEHIIMH Ha-
Omromancs HU3KUM ypoBeHb BakuuHanuu (36,6%) npotus
rpunna. @akTopel, CBA3aHHbIE ¢ BaKIMHALMEH, BKIIOYAIN
PEKOMEHAAINNU MEAULIMUHCKUX paGOTHI/IKOB, yBepeHHOCTb
B 6630HaCHOCTI/l BaKIIMHbBI IPOTUB TIpHUIllla U AOPOAOBOEC
HaOmonenune. Haubosnee dacThIMM NpUYMHAMH OTKas3a OT
BaKIMHAUU OBUIH OTCYTCTBUE PEKOMEHIAIMI CO CTOPOHBI
MEIUIMHCKUX paboTHUKOB (73,9%) u mocTyma K BakIMHE
(9,0%).

W3 mpoBeneHHOro UCClIeOBaHMs CICYAET clieaTh BbIBO/,
YTO JaKe €CJIM BaKLUHA SABJISAETCS AOCTYIHOU Ui rpakaaH
TOW WJIM MHOM CTPaHbl, OJHAKO HE MPOBOJSATCS 00pa3oBaTeiib-
HbIe NPOrpaMMBbl IO BOIIPOCAM HEOOXOAMMOCTH M 3HAYMMO-
CTHU BAaKIIMHAIIWU, ITOTCHIMAJI ITOBBIIICHUS noxa3aTenei«'1 BaK-
LUHALUY IPOTUB BUPYCOB Oy/IeT BCe BpeMsl Maaarh.

CrnenyeT oOpaTuTh TaK)ke BHUMAHUE, YTO CPEICTBA MAaCCOBOM
uH(OpPMaLMK aKTHBHO BIHSIOT HA CO3HaHME JIIoAeH 1 dop-
MUPOBAHHA TOI'O WJIM MHOTI'O B3IUIA 4. B CBsI3H C TAKUM FJ'IOGaJ'Ib-
HBIM BJIMSTHHEM Ha 00IIECTBO, CPEICTBA MACCOBOI HH(OpMALIUH
€ CEroJHsI OTHOCAT K YETBEPTOM BETKHU BJIAcTH [6].

Haubosnee pacnpocTpaHeHHOE OOBSICHCHHE HBIHCIIHETO
BCIIJIECKa HEYBEPEHHOCTH B BAaKIMHAX COCTOUT B TOM, YTO
HUHTCPHET Ja€T BO3MOXHOCTBL IMPOTUBHUKAM BaKIMHALUU
OXBATUTh IIHPOKYIO ayJJUTOPHUIO JJIsl OITIACKH CBOMX yOexe-
HHﬁ. HpOTl/IBHI/IKH BaKIIMHAlIUKU 4aCTO OTKPBITO HE ITPU3HAIOT
CBOCH MO3MLIMM U UCTUHHBIX HaMmepeHuil. Co cTOpOHBI NCH-
XOJIOTHYECKOTO aCIleKTa MPOTUBHUKHM BaKIUHAIIMU CTPEMSIT-
Cs Ka3aTbCs 60.]'168 YMEPEHHBIMU B CBOUX B3IIA4ax, 4YEM OHHU
€CTh Ha CaMOM JieJie.

Cnenyer oOpaTUTh TakKe BHMMaHUE, YyTO Hauboisiee H3-
BE€CTHBIC AaKTUBUCTBI KPUTUKYIOT JIMIIb HEKOTOPHIC BAKIIUHBI
U OTMEKEBBIBAIOTCS OT CIUIOUYCHHOTO COOONIECTBA paiuKailb-
HBIX IPOTUBHUKOB BakIMHAIUU. C OHOM CTOPOHBI, OHU yKa-
3BIBAIOT Ha HEI(P(HEKTUBHOCTH KOHKPETHON BAKIMHBI, HAH-
qye y Hee PUCKOB U MOCIEeACTBUN st 300poBbs. C npyroi
CTOPOHBI, TaKas H36MpaTeana${ MO3UILHA MOXCT CBUACTCIIb-
CTBOBaTb 00 HCIOJb30BAaHUM KOMMYHHMKAIlMOHHOH cTpare-
I'MH, LEeIbI0 KOTOPOH SABJISCTCS NPOABUKEHHE KAKOH-TO KOH-
erTHOI\/'I BAaKIMHBbI. BbIL]_[eI/ISJ'lO}KeHHOG CJ'[eleeT Y4YUTBIBATH
IpY U3YYCHUHU BONPOCA KPUTHKY BaKIMHAIMK U HOPMHUPOBa-
HUA OGLL(eCTBeHHOFO U UHAWUBUAYAJIbHOI'O MHEHUSA Y YJICHOB
001IecTBa B BONPOCAx 0053aTEIbHOCTU BaKIIMHAIINH.

Crenyer oOpaTuTh BHUMaHHE M Ha OTKa3 OT BAaKIL[HHAIUH B
CBA3U C HECIPUHATUEM YCIIOBEKOM TpallHLlHOHHOﬁ MCIHILIMHBI,
COMHCHHEM B €€ 3(1)(1)6KTI/IBHOCTI/I " UCITOJIb30BAHUEM B JICHCHUU
3a00s1eBaHMi aJbTCPHATUBHOM, HETPAAUIIHOHHON MEIUIIUHBL. B
3TOM KOHTCKCTC HeOGXOJlI/IMO IIOMHUTH, YTO INTAaBHBIM U (byH)]a—
MEHTAJIbHBIM IIPAaBOM YEJIOBEKa, 3aHUMAIOLIETO LEHTPAIbHOE
MECTO B CUCTEMC HCUMYILICCTBCHHBIX IIpaB, HAIIPaBJICHHBIX Ha
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obecrieyeHre EeCTECTBEHHOIO CYILIECTBOBAHHS (DU3HUESCKOTO
JIMUA SIBJISIETCS MPABO YeJIOBEKa Ha JKU3Hb [7].

Tak, K. AtBain ¢ xoyuieramu [8], n3y4ast BOIpoc B3aUMOCBSI3H
aJ'leepHaTPlBHOi’I MCIMUIUHBI U OTKa3a OT BaKIIMHALIUW UJIK HEPE-
HIATEJIBHOCTBIO B €€ IIPUMEHCHUU, IIPOBEJIU ):(eTaﬂbelﬁ Oorpoc
29 pomutenei, KOTOpbIE OTKA3aJUCh WM OTJIOKHIU BaKIMHA-
LU0 HEKOTOPBIX MJIM BCEX CBOUX JeTei. Onpoc MpoBOAMICS BO
Opumantie, 3anagnas Asctpaius u Anenaune, FOxxnas Ag-
crpasus ¢ ceHtssops 2013 roxa mo nexadpsb 2015 roaa.

AHanu3 JaHHBIX OIIpOca MOKas3al, YTO NpH JICUCHUM 3a-
0oJieBaHUIT MHOTHE M3 ONPOLICHHBIX HCIOIB3YIOT HEODHUIH-
AJIbHBIC UHCTPYKUUH l'[paKTPIKy}OLI.lI/IX CreruaJnucToOB IO HE-
TPaJAMLMOHHONW MeauIHe. BakiMHBI K€ paccMaTpuBalIUCh
UMH KaK TOKCHYHOE, HEeCTECTBEHHOE, MPOTHBOIPUPOIHOE
BMEIIATEIbCTBO B OpraHu3M dyesioBeka. COITacHO MX MHe-
HHIO, 3alUTa COOCTBEHHOH MMMYHHOH CHCTEMBI OpraHU3Ma
BO BpeMs U 1nocje 00Jie3HU JOCTAaTOYHA UL U3JICUCHUS Op-
rauusma ot Oosie3Hei. ONbIT JIedeHHUs] HeTpaAULIMOHHON He-
oduIHaTBHON MEIUIIHOI YaCTO JEMOHCTPUPYET €€ IPAKTH-
4eCcKyI0 Hed(PEeKTUBHOCTb, OJHAKO ITO HE MEHSET B3IIISI0B
€€ CTOPOHHHUKOB.

B pamkax uccrnenoBaHus cienyeT oOpaTUTb BHMMaHUE U
Ha OTKa3 OT BAaKIIMHALMK NPOTHB KOPHU B YKpaWUHE U MOCIIE-
CTBHSI TAKOTO BHIOOPA.

[To cioBam T. Xbr0271 1 ero kosuier [9], euie HelaBHO rocyaap-
CTBEHHBIE CITy)XKaline B chepe 31paBOOXPAHCHUS CUUTAIIH, YTO
YAQJIOCh MPAKTHYECKH MOJHOCTHIO JIMKBUANPOBATh KOpb B EB-
porie. OHAKO Ha CETOMHSAIIHUM JICHb YUCIIO OOJILHBIX TTOTCHIIH-
AJIbHO CMEPTEIbHOM 00JIE€3HBIO pacTeT BBUIY PE3KOTO MaJCHUs
ypoBHst BakuuHauu. Camoe 60JIbIIOe KOINYECTBO 3aMKCHPO-
BaHHBIX CJIy4aeB BBIABICHO B YKpauHe, B koTopoii ¢ 2017 roga
3adukcupoano 6osee 100 Thic. caydacs.

B oruere BcemupHoO# opranuzanuu 3apaBoOXpaHeHUs IS
EBporeiickoro pernoHa 0TMe4aeTcst, YTO YUCI0 OONBHBIX KO-
pbio B YKpauHe BbIllIe, YEM BO BCexX cTpaHax EBpomnsl BMmecTe
B3saThIX. B 2018 rogy B Ykpaune kopbro Gosenu Gosee 53
TBICAY YECJIOBCK, TOTJIa KaK B OCTAJIbHBIX CTpaHax EBpOHbI B
nesnoM - 34 teicsuu [10]. B Munucteperse 34paBooXpaHeHUs
YKpauHbl OTMEUAIOT, YTO BCE PErHMOHBbI 00ECHe4YeHbl BaKIIU-
HaMu NpoTuB Kopu npousBoxactsa bensrun u CHIA: no co-
crosinuto Ha 23 mas 2018 rona B Ykpaune Obuio 824 521 noza
[11]. IIpu sTom, B 2009 roay oxosio 80% nereit 1o roga Obun
IPUBHUTHI OT KOpU. B TeueHue mocienyromux JeT ux Kojauye-
CTBO YMEHBIIMJIOCH KapauHanbHO U B 2016 cocrasuio 45%
[12]. M3 BBILIEU3I0KEHHOTO CIEAYET, YTO NPUUMHON OTCYT-
CTBUA BaKIIMHAILIUU ITPOTUB KOPU Ha HCO6XO)11/IMOM SMUACMHU-
OJIOTHYECKOM ypPOBHE B YKpaWHE SIBIISICTCS HE OTCYTCTBHE
HEOOXOUMBIX BaKIIMH, a CO3HATEIbHBIN BEIOOP OTPHUIIATEIb-
HOI'0O OTHOLICHHUS IpakxgaHaMy CTpaHBbl.

OpHOM M3 NPUYMH BCIJIECKAa KOPU B YKpauHE SIBISETCS OT-
Ka3 OT BaKIMHALMUH JeTeil, 4TO OOYCJIOBJICHO ICHXOJOTrHYe-
CcKUM (DaKTOpPOM, BBI3BAHHBIM CMEPTBHIO IIKOJIBHUKA, KOTOPOIO
B KaHyH CMepTH BakKLMHHpOBaiIu oT kopu. [Ipu sToM cpezncTsa
MaccoBOil MH(OPMAIMU CITYCTs TPUHAALATH JIET MOCe COObI-
TUS U IIPOBEACHWA MHOTOYUCICHHBIX MEIUIIUHCKUX SKCIIEPTU3,
MPEIOCTABIISIIOT KapIUHAIBHO MPOTHBOPCUUBYIO HH(OPMAIIHIO
0 IIPUYMHHO-CIIEICTBEHHOH CBSI3U MEXY BaKLIMHALMEH IIKOJIb-
HHKa [TPOTHB KOPHU U €r0 CMEPTHIO.

13 mast 2008 roga 11-kmaccuuk A. n3 Kpamaropcka Jlonen-
KO oOmacTi YKpauHbl yMep B TOpOjCKoii GonbHuile. Hakamy-
HC eMy BMECTE C APYIMMHU IIKOJIbHUKaMH CACJIAJIM IIPUBHUBKU
HPOTHB KOpHU M KpacHyxu Tresivac, IpOU3BOJICTBA MHIUHCKOM
kommanun Serum Institute of India. ITocie o603HadeHHOTO (ak-
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Ta, Psil YKPAHHCKUX MHTEPHET-PECYPCOB OIYOINKOBAIN CTAThH
Ha COOTBETCTBYIOLIYIO TeMaTHKy. He BraBasch B JeTalbHbIN
aHaJIM3 COIep)KaHHs crareil, oOpaTUM BHMMaHHE HA MX Ha3Ba-
HUS M ATy IyONIMKauy (1aTa IPUBOIUTCS ISl IEMOHCTPALIMN
BO3MOXHOCTH IPOBEACHUSA KaKI/IX—J'II/I6O Hay'-leIX, MCOULINH-
CKHX 9KCIEPTH3 KacaTeJIbHO MOATBEPIKACHUS JINOO ONpoBep-
KEHMsI IPUUYUHHO-CIICICTBEHHON CBS3M MEXAY BaKLMHALU-
el IIKOJbHUKA HMPOTUB KOPU U ero cMmepthio): «lllkonbHUK
n3 Kpamaropcka ymep mocie HpUBHUBKHM OT Kopu», 13 mad
2008 ropma, https://ukraine.segodnya.ua/ [13]; «Anton Tu-
IIEHKO yMep II0Ciie IMPUBUBKU NMPOTUB Kopu», 15 mas 2008
roga, https://gazeta.ua/ [14]; «[ennpokypop: OSKcmepTH3a
HOATBEPIUIIA, YTO IKOJbHUK THIIEHKO yMep OT NPUBUBKUY,
19.09.08, https://www.unian.net/ [15]; «Ymepiuii B kpama-
TOopckoi OonbHUIle 17-meTHHIT AHTOH THICHKO OBUT 3710pPOB
H HEC Hy)l(jlaﬂcﬂ B ﬂOHOHHHTeHbHOﬁ BaKIIMHAIMH. PaHee eMy
yoKe JIeNlalin IBE MPUBHUBKH OT Kopu», 28.08.2008, https://crime.
fakty.ua/ [16]; «Ilouemy wmbI TeGst motepsiin, Anton? Ilocie
clellaHHOW NpuBHMBKH, B Kpamaropcke ckonvasncst 17-neTHuii
yueHuk 10-ii mikonbl AutoH Tumenko», 16.05.2008, https://
www.kramatorsk.info/ [17]. B utore, o pesynsraram sKkcrep-
TU3bl, BecemupHas opraHuzanus 3ApaBooXpaHeHHs 00HAPOI0-
BaJIa BBIBOJ, YTO CMEPTh A. HE CBs3aHA C BaKLIMHAIMEH IPOTUB
KOpHU, Ha3BaB IPUYMHON CMEPTU IOHOIIM CENTUYECKUI MIOK,
BBI3BAHHBIN HH(EKIIMOHHBIM 3a00sieBanueM [18].

}IeﬁCTBHﬂ rocygapCTts B OTHOLICHUHM BaKIUH JIA JIMKBU-
nauuu kopu B EBporie Ha 2015-2020 rr. U3/10XKEHBI B CTpa-
Teruu, Kotopas Obuia ogodpeHa 53 rocynapcrsamu. Crieayet
OTMETHUTH TO, UTO 10 KpaiiHel Mepe 95% Kkax a0l rpymsl Ha-
CCJICHUA OOJI’KHBI UMCTh PIMMyHl/ITCT 6.]'[3.1"0}13]:)5{ JABYM JA03aM
BAaKIIMHALIMHU WUJIH npeamecnsyromemy KOHTaKTy C Bl/IpyCOM,
4TOOBI 00ECIEUUTh 3aLIUTY COOOLIECTBa AJs BCEX, BKIIOYAs
JIETEH, CIUIIKOM MaJ€HbKHUX JUIsl BAKLIMHALIMH, U APYTUX JIHUIL,
KOTOPBIC HE MOFyT 6I)IT]> UMMYHU3UPOBAHHBI BBUAY HaJIn4us
JIpyrux 3a001eBaHui MEIUIIMHCKUX MTOKa3aHUH.

JlupekTop oOT/Aena uYpe3BBIYAMHBIX CUTyauud B obnacTu
3/[paBOOXpaHECHUs] U HHQPEKIHOHHBIX 3aboneBanuii EBpo-
HeiCKoro peruoHanbHOro Opo BcemupHON opraHuzanun
31paBooxpaHeHuss H. DMHpoOrIy KOHCTaTHpyeT TOT (axT,
YTO SJIMMHUHAIMA KOPU BO3MOKHA U SABJIACTCA 3(b(beKTI/IBHblM
METO/JIOM 3aIUTHI JIMIl BCEX BO3PACTOB OT IPEJOTBPATUMBIX
crpaganuii U cmeptu. Ilo cocrosiuuio Ha xouern 2017 roxa B
43 eBpOIEHCKUX CTpaHaX MPEKpalieHO PaCcpOCTPAHEHUE YH-
JIEMUYECKON KOpU KaKk MUHUMYM Ha 12 MmecsueB. HekoTopsim
U3 HHUX TaKOKEe YI1aJ10Ch OHU3UTH ITOKa3aTelb PACIPOCTpaHe-
HMS BUpYyCa JI0 O4€Hb HeOOJBIIOro yucia ciaydaes B 2017 u
2018 romax [19]. HocTuub Takoro pe3yaprara CTajao BO3MOXK-
HBIM MMEHHO Onarojaps BaKIIMHUPOBAHMIO HaceleHus 000-
3HAYEHHBIX CTPaH MPOTUB KOPHU.

}IpyFHM NPpUMEPOM MMO3UTUBHOI'O BIIMAHHUSA BaKIIMHALIUN HA
60pr0y ¢ HHDEKIIMOHHBIMK 3200JICBAHUSIMHU, OTIACHBIMH JIJISI
BCEX )KPITeJ'[eﬁ 3€MJIM, SABJACTCSA MCIOJB30BAHUEC IJId UMMY-
uu3auuu npenaparos Pfizer/BioNTech B Uspanie, xoTopas
10 Ceil JICHb SIBJISICTCSI CTPAHOM ¢ HaWOOJbIICH T0JCH MpH-
BuBOK npotus Covid-19. M3paunnbckue ydenbie oOHapomoBa-
JIA TaHHBIE TPEAbIAYIINUX HaOJIIoAeHUH 3a pesysbraTaMy Ha-
L[I/IOHaJ'IbHOﬁ nporpamMmaI I/IMMyHI/I3aLll/IPI, KOTOpas HadallaCb
20 nexadbps 2020 rona. YayuiieHue mokasaresie KOJu4ecTBa
HOBBIX CJy4aeB 3a00JIeBaHUsI U TOCIUTANIN3MPOBAHHBIX Ia-
[MEHTOB MPOU30ILIO0 Yepe3 21 AeHb nocie Havajia KaMIIaHuu
BAaKIIMHAIIUH.

VYuensie u3 HayuHo-uccienoBaTeabCKoro MHCTUTyTa Bel-
MaHa B PexoBOTe KOHCTaTHPYIOT, YTO MOCKOJbKY M3paumnb
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SIBJSIETCS OJHOW M3 NEPBBIX CTPaH, KOTOpas OCYIIECTBUIA
MacmTabHyl0 KaMIaHWIO BAKIHMHAILMK TPa)<IaH, TO JaHHBIE
UX WCCIEJO0BAaHUH MOTYT HpEACTaBIAThH OOJBIION HHTEpec
I MHOTHX cTpaH mupa. JloueHTt kadeapsr 6uonornn Ms-
PaMIbCKOTO TEXHOJIOIMYECKOro MHCTUTyTa J[Bop ApaH 3a-
SIBUJI, YTO BAaKLIMHAIMS [O0Ka3ajia BBHICOKYIO (P (eKTHBHOCTD
B YMEHBIICHUH KonuyecTBa ciaydaeB Covid-19 rocnuranusa-
1uif 1 cMepTHOCTH. Mcmonb3yss HHGOPMAIUIO O 3apakeHHH
¥ TOCMHUTANN3UPOBAHHBIX MALMEHTAX CPEeIN BaKIIMHUPOBAH-
HBIX JIMI, ApaH BBISIBHJI, YTO IIPUBUBKU YMEHBIIWIN YHCIIO
cinyuaeB Covid-19, npu 3TOM ypoBeHb rOCHHTAIM3ALMN Ta-
[[HCHTOB C TSDKEJIBIMH MPOSBICHUSIMHU OOJE3HU YMEHBIIUICS
Ha 90% [20].

BeiBoawbl. [lpu moucke orBeTa BaKUMHUPOBATH WU HET
ce0s U CBOMX JIETeH, Ka)XIOMy WICHY OOILIeCTBa MPHUXOIUT-
csl esiaTh CBOH COOCTBEHHBIM BBIOOD, KOTOPBIH 3aBHCHUT OT
yOeKJIeHUH U B3MNIAOB 4enoBeka. Ka/blil cTaHOBHUTCS Tie-
pen BBIOOpOM: ATO MOE NpaBoO, KaK MHAMBUAA WU 00s3aH-
HOCTh, KaK WIEHa TPYHIbI, OOUIMHBI, OOLIECTBa, CTPAHBI,
KOHTHHEHTA, IUIAHETbl, Ha KOTOPOTO BO3JAraeTcs OTBET-
CTBEHHOCTb 32 BBDKMBAHHE YEJIOBEUECKOro poja B 6opnbe ¢
HEBHJIMMBIMH BparaMu — BUPYCaMHu.

Cpenu NpUYKH HEOBEPHsl K MPOLECCY BaKIMHALUH CIIEyeT
BBIJICIUTE!

- HeZI0BepHe K MPOM3BOJMTEISIM BaKIMHBI, KOTOPbIC 3aUHTe-
pecoBaHbl YKOHOMHYECKHU B MOJIYYEHHHU MTPUOBLIN;

- K MEJULIUHCKUM YUPEXKACHHUSIM, KOTOPBIE AEJIal0T IPUBUBKH
Y YCIIOBUSIM, B KOTOPBIX XPAHSTCSI BAKIIMHBI;

- K TOCY/IapCTBEHHBIM OpraHaM, OCYIIECTBIISIOIINM IIPOLECC
3aKy[IKH BaKIUH M BO3MOXKHOCTb KOPPYHLIHOHHOTO (akropa
IPH 3J10yNOTPEOICHUN CBOMMH MOJHOMOYHSIMHU;

- 00s13HB Oose3Helt 1 MOOOUHBIX P (HEKTOB BaKIIMHALINH;

- HCKa)XEHHE CPEACTBaMH MacCOBOH nH(OpManny 00beKTHUB-
HBIX JIJAHHBIX O BaKI[MHALUH.

be3ycroBHO, BBIICH3IOKEHHBIE (AKTOPBI BIHMSAIOT Ha BbI-
0Op YEeTOBEKOM MOJENH IMOBEICHUs MPU BakuuHaimu. W naxe
IpH OTCYTCTBHY QHTHBAKIIMHAJIBHOTO JBHIKCHHSI B KOHKPETHOM
CTpaHe U IMPHUCYTCTBHSL XOTS ObI HEKOTOPBIX U3 MEPEUHCIICHHBIX
(baxTopos, popMupyeTcst HeOIaronpUATHBINA KJIUMAT IJIsI CO3/1a-
HHSI [TO3UTHBHO HACTPOSHHOTO CO3HAHMS OOLIECTBA U HHUBH/IA
Ha MPOIECC BaKIMHAMU U KOJJICKTUBHONH MMMYHH3ALUH TIPO-
THUB TOTO WJIM HHOTO BUpYyCa.

IpocnexuBaercs yeTkasi 3aKOHOMEPHOCTb, YTO MaJCHUE J0-
BepHs K BAKLMHALMU NPUBOJUT K CHIDKEHHIO KOJIMYECTBA BaK-
[IMHUPOBAHHBIX JIMLI, KaK CJIEICTBHE, CHIDKACTCS UMMYHH3ALHS
o011ecTBa OT BUPYCOB, B Pe3yJIbTaTe IPOUCXOASAT BCIBIIIKH 00-
JIe3Heil, KOTOpbIe yXKe ObLIM MIMMHHUPOBAHBI, H CMEPTh JIFOZICH
B pe3yJIbTaTe OCIOKHEHHUIT [0CIIe MePEeHECEeHHBIX BUPYCHBIX 3a-
GosieBaHUI.

Cdhopmuposars 1100 BEpHYTH J0Bepue K d3PPEKTHBHOCTH
BaKI[MHALUU aBTOPBI PEKOMEHAYIOT ITyTEM:

- KPU3MCHOM KOMMYHHKALMHU - MALMEHTHI JOJDKHBI TOJTY-
4aTh YETKYIO U MOHATHYIO0 HH()OPMAIIMIO 0 BaKIIMHAX OT jeda-
mux Bpauell. Huskuil ypoBeHb OCBEJOMIICHHOCTHU SIBJISETCS
IPEIIOCHIIKON K JIETKOBEPHOMY BOCIHPHUSTHIO HETaTUBHOM
UH(OPMAIMK O MOCIIEACTBUSIX TPUBUBOK;

- YMEHbBILICHHS MOJIMTUYECKOrO BIIMSHHS Ha MPOLECC HH-
(GopmupoBaHus 0 BakiuHax. YacTO OMIO3UIMOHHBIC IMOJIH-
TUYECKHE CHJIBI UCIIOJIB3YIOT BONIPOC BAKI[MHALUH B KAUECTBE
KPUTHUKHU JEHCTBYIOIIEH BIACTU, IPEIOCTABIISAS [IPH ITOM HE
BCerza npasauByo nHpopmanuio. L{enpio sBisieTcs moApbIB
JIOBEPUsI K BIIACTH, IIPU ATOM CHIDKAETCS M OBEpPHE K BaKIU-
HAallNH;
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- KOHTPOJISI 32 CPEeICTBAMM MAaccoBO# MH(pOpMaLUU B BO-
npocax JOCTOBEPHOCTH (haKTOB, KOTOPBIE M3JIAraloTCs B ITy-
onukanusx U 063opax. B cnyuasx pesuHpopMmaiuu B BOIpo-
cax BaKIMHAlMU IIPUBJIEKATH aBTOPOB CTaTeﬁ U U3JaHUus K
OTBCTCTBCHHOCTH,

- THOPMHUPOBAHHS HACEJICHUS CTPAH, PETMOHOB, IIJIAHETHI O
60."[63H5[X, BBI3bIBACMBIX Bl/lpyCaMl/I, UX OCJIO)KHECHHAX U CMEPT-
HOCTH. B CBsA3HM C TEM, YTO MHOTHC 60J'[e3HI/I, BBI3BAHHBIC BU-
pycamu, 61arofapst BaKIMHALMK [IEPECTANN PACIIPOCTPAHSITCS,
CO3/1aeTCsl WIUTIO3MsI UX OTCYTCTBU. Jlioau mepecranu GosTh-
cst 6a30BBIX MH(EKIHI, TOCKOJIIBKY HE CTAIKUBAIOTCS C HUMHU.
O003Ha4YeHHBIN 3G PeKT HAOMIOmANCs B Hayajie pacrnpocTpa-
Henus nangemMuu Covid-19, B omacHOCTb KOTOPO# MHOTHE HE
BEPUJIK, OCHOBHBIM aprMeHTOM B le/IC](yCCPIl/I BBICTYIIAJI TE3HUC,
4TO HUKTO M3 OKPYXKEHHs He 00JIeeT, 3Ha4uT, BUpyca HET, orac-
HOCTb OTCYTCTBYeT. UeM OoJibliie 4ieHbl 001IeCTBA 3HAIOT O pas3-
JIMYHBIX 3a00JICBAHUAX, UX TOCICACTBHUIX, TEM OOJBIIC CPEan
HHUX CTOPOHHUKOB BaKIMHAIIUH.

B kauecTBe oTBETa Ha BOINPOC, MOCTABJICHHBIM B Hauale
CTaThU, aBTOPBI IPUBOIST CJIOBa [eHEepanbHOro AMPEKTOpa
BcemupHroil opranuszanuu 3apaBooxpaHeHus Teapoca An-
xaHa ['eOpeiicyca: "Tor daxt, 4to m10060it pedeHOK ymHpaer
oT OoJsie3He#, KOTOpble MOXKHO IMpPEerylpeIuTh C MOMOIIbIO
BaKIWH, SIBJISIETCS OTKPOBEHHOM OOMIIOW M KOJUICKTUBHOMU
HECIIOCOOHOCTBIO 3aIUTUTh Haubojee ys3BUMBIX JeTeil B
mupe" [21].
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SUMMARY

VACCINATION: HUMAN RIGHT OR DUTY

'Mernyk A., '*Yaroshenko O., >*Inshyn M., *Lukianov D.,
13Hyliaka O.

Yaroslav Mudryi National Law University, Kharkiv, Taras
Shevchenko National University of Kyiv; *National Academy of
Legal Sciences of Ukraine, Kharkiv, Ukraine

The article focuses on the fact that 2020 has become a new
point in the history of mankind, irrevocably changing the ways
of life accepted in society and forcing the entire population of
the earth to live in a new way. If a person’s health is threatened
and / or worried about the thought of a terminal illness, it is
difficult to focus on something else. Over the past year, many
have experienced this reality for the first time. Effective Janu-
ary 30, 2020, the World Health Organization has declared the
coronavirus outbreak a health emergency, causing international
concern. The fact that some countries (New Zealand, Australia
and South Korea) quickly contained the spread of the virus, but
faced new, imported cases, leads to the conclusion that the vic-
tory over COVID-19 is possible only worldwide. And if in 2020
masks and social distancing were the methods of fighting the
virus, then the main method of 2021 will be the vaccination of
the inhabitants of the earth. However, here, too, the key factor is
the scale of vaccination, which is one of the main factors in the
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effectiveness of the fight against any large-scale disease. Here,
every person faces a moral and legal question: participation in
vaccination is the right of every person as a bearer of human
dignity, which implies the impossibility of taking any action on
a person without his consent, or the duty of a member of society,
which implies the need for vaccination as the question of the
survival of the human race as a whole.

The article draws attention to the refusal to vaccinate against
measles in Ukraine and the consequences of such a choice. The
reason for the lack of measles vaccination at the required epide-
miological level in Ukraine is not the lack of the necessary vac-
cines, but the conscious choice of a negative model of behavior
by the citizens of the country. The refusal to vaccinate children
may be due to a psychological factor caused by the death of a
student who was vaccinated against measles on the eve of death.
At the same time, the media thirteen years after the event, con-
ducting numerous medical examinations, provides fundamen-
tally contradictory information about the causal relationship be-
tween the vaccination of a student against measles and his death.

Based on the analysis, it was concluded that vaccination is
the most effective way to prevent infection and severe outcomes
caused by viruses. Despite this vaccination coverage against vi-
ral infections, seasonal influenza in many countries around the
world remains low. Even if a vaccine is available to the citizens
of a particular country, but educational programs are not carried
out on the need and importance of vaccination, the potential for
increasing vaccination rates against viruses will continually di-
minish. The most common explanation for the current upsurge
in vaccine uncertainty is that the Internet enables vaccine de-
niers to reach out to a wide audience by publicizing their beliefs.
Some activists only criticize some vaccines. Such a selective
stance may indicate a communication strategy used to promote
a particular vaccine. Attention should also be paid to the refusal
to vaccinate due to the lack of acceptance by the human mind
of traditional medicine, not belief in its effectiveness, the use
of alternative, alternative medicine in the treatment of diseases.

The reasons for not trusting the vaccination process are high-
lighted. These include: lack of trust in vaccine manufacturers
who are economically motivated to make a profit; not trusting
medical institutions that provide vaccinations and the conditions
in which vaccines are stored; lack of confidence in government
agencies involved in the procurement of vaccines, the possibil-
ity of corruption in case of abuse of their powers; fear of disease
and side effects due to vaccination; distortion by the media of
objective data on vaccination.

Keywords: vaccination, COVID-19, measles, immunization,
right, duty.

PE3IOME

BAKIIMHALIMSA: IIPABO YEJIOBEKA UJIM OBSA3AH-
HOCTb

"Mepuuk A.M., *SIpomenko O.H., »*Unmun H.A.,
L3 Jlykbsanos 1.B., *I'naska O.C.

'Hayuonanvnolii opududeckuii ynusepcumem um. AHpocrasa
Myopozo, Xapokos; *Kuesckuil HayuonaibHbill yHUSEpCUmem
um. Tapaca Illesuenro; *Hayuonanvhas axademusi npagosblx
nayxk Ykpaunwi, Xapvros, Ykpauna

B crarbe akueHTHpYeTCS BHUMaHHE Ha TOM, 4yTo 2020 rox
CTaj HOBOM TOYKOH OTYETa UCTOPHH YEIOBEYCCTBA, OC3BO3-
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BPATHO MOMEHSIB IPUHSTHIC B OOLIECTBE YKJIAAbl U 3aCTaBUB
BCE HAacCeJCHHE 3eMJIM XKHUTh 1o-HOoBOMYy. Eciu 310poBbe ye-
JIOBEKa HAXOAMTCS MOA yrpo30il M/MiaH ero OecHOKOST MbIC-
JU O CMepTeNbHON OO0JIe3HU - TPYAHO COCPEAOTOUYMTHCS Ha
4eM-TO elle. 3a MOCJIEAHNI IO/l MHOTHE BIIEPBBIC HCIBITAIH
Takytoo peanbHocTh. Haunnas ¢ 30 saBaps 2020 roma, Bee-
MHpHasi OpraHu3alys 3PaBOOXpaHeHHs OOBSIBHIIA BCIBILIKY
KOpOHABHpYca Ype3BblYaiiHON cuTyanueil B 061acTH 34paBo-
OXpaHEeHHMsI, YTO BBI3BAJIO OSCIIOKONCTBO HA MEX/yHAPOIHOM
yposue. ToT ¢akr, uto Hekotopsie cTpanbl (Hosas 3enanaus,
Agctpanus u FOxnass Kopest) ObicTpo caepkaliu pacrpo-
CTpaHeHHe BUPYCa, OJHAKO CTOJIKHYIINCH C HOBBIMH, 3aBE3CH-
HBIMU CJTydasiMH, 3aCTaBIISICT CAeJaTh BHIBO, YTO T00ea Hal
COVID-19 Bo3moxxHa TobKO BO BceM mupe. U ecau B 2020
rogy mMeroaaMu 60pbsObI ¢ BUPYCOM OBUIM MAacKH U COLMAJb-
HOE JMCTAHIMPOBAHHE, TO OCHOBHbIM MeToaoM 2021 rona
CTaHET BakKUMHAUMA >KuTeneil 3emid. OJHAKO KIOYEBBIM
(akTOpPOM CTaHOBHUTCS MAcCIITAaOHOCTh BaKIIMHUPOBAHHUS, KO-
TOpasi sIBJSIETCS OJHUM M3 OCHOBHBIX (hakTOpoB 3(h(eKTHB-
HOCTH 60pBOBI ¢ JII00BIM MacITabHBIM 3a00s1eBanueM. [lepen
Ka)K/bIM Y€JOBEKOM CTABHTCS MOPaJbHO-IIPABOBOM BOIPOC:
ydacTHe B BaKLIMHUPOBAHUHU — ITO MPABO KAXKIOTO YeJIOBEKa,
KaK HOCHUTEJISl 4eJI0BEYECKOro JOCTOMHCTBA, YTO MOApasyMe-
BAeT HEBO3MOXXHOCTb OCYILIECTBICHUS KaKUX-TM00 AecTBUM
HaJl 4eJOoBeKoM 0e3 ero coracusi Win 00sM3aHHOCTh 4JICHA
oO1uiecTBa, 4TO MOAPa3yMeBaeT HEOOXOJMMOCTh BaKIIMHUPO-
BaHMs B KQUECTBE BONPOCA BHDKUBAHUS POJA YEIIOBEYECKOTO
B LICJIOM.

