o0 ;JOURNAL
®¢ of SIBERIAN

® 0O MEDICAL
SCIENCES

oo0.C
XXX X
XXX X
XXXX.
XXX X
XXX X




ISSN 2542-1174

JOURNAL of SIBERIAN

MEDICAL

SCIENCES

Volume 1 (2019)

IIPEACEAATEJIb PEJAKIITMOHHOI'O COBETA
Mapusakus U.0., npod. (Poccust)

CHAIR OF EDITORIAL COUNCIL
Marinkin I.0., Prof. (Russia)

IJIABHBINI PEJTAKTOP

ITocnesnosa T.WU., mpod. (Poccust)

EDITOR-IN-CHIEF
Pospelova T.I., Prof. (Russia)

3AMECTUTEJIN IVTABHOI'O PETAKTOPA

Kysnenosa B.TI'., npod. (Poccust)
CaBuenko C.B., mpod. (Poccus)

DEPUTIES EDITOR-IN-CHEF

Kuznetsova V.G., Prof. (Russia)
Savchenko S.V., Prof. (Russia)

OTBETCTBEHHBII CEKPETAPDH

Maxcumosa E.A. (Poccus)

EXECUTIVE SECRETARY
Maksimova E.A. (Russia)

PEJAKIITMUOHHBIN COBET

Adranac JI.H., akan. PAH (Poccus)

Bopoaun 10.U., akan. PAH (Poccust)

Barensenep ®., npod. (lepmanus)

Buacos B.B., akajyi. PAH (Poccus)

BoeBoga M.H., akan. PAH (Poccust)

I'pom6 C., mpod. (Ppanius)

Hopodeer C.B., kauj. men. Hayk (Poccust)

Jpirait A.M., akaa. PAH (Poccust)

Knanos B.B., npod. (Poccus)

Mioup X.A., npod. (CIIIA)

HuiabcoH IL.M., npod. (IlIBerust)

Py:xmuxka T., mpod. (I'epmanus)

Cemenos B.M., npod. (benapycs)

®enepuxo M., npod. (Mranus)

Yepusix E.P., akan. PAH (Poccus)

Iaiigapos M.3., npod., wi.-kop. HAH PK
(Kazaxcran)

IIkypynuii B.A., akaj. PAH (Poccust)

EDITORIAL COUNCIL

Aftanas L.I., Academician of RAS (Russia)
Borodin Yu.l., Academician of RAS (Russia)
‘Wagenlehner F., Prof. (Germany)

Vlasov V.V., Academician of RAS (Russia)
Voevoda M.I., Academician of RAS (Russia)
Gromb S., Prof. (France)

Dorofeev S.B., Cand. Sci. (Med.) (Russia)
Dygay A.M., Academician of RAS (Russia)
Zhdanov V.V., Prof. (Russia)

Muir H.A., Prof. (USA)

Nilsson P.M., Prof. (Sweden)

Ruzicka T., Prof. (Germany)

Semenov V.M., Prof. (Belarus)

Federico M., Prof. (Italy)

Chernykh E.R., Academician of RAS (Russia)

Shaydarov M.Z., Prof., Corresponding Member of NAS RK
(Kazakhstan)

Shkurupiy V.A., Academician of RAS (Russia)

PEJAKITMOHHAA KOJIJIEIT'NA

Burrep U., npod. (Beurpus)
Brepriayns Moxancen T.E., npod. (Hopserus)
Tamunkmit @.A., npod. (Kazaxcran)
Tenepasos U.U., npod. (benapych)
3onoga E.B., npod. (Poccus)
Kapa6unnesa H.O., npod. (Poccus)
KiumoHnToB B.B., mpod. (Poccust)
Kossines U.B., npod. (Poccus)
Koumropuna E.I'., npod. (Poccust)
Koxno B.H., mpod. (Poccus)
Kpacuos B.A., npod. (Poccust)

EDITORIAL BOARD

Bitter 1., Prof. (Hungary)
Bjerklund Johansen T.E., Prof. (Norway)
Galitsky F.A., Prof. (Kazakhstan)
Generalov L.1., Prof. (Belarus)
Zonova E.V., Prof. (Russia)
Karabinceva N.O., Prof. (Russia)
Klimontov V.V., Prof. (Russia)
Kovynev L.B., Prof. (Russia)
Kondyurina E.G., Prof. (Russia)
Kohno V.N., Prof. (Russia)
Krasnov V.A., Prof. (Russia)



Kpusnosa JI.A., npod. (Poccus)
KyabsuaBens E.B., npod. (Poccust)
JlorBuHoB C.B., npod. (Poccust)
Mapgonos IL.I'., npod. (Poccust)
Hapees A.IL., npod. (Poccusi)
Hosocesos B.I1., npod. (Poccus)
OBunHHHUKOB A.A., npod. (Poccust)
Ocunenko M.®., npod. (Poccust)
ITerpex M., nmpod. (Uexusi)
ITorepsieBa E.JI., mpod. (Poccust)
CoxouioBa T.M., npod. (Poccrs)
XpsauuH A.A., npod. (Poccus)
Yepuos M.®D., mpod. (Smonus)
Yepusbix B.B., npod. (Poccust)
Yuxkunes 10.B., mpod. (Poccus)
IInaruua JI.A., npod. (Poccus)
fAxonTos I.A., mpod. (Poccus)

Krivtsova L.A., Prof. (Russia)
Kulchavenya E.V., Prof. (Russia)
Logvinov S.V., Prof. (Russia)
Madonov P.G., Prof. (Russia)
Nadeev A.P., Prof. (Russia)
Novoselov V.P., Prof. (Russia)
Ovchinnikov A.A., Prof. (Russia)
Osipenko M.F., Prof. (Russia)
Petrek M., Prof. (Czechia)
Poteryaeva E.L., Prof. (Russia)
Sokolova T.M., Prof. (Russia)
Hryanin A.A., Prof. (Russia)
Chernov ML.F., Prof. (Japan)
Chernykh V.V., Prof. (Russia)
Chikinev Yu.V., Prof. (Russia)
Shpagina L.A., Prof. (Russia)
Yahontov D.A., Prof. (Russia)

YYPEJAUTEJIb

®I'BOY BO «HoBOCHOUPCKHIA TOCYIAPCTBEHHBIH METUIIUHCKUAN
yHUBepcuTeT» Munaapasa Poccun

Anpec: 630091, r. HoBocubupck, Kpacuslii npocr., 52
Ten./bakc: +7 (383) 222-32-04

E-mail: rector@ngmu.ru

Web: www.ngmu.ru

FOUNDER

Novosibirsk State Medical University

Address: 52, Krasny Prospect, Novosibirsk, 630091, Russia
Tel./fax: +7 (383) 222-32-04

E-mail: rector@ngmu.ru

Web: www.ngmu.ru

AJIPEC PEJAKII

®I'BOY BO «HoBOCHOUPCKHIA TOCYIAPCTBEHHBIN MEIUIIUHCKUAN
yHuBepcuteT» Munszapasa Poccun

630091, Poccus, r. HoBocubupck, Kpacuerii mpocrr., 52
Tein./dakc: +7 (383) 229-10-82

E-mail: mos@ngmu.ru

Web: http://jsms.ngmu.ru

EDITORIAL OFFICE ADDRESS

Novosibirsk State Medical University

52, Krasny Prospect, Novosibirsk, 630091, Russia
Tel./fax: +7 (383) 229-10-82

E-mail: mos@ngmu.ru

Web: http://jsms.ngmu.ru




COJEPKAHUE

CONTENTS

CBA3b U3MEHEHU OTHOCUTEIbHOM JIMHBI TEJIO-
Mep B TeYE€HHE MATHA/IATH JIeT C MapKepaMu BO3-
PACTHBIX U3BMEHEHUI CePAETHO-COCYIUCTOM CHCTe-
MBI y JIMIL CPEHEr0 BO3pacTa 1o pe3yabTaTaM uc-
ciaenoBaHuA muTaHuAa U paka B Maipmé (I1IBerust)
Hunbcon I1.M., Janeman /1., Menauzgep O.

CocTossHHEe 0BAPUAJIBHOTO Pe3epBa y HaIfUeHTOK C
(PYHKIIMOHATBHBIMY KHCTAMU AHIYHUKOB
Bomuenok JI.A., Tuxonosckas O.A., I[letpos U.A.,
Jlorsunos C.B., Mynrasnosa A./l.

Onenka nmposmndepaTuBHBIX U aHTUIIPOIH(depa-
THBHBIX CBOVICTB KJIETOK 9HAOMETPHUS IPU €ro Tu-
MePILUIa3vH, aCCONMHPOBAHHOM ¢ XPOHUYECKUM JH-
JIOMEeTPUTOM

Kazaukosa 9.A., 3atBopHurikas A.B., Bopomaesa E.E.,
Kazaukos E.JI., CemenoB 10.A.

AMUAEeMHO0JIOTHYECKHE aCIIeKThI 1 BOIIPOCHI
npodpuIakTUKHI KieneBoro sHuedaaura
IIposoposa B.B., Kpacuosa E.U., Xoxyiosa H.1.,
Bbypmucrposa T.I'., Tukynosa H.B.,

Kysuernosa B.I'., EBctponios A.H.

AlanTaluOHHBIN CTATYC MAIMEHTOB C OPOHXHUATIb-
HOM aCcTMO¥ MPH HATUIHHU TUIIEPTOHUYECKOI 60-
JIE3HU KaK KOMOPOUHOM MAaTOIOTHH

3apunosa T.H., Autunosa I1.1., Cmupnosa 1.H.

OneHKa COCTOSTHUS aalTAIIHOHHBIX PeaKIINii
M KaYeCTBa KU3HU y 00JIbHBIX Pa3THYHBIX
npodeccHii B 0OCTPOM NePUOJe HHCYIbTa
Amnukosa M.B., [lorepsesa E.JI., [lopouun b.M.,
Bumiasakosa T.A.

Axcnpeccust GakTOPOB NAPAKPUHHOU PeryJIaiuu
B AMYHUKAX KPBIC IIPU KOPPEKIINHU 3KCIIEPUMEH-
TaJTBHBIX (PYHKIIMOHATBHBIX KHCT ANYHHUKOB
Bosuenoxk [I.A., Tuxonosckas O.A., Mycradpuna JI.P.,
Jlorsunos C.B.

CturmMma ¥ JUCKPUMUHAIUA B OTHOIIEHUH JIKO/IEH,
AKuByIux ¢ BUY: B3r/1a4 CTyIeHTOB-MEAUKOB
XpsanuH A.A., Pemretnukos O.B., bouaposa B.K., [llnukc
T.A., Pycckux M.B., Escrponos A.H., Mapuukus 1.0.

OCO0EeHHOCTH TeHAEPHOU HAEHTHYHOCTH,
3alUTHHIX MEXaHU3MOB M CEMEHHOT0 KJIuMaTa y
OOJBHBIX IMNU30(PEeHnEH

OpunHHUKOB A.A., CynranoBa A.H., Paguenko /1.C.,
Coruesa T.10., Kimumosa 1.10., JTo6acros P.JI.

H3syueHne npoIIakTHIeCKOr0 BO3AeHCTBISA
JIMITATHOM (PPaKIU U3 MOPCKOH 3eJIeHOH
Bogopocau Ulva lactuca Ha cocTaB JKUPHBIX KHCIOT
docdomunmuaHbIx ppakipii MeMOpaH SPUTPOITOB
Kymreposa H.®., Momor T.B., ®omenko C.E., Crippirus B.T'.

Acconpanuda mouMopGu3MoB IPOMOTOPHBIX
y4acTkoB reHoB MMP2, MMP3 u MMP9 ¢
(daxTopamMu cepedHO-COCYAUCTOIO pPUCKa y
0OJIbHBIX PEBMATOUAHBIM aPTPUTOM
Owmenbuenko B.O., Jlersaruna E.A., IlleBuenko A.B.,
Konenkos B.1., ITocienosa T.U., Koposie M.A.

HccesienoBaHie MEXaHU3MOB PEMOIETUPOBAHIS MHO-
Kap/ia JIEBOTO KeJIyI0OYKA Y AIMEHTOB ¢ MeTabo ve-
CKHM CHHIPOMOM ¥ OOCTPYKTHBHBIM AITHOD BO CHE
SIxoryieB A.B., TTonomapes C.B., Ps6ukoB A.H., fIkosieBa H.O.

18

28

36

49

59

67

78

88

98

109

119

Change in relative telomere length over

fifteen years is associated with markers of
cardiovascular ageing in middle-aged subjects —
the Malmo Diet and Cancer Study, Sweden
Nilsson P.M., Dahlman D., Melander O.

The state of ovarian reserve in patients with
functional ovarian cysts

Volchenok D.A., Tikhonovskaya O.A., Petrov L.A.,
Logvinov S.V., Mungalova A.D.

Evaluation of the proliferative and
antiproliferative properties of endometrial cells
during its hyperplasia associated with chronic
endometritis

Kazachkova E.A., Zatvornitskaya A.V., Voropaeva E.E.,
Kazachkov E.L., Semenov Yu.A.

Epidemiological aspects and prevention of tick-
borne encephalitis

Provorova V.V., Krasnova E.I., Hohlova N.IL,
Burmistrova T.G., Tikunova N.V., Kuznetsova V.G.,
Evstropov A.N.

Adaptive status of patients with bronchial asthma
in the presence of hypertension as comorbid
pathology

Zaripova T.N., Antipova L.I., Smirnova I.N.

The assessment of the state of adaptation
responses and quality of life in patients of various
professions in the acute period of stroke
Yashnikova M.V., Poteryaeva E.L., Doronin B.M.,
Vishnyakova T.A.

Expression of paracrine regulation factors in rat’s
ovaries when correcting experimental functional
ovarian cysts

Volchenok D.A., Tikhonovskaya O.A., Mustafina L.R.,
Logvinov S.V.

Stigma and discrimination against people living
with HIV: the view of medical students

Khryanin A.A., Reshetnikov O.V., Bocharova V.K.,

Shpiks T.A., Russkikh M.V., Evstropov A.N., Marinkin I.O.

Characteristics of gender identity, defense
mechanisms and family climate in patients with
schizophrenia

Ovchinnikov A.A., Sultanova A.N., Radchenko D.S.,
Sycheva T.Yu., Klimova I.Yu., Lobastov R.L.

The study of the preventive effects of the lipid
fraction from the marine green alga Ulva lactuca
on the fatty acid composition of phospholipid
fractions of erythrocyte membranes

Kushnerova N.F., Momot T.V., Fomenko S.E., Sprygin V.G.

Association of polymorphisms in the promoter
regions of MMP2, MMP3 and MMP9 genes with
cardiovascular risk factors in patients with
rheumatoid arthritis

Omelchenko V.O., Letyagina E.A., Shevchenko A.V.,
Konenkov V.I., Pospelova T.I., Korolev M.A.

Research of mechanisms of myocardial
remodelling of the left ventricle in patients with
metabolic sleep obstructive apnea syndrome
Yakovlev A.V., Ponomarev S.V., Ryabikov A.N., Yakovleva N.F.