Ha ocHOBaHHM NPOBEACHHOrO aHallM3a CIHENaH BBIBOJ,
4YTO BakIHMHAIHUs - Hanbosee 3¢ deKTUBHBIN crocob mpe-
JNOTBPATHTh 3apa)KCHHE M TSKEJIbIe MCXOMbI, BHI3bIBACMbIC
BUpycamu. HecMoTps Ha 3To, 0XBaT BaKIMHALMEH NPOTUB
BHUPYCHBIX HH(PEKIIHil, CE30HHBIX IPHUIIIIOB BO MHOTHX CTpa-
HaxX MHpa OCTaeTcCs HU3KUM. J[ake eciau BaKkLIMHA SIBIISCT-
Csl TOCTYIHOW JUIS TPaKJIaH TOM WJIM MHOW CTpaHbl, HO HE
HPOBOASTCSL 00pa3oBaTesbHbIE IPOrpaMMBbl O BONPOCAM
HEO0OXO0MMOCTH ¥ 3HAYMMOCTH BaKLUMHALHMH, MOTCHIIHAI
HOBBILICHUST MOKa3aTeledl BaKIMHALMK HPOTHB BHUPYCOB
Oyner Bce BpeMms mnajarh. Haumbonee pacmpocTpaHeHHOE
00BsICHEHHE HBIHEIIHEro BCIJIECKa HEYBEPEHHOCTH B BaK-
[IMHAX COCTOMT B TOM, YTO MHTEPHET JaeT BO3MOXKHOCTH
IPOTUBHHMKAM BaKIMHAIMU B ONJIACKe CBOUX YOEXJICHHH
OXBaTUTh HIMPOKYIO ayauTopuio. HekoTopble aKTHBUCTBHI
KPUTHKYIOT JULIb ONpe/leJIeHHble BaKIMHbI. Takas nu3dupa-
TeJbHAas MO3HULHS MOXET CBUICTEIHCTBOBATH 00 MCIIONb-
30BaHMHM KOMMYHHKALlHOHHOW CTpaTeruu, Heiblo KOTOPOM
SABJSCTCS NMPOABMIKEHHE KOHKpPETHOW Bakiuubl. Crenyer
00paTUTh BHUMAHWE M Ha OTKAa3 OT BaKIMHAIMU B CBSI3H
C HEINpPUSITHEM YeJIOBEKOM TPAJAMIIMOHHON MEIMIIMHBI, OT-
CyTCTBHEM Bepbl B €€ 9()(YEKTUBHOCTh, MCIIOIb30BAHUEM
Ipy JIeYeHUU 3a00JeBaHUN aJIbTEPHATUBHON, HETpaIULIH-
OHHOW MEIHMIIMHBEI.

BoiiessitoTcss NMpUUMHBL HEJOBEpUs K MPOLECCY BaKLU-
HAllM{: HEJOBEpHE K MPOU3BOJUTENSIM BaKLUHBI, KOTOpBIE
9KOHOMHYECKH 3aHHTEPECOBAHBl B IOJIyUYCHHH MPUOBUIM; K
MEJIUIMHCKUM YUPEXKICHHUSIM, KOTOPbIC JCIal0T IPUBUBKU U
YCIOBHSM, B KOTOPBIX XPaHATCS BAaKLUUHBI; K TOCYIapCTBEH-
HBIM OpraHaM, OCYIIECTBIISIONIMM IIPOLECC 3aKy KN BaKIHH,
BO3MOXKHOCTB KOPPYIIHOHHOTO (aKkTopa IpH 3J10ynoTpedie-
HUM CBOMMH ITOJIHOMOYMSIMH; OO0sI3Hb O0JIe3HEH U MOOOYHBIX
3(h(HEeKTOB BaKIMHAIINK; HCKAKCHUE 00bCKTUBHBIX JTaHHBIX O
BaKI[MHALUHU CPEICTBAMHM MacCOBOW MH(OPMAIHH.
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COVID-19 VACCINATION: CHALLENGES AND OUTCOMES OF GEORGIAN HEALTHCARE SYSTEM

Gorgiladze N., Sachaleli N.

Grigol Robakidze University, Tbilisi, Georgia

The 2020 became devastating for global health. The rapid
spread of the unknown virus has caused the death of millions of
people worldwide and has placed a heavy burden on the health
systems and economies of all countries. The struggle against the
invisible enemy is still going on today.

The rapid and uncontrolled spread of the Coronavirus has led
to an overload of the healthcare system. Various preventive mea-
sures have been taken worldwide to stop the spread of the virus.
Most of the institutions were closed, and the workflow switched
to remote mode; The public gathering was forbidden, and a cur-
few was imposed; social distancing appeared the best weapon
against the virus. Pandemics caused the global crises; by the end
0of 2020, there were more than 83 million cases, while the death
rate was over 1.82 million [7].

Covid-19 has completely changed people’s lives, lockdown
and isolating up to 4 billion people worldwide, produced fear
and panic in society. Moreover, the stressful environment,
along with health problems, provoked psychological problems
[14,17,18].

The Coronavirus posed the greatest challenge for humanity
as the struggle against Covid-19 became a top priority for all
countries. In addition to high rates of morbidity and mortal-
ity, Covid-19 also issued unprecedented economic costs. A
way out of the current crisis is only possible by achieving
herd immunity through vaccination. Scepticism and vaccine
rejection threaten the achieved progress made to date in the
fight against vaccine-preventable diseases. Achievements of
modern science relating to vaccination in emergencies de-
serve recognition. Decades of work have been done within a
year; a leading manufacturer has developed several vaccines
with running different trial phases simultaneously. Some of
them received approval from regulatory bodies and are used
in large quantities.

In countries where the vaccination process began early, the
level of effectiveness is perceived. The best example of this is
Israel, where restrictions are almost released, and society re-
turned to its normal rhythm of life. In the modern world, despite
the progress and innovative achievements in science, supersti-
tion and mistrust in science, especially in vaccines, remains
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an essential problem. Anti-vaccine propaganda and fake data are
widely spread through social networks and lead to misinformation.

Scepticism and anti-vaccination attitudes of a particular group
of society pose a great threat to the effectiveness of the vaccina-
tion process and raise a dangerous barrier to the development of
herd immunity [1].

Figure 1 demonstrates a framework for understanding 11 re-
maining and new policy challenges in implementing successful
COVID-19 vaccination campaigns, which is very important for
developing countries.

Supplying and
disseminating the vaccine
around the world [———" \

Ensuring continued
development of safe and
effective vaccines

Deploying the vaccine
within countries

paigns

Safety and securely

transporting and delivering

vaccines

Determining fair vaccine

allocation

Encouraging the uptake of

vaccines

Ethical implications of

vaccine passports and

other vaccine requirements
+  Adapting clinical and

health research system

¢ Maintaining strong and
sensible R&D incentives

+  Running coordinated
clinical trials o Ersuring equitable veccine

«  Authorizing safe and access globally
effective vaccines Manufacturing sufficient
efficiently and quantities and maintaining
Transparently supply chain czpacity

e Monitoring effect:veness
during (and after) vaccine
deployment

against COVID-19

Successful global vaccination cam;

note: Forman et al. [8]

Fig. 1. A framework for understanding 11 remaining and
new policy challenges in the implementation of successful CO-
VID-19 vaccination campaigns

Material and methods. This study is based on qualitative and
quantitative research methods. Analysis of the scientific litera-
ture and regulatory documents is also provided. The purpose of
the study was to find out the current situation of the vaccina-
tion process in the different countries and Georgia. Thus, the
research was carried out on the hypothesis that the vaccination
process causes difficulties for developing countries.
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Sampling procedures and participants

To obtain information about the vaccination process, a socio-
logical study was conducted. The selected online questionnaire
was distributed on social networks and by e-mails (random sam-
pling method). Participation in the study was completely vol-
untary and anonymous; any personal information was not re-
quired other than age and gender. With the introductory part of
the questionnaire, the respondents were informed about the aims
and content of the research. The survey was conducted in April
of 2021; Respondents were Georgian citizens from 18 to 70.

Questionnaire.

The questionnaire was semi-structured, with multiply and
open-ended answers, a total of 22 questions, divided into four
blocks: 1) General information; 2) Attitudes, Experience and
Preference; 3) Awareness and 4) Satisfaction.

The data was collected through Google forms, then processed
and exported into IBM SPSS 26 statistical software for analyses.
To process the quantitative data, Univariate, Bivariate and Mul-
tivariate analysis methodologies were used. All missing quanti-
tative data were excluded from the calculation. All comments,
remarks and other outcomes were also analyzed as qualitative
data and are presented in the paper.

The Coronavirus has been discovered at the end of 2019 [13].
Because of the rapid spread and severity of disease, on January
30 of 2020, the World Health Organization (WHO) declared a
state of an international public health emergency, and on March
11, it declared a pandemic [11,21,22].
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The government of Georgia has created a website where citi-
zens can book their place (show their interest), with which vac-
cine they prefer to be vaccinated. As the results, for now, show,
the leader is Pfizer-BioNTech, which is followed by Moderna
(Fig. 2). It should be mentioned that while registering, a citizen
can choose 3 vaccines, and they will be contacted automatically
when the country gets vaccines, and it will be available to get
them. According to the data given on CNN health, Georgia is on
129" place among vaccination rates (Table 1).
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note: authors according to Ministry of Labor, Health and So-
cial Affairs (date of data collection 28th of May)
Fig. 2. The results of pre-registration on vaccines

Table 1. Comparing vaccination rates

Doses admini- Days Doses admini- Days
Location Total doses stered per 100 | since first Location Total doses | stered per 100 | since first

people dose people dose

Mcaih“i':;‘d 620,974,000 43 167 Kuwait 1,820,000 43 158
United States 293,705,050 88 168 Ethiopia 1,798,140 2 79
India 207,088,953 15 135 Croatia 1,722,430 42 155
Brazil 66,934,363 31 134 Bahrain 1,684,849 99 165
K?;‘;;e:m 63,960,762 94 174 Uzbekistan | 1,642,744 5 60
Germany 49,255,748 59 156 Bolivia 1,630,173 14 122
France 35,630,161 53 155 Lithuania 1,601,344 59 155
Italy 34,073,292 56 155 Costa Rica 1,457,802 29 158
Mexico 29,861,331 23 158 Bulgaria 1,348,204 19 155
Turkey 28,802,681 34 138 Ukraine 1,141,413 3 96
Russia 28,365,082 19 177 Slovenia 1,063,461 51 155
Spain 26,133,689 56 155 Vietnam 1,034,867 1 84
Indonesia 25,782,177 9 138 Panama 1,001,690 23 131
Canada 23,157,029 61 168 Zimbabwe 976,796 7 102
Poland 19,807,955 52 155 Kenya 966,433 2 87
Chile 18,411,274 96 158 South Africa 898,955 2 103
Morocco 14,050,494 38 123 Tunisia 875,808 7 79
Saudi Arabia 13,828,247 40 165 Angola 859,979 3 90
Ugitnfi‘: :;::b 12,756,630 129 151 Ghana 847,871 3 90
Argentina 11,906,697 26 153 Cuba 809,697 7 21
Japan 11,176,328 9 103 Albania 759,043 26 140
Israel 10,578,400 122 163 Laos 750,783 10 151
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Bangladesh 9,939,018 6 113 Lebanon 742,365 11 106
Colombia 8,842,360 17 103 Latvia 721,987 38 154
Netherlands 8,840,874 52 145 Belarus 710,922 8 153
Hungary 8,659,977 90 156 Estonia 698,545 53 155
Romania 7,740,297 40 155 Afghanistan 593,313 2 97
South Korea 7,542,308 15 94 Cyprus 572,426 65 155
Belgium 6,594,867 57 154 New Zealand 562,149 12 100
Pakistan 6,130,509 3 118 Iraq 549,969 1 65
Portugal 5,608,607 55 155 Uganda 541,569 82
Greece 5,498,042 53 147 Ivory Coast 528,084 2 91
Rce;‘:i)hﬁc 5,181,141 48 155 Senegal 513,332 3 97
Austria 5,044,253 56 155 Malta 512,214 116 155
Sweden 4,996,809 49 155 | YestBank® 00 608 10 118
Gaza
Switzerland 4,521,540 52 159 Bhutan 482,716 63 65
Philippines 4,495,375 4 91 Guatemala 478,753 3 95
Cambodia 4,438,196 27 110 Maldives 472,694 87 119
Serbia 4,437,750 65 158 Moldova 406,758 10 90
Dﬁ’:}‘):‘;i;“ 4,188,983 39 104 Rwanda 400,096 3 106
Australia 4,153,149 16 98 Mozambique 393,105 1 84
Singapore 3,728,869 64 152 Taiwan 378,277 2 70
Peru 3,694,005 11 111 Malawi 352,607 2 81
Thailand 3,548,330 5 92 Paraguay 340,338 5 98
Denmark 3,315,062 57 155 Luxembourg 340,132 54 154
Iran 3,141,577 4 111 Venezuela 316,000 1 102
Kazakhstan 3,140,963 17 119 Mi‘;;:)hnia 304,904 15 103
Mongolia 3,027,240 92 97 Togo 304,630 82
Malaysia 2,999,036 96 Guinea 302,356 152
Myanmar 2,994,900 124 Oman 296,894 155
Finland 2,939,551 53 155 Sudan 290,500 <1 83
Uruguay 2,770,246 80 91 Iceland 249,800 73 153
Nepal 2,767,931 10 124 Guyana 245,614 31 109
Norway 2,598,403 48 155 He‘:‘z’zz(i:‘v"ina 232,706 7 108
Slovakia 2,530,482 46 156 Mauritius 220,646 17 125
Qatar 2,491,638 86 159 E‘(';“:‘itl:’:;al 219,677 16 108
Ireland 2,349,207 48 153 Honduras 208,843 2 95
Hong Kong 2,328,725 31 94 Montenegro 200,228 32 100
Azerbaijan 2,208,074 22 133 Nicaragua 167,500 3 90
Ecuador 2,172,656 12 130 Macao 166,856 26 111
Egypt 2,128,164 2 127 Jamaica 164,703 6 82
Nigeria 1,984,242 <1 87 Niger 159,525 <1 63
Jordan 1,904,235 19 138 Curacao 151,302 92
Sri Lanka 1,851,001 9 122 Georgia 151,095 4 77
El Salvador 1,832,228 28 103 Zambia 146,645 <1 47
note: authors according to CNN Health, retrieved 31 May
© GMN
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Efforts to vaccinate the poorest countries against Covid-19
have slowed to a trickle, leaving many with weakened defences
against the Coronavirus just as the weight of the pandemic shifts
from developed to developing nations.

An initiative backed by the World Health Organization and
rich countries to supply free vaccines to 92 low- and middle-
income countries recently slashed the number of shots it plans
to ship by the end of May. That initiative, called Covax, will
deliver 145 million doses instead of about 240 million because
India, its main supplier, has largely stopped exporting shots as it
fights a surge in cases at home [20].

That is widening an already huge vaccination gap between
rich and poor countries. While more than 200 million doses have
been administered in the U.S., Covax has so far supplied fewer
than 41 million of its planned two billion doses by the end of
2021 [20].

The slow uptake of Covid-19 vaccines in developing coun-
tries could create problems for the rest of the world. Epidemi-
ologists believe that failure to vaccinate much of the developing
world could leave a large reservoir of the Coronavirus circulat-
ing, giving it the chance to mutate and possibly spill over to
developed countries .

The foundational principles for the equitable allocation frame-
work for the COVID-19 vaccine include ethical and procedural
principles embedded in U.S. social institutions and culture [10].

Ethical Principles

Maximum benefit - This principle encompasses the obliga-
tion to protect and promote the public’s health and socio-eco-
nomic well-being in the short term and long term. Societal bene-
fit is broadly understood in this context as the public’s health and
socioeconomic well-being. While societal benefit includes the
health and well-being of individuals, the committee recognizes
that conflicts may emerge between societal and individual needs
and risks that will require resolution. The framework the com-
mittee proposes seeks to combine them to the extent possible.

Equal concern - The government’s obligation to express
equal concern or regard for its residents should both guide and
constrain its allocation and distribution of goods, such as vac-
cines, and burdens, such as delays, in the provision of vaccines.
This fundamental obligation requires that every person be con-
sidered and treated as having equal dignity, worth, and value.

Mitigation of health inequities - The obligation to miti-
gate health inequities and their effects have become particu-
larly salient in this pandemic. SARS-CoV-2 infections and
COVID-19 illnesses and deaths are strongly associated with
race, ethnicity, occupation, and socioeconomic status. A sig-
nificantly higher burden is experienced by Black, Hispanic
or Latinx, American Indian and Alaska Native, and Native
Hawaiian and Pacific Islander populations. This dispropor-
tionate burden largely reflects the impacts of systemic racism
and socioeconomic factors that are associated with increased
likelihood of acquiring the infection (e.g., frontline jobs that
do not allow social distancing, crowded living conditions,
lack of access to personal protective equipment [PPE], in-
ability to work from home) and of having the more severe
disease when infected (as a result of a higher prevalence of
comorbid conditions or other factors). The social groups at
higher risk of COVID-19 also experience disproportionately
large burdens of other adverse health conditions.

Procedural Principles

Fairness - The three substantive ethical principles must be
interpreted in practical terms when applied in the vaccination
program. These decisions about allocation, distribution and
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access to the vaccine should incorporate input from affected
groups, especially those disproportionately affected by the
pandemic.

Transparency - The principle of transparency includes
the obligation to communicate with the public openly,
clearly, accurately, and straightforwardly about the vac-
cine allocation criteria and framework as they are being
developed and deployed. Central to this process is clear ar-
ticulation and explanation of the allocation criteria. Those
explanations must include the principles underlying these
criteria, as grounded in widely accepted societal institu-
tions and culture, as well as the procedures for ensuring
their faithful implementation.

Evidence-based - Vaccination phases, specifying who re-
ceives the vaccine when, should be based on the best available
scientific evidence regarding the risk of disease, transmission,
and societal impact. The framework must be adaptive, capable
of being changed as the understanding of the disease and its risk
factors deepens and as vaccines become available, especially if
some vaccines prove more useful for particular populations than
others. If the criteria used to identify categories of individuals
or groups for each phase evolve accordingly, those changes will
need to be stated and applied clearly and in keeping with the
framework’s foundational principles [10].

Covid-19 Vaccines Market Study

Pfizer-BioNTech

The Pfizer-BioNTech COVID-19 vaccine was sent to the FDA
for possible Emergency Use Authorization (EUA) on Friday,
November 20 and authorized on December 11. It is an mRNA
vaccine that codes for the virus’s spike protein and is encap-
sulated in a lipid nanoparticle. Once injected, the cells churn
out the spike protein, triggering the body’s immune system to
recognize the virus. Phase III trials demonstrated 95% efficacy.
The Pfizer-BioNTech vaccine requires storage at about degrees
-94°F (-70°C), which requires specialized freezers.

Now authorized in the U.S. for adolescents 12 to 15 years of
age [3].

Moderna

On November 16, Moderna issued a preliminary data read-
out of its COVID-19 vaccine, suggesting an efficacy rate of
94.5%:; The FDA authorized it on December 19. Like the Pfizer-
BioNTech vaccine, it is an mRNA vaccine. However, unlike that
vaccine, the Moderna vaccine is stable at degrees 36 to 46 °F
(2-8°C), about the temperature of a standard home or medical
refrigerator, for up to 30 days and can be stored for up to six
months at -4 degrees F.

Moderna reported in May 2021; a Phase II/III trial of 3,732
children ages 12 to 17 in the U.S. demonstrated their vaccine
produced an immune response equivalent to earlier findings in
adults. Data also suggested the vaccine was 93% effective after
one dose at preventing mild COVID-19 cases. It was generally
well-tolerated and plans to submit to the FDA in early June for
expanded authorization for adolescents.

AstraZeneca-University of Oxford

On November 23, AstraZeneca and the University of Oxford
announced high-level results from an interim analysis of their
COVID-19 vaccine, AZD1222. The analysis was from the tri-
als in the U.K. and Brazil and demonstrated efficacy of up to
90%. The vaccine was effective at preventing COVID-19, with
no hospitalizations or severe cases in people receiving it. There
were a total of 131 COVID-19 positive cases in the interim
analysis group. One dosing regimen was given at a half dose
and demonstrated 90% efficacy, followed by a full dose at least
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one month apart. Another dosing regimen demonstrated 62% ef-
ficacy when given two full doses at least one month apart. The
combined analysis showed average efficacy of 70%. The Astra-
Zeneca vaccine can be stored, transported and handled at normal
refrigerated conditions: 36-46 °F (2-8°C) for at least six months
and administered within existing healthcare settings.

On March 25, 2021, AstraZeneca released primary analysis
that the vaccine demonstrated 76% efficacy against symptom-
atic COVID-19, 100% efficacy against severe or critical disease
and hospitalizations, and 85% efficacy against symptomatic CO-
VID-19 in people 65 years and older.

The AstraZeneca and University of Oxford’s vaccine uses
technology from an Oxford spinout company, Vaccitech. It de-
ploys a replication-deficient chimpanzee viral vector based on
a weakened version of a common cold virus (adenovirus) that
causes infections in chimpanzees. It contains the genetic ma-
terials of the spike protein. After vaccination, the cells produce
the spike protein, stimulating the immune system to attack the
SARS-CoV-2 virus.

The COVID-19 vaccine developed by AstraZeneca and the
University of Oxford has been linked to blood clots. More
than a dozen European countries have halted the distribution
of the AstraZeneca-Oxford vaccine as a result. To date, there
have been about 222 suspected blood clotting cases in Eu-
rope, with more than 30 deaths linked to the AstraZeneca-
Oxford vaccine, out of 34 million vaccinations. In these cas-
es, the clots are pulmonary embolism, deep vein thrombosis
(DVT) or thrombocytopenia.

In May, due to concerns over blood clots, it was recom-
mended that people under the age of 40 should receive a dif-
ferent vaccine in England. There have been cases of reported
venous strokes, but until May 25, there were no reported cas-
es of arterial thrombosis (clots in the arteries). A report of an
arterial stroke in the U.K. was published online in the Journal
of Neurology Neurosurgery & Psychiatry in late May.

Johnson & Johnson

Johnson & Johnson announced on November 15 that it initi-
ated a second global Phase III trial of its Janssen COVID-19
vaccine. They expect to enroll up to 60,000 volunteers world-
wide. Whereas all of the other three vaccine candidates require
two doses about 28 days apart, the J&J vaccine only requires a
single dose. Interim results from its Phase I/Ila trial demonstrat-
ed that a single dose of the vaccine induced a robust immune
response and was generally well-tolerated. The ENSEMBLE 2
study evaluated a two-dose regimen as well.

The Phase IIl ENSEMBLE trial demonstrated that the single-
shot vaccine is 66% effective overall in preventing moderate-
to-severe COVID-19, 28 days after vaccination. However, it
showed 100% efficacy ad preventing severe disease after day 49.

The vaccine uses the company’s advanced technology plat-
form, which is used to develop its approved Ebola vaccine and
its Zika, RSV and HIV investigational vaccine candidates. It re-
volves around using an inactivated common cold virus, similar
to what the AstraZeneca-University of Oxford program utilizes.

In April 2021, the CDC and FDA recommended a pause on
the distribution of the Johnson & Johnson COVID-19 vaccine.
Six cases of a “rare and severe” type of blood clot had been iden-
tified. The clots observed with the J&J vaccine are cerebral ve-
nous sinus thrombosis (CVST) in combination with low levels
of blood platelets, called thrombocytopenia. All six of the cases
were in women between the ages of 18 and 48 and occurred
six to 13 days after receiving the single-dose vaccine. These six
cases were extremely rare out of more than seven million doses

© GMN

administered. An FDA advisory committee is expected to make
a recommendation on resuming distribution on April 23.

Russia’s Sputnik V Vaccine

Around November 11, Russia’s National Research Center for
Epidemiology and Microbiology, which Russia authorized for
use in August - ahead of even beginning a Phase III trial -
claimed had an efficacy rate of 92% after the second dose.
It was based on a first interim analysis 21 days after the first
injection during the ongoing Phase III study. On November
24, the organization claimed 95% efficacy based on new pre-
liminary data. On December 14, 2020, they reported an ef-
ficacy of 91.4%. It also offered to share one of its two human
adenoviral vectors with AstraZeneca to increase the effective-
ness of the AstraZeneca vaccine.

Russia’s Gamaleya research institute appears to be focused on
potentially marketing their vaccine worldwide. Even the name
of the vaccine has emphasized the idea of a race. The organiza-
tion has indicated that a dose of the vaccine will cost no more
than $10, about half the cost of the Pfizer vaccine. The organiza-
tion has also predicted they could produce 1 billion doses in the
next year. Besides Russia, it will potentially be sold in India,
Korea, Brazil, China, and Hungary. The Hungarian government
is the only European Union country to express interest to date.

On February 2, 2021, The Lancet published Phase III data
demonstrating a 91.6% efficacy against the original strain of
the virus.

This vaccine, even into late May 2021, remains controver-
sial. It is being distributed in 39 countries and expected to be
distributed in 27 more. However, inconsistent clinical trial data
has scientists question the analyses, and wondering if it has been
manipulated. It was originally authorized in Russia in August
2020 after being tested on only 38 people. The Gamaleya Re-
search Institute published results showing 95% efficacy in The
Lancet but did not include raw data. In mid-May, a group of
international scientists highlighted concerns over patterns in The
Lancet data consistent with data manipulation.

Sinovac Biotech

On January 13, 2021, China-based Sinovac Biotech report-
ed that its COVID-19 vaccine had a 50.38% efficacy in late-
stage clinical trials in Brazil. The company’s clinical trials
are demonstrating dramatically varying efficacy rates. A local
trial showed an efficacy rate of 65% in Indonesia, but the trial
had only 1,620 participants. Turkey reported an efficacy rate of
91.25% in December 2020. Another trial in Brazil run by a lo-
cal partner, Butantan Institute, a 78% efficacy rate in mild cases
while 100% against severe and moderate infections. It is an in-
activated vaccine that uses inactivated SARS-CoV-2 viruses.

In May 2021, WHO requested more data from the company
regarding the safety of the shot and its manufacturing process.
They want to determine if it is compliant with WHO standards
and expect to decide in June.

Novavax

On January 28, 2021, Novavax announced that its COVID-19
vaccine, NVX-CoV2373, hit the primary endpoint with a vac-
cine efficacy of 89.3% in its Phase III trial in the U.K. The vac-
cine is a protein-based COVID-19 vaccine candidate. It also has
data from the South Africa Phase IIb trial and several Phase I, 11
and III trials. It has demonstrated high clinical efficacy against
the U.K. and South Africa variants as well.

The vaccine contains a full-length, prefusion spike protein
made using the company’s recombinant nanoparticle technology
and its proprietary saponin-based Matrix-M adjuvant. It is stable
at 2 to 8 °C and shipped in a ready-to-use liquid formulation.
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Table 2. Characteristics of Covid-19 vaccines

Pfizer

Type: mRNA

Doses: 2, 21 Days Apart

EUA Date: December 11, 2020

Price: $19.50 per dose for the first 100 million doses

Efficacy: About 95%. Apparently 100% at preventing hospital-
ization and death.

Moderna

Type: mRNA

Doses: 2, 28 Days Apart

EUA Date: December 18, 2020

Price: $25-$37 per dose

Efficacy: About 95%. Apparently 100% at preventing hospital-
ization and death.

Variants: Lab data suggest “quite effective” against the U.K.
variant as well as the South African and Latin American vari-
ants.

AstraZeneca-University of Oxford

Type: Adenovirus-based

Doses: 2, 28 Days Apart

Likely EUA Date: Authorized in Europe on January 12, 2021,
and other countries, but unlikely in the U.S. until spring
Price: $2.15 (U.S.) in the E.U.; $3-4 (U.S.) in the U.K. and
U.S.; $5.25 (U.S.) in South Africa

Efficacy: Currently, about 70%

Johnson & Johnson

Type: Adenovirus-based

Doses: 1

Authorized

Price: $10 per dose

Efficacy: In J&J’s global clinical trial, it demonstrated 66%
efficacy at preventing symptomatic COVID-19 infections. In
the U.S., it was slightly higher, 72%. It appears to be 100% ef-
fective at preventing hospitalizations and death.

Variants: Based on clinical studies in Africa, UK and Latin
America, there is evidence the vaccine is effective against the
variants, although less so against the South African and Latin
American strains.

Russia’s Sputnik V Vaccine

Type: Adenovirus-based

Doses: 2

Likely EUA Date: Not applicable in the U.S.

Price: $10 per dose

Efficacy: 91.4%

Variants: Unknown. Clinical trial data was largely conducted in
Russia prior to the emergence of major variants.

Sinovac Biotech

Type: Inactivated SARS-CoV-2 virus

Doses: 2

Likely EUA Date: Not applicable in the U.S.

Price: $60 per dose in China ($29.75 per dose)

Efficacy: 50.38% to 91.25%, depending on the clinical trial
Variants: Unknown, although a study in Brazil demonstrated
50.4% efficacy at preventing symptomatic infections.

Novavax

Type: Protein-based vaccine

Doses: 2

Likely EUA Date: Possibly in March or February 2021 in the
U.K.; possibly Q1 2021 or later in the U.S. The most recent
suggestion for EUA in the U.S. was May 2021.

Price: $16 in the U.S.

Efficacy: 89.3%

Variants: Effective against U.K. and South African

CanSino Biologics

Type: Viral vector, loading an antigen from the SARS-CoV-2
virus onto an adenovirus.

Doses: 1

Price: Unknown

Likely EUA Date: Not applicable in the U.S.

Efficacy: 65.7% at preventing symptomatic cases. 90.98% ef-
ficacy in preventing severe disease.

Variants: Unknown

note. Authors, according to Biospace

Table 3. Vaccination process in Georgia

Date — 29 May 2021 Total % Of population
At least one dose 134 602 3.60%
Fully vaccinated 24 607 0.70%

Note: authors according to the data collected from Our World in Data, 29" of May

Research Findings. The research showed out that the vac-
cination process appears to be successful in well-developed
countries. It should be explained by the fact that they have
easier access to vaccines, and people have much more infor-
mation about it. As shown in Figure 3, Israel appears to be
the leader among the countries, and according to the data col-
lected from “Our World in Data”, from the 29th of May, they
have already vaccinated 62.96% people of their population.
According to Table 3, there is vaccinated only 0.70% of the
Georgian population at the present time, which is not a really
satisfying number.

The Georgian government bought the first doses of vaccines
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(AstraZeneca, PfizerBioNTech) through the Covax platform,
which helps countries access vaccines. The rest doses (Sino-
pharm) Georgia bought from the Chinese government. Besides
this, the Chinese government gifted extra 100 000 doses of Sino-
vac to Georgia (Table 4).

In order to study the current situation in Georgia, there has
been done the research. A total of 151 respondents participated
in the study, of which 147 forms were valid for analyses.

General Information

The respondents were divided into four age groups. The ma-
jority of respondents identified themselves as females (78,2%),
Table 5, and 43.5% are healthcare workers, Table 6.
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Table 4. Vaccines received in Georgia
Vaccine Doses received Received date
1 AstraZeneca/Oxford 43200 13.03.2021
2 Pfizer-BioNTech 29 250 25.03.2021
3 Sinopharm 100 000 03.04.2021
4 Sinovac 100 000 30.04.2021
5 AstraZeneca 43 000 06.05.2021
note: authors according to the data collected from Georgian government websites
Table 5. Age and Gender
18-34 35-50 51-64 65> Standard devia-
Statements .
N (%) N (%) N (%) N (%) tion
91 42 13 1
Age 0.686
(61.9) (28.6) (8.8) 0.7)
Female Male .
Statements N (%) N (%) Standard deviation
115 32
Gender (78.2) 2138) 0.414
Table 6. Occupation
Yes No s
Statements N (%) N (%) Standard deviation
64 83
Healthcare worker (43.5) (56.5) 0.498

Attitudes towards vaccination, Experience and Preference.
The majority of the respondents (84.4%) believe that vaccina-
tion keeps them safe from infectious disease and strengthens the
immune system and 67.3% of respondents believes that “vac-
cination is safe, effective and necessary”. Besides this, it should
be mentioned that the mistrust rate is high among respondents:
34.0% of them has refused a vaccine because of distrust of it,
and 87.8% knows someone who has refused to be vaccinated
because of mistrust of the vaccine, Table 7.

Despite low trust in vaccines, 70.1% agrees that refusing
vaccination poses a threat to themselves, their families and the
community, and 78.2% states that universal vaccination will im-
prove the epidemiological situation in the country, Table 7.

© GMN

Respondents were asked about planned prophylactic and in-

fluenza vaccination, where 90.5% of them have vaccinated sta-
tus of prophylactic vaccines when only 40.1% of respondents
have been vaccinated against influenza, Table 7.

A little more than half of the respondents (51.0) have not
had Coronavirus yet, 32,7% of them were already infected, and
16,3% do not know their status, Table 7.

The majority of the respondents (89.8) have not had the Covid-19
vaccine; only 10.2% of respondents state that they already received
at least one dose of the vaccine, Table 7. Among those who have
not been vaccinated against covid-19, 42.2% are intended to get the
vaccine, 38.8% have not decided yet, 7.5% are categorically against
being vaccinated, and only 1,4 are waiting their turn, Table 8.
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and experience

Responses
Statements Yes No I don’t N/A Standard
N (%) N (%) | know N (%) deviation
Do you believe that vaccination keeps you have safe from disease and 124 23 i ) 0.365
strengthens your immune system? (84.4) (15.6) ’
. S . 99 48
? - -
Do you think vaccination is safe, effective and necessary? (67.3) (32.7) 0.471
Have you had planned prophylactic vaccinations? 133 12 (8.2) 2 - 0.354
) (90.5) ' (1.4) ’
Have you ever been vaccinated against influenza? 39 88 - - 0.492
(40.1) (59.9)
Have you ever refused a vaccine because of distrust of it? >0 % - ! 0.476
y : (34.0) | (65.3) (0.7) :
Do you know anybody who has refused to be vaccinated because of mis- 129 18 ) ) 0.329
trust of the vaccine? (87.8) (12.2) '
Do you think that refusing vaccination poses a threat to yourself, your 103 42 ) 2 0.455
family or community? (70.1) (28.6) (1.4) '
Do you think that universal vaccination will improve the epidemiological 115 31 ) 1 0.410
situation in the country? (78.2) (21.1) 0.7) '
. 48 75 24
? -
Have you already had Coronavirus? (32.7) (51.0) (163) 0.693
Have you had a vaccination against Covid-19 (minimum 1 dose)? 15 132 - - 0.304
y & : (102) | (89.8) :
Table 8. Intention
Responses
Yes, I | I have not n{):m:)_ I have iIs:lei‘:il:ng(;
Statements will get | decided 10tg already » N/A Standard
. ing to waiting for ..
it yet get it done my turn N (%) deviation
(1) (1) 0,
N (%) N (%) N (%) N (%) N (%)
If you have not been vaccinated yet, are 62 57 11 14 2 1 10
you going to get the Covid-19 vaccine? | 42.2) (38.8) (7.5) 9.5) (1.4) (0.7) ’
Table 9. Chinese vaccine
Responses
S I have not | I am not going to
tatements Yes, sure | No, never decided yet | get the vaccine N/A Standard
(1) 0, 0, 1 1
N (%) N (%) N (%) at all N (%) N (%) deviation
If there is no other alternative, will you 17 49 68 11 2 08
do the Chinese vaccine? (11.6) (33.3) (46.3) (7.5) (1.4) ’

Pfizer (BioNtech)
Oxford-AstraZeneca
Modermna

Johnson & Johnson
Sinovac

Sinopharm

Sputnik

Novavax
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Awareness about vaccines against Covid-19
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Fig. 4. Awareness about vaccines

Which vaccine you trust the most, and if you could get it tomorrow,
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Fig. 5. Preference
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The opinion and preference towards vaccines are different:
the majority of respondents prefer vaccines made in western
countries, Fig 5. As for Chinese-made vaccines, on the question
“If there is no other alternative, will you do the Chinese vac-
cine?”, 11.6% of respondents state that they will definitely do it,
46.3 %, 33.3% never, 46.3% have not decided yet and 7.5% state
that they are not going to get the vaccine at all Table 9.

Awareness.

44.2% of respondents are aware and have information about
the coronavirus vaccine, 49.0% have a common view, and 5.4%
of them do not have any information, 1.4% did not respond, Ta-
ble 10. The range of information about vaccines and their char-
acteristics is different (Fig. 4).

Internet is the main source of information for the majority of
the respondents (73.5%), T.V. is preferred by 14.3%, 5.4% re-
ceives information from “friends, relatives and acquaintances”,
and the other (6.1%) use all source of information, Table 11.

Table 10. Awareness

When exploring internet information, 40.8% of respondents
find it difficult to distinguish between real and fake information;
for 58.5 %, it is not hard, Table 12.

Satisfaction.

36.1% of respondents positively assess the work of the gov-
ernment and the healthcare system in terms of combating the
pandemic, 38.8% are neutral (neither positive nor negative),
24.5% assess it negatively, and 1 (0.7%) respondent did not an-
swer on the question Table 13.

What refers to the assessment of vaccination process, negative
outcomes have 34.0% of surveyed respondents, 20.4% of them
assess it positively, and the majority of them (44.2%) have a
neutral position, 1.4% do did not respond, Table 13.

Results of qualitative data analyses

After analyzing the collected qualitative data, respondents
were divided into four target groups: 1) Fear and low trust, 2)
Allergies and other medical conditions; Table 14

Responses
Statements Yes No I have a common | N/A Standard
N (%) N (%) view N (%) N (%) deviation
Do you have information about coronavirus vac- 65 g 7 2
cines? (44.2) (5.4) (49.0) (1.4 0974
Table 11. Source of information
Responses
Television Internet Friends, Rela- All N/A Standard
Statements N (%) N (%) tives, Acquit- sources deviation
tances N (%)
N (%)
What is the main source of information 21 108 3 9
for you? (14.3) (73.5) (5.4) (6.1) (0.7) 0.741
Table 12. Type of information
Responses
Statement Yes No N/A Standard
N (%) N (%) deviation
When searching for information on the Internet, do you find it difficult to dis- 60 36
. . IS 0.494
tinguish between real and fake information? (40.8) (58.5) (0.7)
Table 13. Satisfaction
Responses
Neither Stan-
Statements Extrel?ally Negative | Negative, nor | Positive E)lit;.:irt?j;ly N/A dard
“;gz‘o/‘;e N (%) Positive N (%) N (%) N (%) | devia-
¢ N (%) ’ tion
e country's heatheare sysemin | 12 2 57 2 1 R
terms of fighting the pandemic? (8.2) (16.3) (38.8) (28.6) (73) ©.7)
How would you assess the vaccina- 15 35 65 24 6 2 0.976
tion process in Georgia? (10.2) (23.8) (44.2) (16.3) 4.1) (1.4) ’

© GMN
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Table 14. Target groups of the population

Fear and low trust

The majority of the respondents have low trust in vaccines against covid-19. The main reason for mis-
trust and scepticism is that the vaccines are new developed, are not fully tested, and long-term outcomes
are not recognized. Some respondents find it difficult to believe that vaccines developed within a short
period of time as a crisis’s response activity would be effective. Besides this, there are a variety of
myths about modern DNA and RNA-based vaccines.

The fear of injection and allergic reactions are also an actual dilemma for respondents.

Allergies and other
medical conditions

Respondents are afraid to get the vaccine because of their allergy, Breastfeeding or other medical condi-
tions; besides this, they cannot get proper and corresponding information from healthcare workers about
their medical condition and vaccination.

Limited choice of

A limited number of desired vaccines and not being the target group to get the vaccine decreased moti-
vation among respondents. Even though there were changes regarding vaccination politics and broaden-

vaccines . . . . . . . .
ing target groups, a barrier still exists - there is no vaccine for the people who have the desire to get it.
According to the qualitative data, respondents have trouble getting proper information concerning
- . vaccines and their effectiveness. There is no data on the Georgian language, and existing ones are not
Misinformation

trustworthy; fake sources are widespread, leading to misinformation. In addition, government websites
are complicated referring to information access.

note: authors, according to the research

The research outlined the following recommendations:

- More active and multilateral steps from the government;

- Proper mobilization of financial resources;

- Provide a sufficient quantity and variety of vaccines by envis-
aging the desire of citizens;

- Retraining of healthcare workers;

- Active and targeted social campaigns about the vaccination
process;

- Ensuring access to information;

- Highlight the benefits of vaccination;

- Encourage vaccinated people with various activities;

- Analyze benefits and harms to small groups of people.

- Open more vaccination points.

Conclusion. The findings of the study indicate that the vacci-
nation process as well informational campaign in Georgia really
was not effective, and that’s why it has vaccinated a low percent
of the population.

The quantitative research proved and supported the hypoth-
esis that the vaccination process is facing difficulties in develop-
ing countries because of less availability of the desirable vac-
cine, government activity, not aggressive social campaign. All
these factors play an important role in beating the pandemic, but
comparing to Israel, which is the leader of vaccinated countries,
it can be said that active government steps in getting vaccine
also plays an important role.
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SUMMARY

COVID-19 VACCINATION: CHALLENGES AND OUT-
COMES OF GEORGIAN HEALTHCARE SYSTEM

Gorgiladze N., Sachaleli N.
Grigol Robakidze University, Tbilisi, Georgia

Covid-19 appeared to be the main problem for the whole
world; the only way to beat the pandemics is a vaccination,
which appeared the challenge for the countries and pharmaceu-
tical companies. The paper aims to study the current situation of
the vaccination process in the different countries and Georgia.
The paper outlines the challenges of the vaccination process in
the whole world and Georgia. The article uses both qualitative
and quantitative research methodologies. Analysis of the sci-
entific literature and regulatory documents is also provided. To
obtain information about the vaccination process in Georgia, a
sociological study was conducted. Study participants were Geor-
gian citizens. The online questionnaire link was sent via social
networks and by e-mail. Collected data in Google forms were
cleaned and exported to IBM SPSS 26 statistical software for
analysis. The research clarified the hypothesis that the vaccina-
tion process would be difficult for developing countries, and the
vaccination process has problems in two main factors: 1. Limit
of vaccines, and 2. People’s willingness to be vaccinated, thus
the government has to work on these two directions. Georgia,
as a developing country, still faces problems. As the research
showed that, if the vaccination campaign is not more active, it
will be challenging to get positive results.

Keywords: vaccination, Covid-19, pandemics.

PE3IOME

BAKIIMHALIIMSI ITPOTUB COVID-19: ITPOBJIEMbBI U

TPYIHOCTH I'PY3UHCKOM CUCTEMBI 3JPABOOX-

PAHEHWUSI

Toprunanze H.JL., Cayaneau H.U.

Vuusepcumem I'pueona Pobaxuosze, Tounucu, I pysus
[Tannemuss kopoHaBHpyca BbI3BaJla INIOOQJIbHBIC MPOOIEMBI

[0 BCEMY MHpPY M OKa3aja 3HaYUTEIbHOE BIHMSHHE HpaKTHUe-

cKH Ha Bce cepbl. BakiuHanus - eIMHCTBEHHBIH CII0c00 cripa-

© GMN

BUTHCS C MTAHIEMHCH, KOTOpast CTaja Cepbe3HOM MPOOIEMOi Tst
CTpaH BCEro Mupa 1 (hapMareBTHUCCKUX KOMIaHuil. B cBsi3u ¢
AKTyaJIbHOCTBIO BONPOCA, LIENbIO CTAThbU SBWJIOCH U3YUYHUTh Te-
Kylllee COCTOSIHUE Ipoliecca BaKIMHALMK B Pa3sHbIX CTpaHaX U
B ['py3un. B mpouecce uccnenoBanus UCIOJIB30BaHbl KaK Ka-
YECTBEHHbIE, TaK M KOJIMYECTBEHHbIE METOIbI MCCIIECIOBAHUS.
B crarbe paccmarpuBaroTcs NpoOiIeMbl, CBSI3aHHbIE C MTPOLEC-
COM BaKIMHALMK Ha IPUMEPE Pa3HbIX CTPaH, HAyYHBIX TPYLOB,
UCCIIe0BaHUN U cTaTUCTUKU. [IpenocTaBineH aHanu3 Hay4dHOU
JUTEPaTypbl © HOPMATHBHBIX TOKyMEHTOB. J[JIs TIOJIyYeHHs MH-
¢dopmanum o mporecce BakUHAUUU B [py3un mpoBeneH co-
IIUOJIOTHYCCKUN OMpoc. YUaCTHUKAMHU HCCICAOBAHUS ObLIH
rpaxnaane I'pysun (Metox ciyuaiiHoW BbIOOpKH). s aHa-
JIM3a JIaHHBIX UCIIOJIB30BAHO CTAaTHUCTHYECKOE MPOrpaMMHOE
obecnieuenne IBM SPSS v26. Couunosnoruueckoe uccieno-
BaHME HE IM03BOJSIET 00O0OIIUTH HACEJICHHE B IIEJIOM, OJHa-
KO YETKO IIOKa3bIBaeT HEJLOCTAaTKU B CUCTEME 3J[paBOOXpaHe-
HUS U OTBEYAaeT HA IJIaBHBIN BOIIPOC HCCIIECIOBAHUS O TOM,
YTO MPOIECC BaKIIMHAINN HEI(D(HEKTUBCH B PA3BUBAIOIIMXCS
CTpaHax M3-3a JIByX OCHOBHBIX (pakTopoB: 1) orpaHu4eHHOE
KOJIMYECTBO BAKIIMH U 2) 00IIECTBEHHAsI TOTOBHOCTh NMPOUTH
BaKLMHaLUI0. [py3us, Kak pa3BUBAIOLIAsACSA CTPaHa, CTAJIKH-
BaeTCs C aHAJOTMYHBIMH ITpobieMamu. be3 akTuBHOM Kamma-
HUM 10 WH(GOPMUPOBAHHIO OOLIECTBEHHOCTH O BaKLMHAIIMU
npouecc dpGeKTUBHON BaKUMHALNWN U JOCTHIKEHUS Kejae-
MOTO pe3yibTara 3aTpyAHEH.
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MICROENVIRONMENT ALTERATIONS IN CONJUNCTIVAL NEOPLASTIC LEOSIONS
WITH DIFFERENT PROLIFERATION-APOPTOTIC CHARACTERISTICS

'Nikolaishvili N., 'Chichua G., 2Muzashvili T., 2Burkadze G.

!The New Vision University, *Tbilisi State Medical University, Georgia

Recent research shows the important role of tumor immune
microenvironment in the formation and progression of differ-
ent types of cancers [1]. Tumor immune microenvironment is
mainly composed of different types of infiltrating T lympho-
cytes, including CD8+ cytotoxic T cells. In addition, there is
the substantial number of Foxp3+ regulatory T cells in the tu-
mor microenvironment [2]. Recently, it has been noted that not
only tumor infiltrating lymphocytes (TILs) [3], but also tumor
associated neutrophils (TANs) [4], may play an important role
in the progression of different malignant tumors. Some studies
also indicate that the distribution of TILs and TANs might be
associated with the molecular characteristics of different tumors
[5]. Many studies have also shown that not only the presence or
the absence of TILs and neutrophils in immune tumor microen-
vironment affect the development and prognosis of solid tumors,
but also their specific distribution in the tumor, including for
example tumor bead, tumor margin or tumor associated stroma
is also important [6]. International immune-oncology working
group recommended the evaluation of TILs in standard hae-
matoxylin and eosin (H&E) stained sections in different cancer
types [3]. However, many investigators also employ and immu-
nohistochemical evaluation of the different subsets of T cells, by
specific markers, including CD3, CD8 and Foxp3.

Pathological assessment of TILs by human eye is considered
as a gold standard in diagnostic pathology [3]. However, the hu-
man eye based assessment is subjective and characterised with
high interobserver variability [7]. Recently, the development of
digital pathology applications opened the new window for the
detailed and objective quantification of cells in immune tumor
microenvironment [7]. One of the widely used application in
digital pathology, amongst others is the freely available software
QuPath [8]. The software allows the investigator the specific cell
quantification and analysis in different tumor areas in both H&E
and [HC stained slides, producing the robust and reliable data
for further statistical analysis [8].

The role of tumor infiltrating lymphocytes as well as the role
of tumor associated neutrophils has not been investigated in
conjunctival intraepithelial lesions. The aim of our study was to
investigate the distribution patterns of TILs and TANSs in differ-
ent types of conjunctival lesions with different proliferation and
apoptotic characteristics.
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Material and methods. Study included formalin-fixed and
paraffin-embedded (FFPE) tissue sections of 10 normal conjunc-
tivas, 12 actinic keratosis, 25 pterigeas, 14 CoIN1, 12 CoIN2,
8 CoIN3 and 7 squamous cell carcinoma, altogether 88 cases.
FFPE tissue blocks were retrieved from the teaching, research
and diagnostic laboratory of Tbilisi State Medical University.
H&E stained sections were revised and diagnosed by two inde-
pendent pathologists (T.M., G.B.).

Digital analysis of tumor associated neutrophils (TANs) and
tumor infiltrating lymphocytes (TILs). The analysis of TANs
and TILs was performed using freely available digital pathol-
ogy analysis software QuPath (V 0.2.1) as following: 10 ran-
domly selected high power fields of H&E stained sections were
captured from each case using the digital camera of Leica 3000
microscope. Then, the images were included in the digital pa-
thology software QuPath. Relevant areas such as the lesion,
normal tissue, subepithelial and intraepithelial areas were manu-
ally annotated and staining vectors were corrected. The number
of TILs was evaluated using QuPath’s automatic cell detection
system, whilst the number of TANs were counted manually. All
cell detections were converted into numbers and finally the aver-
age number of TANs and TILs were recorded for each case. The
digital analysis algorithm is given in Fig. 1.

Immunohistochemistry. Tissue sections were stained by stan-
dard immunohistochemical procedure, using antibodies against:
Ki67, Bel2, p53, CD3, CD8, Foxp3. Similar digital analysis al-
gorithm was used for the counting of CD3, CD8 and Foxp3 in
two major areas of the lesions: the subepithelial compartment
and in intraepithelial compartment. The average of the detected
T cells was recorded. In addition, the Ki67 and Bcl2 labelling
index was evaluated by two independent pathologists (G.B.
and T.M.) as the percentage of Ki67 and Bcl2 positive cells in
the lesion. The Ki67 and Bcl2 labelling index was divided into
low (<10%) and high (>10%) labelling index. The presence of
p53 mutations was evaluated as following: the cases with either
strong expression of p53 or complete loss of p53 staining were
considered as p53 mutant. The cases with the average expres-
sion of p53 were considered as wild type (WT).

The number of marker positive cells has been recorded and an-
alysed with the following statistical methods: correlations were
assessed using Spearman’s rank test and comparisons between
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Fig. 1.Tils digital analysis algorithm: A. annotation of the areas of interest,
B. estimating the staining vectors, C. TILs detection, D. converting the detection into points

Table 1. Distribution of neutrophils, lymphocytes and neutrophil/lymphocyte ratio in conjunctival lesions

TANs

TiLs NLR

Intraepithelial| Subepithelial | Intraepithelial | Subepithelial | Intraepithelial| Subepithelial

Normal Conjunctiva 23.5 na 0.17
Actinic Keratosis 46.6 na 0.32
Pterygea 21 na 0.19
ColN1 115 0.33

ColN2 122 0.40

ColN3 155 0.56

CSCC 23 35 33

Red squares mark the highest number and blue squares mark to lowest number, TANs, tumor associated neutrophils,
TILs, tumor infiltrating lymphocytes, NLR, neutrophil/lymphocyte ratio, ColIN, conjunctival intraepithelial neoplasia,
CSCC, conjunctival squamous cell carcinoma

groups were evaluated using Mann-Whitney and Kruskal-Wallis
test. The sensitivity and specificity of the test was assessed us-
ing 95% confidence interval. P value <0.05 was considered as
statistically significant. All statistical tests were performed using
SPSS statistical software V20.00.

Results and discussion. Neutrophil infiltration was not de-
tected in the intraepithelial compartments of normal conjunctiva,
actinic keratosis and pterigea. Mean neutrophil count was 4+1.2
in subepithelial component of normal conjunctiva, 15+4.3 in ac-
tinic keratosis and 4+2.3 in pterigea. In CoIN1 the mean intraep-
ithelial neutrophil count was 3+1.1 and subephitelial neutrophil
count was 10£2.3. In CoIN2 mean intraepithelial neutrophil
count was 4+2.2 and subepithelial neutrophil count was 12+4.3.
In CoIN3 mean intraepithelial neutrophil count was 9+3.3 and
mean subepithelial neutrophil count was 35+7.8. In squamous
cell carcinoma mean intraepithelial neutrophil count was 23+4.8
and mean subepithelial lymphocyte count was 35+7.2.

Mean intraepithelial lymphocyte count was 3+0.9 and mean
subepithelial lymphocyte count was 23.5+6.7 in normal con-

© GMN

junctiva. In actinic keratosis mean intraepithelial lympho-
cyte count was 7+2.3 and subepithelial lymphocyte count was
46.6+6.9. In pterigea intraepithelial lymphocytes were not de-
tected, whilst mean subepithelial lymphocyte count was 21+£3.8.
In CoIN1 mean intraepithelial lymphocyte count was 9+3.5 and
subephitelial lymphocyte count was 115+15.7. In CoIN2 mean
intraepithelial lymphocyte count was 10+3.7 and subepithelial
lymphocyte count was 122+15.4. In CoIN3 mean intraepithelial
lymphocyte count was 16+4.4 and mean subepithelial lympho-
cyte count was 155+23.8. In squamous cell carcinoma mean
intraepithelial lymphocyte count was 33+5.7 and mean subepi-
thelial lymphocyte count was 201+30.8.

The neutrophil/lymphocyte ratio (NLR) was not possible to
count in intraepithelial compartment of normal conjunctiva, ac-
tinic keratosis and pterigea, as there were no neutrophils detect-
ed in these lesions. The mean NLR in subepithelial compartment
of normal conjunctiva was 0.17, in actinic keratosis it was 0.32
and in pterigea it was 0.19. In CoIN1 the mean NLR in intraepi-
thelial compartment was 0.33 and insubepithelial compartment
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was 0.09. In CoIN2 mean NLR in intraepithelial compartment
was 0.4 and in subepithelial compartment was 0.1. In CoIN3
mean NLR in intraepithelial compartment was 0.56 and in sub-
epithelial compartment was 0.14 and in CSCC mean NLR in
intraepithelial compartment was 0.7 and in subepithelial com-
partment was 0.17.

Mean intraepithelial CD3+lymphocyte count was 4+2.2 in
normal konjunctiva, 5.6+1.2 in actinic keratosis, 0 in pterigea,
7.242.2 in CoIN1, 8+3.6 in CoIN2, 12.8+4.1 in CoIN3 and
111£15.7 in CSCC. Mean subepithelial CD3+ lymphocyte count
was 18.8+4.1 in normal conjunctiva, 37.3+4.8 in actinic kerato-
sis, 16.842.6 in pterigea, 92+10.7 in CoIN1, 97.6+7.8 in CoIN2,
124+14.8 in CoIN3 and 257.6+25.9 in CSCC.

Mean intraepithelial CD8+ lymphocyte count was 3+2.1 in
normal konjunctiva, 3.92+1.9 in actinic keratosis, 0 inpterigea,
5.04+2.2 in CoIN1, 5.06£1.3 in CoIN2, 8.96+2.2 in CoIN3 and
77.7£15.7 in CSCC. Mean subepithelial CD8+ lymphocyte

MEJIMIJUHCKHUE HOBOCTHU I'PY3UU
LSISHMBIKL M 5SJIRNGN6M LOSLRI6N

count was 13.2+4.1 in normal conjunctiva, 26.1142.2 in actinic
keratosis, 11.76+2.9 in pterigea, 64.4+10.9 in CoIN1, 68.3+6.1
in CoIN2, 86.8+12.3 in CoIN3 and 180.3+15.9 in CSCC.

Mean intraepithelial Foxp3+ lymphocyte count was 1+0.2 in
normal konjunctiva, 4.1£1.6 in actinic keratosis, 0 inpterigea,
2.1+1.2 in CoIN1, 2.9+1.3 in CoIN2, 6.2+2.8 in CoIN3 and
58.7+12.4 in CSCC. Mean subepithelialFoxp3+ lymphocyte
count was 3.2+1.1 in normal conjunctiva, 7.8+2.9 in actinic
keratosis, 4.14£2.3 in pterigea, 20.145.9 in CoIN1, 23.9+4.3 in
CoIN2, 41.7+7.3 in CoIN3 and 78.7+14.3 in CSCC.

Mean intraepithelial Foxp3+/CD8+ lymphocyte ratio was
0.33 in normal konjunctiva, 1.05 in actinic keratosis, 0.42
in CoIN1, 0.57 in CoIN2, 0.69 in CoIN3 and 0.76 in CSCC.
Mean subepithelial Foxp3+/CD8+ lymphocyte ratio was 0.24
in normal conjunctiva, 0.3 in actinic keratosis, 0.35 in pteri-
gea, 0.31 in CoINI1, 0.35 in CoIN2, 0.48 in CoIN3 and 0.44
in CSCC.

Table 2. Distribution of CD3, CD8 and Foxp3+ lymphocytes, as well as Foxp3+/CD8 lymphocyte ratio
in conjunctival intraepithelial lesions

| cD3 | cps

| Foxp3 ‘ Foxp3/CD8 ratio

Normal Conjunctiva
Actinic Keratosis

Pterigea 0.35
ColN1 7.2 92 5.04 64.4 20.1 0.42 031
ColN2 8 97.6 5.06 68.3 23.9 0.57 0.35
ColIN3 12.8 124 8.96 86.8 6.2 417 0.69 0.48
csce 1 | %16 | 717 180.3 58.7 78.7 0.76 0.44

Red squares mark the highest number and blue squares mark to lowest number, CoIN, conjunctival intraepithelial neoplasia,
CSCC, conjunctival squamous cell carcinoma
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Fig. 2. A. intraepithelial and subepithelial lymphocytes in normal conjunctiva, B. intraepithelial lymphocytes in CSCC,
C. intraepithelial neutrophils in CSCC, D. CD3+ T cells in CSCC, E. CD8 + T cells in CSCC,
F Foxp3+ T regulatory cells in CSCC, IHC, x200

Low (£10) Ki67 labelling index was detected in all 10/10 (100%)
cases of normal konjunctiva, in 7/12 (58.3%) cases of actinic kera-
tosis, in 23/25 (92%) cases of pterigea, in 9/14 (64.3%) cases of
CoIN1, in 8/12 cases of CoIN2 (66.7%), in 2/8 (25%) cases in
CoIN3 and 0/7 (0%) cases in conjunctival squamous cell carci-
noma. High (>10) Ki67 labelling index was not detected in normal
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konjunctival epithelium, it was detected in 5/12 (41.7%) cases of
actinic keratosis, in 2/25 (8%) cases of pterygeum, in 5/14 (35.7%)
cases of CoIN1, in4/12 (33.3%) cases of CoIN2, in 6/8 (75%) cases
of CoIN3 and in all 7/7 (100%) cases of CSCC.

Low (<10) Bcl2 labelling index was not detected in normal kon-
junctiva, it was detected in 4/12 (33.3%) cases of actinic keratosis,
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in3/25 (12%) cases of pterigea, in 4/14 (28.6%) cases of CoIN1, in
5/12 (46.7%) cases of CoIN2, in 6/8 (75%) cases in CoIN3 and 7/7
(100%) cases in conjunctival squamous cell carcinoma. High (>10)
Bcl2 labelling index wasdetected in all 10/10 (100%) cases of nor-
mal konjunctival epithelium, in 8/12 (66.7%) cases of actinic kera-
tosis, in 22/25 (88%) cases of pterygeum, in 10/14 (71.4%) cases
of CoIN1, in 7/12 (58.3%) cases of CoIN2, in 2/8 (25%) cases of
CoIN3 and none of the cases in CSCC (0%)).

Mutated p53 was not detected in normal konjunctival epithe-
lium, it was detected in 3/12 (25%) cases of actinic keratosis,
8/25 (32%) cases of pterygeum, 4/14 (28.6%) cases in CoIN1,
5/12 (41.7%) cases in CoIN2, 6/8 (75%) cases in CoIN3 and all
7/7 (100%) cases in CSCC.

All 10/10 cases of normal conjunctiva were grouped as Ki67
low/Bcl2 high.In addition, Ki67 low/Bcl2 high group includ-
ed 7/12 (58.3%) actinic keratosis, 22/25 (88%)pterigea, 9/14
(64.2%) CoIN1, 7/12 (58.3%) CoIN2, 2/8 (25%) CoIN3 and 0/7
(0%)CSCC.Ki67 high/Bcl2 low group included 5/12 (41.7%)
actinic keratosis, 3/25 (12%)pterigea, 5/14 (35.7%) CoINI,
5/12 (41.7%) CoIN2, 6/8 (75%) CoIN3 and 7/7 (100%)CSCC.
Ki67 high/Bcl2 low group did not include normal conjunctival
samples.

The distribution of neutrophils, lymphocytes, CD3+ T cells,
CDB8+ T cells and Foxp3+ T regulatory cells in different prolif-
eration apoptotic groups as well as in groups with different p53
mutation status is given in tables 1 and 2.

Table 3. Distribution of Ki67, Bcl2 and mutant P53 in conjunctival lesions. mut., mutant

N Ki67 Bel2 mut. P53

<10 >10 <10 >10 No Yes
Normal Conjunctiva 10 |%4 10 ¥ 0 ¥ 0 4 10 4h 10 ¥ 0
Actinic Keratosis 12 |4y 7 ¥ 5 ¥ 4 9 8 4 9 ¥ 3
Pterigea 25 |fh 23 | 2 ¥ 3 dh 22 |FH 17 |3y 8
ColN1 14 |44 9 ¥ 5 ¥ 4 4 10 4h 10 ¥ 4
ColIN2 12 |4 8 ¥ 4 ¥ 5 7 o 7 ¥ 5
ColN3 8 ¥ 2 M6 e ¥ 2 ¥ 2 o6
cscc 7 ¥ 0 o 7 7 ¥ 0 ¥ 0 & 7

Table 4. Distribution of neutrophils and lymphocytes in different proliferation/apoptotic groups
and p53 status cases of conjunctival lesions

TANs

TiLs

Intraepithelial

Ki67 low/Bcl2 high,
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/Bcl2 high

Normal Conjunctiva

Actinic Keratosis

Pterigea

Subepithelial

Intraepithelial

a

3

Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/BclI2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 high/Bcl2 Low
mut. P53

ColN1

ColN2

ColN3

CscC

Subepithelial

Red squares mark the highest number and blue squares mark to lowest number, TANs, tumor associated neutrophils, TILs, tumor
infiltrating lymphocytes, WT, wild type, ColN, conjunctival intraepithelial neoplasia, CSCC, conjunctival squamous cell carcinoma
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Table 5. Distribution of CD3, CD8 and Foxp3 in different proliferation/apoptotic groups
and p353 status cases of conjunctival lesions

Intraepithelial

Ki67 low/Bcl2 high,
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53

Normal Conjunctiva

Actinic Keratosis

Pterigea

ColN1

Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53

ColN2

Ki67 low/Bcl2 high
Ki67 High/Bcl2 Low
mut. P53
WT P53
Ki67 high/Bcl2 Low
mut. P53
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Graph 1. Distribution of neutrophils and lymphocytes in dif-
ferent conjunctival lesions. TANs, tumor associated neutrophils,
TILs, tumor infiltrating lymphocytes

The distribution analysis of neutrophils and lymphocytes in dif-
ferent conjunctival lesions, as well as in normal conjunctiva indi-
cated that the number of subepithelial neutrophils and lymphocytes
are always higher in all cases compared to intraepithelial neutro-
phils and lymphocytes. The number of subepithelial, as well as
intraepithelial lymphocytes are significantly increased during the
progression of conjunctival intraepithelial lesions, showing highest
infiltration in CoIN3 and CSCC. In addition, the infiltration with
lymphocytes is significantly higher compared to the infiltration
with neutrophils. With regards to pterigea, intraepithelial lympho-
cytes and neutrophils were not detected in this lesion.

The analysis of the distribution of CD3+, CD8+ and Foxp3+
lymphocytes in different conjunctival lesion showed that there is
the significant correlation between these three markers. The distri-
bution of mentioned markers is somewhat similar in CoIN1 and
CoIN2, which is significantly higher compared to normal konjunc-
tiva, actinic keratosis and pterigea and significantly lower compared
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Graph 2. Distribution of CD3, CD8 and Foxp3 in different
conjunctival intraepithelial lesions

to CoIN3 and CSCC. The highest infiltration with CD3, CD8 and
Foxp3 was detected in CSCC. Similar to the H&E based analysis
of neutrophils and lymphocytes, the number of CD3+, CD8+ and
Foxp3+ lymphocytes are significantly higher in subepithelial com-
partment, compared to intraepithelial compartment. These markers,
were not detected in intraepithelial compartment of pterigea.

The analysis of neutrophil/lymphocyte ratio also indicated
that this ratio is significantly increased during the progression
of conjunctival intraepithelial lesions, reaching it’s maximum in
CSCC. The analysis of CD8/Foxp3 ratio indicated that the high-
est CD8/Foxp3 ratio is detected in the intraepithelial component
of actinic keratosis. However, it is also significantly increased
during the progression of conjunctival intraepithelial neoplasia,
reaching its maximum in CSCC. With regards to CD8/Foxp3
ratio in subepithelial compartment, also it was increased in the
progression of conjunctival intraepithelial neoplasia, this differ-
ence did not reach the statistical significance.
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Graph 5. Distribution of neutrophils and lymphocytes in different conjunctival lesions, with different proliferation/apoptotic
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The analysis of the proliferation and apoptotic markers in con-
junctival intraepithelial lesions indicated that high proliferation
activity, measured as Ki67 labelling index >10, was not detect-
ed in normal conjunctiva, whilst there were no cases with low
Ki67 labelling index in CSCC. The proliferation index was also
significantly increased during the progression of conjunctival
intraepithelial lesions, whilst an apoptotic index based on Bcl2
labelling was significantly decreased. With regards to p53 muta-
tions, it was not detected in normal conjunctiva, whilst it was
detected in all cases of CSCC. p53 mutations were also detected
in the minority of samples with actinic keratosis and pterigea.

The correlation analysis between the infiltration with in-
traepithelial neutrophils and Ki67 labelling index showed the
positive correlation (r=30.8, p<0.05) in all conjunctival lesions,
whilst there was a negative correlation between infiltration with
intraepithelial neutrophils and Bcl2 labelling index (r=-52.3,
p<0.05). In addition, the infiltration with intraepithelial neutro-
phils was positively correlated with the presence of p53 muta-
tions (r=42.3, p<0.05). The correlation between subepithelial
neutrophils and Ki67, Bcl2 and p53 did not reach the signifi-
cance. Similar to neutrophils the infiltration with intraepithelial
lymphocytes were positively correlated with the Ki67 labelling
index (r=61.3, p<0.05) and negatively correlated with Bcl2 la-
belling index (r=-44.8, p<0.05). Intraepithelial lymphocyte infil-
tration was also significantly correlated with the presence of pS3
mutations (r=35.9, p<0.05). The infiltration with subepithelial
lymphocytes were not significantly correlated with the prolif-
eration and apoptotic markers and p53. However, the highest
numbers of both subepithelial and intraepithelial lymphocytes
was seen in Ki67 high/Bcl2 low and p53 mutated cases in all
conjunctival lesions.

The correlation analysis of the distribution of CD3+ intraepi-
thelial lymphocytes showed the positive correlation between
CD3+ T cells and Ki67 labelling index (r=38.9, p<0.05) and
negative correlation between CD3+ T cells and Bcl2 labelling
index (r=-36.3, p<0.05). Similar significant association was not
seen between the distribution of CD3+ subepithelial T cells and
proliferation and apoptotic index. Even though, both intraepi-
thelial and subepithelial CD3+ lymphocytes were significantly
higher in Ki67 high/Bcl2 low cases. Similar pattern was seen
with regards to correlation of CD3+ intraepithelial T cell in-
filtration and p53 mutations (r=59.3, p<0.05). The correlation
analysis of CD8+ intraepithelial T cells also showed the sig-
nificant associations with Ki67 labelling index (r=54.2, p<0.05)
and Bcl2 labelling index (r=-51.3, p<0.05). Similar results were
found with the correlation analysis of Foxp3+ intraepithelial T
regulatory cells and Ki67 labelling index (r=39.1, p<0.05) and
Bcl2 labelling index (r=-36.3, p<0.05).

To the best of our knowledge we are first who analysed the
distribution of TILs and TANs in different types of conjunctival
lesions with various proliferation and apoptotic features and p53
status. However, previous studies in other tumors, such as cervi-
cal carcinoma for example, also indicate that the number of TILs
is increased in the progression of cervical intraepithelial neopla-
sia and it also correlates with the clinical outcome and response
to immunotherapy in cervical cancer [9]. Therefore, we could
speculate that the increased TILs in conjunctival intraepithelial
lesions, might also guide the treatment decision with modern
immunotherapeutic drugs which offers the new treatment oppor-
tunities for patients suffering from CoIN disease or CSCC. In
addition to TILs, similar to our study the neutrophil/lymphocyte
ration was also studied in cervical cancer patients. The study re-
sults, indicated that NLR, could also serve as not only prognos-
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tic but as well as predictive factor [10]. There are not also many
studies investigating the relationship between proliferation and
apoptotic features or p53 status in different cancers. However,
one recent study from Lee at al., indicated that increased p53
expression is associated with higher numbers of TILs [11]. This
is in line with our findings as we have also seen high TILs and
TANS in p53 mutated cases, including those with higher expres-
sion of p53.

Conclusions. The number of intraepithelial TILs as well as
the number of intraepithelial TANs are significantly increased
during the progression of conjunctival intraepithelial lesions.
TILs as well as TANSs are significantly associated with the higher
proliferation rate, lower apoptotic rate and p53 mutation status
in conjunctival intraepithelial lesions. The highest numbers of
TILs and TANs were seen in Ki67 high/Bcl2 low and p53 mu-
tated groups.
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SUMMARY

MICROENVIRONMENT ALTERATIONS IN CONJUNC-
TIVAL NEOPLASTIC LEOSIONS WITH DIFFERENT
PROLIFERATION-APOPTOTIC CHARACTERISTICS

!Nikolaishvili N., 'Chichua G., 2Muzashvili T., 2Burkadze G.

!The New Vision University; *Tbilisi State Medical University,
Georgia

Different studies indicate that tumor infiltrating lymphocytes
(TILs) and tumor associated neutrophils (TANs) play an im-
portant role during the progression of malignant tumors. We
have analysed the distribution of tumor associated neutrophils
(TANs) and tumor infiltrating lymphocytes (TILs) in different
conjunctival lesions, with different proliferation and apoptotic
characteristics. The distribution of TILs and TANs were evalu-
ated in standard haematoxylin and eosin (H&E) stained sections
using the digital pathology software QuPathin normal conjunc-
tiva, actinic keratosis, pterigea, conjunctival intraepithelial neo-
plasias (CoIN1-3) and conjunctival squamous cell carcinoma
(CSCQ). In addition, the expression of following markers were
investigated using standard immunohistochemistry: Ki67, Bcl2,
p53, CD3, CD8 and Foxp3. The study results indicated that the
number of TILs and TANs are significantly increased during
the progression of conjunctival intraepithelial lesions. Also, the
number of TILs and TANs significantly correlate with higher
proliferation index, lower apoptotic index and the p53 mutation
status.

Keywords: malignant tumors, tumor infiltrating lympho-
cytes, tumor associated neutrophils, conjunctival lesions, con-
junctival intraepithelial lesions.

PE3IOME

U3MEHEHUsSI MHUKPOCPE/IbI B HEOIIVIACTHYE-
CKHUX IIOPAKEHUSX KOHBIOHKTHUBBI C PA3HBI-
MU NPOIUMPEPATUBHO-AIIOIITO3HBIMU XAPAK-
TEPUCTUKAMUA

"Hukomaumsuan H.JA., 'Yuuya T.A., MysamsBuan T.3.,
’Bypkanze I M.

!Vuusepcumem New Vision, Tounucu,; *Tounucckuii 2ocyoap-
CMeeHHbIl MeOuyurcKull ynusepcumem, I py3us

PaHee npoBeseHHbBIC UCCIICMOBAHKS MTOKA3aJIH, YTO HH(QUIIb-
TPUPYIOLIKE OMYXO0Jb JUM(OLMTHI, TAKKE KaK U aCCOLUUPO-
BaHHBIC C OIyXOJbI0O HEUTPOQHIIBI, UTPAIOT 3HAYUMYIO POJIb B
nporecce MporpecCcuy OIMyXoIu.

Iens uccaenoBanus - ONPEACTUTL OCOOCHHOCTH pacmpesie-
JIeHUsI MHQUIBTPUPYIOLINX OIYXOJIb JUM(OLUTOB U acCOLH-
UPOBAHHBIX C OIMYXOJIbIO HEUTPO(UIOB B MOPAKEHUSIX KOHDB-
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IOHKTHBBI C Pa3IMYHBIMHA HPOIH(EPATHBHO-ATIONTO3HBIMU
XapaKTePUCTUKAMH.