VIK 576.316.24:[616.12/.14:612.67

CBsaA3b U3MEHEHUH OTHOCUTEJIHbHOM JI/INHBI TEJIOMEP B TEUEHUE IIAT-
HaJAIlaTH JIET ¢ MapKepaMH BO3PACTHBIX HM3MEHEHHUU CepAedYHO-
COCYZAHICTOM CHUCTEMBbI y JIMII CPEHEr0 BO3pacrTa 1o pe3yjabTaTaM HC-
cjieIoOBaHUsA MUTAaHUA 1 paka B Masbmé (IIIBers)

Hunbcon I1.M., Jansman /., Menauzep O.

YHusepcumem Jlynda, Yrnusepcumemckas 6oavnuya Cxore (Maavmé, Illseyus)

Change in relative telomere length over fifteen years is associated
with markers of cardiovascular ageing in middle-aged subjects —
the Malmo Diet and Cancer Study, Sweden

Nilsson P.M., Dahlman D., Melander O.

Lund University, Skane University Hospital (Malmo, Sweden)

AHHOTAIIUA

Iens. I[TpoaHAIM3UPOBATH CBA3b MEXK/Y JJIUTETHHBIMU H3MEHEHUAMU OTHOCUTEIbHOU THHEI Testomep (O T) u ot-
JIeJIbHBIMHU MapKepaMU BO3PACTHBIX U3MEHEHHH cepieuHO-COCYANCTON CHCTEMBI, TAKIMU Kak HHMapKT Muokapzaa (VM) B
aHaMHe3e, [yJIbCOBOE JIaBJIEHNEe WK IIPUEM aHTUTUIIEPTEH3UBHBIX IpernapaToB (AI'T]) 3a 15-7IeTHUI IepHO/T HABTIOIEHUA.

Martepuansl U MeTOABI. B uccienoBaHUM NPUHAIN ydacThe 332 MalMeHTa cpefHero Bospacra ¢ IM B aHam-
Hese. O/IT KpoBU ITpU [TEPBUIHOM OOCJIEZIOBAHIH U CIIyCTS 15 JIET OIpPeNesiiach MeTooM KosmdecTBeHHOH ITIP. [lya
cpaBHeHUA jorapudmuueckoro pacnpezesnenus O/T Ha HauajbHOM U (PUHAIBHOM dTallax UCCJIeJOBAHUA UCIOIb30Ba-
cs z-TecT. Pasuuna (Az-orieHKa) pacCUUTHIBAIACD /TSI KAXKIOTO OOJIPHOTO KaK MapKep OTHOCUTEILHOTO U3MEHEHUsT JJTH-
HBI TeJIOMeD 32 15 jieT. MHOXKeCTBEHHBI PerpecCHOHHBIN aHAIN3 IPOBOAMIICA ¢ AZ-OIIEHKOU KaK 3aBUCUMOU IepeMeH-
HOH; He3aBUCUMBIMU IIepEMEHHBIMU SBJIIICH BO3PACT, IT0JI, UCXOAHBIH ypoBeHb O/IT U KIIMHUYECKHE MapKephl BO3PACT-
HBIX U3MEHEHUN cep/IeYHO-COCYITUCTON CHCTEMBI.

Pe3ynbTaThl. YCTAHOBJIEHO, UTO UCXOAHO Az-onieHka O/IT He3aBHUCHMO CBA3aHA KaK CO CIydasMu (1eOGI0THBIME/
noBTopHBIMH) M (p < 0.039), Tak u ¢ mpremom AT'TI (p < 0.015) Ha MOMEHT Havasia uccyieoBanus. Y jaun ¢ UM B anam-
Hese win npuHuMarmux AI'TI Habroa10ch 60sIbIee CHUKeHMe z-01ieHKH it O/IT 3a mepuo/ ucciie/loBaHus, YTO CBU-
JIeTeJIbCTBYET 0 O0JIee BEICOKOH CTelleH! YKOPOU€eHUs TeJIOMeD.

3axnouenue. M3menenns O/T (Ux UCTOIIEHNE) KPOBU SIBJISIOTCS MOTEHITHATBHBIM MapKEPOM BO3PACTHBIX M3-
MeHEHUU CepIeIHO-COCYUCTON CUCTEMBI, UTO ITOATBEPIK/IaeTCA HAIMYNEM 3HAYMMOM 1 He3aBUCUMOU KOPPeJIAIMOHHON
CBSI3U MeK/y AZ-OIIeHKOU U JIe0I0THBIM/TIOBTOPHBIM M, a Tak:Ke UCXOAHbIM mpueMoM ATTI, ABISIONUMHUCS TPU3HAKa-
MU MHOTOJIETHEU THIIEPTOHUH, TPEOYIOIIEN JIeUeHUA.

Karoueswvtle caosa: AHTUTHUIIEPTEH3UBHBIE IIPDEIapaThl, BO3PpACTHbIE U3MEHEHUA cepnetmo—cocy,ancmﬁ CUCTEMBI, KO-
ropra, sItTMA€MHUOJIOTHA, I/IHCI)apKT MHUOKap/aa, TeJIOMEPHI.

ABSTRACT

Objective. To analyse the association between long-term changes in relative telomere length (RTL) and selected
markers of cardiovascular ageing such as history of myocardial infarction (MI), pulse pressure or usage of antihypertensive
(AHT) drugs during 15 years of follow-up.

Subjects and methods. 332 middle-aged subjects were recruited from a population-based, case-control study
of patients with MI. RTL in blood at baseline and after 15 years of follow-up was investigated through quantitative PCR.
Z-statistics was used to compare the log-distribution of RTL at baseline and at follow-up, respectively. The difference
(Az-score) was calculated for each individual as a marker of relative change in telomere length over 15 years. Multiple
regression analysis was used with Az-score as dependent variable, and age, sex, RTL at baseline, and clinical markers of
cardiovascular ageing as independent variables.
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Results. We found that Az-score of RTL was independently associated with both total (prevalent/incident) MI
(p < 0.039) and usage of AHT drugs (p < 0.015) at baseline. Subjects with MI or on AHT drugs showed a greater reduction
in the z-score for RTL during follow-up, implying a higher degree of telomere shortening.

Conclusion. Changes in blood relative telomere attrition (RTL) is a potential marker of cardiovascular ageing, as
illustrated by significant and independent associations between A z-score and prevalent/incident MI, as well as with base-
line usage of antihypertensive drugs — a marker of longstanding hypertension in need of treatment.

Keywords: antihypertensive drugs, cardiovascular ageing, cohort, epidemiology, myocardial infarction, telomere.

BBEJAEHUNE

Teslomepbl (HOPMHUPYIOT KOHEUHBIH CErMEHT
XPOMOCOMHOM CIUpaJId, UTPas BaKHYIO POJIb B 3a-
IATE KOHIOB XPOMOCOM TIPH PEIIMKAINH KJie-
ToK [1]. /I;TuHA TesioMep B MEPBYIO OUYEPEb PETyIIU-
pyeTcsa reHeThuecKUMHU GaKTOpaMu [2], cyIecTBy-
0T TaKKe U HEKOTOpbIe Apyrue (haKTOPhI, BIIUIIO-
M€ Ha JAJIUHY TE€JIOMED I aKTUBHOCTD PETYJIUPY-
toirero pepmenTa — tesioMepassl [3]. [lo HacTosIe-
TO0 BpeMeHU BIHUAEMUOJIOTHUECKOe U3yUeHNe CBA3H
TEJIOMED C XPOHUUYECKUMU 3200JIeBAaHUSIME OCHOBBI-
BaJIOCh TJIaBHBIM 00pa30M Ha MepEeKPECTHBIX HCCIIe-
noBaHusx. Hampumep, B psizie 06cepBaIlHOHHBIX HC-
cJIeZIoBaHUM OOHApY’KeHa CBSA3h KOPOTKHX TEJIOMED C
apTepUaIbHON THIEPTEH3UEH U IyJIbCOBBHIM JIaBJie-
HHUEM [4, 5], nmaberom 2-ro Tuma [6, 7], UHCYJIUHO-
PE3UCTEHTHOCTBIO [8] U cepeuHO-COCYTUCTHIMHU 3a-
60JIeBaHUSAMU, B YaCTHOCTH, C PUCKOM HIIIEMHYECKOH
6onesun cepana (UBC) [9—11], uHcynbroMm [12] u
aHeBpU3MOH OPIONIHOM a0PTHI [13]. DTO MOXKET OBITH
00YCJIOBJIEHO OKUPEHUEM, XPOHHUYECKUM BOCIIAJIe-
HHEM WX HEe3/IOPOBBIM 00pa3oM KU3HHU [14]. Bme-
CTe C T€M ITOJIyYeHHbIE JJAHHBIE TOCTATOYHO MTPOTHU-
BOPEUYUBBI; KPOME TOTO, IPEIBIAYIIHE HCCIIEN0Ba-
HUST PEJIKO CTPOMJIKCH Ha JOJITOCPOYHBIX HabJIIO/Te-
HHAX 32 CBA3BI0 U3MEHEHUH OTHOCHUTEIHbHOM JIJTHHBI
tesiomep (OIT) u MapKepOB BO3PACTHBIX UBMEHEHU
CepAEYHO-COCY/INCTON CUCTEMBI.

Ou4eBHU/IHO, YTO PE3YJIBTATHI IEPEKPECTHBIX UC-
cimenoBauuii O[T He aOT MOJHON KapTHHBI MIPO-
HUCXOASIIHNX C TEYEHHEM BpeMeH! U3MEHEHUH TeJI0-
Mep, CBA3AHHBIX C PHUCKOM CEPAEYHO-COCYAUCTBIX
3abosieBauuii (CC3). ITo aTOl mMpUYMHE /A CpaB-
HEHUS CKOPOCTU UCTOIIEHUS TEJIOMED yV HaIlueHTOB
C Pa3/INYHBIM CEPAEYHO-COCYAUCTBIM PUCKOM Tpe-
OyI0TCS JIOJITOBPEMEHHbBIE HCCIIEIOBAHH S, KOTOPbIE
JIO CHX TIOP PEIKO IIPOBOASTCS U IIOTOMY SIBJISTIOTCS
KpaiiHe BocTpebOBaHHBIMHU [15]. B HEKOTOpBIX HC-
CJIeZIOBAaHUAX paHee OBLIO MOKa3aHO, YTO Y 15—25 %
MMaIMEeHTOB JINHA TEJIOMEP CO BpEMEHEM yBeJTUUH-
BaJjiach [16—18], 4TO MOKeT OBITH CBSI3aHO C IIOBBIIIIE-
HHEM aKTUBHOCTH TeJIOMepPasbl UJIU BIUSHUEM U3-
MEHEHHUsI JJINHBI TeJOMEpP B Pa3JIUUYHBIX CYOMOITy-
JIAIUASAX MOHOHYKJIEAPOB JIN0OO0 C METO/0JIOT HUECKH-
MH TOTPEITHOCTAMH 3TUX HccaenoBaHui. Ciemy-

INTRODUCTION

Telomeres form the end segment of the chro-
mosomal helix and are of importance for end-pro-
tection during cell replication [1]. The telomere
length is primarily regulated by genetic factors [2],
but also some environmental factors have been
shown to influence telomere length or activity of
telomerase, the regulating enzyme [3]. So far, epi-
demiological research on telomere biology in rela-
tion to chronic disease conditions has mostly been
based on cross-sectional studies. For example, in a
number of observational studies it has been docu-
mented that short telomeres or the genetics regu-
lating telomeres are associated with hypertension
and pulse pressure [4, 5], type 2 diabetes [6, 7],
insulin resistance [8], and cardiovascular disease
manifestations, e.g. risk of coronary heart disease
[9—11], stroke [12] and abdominal aortic aneurysm
[13]. This could be due to the association with in-
termediate phenotypes such as obesity or chronic
inflammation, or to the influence of a less healthy
lifestyle [14]. However, some of the findings have
also been contradictory, and previous studies did
rarely include a long-term follow-up for determina-
tion of changes in relative telomere length (RTL) in
relation to markers of cardiovascular ageing.

Cross-sectional data on measurements of telo-
mere length are obviously not enough to evaluate
the full importance of time-dependant changes ac-
cording to telomere biology which are associated
with cardiovascular risk. Therefore it takes longitu-
dinal studies to compare the telomere attrition rate
over time in defined subjects at varying cardiovas-
cular risk, so far not often reported and therefore
asked for [15]. In some studies it was previously
shown that 15—25 % of screened subjects might even
increase their telomere length over time [16—18],
maybe caused by an increased activity of telomerase
or the influence of shifting telomere length in differ-
ent sub-populations of mononuclear cells, or even
represent an artefact due to methodological short-
comings. The influence of cardiovascular drugs on
telomere biology and related changes should also
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eT TaK’Ke U3YUHUTh BIIMSHHUE CEPIETHO-COCYAUCTHIX
mpemnaparoB (HampuMep, AaHTUTHIEPTEH3UBHBIX
WY TUTIOJIUTITUIEMUYECKHX) Ha OMOJIOTHIO TEJIOMED
U IIPOUCXOSIIHE ¢ HUMU U3MeHEHHU [19].

IIEJIb ICCJIEIOBAHUA

AHanu3 CBA3U MEX]Y AJIUTEIBHBIM HCTOIIe-
HHUEM TeJIOMep U HeKOTOPBIMU MapKepaMu BO3pacT-
HBIX U3MEHEHUU Cep/leuHO-COCYUCTOU CUCTEMBI,
TaKUMU KaK HHQPApKT MUOKap/a B aHAMHe3e, IyJIb-
COBOE JlaBjleHNe WU IIpUMeHeHue aHTUTHUIlepTeH-
3UBHBIX [IPEIapaToB.

MATEPHAJIBI 1 METO/ABbI

JIJ11 OLIEHKU WCTOIIEHUs TeJIOMep 3a 15-JIETHUU
TIEPHO/T MBI UCTIOJIb30BAJIH JJAHHBIE IO TTOJITPYTIIIE T1a-
[IMEHTOB, YYaCTBOBABIINX B HcciaemoBaHuu Malmo
Diet Cancer — Cardiovascular Cohort (MDC-CC).
B ucciieroBanmy IpuHAIO yaactye 6103 ues. [lepBo-
HavaIbHOE 00CJIeZI0OBAHIE ITPOXO/IIIO B 1991—1994 IT.
B I. Masipmé (IIIBenwst). Onrcanve IEpBOHAYATIBHO-
T'0 CKPUHUHTOBOTO 00C/IeZI0BaHUsI OBLIIO OIyOINKOBa-
HO B [20, 21], BKJIIOYasi JaHHbBIE O IOCEIAeMOCTH, Xa-
PaKTEPUCTHKE JIUI], HE BOIIIE/IINX B BEIOOPKY, a TaK-
JKe METOUKE WCCJIEZIOBAHHUSA U CAMOCTOSTEIHFHO 3a-
MTOJTHSIEMOM OIIPOCHHKE. B mepuos ¢ 2007 o 2009 T.
B OT/IeJIEHUH KJIMHUYECKUX FICCIIEIOBAHUE YHUBEPCH-
TETCKOW OOJIBHUIBI B MasibMé ObLIO MTPOBENIEHO IIO-
BTOPHOE 00CJIeZIOBAaHMUE JIUI], YUACTBOBABIIINUX B IIEP-
BHUYHOM O0OCJIEIOBAHUH, KOTOPOE II03BOJIMJIO OTO-
OpaTh MOATPYIIIBI MAIIMEHTOB JIJIA B3ATHS IIPOO KPO-
BH, OIpe/ieieHust (PaKTOPOB PHCKA U OIIEHKU HCTOPUH
00JIe3HM.

N3 yuactaukoB MDC-CC 6pu1a chopmupoBa-
Ha TpyIia u3 714 4ej., B KOTopyio Bouuiu 88 60s1b-
HbIX ¢ UM, Ipou30meuM 10 IIepBUYHOTO 00ciTe-
JIoBaHUA; 198 Yest., y KoTopbix M pasBuics mocie
repBUYHOTO 00caeoBanusA (70 31 Aekabps 2006 T.),
" 458 uest. 6e3 M (KOHTpoOJIbHAS TPYyIIIa) 3a 15-JIeT-
Hu# ntepro. Hrke onuchIBaeTces, Kak MOJITBEPIKIAT-
cs1 quarsos VM.

OO0pasnpl KPOBU HCIBITYEMBIX TaKKE HCIIOJIb-
30BAJIUCH JJIA TIEPEKPECTHOTO MCCIIEZIOBAHUSA CBA3EH
MEXK/Ty JJIMHON TesoMep (Ha OCHOBE KOJUYECTBEH-
vo#t ITIP) mocyne sxcrpakmuu JHK u pasmuaHbx
¢akropos pucka CC3 [22]. OxHako JUIA MEpBOU IIy-
OJIMKAITAN UCIIOJIb30BATIUCH TOJIBKO IAHHBIE TI0 KOH-
TPOJIBHOM TPYIIIe MMalNeHTOB, He mepeHecinx M.
Kpowme TOrO, B X0/1€ COBMECTHOTO T€HETUYECKOTO UC-
CJIeIOBaHUSA UCIIOJIb30BATIUCH 0OPasIbl 226 MarueH-
ToB ¢ IM u3 uncia yuactaukoB MDC-CC (155 my»x-
YMH U 71 JKEHIIUHA) U 444 dei. 6e3 VIM (306 myk-
yuH U 138 keHIuH). Bospact cocrasiisin 48—68 ser
(B cpennem — 61 rop) [23].

be further explored, e.g. antihypertensive or lipid-
lowering drugs [19].

AIM OF THE RESEARCH

To analyse the association between long-term
telomere attrition and selected markers of cardio-
vascular ageing such as history of myocardial infarc-
tion, pulse pressure or usage of antihypertensive
drugs.

MATERIALS AND METHODS

We used data from a subgroup of the Malméo
Diet Cancer — Cardiovascular Cohort (MDC-CC)
for the determination of telomere attrition during
15 years of follow-up. The MDC-CC was a popu-
lation-based study (n = 6 103) with a baseline in-
vestigation carried out in 1991 to 1994 in the city
of Malmo, Sweden. Descriptions of the baseline
screening have previously been published in full
detail [20, 21], including data on attendance rate,
characteristics of non-attendees, as well as meth-
odologies and the self-administered questionnaire
used. During the period 2007 to 2009 a re-screening
examination of former MDC-CC subjects has taken
place at the Clinical Research Unit at the University
Hospital in Malmo, providing the opportunity to se-
lect sub-groups of subjects for blood sampling, de-
termination of risk factors and evaluation of medical
history during the follow-up.

Within the MDC-CC we established a case-con-
trol cohort (n = 714) with cases of myocardial infarc-
tion (MI) prior to the baseline exam, “prevalent MI1”
(n = 88), cases of MI which occurred after the base-
line exam until December 31% 2006, “incident MI”
(n = 198), representing a total of unique 256 indi-
viduals with prevalent and/or incident MI, and con-
trol subjects free from MI prior to the baseline exam
and during follow-up until December 318 2006
(n = 458). The retrieval of MI case status is described
below.

Blood samples from these subjects were also
used for a collaborative study in order to investi-
gate cross-sectional associations between telomere
length (based on quantitative PCR) after DNA ex-
traction and various cardiovascular risk factors [22].
However, only data from the non-MI controls were
used for the first publication. In addition, the study
material for a collaborative genetic study based on
MDC-CC subjects consisted of 226 cases of myocar-
dial infarction (155 men and 71 women) and 444
controls (306 men and 138 women). The age span
of both the controls and MI patients was 48—68
years (mean 61) [23].
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¥ 256 uesn., nepenecuinx M 70 2007 1., 1 458
yeJs1. 6e3 M U3 KOHTPOJILHOH IPYIITBI ObLIN OTOOPA-
HBI 332 Yes. JJIA MOBTOpPHOro obciemoBanus (83 ¢
UM u 249 6e3 UM). ¥ HuX JiyTMHA TeJTIOMep ObLia u3-
MepeHa BTOPUYHO (IIOC/Ie TIEPBUYHOTO 00CIIEI0Ba-
Hud yun ¢ CC3 us yncna yuactaukoB MDC-CC mpo-
IILJTO B cpesiHeM 15.7 rozia (SD: 0.8)). 3areM ckopocTh
HCTOIIIEHUsT TeJIoMep Oblyla IMpOoaHATU3UPOBAaHA OT-
HOCHUTEJIbHO TPEX MapKepOB BO3PACTHBIX H3MEHEHUH
CEP/IEYHO-COCYTUCTOU cucteMbl: 1) IM B aHaMHe3E;
2) CBe/IeHUsA MalKreHToB 00 ucmosb3oBaHuu AI'TI Ha
MOMEHT Hauasia 00cjIeIOBaHUs; 3) MyJIbCOBOE JaBJie-
HHe (MM PT. CT.) HA MOMEHT Havyayia 00cJe0BaHUs
KaK IT0Ka3aTeJIb JKECTKOCTH apTEPUAIBHON CTEHKH.

HcenenoBanue ObLIO 000PEHO PETHOHATBHBIM
komuteToM 110 3THKe B JIyHze (LU 51-90, ¢ monoyHu-
TEJILHBIM O/I00pEHHEM IMOBTOPHOTO HCC/IEIOBAHUA B
pamkax MDC-CC, HaunHas ¢ 2007 T.)

Pezucmpayus cayuaes uHpapkma muoxapoa

IIpouenypa ycranosmenus UM yxe Gbu1a mof-
pobHo ommcana panee [23]. IM ompenesnsica Kak
JleTaJIbHBIN WY HeJleTaJIbHBIH, IN CMepPTh, BbI3BAH-
"ag UBC. Coyuyau M noATBep:KATNCH ¢ TIOMOIIIBIO
BBIABJIEHUSI 10-3HAYHOTO II€PCOHAJIBHOTO H/IEHTHU-
(prkanMOHHOTO HOMEpa KaKJIOTO IIBEZICKOTO Ipak-
JIAHUHA B JIBYX PEECTpax: IIBEICKOM PEecTpe BBIIIH-
cauHbx 60y1pHBIX (IIIPBB) u mBesickoM peectpe mpu-
yun cmeptu (IIIPIIC). UM ompezessiics Ha OCHOBe
MexayHapoaHoi kiaccudukauyu 601e3Hel 9-ro0 U
10-ro nepecmotpoB (MKB-9 1 MKB-10 — Ko/1bI 410 1
121) B IITPBB wu HIPTIC cooTBETCTBEHHO WJIH CMEP-
T Beseacteue UBC — konpt 412 u 414 (MKB-9) wiu
I22-123 u 125 (MKB-10) B HIPIIC. Kitaccudukarnus
HCXO/IOB C WCIOJIb30BAHMEM STHX PEECTpPOB ObLIa
MpeZIBApUTENIBHO TIOATBep:KeHa [24]. McciemoBa-
HHE ITPOXOJTAIIO JI0 31 /ieKabpsi 2006 T.

JlabopamopHble memoobl: usamepeHue OAUHbL
meaomep

IlepBuuHOE oOceoBaHUeE: 00PA3IBI KPO-
Bu B uccienoBanuu MDC-CC 6buTH TOSydeHBI B
1991-1994 TT., PPAKIHUHU IPAHYJIOIUTOB XPAHUIKChH
3amoposkeHHbIMU. V3Beuenrie JJTHK u3 6uosoruue-
CKUX 00pa3IioB MOHOHYKJIEAPHBIX KJIETOK ITPOBOHU-
JIM CTaHJIApTHBIMU MeTozAaMu. /[jinHa Tejiomep Hu3-
Mepsnack MerozoM I[P B peasibHOM BpeMeHHU ¢ UC-
M0JIb30BAaHUEM IIpaiMEPOB TeJIOMED M KOHTPOJIb-
HBIX TeHOB (0eTa-r;I00MHOB) B OT/IE/IbHBIX IIJIACTHHAX
[25, 26]. OTHOCHUTEJIBHASA JJTUHA TEJIOMED OIIPeIes-
eTcsl KaK OTHOIIIeHHE JJINHBI TeJIOMep K JUINHE TeHa
onuoi kormu (HBG, uenoBeueckuii GerTa-rio0OuH).
Bce 06pasiel ObLIN ITPOTECTUPOBAHBI TPYIKABL. J[y1s
OLIEHKU JJINHBI TeJIOMeP uctosb3oBaics AACt meTo

Of the 256 individuals with MI before 2007 and
the 458 control subjects free from MI until then, we
have re-screened 332 subjects (83 MI-cases, and
249 non-MI controls) from the MDC-CC baseline
investigation, after a mean of 15.7 (SD: 0.8) years
of follow-up and re-measured telomere length. The
telomere attrition rate has thereafter been analysed
in relation to three selected markers of cardiovas-
cular ageing: (a) MI case status; (b) self-report of
usage of antihypertensive drugs at baseline; and (c)
pulse pressure (mm Hg) at baseline, a marker of ar-
terial stiffness.

The study was approved by the Regional Ethics
Committee in Lund (LU 51-90, with additional ap-
proval for the re-screening of MDC-CC, starting in
2007).

Registration of myocardial infarction

The procedure for ascertaining MI events has
been detailed previously [23]. In brief MI was de-
fined as fatal or non-fatal MI or death due to isch-
emic heart disease. MIs were identified through
linkage of the 10-digit personal identification num-
ber of each Swedish citizen with two registries: the
Swedish Hospital Discharge Register (SHDR) and
the Swedish Cause of Death Register (SCDR). MI
was defined on the basis of International Classifi-
cation of Diseases 9™ and 10™ Revisions (ICD9 and
ICD10) codes 410 and I21 in the SHDR or SCDR,
respectively, or death due to ischemic heart disease
on the basis of codes 412 and 414 (ICD9) or I22-
I23 and I25 (ICD10) in the SCDR. Classification of
outcomes using these registries has been previously
validated [24]. Follow-up extended to December
31 2006.

Laboratory methods: Measurement of telo-
mere length

Baseline: Blood samples from the MDC-CC
study were obtained between 1991 and 1994, and
the granulocyte fractions were kept frozen. DNA
extraction from mononuclear cell preparations was
performed using standard procedures. Telomere
length was investigated by real-time PCR using telo-
mere-, and control-gene (B-globin) primers in sepa-
rate plates [25, 26]. Relative telomere length (RTL)
is defined as the relationship of telomere length to a
single copy gene (HBG, human beta-globin) length.
All samples were tested in triplicates. The AACt
method with a reference DNA was used for telomere
length evaluation and a standard curve was run on
each plate to monitor PCR efficiency. The mean in-
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¢ aTasionHbIM o0pasnom JITHK, u Ha kask/IoH 11acTu-
He ObLIa ITPOBeJIeHA CTaHIapTHAs KPUBAS JIJIsI MOHU-
topuHra s¢gdexrusHoctu ITIP. Cpenuuii koadbdu-
[FEHT BapUallMy MEXIY aHAJIN3aMHU, BHIIIOJTHEHHBIA
JIByMsI HCCJIEIOBATEISIMU B JIaOOPATOPUHU, COCTABIIT
3.96 %.

I[ToBTOpHOE OGCIEemOBaHUE: 0OPA3IBI KPO-
Bu B uccienoBanur MDC-CC 6bUTH TTOJTyY€eHbI B ITe-
PpHO7 € 2007 IO 2009 T. ¥ XPAaHWINCh 3aMOPOKEHHBI-
MH JI0 TeX 1op, noka JIHK He ObL1a n3BI€YeHa U3 JIei-
KOITUTOB IIeprdepruIecKoii KpoBu (n = 332) B 2009 T.
OAT usmepsiiach TeM Ke METOJIOM, UTO U IIPU Iep-
BHUYHOM 00CJIEJTOBAHHH, OJTHAKO UCIIOJIb30BAJIUCH HO-
BbI sTasoHHBIH obpazen THK (US1) u pasyinduHbie
aMIUTH(PUKATOPBI, MTOCKOJIBKY IOBTOPHBIE H3Mepe-
HUS TPOBOAWINCH B MaIbME, a IepBOHAYAIHHBIE U3~
MepeHHs — B YMeo. UTo KacaeTcs UCXOTHBIX IAaHHBIX,
TO Bce 0OpasIpl OBLUIN MPOTECTUPOBAHBI TPYDKIBI, U
Ha KaKJIOH ITIacTHHE ObLIa IIPOBEJIEHA CTaHapTHAs
kpuBasd. KoadduiiuenT Bapuanuy Mexxay aHainza-
MU, PACCUYUTAHHBIN /11 KOHTPOJIBHOU BBIOOPKH ITO
CTaHJIAPTHOU KPUBOH HA IIPOTSKEHUU BBITIOJTHEHUS
Bcex 111 P-tecToB, paBHsiIcs 19 %.

Cmamucmuueckue memo0dbt

CraTHCTUUECKUI aHAJIU3 TIPOBOJIUIICA C UCTIOJIb-
3oBaHueM SPSS 15.0 (cTaTHCTHYECKHUI [TaKeT JJIsd CO-
nuaibHbIX HayK, SPSS, Chicago, IL). Jliist mostyueHust
HOPMAJIBHOT'O pacIpe/ieJIeHus IPUMEH TN JIorapud-
MHYECKOoe IpeoOpa3oBaHue JAHHBIX 10 JIJTUHE TeJIO-
Mep.