B npenaparax, okpalieHHbIX CTaHAAPTHBIM FeMaTOKCHINHOM
¥ D03MHOM OIpe/eIeHbl 0COOCHHOCTH pacpeaeieHus umdo-
LIUTOB U HEUTPOHIOB B HOPMAJIBHHON KOHBIOHKTHBE, aKTUHO-
BOM Keparose, NTepUruyMe, HHTPAsIUTEINaIbHBIX MOPAXKECHU-
AX (CoIN1-3) KOHBIOHKTUBBI U B INIOCKOKJIETOUHOH KapILIMHOME
KOHBIOHKTHBBI C MOMOIIBbI0 1u(ppoBoi mporpammber QuPath.
CraHIapTHBIM HMMYHOT'MCTOXMMHUYECKMM METOIOM H3y4YCHBI
crienyromue Mosekyisipasie Mapkepsl: Ki67, Bel2, p53, CD3,
CD8 u Foxp3.

Pe3ysbraThl MCCIeOBaHUS MOKA3ald, YTO WHOUIBTPALHS
MHTPAdMUTENANBHBIMU  TUMbOUUTAMH U HeiTpoduiramn
3HAYUTEJIIBHO BO3pacTaeT B IPOLECCE IMPOrpecCHUd HHTpa-
SIUTEIUAIBHBIX NOPAXCHUH KOHBIOHKTHBBI U HAXOIAUTCS B
CTaTUCTHYECKU 3HAYMMOIl KOPPEISILIMU C BBICOKMM poJude-
pPaTUBHBIM MHJEKCOM, HU3KUM aIllONTO3HBIM HMHAEKCOM U CO
cTaTycoM MyTanuit pS3.
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MORPHO-FUNCTIONAL CHANGES IN ENDOMETRIUM
UNDER THE INFLUENCE OF CHRONIC ALCOHOLISM

"Lytvynenko M., 'Narbutova T., 'Vasylyev V., 2Bondarenko A., ’Gargin V.

!Odessa National Medical University, Odessa, *Kharkiv National Medical University, Kharkiv, Ukraine

Alcoholism today is a global worldwide social and economic
problem that affects almost every country. Up to 80% of men
and 60% of women in different countries report episodes of al-
cohol abuse [2,21]. And even episodes of acute alcohol intoxica-
tion, which are associated with formidable changes on the part
of many organs and systems, up to the development of coma, do
not cause concern [7]. Therefore, chronic alcohol intoxication
causes less fear in patients [21].

Women are a particularly vulnerable group in terms of alco-
hol abuse. It should be borne in mind that the development of
chronic alcoholism in women requires much shorter periods of
time than in men, which is due to lower body weight, hormonal
factors, and social factors [22]. Conventionally, all these reasons
can be divided into three groups: the first group includes the rea-
sons associated with the direct action of ethanol, which is known
to be a poison that affects all organs and systems [6]. The second
group includes alcohol dependence, which aggravates the ef-
fects of ethanol, leads to often irreversible consequences on the
part of the psyche and the nervous system. And, finally, the pos-
sibility of using alcohol substitutes, which also cause a complex
of pronounced destructive changes in organs and tissues, is also
especially dangerous. Thus, there are more pronounced changes
on the part of the female body, which can develop with chronic
alcohol abuse [5,25].

Alcohol abuse leads to a violation of the ovarian-menstrual
cycle, disrupting both the physiological activity of the hypotha-
lamic-pituitary system and the work of the ovaries, causing a
whole complex of sclerotic-dystrophic changes in the ovaries
[16]. Uterine mucosa is considered to be the target organ for
these groups of hormones. In addition, ethanol has a direct ef-
fect on the endometrium, the vascular bed, thereby worsening
its trophism. Disturbance of microcirculation can also be aggra-
vated by the formation of thrombotic masses in the lumen of
blood vessels due to hemolysis caused by the action of ethanol
[18]. There are many studies to date, most of which have been
conducted in animals. There is no sufficient number of works
devoted to the study of the entire complex of changes directly
in the female body [10]. And the data that would have been ob-
tained precisely as a result of studying the changes caused by
alcohol abuse in the female body can help solve many abnormal
conditions developing in the female reproductive system, such
as oligodysmenorrhea and amenorrhea. And more formidable
ones include miscarriage and early menopause [9,16].

Considering all of the above, the purpose of this study was
to identify changes in the endometrium that occur in chronic
alcoholism.

Material and methods. The study included sectional mate-
rial, selected from 60 women. All subjects were divided into two
groups. The first group (30 women) consisted of women who,
according to history data (interviews with relatives) and autopsy
data (presence of alcoholic cirrhosis of the liver), had confirmed
alcohol abuse. The control group consisted of women (30) who
died from diseases not associated with reproductive diseases
without accompanying signs of alcoholism (deaths as a result
of car crash, accidents). Tobacco smoking, contraceptives (oral
contraceptive pills), age of first sexual intercourse, somatic pa-
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thology related (or no related) to alcohol consumption, numbers
of pregnancies were not taken into account.

The material was fixed in 10% neutral buffered formalin, after
which the selected samples were embedded in paraffin. At the next
stage, sections with a thickness of 5x10° m were made from the
prepared paraffin blocks. Subsequently, staining with hematoxylin
and eosin was performed. Microscopic examination was carried out
on an Olympus BX41 microscope, followed by morphometric ex-
amination using the Olympus DP-soft 3.12 software [4].

After determining the proliferative or secretory type of the
endometrium, the following indicators were determined: the
average diameter of the endometrial glands, the minimum di-
ameter of the endometrial glands, the maximum diameter of the
endometrial glands, gland wall thickness, the relative volume of
the epithelium, and the thickness of the epithelium.

Statistical processing was performed using the methods of
variation statistics. Correspondence of the distribution to the
normal distribution was determined by the Shapiro-Wilk’s test,
which showed that the samples were close to the normal distri-
bution. Statistical indicators are presented in the M+c format,
where M is the arithmetic mean, o is the standard deviation,
Student>s t-test. The statistical difference between the studied
parameters was considered significant at p less than 0.05 [15].

The procedure was done strictly in compliance with the Hel-
sinki Declaration after approval from the Regional Ethical Re-
view Board at Odessa National Medical University, protocol 3,
17" October 2011.

Results and discussion. Our work confirm influence of alco-
hol in endometrium under with changes both in proliferative and
in secretory stage (Fig. 1). Main focus of our work was directed
on morphometric study for obtaining of relevant data and its re-
sults are presented in Table 1. As can be seen from the table,
chronic alcoholism causes a whole complex of changes in the
state of the endometrium, manifested in both the proliferative
and secretory phases of the menstrual cycle.

The average diameter of the endometrial glands (prolif-
erative type) decreased by 13.7% (from 51.71+2.90 x10°m to
44.6542.48 x10°m) with p < 0.05. The minimum diameter of
the endometrial glands (proliferative type) was 9.7%, which is
2.23 x 10°* m. The maximum diameter of the endometrial glands
(proliferative type) changed from 72.14+2.21 x10°m in the
control group to 64.13+3.90 x10°m in the comparison group,
which was 11.1% (p < 0.05). The thickness of gland wall (pro-
liferative type) decreased by 4.7% in the comparison group from
15.18+1.60x10° m to 14.47+1.12x10° m, the relative volume of
the epithelium (proliferative type) by 5.4 % (from 54.43+1.79
x10° m to 51.48+2.56 x10° m).

The changes that were also observed in the secretory phase of
the menstrual cycle were quite pronounced. At the same time,
the average diameter of the glands decreased by 9.26% (from
101.55£3.12 x10°m in the comparison group to 92.15+4.10 x10-
’m in the group of women suffering from chronic alcoholism)
with p < 0.05, the minimum diameter of the endometrial glands
by 6.17% (33.86+1.17 x10°m to 31.77+1.15 x10-*m), maximum
by 14.3%, from 127.984+2.10x10°m to 109.66+4.13 x10°m, ac-
cording to the above order (p<0.05).
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Table 1. The studied indicators of the structure of the endometrium in the group
of women who abused alcohol and in the comparison group

The investigated indicator Comparison group Alcoholism
Average diameter of endometrial glands (proliferative type), x10° m 51.71£2.90 44.65+2.48*
The minimum diameter of the endometrial glands (proliferative type), x10°® m 32.47+1.83 30.24+1.37
Maximum diameter of endometrial glands (proliferative type), x10° m 72.14+2.21 64.13+£3.90*
Gland wall thickness (proliferative type), x10¢ m 15.18+1.60 14.47+1.12
The relative volume of the epithelium (proliferative type), % 54.43+1.79 51.48+2.56
Average diameter of glands (secretory type), x10° m 101.55+3.12 92.15+4.10%*
The minimum diameter of the endometrial glands (secretory type), x10¢ m 33.86+1.17 31.77+1.15
Maximum diameter of endometrial glands (secretory type), x10¢ m 127.98+2.10 109.66+4.13*
Gland wall thickness (secretory type), x10° m 13.02+1.36 12.62+1.24
The relative volume of the epithelium (secretory type), % 61.24+1.11 52.81+1.09
Epithelium thickness, x10° m 49.14+1.44 48.66+1.97

* p < 0.05 significant between groups with and without alcohol abuse

The indicator of the thickness of the wall of the glands also
changed in the group of women who abused alcohol from
13.02+1.36 x10°m to 12.62+1.24 x10°°m in the control group,
which amounted to 3.07%. The relative volume of the epithe-
lium decreased by 13.7% (8.43 x 10°°m) in the study group com-
pared to the comparison group. A change was also revealed in
the thickness of the epithelium from 49.14+1.44 x10°m in the
comparison group of women to 48.66+1.97 x10-°m in the group
of alcohol abusers. So, results of the morphometric study could
be interpreted as tendency to atrophy in endometrium.

Alcohol abuse causes a series of reversible and, at later
stages, irreversible changes in the body of women in general
and, in particular, in the morphological and functional state
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of the reproductive system [7,10]. The described effect may
be due to both the indirect effect of ethanol on the state of the
hypothalamic-pituitary system, leading primarily to ovarian
hypofunction, manifested in a decrease in hormone produc-
tion [11]. Changes in the endometrium in both the prolifera-
tive and secretory phases of the menstrual cycle are known
to be caused precisely by the hormones of the hypothalamic-
pituitary system (first of all, this is follicle-stimulating hor-
mone (FSH) and luteinizing hormone (LH) of the pituitary
and ovaries (estrogen, progesterone) [14].

In addition to the above effects, LH is a hormone that stimu-
lates the maturation of the corpus luteum in the ovaries and
the process of producing progesterone. Progesterone is of
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great importance for the body of women, being the main
hormone of the first trimester of pregnancy. Consequently,
women who abuse alcohol should expect early miscarriage
due to progesterone deficiency. Knowing this feature, it can
be assumed that progesterone preparations should be recom-
mended to correct this condition. In the course of the study,
data were obtained indicating the effect of chronic alcohol-
ism on the endometrium, which consisted in a significant
(p<0.05) decrease in the average diameter of the glands (se-
cretory type), the minimum diameter of the glands (secretory
type), the maximum diameter of the glands (secretory type),
type), the relative volume of the epithelium (secretory type),
the thickness of the epithelium [12,13].

Thus, the approach to the treatment of this category of pa-
tients should also be differentiated. In our opinion, it should con-
sist both in the refusal to drink alcohol and in the selection of the
correct hormonal therapy [8].

The hypoproduction of FSH entails a decrease in the pro-
duction of estrogen by the ovaries. These effects can also be
enhanced by the occurrence of dystrophic-sclerotic changes
in the ovaries themselves. These abnormal processes are
known to be manifested by the proliferation of connective
tissue, disruption of the relationship between the cortex and
medulla, a decrease in the size of all types of follicles (prima-
ry, secondary and tertiary), and even a decrease in the number
of primordial follicles. The described changes inevitably lead
to a decrease in the production of estrogen. The endometrium
is regarded to be a target organ for estrogen. Proliferative
changes occur under their influence [19]. Thus, hypoproduc-
tion or complete absence of estrogen by the ovaries, which
is also due to dystrophic processes in them, can cause oli-
gomenorrhea or even cause early menopause [17]. This fact
could explain the changes obtained in the course of the study,
namely: a decrease in the average diameter of the endometrial
glands, the minimum diameter of the endometrial glands, the
maximum diameter of the endometrial glands, wall thickness,
the relative volume of the epithelium, which were calculated
in the proliferation phase of the menstrual cycle [20]. Based
on the study, it can be assumed that gynecologists sometimes
need to look for concomitant factors that affect the female
body for the correct selection of treatment of oligomenorrhea
and early menopause [23].

In addition, an imbalance in the concentration of FSH and
LH can lead to the development of follicular and corpus lu-
teum cysts, which, although functional, are sometimes as-
sociated with the development of complications and require
urgent surgical treatment [3].

Also important is the information available today on the
proven carcinogenicity of ethanol. That, in combination with
impaired immune surveillance that occurs in people who
abuse alcohol, can cause the development of malignant neo-
plasms, including those with localization in the organs of the
female reproductive system [1,24].

An interesting fact is the different variability of all the
studied parameters in the group of women suffering from al-
coholism and in the control group. So, the most pronounced
were the changes in the maximum diameter of the glands,
which were observed both in the proliferative phase and in
the secretory phase. The relative volume of the epithelium
decreased as much as possible only in the secretory phase
and was relatively stable in the proliferative phase. The least
variable indicator was the thickness of the gland wall in both
proliferative and secretory types.
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Conclusions: Based on the study, it can be assumed that
alcohol abuse has a significantly significant effect on the fe-
male reproductive system as a whole, in particular, on the
morpho-functional state of the endometrium, which is mani-
fested by its statistically reliable thinning, hypoplasia of the
glands, which was determined both in proliferative and in the
secretory phase of the menstrual cycle. Results of the mor-
phometric study have to be interpreted as tendency to atro-
phy in endometrium with decreased by 13.7% the average
diameter of the endometrial glands (from 51.71£2.90 x10°¢
m to 44.65+2.48 x10°m), reduced diameter of the endome-
trial glands from 72.14£2.21 x10°m to 64.13+3.90 x10°m,
abridged the relative volume of the epithelium.

The study shows the importance of an individual approach
in working with this cohort of patients, which may consist in
proper history taking (to confirm alcohol abuse), detection of
pathomorphological changes in the endometrium, which is
important for the correct diagnosis and selection of the most
effective treatment.
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SUMMARY

MORPHO-FUNCTIONAL CHANGES IN ENDOMETRI-
UM UNDER THE INFLUENCE OF CHRONIC ALCO-
HOLISM

"Lytvynenko M., 'Narbutova T., 'Vasylyev V.,
’Bondarenko A., 2Gargin V.

!Odessa National Medical University, Odessa, *Kharkiv Nation-
al Medical University, Kharkiv, Ukraine

According to data that would have been obtained precisely as a
result of studying the changes caused by alcohol abuse in the female
body which can help solve many abnormal conditions developing
in the female reproductive system, such as oligodysmenorrhea and
amenorrhea, the purpose of this study was to identify changes in the
endometrium that occur in chronic alcoholism.

The study included sectional material, selected from women
who, according to history data (interviews with relatives) and au-
topsy data (presence of alcoholic cirrhosis of the liver), had con-
firmed alcohol abuse. Microscopic examination of endometrium
was carried out followed by morphometric examination with deter-
mining: the average diameter of the endometrial glands, the mini-
mum diameter of the endometrial glands, the maximum diameter of
the endometrial glands, gland wall thickness, the relative volume of
the epithelium, and the thickness of the epithelium for the prolifera-
tive or secretory type of the endometrium.

Based on the study, it can be assumed that alcohol abuse has
a significantly significant effect on the female reproductive sys-
tem as a whole, in particular, on the morpho-functional state of
the endometrium, which is manifested by its statistically reliable
thinning, hypoplasia of the glands, which was determined both
in proliferative and in the secretory phase of the menstrual cycle.
Results of the morphometric study have to be interpreted as ten-
dency to atrophy in endometrium with decreased by 13.7% the
average diameter of the endometrial glands (from 51.71£2.90
x10°m to 44.65+£2.48 x10°m), reduced diameter of the endo-
metrial glands from 72.14+2.21 x10°m to 64.13£3.90 x10°m,
abridged the relative volume of the epithelium.

The study shows the importance of an individual approach
in working with this cohort of patients, which may consist in
proper history taking (to confirm alcohol abuse), detection of
pathomorphological changes in the endometrium, which is im-
portant for the correct diagnosis and selection of the most effec-
tive treatment.

Keywords: endometrium, pathology, morphometry, alcoholism.

PE3IOME

MOP®OPYHKIIUOHAJIIBHOE COCTOSAHHUE SHAO-
METPUS NOJ BIUAHUEM XPOHUYECKOI'O AJIKO-
roJIM3MA

!JIntBunenko M.B., 'HapoyroBa T.E., 'Bacuibes B.B.,
’Bonpapenko A.B., I'apruu B.B.

!00eccruil nayuonanviwlil MeOuyuHcKuil ynugepcumen, *Xapo-
KOBCKULL HAYUOHATbHBIN MEOUYUHCKULL YHUsepcumen, Ykpauna

Lenbto vccnenoBanus sBUIOCH ONpe/ieleHne N3MEHEHNH 2H-
JIOMETPHsI, BOSHUKAIOIIUX ITPH XPOHUYECKOM AJTKOTOIIU3ME.
HccnenoBanue mpoBeieHO HA CEKIIMOHHOM MaTepHale, Moiy-
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YEHHOM OT XKEHIIUH, 3JI0yHOTPeOISBIIMX aJIKOTOJIEM, YTO yCTa-
HOBJICHO TI0 JJaHHBIM aHaMmHe3a (beceia ¢ pOICTBEHHUKAME) U
pe3ysibTaTaM BCKPBITUS (HAJMYME aJKOTOJIBHOTO LUppo3a Ie-
yeHn). [IpoBeeHO MUKPOCKOIUYECKOE UCCIICI0BAHUE 3HIOME-
TPHS C TOCIEAYIONMM MOP()OMETPHISCKUM HCCIIEIOBAHUEM C
OnpeAeIeHUEM MOKa3aTeIeh: CPeTHUN JuaMeTp, MUHUMAJIbHBIH
JIMaMETP U MaKCHUMAaJIbHBIN IUaMETP YHAOMETPUAIIBHBIX KEJIe3,
TOJIIIMHA CTCHKHU XCJIC3bI, OTHOCI/ITGHbeIﬁ 06"beM SIUTECIIUA U
TOJILIMHA SITUTENHUS ISl PO (EepaTHBHOTO MK CEKPETOPHOTO
TUIIa SHAOMETPUA.

Ha ocHOBaHMU NPOBEEHHOTO MCCIEAOBAHUS CIEAYEeT Hpea-
HOJIOKUTB, YTO 3JIOYNOTPEOICHUE AJIKOTOJIEM OKa3bIBaeT 3Ha-
YUMOC BIIMSHME Ha KEHCKYIO PENPOAYKTUBHYIO CHCTEMY B
IIeJIOM, B YacTHOCTH Ha MOP(OQYHKIMOHAIBHOE COCTOSHHE
OHAOMETPHUA, YTO IPOABIACTCA €ro CTaTUCTUYCCKU JOCTOBEP-
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HBIM MCTOHYEHHEM, THIOIUIA3UEH JKeJle3 U OIpeensaeTcs Kak B
nponudepaTrBHOM, Tak ¥ B CEKPETOPHOI (haze MEHCTPyaIbHOTO
1uKia. Pe3ynbsrarsl MOPHOMETPUYECKOTO UCCIICA0BAHMS CIIEY-
€T MHTEPIPETUPOBATh KaK TCHACHIINIO K aTpOQUU SHIOMETPHSI
Ipu yMeHblLIeHUH Ha 13,7% cpeanero nuamerpa skene3 3HIO-
metpus (¢ 51,71+£2,90x10¢ m mo 44,65+2,48x10° M), ymeHblIiie-
HHUH JIHAMETpa SHIOMETPUAbHBIX xKene3 ¢ 72,1442.21x10° m
10 64,13+3,90x10° M, yMEHBIICHHH OTHOCHTEIHHOTO 0ObeMa
SIUTEINUS.

JlaHHOe HccienoBaHUE YKa3bIBae€T Ha 3HAYMMOCTb MHIMBU-
JyaJIbHOTO MOoAXoJa K paboTe ¢ 3TOH Ipylnoi nalueHToB, YTo
3aKJII0YAeTCsl B MPABHIBHOM cOOpe aHamHesa (ISl TOATBEPIK-
JICHUsI 3JI0YTIOTPEOICHUsI alIKOT0JIeM), BBISIBIGHHU aTOMOPQO-
JIOTMYCCKUX M3MCHECHUI SHIOMETPHS JUIS IPABUIILHON THATHO-
CTHKH U BbIOOpa Harbosee 3h(HEKTHBHOTO JICUCHUS.
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TUMOR INFILTRATING LYMPHOCYTES PECULIARITIES IN DIFFERENT HISTOPATHOLOGICAL
AND MOLECULAR SUBTYPES OF GASTRIC CARCINOMA

Museridze N., Tutisani A., Chabradze G., Beridze N., Muzashvili T.

Tbilisi Medical Academy Named After P. Shotadze

Gastric cancer represents the third major cause of cancer
related mortality worldwide [1]. Two major histological
subtypes of gastric carcinoma are so called enteric type
carcinoma and diffuse type gastric carcinoma, the latter
being more aggressive [2]. There have been many advances
in treatment of gastric cancer. However, the prognosis of
these patients remains poor [2]. Some studies indicate that
treatment with immunotherapeutic agents may improve the
prognosis of gastric cancer [3]. Therefore, the understand-
ing of tumor microenvironment in different types of gas-
tric cancers, represents the major research issue. Tumor in-
filtrating lymphocytes (TILs) has recently emerged as not
only important prognostic factor in different types of solid
cancers, but also as a good predictor of immunotherapy
response [4]. Solid tumors, including gastric cancer can be
classified into two major subgroups based on lymphocytic
infiltration: so called “hot” tumors, with high number of
TILs and “cold” tumors with the low number of TILs [5].
It has been shown that TILs, which are mainly represented
by T lymphocytes and macrophages, are associated with
tumor growth, progression and metastases[6]. However,
the results of TILs studies in different tumors are conflict-
ing. TILs in gastric carcinoma are not very well charac-
terised. Also, there is limited information of the TILs dis-
tribution in different histological and molecular subtypes
of gastric cancer. Even though there is a possibility to im-
munohistochemically characterise different types of TILs
in tumors, it is not well known if this method provides
any additional information to standard evaluation of TILs
on H&E stained specimens. Moreover, immunophenotyp-
ing of TILs requires an extra work and additional tissue
material, which is frequently limited in everyday diag-
nostic process. Therefore, researchers nowadays dedicate
their effort to characterise the TILs based on the evalua-
tion of H&E specimens in different types of solid tumors.
Furthermore, some studies already have shown that TILs
evaluation on H&E specimens harbour prognostic as well
as predictive information [7]. In our current study we have
characterised the distribution patterns of TILs in different
histological and molecular subtypes of gastric carcinoma.
Histological subtypes included enteric type and diffuse
type gastric carcinoma and molecular subtyping was based
on the immunoexpression of CDH1, Ki67, p53 and Her2.

Material and methods. Study included formalin-fixed and
paraffin-embedded tissue material obtained from 50 patients
at the Diagnostic, Research and Teaching Centre of Tbilisi
State Medical University. Ten cases out of 50 were a control
group of normal gastric tissue, 20 cases were diffuse gastric
carcinoma and 20 cases — enteric type gastric carcinoma.

Evaluation of tumor infiltrating lymphocytes (TILs). TILs
were evaluated in standard H&E stained specimens, based
on semi quantitative method in three different areas of the
lesion, including central part of the tumor, margins of the tu-
mor and tumor adjacent stroma. The presence of TILs was
categorised as follows: total absence of TILs, aka negative
(0), minimal infiltration, including less than 10% of tumor
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area (1), moderate infiltration — TILs covering 10-50% of tu-
mor area (2) and extensive infiltration — TILs covering >50%
of tumor area (3).

Immunohistochemistry. 4p FFPE tissue sections were de-
paraffinized in xylene, rehydrated by using serial dilutions
of ethanol (96%, 80%, 70%), and heat mediated antigen re-
trieval has been performed. Ready-to-use antibodies against
the following antigens were used: CDH1 (MCH-38, Invitro-
gen), Ki67 (EPS5, Bio SB), p53 (DO-7, Leica) and Her2 (EP3,
Bio SB). Staining and visualisation has been performed us-
ing BOND Polymer Refine Detection system. The number of
positive cells was counted in 10HPF. Proliferation index was
defined based on the ratio of Ki67 positive tumor cells to total
number of tumor cells at I0HPF. Proliferation index >30%
was considered as high and proliferation index <30% was
considered as low. Her2 evaluation was based on Hofmann
4-tier scoring system, as following: membranous positivity
is not detected — negative (0); weak membranous positivity
in about 10% of cells — negative (1+); moderate membranous
positivity in >10% of cells — borderline positivity (2+) and
sharp membranous positivity in >10% of cells — positivity
(3+).

Correlations were assessed using Pearson correlation and
X2 test. Comparisons between groups were assessed using
Kruskal-wallis test. P value <0.05 was considered as signifi-
cant in all tests. All statistical analyses have been performed
using SPSS V.19.0 software.

Results and discussion. All 10/10 (100%) cases of nor-
mal gastric mucosa showed a low number of TILs. In enteric
carcinoma 4/10 (20%) of cases showed minimal TILs, 10/20
(50%) cases showed moderate TILs and 6/20 (30%) cases
showed high number of TILs. In enteric type adenocarcinoma
of the stomach 7/20 (35%) of cases showed low TILs, 5/20
(25%) of cases showed moderate TILs and 8/20 (40%) cases
showed high number of TILs.

The analysis of the results of TILs distribution in different
histological subtypes of gastric carcinoma showed, that low
TILs are more characteristic to diffuse type gastric carcinoma
compared to the enteric type, whilst moderate TILs are more
frequently present in enteric carcinoma compared to diffuse
type gastric carcinoma. With regard to high TILs, it is more
pronounced in diffuse type gastric carcinomas.

Normal stomach tissue was equivocally characterised
with CDH1+/Ki67 low/P53-/Her2- molecular phenotype,
meaning all 10 cases of normal stomach epithelium were
positive for CDH1, low in Ki67 proliferation index, were
characterised with the absence of p53 mutations and were
negative for Her2 expression. With regard to enteric car-
cinoma, CDH1 was positive in all 20/20 (100%) of cases,
meaning the absence of CDH1 gene mutation. However,
several molecular subtypes were identifiable based on the
expression of Ki67, pS3 and Her2 particularly: (1) CDHI1+/
Ki67 low/p53-/Her2- (8/20 cases 40%); (2) CDH1+/Ki67
high/p53+/Her2- (7/20 cases 35%); (3) CDH1+/Ki67 high/
pS3+/Her2+ (2/20 cases, 20%) and (4) CDH1+/Ki67 high/
p53-/Her2- (3/20 cases, 15%).
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Table 1. Distribution of TILs, in enteric and diffuse gastric adenocarcinoma

TILs
1 2 3
Normal stomach 10 (100%) 0 (0%) 0 (0%)
Enteric carcinoma 4 (20%) 10 (50%) 6 (30%)
Diffuse carcinoma 7 (35%) 5(25%) 8 (40%)

Fig. The distribution of TILs in enteric and diffuse type gastric carcinoma: A. moderate TILs in enteric type gastric carcinoma,
B. high TILs in enteric type gastric carcinoma, C. moderate TILs in diffuse gastric carcinoma
and D. high TILs in diffuse type gastric carcinoma, H&E staining, x100

§
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Graph 1. Distribution of different molecular subtypes in en-
teric type gastric carcinoma

With regards to diffuse gastric carcinoma, 8/20 (40%) of cases
were characterised with CDH1 gene mutation, represented by
the absence of CDH1 immunohistochemical expression. There-
fore, the molecular subtypes of diffuse gastric carcinoma were
as follows: (1) CDHI1-/Ki67 high/p53+/Her2+ (3/20 cases,
15%); (2) CDH1-/Ki67 high/p53+/Her2- (5/20 cases, 25%); (3)
CDH1+/Ki67 low/p53-, Her2- (10/20 cases, 50%), (4) CDH1+/
Ki67 low/p53+, Her2- (2/20 cases, 10%).

The distribution of TILs in different molecular subtypes of enteric
carcinoma showed the following results: in CDH+/Ki67 low/p53-/
Her- group 6/8 (75%) cases were characterised with low TILs and
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Graph 2. Distribution of different molecular subtypes in dif-
fuse type gastric carcinoma

2/8 (25%) cases were characterised with moderate TILs. In CDH+/
Ki67 high/p53+/Her- group 1/7 (14.3%) cases were characterised
with low TILs, 2/7 (28.6%) cases were characterised with moderate
TILs and 4/7 (57.1%) cases were characterised with high TILs. In
CDH+/Ki67 high/p53+/Her+ group low TILs were not detected in
any of 4 cases (0%), 2/4 (50%) of cases were characterised with the
moderate TILs and 2/4 (50%) of cases were characterised with high
TILs. In CDH1+/Ki67 high/p53-/Her2- group 1/3 (33.3%) case
was characterised with low TILs and 2/3 (66.7%) of cases were
characterised with moderate TILs. The presence of high TILs in
this group was not detected.
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Graph 3. The distribution of TILs in different molecular sub-
types of enteric carcinoma

The comparative analysis of TILs distribution in different mo-
lecular subtypes of enteric carcinoma showed significant rela-
tionship of TILs with p53 mutation status. The highest number
of TILs, represented by moderate and high expression was seen
in p53 mutation positive group, which suggests that the pres-
ence of p53 mutations in gastric cancer might affect the pres-
ence of TILs. Similar results have been seen in breast carcinoma
patients by Lee et al., who found that TILs status is related to
the p53 mutation status and cases with p53 mutations contain
higher number of TILs[8]are associated with high endoplasmic
stress, and possess a high frequency of TP53 mutations. TP53
missense mutations lead to the production of mutant p53 protein
and usually show high levels of p53 protein expression. Tumor-
infiltrating lymphocytes (TILs. Based on our study results the
proliferation marker Ki67 and Her2 oncogene are not related to
TILs status in enteric carcinoma patients.

The distribution of TILs in different molecular subtypes of dif-
fuse gastric carcinoma showed the following results: in CDH-/
Ki67 high/p53+/Her2+ group 1/3 (33.3%) of cases were charac-
terised with moderate TILs and 2/3 (66.7%) cases were charac-
terised with high TILs. In CDH-/Ki67 high/p53+/Her2- group
2/5 (40%) of cases were characterised with moderate TILs and
3/5 (60%) cases were characterised with high TILs. In CDH+/
Ki67 low/p53-/Her2- group 5/10 (50%) of cases were character-
ised with low TILs, 3/10 (30%) of cases were characterised with
moderate TILs and 2/10 (20%) of cases were characterised with
high TILs. In CDH+/Ki67 low/p53+/Her2- group total of two
(100%) cases were characterised with high TILs.

The comparative analysis of TILs status in different molecu-
lar subtypes of diffuse gastric carcinoma showed, that highest
number of TILs are present in molecular subgroups with p53
mutations, similar to enteric type adenocarcinoma.

To the best of our knowledge this is the first detailed charac-
terisation of tumor infiltrating lymphocytes in different types of
gastric carcinoma, based on evaluation of H&E stained tissue
sections. In addition, the presented study is the first to identify
different molecular subtypes of gastric carcinoma based on the
expression of CDH1, Ki67, p53 and Her2.

Conclusions. TILs status varies significantly in different his-
tological and molecular subtypes of gastric adenocarcinoma,
which might be the reason for different prognosis in these pa-
tients.

High TILs status is significantly related to the presence of
p53 mutations in both enteric type and diffuse type gastric car-
cinoma, which can be further explored for immunotherapeutic
options in these patients.
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Graph 4. The distribution of TILs in different molecular sub-
types of diffuse carcinoma
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SUMMARY

TUMOR INFILTRATING LYMPHOCYTES PECULIARI-
TIES IN DIFFERENT HISTOPATHOLOGICAL AND
MOLECULAR SUBTYPES OF GASTRIC CARCINOMA

Museridze N., Tutisani A., Chabradze G., Beridze N.,
Muzashvili T.

Thilisi Medical Academy Named After P. Shotadze

Gastric carcinoma represents one of the major causes of can-
cer related mortality worldwide. Recently, immunotherapeutic
means gave the new promise for the treatment of gastric carcino-
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ma, although, not all patients benefit from this type of treatment.
Tumor infiltrating lymphocytes (TILs) are considered as one of
the promising prognostic and predictive biomarkers in solid tu-
mors. However, the presence of TILs is not well characterised
in different types of gastric cancer. The aim of our study was to
characterise TILs profile in different histopathological and mo-
lecular subtypes of gastric carcinomas. We used standard hae-
matoxylin and eosin staining (H&E) for evaluation of TILs and
immunohistochemistry to detect molecular markers, including
CDHI1, Ki67, pS3 and Her2. The results of our study revealed
that TILs status varies significantly in different histological and
molecular subtypes of gastric adenocarcinoma, which might be
the reason for different prognosis in these patients. Also, high
TILs status is significantly related to the presence of p53 muta-
tions in both enteric type and diffuse type gastric carcinomas,
which can be further explored for immunotherapeutic options
in these patients.

Keywords: Tumor infiltrating lymphocytes, CDHI, Ki67,
pS3, Her2.

PE3IOME

OCOBEHHOCTH PACHIPEJAEJIEHUS UH®UIbTPU-
PYIOIIIUX OIIYXOJIb JTUM®OIUTOB B PA3HbIX
IT'NCTOJOI'NMYECKUX U MOJIEKVJIAAPHBIX IIOATHU-
MHAX KAPIIUHOM KEJYIKA

Mycepunse H.I'., Tyrucann A.A., Yaopanze I'.I',,
Bepunse H.A., My3amsuiau T.3.

Tounucckas meouyunckas akademusi um. I1. [llomaose, I py3us

Kapruunoma sxenyaka - ofHa U3 OCHOBHBIX NPHUYUH CMEPT-
HOCTH OT 3JI0Ka4€CTBEHHBIX oryxouieil. I1o mocnenHuM 1aHHBIM
UCIIOJIb30BAaHNE MMMYHOTEPAIMK IPUHECIO HOBYIO HAICKILY
B JICUCHUM NAIIMEHTOB C KapLMHOMOH xenyaka. Hecmorps Ha
MO3UTHUBHBIE PE3YJIbTAThl, U3BECTHO, YTO YaCTh MALUCHTOB HE
pearupyoT Ha UMMYyHOTepamnuo. HQUIBTpUpYOLIHe OITyX0ilb
JUM(OIUTEl CYUTAOTCSA OMHUM M3 TMOTCHIIHAIBHBIX IPOTHO-
CTUYECKMX W TPEAMKTUBHBIX OMOMAapKepoOB IJIsi MAI[EHTOB C
CONUHBIMY OITyXoJsiMU. OJJHaKO 0COOCHHOCTH pacHpe/eIeH s
UHOUIBTPUPYIOIIUX OIMYyXOJb JUM(OLKUTOB B Pa3HBIX THUIIAX
KapLUHOM KeJIy[Ka Hel0CTaTOYHO u3yudeHsl. Llenbio uccneno-
BAaHUsI SIBUJIOCH U3YUCHHE PACIIPEACIICHNs] HHPUIBTPUPYIOIINX
OIyX0JIb JTUM(OLUTOB B Pa3HbIX TMCTOJOIUYECKUX U MOJIEKY-
JSIPHBIX TOATHIIAX KapLHHOM xenyzaka. JlumdouurapHas uH-
¢GunbTpanus M3ydeHa B CTaHAAPTHBIX Iperaparax, OKpalleH-
HBIX FeMaTOKCHJIMHOM M 303MHOM, a MOJICKYJIIPHbIE MapKephl
CDHI1, Ki67, p53 u Her2 - »MMyHOTrHCTOXMMHYECKAM METO-
JoM. Pe3ynbrarel ucciaenoBaHus MOKa3aiu, YTO paclpeeseHue
UHOUIBTPUPYIOIIUX OIyX0JIb JTUM(OILMTOB MEHSETCS KaK B I'd-
CTOJIOTMYECKHX, TAK ¥ MOJICKYJISIPHBIX TTOATUIIAX, YTO MOXKET OBITh
NPUYUHON Pa3HBIX MPOrHOCTUYECKUX ITOBEICHUN 3THX OIyXOJCH.
H30bITouHOe HaMuKMe MHOHIBTPUPYIOIIHMX OMyXONb JUM(OLH-
TOB, B OCHOBHOM, CBSI3aHO C MyTalMsIMU P53 Kak B SHTEPAJIbHBIX,
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Tak ¥ B Ju(Qdy3HBIX THIIAX aJCHOKAPLMHOM. DTOT I0Ka3areib B
JabHENIIIEM BO3MOYKHO U3YUNTh B COOTBETCTBHHU C MIMMYHO-Tepa-
MEBTHYECKUMH areHTaMHt B KapLITHOMAX JKEITY/IKa.