ITockosbky ipu pacuére O/IT MbI HCIIOTB30BATH
pasyiuuHbIe CYyOTOIMYJISAIMHN KJIETOK IS JJabopaTop-
HOTO KOHTPOJISA, Y HaC He ObLJI0O BO3MOKHOCTH TOYHO
cpaBuuTh 3HaueHusa O/IT, mosydueHHBIE B XOJIE TIEP-
BUYHOTO ¥ TIOBTOPHOTO 00Oc/IeloBaHui. BmecTo 3TO-
TO MPY CPaBHEHHUS JIOTAPU(PMUYECKOTO pacIpesiesie-
uHust O/IT pu IEPBUYHOM M TIOBTOPHOM 00CJIEI0BA-
HHSIX HCIOJIB30BAJIaCh Z-CTATHCTHKA [27], cooTBeT-
CTBEHHO, ObLIa paccuuTaHa pasHura (Az-oleHKa)
JUIS KQKJIOTO yYacTHHUKA B KaUeCcTBE MapKepa OTHO-
CUTEJILHOTO U3MEHEHUS JJTUHBI TEJIOMEDP B TeueHHe
15 j1eT. CKOPOCTD UCTOIIEHHS TEJIOMED OIIPEJIENsIaCh
KaK pasHUIlA MEeX/y CTaH/[apTU3UPOBAHHBIM 3HaUe-
HHUeM (z-olleHKa) JsiorapudpMHUYECKH Tpeobpa3oBaH-
HOMH JUTHBI TEJIOMED TP IIEPBUYHOM 00CJI€ZI0BAHIH
(z-omenka, , ) ¥ CTaHJAPTU3UPOBAHHBIM 3HAYEHHEM
JorapudmMuyecKku IpeobpPa30BaHHON JIJIMHBI TeEJIO-
Mep IpU MOBTOPHOM 00c/Ie/loBaHut (z-OIeHKa, . ),
JleJIeHHas Ha YUCIIO JIET MEXK/Ty 00CIeI0BaHUSMHU.

[Ipu mpoBeZiIeHN Y MHOKECTBEHHOTO PETPECCHOH-
HOT'O aHAJIN3a CKOPOCTH UCTOIIEHUS TEJIOMED HCIIOJIb-
30BaJIach B KAUECTBE 3aBUCUMOM IIEPEMEHHOM, a B Ka-
YeCTBE HEe3aBUCUMBIX ITEPEMEHHBIX BBICTYIIHJIH Map-

ter-assay coefficient of variation evaluated for this
assay on human blood was 3.96 % when run by two
investigators in the laboratory.

Follow-up examination: Blood samples
from the MDC-CC follow-up were obtained between
2007 and 2009, and were kept frozen until DNA
was extracted from peripheral blood leukocytes
(n = 332) in 2009. RTL was measured by te same
method that was used for the baseline measure-
ments. However, a new reference DNA (“US1”) and
different PCR machines were used since the follow-
up measurements took place in Malmo while the
baseline measurements were carried out in Umea.
As for the baseline, all samples were tested in trip-
licates, and a standard curve was run on each plate.
Inter-assay coefficient of variation was 19 % cal-
culated on a control sample in the standard curve
throughout all the PCR-runs.

Statistical methods

Statistical analyses were performed using SPSS,
version 15.0 (Statistical Package for the Social Sci-
ences, SPSS, Chicago, IL). To achieve a normal dis-
tribution, log-transformed telomere length was used
in all analyses.

Since we used different subpopulations of cells
used for laboratory controls when calculating RTL,
it was not possible to directly compare RTL values
at baseline and at follow-up in individuals. Instead,
z-statistics [27] was used to compare the log-
distribution of RTL at baseline and at follow-up,
respectively, and the difference was calculated
(A z-score) for each individual as a marker of rela-
tive change in telomere length over 15 years. The
difference between the standardized value (z-score)
of the LN-transformed telomere length at base-
line (z-score ,, ) and the standardized value of the
log-transformed telomere length at the re-exam
(z-score ) divided by the follow-up time in
years was defined as the telomere attrition rate
[(z-score, ,, / z-score )/ follow-up time in years].

Multiple regression analyses were performed by
use of telomere attrition rate as the dependent vari-
able and markers of cardiovascular ageing (total MI,
use of AHT drugs, and baseline pulse pressure) as
the independent variables, adjusted for chronologi-
cal age, gender, and the baseline telomere length.

A p value less than 0.05 was considered to be
significant.

RESULTS AND DISCUSSION

A total of 332 subjects were investigated. Base-
line characteristics showed 69 % males, mean age
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KepbI BO3PACTHBIX UBMEHEHUH CEPJIETHO-COCYAUCTOM
cucrembl (cyyau UM, npumenenue AI'TI u ucxoiHoe
IIyJIbCOBOE ZIaBJIEHNE) C IIOIIPABKOM Ha BO3PACT, ITOJI 1

HCXO/IHYIO JINHY TeJIOMep.
3HaueHue p < 0.05 CYUTAIOCH 3HAYUMBIM.

PE3YJIBTATBI N OBCYKJEHUNE

Bcero B mccieioBaHUM yYacTBOBAIO 332 UeJL.
ITepBuuHOe o6cIenoBanue: 69 % My»KUNH, CPEIHUN
Bo3pacT 59.5 roga (SD = 5.1) u cpenusas OAT 0.65
(0.21). IIpu TOBTOPHOM 00CJIEZIOBAHUY CPETHEE 3HA-
yenne OJIT cocraBuio 1.37 (0.40), HA KOTOpOE II0-
BJIMSLJIO UCIIOJIb30BaHUE APYTOH METOI0JIOTHH, OCHO-
BaHHOH HAa WHOW MOMYJIAIUA KOHTPOJIBHBIX KJIe-
ToK. KNTMHMYecKre XapaKTepUCTUKN YIaCTHUKOB HC-
CJIe/IOBAHUSI UCXOJTHO M MPH MMOBTOPHOM CKPHUHUH-
re MpUBeAEHBI B Tabir. 1. V3 Bcex 83 mamueHTOB ¢
VM y 33 UM nipou3soliiest 10 Havasa UCCIel0BaHUs,
y 56 B mepuoy, NpoBeieHusA HCCIIe/IoBaHusA; 67 ma-
nuenToB npuHuMan AI'TI kK Hauasry uccaeoBaHus.
ITpu mepBUYHOM 00CJIEZIOBAHUU CPE/IHEE ITYIHCOBOE
JIaBJIEHUE COCTABJISIO 55.0 + 13.8 MM PT. CT.

Ha puc. 1 mokazaHo pacupeziesieHue Z-OIeHKU
IIpA TMEPBUYHOM U TOBTOPHOM OOCJIEZIOBAHUAX U
pasHUIla MEXIY U3MEPEHUSIMH, OTPaKAIoIIas YKO-
poueHue TesoMep (Az-O1eHKa).

IIpu mpoBesieHUHM MHOKECTBEHHOTO PETPECCHOH-
HOTO aHa/In3a ObLIO BBISIBJIEHO, UTO AZ-OIleHKa He3a-
BHCHMO KoppesnpoBaia kKak ¢ IM (p < 0.039), Tak u

59.5 (SD: 5.1) years and mean RTL 0.65 (0.21). At
follow-up mean RTL was 1.37 (0.40), as influenced
by use of a different methodology based on a differ-
ent control cell population. Baseline and follow-up
clinical characteristics are shown in Table 1. In all 83
subjects had an MI (prevalent at baseline 33, and/or
incident during follow-up: 56), and 67 subjects were
treated with AHT drugs at baseline. The mean pulse
pressure at baseline was 55.0 + 13.8 mm Hg.

In Fig. 1 are shown the z-score distribution at
baseline (z-score , ), at follow-up (z-score, ), and as
the calculated difference between measurements,
reflecting telomere attrition (Az-score).

When multiple regression analyses was applied,
it was revealed that Az-score was independently as-
sociated with both total MI (p < 0.039) and usage
of AHT drugs at baseline (p < 0.015), but not with
pulse pressure at baseline, after full adjustment
for chronological age, gender, and telomere length
at baseline (Table 2). Change in relative telomere
length in relation to trait (MI, AHT, pulse pressure)
is shown in Table 3.

In this population-based case-control study it
was shown that telomere attrition during 15 years
of follow-up in middle-aged and elderly subjects
was associated with two markers of cardiovascu-
lar ageing: total MI and usage of antihypertensive
drugs. This was based on the statistical application

Tao6suna 1. KiimHuueckue XapakTEPUCTHKY 332 YUYaCTHUKOB uccieioBanus (83 ¢ UM u 249 6e3 VIM) ipu IepBUYHOM U
MTOBTOPHOM uepe3 15.7 roa (SD: 0.8) obcnenoBanuu. Mecsienoanrie Malmo Diet and Cancer

Table 1. Clinical characteristics of 332 study participants (83 MI-cases, and 249 non-MI controls), at baseline and after
15.7 years (SD: 0.8) of follow-up. The Malmo Diet and Cancer Study

ITokasaresb / Variable

Cpennee 3Hauenue / Mean

IlepsuuHoe o6caedosaHue 1991—1994 22. / Baseline 1991—1994

Bospacr (roasr) / Age (years)
UM (n) / MI (n)
Ipuem AT'TI (%) / AHT drug use (%)

[TynscoBoe maBienue (MM pr. cr.) / Pulse pressure (mm Hg)

Inuna tenomep / Telomere length
Cpennee (SD) / Mean (SD)

z-oneHka / Z-score,
Cpengee; SD (nunanaszon) / Mean; SD (range)

59.5 (SD 5.1)
83

67

55.0 (13.8)
0.655 (0.207)

0.00 (1.00)
(-2.99; 2.55)

IToemophoe obcaedosarue 2007—2009 2z. / Follow-up 2007—-2009

JuHa tenomep / Telomere length
Cpengee (SD) / Mean (SD)

Z-OlleHKa / Z-score,;
Cpennee; SD (nuanaszon) / Mean; SD (range)

1.37 (0.38)

0.00 (1.00)
(-3.28; 3.38)

Pasnuya (A) / Difference (A)

Az-ouieHka / Az-score

Az-ouieHka (rozpi) / Az-score (year)

0.00 (1.23)
0.015 (0.785)
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Fig. 1. The distribution of z-scores at baseline (A), follow-up (B), and for calculated difference between baseline and
follow-up (C)
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Ta6uuma 2. MHOXKeCTBEHHBIH PErPECCHOHHBIN aHAIN3 ¢ AZ-OIIEHKOH JIJIMHBI TeJIoMep (pa3HUIla MEK/TY Z-OI€eHKOU IIPU
[IEPBUYHOM U [TOBTOPHOM OOCJIE/IOBAHUAX) B KAUECTBE 3aBUCHMON IIepeMeHHO# u npuemoM AT'TI uiu BceMu cirydasiMmu
VM B KayecTBe HE3aBUCHMBIX [IEDEMEHHBIX C YIETOM BO3PACTA, [10JIa U UCXOAHOH IJIMHBI TEJIOMED (Z-OI[eHKa)

Table 2. Multiple regression analyses with Az-score for telomere length (follow-up z-score minus baseline z-score) as
dependent variable, and antihypertensive (AHT) drug use or total MI as independent variables, adjusted for age, gender

and baseline telomere length (z-score, )

CranzapTHas omubka /

ITokazatesnp / Indicator Bera / Beta Std. error t p
Ipuem AI'TI npu nepguuHom 006c1e008aAHUL KAK HE3ABUCUMASA NePeMEHHAS
For AHT drug use at baseline (BL) as independent variable
KoncranTa / Constant —1.15 0.51 —2.24 0.026
ITon / Gender —0.008 0.094 -0.082  0.935
Bospact nipu nepBuuHOM obciiezoBanun / Age at BL 0.19 0.008 2.210 0.028
Z-Ol[eHKa IIPU TEPBUYHOM 0OcenoBanuu / z-score BL  0.623 0.043 14.40 0.001
IIpuem AT'TI / AHT drug use 0.264 0.107 2.45 0.015

Bcee cayuau UM, npoudowedutue k nepsutHoMy 00c1e008aHUI0 U 8 meueHue CpoKa mexcdy 00c1e008aHuUsIMU,
Kax Hezasucumasn nepemenmasn / For total MI at baseline (BL) and during follow-up as independent variable

KoncranTa / Constant —1.25 0.52 —2.43 0.016
ITos / Gender -0.17 0.094 -0.186 0.853
Bospact npu nepBuuHOM obciiezoBanun / Age at BL 0.021 0.008 2.458 0.014
Z-OlleHKa IIPU IIEPBUYHOM o0Ociiezioanuu / z-score B 0.620 0.043 14.28 0.001
ITo Bcem cimyuasim UM / Total MI 0.206 0.099 2.07 0.039

¢ mpuemom ATTI k Hauasty uccyiezoBanus (p < 0.015),
HO He C IIyJIbCOBBIM JIaBJIEHUEM HCXOJIHO. BiusiHue
OKa3bIBJIM TAKIKE TaKUE (PAKTOPHI, KAK BO3PACT, ITOJI
U UCXOAHAs JyiuHA TestoMep (Tabs. 2). VizmeHeHue
OAT B 3aBucumoctu ot ¢akropa (UM, mpuem AI'TI,
ITyJIbCOBOE JIABJIEHNE) IIPEJICTABJIEHO B TabJI. 3.

B manHOM HCcC/IeI0BAaHUY ITOKA3aHO, UTO YKOPO-
YeHUe TeJIOMED 32 15 JIET y JIUI] CPETHETO U TI03KUIIO-
ro BO3pacTa CBSI3aHO C JIByMsI MapKepaMH BO3pacT-
HBIX W3MEHEHUH CEPIEUYHO-COCYUCTOA CHUCTEMBI:
UM u npuemom AITI. /laHHBIN BBIBOJ] OCHOBAH Ha
Z-OllEHKE CPaBHEHWU JTMHBI TEJIOMED MEKJy Iep-
BUYHBIM U TOBTOPHBIM obciemoBanusamMu. Ocoboe
3HaUYeHHEe UMEeJIH He TOJIBKO BO3PAcCT U IT0JI, HO U HC-
XOJTHAs JIJTUHA TEJIOMEP, ITOCKOJIBKY JPYTHE TOIyJIs-
IIMIOHHBIE MCCJIEIOBAHUS IIOKA3aJIM BaXKHOCTH STOM
IepeMeHHOH B OINpEJEIEHUH CKOPOCTH UCTOIIEHUs
Tesiomep [16-18, 28].

of z-score comparisons between the distributions of
telomere length at baseline at follow-up. Of special
importance was to adjust not only for chronological
age and gender but also for telomere length at base-
line, as this has been shown to be of significant im-
portance in determining the telomere attrition rate
in other population-based studies [16—18, 28].

The use of total MI events as a marker of car-
diovascular ageing [29—31] might be questioned in
general terms, but as our subjects were all middle-
aged at baseline our prevalent MI-cases at baseline,
in addition to incident MI-cases during follow-up,
represent early manifestations of coronary heart
disease in relation to the substantially higher mean
age of MI-cases in the general population. We there-
fore believe that total MI in our cohort is a reliable
marker of early cardiovascular ageing, one manifes-

Ta6una 3. sMeneHre 0THOCUTEIbHOU bl TesioMep (O/IT)! 110 OTHOIIEHHIO K OIIPEIeIeHHOMY (HaKTopy
Table 3. Change in relative telomere length (RTL)! in relation to trait

®axkrop / Trait Beta p

Cnyuau nnoapkra® / Total MI2 0.206 0.039
ITpuewm AI'TI? / AHT drug use at baseline3 0.264 0.015
HcxonHoe mysibeoBoe naBienne / Pulse pressure at baseline 0.058 0.199

' Az-otuieHKa/cpok Mexy obcnenoBanusmu (er) / Az-score/follow-up time in years.
2 TIpou30LIeIINI /10 IEPBUYHOTO 00CIeI0OBAHMS UK OcsIe Hero (1o 31 mexabps 2006 r.) / Prevalent at baseline or incident during

follow up (until Dec 31st 2006).

3CorsiacHO aHKeTe WIX JINYHOMY JHEBHUKY HabitozeHui / According to questionnaire or diary book.

Journal homepage: http://jsms.ngmu.ru
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Pacemorpenue Bcex ciaydaeB VM B kaue-
CTBE MapKepa BO3PaCTHBIX U3MEHEHHUH Cep/IeaHO-
COCYINCTOM cHCTEeMBI [29—31] MOKeT OBITH ITOCTaB-
JIEHO O/ COMHeHHe. BmecTe ¢ TeM Bce yJ4aCTHU-
KA B HaYaJie WCCJIEOBAaHUSA OBLIN JIIOJbMHU CPe-
Hero Bo3pacra — TakuM obpasom, ciayuaun UM kak
JI0 TIEPBUYHOTO 00OCJIeIOBAaHUsI, TAK U IIOCJTIE HETO
MIpeZICTaBIAI0T coboli paHHue mnpossienus WBC,
IMOCKOJIBbKY CPEJIHUM Bo3pact pa3putusa VUM B morry-
JIAIMY B 1I€JI0M CyIIleCTBEHHO BbIIe. [1o aTo¥ mpu-
4yrHe MBI cuuTtaeM, yro MIM B HalieMm ucciienoBa-
HUU SIBJISIETCS HAJIEKHBIM MapKepOM PaHHUX BO3-
PacTHBIX U3MEHEHUH Cep/IeYHO-COCYIUCTOU CHUCTe-
MBI, OZTHO U3 MIPOSIBJIEHUH KOTOPOTO — PAHHSASA Ma-
audecranus UBC.

Kpowme toro, npuem AI'll u mysbcoBoe faBiie-
HHE TPU MEPBUYHOM 00C/IeJOBAHUM HCIIOJIb30Ba-
JIUCh B KayeCcTBe IMOTEHIIUAJbHBIX MapPKEPOB paH-
HEro apTepUuaJibHOTO WJIM PAHHETO COCYUCTO-
ro crapenus (PCC), otHocumbIX K cuHzpomy PCC
[32]. IIpuem AI'TI y manueHTOB CpeJHETO BO3pac-
Ta B Havajie 1990-X TOJ0B MOXKET OBITh pacIieHeH
Kak MPU3HAK TUIEPTOHWH, UTO CaMO IO cebe sAB-
aserca mapkepoMm PCC. Poct mysnbcoBoro paBie-
HHsI OTPaKaeT BJIMSHUE MOBBIIIEHHONU apTepuaib-
HOI JKeCTKOCTH (yBeIuueHHasi CKOPOCTb IIyJIbCOBOM
BostHbI (CIIB)), XOTS 1 UBMepsAETCs C MEHBIIIEH TOU-
HOCThIO. K coxkasieHnio, HaM He XBaTaJjio JIAHHBIX O
skecTkoctu aprepuii u CIIB Ha mepBoMm 3Tare uc-
cienoBaHus. [loBbINIEHWE IIYJILCOBOTO JaBJIEHHS
JIEHCTBUTEIBHO OBLIIO CBS3AaHO C YKOPOUEHUEM Te-
somep (Az-o1ieHKa) MocIe KOPPEKTUPOBKH 10 BO3-
pacty u 1oJjiy, HO MocJjie KOPPEKTUPOBKU IO UCXO-
JTHOU JIJIMHE TeJIOMEep 3Ta KOPPEeJAIHs OKa3ajach
He 3HAUNMOH.

OrpaHuueHre HaIlero HCCIEOBAHUSA COCTOS-
JIO B TOM, UTO METO/IbI OTIPE/IEIEHU JJTUHBI TEJIOMED
MIpU TIEPBUYHOM U IIOBTOPHOM OOCJIEIOBAHUU OTJIH-
Jauch ApyT OT Jipyra. Bmecre ¢ TeM Ipu Z-OIleHKe
MBI IIPUMEHSIN HE3aBHUCHUMOE pacipezieJieHue st
JIAHHBIX JIByX STAllOB M3MepPeHuH. JTO, MO HAIIeMy
MHEHUIO, SIBJISIETCS HAJEKHBIM CIIOCOOOM IPeojio-
JIETh Pa3JINUUsA He TOJIbKO B IPUMEHAEMBIX METO/AX,
HO U PEIINTh MPoOJIeMy HCIIOIB30BAHUS HECKOJIBKO
PA3JIMYHBIX KJIETOYHBIX CyOIIOMYJIAIME IPH JIBYX U3-
MEPEHUSIX, MPOBEJIEHHBIX C 15-JIETHUM IPOMEKYT-
koM. IIpenpIayInme ucciieloBaHus MOKa3aJIn, YTO Ha
JUIMTHY T€JIOMED BJIUSIOT TAKKE XapAKTEPUCTUKH Pas3-
JIMYHBIX CyOIOMyJIANUN JIEWKOIUTOB [33], Hampwu-
Mep, 3apUKCUPOBAHBI PA3JIUUUSA B CUJIE CBA3U MEXKIY
JUIMTHOM TeJIOMEP U BO3PACTOM B MHOTOSIZIEPHBIX JIEH-
KOITUTaxX MO CPAaBHEHUIO C MOHOHYKJIEADHBIMU JIUM-
domuramu.

tation being early coronary heart disease manifesta-
tions (MI).

In addition, we used both AHT drug usage and
pulse pressure at baseline as potential markers of
early arterial or early vascular ageing (EVA), what
has also been referred to as the EVA syndrome [32].
A medical history of AHT drug usage in middle-age
during the early 1990’s could be taken as an indi-
cation of more or less longstanding hypertension in
mid-life, in itself a marker of EVA. Increased pulse
pressure is supposed to reflect the influence of in-
creased arterial stiffness (increased pulse wave ve-
locity, PWV), however measured with less precision.
Regretfully we lacked data on arterial stiffness and
PWYV at the baseline investigation. Increased pulse
pressure was indeed associated with telomere attri-
tion (Az-score) after adjustment for age and gender,
but when also adjustment for telomere length at
baseline was introduced to the model, this associa-
tion turned non-significant.

A limitation of our study was that we were de-
pendent on two somewhat differing methodologies
to determine telomere length at baseline and at fol-
low-up. However, by use of the z-score methodology
we have used the independent distribution at the
two measurements. This, we believe, is an accurate
way to handle differences not only in the method-
ologies applied but also the potential problem of us-
ing slightly different cellular subpopulations at the
two time-separated measurements. Previous stud-
ies have shown that telomere length is also influ-
enced by characteristics of various subpopulations
of white blood cells [33], e.g. recorded differences
in the strength of the association between telomere
length and chronological age in poly-nuclear leuko-
cytes versus mononuclear lymphocytes.

Another limitation is that we could only include
survivors during 15 years of follow-up and with no
intermediate determination of telomere length.
Therefore, subjects with more serious coronary heart
disease (leading to fatal MI) or more severe hyper-
tension could have been lost to follow-up. Finally,
we did not include data on baseline cardiovascular
risk factors, early atherosclerosis, inflammation,
lifestyle variables or social factors for adjustments,
even if such factors could be associated with telo-
mere length [34—38]. Methods for determination
of telomere length are constantly debated [39, 40],
but as it has been shown that telomere length may
predict mortality [41] there is still reason to believe
that telomere length [42], as well as telomere chang-
es [43], could represent aspects of cardiovascular
pathophysiology of great biological importance.

12
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Eme olHUM OrpaHUYEHHEM HAIIETO HCCIIEN0-
BaHUs ObLIO BKJIIOUEHUE B HETO TOJIBKO TEX, KTO HE
yMep B TEUEHHUE 15-JIETHETO IEPHUOJIA MEXKTy 00CIIe-
JIOBAaHUAMH, 2 TAKXKE OTCYTCTBHE ITPOMEKYTOYHOTO
omnpezieNieHus JIUHBI TesioMmep. [1o aTod mpuuuHe
He BBDKUBIIIHE TAIIUEHTHI ¢ Tskeson dopmoit UBC
WIN TUIIEPTOHUY HE CMOTJIA yYacTBOBATh B IIOBTOP-
HOM oOcsieoBaHuu. HakoHell, B X0/ie aHAIU3a MbI
HEe HCIIOJIb30BAJIN JIaHHbIE 00 UCXOIHBIX CEPAEUHO-
COCy/TUCThIX (haKTOpaxX PUCKA, pAaHHEM aTepPOCKJe-
po3e, BOCHAJIUTENIBHBIX Ipolieccax, oOpase Ku3-
HU WIN COITUAIBHBIX (haKTOpaX, XOTs BCE OHHU MO-
T'yT OBITHh CBSI3aHBI C JUTMHOU Tesomep [34—38]. Me-
TO/IbI OIIPEJIEJIEHUS] JIUTUHBI TEJIOMEP MTOCTOSTHHO 00-
cykpamres [39, 40], HO OCKOJIBKY U3BECTHO, UTO
JUIHA TeJIOMEpP MOXKET OBITh IPETUKTOPOM CMEPT-
HOCTH [41], BCe ellle eCTh OCHOBAHUS I10JIaraTh, YTO
JUTMHA TesloMep [42] u ux ucromienue [43] npen-
CTaBJIAIOT KpaliHe BasKHbIe OMOIOTHYECKUE aCITEKThI
Cep/IeYHO-COCY/IUCTOHN MaTO(PU3HUOTIOTHH.

3AK/IIOUYEHUE

B rpynme ¢ UM ¥ KOHTpPOJIBHOM TpyIilie ObLIa
BBISIBJIEHA CBSI3b MEXK/y HCTOIIEHWEM TeJoMep 3a
Mepuoy; 15 JIET MeXAYy OOC/IeOBaHUSIMH W TaKHU-
MW MapKepaM{d PAaHHUX BO3PACTHBIX H3MEHEHUH
CepAIeYHO-COCYTUCTOU cucTeMbl, Kak M u mpuem
AT'TI, SBJISIOIMUMUCS MPU3HAKAMU JIJTUTETLHOU TH-
IIEPTOHUU B CPEJHEM BO3pacTe. ITO CIIOCOOCTBYET
IIOHUMAaHHUIO TOTO, UTO CEP/IEYHO-COCY/IUCTHIA PUCK
B acrekTe OUOJIOTHU TeJIoMep [44, 45] ciemyer usy-
YaTh ¢ IOMOIIbIO TOBTOPHBIX U3MEPEHUH JIJIMHBI Te-
soMmep [46—49], He ToyIarasch JIUIIH HA TIEPEKPECT-
Hble 00CJIeZIOBaHUs WIN HA €IUHOXK/IbI MPOBEIEH-
Hble u3MepeHHs. Ellle MHOTO acleKTOB OHOJIOTUH
TEeJIOMEpP M UX CBS3U C COCYUCTOU IATOJIOTUEH Tpe-
OyeT maJbHENIITHTO U3YYeHus [50].
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CONCLUSION

In a population-based cohort of MI-cases and
controls an association was shown between telomere
attrition during 15 years of follow-up on the one hand
with two markers of early cardiovascular ageing on
the other hand, namely total MI and usage of AHT
drugs, as an indication of longstanding hyperten-
sion in mid-life. This contributes to the conception
that cardiovascular risk in relation to telomere biol-
ogy [44, 45] should preferably by studied by use of
repeated measurements of telomere length [46—49]
and not rely on cross-sectional observations only or
on single-measurements for prediction of risk. Still
many aspects of telomere biology in relation to vas-
cular disease remain to be investigated [50].
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CocTrosiHuEe OBapUAJIBHOIO pe3epBa y NAIlMeHTOK ¢ PYHKIIUOHAIb-
HBIMH KHCTAMH AUYHHUKOB

Bomuenok /I.A., Tuxonosckas O.A., Ilerpos U.A., Jlorsunos C.B., Mynranosa A./I.

@I'BOY BO «Cubupckuil 2ocydapcmaenHbiit meduyuHcekuil ynusepcumem» Munazdpaesa Poccuu (Tomck)

The state of ovarian reserve in patients with functional ovarian cysts
Volchenok D.A., Tikhonovskaya O.A., Petrov I.A., Logvinov S.V., Mungalova A.D.

Siberian State Medical University (Tomsk)

AHHOTAIIUA

B ucceioBanue, MOCBSIIEHHOE U3YYEHHIO ITOKA3aTe el OBApUAIBHOTO Pe3epBa Y MAIEeHTOK ¢ (PYHKITMOHATbHBIMU KH-
cramu AnIHUKOB (OKA), BKIIOUEHBI 137 MANUEHTOK ¢ OecruiofueM u xupyprudeckuM jedenrem ®KS B anamuese. IIpose-
JleH PeTPOCIIEKTUBHBIN aHAIN3 UCTOPUN 60JIe3HY, IIPOCIEKTUBHO OIpeZieieHbl ToKazaTean QYHKIIMOHATBHOTO OBAPUAIb-
HOTO pe3epBa: CBIBOPOTOUHBIE 3HAYEHUA aHTUMIOJUIEPOBA TOPMOHA ¥ (DOJLUTUKYJIOCTHMYJIPYIOIIEro TOPMOHA, NUHTHOMHA B,
3CTPaINosa; 00beM SAUIHUKOB, YHCIO aHTPAIBHBIX (GoutiKyioB (PAC) npu coHorpaduu Ha 2—3-H JIeHb MEHCTPYaJIbHOTO
nukiia. OCHOBHYIO Ipyminy (1 = 53) COCTaBIIN MAI[UEHTKHY, OTBevaronye BoJIOHCKUM KPpUTEPHAM O€HOTO OTBETA, IPUHATHIM
EBporneiickum 06I1IeCTBOM PENpOIyKINH YesioBeka 1 smopuosioruu (ESHRE, 2011); rpymiy cpaBHEHHS — JKEHIIUHBI C XO-
POIIIMM OTBETOM Ha KOHTPOJIMPYEMYIO UHAYKIIUIO OBYJIAIUH (1 = 84). KOHTPOJIb — YCIJIOBHO 3/10POBBIE JKEHIUHEI (1 = 15).

Hau6oJsiee BIpaKeHHOE CHIKEHHE OBAPUAJIBHOTO Pe3ePBa BBISIBIIEHO IIPU OCIOXKHEHHOM KJIMHIUYeCKOoM TeueHuu PKSA
(paspsIB, kpoBousnusHUe). CHIDKEHUE IOKa3aTelel 0BApHAIIBHOTO pe3epBa HAOII0AI0Ch Y HAITUEHTOK C [IOBTOPHBIMY HH-
Ba3UBHBIMU BMeIIATETbCTBAMY Ha ANYHUKAX, CIIAEUHBIM IIPOIIECCOM 3-H U 4-U CTEIIeHH, a TAK¥Ke C COITYyTCTBYIOIIIMHU BOC-
HaJIUTEIbHBIMU IIPOLlecCaMU OPIaHOB MaJIOTo Ta3a B BU/le XDOHUYECKOTO CAIBIIMHTUTA.