“gboydy

Lodbogbol ds0bggog@B@MoMgdgeo  @odBm30@ ool ao-
boFoamgdol  mogolgdygdgdgdo  Lbgoobbgs  dobBm3as-
OOEMY0MH0 s Jnagsgegdo JggBo ol gadkol goo-
306m393do

6. I9LgMody, 5. gmolobo, y. HsdMmsdy, b. d9@ody,
0. I9bsdgoeo

3.3mmadols bab. mdogolols bodgooiobm sgo@gdos, s ds-
O!MggEoe

3ol go®mEobmdgdo  (o@dmopagbl  sgmgolg-
bd0s5bo  Lodbogbom  Loggwomosbmdol  gom-g@o
doogo®  dobgbl. dmmm@mobpgmo  dmbsgdy-

dom  0d9bmmg@sdogmo  Ladgsmgdgdol asdmygby-
408 Ygdmo@obs sbogro 0dgwo gydol godEobmdol
dJmbg 353096@go0l I3 y@bogmdsTo. dogbgosgew
©o 9000 Y gygool sOlgdmdobs, 36mdomos, GmI
35309b@ms bsfomo o@ gdg99wgdomgds 0dygbmmgde-
3000 339@bsgmodsl. Lodlogbol dsobgom@Momgdgaro
@0dgxm30E b0 0mgmgds ghm-gom 3m@9b3og® 3O Mmy-
bbby ©s 3Ggoddaee domdodzgde Lomowyg®o
Lodbogbggdol dJmby 3530963 9dB0. mydizs Lodbogbols
do506g0@B@oMgogmo @odgmEo@gdol asbsfomgdols
mogoligdydgogdo Lbgswslbbgs Godol ggdkol go@zo-
6m3godo godaow Jglfogmomo s@ss.

33 gg0lL  d0bobl  Ygopgbos  Lodbogbols ds0b-
Qo@AMoMgdgemo  @odgmzodgool  asbsfoagdol
0o30L9d9M 90900l Ygb§sgamms Lbgswslbgs JolbGm3oe-
nm@meaogao ©s Jomgsgmag@o  Jggdodol gykol
390 (306mdg6To. @odxgmaodg®o obgomBdsizos dg-
golbigdgmo ogm  LEsbps@Gyge 3gds@dmbogobom
©o gmboboon Ygmgdog sbsmagddo, bomenem dmeng-
Jagag®o 3o 390 gdo, @Gmam@gdozss CDHI, Ki67,
p5S3 s Her2, podmgmobos 0d9bmdolgmJodoygdo
H9Jbm@maool LoTygomgdom. ggmggol Jgogagdds
ohggbs, @™ Lodbogbols JsobgomBMmomgdgamo @od-
BMEoHJool aobsfoamgds d339m@om Ggomgdsmdl
GoamaG JobGmmmaoy@, obg dmmgsgea® Jagdo-
39090, Moz Igbodamgdgmos Foddmowygbogl o8 Lod-
Logbggdol aoblbgsggdgamo 3Mmabmbymo Jigg0l
d0bgbL. Lodbogbol ds0bgom@@o®gdgemo @odgm-
30Hgo0m  do®do obgom@E@oios 360Ygbgemgbow
>Mol ogogdomgdygmo p53-ol IgBo3gdol s@ALgdm-
dobmob Gmymai 9bGgd g, oly woxybydo Bodol
2©9bm35Mm30bm3gdTo. gl dsbobosmgdgano dgbodeng-
dgemos dgdpamddo dglfogmomo 0dbsl 0dybmmg-
o309 Lodgoagdgdmsb dJodo@mmgdsTo gydol 3o@-
306m3dgddo.

168



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

NEUROCHEMICAL STATUS OF NITRIC OXIDE IN THE SETTINGS OF THE NORM, ISHEMIC EVENT
OF CENTRAL NERVOUS SYSTEM, AND PHARMACOLOGICAL BN INTERVENTION

'Belenicheyv 1., 'Gorbachova S.,'Pavlov S., 'Bukhtiyarova N., *Puzyrenko A., *Brek O.

Zaporizhzhia State Medical University, Ukraine; *All Saints University School of Medicine, Roseau, Dominica;
SKharkiv National Medical University, Ukraine

Nitric oxide (NO) has a wide range of biological effects: it
participates in the work of the central and autonomic nervous
systems, in the functioning of the gastrointestinal tract and geni-
tourinary system, in the activity of secretory tissues and respira-
tory organs, and in the regulation of the cardiovascular system.
At high concentrations, NO can demonstrate cytostatic and / or
cytotoxic activity, which indicates its role in the cell-mediated
immunity system. This function determines the effect of NO on
the initiation and progression of apoptosis. The synthesis of NO
from L-arginine is carried out under the action of three main iso-
forms of the enzyme of NO-synthases (NOS): neuronal (nNOS),
endothelial (eNOS) and inducible (iNOS). In active form, all
three isoforms are homodimers with a molecular weight of 130
(iNOS), 135 (eNOS) and 160 (nNOS) kDa [1,2].

Survival processes of nerve tissue under the influence of
physico-chemical factors are controlled by signaling pathways.
The most important signal messenger is nitric oxide, which is
involved in the implementation of neurotransmission, neurode-
generation, and cellular reactions to oxidative stress [3]. One of
the main functions of NO is vasodilation (relaxation of vascular
smooth muscle). It is quite difficult to study the generation of
NO and its distribution in cells, since NO is a short-lived mol-
ecule (its lifetime is 5-10 seconds). Therefore, scientists often
focus on NO-synthase (NOS), an enzyme that synthesizes NO
from L-arginine. A lot of researchers are currently studying NO-
controlled signal transduction pathways [4,5].

It is known that NO of endothelial origin is involved in the
mechanisms of arterial hyperemia, as one of the vascular reac-
tions to inflammation. An excess of NO can cause increased per-
meability of the vascular wall and enhance exudative reactions,
and its deficiency activates the adhesion of leukocytes to the
vascular endothelium and their emigration to the surrounding
tissue. The inflammatory process is usually associated with an
increase in iNOS activity, which is capable f forming high con-
centrations of NO [6]. However, the question of the role of NO
(the one formed with the participation of other (neuronal and
endothelial) NOS isoforms) in the mechanisms of inflammation
in ischemia / reperfusion has not been sufficiently studied [7].

Cerebral ischemia evokes a complex set of biochemical and
molecular mechanisms that subsequently impair neurological
functions due to the separation of physiological processes and
impaired neuron integrity. They are mediated by glutamate “ex-
citotoxicity”, ionic imbalance, the development of free-radical
reactions. In addition, inflammatory reactions initiated at the
neurovascular interface, as well as alterations in the dynamic
connections between endothelial cells, astrocytes, and neurons,
make a significant contribution to the pathogenesis of cerebral
stroke. The formation of oxidative stress, which is an inevitable
companion of nerve tissue ischemia, is inextricably linked to
inflammation. In this case, a so-called vicious circle is formed —
inflammation causes activation of signal transduction pathways
that are sensitive to the redox potential, which enhances oxida-
tive stress [8].

A significant role in the mechanisms of neuronal death during
the development of the glutamate-calcium cascade belongs to
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NO-mediated mechanisms. The exposure of NMDA receptors,
which occurs against the background of toxic concentrations of
glutamate, causes a flow of calcium ions into the cell. This, in
turn, causes the activation of the calcium-dependent isoform
of NO-synthase and the active synthesis of nitric oxide, which
brings damage neurons [9].

NO can also be neurotoxic primarily because of its oxidizing
properties, which include its ability to induce the production of
peroxynitrite, that is a highly destructive active form of oxygen.
At the same time, there is evidence that it is neuronal NOS that
forms NO, which causes and complicates damage to neurons,
while endothelial NOS improves blood supply in the area of
ischemic penumbra. This confirms the role of NO in damage
and death of the neuron and indicates the specificity of NOS
isoforms. In addition, the type and stage of stroke should be con-
sidered. It has been proved that in the initial stages of ischemia,
the expression of constitutional calcium-dependent NOS, deter-
mined by transmitter autocoidosis, prevails [10-12].

Nerve cell death, under conditions of NO overproduction, be-
gins with the mechanisms of activation of phospholipases, over-
production of hydroxyl radical, and modulation of the NMDA
receptors. But in the delayed post-ischemic period — from 7-14
days with global ischemia and from 1 to 3 days with focal isch-
emia, NO overproduction is recorded as a result of the activity
of inducible NOS activated glia, macrophages and neutrophils
[13-15]. The independence of the inducible form of NOS from
calcium enables prolonged maintenance of high activity of this
enzyme. The expression of this form with hypoxia occurs after 6
hours, in contrast to the constitutional calcium-dependent NOS,
which is associated with the later appearance of activated as-
troglia, macroglia, and inflammatory cells. In the focal form of
ischemia, these NO producing cells are located in the penumbra,
and in global ischemia, they are in the structures that are most in
need of oxygen. In this regard, the study of the mechanisms of
regulation of NOS activity is promising for the elaboration of a
treatment strategy for acute cerebrovascular disorders. Scientific
literature provides description of cases with positive results on
limiting NOS hyperactivity by means of the administration of
inhibitors, and it is indicated that the administration of the latter
decreases the progression of cerebral ischemia [16].

Little is known about the fact why large doses of nitric oxide
do not damage the cells in which they are formed. It is believed
that this is ensured by the work of the superoxide dismutase
(SOD) enzyme, which inactivates superoxide. These understud-
ied facts indicate the need to expand knowledge of the physi-
ological and biochemical properties of NO. It has been estab-
lished that NO in the nervous tissue forms active derivatives:
nitrosonium (NO +), nitroxyl (NO-) and peroxynitrite (ONOO-).
It has been established that NO and its transmutation products —
peroxynitrite (ONOO-), nitrosonium ion (NO +), nitroxyl (NO-
), and diazotrioxide (N203) are the main factors of nitrosate
stress. Throughout this process, NO interacts with metals (heme
iron of hemoglobin, myoglobin, iron-containing enzymes, non-
heme iron of iron-sulphurous proteins, copper and zinc of active
centers of enzymes). Besides, there is an indirect interaction of
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NO + (S-, N-, O-nitrosation) with thiol, phenolic, hydroxyl and
amino groups of proteins. As a result of contact, cell destruction
occurs: desensitization of receptors, inhibition of mitochondrial
enzyme activity, and fragmentation of nucleic acids. NO, bind-
ing back to Fe3 + of the active center of catalase, inhibits in the
initial and postischemic periodof focal brain ischemia. Excess
NO suppresses heme enzymes of the mitochondrial electron
transport chain [17-20].

Excessive NO in the post-ischemic period interacts with heme
iron and paired thiol groups to form a dinitrosol iron complex
(DNIC). It is known that DNIC is a stronger nitrosylating agent,
compared to NO, and it interacts with protein thiols, histidine,
aspartate, glutamine, methionine, cysteine, glutathione. As a result,
N- and S-nitrosothiols are formed. Besides, the pathological role
of DNIC in conditions of ischemia is determined by the fact that it
irreversibly nitrosylates iron-sulfide clusters of mitochondrial pro-
teins (NADH-ubiquinonoxy reductase, succinate-ubiquinonoxy re-
ductase and cis-aconitase) [19-22]. There is evidence of the ability
of DNIC to significantly reduce the activity of enzymes responsible
for the regulation of thiol disulfide equilibrium in the cell — gluta-
thione reductase, glutathione S-transferase, and glutathione peroxi-
dase in neuron suspensions [23-25].

The nitrosonium ion (NO +) damages the nucleophilic groups
of active thiols, amines, carboxylases, hydroxyls, and aromatic
rings. NO+ is formed under adverse conditions of nitric oxide
overproduction, with the participation of ferrous iron and oxy-
gen. It is known that NO+ has reducing properties, ionotropic
and lusitropic effect on the myocardium, lowers the threshold
of convulsive readiness, but with lactic acidosis it demon-
stratesprooxidant properties in relation to thiol-containing pro-
teins and amino acids. There is in vitro data that the addition of
NO- donors to a suspension of neurons reduces the content of
glutathione [26]. It has been found that NO disrupts the electri-
cal activity of neurons and inhibits the activity of sodium chan-
nels. This multidirectionality of NO can be explained by its dif-
ferent concentration inside the nerve cell. With its increase, a
toxic nitrite anion is formed. N203, as a source of NO +, has
the properties of a nitrosylating agent and forms N-nitroamines
with aliphatic and aromatic amines. The products of their trans-
formation are factors in the alkylation of nucleic acids and the
deamination of purines. When N203 interacts with cysteine,
S-nitrosocysteine is formed, and the reaction with glutathione
produces S-nitroglutathione (NO transport molecule) [27,28].

In neurons, there is a mechanism for the release of NO from
S-nitrosoglutathion with the participation of glutamyltranspep-
tidase and the formation of S-nitrosocysteinil glycine as a pro-
ducer of NO. Cystine, whichisreduced to cysteine, participates
in the transport of S-nitrosoglutathion. Cysteine reacts with S-
nitrosoglutathione and forms S-cysteine, which is involved in
the rapid transfer of information, which determines the forma-
tion of neuron adaptations. These reactions are controlled by
glutathione reductase and glutathione transferase. When they
are inhibited, there is oxidative modification of low molecular
weight thiols, homocysteine formation, and impaired transport
of NO and its cytotoxic derivatives, which enhance the thiol oxi-
dation [29].

The antioxidant system of the neuron is able to regulate NO
transport, providing resistance of the nervous tissue to nitrosate
stress. In the first minutes of ischemia, macrophage or exoge-
nous NO inhibits oxidative phosphorylation in neuronal mito-
chondria due to reverse binding to mitochondrial cytochrome
C oxidase. Inhibition of the electron transport of mitochondria
leads to the accumulation of superoxide and the formation of
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peroxytitrite. Peroxynitrite synthesis is characteristic of cells
with high activity of NO synthase and ROS producing enzymes
(xanthine oxidase, NADH oxidoreductase, cyclooxygenase, li-
poxygenase, electron transport chain enzymes) [30].

Nitric oxide and its derivatives play a significant role in the
expression of heat shock protein p53. The p53 protein inhibits
tumor growth and maintains the integrity of the genome, causes
cell cycle arrest or apoptosis, induces the expression of Bax,
Fas, pS3AIP and other apoptogenic proteins, and passes into mi-
tochondria itself during apoptosis. This may be one of the rea-
sons for the release of reactive oxygen forms and for a decrease
in the charge of mitochondria [31].

In experiments on the culture of pear-shaped neurons of the
rat cerebellum, data on the accumulation of p53 upon death of
nerve cells due to excess sodium nitroprusside were obtained.
Bcl-2 is believed to suppress NO-induced increase in Bax pro-
tein expression. Under the action of nitric oxide on the cell, the
level of intracellular Bel-2 protein decreases. Perhaps this oc-
curs owing to caspase-induced cleavage or p53-dependent inhi-
bition of the expression of this protein [32].

The pro-apoptotic effect of nitric oxide is also determined by
the induced increase in the expression of apoptogenic proteins
Bax. Mitochondria are able not only to perceive the apoptotic
signal from NO, but also to synthesize it themselves due to the
presence of constitutive NOS in them, which is localized in
the mitochondrial membrane (mNOS). It is similar to macro-
phage iNOS, but is expressed constitutively. It is not established
whether mNOS can be considered a separate isozyme, or is it
iNOS containing post-translational modifications. It is assumed
that it participates in the regulation of apoptosis due to the effect
of mitochondrial pore proteins on the thiol-disulfide balance in
the nitrosation or oxidation reaction [33].

All of the above is the rationale for the search for effective
neuroprotective drugs that can prevent negative processes in the
nervous tissue by means of inhibiting the cytotoxic derivatives
of NO and reducing the effects of the pathobiochemical cascade
and nitrosate stress.

There is substantial evidence that irreversible changes in the
area of ischemic damage can be stopped with the help of neuro-
protective drugs that can reduce focal ischemia at the molecu-
lar and cellular levels, and correct its consequences [34-36]. A
promising direction in the creation of new drugs are substances
with a double mechanism of action. It is assumed that the best
combination is substances that combine the properties of a
“scavenger” of free radicals and a sodium channel blocker [37].
Summarizing the literature data, it can be stated that drugs with
an antioxidant nature of action have evidence of their effective-
ness, but more often hypothetically. This direction is the young-
est and possibly promising in the neuroprotection section [38].

There is substantial evidence that irreversible changes in
the area of ischemic damage can be terminated with the help
of neuroprotective drugs that can reduce focal ischemia at the
molecular and cellular levels, as well as correct its consequences
[34-36]. A promising direction in the creation of new drugs is
designing substances with a double mechanism of action. It is
assumed that the best combination is reprsented by substances
that combine the properties of a “scavenger” of free radicals and
a sodium channel blocker [37]. Summarizing data from the sci-
entific literature, it can be stated that drugs with an antioxidant
nature of action generally prove their effectiveness, but more of-
ten it is hypothetical. This direction is the youngest and possibly
promising in the neuroprotection investigations [38].

The nature of the effect of NO on various biochemical and
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physiological processes is conventionally divided into direct and
indirect. A direct effect is achieved by direct interaction between
NO and biomolecules. The main target in this case is the heme
iron of hemoglobin, myoglobin, guanylate cyclase, cytochrome
P-450, NO synthases and other heme-containing proteins. NO
also interacts with non-heme iron, which is part of iron-sulfur
proteins and nucleic acids, and free iron (Fe,"). Nitric oxide in-
hibits Fe,"-mediated oxidative reactions and thereby shows an
antioxidant effect. In addition, NO inhibits the processes of lipid
peroxidation (LPO), obviously preventing their spread. The di-
rect targets of NO are copper and zinc atoms, which are part of
the enzymes, and high-energy free radicals (radicals with a car-
bon center, lipid radicals, and nitrogen dioxide ones). The direct
effects of NO dominate the body under physiological conditions
when this molecule is synthesized, mainly by constitutive forms
of NOS in low amounts. At the same time, the concentration of
NO in the tissues is 0.1-1 pmol, while that of O* due to its high
superoxide dismutase activity is three times lower. Due to the
direct action of NO, its regulatory and signaling functions are
mainly implemented [39].

The indirect effect of nitric oxide is mediated through its reac-
tive forms (RNOS), which are the product of the reaction of NO
with O,, O,- or H,0,. Transition metals may also be involved
in the formation of RNOS. The indirect effect of NO is mani-
fested with an increase in its synthesis associated with iNOS
induction, which is observed during inflammatory processes of
various etiologies (when phagocytic cells are activated, the con-
centration of NO near them can reach 10 pmol) and is combined
with an increase in the formation of reactive oxygen species
(ROS) [40]. The indirect action of NO is realized through S-,
N-, and O-nitrosation, in which the nitrosonium cation (NO") is
attached to amines, thiols, or hydroxyl groups of aromatic com-
pounds, through nitration carried out by attaching nitro groups
(NO,) to biomolecules (aromatic rings, in particular tyrosine
ones, are the most sensitive to nitration), as well as through the
oxidation or hydroxylation of biomolecules. As a result of these
reactions, post-translational modifications of proteins occur,
which play a significant role in the pathogenesis of acute and
chronic diseases. The correlation between the mentioned types
of bio-substrate modifications and their severity depend on the
metabolic conditions, first of all, the redox potential, pH, and
the balance between the formation of NO and ROS in the cell
compartments [41]. These conditions are referred to as nitro-
sative and oxidative stress. The main reactive forms of nitric
oxide, which, when excessively synthesized in vivo, cause the
body to undergo nitrosative and oxidative stress, are diazotriox-
ide (N,0,) and peroxynitrite (ONOO-), respectively. But there
are no clear boundaries between the indicated states, since N,O,,
easily entering into S- and N-nitrosation reactions, is capable
under certain conditions of participating in oxidative reactions,
and ONOO- as a strong oxidizing agent can perform nitration
and nitrosation of biomolecules. The direct and indirect action
of NO in the cell compartments occurs simultaneously, but it is
not uniformly expressed due to differences in the synthesis of
NO and O,-, and also because O,- diffuses poorly through the
membranes due to its charge [42].

Numerous studies have shown that in acute cerebrovascular
impairment (ACVI), NO improves blood supply to the brain
through vasodilation, decreased platelet aggregation and parietal
adhesion of neutrophils, inhibits the activity of NMDA receptors
and reduces the “excitotoxic” effect of glutamate. However, dur-
ing reperfusion, the damaging effect of NO predominates, exac-
erbating the destruction of dying nerve cells [43].
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Another very important aspect of the physiological role of NO
is associated with its biological properties as a neurotransmit-
ter, which is due to the lifespan of NO and the ability to diffuse
from the synthesis site by 100 um. NO is widely present in both
the central and peripheral nervous systems. NO does not specifi-
cally bind to postsynaptic membrane receptors, as in cases with
classical neurotransmitters, but it diffuses to other sites, includ-
ing presynaptic neurons (i.e., acts as a retrograde messenger), as
well as other adjacent neurons and glial cells. It is believed that
NO acts probably as a neuromodulator, mediating the dynamic
activity of neurons, rather than directly affecting the activity of
their potentials [44].

At the same time, it has beendiscovered that NO can act as
a neurotransmitter, mediating the effects of the so-called non-
adrenergic and non-cholinergic neurons (NANC-neurons),
which, along with the cholinergic and noradrenergic conductors
of the autonomic nervous system, can represent the third type of
nervous system [45]. The NO, which is produced as a result of
iNOS activation, is primarily intended to protect the host organ-
ism; it contributes to the reductionof the activity of borderline
inflammatory cells, as well as the death of microorganisms and
intracellular parasites, inhibiting platelet aggregation and im-
proving local blood circulation. At the same timesuperoxide, the
product of partial oxygen reduction, accumulates in the focus
of inflammation, the amount of which in pathological situations
reaches 0.01-0.1 mm. NO and superoxide anion undergo a rapid
radical-radical interaction with the formation of peroxynitrite,
which isa mediator of oxidative cell damage. In this case, NO
easily passes through the outer and inner membranes of cells
and, once inside the cell, it damages the DNA of the target cell
by deamination, as well as inhibition of ribonucleotide reduc-
tase, which regulates the rate of DNA replication. In addition,
NO inactivates glyceraldehyde-3-phosphate dehydrogenase,
thereby blocking the glycolytic synthesis of ATP, and inhibits
electron transport in mitochondria [46]. This explains its cyto-
toxic effect on the target cell.

Thus, NO, produced by various NOS isoforms, has an ex-
tremely important effect on numerous physiological processes
in the body. Herewith, the action of iNOS is manifested mainly
in pathological situations, therefore, the features of the function-
ing and regulation mechanisms of this isoform, as well as NO
produced by it, depend on the nature of the pathological process
and the specifics of the affected organ [47].

NO is capable of triggering a neuron death program due to
its unique chemical nature and a large number of targets in a
cell; its physiologically active redox forms trigger a damaging
attack on the neuron under conditions of ischemia. Numerous
studies have proved the direct participation of NO in neuronal
destruction in case of the administration of selective inhibitors
of neuronal and inducible isoforms of NO synthase (NOS) to
animals with acute cerebrovascular impairment (ACVI) and in
experiments on animals with a deficiency of the gene encod-
ing the synthesis of inducible NO synthase (iNOS) [48]. There
is evidence of an increase in NO concentration in the brain of
animals with focal and global ischemia [33]. The concentration
of NO increases from the first minutes of ischemia, reaching a
maximum in 1-3 days. NOS activity sharply increases in the
area of ischemia and penumbra, but it is impossible to define a
certain type of enzyme.

At the same time, there is evidence that it is neuronal NOS
that forms NO, which causes and complicates damage to neu-
rons, while endothelial NOS improves blood supply in the area
of ischemic penumbra. This confirms the role of NO in damage
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and death of neurons and indicates the specificity of NOS iso-
forms. Moreover, the type and stage of stroke should be taken
into consideration. It has been proved that in the initial stages
of ischemia, the expression of constitutional calcium-dependent
NOS, which is due to transmitter autocoidosis, prevails [49].
Nerve cell death, under conditions of overproduction of NO,
begins with the mechanisms ofphospholipases activation, over-
production of hydroxyl radical, and modulation of the NMDA
receptors. But in the delayed post-ischemic period —since 7-14
days in case of global ischemia and since 1-3 days in case of
focal ischemia, NO overproduction is recorded as a result of the
activity of inducible NOS activated glia, macrophages and neu-
trophils [50]. The independence of the inducible form of NOS
from calcium enables to maintain high activity of this enzyme
for a long time. The expression of this form with hypoxia occurs
in 6 hours, in contrast to the constitutional calcium-dependent
NOS, which is associated with the later appearance of activated
astroglia, macroglia, and inflammatory cells. In the focal form
of ischemia, these NO producing cells are located in the pen-
umbra, and in global ischemia, they are located in the structures
that are most in need of oxygen. In this regard, the study of the
mechanisms of regulation of NOS activity is promising for the
development of a treatment strategy for acute cerebrovascular
disorders. Scientific literature provides descriptions ofcases with
positive results on limiting NOS hyperactivity by the adminis-
tration of inhibitors and it is indicated that the administration of
the latter decreases the progression of brain ischemia [51].

The experiments with the use of various nitric oxide forma-
tion modulators on rats with ischemia-reperfusion substantiate
the possibility of correcting the adverse effects of the inflam-
matory process in them by targeted exposure to isoforms of NO
synthases, whose role in the implementation of the studied in-
flammatory reactions at different periods of the reperfusion syn-
drome is ambiguous. In accordance with the results obtained,
the prophylaxis and therapy of the inflammatory process in case
of ischemia-reperfusion should be pathogenetically substanti-
ated and include drugs with selective mechanisms for the cor-
rection of the L-Arginine-NO pathway [52].

A promising direction is the study of the effectiveness of vari-
ous inhibitors of NO-synthases in the conditions of experimental
cerebral ischemia with respect to limiting the reactions of oxida-
tive and nitrosative stress.

In this research, inhibitors of the three above mentioned iso-
forms were employed: a non-selective inhibitor of NOS — N-
nitro-L-arginine; a highly selective inhibitor of neuronal NOS
— N-propyl-L-arginine and a highly selective competitive inhibi-
tor of inducible NOS — (S)-methylthiourea. The experimental
animals were divided into 5 groups: I —sham operated animals,
II — animals with experimental cerebrovascular impairment
(CVI) (control), III —CVI + N-nitro-L-arginine methyl ether (L-
NAME) at a dose of 5 mg/kg, IV —CVi + N-propyl-L-arginine
hydrochloride (L-PA) at a dose of 2.5 mg/kg; V —CVI + (S)
methylthiourea sulfate (S-MT) at a dose of 1 mg/kg [51]. All
used compounds are manufactured by Tocris Bioscience (Great
Britain). A cerebrovascular impairment was modeled by bilat-
eral occlusion of the common carotid arteries in outbred white
rats. The procedure was performed underacthaminalum-natrium
anesthesia (40 mg/kg).

Brain tissues located in the area of the sensorimotor zone of
the cortex, which were homogenized in liquid nitrogen, were
used for biochemical studies. The cytosolic fraction was isolated
by differential centrifugation (15,000 g) at a temperature of +
4°C on 0.15 M phosphate buffer pH 7.8. The content of reduced
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glutathione and its oxidized form was determined fluorimetrical-
ly. The activity of enzymes of the antioxidant and thiol disulfide
system — superoxide dismutase (SOD), glutathione peroxidase
(GPO), glutathione reductase (GR), glutathione S-transferase
(GST) was evaluated spectrophotometrically [53]. The intensity
of oxidative stress was estimated by the degree of accumulation
of products of oxidative modification of proteins — aldehyde and
ketone derivatives in the reaction with 2,4-dinitrophenylhydra-
zine, as well as by the loss of nitrotyrosine, which was deter-
mined by enzyme-linked immunosorbent assay using the stan-
dard kit “Nitrotyrosine ELISA Kit” (“HyCult biotechnology”,
The Netherlands) [21]. The nitrite concentration was determined
spectrophotometrically with Griss reagent [54].

The results of the study were processed using the statistical
package of the licensed program “STATISTICA® forWindows
6.0”. Statistical processing was performed with the employment
of Student’s t-test and Mann-Whitney U-test. For all types of
analysis, differences with a level of significance of less than 0.05
(95%) were considered statistically significant [55].

Experimental disturbance of cerebral circulation results in the
formation of pathobiochemical reactions of nitrosative and oxida-
tive stress, the signs of which manifested themselves as early as 12
hours after modeling the pathology. The generation of reactive oxy-
gen species and the enhanced formation of nitric oxide in the first
12 hours of the experiment was manifested by an increase in the
level of oxidative degradation markers of proteins, a decrease in the
content of the reduced form of glutathione with a parallel accumu-
lation of'its oxidized form (Table 1). It should be noted that the first
reaction of brain tissue to ischemia was an increase in the level of
NO andnitrotyrosine,as well as a decrease in reduced glutathione;
the values of these indicators reached statistically significant dif-
ferences (p<0.05). The value of the remaining indicators tended to
an upward trend. Studying the enzymatic link of the thiol-disulfide
system (TDS), a compensatory increase in the activity of indicators
was found, which is an adaptive and accommodational reaction of
brain tissue to ischemia.

The introduction of NO-synthase inhibitors of different selec-
tivity caused multidirectional changes. For instance, L-NAME,
which refers to non-selective inhibitors and provokes an irreversible
inhibition of the activity of the constitutional and reversible oneof
the inducible isoform of the enzyme, at early stages demonstrates
prooxidant properties. The indicated ability of L-NAME to inhibit
eNOS disrupts local vasodilation and leads to an aggravation of the
overall picture of the pathological process. N-propyl-L-arginine
during the first 12 hours of ischemia caused a significant decrease
in the level of NO, but the effect on other indicators did not reach
statistically significant differences.

L-PA is selective for neuronal NO-synthase, whose activity
is significantly increased in the first hours of ischemia. This is
explained, firstly, by the observation period —during the period up
to 12 hours, nNOShyperactivation caused by calcium ions begins
to decrease with a parallel increase in the activity of the inducible
isoform, and secondly, inhibition of nNOS leads to the activation of
the nuclear factor NF-kB, which induces iNOS [50].

The use of a selective inhibitor of an inducible isoform at the
first stage of observation did not significantly affect parameters
under study (Table 1). This can be explained by the insignificant
contribution of this isoenzyme to the overproduction of NO in
this period of time.

Synthesized during the first hours of ischemia, NO inter-
acts with aliphatic and aromatic amines with the formation of
N-nitroamines, as evidenced by an increase in the content of
nitrotyrosine by 38.6% (Table 1). Further observation showed
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an increase in this indicator. So, at the end of the first day, the
indicator was 1.7 times higher than the value of the group of
sham operated animals; on day 4, the level of nitrotyrosine was
29.6 nmol/g of protein, which is 3.1 times higher than that of the
group of sham operated animals. Simultaneously to the forma-
tion of nitrosative stress, an antioxidant system malfunction was
observed, which manifested itself in the accumulation of free
radicals, and as a result, in an increase in the level of products
of oxidative modification of protein molecules. An increase of
aldehyde and ketone derivative proteins value, relative to the

corresponding values demonstrated bysham operated animals,
occurred alongside a decrease in the activity of antioxidant en-
zymes (Tables 1-3). A decrease in the activity of SOD, which
plays a key role in the neutralization of the superoxide radical,
caused a shift in the TDR towards oxidized intermediate prod-
ucts. At the same time, some of the synthesized NO, binding
to the highly toxic superoxide radical, formed a peroxynitrite
molecule. In this case, firstly, significant amounts of extremely
neurotoxic ONOO- accumulate, and secondly, the bioavailabil-
ity of NO itself is dramatically reduced.

Table 1. Indicators of oxidative stress and glutathione system in brain tissue 12 hours after the CVI simulation

(M+m, n=10)

Indicators Sham operated animals CVI L-NAME L-PA S-MT
AFH,cu/gofprotein 1,62+0,15 2,0+0,18 2,35+0,26 1,76+0,14 1,91+0,18
KFH, cu/gofprotein 0,76+0,14 1,04+0,13 1,31+0,2 0,88+0,13 1,06+0,13
NO-,, umol/l 5,47+0,58 7,4+0,43" 6,37+0,8 5,57+0,66 7,22+0,57
Nitrotyrosine, nmol/g of protein 9,63+0,87 13,35+1,59* 15,74+1,3 10,84+1,06 11,33+0,8
SOD cu/(mcgofprotein*min) 272,0+£9,98 292,2+9,22 254,1£9,47 | 280,7+6,43 | 293,6+5,99
GSH, pOmol/g of protein 3,95+0,27 3,0+0,22% 2,92+0,23 3,51+0,19 2,97+0,21
GSSG, pmol/g of protein 0,12+0,02 0,19+0,03 0,22+0,03 0,16+0,02 0,18+0,02
GST, mmol/(min*g of protein) 27,56+2,35 31,47+2,48 29,3+2,01 30,42+2.45 29,04+1,95
GR, mmol/(min*g of protein) 13,94+1,53 15,42+0,84 14,9+1,26 15,13+1,63 15,0+1,94
GPx, mmol/(min*g of protein) 69,9+3 .4 71,27+£2,71 70,51+2,68 70,07+3,0 70,08+1,84

NBhere and elsewhere: * - p<0,05 in relation to group of animals with CVA

** - p<0,05 in relation to group of sham operated animals.

Table 2. Indicators of oxidative stress and glutathione system in brain tissues 24 hours after the CVI simulation(M+m, n = 10)

Indicators Sham operated animals CVI L-NAME L-PA S-MT
AFH,cu/gofprotein 1,62+0,15 2,6£0,25™ 1,97+0,19% | 2,49+032 | 2,28+0,13*
KFH, cu/gofprotein 0,76+0,14 1,39+0,16™ 1,03+0,14 1,33+0,14 1,03+0,18
NO",, pmol/l 5,47+0,98 9,1£0,92" | 6,04+1,03* | 895+0,87 | 6,33+0,04*
Nitrotyrosine, nmol/g of protein 9,63+0,87 16,5+1,16™ 11,4+1,38%* 16,3+£1,31 12,4+1,22%
SOD cu/(mcgofprotein*min) 272,0£9,98 234,2+8,55™ 261,2+10,2 239,54+8,25 | 257,6+9,72
GSH, pmol/g of protein 3,95+0,27 1,87+0,13™ 2,24+0,26 1,89+0,17 2,27+0,21
GSSG, pmol/g of protein 0,12+0,02 0,29+0,02" 0,21£0,03 0,27+0,03 0,2 +0,03
GST, mmol/(min*g of protein) 27,56+2,35 20,4+1,83" 21,8+1,87 20,3+1,74 23,6+2,05
GR, mmol/(min*g of protein) 13,94+1,53 10,2+1,08™ 12,9+1,33 10,6+1,16 11,7+1,79
GPx, mmol/(min*g of protein) 69,9+£3,4 41,9+£2.61™ 45,243,28 42,3+2,73 46,4+3,17

Table 3. Indicators of oxidative stress and glutathione system in brain tissues
on the 4th day after the CVI simulation (M+m, n=10)

Indicators Sham operated animals CVI L-NAME L-PA S-MT
AFH,cu/gofprotein 1,62+0,15 3,9+0,27% 2,94+0,18* 3,7+0,23 2,46+0,15*
KFH, cu/gofprotein 0,76+0,14 2,0+0,14" 1,8940,17 | 2,13£025 | 1,22+0,12%
NO,, pmol/l 5,47+0,98 10,5+0,79" 7,92+0,92 9,26+2,03 6,95+1,04*
Eﬁg‘;grgfs;“r%tem 9,63+0,87 20,642,06° | 173+1,84% | 2544215 | 18,8+1,66*
SOD cu/(mcgofprotein*min) 272,0+9,98 93,4+7,64* 176,4+9,43%* 98,3+7,63 179,2+10,1*
GSH, pmol/g of protein 3,95+0,27 0,65+0,11% 1,844+0,36* 0,68+0,13 2,57+0,16*
GSSG, umol/g of protein 0,12+0,02 0,77+0,14* 0,52+0,09 0,75+0,11 0,49+0,08*
GST, mmol/(min*g of protein) 27,56+2,35 7,6+0,85% 12,9+1,37* 7,5+0,83 17,4+1,57*
GR, mmol/(min*g of protein) 13,94+1,53 6,4+0,59" 8,541,444 | 6,6240,76 | 9,98+1,31%
GPx, mmol/(min*g of protein) 69,9+3,4 25,1+2,13% 40,8+3,29* 26,6+2,24 41,34£2,54*
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Therapy with an nNOSinhibitor N-propyl-L-arginine on days
1 and 4 did not have a significant effect on the studied param-
eters, since in more delayed periods the contribution of this
isoenzyme to the formation of nitrosative stress is insignificant.
Hyperproduction of NO at these stages is caused by the par-
ticipation of iNOS glial cells, macrophages and neutrophils. The
remote nature of iNOS elevation is associated with later activa-
tion of astroglia. Unlike nNOS and eNOS, iNOS remains active
for a long time and synthesizes significant concentrations of NO.
This explains the discovered positive effect of inhibitors that se-
lectively inhibit the activity of an inducible enzyme in the late
stages of observation (Tables 2,3). At the end of day lafter the
simulation of CVI, the administration of (S) -methylthiourea caused
a significant decrease in the manifestations of nitrosative stress, its
effect was longer and lasted until the end of the observation. The
specified drug on the 4th day of the experiment reduced the level
of AFH by 36.9%, and that of KFH- by 44.5%; SOD activity in-
creased by 2.6 times, which was the result of a decrease in nitro-
tyrosine levels by 53.3%. The use of L-NAME caused generally
similar, but less pronounced changes, which is associated with the
inhibitory effect of this compound on eNOS activity. A decrease
in the activity of the enzymes of the glutathione system, primarily
the GPx, which ensures the fermentation of nitrosothiols with the
release of NO, is one of the reasons for the decrease in its bioavail-
abilityunder conditions of oxidative stress.