Karoueswvte crosa: GyHKINOHAIBHBIE KHCTH SUYHUKOB, OBAPHUAIBHBIN PE3€PB, O€/THBIH OTBET.

ABSTRACT

The study of ovarian reserve indices in patients with functional ovarian cysts (FOC) included 137 patients with infertil-
ity and surgical treatment of functional ovarian cysts in history. A retrospective analysis of medical histories was carried
out, the indicators of functional ovarian reserve were prospectively determined: serum values of Anti-Miillerian hormone
(AMH) and follicle stimulating hormone (FSH), inhibin B, estradiol; volume of ovaries, ovarian antral follicle count (AFC)
at sonography on the 27—-3 day of the menstrual cycle. The main group (n = 53) consisted of patients who met the Bologna
criteria for poor response adopted by the European Society of Human Reproduction and Embryology (ESHRE, 2011); the
comparison group consisted of women with a good response to the controlled induction of ovulation (n = 84). Control —
conditionally healthy women (n = 15).

The most pronounced decrease in ovarian reserve was revealed in complicated clinical course of FOC (rupture, hem-
orrhage). Reduction of ovarian reserve indices was observed in patients with repeated invasive interventions on the ova-
ries, adhesive process of the 3' and 4™ degree, as well as with concomitant inflammatory processes of the pelvic organs in
the form of chronic salpingitis.

Keywords: functional ovarian cysts, ovarian reserve, poor response.

BBEJAEHWUE

OyHKIIMOHATbHBIE KUCTHI ANYHUKOB (DKS) BO3-
HUKAIOT IPEUMYIIEeCTBEHHO (60 %) B PEIPOIYKTUB-
HOM Bo3pacTe. B cTpyKType onepaTHBHBIX BMeIlla-

INTRODUCTION

Functional ovarian cysts (FOC) occur predom-
inantly (60 %) at reproductive age. In the structure
of surgical interventions performed in gynecologi-
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TEJIbCTB, BBINOJIHSIEMBIX B T'MHEKOJIOTMYECKHX CTa-
[MOHApaX, JaHHAs MMaTOJIOTHS IOCTUTAeT 25—30 %
[1—3].Y9actota ®K/ 3a mocienHue 10 JIeT YBEIUUH-
J1ach ¢ 6—12 710 25 %.

B nacrosiee Bpems ®KS OTHOCAT K MOJTUITH-
OJIOTUYECKUM 3a00JIeBaHUSAM, B UX (DOPMHUPOBAHUH
VYaCTBYET MHOTO (PAKTOPOB — BOCIIAJTUTEIbHbBIE U
ayTOMMMYHHBbIE IIPOIIECCHI, XUPYPTrUYeCKre BMeIa-
TeJIbCTBA HA OpraHax OPIOIIHOW TOJIOCTH W MaJio-
ro Taza ¥ rOpMOHaJIbHbIE HapylleHus. ViMeer 3Ha-
YeHUe He TOJIBKO TUIIoTaIaMo-Tuodu3apHas HeJo-
CTATOYHOCTh WJIN JUCHYHKIIUA, HO U TUIIEPIIPOJIAK-
THHEMUS, HapyllieHrue GyHKIIUY IITUTOBUTHOH JKeJle-
361 [3].

MeTtosjoM BbIOOpa TPHU JIEYEHUH OOJBHBIX C
DK, 0co6eHHO B PEIPOLYKTUBHOM BO3PACTe, SBJIS-
eTcs DHIOCKOIMYECKas: [UCTIKTOMUSA ¢ MAaKCHMaJIb-
HBIM COXpaHEHWEM TKaHeHW siuuHHKa [4, 5]. OgHaKO
BO3/IEHCTBUSA (MEXaHUYECKOE, 3JIEKTPUUECKOE U JIp.)
MIPUBOISAT K OMOCPETOBAHHOMY TIOBDPEKIEHUIO STUU-
HUKA U CHUKEHUIO ero pyHKmu [6—8].

B nartoreHese (opMUpOBaHHSA BTOPUYHOW OBa-
PHUIbHON HEZOCTATOYHOCTH BaKHYIO POJIb UTPAET
moBpesk/ieHre (OJUTUKYJISIPHOTO ammapara 3a CYeT
HapyIIeHUs KPOBOCHAOXKEHUSI U MHHEDPBAI[UH, UTO
HabJII0/1aeTcsl y MaIleHTOK C OIEPATUBHBIMU BMe-
1aTeJbcTBAMHU Ha opraHax Masioro Taza (OMT) 6e3
MPSIMOTO BO3/IEHCTBUS HA IMYHUKHU (MUOMIKTOMUS,
CaJIbIIMHIIKTOMHUA) [9, 10].

WHTEepec MpeCTaBIseT aHAIN3 KIMHUYECKUX
JIAHHBIX U BBISIBJIEHHE (DAKTOPOB, OOYCJIOBJIMBAIO-
IUX CHIKEHUE T0Ka3aTeslell OBapHaIbLHOTO pe3ep-
Ba B TPYyIINe MAIUEHTOK C ONEPATUBHBIM JI€UEHUEM
OKA B anamHe3e.

IIEJIb UCCJIEJJOBAHUSA

W3yyuTh mOKa3aTed OBapUAJILHOTO pe3epBa y
MMAIMEeHTOK ¢ OeCcIyIoAueM W pa3IuIHbIM KIIMHHUYE-
CKUM Te4YeHHeM (YHKIHOHAJIBHBIX KUCT SHYHUKOB
II0CJIE OTIEPATUBHOTO JIEUEHUS.

MATEPHAJIBI 1 METO/bI

B perpocneKkTHBHOE HCCIIEIOBAHUE BKJIIOYEHBI
137 ManMeHTOoK ¢ OeCIUIoAreM B BO3pacTe OT 19 /10 45
JIET, TPOOTIEPUPOBAHHBIX 10 MOBOY (YHKITUOHAIb-
HBIX KHUCT SIMYHUKOB, HAXOJIUBIIUXCS HA JIEYEHUH B
IleHTpe BCIIOMOTATEIBHBIX PEIIPOAYKTHBHBIX TEXHO-
sgoruii ®I'BOY BO «Cubupckuii rocygapcTBeHHbIN
MEeIUIIMHCKUE yHuBepcureT» Mun3sapasa Poccun
(CubI'MY) (Tomck) B 2012—2016 rT. McenenoBaHue
omobpeno studeckuM komuterom Cu6I'MY (mmpoTto-
K01 N2 4357 oT 30.11.2015).

OcHOBHy10 rpynity (n = 53) COCTaBHJIN MAI[UEHT-
KU ¢ GeTHBIM OTBETOM, COIJIACHO BOJIOHCKUM KpHTe-

cal hospitals, this pathology reaches 25-30 % [1—3].
The frequency of functional ovarian cysts has in-
creased from 6—12 to 25 % over the past 10 years.

Currently, FOC are referred to as polyetiologi-
cal diseases, their formation involves many fac-
tors — inflammatory and autoimmune processes,
surgical interventions on the abdominal and pelvic
organs and hormonal disorders. Not only hypotha-
lamic-pituitary insufficiency or dysfunction is im-
portant, but also hyperprolactinemia, thyroid dys-
function [3].

Endoscopic cystectomy with maximum pres-
ervation of ovarian tissues is the method of choice
in the treatment of patients with FOC, especially at
reproductive age [4, 5]. However, the effects (me-
chanical, electrical, etc.) lead to indirect damage to
the ovary and reduce its function [6—8].

In the pathogenesis of secondary ovarian in-
sufficiency, damage to the follicular apparatus due
to impaired blood supply and innervation plays an
important role, which is observed in patients with
surgical interventions on the pelvic organs without
direct impact on the ovaries (myomectomy, salping-
ectomy) [9, 10].

Of interest is the analysis of clinical data and
the identification of factors that cause a decrease in
ovarian reserve in the group of patients with surgi-
cal treatment of FOC in history.

AIM OF THE RESEARCH

To study the indicators of ovarian reserve in pa-
tients with infertility and different clinical course of
functional ovarian cysts after surgical treatment.

MATERIALS AND METHODS

In a retrospective study included 137 infertile
patients aged 19 to 45 years old, was operated con-
cerning functional ovarian cysts who were treated
at the Center for Assisted Reproductive Technolo-
gies of Siberian State Medical University (Tomsk)
in 2012—2016. Study was approved by ethics Com-
mittee of the Siberian State Medical University
(Protocol No. 4357 from 30.11.2015).

The study group (n = 53) consisted of patients
with poor response according to the Bologna cri-
teria adopted by the European Society of Human
Reproduction and Embryology (ESHRE, 2011);
the comparison group consisted of women with
potentially good response to controlled induction
of superovulation (n = 84). The study groups were
divided into subgroups according to age, before
and after 35 years. The control group consisted of
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pusM, IpUHATHIM EBpormelickuM o6IIecTBOM perrpo-
nyknuu yesnoBeka u smbpuosiornu (ESHRE, 2011);
TPYIIIY CPAaBHEHUS — JKEHIITUHBI ¢ TOTEHITHATBHO X0~
POIIIM OTBETOM Ha KOHTPOJIUPYEMYIO HHIYKITUIO Cy-
nepoByisAnuu (n = 84). Mceieayembie TPyIInbl ObLTH
pasziesieHbl Ha MOATPYIIIBI COTJIACHO BO3PacCTy, /0
u mocsie 35 JieT. KOHTpOJIBHOI TPYHION SIBJISIINCH
YCJIOBHO 3/I0POBBIE JKEHIIUHBI (N = 15), 00paTUBIIIH-
ecsT 3a KOHCYJIbTaIlMeH 1o TOBO/Y ITAaHUPOBaHUs Oe-
PEMEHHOCTH.

WN3yyanu naHHble aHAMHe3a, 0OIIEr0 U THHEKO-
JIOTHYECKOTO OCMOTpa, MOoKazaTesJu (yHKIMOHATb-
HOTO oBapuaiabHOro pesepBa (OP): KOHIIEHTpAIIIO
antuMiosiepoBa (AMI), GOJUIUKYIOCTUMYJIUPYIO-
rero ropmonos (OCI), uurubuna B, actpaarosna me-
TOZIOM UMMYHO(MEPMEHTHOTO aHAIN3a; O0BEM SUU-
HUKOB U YHCJIO aHTPaAIbHBIX (hotukyioB (PAC) mpu
coHorpadum Ha 2—3-1 JIeHb MEHCTPYJIBHOTO ITUKJIA.
KinHmyeckoe uceeoBaHue MPOBEAEHO B COOTBET-
cTBUM ¢ HanuoHanbHbIM cragaaptoMm 'OCT P 52379-
2005 «Hapmnexaras KIWHWYECKas TPAKTHUKa»,
naenTuunslM ICH GCP (International Conference
on Harmonisation of Technical Requirements for
Registration of Pharmaceuticals for Human Use;
Good Clinical Practice).

CTaTUCTUYECKUN aHAIU3 JAHHBIX TPOBOIMIICS
C WCIIOJIb30BAaHUEM CTAaTHCTUYECKOTo makera SPSS®
22.0 (®SPSS Inc.). MeToapl CTaTUCTUYECKOTO HCCIe-
JIOBaHUA BKJIIOYAJIM pPAcUeT OMMCATEJTbHBIX CTATHU-
CTUK, TIPOBEPKY (OPMBI pacIpesiesieHus, OIpese-
JIeHVie 3HAYMMOCTH Pa3/IMUMi MEKIy aHATU3Upye-
MbIMu BeiOopkamu H-tecrom Kpackesna — Yosutuca,
U-xputepuem ManHa — YUTHU. YPOBHU CTaTUCTHUE-
CKOH 3HAYMMOCTH OOO3HAYAIM COTJIACHO PEKOMEH-
nmarusam H.H. Xpomosa-Boprcosa (2014). 3HaueHus,
HUMEIOIHE BEPOSITHOCTh OMUOKHU P > 0.05, CUUTAIHN
HE3HAUYNMBIMU, p [0.05; 0.01] — Heonpe/IeJIEHHO 3Ha-
YUMBIMH, p [0.01; 0.001] — 3HAYUMBIMH, P < 0.001 —
BBICOKO 3HAUMMBIMHU. AHATN3 KaUeCTBEHHbBIX HE3aBH-
CUMBIX JIAHHBIX ITPOBOJIWJIN C UCIIOJIb30BAHUEM KPH-
Tepust X* [TupcoHa win TouHOTO Kputepus Purepa
(TIpu 02KM/ITaE€MOI YacTOTe 3HAUEHUsI MEHBIIIE 5).

PE3YJ/IBTATBI 1 OBCYXKIEHUNE

CpenHuii BO3pacT MaNMIEHTOK PAHHErO DPEeIpo-
JYKTUBHOTO BO3pacTa COCTaBWJI 30.2 + 3 roja, B
rpyIIle MaIUeHTOK [T03/THETO PEeIIPOAYKTUBHOTO BO3-
pacta — 37 + 2.5 roga. CTaTuCTHYEeCKU aHAIN3 He
BBISBIJI 3HAUHMMBIX Pa3INYUMN MKy MalieHTKaMU
OCHOBHOM TpyNIBl U I'PYHIBl CPABHEHUA B KaXKIOU
BO3PaCTHOU KaTErOpPHH.

YcTaHOBJIEHA BBICOKAs YacTOTA BCTPEYAEMOCTHU
HepOOOMEHHO-3HZIOKPUHHBIX HapylleHnd. Y ma-
[OUEeHTOK C MOTeHIWATHHO OEIHBIM OTBETOM daIle

healthy women (n = 15) who sought advice on preg-
nancy planning.

The data of anamnesis, general and gynecolog-
ical examination, indicators of functional ovarian
reserve (OR) were studied: the concentration of An-
ti-Miillerian hormone (AMH), follicle stimulating
hormone (FSH), inhibin B, estradiol by enzyme im-
munoassay; the volume of ovaries and ovarian an-
tral follicle count (AFC) in sonography on the 24—
3" day of the menstrual cycle. The clinical study
was conducted in accordance with the national
standard GOST R 52379-2005 “Good Clinical Prac-
tice”, identical to ICH GSP (International Confer-
ence on Harmonisation of Technical Requirements
for Registration of Pharmaceuticals for Human
Use; Good Clinical Practice).

Statistical analysis of the data was carried out
using the statistical package SPSS® 22.0 (®SPSS
Inc.). Methods of statistical research included cal-
culation of descriptive statistics, verification of the
form of distribution, determination of the signifi-
cance of differences between the analyzed samples
by the Kruskal — Wallis H-test, Mann — Whitney
U-criterion. Levels of statistical significance were
indicated according to the recommendations of
N.N. Khromov-Borisov (2014). Values with error
probability p > 0.05 were considered insignificant,
p [0.05; 0.01] — vaguely significant, p [0.01; 0.001] —
significant, p < 0.001 — highly significant. Indepen-
dent analysis of qualitative data was performed us-
ing Pearson’s chi-squared test (x?) or Fisher’s exact
test (when expected frequency values less than 5).