Thus, the neurotoxic effects of NO depend on the specific
isoenzyme of NO-synthase. The analysis of the obtained data
indicates the limited role of the neuronal isoform in experimen-
tal CVI. The most appropriate target for the pharmacological
regulation of NO-dependent mechanisms of neurodegradation is
iNOS, since its activity increases 12 hours after the development
of ischemia, and the action is carried out over the next few days.
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SUMMARY

NEUROCHEMICAL STATUS OF NITRIC OXIDE IN THE
SETTINGS OF THE NORM, ISHEMIC EVENT OF CEN-
TRALNERVOUS SYSTEM, AND PHARMACOLOGICAL
BN INTERVENTION

"Belenichev 1., 'Gorbachova S.,'"Pavlov S., 'Bukhtiyarova N.,
2Puzyrenko A., ’Brek O.

Zaporizhzhia State Medical University, Ukraine, *All Saints
University School of Medicine, Roseau, Dominica,; *Kharkiv
National Medical University, Ukraine

The purpose of the given research is to study the efficiency
of different inhibitors of NO-synthase in conditions of experi-
mental cerebral ischemia by their capability to limit reactions of
oxidative and nitrosative stress.

In the given study a non-selective NOS inhibitor - N-nitro-L-
arginine; a highly selective inhibitor of neuronal NOS — N-propyl-
L-arginine and a highly selective competitive inhibitor of inducible
NOS - (S)-methylurea were used. Cerebral circulation impairment
was simulated by means of double-sided occlusion of common ca-
rotid arteries. It has been established that neurotoxic NO effect de-
pends on definite enzyme of NO-synthase. Analysis of the obtained
data shows a limited role of neuronal isoform in conditions of ex-
perimental impairment of blood circulation. The most relevant tar-
get for pharmacological regulation of NO-dependent mechanisms
of neurodestruction is iNOS because of the fact that its activity be-
gins to increase 12 hours after ischemia development and its action
is implemented during several following days.

Keywords: nitric oxide, isoenzymes of NO-synthase, inhibi-
tors, neurodestruction,

PE3IOME

HEAPOXUMHUYECKHUE IIOPTPETHI NO HA ®OHE
HOPMbI, MIIEMAYECKOM IMATOJIOIMA ILIHC U
®APMAKOJOTIMYECKOI'O BO3JIENCTBUSA

'BenennyeB N.D., 'Topoauesa C.B., 'Tlasaos C.B.,
"Byxtusiposa H.B., Ily3sipenko A.H., *bpek O.0.

13anopooicckuil - 2ocyoapemeennll. MEOUYUHCKULL  YHUBEDCU-
mem, Ykpauna; *Illxona meduyumnvl ynugepcumema 6cex csi-
muix, Pozo, [Jomunuxa; *XapbkoscKkuil HayuonanbHbLil MeOuyun-
cKutl ynugepcumem, Yxpauna

PabGora mocBsmieHa M3yYEHUIO HEHPOMPOTEKTHBHOW aK-
THBHOCTH WHTHOUTOPOB pa3iau4HbIX H30(popM NO-cHHTa3BI

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

Ha MOJICJIM OIKCIEPUMEHTAJIBHOTO HAPYLICHHUS MO3TOBOTO
KpOBOOOpalleHus. YCTAHOBJIEHO, YTO Ha PAaHHUX CPOKax
uepedpaybHOM HMIIEMUH Pa3BOPAYMBAIOTCS PEAKIIMU OKHC-
JUTEIBHOTO M HUTPO3ATHBHOIO CTpEcca, OMOCPEIOBaHHBIC
runeprnpoaykuuei oxcuna azora. Haubonee ymectHol Mu-
HmIeHbI0 JUIst hapMakoorndeckoit perymsiunn NO-3aBUCHMBIX
MEXaHHU3MOB HEHWPONECTPYKLMU SBIAETCS HHIyLHOenIbHAs
NOS, Tak kaK ee aKTUBHOCTb MOBbBIIIAETCS CIycTsl 12 yacos
IMOCJIC Pa3BUTHUA UIICMUH, a ﬂeﬁCTBHe OCYILECTBIIACTCA B TC-
YEeHHUE TOCIIEAYIOUINX HECKOJIbKUX THEH.

Takum o0Opasom, HeiipoTokcuueckue dddexrer NO 3aBucAT
ot omnpezeneHHoro nzopepmenra NO-cHHTa3bl. AHAJIU3 OITY-
YEHHBIX JIaHHBIX YKa3bIBae€T HAa OrPAaHHYEHHYIO POJIb HEHpo-
HaJbHOH M30()OPMBI B YCIOBHSIX DKCIEPUMEHTAJIBHOIO Hapy-
LICHUSI MO3TOBOTO KPOBOOOpAILICHUSI.

“gboydy

NO-l bgodimodoy@o by@smo bom®dol, 396@@s@ @0
bg@gaeo LobRgdol 0dgdoyg@o smmamaool ©s Go®-
dogmemaogdo bgdmdgogdol gmbby

.90 gbohgg0, b.ym@ddohmgs, .3sgarmgo, '6.59bGosGmgs,
25.3900 9630, .36 930

Bo3m@mgogl Lobgandfogm Lsdgwoiobm 9bogg@lody-
B0, 93G5065; 2gggars Fdobpsbols gbogg@lodgdols dgwo-
30bols Lgmens, Gmbem, ©mdobogs; “bodgmgol Lsdgwo-
30bm gbogg@lo@g@o, g3®s0bs

65dOmdo gdwgbgds NO-Lobmsbols Lbgowalbbgs obm-
BmAdol 0b3odoBmagools bgo@mm3GmEgJdmOgmo sJ-
Hogmdol dgbfogmol msgol @gobol Lolbenols do-
dmdigaol  9db3gmodgb@ o ImTanol  Imganby.
©oEagbomos, M™mI (39Mgd@Ggmo 0dgdool Lbgowo-
bbgo gowobyg gomo®egds gsbagomo s bod@s@yemo
bAOglbol @90]30900, godgomgogdgammo sbm@ol mf-
ool d039M30meyd3oom. bgodmegld®ygdcool NO-
©sdmgoegdgmo  39Jobobdgdoll  Gomdsgmamyoydo
Agagmo300bsmgol Logggmgbm Lodobbgl Jomdmag-
396L 0bpygEodgmgdo NOS, @spasbsi dobo sf@ogm-
45 0bMEYds 09gdool asbgomsmgdowsb 12 Lssmol

V9dwge, boee  dnddgogds gMdgeegds dmIwgghm
45309603y ol aobdsgemdsTo.
sd@opee,  NO-U 6go@m@mJbogydo 9989JB 900

©530 30090905 NO-Lobosbsls gomgggger  0bmeygd-
396@bg. dowgdyemo Ygrgagool sbsgrobo doymomgol
6900mbyamo  0bmgm@dol I beyoge  Gmembg mo-
0L Bgobols Lolbenol 8odmjizggol  gJl3g@odgb@yero
dmaools 30GmdgdJo.

176



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

MOP®OJOTMYECKUE N3MEHEHMS B TEYEHA MBIIIER
C AHTUO®OCP®OJHUINIHBIM CHHAPOMOM B YCJIOBUAX ITIPUMEHEHUSA
MOAYJIATOPOB CHUHTE3A OKCHJA A30TA

ISIpemuyk O.3., Ulucuuuyk H.E., '"HeGecnas 3.M., 'Kpamap C.b., 'Kyauukas M.H., 'Illanaiina M.H., 2Ienuéamsuiau JI.I.

Teprnononsckuil hayuonanshwiil meduyunckuil ynugepcumem um. 1.5, Topbauesckozo M3 Vrpaunwl, Yxpauna;
2Tounucckuil 20cydapcmeennviil MeOuyunckull yrugepcumem, I pysus

BeHno3zHbIi TPOMOO03 SBIAETCS CaMBIM YacTBIM TIPOSIBICHHEM
aatudochomumuaroro cuaapoma (ADPC). TpomOBI wame Jo-
KaNn3yloTcsl B ITyOOKMX BEHaX HIDKHUX KOHEYHOCTEH, Hepen-
KO B MEYEHOUHBIX, TIOPTATBHBIX, TOBEPXHOCTHBIX M APYTHX. Y
6ompHEIX ADC BBIIENSAIOT Takue (OPMBI MTATOJOTHU IICUCHH,
Kak OOCTPYKIMSI MEJIKHX MEUEHOYHBIX BEH, Y3JIOBasi pereHe-
paropHas TUnepruiasus, nH}apkT nedeHu (y 6epeMeHHBIX MpH
HELLP-cunnpoMe WM B MOCIEPOIOBOM TIEPHOIE), CHHAPOM
banna—Kwnapu, xpoHudeckuii renartut, ayToUMMyHHBIE 3a00I1e-
Banus [4,9,12,14].

B naroreneze A®C 3Ha4MMyI0 pOJIb UTPAIOT HAPYIICHUE KO-
aryJsiue |1 TIOBPEKICHNE SHIOTEHs cocynos. I1pu sunorenu-
QIBHONM MUC(YHKINU HapyIIaeTcs CHHTE3 U OMOZOCTYITHOCTH
oxcuna azora (NO) [6,15,16]. B ¢u3nozornuecknx yciIoBHsIX
NO o6pa3yercst Tpemst n30ohopMaMi CHHTA3bl OKCHAA a30Ta
(NOS), Brmouass sugorenuanbHyo (eNOS), HeifpoHaTbHYIO
(nNOS) u nagymubéensayto (iNOS). NO, B 0oCHOBHOM, TIPOM3-
Boautcs n3 L-aprunnna. ITocne cuaresa ¢ yaactuem NOS NO
mhbyHIEpyeT B Apyrue TkaHu mwin opransl. NO He sBsieTcs
CTaOMIBHBIM COEANHEHHEM, MIEPHO]] €TO ITOTYKH3HU COCTaBIIS-
er b 1-5 cexyHn in vivo. Koraa BHyTpHKIIETOUHAsT KOHIIEH-
Tpauus Kaublus nossimaercs, Ca** nomasaer B KICTKH U y4a-
CTBYeT B CHHTE3€ KOMIUIEKCA KaJIbI[HH-KaIbMOJIYIINH, KOTOPBIHA
axtuBupyeT NOS ¢ mocneayrommM npespamnieHneM L-apruannaa
B NO n L-murpymmmna. AxtuBHOCTs iINOS He 3aBHCHT OT KOH-
neHTpanuu Kanpius [5,8,10,11,13].

Llens ncciemoBaHus — ONpe/ieNICHNE BIUSHHAS TIPENIeCTBEH-
HUKa OKcuzia a3ora L-apruanHa 1 MHruOnTOpa MHIYIINOCIFHOM
CHHTa3bl OKCHJA a30Ta aMUHOTYaHHAWHA Ha MOPQOQYHKINO-
HaJbHBIC U3MEHEHHs B reueHn Meimeid BALB/c ¢ antudocdo-
JIUITUTHBIM CHHIPOMOM.

Marepuas U MeTOAbL. DKCIIEPUMEHTHI MPOBOAWINCE Ha 50
MbImax-camkax Jmaun BALB/c (Bo3pact 2-3 mec., Bec 25-30 ).
JK¥BOTHBIE CONEPIKAIICH B YCIOBUSIX BUBApHs C KOHTPOIHPY-
eMBIM TeMITepaTypHBIM PEKHMOM, Ha CTAHJApTHOM pAIMOHE,
€O CBOOOIHBIM JIOCTYIIOM K IHINE U Boje. Bce MaHMmyssimum
C MBIIIaMH IPOBOAWIN B COOTBETCTBHH C MOJOXKEeHHAMH «EB-
ponelickolf KOHBEHIIMH IO 3allUTe MO3BOHOYHBIX >KHBOTHBIX,
HCTIONB3yeMBIX B SKCIIEPUMEHTAIBHBIX U JPYTHX HAyYHBIX IIe-
msx» (CrpacOypr, 1986) n dupexrussl Eponetickoro Coroza
2010/10/63 EU mo sxcriepuMeHTaM Ha )KUBOTHBIX.

ADC MomennpoBanmu C HCIIOIb30BAHMEM KaPHOIHITIHA
(«Sigmay, CIIIA), KOTOpBIH BBOAMIN BHYTPUMBIIIEYHO 4 pasa
(30 MKT Ha OHY HHBEKINIO, TPOMEKYTKI MEXKTY HHBCKINSIMA
cocraBisin 14 nHeit) [2]. 11 noBeimeHns SpGEKTUBHOCTH UM-
MYHHOTO OTBETA Kap/IHOJIHITHH 3MYJIbIHPOBAIN B 75 MKJI TOJHOTO
anpioBanTa Opeitana (epBast HHBEKIHS), TOCIEAYIONINE HHB-
SKI[MH MPOBOAWIM C HETONHBIM axbioBanToM Dpeiinma. ADOC
(opMHpoBaCs CITyCTs 2 HEIENH MOCHe MOCIeAHeH HHBEKINN
KkapanonunuHa. [ToONBITHRIX caMOK MBIIIEH pa3aennny Ha 5
rpym (o 10 ocoGeii B kaxkm0ii): | (KOHTPOITb) — HHTAKTHBIE KU~
BoTHBIC; [ — uBOTHBIE C SKCcTIepuMeHTaTbHBIM ADC, 111 — xu-
BotHbIe ¢ ADC, KOTOPEIM BBOAMIN OJIOKATOP MHIYIHOCIBHOM
NO-cunTa3sl amuHoryaHuanH («Sigmay, CIIA, 10 mr/kr), IV
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— xuBoTHEIE ¢ ADC, KOTOPBIM BBOAWIN TIpeuiecTBeHHHK NO
L-aprunnn («Sigmay, CILIA, 25 mr/kr), V — xuBotable ¢ ADC,
KOTOPBIM BBOAWIN L-apruHUH B COYETAaHWH C aMHHOTYaHU]H-
HoM. 1yt moaTBepkaenust pa3Butrst AOC nmpoBOUIN PeaKkIHio
MHKPOTPEIUNUTAINN C KapJUOIUITNHOBEIM aHTHT€HOM C HC-
MOJIB30BAaHUEM TECT-CUCTEMBI «AHTHUTEH KapIHOIWIHHOBBIH,
JUIL peakIuu MHKpornpenunuranum» («buonex», Ykpanna)
[2]. L-apruHuH ¥ aMHHOTYaHUIHH BBOIWIN BHYTPHOPIOIINH-
HO OZIMH pa3 B JIeHb, B TedeHue 10 mHeil mocie popMHpOBaHHS
A®DC. )KuBoTHBIE KOHTPOIBHON I'PYTIITHI MOTYYaIH BHYTPHOPIO-
MINHHO WIECHTHYHBIE 00beMbl pacTBopHTens. Crycrs 10 cyTok
¢ MomeHTa noaTBepkaeHIsT ADC KUBOTHBIX BBIBOAWIIN U3 IKC-
MEePUMEHTa B YCIOBHUAX THOIEHTAJI-HATPUEBOTO HApKo3a (BHY-
TpubpromuHHOE BBeneHne 1% pacTBopa m3 pacdera 50 Mr/kr
MAcCHhl JXHBOTHOTO).

3abop Mmarepuana AI1 MHKPOCKOIMYECKUX HCCIICOBaHMUIH
mpoBOAMIN cornacHo Metoauky [1]. Kycoukn meuenn ¢uxcu-
poBanu B 10% HelTparbHOM pacTBOpe (hopMaiHa, TPOBOJIIIH
JETH/IpaTaliio B CIHMPTax BO3PACTAIOIICH KOHIEHTPAIUH, 3a-
JUBANU B TapaUHOBBIC OJTOKH. V3roTOBICHHBIE CpPE3BI, TOI-
HIMHOU 5-6 MKM, OKpaIIfBa Il TeMaTOKCHIHOM ¥ 5031HOM [1].
I'mcronmornyeckue mpenaparsl U3ydalll ¢ MOMOIIBIO CBETOOI-
traeckoro Mukpockorna MIKROmed SEO SCAN (Vkpaunna) u
(hOTOTOKYMEHTHPOBAIH C MOMOIIBIO BHAeokameps! Vision CCD
Camera ¢ CHCTEMOH BBIBOZIA M300pa’KeHHs THCTOIOTHYECKUX
npernaparoB. [Ipn u3ydeHHMH MOPQOIOrHIEcKOd OpraHU3aIIH
nedeHn o0Opalaay BHUIMAaHUEe Ha N3MEHEHHS MTapeHXUMBI H OC-
HOBHBIX CTPYKTYPHBIX JICMEHTOB.

Pesyabrarbl M uX o0cy:kaeHHe. MHUKPOCKOIIUYECKUE HC-
CJIC/IOBAHUS EUEHH SKCIIEPUMEHTAIBHBIX KHBOTHBIX, KOTOPEIM
MOJICITPOBAH aHTH()OCHOTUIHUIHBIN CHHAPOM, YCTAaHOBHIM
3HAUUTEIBHBIE PACCTPOICTBA COCYJHCTOTO pyclla W AECTPYK-
THUBHO-/ICTCHEPAaTUBHBIE HM3MEHEHHS CTPOMBI M IAPEHXHMBIL.
Tlomyuennble pe3ynbTaThl COMACYIOTCS ¢ JAHHBIMU JIPYTHX aB-
TOpOB [7], KOTOpbIE YCTAaHOBHJIM, YTO MOPAKCHUE MEUECHH IPH
ADC compoBoXkIaeTCsI, B OCHOBHOM, HETIPOXOANMOCTEIO TIede-
HOYHBIX BEH WJIM HIDKHEH MOJION BEHEI, y3JIOBOH pereHeparop-
HOH THnepIniasneii, KoTopast aCCOUUPYETCs C HaTMIHEM aHTH-
(hocoNUIHIIHBIX aHTUTE.

BonpImHCTBO COCYIOB MTOTHOKPOBHEIE, 0COOCHHO IIEHTPAIIb-
HBIE U MEXJIOIBKOBBIC BEHBI, CTEHKA UX MCTOHYCHA M HEUCTKO
KOHTypupoBaHa (puc. 1).

Jis cTeHKW apTepuil XapaKTepHBI JECTPYKIWS, YTOJIIe-
Hre. B OonpmmHCTBE moselt 3peHus HaOMIomaeTcst HapyIIeHHe
JIOJTIBKOBO-0aJIOYHOM CTPYKTYpPHI Oprana. B 1eHTponoOyasspHbEIX
ydJacTKax yCTAQHOBJIEHBI AUCTPO(PHUIECKH M3MEHCHHBIE Telaro-
IIUTHI C 0OpPa30BaHMEM JIOKYCOB HEKpO3a U JI3UCA, ONIPE/IENISUINCE
TOYEUHBIC KPOBOM3IMSHUS. J{JIs TeMaTOnUTOB XapaKTepHO yMEHb-
IICHHe OKCHU(UINH, OTeK, 4YepThl THAPONMYEecKol amcTpodum
IMTOIUIA3MBL. S7pa KJIETOK THIEpXPOMHBIE, MUKHOTHYECKH W3-
MEHEHHbIe, 00HapyKUBAIOTCSI TEMHbIE TeraTOUTEl. CHHYCOHIBI
BI3YaJIM3UPOBAINCE TIPEHMYIIECTBEHHO Ha Iepudepru oiek,
MPOCBETHI OBLIN MOJHOKPOBHEIMH. B TreprmopraibHbIX 30HaX 00-
Hapy>XHUBaJIACh JieWKonuTapHas HHQIIBTpaus (puc. 1).
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Puc. 1. Tucmonocuueckue usmeHeHuss nevyeHu HCUOMHoO20 6
VCA0BUAX AHMUPOCHONUNUOHO20 CuHOpoma. JJUCKOMIAEKcayus
neyeHouHbIX OANOK, 0eCmpyKMUeHO-OUCMpopuueckue usmeHe-
HUSL 2eNamoyumos, 30Hbl AU3UCA U OeCMPYKYULU 2eNamoyumos,
noepexcoenue CmenK cocyoa ¢ opMuposanuem Kposousus-
nus. Okpawusanue 2emamoxCuruHom u 303urnom. X200

Puc. 2. Mukpockonuueckoe cocmosinue nevyenu HCugomHo2o
6 YC06UAX AHMUDOCHOIUNUOHO2O CUHOPOMA U NPUMEHEHUs.
AMUHOYAHUOUNA.  YMepeHHo HapyuleHa O0IbKOBO-OAN0UHAA
opeanusayus opeand, OecmpyKyus 2enamoyumos, yMepeHHO
NOTHOKPOBHbLE YenmpaibHble getbl. OKpauusanue 2emamorcu-
nuHom u 203unom. X200

Puc. 3. Muxpockonuueckoe cocmosinue neuenu Mol 8 yCio6u-
AX aHMUPOCHONUNUOHO20 CUHOPOMA U NPUMEHEHUs L-apeununa.
Ymepenno usmenena Oonvkoso-banounas opeanusayus opeaua.
Jecmpykmusno uzsmenenv omoenbHble y4acmxu Ne4eHOUHOU 00b-

KU C 2enamoyumamu, YMepeHHO PACUUPEHbl NPOCEeNbl CUHYCOU-
006. Oxpawusarue 2emamoxkcuiuHom u 303unom. X200

Cucrema NO urpaer 3HaYMMYIO pOJIb B MEXaHM3Max pa3BH-
st ADC. OHAKO UMEIOTCS JIUIIh CIMHUYHBIC HCCIICIOBAHMS
[IPOTHBOPEUNBOIO COZIEPYKAHMsI O HAPYLICHHH CHHTE3a U OHO-
noctynHoctd NO B sHfotenuu B ycnousax ADPC. OrcyrcTBue
B JINTEpAType Pe3yJIbTaTOB UCCIECAOBAaHUN (DYHKIMOHUPOBAHHS
cucteMbl NO B neuenu B ycnoBusx ADC u BbI3BaJO MHTEpEC
B CBSI3M C PacIpOCTPAaHEHHOCTBIO JTOH MAaTOJOrHU - B OOIIeH
MOIYJIALUY OKOJIO 5 HOBBIX citydaeB Ha 100 ThIc. yesloBeK B Iof
[3,4,6,16].

Tucronoruueckre UCCaea0BaHus MeueHu KUBOTHBIX ¢ ADC,
KOTOPBIM BBOJMJIM aMHHOTYaHUJIUH, YCTaHOBHJIM HapylICHHE
JIOJIbKOBO-0aJIOYHOM OpraHU3aliiy OpraHa U pacCTpOHCTBO KPo-
BooOpateHus (puc. 2).

OmnpenensoTcest pe3Ko MOJHOKPOBHBIE LIEHTPAJIbHBIC BEHBI
OIyCTOLICHHBIE COCYJBl TPHAJA. [enaToluThl OTEYHBI, C MPH-
3HAaKaMU THIPOIMYECKON TUCTPO(UH, OIHAKO HE TaK 3HAYH-
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Puc. 4. Muxpockonuueckue usmeHeHus neveHu HCUugOMmHo20
npu KOMOUHUPOSBAHHOM 66edeHuu L-apeununa u amunozyamnu-
Ouna Ha ¢one anmughocghonunuonozo cunopoma. Ilevenoumnvle
00IbKU C YEHMPATLHBIMU BEHAMU, CUHYCOUOHBLE 2EMOKANULIA-
pbl HesHauumenvho pacuupenvl. OKpawuueanue 2eMamorkcuni-
Hom u s03unom. X200

TEJbHO, KaK B rpymnme >XuBOTHbIX ¢ ADC. flnpa knetok mpe-
UMYIIECTBEHHO THIIEPXPOMHBIE, TMKHOTHYECKUE, OAHAKO PEIKO
00OHApY)KMBAIOTCS ABYXbsAEpHbIE renarolutbl. ITomHOKpoBHE
CHHYCOMJIOB 3HAUMTEIbHOE, OJHAKO OOHAPYXKUBACTCS HE II0
BCEl IUIOIIAIH JIOJIEK, LEeTPOIOOYIIAPHO HAONIONAI0TCS YMEPEH-
HO TIOJIHOKPOBHBIC KalWULIPbl WM MMEIOT y3KUH, HEYeTKHMii
npoceeT (puc. 2).

N3yuyeHne rucToIorH4ecKiX M3MEHEHHH IIeUeHH MBIILICH IIPH
npuMeHeHun L-aprununa B ycnoBusix ADQC ycTaHOBUIIO Hapy-
LIEHHE KPOBOOOpAIIEHUS OpraHa, KOTOpOe HPOSBISIIOCH KPO-
BEHANOJIHEHUEM MEK/IOIBKOBBIX, LIEHTPAIBHBIX U, 0COOCHHO,
TO/IIONIBKOBBIX BeH (pHuc. 3).

JIns CHHYCOMHBIX KallWJUIIPOB XapaKTepHO KPOBEHAIOIHE-
HHE TPEHMYIIECTBEHHO B NepH(epHiHBIX y4acTKax IOJbKH,
X CTEHKHM YeTKO KOHTYPHpOBaHbl. [lapaBa3anbHble JIEHKOTH-
CTHOLIMTAPHbIE HHQUIBTPAThl HEOONbIINE. YIOPSIO0YEHHOE,
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0aJI0OYHOE PACIIONIOKEHHE TIeHaTOLUTOB OINPEAeIsIeTCsl Ipe-
UMYIIECTBEHHO Ha Nepudepur NOJIBKH, 1e30pPHEHTHPOBAHHOE
— LeHTpo00yisApHO. LluToruia3ma renaronuToB OTEYHas, yMe-
PEHHO OKCU(MIBbHASI, OOJIBIIMHCTBO sJIep HOPMOXPOMHBIE, TEM-
HbIC KJIETKH He 0OHapysxuBatorcs (puc. 3).

[IpoBeneHHOE IMCTONOTMYECKOE UCCICIOBAaHUE MEYEHU Mbl-
et ¢ AOC, KoTOopbIM BBOAWIM L-apruHuH B KOMOMHAILMU C
AMUHOTYaHHJINHOM, YCTAQHOBWJIO, YTO B OpraHe MPOHCXOIHUT
peopranu3anysi COCyJUCTOro pycia, MMEIOLIEro aaanTUBHBIN
xapakrep (puc. 4).

Omnpenensercss yMEPEeHHOE KpPOBEHANOJHEHUE KaK BEHO3-
HBIX, TaK ¥ apTepHaIbHBIX COCYIOB, OJHAKO HEKOTOPBIE MEX-
JIOJIbKOBBIE BEHBI OBUIN IOJHOKPOBHBIMHU. BoccTanaBnuBaercs
YIOPSAA0UCHHOE PACHONOXKEHUE IeNaTOLUTOB B COCTAaBE J10JIEK
oprana. l{uronia3ma remaTtonuToB OAHOPOAHAS, HE3HAYUTEIIb-
HO OTEYHasl, yMEpeHHO OKcuuibHas. Sapa KIeToK yBenuue-
HBI, HOPMOXPOMHBI, 0OHAPYXUBAINCH SAPBILKH. Bo3pacrana
JI0JIS IBYXSICPHBIX TeIIaTOLUTOB, YTO MOXKHO PACIIEHUBATh KaK
HPOSIBIICHUE PEreHEPATOPHBIX MIPOLECCOB B MEYCHH JKUBOTHBIX
9TOM rpyms! HabmoneHus. CHHYCOU/IBI yMEPEHHO PACIIHPEHBI,
CTEHKA YeTKO KOHTYPHPOBaHA, B UX MPOCBETaX 0OHAPYKUBAIOT-
Csl €IMHUYHBIC 3PUTPOLUTEI (puc. 4).

st Backysnonatuu npu ADC cBOWCTBEHEH OOJNBIION CIIEKTP
MOP(OIOrHYeCKUX N3MEHEHHH MOPaKEHHBIX YYacTKOB COCY-
JoB. ['eHepann30BaHHbIE COCYAMCTBIC M3MEHEHHsI COUETAIOTCS
C TAaTOJIOTHEH MapeHXUMBbI Pa3JIMYHbIX OpraHoB. Paccioenue u
pa3pbIB COCYIOB MOXKET MPUBOJUTH K KPOBOMU3IUSHUAM B Oerioe
BEIL[ECTBO T'OJIOBHOTO MO3ra, B MHTEPCTHLHUH MOYEK M CTPOMY
neueHw [3].

BbIBO/IBI. YCTAaHOBJICHO, YTO B YCIOBUSAX SKCIIEPUMEHTAIb-
HOro aHTH()OCHOIUNUIHOrO CHUHAPOMA B IEYCHH HaOIIO-
JAIOTCS 3HAUUTEIbHBIC TEMOJUHAMHYECKHE PAcCCTPONCTBA,
HNPUBOJSIINE K J€CTPYKTUBHO-ICTCHEPATUBHBIM H3MEHEHH-
SIM MapeHXUMbl opraHa. [Ipu nmpuMeHeHHn aMUHOTYaHUIUHA
B neueHu Mbiuleil ¢ AOC ycTaHOBICHO HapyIEHUE J0JIbKO-
BO-0aJIOYHOI OpraHM3aluy OpraHa U PacCTPOUCTBO KPOBO-
obpamenus. [Ipu ucnonpzoBaHuu L-apruHuHa B yCIIOBUAX
A®C BoccTaHABIMBACTCS J0JbKOBO-0aouHasi OpraHu3amms
nedyeHd. MakcuManbHbIN MTPOTEKTOPHBIN 3h(eKT Ha mporiec-
ChI MHUKPOLMPKYJISLUHI B TIEYCHN YCTAHOBIICH NPH KOMOWHU-
pOBaHHOM IIPUMEHEHHUHU L-apruHuHa ¥ aMHHOTYaHUAMHA, YTO
CBUJICTEIBCTBYET O BOCCTAHOBJICHUU (DYHKLUUN MEUYCHH MBbI-
e ¢ aHTUPOCHOIUITHIHBIM CHHIPOMOM.

JUTEPATYPA

1. Topanbcekuii JIIT, Xomuu BT, Konoucwkuit OI. OcHo-
BU TricTONOriYHOi TexHikKM 1 MopdodyHKI[ioHaNbHI Me-
TOAW JIOCHTI/DKEHb y HOpMi Ta mnpu mnaromorii. JKuro-
mup: [Tomicest; 2011. 288.

2. Baiiuenko I.B., Jlap’saoBcbka 10.b., Jleesa T.B. Ta iH.
Mopdosnoriyauii cTaH MaTKu Ta IUIALEHTH IPH SKCIePUMEH-
TaJbHOMY MOJENIIOBAHHI TeCTAIiTHOTO aHTH(OCHOMTIMiIHOTO
CHHIPOMY Ha MHUIIAX. YKpaiHCbKUH MEIUYHMHA ajbMaHax
2011;14(4):136-141.

3. Haconos EJI. Autudocdonumuausiii cuaapom. M.: Jlutrep-
pa, 2004, 440 c.

4. Ambrosino P, Lupoli R, Spadarella G, Tarantino P, Di Minno
A, Tarantino L, et al. Autoimmune liver diseases and antiphos-
pholipid antibodies positivity: a meta—analysis of literature stud-
ies. J Gastrointestin Liver Dis. 2015;24(1):25-34. doi: 10.15403/
jeld.2014.1121.amb.

5. Cinelli MA, Do HT, Miley GP, Silverman RB. Inducible nitric

© GMN

oxide synthase: Regulation, structure, and inhibition. Med Res
Rev. 2020;40(1):158—-189. doi:10.1002/med.21599.

6. Delgado Alves J, Mason LJ, Ames PR, Chen PP, Rauch J,
Levine JS et al. Antiphospholipid antibodies are associated with
enhanced oxidative stress, decreased plasma nitric oxide and
paraoxonase activity in an experimental mouse model. Rheu-
matology (Oxford). 2005;44(10):1238-1244. doi:10.1093/rheu-
matology/keh722.

7. Edwards L, Wanless IR. Mechanisms of liver involvement in
systemic disease. Best Practice & Research Clinical Gastroen-
terology. 2013;27:471-483.

8. Iwakiri Y. Nitric oxide in liver fibrosis: The role of inducible
nitric oxide synthase. Clin Mol Hepatol. 2015;21(4):319-25.
doi: 10.3350/cmh.2015.21.4.319.

9. Kim JH, Yee C, Kuk JY, et al. Hepatic infarction in a pregnant
woman with antiphospholipid syndrome and triple antibody
positivity: A case report focusing on catastrophic antiphos-
pholipid syndrome. Obstet Gynecol Sci. 2016;59(5):397-402.
doi:10.5468/0gs.2016.59.5.397.

10. Kontogiorgis C, Hadjipavlou—Litina D. Nitric Oxide Syn-
thases and Their Natural Inhibitors. Current Enzyme Inhibition.
2016;12:3. doi.org/10.2174/15734080126661511261856238.

11. Lind M, Hayes A, Caprnda M, et al. Inducible nitric oxide
synthase: Good or bad? Biomed Pharmacother. 2017;93:370—
375. doi:10.1016/j.biopha.2017.06.036.

12. Obed A, Bashir A, Jarrad AA. Case of Live Donor Liver
Transplantation in Acute—on—Chronic Liver Failure with Budd—
Chiari Syndrome: Donor and Recipient with Antiphospho-
lipid Antibody Syndrome. Am J Case Rep. 2018;19:767-772.
doi:10.12659/AJCR.909694.

13. Poulos TL, Li H. Nitric oxide synthase and structure—based
inhibitor design. Nitric Oxide. 2017;63:68-77. doi:10.1016/j.
niox.2016.11.004.

14. Reshetnyak TM, Seredavkina NV, Satybaldyeva MA, Na-
sonov EL, Reshetnyak VI. Liver transplantation in a patient
with primary antiphospholipid syndrome and Budd—Chiari syn-
drome. World J Hepatol. 2015;7(19):2229-2236. doi:10.4254/
wjh.v7.i19.2229.

15. Scioli MG, Storti G, D’ Amico F, Guzman RR, Centofanti F,
Doldo E. et al. Oxidative Stress and New Pathogenetic Mecha-
nisms in Endothelial Dysfunction: Potential Diagnostic Bio-
markers and Therapeutic Targets. J Clin Med. 2020;9(6):1995.
d0i:10.3390/jcm9061995.

16. Velasquez M, Rojas M, Abrahams VM, Escudero C, Cada-
vid AP. Mechanisms of endothelial dysfunction in antiphospho-
lipid syndrome: association with clinical manifestations. Front
Physiol 2018;21(9):1840. doi: 10.3389/fphys.2018.01840.

SUMMARY

MORPHOLOGICAL CHANGES IN THE LIVER OF
MICE WITH ANTIPHOSPHOLIPID SYNDROME AND
ADMINISTRATION OF NITRIC OXIDE SYNTHESIS
MODULATORS

"Yaremchuk O., 'Lisnychuk N., 'Nebesna Z., 'Kramar S.,
'Kulitska M., 'Shanaida M., 2Delibashvili D.

'I.  Horbachevsky Ternopil National Medical University,
Ukraine, *Thilisi State Medical University, Georgia

The aim of the research is to study the effect of L-arginine,
the precursor of nitric oxide, and aminoguanidine, the inhibi-
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tor of inducible nitric oxide synthase, on morpho-functional
changes in the liver of BALB/c mice with antiphospholipid
syndrome. The study was carried out on 50 female BALB/c
mice modelled with antiphospholipid syndrome. L-arginine
(25 mg/kg) and aminoguanidine (10 mg/kg) were used for
its correction. The material for microscopic study was taken
by the method of Horalsky. The liver tissue samples were
stained with hematoxylin and eosin.

Significant hemodynamic disorders with manifestations of
thrombosis in the liver in cases of antiphospholipid syndrome
followed by destructive-degenerative changes of the stoma
and parenchyma have been established. Administration of L-
arginine in antiphospholipid syndrome caused restoration of
the lobular and beam organization of the liver. The maximum
effect on the morphological state of the liver was observed in
using a combination of L-arginine and aminoguanidine. The
protective effect of L-arginine and aminoguanidine on the mi-
crocirculation has been proved that evidences liver function
restoration in mice with antiphospholipid syndrome.

Keywords: antiphospholipid syndrome, liver, nitric oxide.

PE3IOME

MOP®OJOI'NMYECKUE HW3MEHEHHWS B IIEYEHU
MBIIIEIT C AHTH®OCOHOJUIHUIHBIM CHHIPO-
MOM B YCJIOBUSIX IPUMEHEHUS MOAYJISATOPOB
CHUHTE3A OKCHJA A30TA

IsIpemuyk O.3., Ulucuuuyk H.E., "HeGecnas 3.M.,
"Kpamap C.B., 'Kymuukas M.H., 'Illanaiina M.H.,
eaubamsuian JI.T.

"Teprnononbckutl HAYUOHANLHBIL MEOUYUHCKULL YHUBEPCUMEen
um. UA. Topbauesckoeo M3 Vipaunwl, Ykpauna, *Tounucckuii
20CY0apcmeenHblil MeOuYuUHCKull ynusepcumem, I pysus

AHTUDOCHOTUIMUIHBIA CHHAPOM — ayTOMMMYyHHOE 3a0oite-
BaHHUE, ISl KOTOPOTO CBOMCTBEHHBI PELUIMBHPYIOIINE apTe-
pHaNbHbIE MM BEHO3HbIE TPOMOO3bI Pa3IMYHON JIOKAIH3ALHH,
aKyIIepcKasl 1aTojorus, HapylieHne (QYHKIHMH LEHTPaJIbHOU
HEPBHOW CHUCTEMBI, [I0YEK, NEYCHH, JICTKHX, CePACUHO-COCY/IHU-
CTOM CHCTEMbI, HAJIMYKE B KPOBH aHTUTEN K OTPHULATEIIBHO 3a-
PSUKSHHBIM (ochonunuiamM MeMOpaH.

Ienb uccnenoBaHus — ONpPEACIICHNE BIUSHUS HPE/IISCTBeH-
HMKa OKcu/a a30Ta L-aprunnna 1 MHruouTopa HHAYHNOSIbHOM
CHHTa3bl OKCHJa a30Ta aMUHOTYaHUJUHA Ha MOP(POQYHKIHO-
HaJIbHBIC U3MCHEHUS B MeUeHH Mbliiei uaun BALB/c ¢ antu-
(bochonunuaHBIM CHHAPOMOM.

HccnenoBanue BbITOIHEHO Ha S50 Mblax-caMkax JIMHUU
BALB/c, y KOTOpBIX MOJEIHPOBAIM aHTU(OCHOTUITHIHBIHA
cunapoM. [t Koppekiuu ucnonb3oBanu L-apruuus (25 Mr/kr)
1 amuHoryanuaus (10 mr/kr). 3abop Marepuaa st MUKPOCKO-
MYECKUX HCCIIETO0BAaHMI MPOBOMMIHM 10 METOAMKE [0paibCh-

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

koro. O6pas3ibl TKaHH MEYEHH OKPAIIKBAIN [EeMAaTOKCHIHHOM U
503MHOM.

YcTaHOBIICHBI 3HAYUTENBHBIC TEMOANHAMHYECKHE PACCTPONi-
CTBA C MPOSIBIICHUSIMH TPOMOO03a B [IEUECHH B yCIIOBUSIX aHTU(OC-
(GONMUNUAHOTO CHHAPOMA, CONPOBOXKAAIOIIUECS IECTPYKTUBHO-
JIereHepaTHBHBIMY M3MEHEHHUSIMHA CTPOMBI M MTapeHXUMBL. [1pu
OT/IEIBHOM HCIIOJIb30BaHUU L-aprunHuHa npu aHTtudochou-
MHUHOM CHHJPOME JOJIKOBO-0ajouHasi OpraHu3alus MNeYeHH
BOCCTaHaBIMBaeTcsa. MakcuManbHbI 3Q(EKT OTHOCHTEIBHO
MOP(}OIOTHYECKUX XapaKTEePUCTHK IeUeHH HaOMIonaucs MpH
NpUMEHEeHHHn KoMOMHauuu L-apruHuHa ¥ aMHHOTYaHHMHA.
VYeranosieH mpotekTopHbIil dpdext L-aprunnHa 1 aMuHOrya-
HHJIMHA Ha MUKPOLMPKYJISALHIO, YTO CBUJIETENILCTBYET O BOCCTA-
HOBJICHUH (DYHKLMOHMPOBAHMS MEUSHU Mbllel ¢ antudocdo-
JIMITUHBIM CHHIPOMOM.
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In the Directive 98/24/EC - risks related to chemical agents
at work, leading factors were defined in working conditions
in industrial and non-industrial sectors that impact employees’
health and harmful physical and chemical agents in their sur-
roundings (noise, vibration, electromagnetic radiation, chemical
substances, etc.) [8,12,13].

Creating safe work environment is a priority for Georgia, as
well as other countries [1,2,6,7,16,17,20,21]. WHO identified 6
compounds that have the most effect on air pollution and therefore
on human health, weighted solid particles (PM), Sulphur Dioxide
(S02), Nitrogen dioxide (NO,), Carbon monoxide (CO), Tropo-
spheric ozone (O,), and lead [19,20].

Nowadays, the priority of modern occupational medicine re-
search is to identify the health effects of employees, the devel-
opment of which is associated with the action of a complex of
relatively low-intensity production factors, characterized by the
decreased functional activity of the body and disruption of ad-
aptation mechanisms.

Unfavorable parameters of working environment factors, as
well as long-term and multiple effects on the body of the la-
bor process cause straining of the body’s adaptive mechanisms,
changing and/or disrupting homeostatic parameters; develop the
pre-nosological condition and pathological processes and, con-
sequently, affect body activity and labor productivity.

Despite the fact, that many aspects of the working environ-
ment have been widely studied and related health risk factors
also have been analyzed, an important area of employment deal-
ing with the operation of urban and motor vehicles, in general,
has been reviewed insufficiently. This circumstance has become
especially relevant today, when a large part of the population
of the country-side is concentrated in the capital, which, conse-
quently, leads to an increase in the role of intercity transport, on
the one hand, due to its mass use and on the other hand due to
the increase in the number of people employed.

In modern megacities, including Tbilisi, motor transport is
the leading form of intercity and long-distance transportation
and, therefore, it is important. Transport is a major contributor
to employees’ health conditions [9,14,15,16], as well as a strong
influencer on the population’s social living conditions and ecology.
Therefore, it’s an important player among other factors that regulate
Social Health [18,23,25].

Information regarding the heath conditions of individuals em-
ployed in the municipal transporting sector is scarce, and can
not be easily applied when discussing the working conditions of
people working on city transport in Tbilisi, because of the city’s
geographical peculiarities, unique climate, and pollution levels
in the surrounding environment [9,10,8,14].

Identifying hygienic parameters of both the working and pub-
lic environment of modern municipal transport ensures ecologi-
cal safety of human health [7,10,15,22,24].

The factors that most impact employees during the working
process are the levels of dust and toxic gases in the ear, they can
induce occupational pathology caused by industrial air pollu-
tion but also contribute to other illnesses and affect a person’s
general ability to work.

© GMN

The study aimed to observe the working conditions of indi-
viduals working on municipal transport, check the levels of dust
and toxicity, and review from the hygienic point of view.

Material and methods. The levels of dust and chemical pol-
lutants in the working environment of Tbilisi municipal trans-
port workers were examined. Methods used in hygienic practice
were applied to analyze air samples. In particular, for gravimet-
ric determination of air pollutants, air samples were taken using
electric aspirators and analytical aerosol filters.

In total, 108 tests were conducted to measure the concentra-
tion of dust in the air. 200 samples were collected with air ana-
lyzers (Elan CO/NO2, MiniRae2000, WASP XM-E-HCI, WASP
XM-E-S02).

Toxic gas concentrations have been analyzed. Concentrations of
carbon monoxide, nitrogen dioxide, sulfur dioxide, hydrogen chlo-
ride, all hydrocarbons have been studied. The inspection was car-
ried out in the city at the workplace of the drivers of the old (I) and
new (II) model (type) buses with different operating characteris-
tics and technical conditions - in the drivers’ cabins and car service
workshops, at 13:00, a total of 108 samples of dust content in the
air, and 200 samples of various toxic substance content.

Normative documents were used to define toxicity levels in
collected samples [4,5]. Data were analyzed using various sta-
tistical methods.

The arithmetic mean values and their margin of errors have
been calculated; The reliability of the difference between the
comparable values was assessed by the student’s reliability co-
efficient (t, P).

Results and discussion. The toxicity levels in the surround-
ing environment of the municipal motor vehicle drivers, as well
as technicians (welders, electricians, turners, tinsmiths, electric
arc welders).

It was established that the toxicity of the air in the municipal
transports and technical service establishments fluctuates be-
tween certain levels.

The highest dust levels were found in the working zone of the
driver, with dust levels twice accepted levels (table 1). Work-
ing conditions at this specific zone were identified as 3.1 class.
Workplaces in different service stations were also classified in
the same group, with dust levels 1.6 times higher than normal. In
total 5 workplaces were given level 3.1 classification.

According to the hygienic criteria, working conditions are
divided into 4 classes: optimal, permissible, harmful, and dan-
gerous. Harmful working conditions (3 classes) - are character-
ized by the presence of harmful production factors that exceed
hygienic norms and adversely affect an employee or employee’s,
descendants. Harmful conditions are divided into 4 degrees of
harm according to the degree of excess of hygienic norms and
the expression of changes in the body of employees: 3.1; 3.2;
3.3 and 3.4) (6). However, type II vehicles are characterized by
much better performance (t-3.23, P <0.001), although in this
case, too, there are higher concentrations than PCL (permitted
concentration limits).

Only the workplace of a tinsmith was classified as a level 2
acceptable hazard.
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Table 1. Dust levels in municipal transport and motor vehicle servicing facilities (mg/m°)

Average permitted X times
Workplace Max Value | Min Value g +m +c concentration Classification
Value .. Over PCL
limits (PCL)
Bus (I type) 59 40 50.71 3.24 | 8.577 25 2.03 3.1
Bus (IT type) 51 28 36.22 264 | 7.92 25 1.44 3.1
Service Facility 12.6 6.5 9.7 0.4 1.7 6 1.6 3.1

Table 2 The concentration of toxic chemicals in the air of municipal transport (bus)
and motor vehicle servicing facilities (mg/m?)

Dan- Aver- Permitted X times Over
Chemi- Max Min . permitted Hazard
Workplace ger age +m +c concentration .
cal Value Value .. concentration Class
Class Value limits (PCL) ..
limits
CcO 4 6.73 1.13 3.7 4972 | 2.019 20 - 2
NO, 3 0.186 0.029 0.093 | 0.149 | 0.06 2.0 - 2
Drivers Cabin SO, 3 0.11 0.01 0.029 | 0.094 | 0.038 1.0 - 2
HCl 2 0.04 0.01 0.016 | 0.078 | 0.032 5.0 - 2
Cn Hm 4 0.2 0.1 0.126 | 0.120 | 0.049 300 - 2
CcO 4 28.5 18.4 25 1.0 3.1 20 1.3 3.1
Welding shop NO2 3 0.022 0.008 0.013 | 0.003 | 0.006 2.0 - 2
Electric weld- SO, 3 0.069 0.009 0.039 | 0.012 | 0.37 1.0 - 2
ng HCI 2 5.3 0.8 23 0.8 1.8 5.0 - 2
Cn Hm 4 0.25 0.08 0.13 0.01 0.05 300 - 2
(6[0) 4 45.5 18.8 30 4.4 10.6 20 1.5 3.1
) NO, 3 9.0 4.0 7.0 1.06 | 3.18 2.0 3.5 3.2
Electric | SO 3 | 043 | 012 | 026 | 0.04 | 0.1 1.0 - 2
arc welding 2
HCl 2 0.11 0.01 0.032 | 0.012 | 0.04 5.0 - 2
Cn Hm 4 320 120 200.5 | 33.0 | 79.1 300 - 2
cO 4 28.4 18.5 20.5 1.6 3.9 20 - 2
Repair of NO, 3 0.02 0.01 0.013 | 0.002 | 0.004 2.0 - 2
radiators, SO, 3 0.25 0.08 0.13 0.01 0.05 1.0 - 2
soldering HCI 2 2 0.5 1| 024 | 071 5.0 - 2
Cn Hm 4 85.0 38.0 60.0 4.1 14.4 300 - 2
CcO 4 18.5 5.5 10.0 2.1 5.1 20 - 2
Car battery NO, 3 0.4 0.18 | 023 2.0 - 2
servise station,
mechanic SO, 3 0.2 0.1 | 012 [ 0.01 | 0.03 1.0 - 2
HCl 2 <0.01 <0.01 - - - 5.0 - 2
cO 4 18.5 5.8 10.4 0.8 3.5 20 - 2
Mechanical NO, 3 0.2 0.1 0.12 | 0.011 | 0.034 2.0 - 2
service station, SO, 3 0.05 0.02 0.27 |0.004 | 0.01 1.0 - 2
Turner HCI 2 | <001 | trace - - - 5.0 -
Cn Hm 4 93.5 58.3 75.0 5.8 13.9 300 - 2
cO 4 24.5 12.5 16.0 1.1 3.7 20 - 2
) NO, 3 0.38 0.11 0.23 0.08 0.1 2.0 - 2
Tin-shop, SO 3 002 | 001 | 0.013 |0.002 | 0.004 1.0 - 2
Tinsmith 2
HCI 2 <0.01 trace - - - 5.0 - 2
Cn Hm 4 0.43 0.12 0.26 0.04 0.1 300 - 2
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The study showed that different workplace environments have
their specificities (Table 2).

The concentration of toxic agents was within acceptable pa-
rameters in most cases inspected. A few workplaces were dis-
tinguished as class 3. It should be noted that no class 3.3 or 3.4
hazard class workplaces were found during research.

From 6 workplaces inspected in motor vehicle service facili-
ties only the working zone of the welder contained above ac-
ceptable levels of toxic chemicals in the air (hazard 3 class).
Other zones had chemical toxicity levels within acceptable pa-
rameters and therefore were attributed as level 2 hazard class.

The research established that motor exhaust contains high
levels of Sulfur Dioxide and Nitrogen Oxides and exposure to
which increases the risk of coronary diseases [11,16]. Our study
partially confirmed the research results of Limasset, Diebold da
Hubert [10], investigating working conditions of a municipal
vehicle driver in two major French cities and confirming that
toxicity levels were within acceptable parameters.

We state, that even if the concentration of dust and toxic
chemicals in the environment of municipal transport employ-
ees is lower than acceptable levels, long-time exposure to these
agents affects the health of individuals and may cause subclini-
cal health effects, even if the disease does not fully manifest. The
effects will further increase because of the high-stress environ-
ment that is characteristic of this profession.

These effects should be taken into consideration when plan-
ning regular medical examinations and rejuvenating procedures
for the employees.

Study results will serve as a basis for formulating directives
on working conditions of municipal transport workers.
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SUMMARY

HYGIENIC ASSESSMENT OF WORKPLACE ENVI-
RONMENTAL AIR POLLUTION OF TBILISI CITY MU-
NICIPAL TRANSPORT AND THEIR SERVICES

!Japharidze S., 2’Kvachadze 1., 'Tsimakuridze Mar.,
ITsimakuridze M., *Arabidze M.

Thilisi State Medical University, ' Department of Environmental
Health and Occupational Medicine, *Department of Physiology;
SResearch Institute of Labour Medicine and Ecology, Thilisi,
Georgia

The study aim was to observe the working conditions of in-
dividuals working on municipal transport, check the levels of
dust and toxicity, and review from the hygienic point of view.
The levels of dust and chemical pollutants in the working envi-
ronment of Tbilisi municipal transport workers were examined.
Methods used in hygienic practice were applied to analyze air
samples. test in total was conducted to measure the concentra-
tion of dust in the air and samples were collected with air ana-
lyzers. The toxicity levels in the surrounding environment of the
municipal motor vehicle drivers, as well as technicians (welders,
electricians, turners, tinsmiths, electric arc welding).

It was established that the toxicity of the air in the municipal
transports and technical service establishments fluctuates be-
tween certain levels.

The highest dust levels were found in the working zone of the
driver, with dust levels twice accepted levels. Working condi-
tions at this specific zone were identified as 3.1 class. Workplac-
es in different service stations were also classified in the same
group, with dust levels 1.6 times higher than normal. In total 5
workplaces were given level 3.1 classification. Only the work-
place of a tinsmith was classified as a level 2 acceptable hazard.

The concentration of dust and toxic chemicals in the environ-
ment of municipal transport employees is lower than acceptable
levels, but long-time exposure to these agents affects the health
of individuals and may cause subclinical health effects, even if
the disease does not fully manifest.

These effects should be taken into consideration when plan-
ning regular medical examinations and rejuvenating procedures
for the employees.

Keywords: dust and chemical pollutants, Tbilisi municipal
transport workers.

PE3IOME

IF'NIr'MEHUYECKAS OHEHKA 3AT'PA3HEHUWS BO3/1Y-
XA PABOYENM CPEJBI CJOYKALIUX, 3AHSTBIX HA
TBHJIMCCKOM TI'OPOACKOM TPAHCIIOPTE U HA
MECTAX EI'O OBCJIYKUBAHUSA

Txanapunze C.A.,2 Kpauaaze .., 'Tlumaxypuiaze Map.Il.,
Mumakypuasze M.IL., *Apaduaze ML.A.

Tounucckuii 20cy0apcmeeHtvlll MeOUYUHCKUL  yHusepcumen,
l0enapmamenm 300po6wst cpedvl U NPOGeccuoHanrbHol medu-
yunsl, *0enapmamenm pusuonocuu,; SHUU 2ucuenvt mpyda u
akonoeuu, Tounucu, I py3us

Co3nanne Oe3omacHOW Uil 3OPOBBS CPEIbl BEChbMa aKTY-
anbHO Ut I py3un, KaKk M JUist ApYTHX cTpaH Mupa. OnpereneHne
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TATUEHUYCCKUX TMapaMETPOB COBPEMEHHOI'O MyHI/ILll/Il'laJ'[bHOl'O
TpaHCIIOpTa B IUIAHE KaKk padoueid, Tak 1 OOIICCTBEHHOM Cpejibl
o0ecrieunBaeT IKONOTNYECKYI0 Oe30I1aCHOCTD 3/J0POBBSI YeI0BEKA.

B teuenue paboyero npoiecca B KOMILIEKCE POdecCHOHAIb-
HBIX PUCK-(aKTOPOB, ACHCTBYIOLIIMX Ha OPraHHU3M, BEIyLIHMH
ABJIAIOTCA HAJIMYUE, KOHLUCHTPAUUA IbIJIM U TOKCUYCCKUX I'a30B
B BO3/yX€, YTO MOJPa3yMeBaeT HE TOJIBKO PUCK Pa3BUTHS MPO-
(heccHoHATBHOM MATONIOTHH, HO U SIBISICTCS CIIOCOOCTBYIOIIUM
(axropom oOrieit 3a001eBa€MOCTH U BIMSET HA pabOTOCIOCO0-
HOCTb 3aHSITOrO MEPCOHAA.

Llenbio uccienoBaHus sBUJIACh TMTHEHUYECKas! OLICHKA 3a-
IPSI3HEHMST BO3AyXa pabouell Cpeibl CIIy)KallluX, 3aHSAThIX Ha
TOMIMCCKOM TOPOJICKOM TPAHCIOPTE M HA MECTax ero oociy-
JKUBaHUS (1eX).

B paboueii cpene MyHHIMIIAIBLHOTO TPAHCIIOPTA MCCIIEI0BA-
HO HaJIM4Me IbUIM U XMMUYECKUX BELIECTB B BO3AyXe paboueii
30HBI. AHAJIU3 P00 BO3yXa OCYIIECTBIISIICS alpoOUPOBAHHBI-
MU B FHFMCHI/I‘IGCKoﬁ IIPAKTHUKE COOTBCTCTBy}OU_U/lMI/I MCTOJaMH.

Hanwme IbIJIM 1 XUMHWYCCKUX BCIHICCTB B BO321yXe I/l3y‘[eH0
Ha pabovnx MeCTax BOAUTEINICH U 0OCTYKUBAIOLICTO TIEPCOHATA
0 pa3HbIM MPO(ECcCHsM B aBTOMACTEPCKHX LeXax.

Pesynbrarhl MccnenoBaHus MOKa3aiu, YTO CaMblidi BBICOKHUI
YPOBEHB IIBIIM BBUIBJICH B BO3AyXe pabodeill 30HbI BOAUTEINEH,
I7ie YCJIOBUS TPYyAa OLICHEHbI Kak kijace 3.1 BpeqHOCTH. YeIoBus
Ha pa3JIMYHBIX Y4YaCTKaX aBTOMACTEPCKUX LIEXOB IO YPOBHIO
KOHIIGHTPALlK IbUIM B BO3JyXe OLICHEHBI Kak Kiacc 3.1 Bpen-
HOCTH yclIoBUH Tpyza. 1o u3yueHHBIM MOKazaTeIsiM U IO yc-
penHEHHBIM BeJIMuMHaM Kiace 3.3 u Tem Oodee, kiace 3.4 Bpe-
HOCTH yCJ'[OBl/Iﬁ pr}la HC BBISBJICHBI.

PeSyHbTaTbl HCCIICIOBAHUA MOFyT l'lOCJ'Iy)KI/ITb OCHOBOﬁ JUI
pa3paboTKN NPEBEHTUBHBIX MEPOIPHUSITHI 110 0310POBICHHIO
COCTOsIHUA paboueil cpenbl.

“gboydy

ondogobols Lodsgsdm @@sbl3m®@ls ©s dols dmdles-
bydgdoby ©oloddgdygmms bsdydom gomgdml dog@ols
©5606d79M9d0L 009690 Fgxoligos

b.aog3oM0dy, 20.335&5dg, 3563085 39M0dg, 18.3005 399G 0dy,
30.0G580dy

mndogobols Lobgedfogm Lodgooizobm  gbogg@lodgdo,
lo@gdml xobd@mgmmdols ©s 3Gmggbogamo dgwoio-
bol  ©g35@3039600, Gobomemmaool  ©g3s® @963 0;
¥dGmdols dgoiobols s ggmemmgool Lodgabogdm
33 930m0 0bLE0EPH0, mdogrobo, LoJs@mgganm

5030560 K obIOmgmmdologol glsgdmnbm yomg-
dol 9bOYbggmymas  bododmggmmbogol, olggg, G-
3003 dbogmoml bbgs Jgg9bgdobmgol, doenbyg oJ@ge-
@05, mobsdgo®mmgg 396030 3s@ o FHASbL3IM®E0L
303096900 3500393900l s bs Amam® 3 Lodydom,
obg Lobmgosmgddogo aotgdml mgsbsb@obom b-
963920 40RL 5©sd0sb0l xobdMmgEmdols gzmenmaog®
log@mnbmgdsb.

dHmIomo  3OmEglol @AM sbsddgdgaols meys-
60b3bg ImJdg 3Omggboge gosJdmems 303w gdldo
(odygobos 3dog®mdo IBHgdobs o Fmloggdo soMgools
V993392000, D53 [oMmIMo@agbls s@odoMmBM 3Gmgglo-
900 IBg@olidog@o 3smmmmyool asbgoms®gool @olgsl,
>M5990 LogMomm sgs0mdols bgandgdTymd goJ@m@l,@s3
308e09bol sbgbl dmdydoggms FO™MIoLybo®osbmdsby.



GEORGIAN MEDICAL NEWS
No 6 (315) 2021

3320930 dobobls [omdmopygbos mdoeolols bsdegosdm
A®5bL3mMEDY s Fols JmILobyMmgdoby wsbisgdgdyams Le-
39350 goMgdml dogmols IHzMoms s BmJlbogy®o sodgdom
©560bd9Mgdols damdsmymadol dogogbygmo dggslgds.

ndoeolols I9boods@ygdo A@SEL3MOEL Lodydom
3oM9dmTo  IgL{ogemomos dBgdol s  Jodogdo bog-
00990900l dgdggemds  bsdydom  bmbols  Jsg@Jo.
3og®ol  60d9dgdol  obogmobolmgol  gs3mygbgdynamos
30309690 3M0]B035T0  83MMbo@gdgao  Iglsdsdolio
dgmmegdo. B30l s  Gmdboggmo bogmogdgdgool
Y9dgge0mods  dog@mdo  godmgmgnmos  A®AmO 3 o3
AMA®SBLIMOADY  obsddgdgams (ddpmengdo), sbggg,
L5993 g9mgdam Lood]Mmmgddo Lbgswslbgs 3Gmegloom
039 oggos Lodydom seaomgdby.

hodo@gdgmo ggeggol Jgegyor 30300l gggmaby
dowomo ©mby wogoJboMmes ddomaol Lsdydem be-
6ol d09®To; dmEgdgae Lodygdom seaoaby IOH®dol
3000900 YgBols,@mym@ 3 dogbgmdols 3.1 gansbo. oG m-
3900 Lodgdzgmgdam LosdJ@ml bbgswolbgs dobby,
do9®To 9B39Mm0l 3mbigbd®siEooll wmbol dobgogom,
Yggobes IOmdol 30Mmmdgdol dogbgmdols 3.1 ganslom.
Ygb§ogmoaro  Johggbgdengdol dobgwgom, LsTygognm
Loowggdom, FOmmdol 30Mmmdgdol dogbgmools 3.3 wo,
doo 9u®m - 34 geoslo o@ godmgergboans.

3352930b Fgrgpgdo bogygdgmse Igbodmwms  wog-
ol Lodydom  aomgdml  dpamdsdgmdols  goxob-
bomgdolggh dododmygeo 3M9396G09eo  @mbolidog-
dg00l gy doggdobs.

CHEMICAL MODIFICATION OF BROMELAIN WITH DEXTRAN ALDEHYDE
AND ITS POTENTIAL MEDICAL APPLICATION

"Korinteli T., 2Gorgaslidze N., '"Nadirashvili L., 'Erkomaishvili G.

Thilisi State Medical University, 'lovel Kutateladze Institute of Pharmacochemistry;
’Department of Social and Clinical Pharmacy, Georgia

Bromelain is a proteolytic enzyme found in almost all parts of
the Pineapple plant (4nanas comosus L. Merr.) including the stems,
fruits and leaves, from which the stem and fruit contain the highest
concentrations of enzyme. It is a mixture of different thiol endo-
peptidases and other components like phosphatases, glucosidase,
peroxidases, cellulases, glycoproteins, carbohydrates, and several
protease inhibitors. Bromelain has been categorized as stem brome-
lain (EC. 3.4.22.32) and fruit bromelain (EC.3.4.22.33) based on its
source. The molecular weight of stem and fruit bromelain is 23.8
kDa and 33 kDa respectively [16].

Clinical studies have shown that bromelain may help in the
treatment of several disorders. An iz silico and in vitro study of
the bromelain-phytochemical complex inhibition of phospholi-
pase A2 has shown that bromelain possesses anti-inflammatory
properties [20]. A combination of bromelain, trypsin, and rutin
was compared to diclofenac in patients with osteoarthritis of the
knee by Akhtar N. et al (2004). After six weeks, both treatments
resulted in significant and similar reduction in the pain and in-
flammation [4]. Clinical trials have shown that oral bromelain
(500 mg/day) can be effective in the reduction of pain at the
donor site after FGG and may also enhance wound healing [19].

The antioxidant activity of crude bromelain was shown by Sap-
tarini N. et al. [ 18]. Bromelain prevents or minimizes the severity of
angina pectoris and transient ischemic attack (TIA). It is useful in
the prevention and treatment of thrombophlebitis [13].

Pillai K. et al. [15] have studied anticancer properties of bro-
melain with therapeutic potential against malignant peritoneal
mesothelioma. This work has revealed that the activity of che-
motherapeutic drugs in combination with romelain is enhanced.
Romano et al. [17] investigated the possible antiproliferative/
proapoptotic effects of bromelain in a human colorectal carci-
noma cell line and its potential chemo-preventive effect on co-
© GMN

lon cancer. In addition, bromelain improves the absorption of
antibiotics [16].

Proteolytic enzyme can be used to avoid this problem. Chemi-
cal modification of the protein molecules increases their stabil-
ity [5] while decreasing antigenic, immunogenic and allergic
effects. After chemical modifications of peanut proteins their
allergenic potency was decreased as shown by [6].

Few studies have been published on modification of bro-
melain and previous work has only focused on changing the
physical and chemical properties. Initial work in this field was
published in 1975. Ota S. et al., carried out chemical modifica-
tion of stem and fruit bromelain with 2-hydroxy-5-nitrobenzyl
bromide, tetranitromethane, and hydrogen peroxide [14]. In
another research the authors tried to obtain linear cross-linking
of bromelain molecules. Modification was carried out with a
bifunctional compound - glutaraldehyde (GTA), which reacts
with the free amine groups of lysine. The degrees of covalent
modification were 43% and 61%. Proteolytic activity was not
changed and modified bromelain was more stable under heating
[7]. Gupta P. and Saleemuddin M. [8] successfully performed
oriented immobilization of stem bromelain via lone histidine on
metal affinity support. In another study chemical modification of
bromelain was carried out by using two reagents - Pyromellitic
anhydride acid and Poly (maleic anhydride). The modification
enhanced the stability and the optimum pH value shifted to-
wards the alkaline. The thermal stability and the resistance to
alkali and surfactants were increased by acylating the free amine
groups of lysine [21].

Many water-soluble polymers are used for the chemical modi-
fication of enzymes. One such polymer is dextran. Dextran is
a polysaccharide formed by poly-a-D-glucosides of microbial
origin having glycosidic bonds predominantly C-1—C-6, as de-
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fined by the IUPAC. The large size of dextran molecules produc-
es a significant change in the physical and chemical properties
of the enzyme’s surface with a minimal change to its chemical
properties, therefore allowing an alteration in many of the func-
tional properties of the enzymes. The use of the periodate-anion
for oxidative cleavage of dextrans was first reported by L. Mala-
prade as early as 1928 [12].

The standard methodology for coupling proteins and other
biomolecules to dextran aldehyde is by a reaction of pendant
aldehyde groups of dextran aldehyde with nucleophilic residues,
mainly amine groups of lysine residues, to create a reversible
[9,11]. For example, streptokinase conjugated to dextran — strep-
todekase, was created and immobilized on a water-soluble ma-
trix, which is much more stable in the physiological environ-
ment and causes less toxic and allergic reactions. The antigenic
effect of streptodekase is reduced about 30 times [3]. Chemical
modification of Papain was realised by conjugation with water-
soluble, biocompatible and biodegradable polymers - oxidized
dextran and with biodegradable polymers based on L-lysine.
It has been shown that papain modified by those polymers had
higher stability and proteolytic activity than native papain [2].
In another research effort, glucoamylase from Aspergillus niger
was modified with dextran aldehyde, with the goal of getting
a high cross-linking degree that permitted the enhancement of
enzyme stability [10].

The aim of this study was to obtain a more stable and less al-
lergic form of bromelain from commercially available product,
via the modification of its chemical structure with a polysac-
charide in order to change it’s physical, chemical and biological
properties. Dextran aldehyde was chosen as modification agent.

Material and methods. Commercial bromelain obtained
from the stem of the Pineapple plant (Ananas comosus L. Merr.)
was purchased from Beijing Wisapple Biotech Co., Ltd; dex-
tran (molar mass 35 -40 kDa), sodium borohydride, potassium
periodate, L-cysteine and Sephadex G-75 — from Sigma Aldrich,
Casein — from Carl Roth.

Spectrophotometric determination was conducted in quartz
cuvettes (10 mm), on a Jasco V-730 UV-Vis spectrophotometer.
The spectra were automatically processed by UV-Probe system
software (version 2.14.02). pH was determined by a Milwaukee
- Mi 150 pH meter. Fraction collector LKB 2070 Ultrorac II.
Freeze dryer VaCo 2.

Obtaining the protein enriched fraction of bromelain. In or-
der to obtain purified bromelain (enriched with protein) from
commercial bromelain protein precipitation method by alcohol
was used, namely: 96% ethanol was cooled to -10°C and added
drop wise to the crude extract of commercial bromelain until
the desired concentration (30 to 70% v/v) was reached. Then a
small amount of distilled water was added to moisten the sample
followed by lyophilization.

Gel filtration of bromelain (purified by precipitation with
ethanol) on a Sephadex G-75. Gel filtration of the bromelain’s
aqueous solution was carried out on a Sephadex G-75 col-
umn (1.3x20cm) with phosphate buffer pH 8,0 (1/15 M).

Determination of protein concentration in bromelain. Protein
concentration in bromelain was determined by the Extinction
coefficient method [8].

Obtaining dextran aldehyde. Dextran was oxidized to dextran
aldehyde by using potassium periodate. 1g of dextran was dis-
solved in 15ml of distilled water and to that 0.35g potassium
periodate was added. The solution was incubated for two hours
at room temperature under constant stirring, followed by dialy-
sis and lyophilisation.
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The chemical modification of bromelain with dextran alde-
hyde. The aldehyde group interacts with the free amino group
of lysine of the protein molecule forming an imine group. The
reduction of this latter group is performed by sodium bromide
hydrate. For the chemical modification of bromelain, 40mg of
dextran aldehyde were dissolved in 2 ml of phosphate buffer
pH 8.0 (1/15 M) and 16 mg of purified bromelain dissolved in
2 ml of the same buffer were added. Incubation was performed
at +4°C for 20 hours under constant stirring. 5-7 mg of Sodium
Borohydride was added for restoring double bonds, followed by
1 hour of incubation under constant stirring. Afterwards gel fil-
tration of the sample was carried out on Sephadex G-75.

The chemical modification of bromelain with dextran alde-
hyde with cysteine. 5-6 mg of cysteine were added to 2 ml of
bromelain’s solution and modification performed as described
above.

Determination of proteolytic activity of native and modified
bromelain. The proteolytic activity of native and modified bro-
melain was determined by the universal protease activity assay:
For bromelain enzymatic activity measurement, casein was used
as substrate at 40 °C for 10 min. The reaction was then inter-
rupted by the addition of trichloroacetic acid. The obtained mix-
ture was filtred and measured at 280 nm. Enzymatic activity was
calculated in activity units (U/mL) [1].

The pH optimum of the proteolytic activity of native and mod-
ified bromelain was determined by the above mentioned method
on the different pH (6.5; 7.0; 7.5; 8.0; 8.5; 9.0). The temperature
optimum of the proteolytic activity of native and modified bro-
melain was determined by the above mentioned method at dif-
ferent temperatures (40°C; 50°C; 60°C; 70°C; 80°C). All samples
were measured in triplicate.

Results and discussion. The protein fraction used in the mod-
ification reaction was obtained from commercial bromelain by
precipitation by alcohol with a yield of 55-60%.

In commercial bromelain the concentration of the protein
determined by the Extinction coefficient method was 54-55%,
whereas in the purified Bromelain the concentration reached 74-
75%. Gel-filtration of bromelain and modified bromelain on sep-
hadex G-75 was performed in order to determinate the degree
of bonding. As shown in Fig.1, after gel filtration of bromelain
only one fraction-peak was obtained, whereas after gel filtra-
tion of modified bromelain with dextran aldehyde revealed two
fraction-peaks. The optimal weight ratio of dextran aldehyde:
bromelain was — 2.5 : 1. Chemical modification was carried out
at pH 7.0 and pH 8.0. No significant differences were found
while changing pH.
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Fig .1. Gel-filtration of modified bromelain by dextran alde-
hyde on sephadex G-75. t - native bromelain (23.8 kDa), n -
modified bromelain (MBr) (60-65 kDa), - Albumin (67 kDa). y
-axis: optical density; x -axis: volume of fraction; values repre-
sent the average of triplicate measurements

From Fig 1. it is clear that the chemical modification of bro-
melain with dextran aldehyde took place. and the degree of
bonding was 65+5%.
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The proteolytic activity of modified bromelain was only
50+5% of native bromelain. In order to increase the proteolitic
activity, cysteine was added to the enzyme solution. The addi-
tion of cysteine raised the activity of modified bromelain up to
70+£5%.