RESULTS AND DISCUSSION

The average age of patients of early reproduc-
tive age was 30.2 + 3 years, in the group of patients
of late reproductive age — 37 + 2.5 years. Statistical
analysis revealed no significant differences between
the patients of the main group and the comparison
group in each age group.

A high frequency of neurotransmission-endo-
crine disorders was established. Patients with po-
tentially poor response were more likely to have
thyroid pathology (x> = 8.853; p = 0.003). Oligo-
menorrhea (duration of menstrual cycle more than
42 days) was significantly more common in the
main group () = 4.382; p = 0.037).

The patients complained about the absence
of pregnancy during regular sexual life, the dura-
tion of infertility did not differ in the study groups
(p = 0.386) and averaged 6 (1.5—15) years. Primary
infertility was detected in 65 (47.4 %) cases, second-
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BCTpevyasiach IaTOJIOTUS —IIUTOBHUAHOU  KeJie3bl
(¢ = 8.853; p = 0.003). OsuromeHopest (MIPOTOJKU-
TEJIPHOCTh MEHCTPYAJIPHOTO ITHKJAa 0oJiee 42 JHEN)
3HAYMMO dallle BCTpedyajach B OCHOBHOM TPYyIIIEe
(¢ = 4.382; p = 0.037).

TManueHTKH TPeIbsBIsIA KaJlo0bl Ha OTCYT-
cTBUE OEPEMEHHOCTH IIPU PETYJIAPHOU ITOJIOBOH
JKU3HH, JJTUTETHHOCTh NMHGEPTUILHOCTH HE Pa3Jiv-
Yajiach B UCCJIeTyeMbIX rpymmnax (p = 0.386) u cocra-
BWJIa B cpeaHeM 6 (1.5—15) seT. [lepBuuHOe Gecrio-
Jiie ObLIO BBISBJIEHO B 65 (47.4 %) cilydasix, BTOpHY-
Hoe — B 72 (52.5 %). IlaniueHTKH ¢ BTOPUYHBIM Oec-
IUIOZIEM MMEJTH B aHAMHe3e 10 3 OepeMeHHOCTEH.

B anamHuese y 61 mamnueHTKH (44.5 %) ume-
JINCh OIlEpaTHBHBIE BMEIIATE/bCTBA HA MATOYHBIX
Tpybax, MuoMakTOMuA — ¥ 16 (11.7 %). Bocems ma-
nueHTok (5.8 %) mepeHec/j M amnmeHIIKTOMUIO. B
OCHOBHOH TpyIIlle MaI[ieHTKaM 4Yallle BBIIOJIHI-
JIKCh TIOBTOPHBIE OITEpAIIMK Ha OpraHaxX Majoro Ta3a
()¢® = 22.15; p < 0.001). [Ipu BEITIOJIHEHUH JIeUeOHO-
JIMarHOCTUYECKOH JIAllapOCKOIIMK BCEM IIAI[MEHT-
KaM IIPOBOIUJINCH XPOMOTHAPOTYOAIMs, TUCTEPO-
CKOIIHs.

TTokasaHMAMM JJIsI OllepalMii Ha SHYHUKAX AB-
JISUTUCH: Pa3pbIB KUCThI, BHYTPHOPIOIIIHOE KPOBOTE-
yeHwue, 60JIEBOM CUHAPOM, GOJIbIINE pa3Mepbl 00b-
eMHBIX oOpaszoBaHui (bosiee 5—7 M), COXpaHAIOIIU-
€csl B TeUeHHe 2—3 MEHCTPYaIbHbIX [IUKJIOB, 6ECILIO-
Jle, T0I03PeHe Ha UCTUHHYIO OIyXOJIb HJIH BHIO-
merpuo3. OcioxkHenHoe Tedenue OKS mabiroma-
JIOCh Y 44 (32.1 %) KEHIIUH, Jalle B OCHOBHOH I'PyII-
e (p < 0.001).

Omnepanyu ObUTH BBIIOJIHEHBI JaIapOCKOInye-
CKHUM JIOCTYTIOM y 132 (96.4 %) malleHTOK, Jlarapo-
ToMu4yeckuM — y 5 (3.6 %). B 76 (55.6 %) ciayuasx
®KA 6butn mpezcTaBieHbl (POJUIUKYIAPHBIMUA KH-
cramu, B 61 (44.4 %) — KuCTaMH KeJThIX Tesl. [lapa-
OBapHaJIbHbIe KUCTHI ObLIN OOHAPY:KEeHBI ¥ 6 (4.4 %)
[alreHTOoK.

Ilpu samapockonuu (POJUIHKYISPHBIE KUCTHI
OTIpeIesISUTICH B BU/IE OKPYIJIBIX 00pa30BaHUM 31a-
CTUYECKOW KOHCHCTEHI[UH, JUAMETPOM OT 30 10
35 MM, C TOHKOH KaIlCyJIOH, ¢ IPO3PaYyHbIM COZEP-
JKMMBIM OJTHOPOJHOTO XapakTepa. KHUCThI 3KesIToro
TeJla JIOCTUTaJIM 50 MM B JHaMeTpe, UMeau Oosee
BBIPAJKEHHYI0, YTOJIIEHHYIO CTEHKY M CKJIAAYaTyIO
BHYTPEHHIOIO IOBEPXHOCTh. B psijie ciyuaeB oTMe-
YaJINCh Pa3PhIB CTEHKH KUCTHI M KPOBOU3JIUSAHHIE B
IIPOCBET KKUCTHI KEJITOTO TEJIa.

I[MucTaxToMUsI ObLIAa BHIMIOJIHEHA 110 MAI[UEeHT-
kaMm (80.3 %), anresvonusuc —75(54.7 %), pe3eKius
auaHuKa — 21 (15.3 %), CAJIbIIMTHTOOBAPUOJTU3UC —
39 (28.5 %), anextpokoaryssiusa — 22 (16.1 %), 6u-
oIcusl ANYHUKA — 14 (10.2 %), MyHKIUA KUCThI —

ary — in 72 (52.5 %). Patients with secondary infer-
tility had a history of up to 3 pregnancies.

A history of 61 patients (44.5 %) had surgery
on the fallopian tubes, myomectomy — 16 (11.7 %).
Eight patients (5.8 %) underwent appendectomy.
In the main group of patients, repeated operations
on the pelvic organs were more often performed
(x? = 22.15; p < 0.001). During perform medical
diagnostic laparoscopy all patients were chromo-
hydrotubation, hysteroscopy.

Indications for ovarian surgery were: cyst rup-
ture, intra-abdominal bleeding, pain syndrome,
large size formations (more than 5—7 ¢m), persist-
ing during 2—3 menstrual cycles, infertility, suspi-
cion of a true tumor or endometriosis. Complicated
course of FOC was observed in 44 (32.1 %) women,
more often in the main group (p < 0.001).

The operations were performed by laparoscopic
approach in 132 (96.4 %) patients, laparotomy —
in 5 (3.6 %). 76 (55.6 %) cases of functional ovarian
cysts was represented by follicular cysts, 61 (44.4 %)
of cysts of the yellow bodies. Paraovarian cysts were
detected in 6 (4.4 %) patients.

In laparoscopy, follicular cysts were deter-
mined in the form of rounded formations of elastic
consistency, with a diameter of 30 to 35 mm, with
a thin capsule, with transparent content of a homo-
geneous nature. Cysts of the yellow body reached
50 mm in diameter, had a more pronounced, thick-
ened wall and a folded inner surface. In some cases,
there was a rupture of the cyst wall and hemorrhage
in the lumen of the corpus luteum cyst.

Cystectomy was performed in 110 patients
(80.3 %), lysis of adhesions — 75 (54.7 %), resection
of the ovary — 21 (15.3 %), salpingoovariolysis —
39 (28.5 %), electrocoagulation — 22 (16.1 %), bi-
opsy of the ovary — 14 (10.2 %), puncture of cyst —
13 (9.5 %), endothermocauterization — 8 (5.8 %),
paraovariocystectomy — 8 (5.8 %), drilling — 6 (4.4 %)
patients. Nine patients underwent two surgical inter-
ventions for recurrent ovarian cysts, six patients — 3.
Patients of the main group had a history of repeated
invasive interventions on the ovaries (p < 0.001).

Chronic salpingitis in 92 (67.1 %) patients and
paraovarian cyst in 6 (4.4 %) patients were diag-
nosed during therapeutic and diagnostic laparos-
copy. The adhesive process of the small pelvis (3™
and 4™ degree) (x> = 4.382; p = 0.037) and chronic
salpingitis (x* = 7.215; p = 0.008) were more often
diagnosed in patients of the main group. The results
of chromohydrotubation disturbance of patency
of the fallopian tubes in the form of full or partial
obliteration detected in 20 (14.6 %) patients.
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13 (9.5 %), saagorepmokayrepusanusi — 8 (5.8 %),
napaoBapuoructakTomus — 8 (5.8 %), ApUJLTUHT —
6 (4.4 %) nmanueHTkaM. /[eBATb MAIlUEHTOK Iepe-
HECJIU J[Ba OTIEPATUBHBIX BMEIIATEHCTBA IO TTOBO-
Jly PENUAUBYIOIIUX KUCT SUYHUKOB, IIECTh IaIU-
€HTOK — 3. Y IallieHTOK OCHOBHOMU I'PYMIIbI B aHAM-
He3e yYallle IPUCYyTCTBOBAJIN IMOBTOPHbIE WHBA3HB-
HbIe BMEIIaTeIbCTBA HA ANYHUKAX (P < 0.001).

IIpu npoBeneHUU JieueOHO-TMATHOCTUUECKOH
JIaTIApOCKONUK  OBLTM  JIMAaTHOCTUPOBAHBI XPOHU-
YeCKUH CAIBIHUHTUT y 92 (67.1 %) HaIUeHTOK, Ia-
paoBapuanbHas Kucra y 6 (4.4 %). Cnaeunslii mpo-
mecc Majoro tasa (3-ul u 4-u crenenn) (2 = 4.382;
P = 0.037) ¥ XpOHUYECKUU cabIUHTUT (¥ = 7.215;
p = 0.008) yalle AUATHOCTUPOBAJIUCH ¥ MAITUEHTOK
OCHOBHOM Tpytibl. [1o pe3yspTaTaM XpOMOTHAPOTY-
Garuu HapylIlleHre TPOXOANMOCTH MAaTOYHBIX TPYO B
BU/IE TIOJTHOU JTNOO0 YACTUYHOUN OOJIUTEpAIIUU BbIAB-
JIEHO Y 20 (14.6 %) aliueHTOK.

Hccenenyemble Tpymlmbl ObUIM pasfieJieHbl Ha
TIO/ITPYIIITbI: A — PAHHETO PEMPOIyKTUBHOTO BO3pac-
Ta (18—34 roza), b — mo3maHET0 PENpPOAYKTHBHOTO
Bospacra (35—45 Jsier). B TabJ1. 1 mpe/icTaBieHbl 3Ha-
YeHUsI CEPOJIOTUYECKHUX U YJIbTPa3BYKOBBIX ITOKa3a-
TeJIeH OBapUAJIBHOTO PE3EPBA Y MAIIUEHTOK UCCIIETY-
eMBbIX TPYII. B rpyIimne naiueHToK paHHETO U MO37]-
HEro penpoAyKTUBHOTO BO3pacTa ObLIM BBISBJIEHBI
3HaYMMble oT/inuus B KoHIleHTpanuu ®CI'u AMT, a
taxxe ®AC (p < 0.001), OTJINYHUA B KOHIEHTPAIUU
uHTHOWHA B OBLIM HEOIpeZe/IeHHO 3HAYUMBIMU B
TpyTIIIe TAIeHTOK MOJIOXKe 35 JieT (p = 0.04). IIpu
aHa/IN3e He BBIABJIEHO CTAaTHCTUYECKH 3HAYHMMBIX
pasiuuuii B (yMMapHOM 00beMe SHYHUKOB B HCCITE-
JTIyeMbIX IPYIIIaXx.

V 41 manueHTKU OCHOBHOM rpymiibl (77.3 %) KOH-
neHTparuss AMI GbLTa HUKe YPOBHS 1.1 HT'/MJI, TOT/IA
KakK B IpyIIe CPAaBHEHUs 0JI00HOE CHIKeHUE (PUK-
CHUPOBAJIOCH TOJIBKO y 4 ManueHTok (4.8 %). 3uaue-
HuA OCT' y manueHTOK IPyIIbl CpAaBHEHNU, KaK IIpa-
BUJIO, HAXOJIWJINCh B Ipejiesiax oT 3 70 8 MME/mu.
V¥ 31 (58.5 %) manMeHTKHU OCHOBHOW TPYIIIIBI KOH-
nentparus OCIT okassiBasach Bbiliie 10 MME/mMn u
3HAUMMO OTJIMYAJIach OT TAKOBOU B IPYIIIE CpaBHE-
Hus (p < 0.001). ¥V 10 HAIeHTOK OCHOBHOM TPYyII-
bl (18.9 %) KoHIleHTpanusa HHrubuHa B Obl1a Hike
45 TIT/ MUL.

B TabJ1. 2 pe/icTaBIeHbI TOKA3aTe TN OBapHUAJIb-
HOT'O pe3epBa y MalHeHTOK C Pa3JIMIHbIMU (paKkTopa-
MU CHIDKEHUs OBapUaJIbHOTO Pe3epBa B aHaMHe3e.
CyMMapHBIH 00beM SUYHUKOB HE OTINYAJICS B HC-
cJIelyeMbIX TPyIIax. B rpyrime nmamueHToK ¢ IIOBTOP-
HBIMH OIIEPAIUAMH Ha OpraHaX MaJIOro Ta3a BhIsSBJIE-
HBI 3HaUNMOe IoBbINIeHne KoHIeHTpanuu OCI', cHu-
J)KeHMe KoHIeHTparuu AMI'. Y nanueHTOK ¢ 0CJI0XK-

The study groups were divided into subgroups:
A — early reproductive age (18—34 years), B — late
reproductive age (35—45 years). In Table 1 the val-
ues of serological and ultrasound parameters of
ovarian reserve in patients of the studied groups
are presented. In the group of patients of early and
late reproductive age, significant differences in the
concentration of FSH and AMH, as well as AFC
(p < 0.001), differences in the concentration of in-
hibin B were found to be vaguely significant in the
group of patients younger than 35 years (p = 0.04).
The analysis revealed no statistically significant dif-
ferences in the total volume of ovaries in the study
groups.

In 41 patients of the main group (77.3 %), the
concentration of AMH was lower than 1.1 ng/ml,
while in the comparison group such a decrease was
recorded only in 4 patients (4.8 %). The values of
FSH in patients of the comparison group were usu-
ally in the range of 3 to 8 mIU/ml. In 31 (58.5 %) pa-
tients of the main group the concentration of FSH
was higher than 10 IU/ml, and significantly differed
from that in the comparison group (p < 0.001). In
10 patients of the main group (18.9 %) inhibin b
concentration was below 45 pg/ml.