The physical and chemical properties of modified bromelain
(enzymatic activity, pH, the temperature optimum and stability)
were studied. The study of the dependence of proteolytic ac-
tivity on reaction conditions has shown that the pH optimum
for native bromelain was 7.5, whereas for modified bromelain it
was shifted towards 8.5 (Fig.2) and the temperature optimum for
both modified and native bromelain was 60°C. (Fig. 3).
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Fig 2. Dependence of proteolytic activity on pH. t - native
bromelain (Br), n - modified bromelain (MBr), - modified bro-
melain with cysteine (MBr-Cys). y -axis: optical density; x -axis:
pH during proteolytic activity measurement; values represent
the average of triplicate measurements.
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Fig 3. Dependence of proteolytic activity on temperature. t -
native bromelain (Br), n - modified bromelain (MBr), - modified
bromelain with cysteine (MBr-Cys). y -axis: optical density; x
— axis: temperature °C during proteolytic activity measurement,
values represent the average of triplicate measurements

Taking into consideration the obtained results and comparing
them with literary data we suggest that modified bromelain will
have much potential in medical application than currently avail-
able native product. Further research is required to test the effect
of this modification on bromelain’s specific pharmacological
and allergic properties.
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SUMMARY

CHEMICAL MODIFICATION OF BROMELAIN WITH
DEXTRAN ALDEHYDE AND ITS POTENTIAL MEDI-
CAL APPLICATION

"Korinteli T., 2Gorgaslidze N., 'Nadirashvili L.,
"Erkomaishvili G.

Thilisi State Medical University, 'lovel Kutateladze Institute of
Pharmacochemistry; *Department of Social and Clinical Phar-
macy, Georgia

The aim of this study was to obtain a more stable and less
allergic form of bromelain, an enzyme complex derived from
the stem of Pineapple plant (Ananas comosus L. Merr.),
via chemical modification with a polysaccharide. In order to
obtain purified bromelain (enriched with protein) from com-
ercial bromelain, protein precipitation method by alcohol was
used. According to our results the protein concentration after
the purification was increased by about 20%. In this work, we
examine the method of bromelain’s chemical modification with
a water-soluble, biocompatible and biodegradable natural poly-
saccharide — dextran, oxidized to dextran aldehyde. For the de-
termination of the degree of bonding gel-filtration of bromelain
and modified bromelain on sephadex G-75 was performed. After
gel filtration of bromelain only one fraction-peak was obtained,
whereas after gel filtration of modified bromelain with dex-
tran two fraction-peaks were obtained and the degree of protein
bonding with dextran was 65+5%. The method was developed
both with and without the addition of cysteine. The addition
of cysteine increased the activity of modified bromelain from
50+5% to 70+5%. the pH optimum for native bromelain was
7.5, whereas for modified bromelain it was shifted towards 8.5,
while the temperature optimum in both cases was 60°C.

Taking into consideration the obtained results and comparing
them with literary data we suggest that modified bromelain will
have much potential in medical application than currently avail-
able native product. Further research is required to test the effect
of this modification on bromelain’s specific pharmacological
and allergic properties.

Keywords: Bromelain; enzyme; modification; dextran aldehyde.

PE3IOME

XUMHUYECKAA MOJUOPUKALIUA BPOMEJAUHA
JEKCTPAH AJIBAET'HJOM W ETO NOTEHHUAJIb-
HOE MEJUIIMHCKOE NTIPUMEHEHUE

"Kopunreau T.T., Topraciauaze H.C., 'Hagupamsuiu JLA.,
'"Epxomaumsuiu I.C.

Tounucckuii 20cyoapcmeeHuvll MeOUYUHCKUL  yHusepcumen,
"Hnemumym gpapmaroxumuu um. M. Kymamenaose, *denapma-
MeHm CoOYuanbHoU u Kaunudeckoll papmayuu, I pysus

Lenbto nccnenoBanus siBUIack pa3paboTka Oonee cTaOWIIb-
HOU 1 MEHee aJuIepriudecKoi (opMbI OpoMmenanHa, GepMEeHTHOTO
KOMIIJIEKCa, TIOTy4aeMoro U3 cTedei ananaca (Ananas comosus
L. Merr.) myteM XUMHYECKOW MOAM(UKAIIMN TOIHUCAXaPHUIOM.
Jns momydeHHs OdYMIIEHHOTO OpomenamHa, 00OTameHHOTO
OeTIKOM, 13 KOMMEPYECKOr0 OpOMeNTanHa UCTIONB30BAJICS METOL
ocaxieHus Oenka cruptoM. COrTacHO MOYYeHHBIM pe3yJbTa-
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TaM, KOHLCHTpalus 66.]'[](3 I10CJIC€ OYUCTKHU yBeJ’[I/I‘[I/IJ'IaCb npu-
mepHo Ha 20%. MccnenoBan MeTo XuMu4Ieckoit Moaudukanum
OpomernanHa BOIOPACTBOPUMBIM, OMOCOBMECTHMBIM M OHOpa3-
JlaraéMbIM MIPUPOAHBIM IOJIMCAXAPUIOM - ACKCTPAHOM, MPEI-
BapHUTENILHO OKHMCIICHHBIM JI0 JIeKCTpaH anbjaeruia. s onpe-
JCJICHU CTCIICHU CBA3bIBAHUSA IIPOBECHA renb—(bympraunﬂ Ha
cedanexce G-75. ITocne renp-dunprpanun OGpomenanHa mnoiy-
YeH TOJBKO OWH (PPAKIMOHHBINA MUK, TOIA KaK IOCIE Tellb-
¢$uibTpanuu MOIU(PUIUPOBAHHOTO OpOMETanHA C JACKCTPAHOM
l'lOJ'ly‘-IeHbI JBa (,JppaKLlI/IOHHbIX ITMKa, U CTCIICHb CBA3bIBAHWS 6em<a
¢ IGKCTpaHOM cocTtaBuiia 65+5%. Meton pazpaboraH Kak ¢ 700aB-
JICHHEM LICTenHa, Tak 1 6e3 Hero. JlobaBieHye UCTenHA yBeIH-
YUJIO0 aKTUBHOCTH MOAU(UIIMPOBAHHOTO OpomernanHa ¢ 50+£5% 10
70+5%. Ontumym pH U1 HaTMBHOTO GpoMenanHa cocTaBui 7.5,
TOrma Kak Juisi MOAM(UIIMPOBAHHOTO OpOMETanHa OH CIBHHYJICS
B CTOPOHY 8.5, a TeMIeparypHblii ONTUMYM MOAU(HIIMPOBAHHOIO
OpoMernanHa OCTaBajICs aHAJIOTMYHBIM HAaTUBHOMY OpOMeNauHy U
cocrasui 60°C.

an/IHI/lMaﬂ BO BHHMAHHEC l'IOJ'Iy'-{eHHbIe p€3yHbTaTl>I U cpaB-
HHBas UX C JIMTCPATYPHBIMH JTaHHBIMU, aBTOPBI IIPEATIOIAraroT,
9T0 MOAU(DUIIMPOBAHHBIN OpoMenanH OyaeT WUMETh OOJBINHUiA
MOTEHLUAJ U1 MEJULMHCKOTO MPUMEHEHHs, YeM IOCTYIHbIH
B HAcTOsIee BpeMs HATUBHBIA NpoayKT. C 1eibio MPOBEPKH
BIIMSIHHSI 9TON MOTU(HKAIMK Ha creruduyeckre hapmMarkoao-
IHYECKHe U alJIeprudeckue CBOWCTBa OpomenanHa HeoOX0MMO
MPOBEICHUE IaIbHEHIITNX UCCIICTOBAHMM.
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Strategic planning plays an important role in the sustainable
functioning and development of any authority [1]. Strategic
planning is frequently applied at all levels of public and private
organizations, including hospitals, demonstrating high results
for the better performance of such organization or governmental
authorities [2-4]. Strategic planning can be applied as effective
instrument for the sustainable growth, which could also be ap-
plied in the healthcare system [5]. A study from high-income
countries demonstrated high role of strategic planning, whereas
studies from the middle and middle-low income countries re-
ported formal approach for the strategic planning in the public
sector, including healthcare. This is resulted in the low achieve-
ments of the strategic goals, indicating bad planning. The pos-
sible cause of the formal strategic planning is low understanding
from the leadership of role of strategic planning, low control
form the higher levels of authorities. Ukraine is balanced be-
tween the middle and middle-low income positions. The capital
of Ukraine is Kyiv (also known as Kiev), it is also largest eco-
nomic and political center of the country. Ukraine and its cities,
including Kyiv, are currently in transition, due to unstable econ-
omy of Ukraine, poverty, corruption as well as ongoing hybrid
warfare in the East of country, affecting also financing of health-
care system [6-12]. Still, since the independence in 1991, gov-
ernment of Ukraine has been attempting to improve the country
by reforming all sectors of the state [12,13]. These attempts
have been also associated with the adoption of strategic plans
for Ukraine since 2001, but achievements from that plans
was not fully evaluated. The current strategic plan of Ukraine
was adopted in the 2015, whereas Kyiv strategic plan was
adopted in 2011, but significant changes were made in 2019
in order to follow the major goals of the country. Health is an
important indicator of the any state, because it part of human
capital, playing an important role in the economic stability
and sustainability. The strategy plan for country and city per-
formance is an important tool to achieve the best results for
the sustainable development during ongoing transition pro-
cesses in economics, demonstrating a significant impact on
the human health. The aim of this study was to investigate
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and evaluate implementation of strategic plan for Kyiv with
the focus on healthcare sector.

Material and methods. Adopted documents were obtained
from the official electronic recourses of the Kyiv city adminis-
tration and city’s Department of Healthcare. There were identi-
fied such documents as Strategic plan for Kyiv for period 2011-
2020, concept for healthcare development from the Department
of Healthcare, City’s target program “Health of Kyivers”, in
which Kyivers means citizens of Kyiv. Out of these documents,
Strategic plan for Kyiv is the major one, whereas concept from
city’s Department of Healthcare is considered as a backstop for
the strategy of healthcare. City target program “Health of Ky-
ivers” is aimed to provide financing from budget of Kyiv for
the various healthcare-related projects under supervision from
the city’s Department of Healthcare. Therefore, both concept
for healthcare development of city’s Department of Healthcare
and City target program “Health of Kyivers” are strongly associ-
ated with the health-related goals in the Strategic plan for Kyiv.
These documents were analyzed concerning their matching to
the part of healthcare planning, and strategic goals status was
evaluated from the official annual reports. Statistical analyses
were performed by GraphPad Software. Categorical variables
were evaluated by Fisher’s exact test (two-tailed) and p value
less that 0.05 was considered as significant.

Results and discussion. Analyses of Ukrainian Laws and
other legal documentation from the governmental authorities
revealed multiple documents regulating strategic planning in
Ukraine. It is obligatory for regional government and cities ad-
ministrations to adopt strategic plan, to follow it and to report
its results. Our analyses showed, that both reports of the stra-
tegic and operational performance of government authorities
are regulated by the resolution from the Cabinet of Ministers of
Ukraine (11.11.2015 Ne 932), which is not in line with Baldridge
model for self-assessment. Kyiv’s strategic plan was adopted
in 2011, followed by its update in the 2015 due to changes in
the Ukrainian legislation [8, 13]. The strategic plan of Kyiv is
valid for 10 years from 2015 to 2025. Department of Healthcare
of Kyiv is a local administrative authority for management of
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healthcare sector in the entire city; it is also a backstop for stra-
tegic plan implementation. Data analyses showed that head of
abovementioned department has been changed at that position
4 times since 2015 indicating staff turnover at the top executive
level of city’s Department of Healthcare.

Evaluation of the Kyiv Strategic Plan did not show data for
PEST analyses, which stands for political, economic, socio-cul-
tural and technological aspects of macro-environmental factors,
influencing operation of city. Absence of the PEST analyses
might be associated with the further fails of SWOT analysis,
which is a strategic tool to identify strengths, weaknesses,
opportunities, and threats to be associated with planning of
strategy. The SWOT analysis was identified in the strategic
plan, showing healthcare-related parameters within areas of
weakness and treats.

The healthcare part of the strategic plan of Kyiv is a separate
sector within the strategic goal of the city to increase the comfort
of life for Kyiv’s population (i.e. Kyivers). The further analy-
ses of healthcare sector showed 4 operational goals: to provide
high quality and accessible healthcare; to increase effectiveness
of management system in healthcare; to improve mechanisms
for financing of healthcare system; to promote healthy life-
style among citizens of Kyiv. To achieve the strategic goals,
29 strategic initiatives have been established for the healthcare
sector. Evaluation of these strategic initiatives to improve the
healthcare management showed such positions as management
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and administration training of hospitals chiefs, implementation
of systems for monitoring control, and analyses of the hospi-
tal performance. It is worth to mention that these 29 strategic
initiatives are under the responsibility of the Department of
Healthcare, which is a backstop for the healthcare sector of the
strategic plan of the entire city. An attempt was made to identify
strategic plan of Department of Healthcare, but such document
is not available. However, there was identified document “The
concept of development for healthcare system in Kyiv” (Con-
cept), which is aimed to perform city strategy for the healthcare
at the level of city’s Department of Health. Concept is a kind
of implementation plan for strategic initiatives from the Kyiv
strategy. Abovementioned Concept was adopted by Kyiv City
Council in 2017, which is 2 years later since the adoption of
Kyiv city strategy in 2015. Analyses of the Concept showed that
this document is not completely corresponded to the strategic
initiatives of Kyiv’s Strategic plan.

There were identified 3 operational tasks containing 29 stra-
tegic initiatives within the healthcare theme: ensuring high-
quality and affordable medicine (13 (45%) strategic initiatives),
improving the effectiveness of the healthcare management sys-
tem (12 (41%) strategic initiatives), as well as improving the
healthcare financing mechanisms (4 (14%) strategic initiatives).
Analyses of the special program in relation to the Strategic plan
and the Concept for Department of Healthcare are summarized
in Tables 1, 2, 3.

Table 1. Analyses of the initiatives within the strategic goal for ensuring high-quality and affordable medicine in Kyiv

Status in the con- | Status in the Target .
. RO « Implementation status
City strategy initiatives cept from Depart- | program “Health for period 2015-2020
ment of Health of Kyivers” P
To reconstruct of the hospitals and upgrade of equipment Declared Declared Implemented
To construct new hospitals with a modern equipment Not declared Declared Implemented
To improve the algorithm of continuity for the medical aid Not declared Not declared Not implemented
To clearly determine the patient’s route according to the Declared Not declared fmplemented
local protocols
To estabhsh hospltgl district according to results Declared Not declared Implemented
of an hospitals audit
To spec1al}ze and to determine profile of medical care for Declared Not declared Implemented
each hospital
To use .IT for th.e management and provision Declared Not declared Implemented
of medical services
To develop and implement electronic healthcare Declared Not declared Implemented
(E-health) system
To create local mechanisms for ensuring availability of
medicines for all people, including for low-income groups Declared Declared Implemented
of the population
To develop healthcare aid in sanatorium, including exemp-
tion groups of population and children, participants of Not declared Not declared Not implemented
combat operations
Medical rehabllhtatlon for victims of domestic violence, Not declared Not declared Implemented
human trafficking, substance dependence
To help with treatment abroad for those residents of Kyiv
who need it (children, combat veterans, other people who Not declared Not declared Not implemented
need it)
To ¥mp1ement mo@ern medical standards, card system and Declared Not declared Not implemented
indicators of quality of healthcare
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Table 2. Analyses of the initiatives within the strategic goal
for improving the effectiveness of the healthcare management system

Status in the concept | Status in the Target .
. PN « Implementation status
City strategy initiatives from Department of | program “Health of .
. for period 2015-2020
Health Kyivers”
To 1@1t1ate the process for the autonomization of the Declared Declared Implemented
hospitals
To provide the government-guaranteed package of
health care services regardless of the hospital owner- Declared Not declared Implemented
ship
To proylde freedom of choice of healthcare providers Not declared Not declared Not implemented
for patients
To create unified healthcare space Declared Not declared Not implemented
Tovlntegratlon of all private and public hospitals into Not declared Not declared Not implemented
unified healthcare space
To reorganize all city hospitals into municipal unprof- Declared Not declared Implemented
itable enterprises
To separate of non-core services agd provide quality Not declared Not declared Not implemented
of meal, laundry and cleaning services
To implement systems for monitoring, control and
analysis for activities of healthcare authorities and Not declared Not declared Not implemented
medical personnel
Tq tre'un of administrative personnel according to the Declared Not declared Implemented
principles of modern management
To provide adequate funding and increasing the
salary of healthcare personnel; to implement the Declared Declared Not implemented
stimulation system for the quality of work
To provide training and retraining of specialists in the .
field of public health Declared Not declared Not implemented
To improve the q'uahﬁcatlon of emergency medical Not declared Not declared Not implemented
personnel according to modern standards

Out of 29 healthcare-related strategic initiatives in the Stra-
tegic plan of Kyiv, 20 (69%) strategic initiatives were declared
in the Concept from city Department of Healthcare, whereas 9
(31%) were missed from the Concept. This indicated that Concept
from Department of Healthcare is not fully corresponded to the
city’s Strategic plan, which is significantly increased risk for plan
failure. Further analyses of the Concept showed rather declaration
of what should be done, whereas specific steps were not identified,
indicating weak institutional relations as well as inconsistency in
strategic documents from the higher level of decision-making (i.e.
city government) to the to lower operational level (i.e. municipal
Department of Healthcare). Furthermore, the Concept is valid for
all levels of the healthcare (i.e. primary, secondary and tertiary) in
Kyiv, therefore it is risk for the sustainable development of the mu-
nicipal hospitals and polyclinics (i.e. out-patient departments). Also
it is remained unclear the basis for the Concepts because there were
not presented analytic data, indicating formality of the document
rather than a roadmap for the improvement and development of
healthcare sector in Kyiv. Furthermore, the Concept is considered 3
periods for the implementation of the specific activities, supporting
each strategic initiative: during 2017 — preparation year, 2018-2019
period of implementation of the Concept according to the reform of
the healthcare of Ukraine, and 2020 — the period of integration tasks
ofthe Concept according to the reform of the healthcare of Ukraine.

Data analyses showed that 9 (31%) out of 29 strategic initia-
tives were not declared in the Concept, which is a major limita-
tion of the Concept. Further analyses showed that 13 (45%) out

© GMN

of 29 strategic initiatives were not implemented for healthcare
sector, as it was planned for period of 2015-2020. Statistical
analyses did not reveal a significant difference in the propor-
tion of implemented strategic initiatives within the operational
goals ensuring high-quality and affordable medicine, improv-
ing the effectiveness of the healthcare management system, and
improving the healthcare financing mechanisms. Data from that
statistical analyses indicated that low performance from Depart-
ment of Healthcare was similar for all operational goals.  Itis
worth to mention, that strategic initiative for medical rehabilita-
tion for victims of domestic violence, human trafficking, sub-
stance dependence (position 11 in Table 1) was achieved despite
the absence of the specific plan for its achievement within the
Concept. Such situation is explained by the role of non-govern-
mental organizations (NGO) who performed actions to cover
the abovementioned strategic initiative, which was happened by
chance, because it was not envisaged neither the Concept nor
any other governmental program. These observations indicates
low performance and low monitoring form Kyiv Department of
Healthcare, which is associated with a high risk for failure of the
entire strategic sector for healthcare.

It is also worth to mention that Strategic plan does not show
possible scenarios for the plans outcomes, indicating risk for
plan implementation in case of significant changes in the coun-
try or world. Also, there were identified approach for using in
the strategic documents Recourse Dependence Theory (RDT)
and Resource Based View (RBV).
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Table 3. Analyses of the initiatives within the strategic goal for improving the healthcare financing mechanisms

Status in the concept | Status in the Target .
. RO « Implementation status
City strategy initiatives from Department of | program “Health of .
. for period 2015-2020
Health Kyivers”
To accept of contracts for the provision of medi-
cal services being within guaranteed package of the Declared Declared Implemented
medical services
To implement the methodqlogy and calculations Declared Declared Implemented
of the cost of medical services
To implement effective forms of payment based
on the diagnosis-related group (DRG) methodology Declared Declared Implemented
To 1An1t1ate a qgestlon of Ky}v inclusion ina pilot Declared Declared Not implemented
project on the implementation of health insurance

Furthermore, in addition to the Concept for healthcare devel-
opment, there was identified a City target program “Health of
Kyivers” (Kyivers means citizens of Kyiv city). This target pro-
gram is a financial plan, aiming to provide a financial support
for the development of sustainability of Kyiv healthcare sector.
Such kind of program is under regulation by Law of Ukraine for
target programs [12]. The target program is adopted for period
of 2 years in Kyiv; therefore it is available for analyses for pe-
riods 2014-2016, 2017-2019 and 2020-2022. It is important to
stress the fact that responsible authority for the implementation
of that target program is also Department for Healthcare of city.
Analyses showed presence of many parameters being associated
with the strategic plan of the city as well as Concept for health-
care development from the Department of Healthcare. Also, the
target program was envisaged to cover costs for cardio-vascular
diseases, diabetes, rare diseases, and reconstruction of hospitals
as well as construction of new hospital.

Data analyses showed that both Concept and Target program
were considered by the Strategic plan of the city, therefore these
two documents are most important for the implementation of
strategic initiatives. To our surprise, initiatives of the Strategic
plan were not also identified within the Target program for Ky-
ivers healthcare, indicating weak relationships with the Concept
from Department of Healthcare. Our findings imply that 9 (31%)
out of 29 strategic initiatives were covered by the target program.
It is worth to mention that these 9 strategic initiatives to cover
undeclared strategic initiatives in the Concept from Department
of Healthcare. As demonstrated in Tables 1, 2 and 3, undeclared
initiatives within the Concept of from Department of Health-
care were successfully implemented because of their presence
in the target program for Kyivers health, indicating high role
of the Target program. These findings imply that approach of
Department of Healthcare to achieve the strategy goals for the
city strategy is not systemic, and it does not count the presence
of the target program or role of NGOs.

Taken together, these results indicate that strategic goals for
the healthcare improvement of Kyiv could not be fully achieved
and there is a high risk of their failure due to formality of the
concept for healthcare development from Department of Health-
care of Kyiv as well as weak relationships within the institu-
tional framework.

This paper describes relationship of strategic planning in
healthcare sector in Kyiv, which is the capital and the largest
city of Ukraine. To our best knowledge, this is the first study, at-
tempting to evaluate strategic planning in healthcare of Ukraine.
Our findings demonstrate that strategic planning is widely pre-
sented at the both level of central government and local govern-

192

ment, but implementation of the strategy is under the risk of fail-
ure at the level of lower executive authorities (i.e. Department for
Healthcare). We have shown that strategic plan at local government
level of Kyiv is covered all aspect for sustainable development of
healthcare; however Department of Healthcare (i.e. lower executive
authority) did not show a reliable plan for the successful implemen-
tation of the city strategy. Furthermore, there is no strategic plan at
the level of the Department of Health, which could be considered as
a possible cause of low performance.

Our findings are in line with Mukherjee et al., who showed
that implementation of strategy plan is associated with the gain
of organization, and leadership plays an important role for such
implementation [14]. Also, results from our study showed insuf-
ficient institutional relations between upper and lower executive
levels in city government.

There was also showed an absence of the clear assessment
tool for the evaluation of the Strategy outcomes. Baldridge mod-
el for self-assessment could be considered as a effective tool for
healthcare evaluation, however it was not applied for outcomes
of Kyiv’s strategic plan, which is a limitation [15]. In contrast
to Baldridge model, Department of Healthcare reported just a
statistical data.

According to the published series, it is strongly suggested
to re-launch and review strategic plan for up to 5 years, which
is in contrast to the strategy of Kyiv [16-18]. Current strategic
plan was adopted for 10 years covering the period of 2015-2025.
However, possible risk of changes in the macro- and microen-
vironments was not considered, which could be associated with
a risk of strategy failure. Furthermore, there were several sig-
nificant changes in the Ukrainian legislation for healthcare fi-
nancing, thus there is a high chance for further changes within
the next 5 years. Therefore, such city as Kyiv requires less pro-
longed strategic plan. Such a conclusion is supported by our
findings for the healthcare sector of Kyiv’s strategy showing
incomplete implementation of strategic initiatives.

Our findings are in line with Esfahani et al., who demonstrated
availability of strategic plans in healthcare of Iran, but low qual-
ity of the strategy, which was associated with low implementa-
tion of strategic goals [5]. Similar to our results, Esfahani et al.
showed positive effect of strategic planning on the development
of the healthcare sector in countries in transition. Furthermore,
Rasouli et. showed in systemic review that better performance
of healthcare authorities is associated with presence of strategic
plan [17]. Also positive scenario for strategic plan implementa-
tion is dependent on participation of all stakeholders.

Possible problem to achieve all operation goals was due to
issues being associated with the planning process of the entire
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Strategic plan. As suggested by others, it is important to make
a strategic axis in order to identify major parameters of the plan
[19, 20]. Furthermore, Gavriilidis et al. suggested application of
PEST analyses for the best performance of SWOT [20], which is
in contrast to our results showing absence of the PEST analyses
for Kyiv strategy. It is also worth to mention, that Strategy plan
is also lack of presentations of possible scenarios for plan imple-
mentation, which is important part for decision-making activi-
ties in strategic planning [21].

This important part is essential in case of possible force ma-
jeure situations; as for example could be an escalation of war-
fare in East Ukraine or progression of COVID-19 epidemics.
As showed by Gordon et al., force majeure could be a major
limitation for regional strategy implementation showing a sig-
nificant impact on local economics with a possible impact on
the capital city in transition [22]. It is also worth to mention, that
Ukrainian legislation has been demonstrating regular changes
since 1991, which should be considered as a political component
of PEST. Significant changes in the financing of healthcare were
made in 2017, affecting the entire country healthcare system.
As a consequence of that changes a new Strategy plan was ad-
opted, however PEST analyses was not considered. Also, PEST
could be coped with the bottleneck analysis for health-related
issues as suggested by Rupani et al. [23]. Still, changes in the
healthcare of Ukraine are ongoing, and future changes in financ-
ing and management of healthcare sector are very possible [24,
25]. Taken together and according to published evidence, these
findings imply a weak strategic management of Kyiv’s Strategy,
because of issues with plan formulation, plan implementation
and plan evaluation, which is supported by our finding for weak
implementation of healthcare strategic initiatives [26, 27]. Other
possible problem for management of the Strategic plan, includ-
ing healthcare sector was due to weak adaptation of sophisti-
cated ideas from high executive authority with the performance
abilities at low administrative level with the further identifica-
tion whether or not these ideas fit to budget and other municipal
resources [28].

Operational goals for healthcare sector are in line with others,
aiming to improve medical provisions to population by iden-
tifying bottlenecks in healthcare sector [20, 21, 29]. Our data
showed that 13 (45%) out of 29 strategic initiatives were not im-
plemented for healthcare, indicating insufficient implementation
of strategic initiatives for healthcare sector. Such a high level
of non-implemented strategic initiatives could be due to several
problems. For instance, we showed a certain stuff for head of
Department of healthcare of Kyiv, which could negatively affect
implementation of the strategy, which is in line with Abelson et
al. [30]. We showed that possible problem for implementation
of strategic initiatives in healthcare sector could be due to weak
institutional relations as well as inconsistency in strategic docu-
ments from the higher level of decision-making, which is in line
with other studies [17, 31]. We showed that healthcare strategy
of Kyiv is comprised from two strategic documents such as Con-
cept for healthcare and Target program, however these two stra-
tegic documents demonstrate certain difference from each other
and from the healthcare sector of the city’s Strategic plan, which
is in contrast to Kash et al. and Rasouli et al., suggesting com-
prehensive strategic plan as a document with a balance between
all its components or sections [17, 31].

According to published series, both Recourse Dependence
Theory (RDT) and Resource Based View (RBV) play an im-
portant role in effective implementation of healthcare-related
strategic plans [17, 32]. Similar to Dixit et al. strategic plan of
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healthcare sector of Kyiv was considered reimbursement for
healthcare (i.e. principle “money follow patient”) [32]. How-
ever our finding imply that RDT and RBV approach was not
considered in the strategic document, therefore misbalance be-
tween RDT and RBV could also have a possible negative effect
on implementation of strategic initiatives in healthcare sector of
Kyiv’s Strategic plan.

Conclusions. To summarize, we report healthcare sector anal-
yses within the Strategic plan of Kyiv, which is a capital of
Ukraine. Our findings demonstrated low implementation rate
of strategic initiatives within the healthcare sector of city’s
Strategic plan. Possible causes of low strategic performance
could be due to weak institutional relations between top and
low executive levels, missing of PEST analyses, stuff turn
over at the level of city’s Department of healthcare, as well
as inconsistency in strategic documents from the higher level
of decision- to the to lower operational level. Misbalance be-
tween RDT and RBV could also be a pitfall for implementa-
tion of healthcare strategic initiatives. To our best knowledge
this is the first study to focus on analyses of healthcare strate-
gy of Kyiv. The findings from this study may potentially lead
to improve strategic planning for healthcare in other cities
with similar transition features as in Kyiv.
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SUMMARY

MILESTONES AND PITFALLS IN STRATEGIC PLAN-
NING OF HEALTHCARE IN CAPITAL CITY IN TRAN-
SITION

2Dinets A., ’Nykytiuk O., 'Gorobeiko M., ‘Barabanchyk O.,
SKhrol N.

"Taras Shevchenko National University of Kyiv, Department of
Surgery; ’Prokopovych National Beekeeping Research Insti-
tute, Kyiv; *National Academy of Agrarian Sciences of Ukraine,
Kyiv; *Taras Shevchenko National University of Kyiv, Depart-
ment of Internal Medicine; *Dental Medical Center, Bogomolets
National Medical University, Kyiv, Ukraine

A little is known about healthcare sector within Strategic plan
of Kyiv, which is capital of Ukraine and a city in transition. The
aim of this study was to investigate and evaluate implemen-
tation of strategic plan for Kyiv with the focus on healthcare
sector. There were evaluated Strategic plan for Kyiv, Concept
for healthcare development from the Department of Health-
care, City’s target program “Health of Kyivers”. Data analyses
showed 13 (45%) out of 29 strategic initiatives were not imple-
mented for healthcare sector. Data from statistical analyses indi-
cated that low performance from Department of Healthcare was
similar for all operational goals. Our findings demonstrated low
implementation rate of strategic initiatives within the healthcare
sector of city’s Strategic plan. Possible causes of low strategic
performance could be due to weak institutional relations be-
tween top and low executive levels, as well as inconsistency in
strategic documents, stuff turnover.

Keywords: healthcare strategic planning, city in transition.

PE3IOME

STAIIbI ¥ MPOBJEMBI B CTPATETMYECKOM ILJIA-
HUPOBAHHM 3JIPABOOXPAHEHHMSI B CTOJMUIE C
MEPEXOJIHOM SKOHOMHUKOM

12 Munen A.B., *Hukuriok A.A., 'TopoGeiiko M.B.,
‘bapa6anyuk E.B., "Xpoa H.C.

'Kuesckuii nayuonanvnolii ynusepcumem um. Tapaca Illes-
uenko, kageopa xupypeuu, *Hayuonanohwiil nayumnwiii yenmp
«Hnecmumym nuenosoocmea um. Ilpoxonosuua I1H.; *Hayu-
OHaNbHAS akademus azpapHeix Hayk Yikpaunwl, ‘Kuesckuil na-
yuonanvuviii ynusepcumem um. Tapaca Illesuenko, rkagheopa
eHympennetl meouyunvl, *Hayuonansnoiti Meouyunckuil ynueep-
cumem um. A.A. boeomonvya, Cmomamonoauueckuti Meouyun-
cxutl yenmp, Kues, Yxpauna

Lenbio uccnenoBanus SIBUJIACH OLIEHKA CEKTOPA 3/1paBOOXpa-
HCHHUS B CTPATETHUYCCKOM IUTaHe pa3BuTHs ropoaa Kuesa.

[IpoBenen ananu3 u oneHka CTpaTernyecKoro riaHa pa3Bu-
tust Kuesa, Konueniuyst pa3BuTHst 31paBoOXpaHeHUs, TOPOACKast
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nesieBas rnporpaMma “310poBbe KHUEBJISIH . AHaIM3 JaHHbBIX
nokaszai, 4to 13 (45%) u3 29 crparernyecKkux MHUIUATHUB HE
peasin30BaHbl B CEKTOPE 3paBOOXpaHEeHUs. JJaHHbIE CTaTUCTH-
YEeCKOI'0 aHaju3a BBIABWIM, YTO IIOKA3aTENIU 10 BBIIOIHEHHUIO
CTpaTernyeckuX MHUIMATHB JlernapraMeToM 31paBOOXpaHEHHs
ObLIM OJMHAKOBO HU3KUMHU ISl BCEX OINEPAIMOHHBIX IIENeil.
[Tonmy4eHHble pe3ysbTaThl OKa3aJId HU3KUI ypOBEHb peaansa-

OUH CTPATCTUYCCKUX MHUIUATUB B CEKTOPE 3APABOOXPAHCHUA
Crpareruueckoro miana ropoga Kuesa. BoaMoxkHbIe PUUKHBI
HU3KOM CTpaTernyeckoil pe3ysbTaTUBHOCTU B CEKTOPE 3/paBo-
OXPaHEHHS, TI0 BCEH BEPOSTHOCTH, CBS3aHBI CO CIIAOBIMU HH-
CTUTYLUHOHAJIbHBIMU OTHOLICHUSAMU MEXKY BBICIIMM U HU3IIHUM
UCIIOJIHUTEJIBHBIMU YPOBHSAMHU, a TAKKE HECOINIACOBAHHOCTBHIO
CTPATEIrUYCCKUX JOKYMEHTOB U TEKYUCCTbIO KaJpOB.

“9boydy

X06dM0mgemdols o330l gHo3goo s LAMsA 0o ©sy9adsMgdols 3Mmdegdgdo
3oMsdogomo 93mbmdo ol gosdsgns]do

25.0069330, 0603030930, '9.3000890 M, *0.85@5656h0 30, *b.bGH M0

'30930L Aol gghgbiml Lob. gMmgbagmo 96039MLodgd0, Jod @00l gomgoms;
290mgbgao Lodgabog@m 396@¢®o0 "3.30mm3mgohols Liob. 3989030900l 0bLGoAYH";
399305060l begeols 399@mbgmdols Igb0gMmgdoms gomghymo sgowgdos;

4309300 Bo@ols dgghgbgml bab. g@mgbymo gbogg@lodgdo, dobsgsbo dgooEobols josmgo@s;
S0.8mgmdm@giol bob. gomgbgmo bsdgwozobm 9boggdlodgdo,

bAmIsAmemaog®o bsdgoozobm (396G 00, 30930, 9300065

33930l d0bsbl  Fomdmopagbos  xobdBmgemdols

©330L Laddmdob dggsbyds Jogmsd goggol LEGSG-
230990 3obgomomgdols k@ogoJo.

bo@o@mgoygmos 30gzol LEHOGIA0Eo aobgomsmgdols
39330L, x5bdOmgmmbols  sigol  Loligdol  gobgo-
nogdol 3mbzgnEool, bosasgm dobbmddmogo  3@Om-
3®530L “309390 960l xobIOmg@mbs”  sbogmobo o
Ygoligds. Imbszgdgdol sbognobds shggbs, ™I xob-
©5330L Lgdmmdo 29 LEAMs@ga0gmo 0boios@ogowsb
13 (45%) >® Ggomobgdygms. LHsAobA0 M0 sbogobols
dmbo399gd0m  Aodmgmobes, MM xobpsiagol ©g3s®-

© GMN

*

®o9963 0l 0boios@oggdols dgb@ g gdol dohggbgdengdo
gggems  m3gGs@ogmo  dobbomn  ogm  gombso@ow  ©o-
dogo. Jomgdyeds ggagods ohiggbs xobwsigol Lgd-
BMATo  LEOs@ga09eo  0bozos@oggdol  @gsgobgdols
odomo mbg Jomosd 3oggdo. xobrsigol Lgd@m@do
sbgmo sdsao LEMsAgyonmo dgga0sbmdols gbod-
@ 30b3bg00, Logs@Masyome, ©sgsgdodgdgmos byl
0bLA0AYE0YO YO0 gONMosLmsh oo s odog
odslB g gogen ©mbggol dmmol, sliggg, LHOsG Y00
©m 399963900l s gomgdols wgbswmdols dgyumsobbdgd-
U HON S

195