Table 2 presents indicators of ovarian reserve
in patients with different factors of ovarian reserve
decrease in history. Total ovarian volume did not
differ in the study groups. In the group of patients
with repeated operations on the pelvic organs re-
vealed a significant increase in the concentration
of FSH, a decrease in the concentration of AMH.
In patients with a complicated course of functional
ovarian cysts diagnosed pronounced increase in
the concentration of FSH, a reduction of the AFC.
In patients with pelvic inflammatory diseases in
history, the concentration of AMH did not show
statistically significant differences from the indi-
cators in the comparison group, and the number of
antral follicles was lower than in the comparison
group.

The wall of the cyst of the yellow body histolog-
ically consisted of connective tissue, on the inner
surface of which a layer of luteal cells was located.
The wall of follicular cysts also consisted of con-
nective tissue, the inner surface of which was lined
with small cubic cells. Luteinization of the epithe-
lium was noted. Functional cysts with almost com-
plete absence of epithelial lining were revealed.

Thus, in the group of patients with potentially
poor response to controlled ovarian hyperstimula-
tion, repeated operations on the pelvic organs were
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Ta6uuna 1. [Tokazarenu oBapuajJbHOTO pe3epsa, Me (QQS—Q%)
Table 1. Ovarian reserve indices, Me (QQS—Q%)

PaHHMI PeNPOAYKTUBHBIH BO3-
pact — A / Early reproductive

ITo3gHUI pENPOAYKTHB-
HbIHI Bo3pacT — b / Late

age — A reproductive age — B . 1
OHTPOJIb
H?iffa%Teﬂb OcHoBHaA Ipynma cpas- A~TIA  Ocuosmas ~ T'pymna cpas- I5-1IB Contrlz)l I
Indicator rpymma I / Henws II / p rpymnma I / Main  wenus IT / p (n=15)
Main group I Comparison group I Comparison
(n=25) group II (n=28) group II
(n=62) (n=22)
@®CT, MME/Mmn 117 7.2 <0.001 11.2 7.2 <0.001 3.61
FSH, mIU/ml  (8.02— (5.6—8.9)** (7.7-15.0)****  (6.5—8.2)** (2.10-5.30)
17.45)%***
AMT, Hr/mi 0.6 3.94 <0.001 0.79 1.98 <0.001 3.21
AMH, ng/ml  (0.5-0.8)****  (2.08-5.87) (0.21-1.16)****  (1.5-3.33)* (2.80-3.81)
Nurnbuu B, 38.0 72.7 0.040 56.6 64.7 0.586 126.00
or/ M (16.3-66.2)***  (41.2—95.0)* (19.4-99.5)**  (43-91.6)* (116.00-128.00)
Inhibin B,
pg/ml
CymMMapHBbIT 15.7 18.2 0.316 13.0 14.0 0.825 13.30
obbem ssuuHn-  (9.5—23.2) (12.7—24.4) (10.7-23.7) (11.2-16.5) (11.00-16.60)
KOB, cM?3
The total
volume of the
ovaries, cm3
DAC 6.0 11.0 <0.001 3.5 8.5 <0.001 15.00
AFC (4.2-9.7)****  (8.0-19.7) (2 —5.2)**** (7.0-10.0)* (7.00—18.00)

IIpumevanus: Me — mexnana; Q, u Q — 25-i U 75-i NPOLEHTHIN COOTBETCTBEHHO; * B CPABHEHNM € IPYNIOH CPAaBHEHMI
BBISIBJIEHBI PA3JIMYUUs CO 3HAUUMOCTBIO P < 0.05; ** B CpaBHEHUH C TPYIIIION CPABHEHUS BBISIBJIEHBI PA3JIMUUs CO 3HAUUMOCTHIO P < 0.001;
* B CpaBHEHHU C IPYIIION KOHTPOJISL BHLABJIEHBI PA3JIMYMS CO 3HAYMMOCTBIO P < 0.05; * * B CpPaBHEHUH C TPYIIIOH KOHTPOJISI BBISBJIEHBI

pasmmuuA O 3HAUUMOCTBIO p < 0.001.

Notes: Me — median; Q,, and Q . — 25" and 75" percentiles respectively; * compared with the comparison group differences with
significance of p < 0.05; ** compared with the comparison group differences with significance of p < 0.001; * in comparison with the
control group differences with significance of p < 0.05; * * in comparison with the control group differences with significance of p < 0.001.

HeHHbIM TeueHHneM OKfA guarHocTUpoBaHBI BBIpA-
JKEHHbIe TOBBIIIeHNe KoHIeHTparuu ®CI', cHmxke-
Hue ®AC. Y manueHToOK C BOCIATIHUTEIbHBIMUA 3a00-
nesanuaMu OMT B anamuese koHueHTpauusa AMI
He JIEMOHCTPUPOBaJIa CTATUCTUYECKH 3HAYUMBIX OT-
JIMYUH OT IOKa3aTeJiel B TPyIINe CPaBHEHUS, a KOJTU-
YECTBO AaHTPAIBHBIX (QOJUTUKYJIOB OBLIO HUIKE, YEM B
TpYIIIie CPAaBHEHUSI.

l'ucromoruyecku cTeHKa KHUCTBHI KEJITOTO TeJa
COCTOsJIa U3 COEIMHUTETLHON TKaH!, HA BHyTPEHHEH
IIOBEPXHOCTH KOTOPOM pacmojiarajcsi CJIOH JIITeu-
HOBBIX KJIETOK. CTeHKa (DOJUIMKYJISIPHBIX KHUCT TaK-
JKE COCTOsIIa M3 COEIMHUTEbHON TKAaHW, BHYTpPEH-
Hsisl IOBEPXHOCTh KOTOPOU ObLJIA BHICTIIAHA MEJIKUMHU
KyOmueckuMu KieTkamu. OTMeuasiach JIIOTEMHU3a-
U 3NUTeNNA. BelABAAINCh PyHKIIMOHATIbHBIE KU-
CTBI C TPAKTUYECKU TIOJTHBIM OTCYTCTBUEM JITUTEJIH-
AJIbHOU BBICTIJIKH.

Takum o6pa3oM, B TPYIINE MAITUEHTOK C MTOTEH-
[HaILHO O€THBIM OTBETOM Ha KOHTPOJIMPYEMYIO OBa-
PUAJIbHYIO TUNEPCTUMYJIAINIO Yallle BBIIOJIHSINCH
TIOBTOPHBIE OIlepaIiiy Ha OpraHax MajIoro Tasa, Jyallle

performed more often, complicated course of FOC
was diagnosed more often. The adhesive process of
the small pelvis (3" and 4™ degree) and chronic sal-
pingitis were more common in patients of the main
group.

Surgical aggression during surgery for func-
tional ovarian cysts is one of the risk factors for
reduction of ovarian reserve and a criterion of po-
tentially poor response to controlled induction of
superovulation using assisted reproductive technol-
ogies [6]. The decrease in ovarian reserve is charac-
terized by the following indicators: FSH more than
10 mIU/ml, inhibin B in less than 40 pg/ml, AMH <
1.1 ng/ml, ovarian volume less than 5 cm3, the num-
ber of antral follicles less than 3 in each ovary (or
less than 7 in both ovaries) [11].

Surgical trauma of the ovary leads to deep dis-
orders of blood circulation and innervation of the
organ, to the death of some of its key elements,
which, in turn, causes hormonal imbalance with
subsequent clinical manifestations in the form of
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Ta6una 2. [Tokasaresay 0BapuaJIbHOTO Pe3epBa y MAIMEHTOK C Pa3JIMYHBIMU (PaKTOPaMU CHUKEHUS OBAPUAJIBHOTO pe-

sepsa B anamuese, Me (Q,.—Q )

Table 2. Ovarian reserve indices in patients with various factors of an ovarian reserve decrease in the anamnesis,

Me (Q,,—Q)

@OCT, MME /M
FSH, mIU/ml

Iokazaresnu / Indicators AMT, Hr/mi

AMH, ng/ml

CyMMapHBIi

00BeM ANYHU-
Wurubus B, nr/min KOB, CM3
Inhibin B, pg/ml WAL AT The total

volume of the
ovaries, cm3

Omnepa- IToBTOpHasn 9.04 (6.7-11.7)* 1.81(0.76—3.7)* 64.8 (37.8—92.0) 9.0 (5.0-12.0) 17.0 (11.6—23.0)
LIUX Ha Repeated
OMT / (n=65)
Scr))r??gn IlepBuyHasn 7.50 (5.0-9.8) 170 (0.7—4.48) 62.9 (38.1—99.2) 7.0 (5.0-10.0) 14.6 (11.1-23.3)
the pelvic Primary
organs (n=72)
P 0.024 0.031 0.660 0.215 0.989
Teuenne  OciiokHeHHOE 10.60 (7.6— 1.90 (0.9-2.9)  72.9 (46.8—96.3) 6.0 (3.5-10.9)* 13.3 (8.3—-19.3)
QKA / Complicated 13.5)%
The (n=33)
course of
FOC Heocnoxuen- 9.20 (8.3-10.2) 2.60(2.2—4.4) 70.7(52.4—110) 8.0 (7.3-14.6) 16.5(13.9—-30.7)
HO€E
Uncomplicated
(n=104)
p 0.037 0.553 0.912 0.028 0.128
Bocma- Ectb / Present 8.2 (7.1-10.4) 3.3 (2.2—4.3) 64.4 (43.4-134) 7.0 (5.3—-13.1)* 17.8 (11.3-34.3)
JIATEJIb- (n=78)
HbIe 3200~
eBARILL Her / Not 9.4 (8.1-12.9) 1.3 (1.1-4.3) 73.5 (53.2—-86.2) 8.5(6.4-16.2) 13.1(10.2—27.3)
OMT / present
Inflam- (n =59)
matory P 0.133 0.304 0.823 0.036 0.345
diseases
of the
pelvic
organs

Ipumevanue. Me—Menuana; Q, uQ  — 25-i ¥ 75-i IPOLEHTUIN COOTBETCTBEHHO; *B CPABHEHHUU C IPYIIION CPABHEHHS BbIABIIEHEI

PAa3JIHYMs CO BHAYMMOCTHIO P < 0.05.

Note. Me — median; Q,  and Q  — 25™ and 75" percentiles respectively; * compared with the comparison group differences with

significance of p < 0.05.

JIMaTHOCTUPOBAJIOCH OCJ0KHEHHOe TeueHne OKA.
CriaeuHBIH IPOITeCC MaJIOTOo Taza (3-1 U 4-1 CTEeleHn)
Y XpPOHUYECKUH CAIBIIMHTUT Yallle BCTPEUanCh y ma-
IIMEHTOK OCHOBHOM TPYIIIIBL.

Xupypruueckas arpeccus IIpH OllepaIysaix 1o mo-
Boxy ®KA asnsercsa ogHUM u3 GaKTOPOB pUCKA CHU-
JKEeHUs OBapUAJIBHOTO pe3epBa U KPUTEPHUEM IIOTEH-
[HAJILHO OEJTHOTO OTBETA HA KOHTPOJIMPYEMYIO HH-
JIYKITAIO CYTIEPOBYJISIITUY TPU HUCIIOJIH30BAHUU BCIIO-
MOTATEIbHBIX PENPOAYKTHUBHBIX TEXHOJIOTUH [6].
CHIDKeHHe 0BapUAJIBHOTO pe3epBa XapaKTEPU3yeTCs
cnenyromumu nokazatessimu: OCI' 6osee 10 MME/
MJI, UHTUOWH B MeHee 40 nr/mut, AMTI < 1.1 Hr/mu,
00BeM SIMYHUKOB MeHee 5 CM3, KOJIMUECTBO aHTPAJTb-
HBIX (POJUTUKYJIOB MeHee 3 B KOUKIOM SUYHUKeE (HITH
MeHee 7 B 000MX SMYHUKax) [11].

menstrual dysfunction, reduction of ovarian re-
serve, infertility [6].

In the present study, menstrual disorders were
more common in the main group of patients, which
is a symptom of a decrease in the functional activ-
ity of the reproductive system of women with a re-
duced ovarian reserve. Various thermal energies,
realized in the ovarian tissues, in the later periods
after the operation have a significant suppressive
effect on steroidogenesis, as evidenced by the in-
crease in the concentration of FSH in the follicular
phase of the menstrual cycle. Menstrual disorders
by type of chronic abnormal uterine bleeding was
observed in every third patient in the form of heavy
uterine bleeding and intermenstrual uterine bleed-
ing. Abnormal uterine bleeding in the form of inter-
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OnepannoHHas TpaBMa IMIHUKA BeZIET K TIIy00-
KM PacCTpoicTBaM KpOBOOOpAIlleHUsI U WHHEPBa-
MY OpPTaHa, K TUOeJIN YacTH ee KIIOUEBhIX dJIeMeH-
TOB, UTO, B CBOIO OUY€PE/Ib, BHI3BIBAET TOPMOHATBHBIN
ZcOaIIaHC C TOCIIEAYIOIINMY KITMHUYECKUMU IIPOSIB-
JIEHUAMU B BUZIE HApyIIEHUs MEHCTPYaJIbHOU (PyHK-
[IUY, CHIKEHUS OBAPUATIBHOTO pe3epBa, NHQPEPTIIIb-
HoctH [6].

B HacrosIeM uccsieToBaHUN B OCHOBHOU I'PYTIIIE
MAIMEHTOK Yallle BCTPeYaIuCh HapyIlleHUs MEHCTPY-
JIbHOY (YHKITNH, UTO SBJISIETCS CUMIITOMOM YMEHb-
meHus (PyHKITUOHAJIBHON aKTUBHOCTH PENPOYKTHB-
HOU CHCTEMBI KEHIITUH CO CHUKEHHBIM OBapHaJIb-
HBIM pe3epBOM. PaszjmyHble TepMUYECKHEe SHEPIUH,
peaIN30BaHHbIE B TKAHIX IUYHHUKA, B IIO3THUE CPO-
KU TIOCJIE OIlepalli OKa3bIBAIOT 3HAUUTEIBHOE Cy-
MPECCUBHOE BJIUSTHUE Ha CTEPOUIOTEHES, O UEM CBHU-
JIETebCTBYeT NOBbIIeHUe KoHIeHTpauuu OCI' B
domnukysapHyo a3y MeHCTpyaybHOTO Iukiaa. Ha-
PYLIEHH MEHCTPYAJIbHOTO ITUKJIA IO TUILY XPOHUYE-
CKHX aHOMaJIBbHBIX MaTOYHBIX KpoBoTeueHu! (AMK)
HaOJTIOAINCh Y KaXKTON TPeThel MallueHTKH B BUE
OOWJIBHBIX MATOYHBIX KPOBOTEUEHUH M MEKMEH-
CTpyaIbHBIX MAaTOUHBIX KpoBoTeueHnit (MMK). AMK
B Buzile MMK, osmromeHopes yaille BCTpEYaINCh B
OCHOBHOM TpYIIIIE.

TecHass anHaromMmyeckass U (QYHKIIMOHAIbHASL
B3aMMOCBSI3b MATKH, MATOYHBIX TPYO U SHYHUKOB
MIPE/III0JIATAET, YTO OTIEPATHBHOE BMEIIATEIHCTBO HA
OTHOM W3 STUX OPraHOB IPUBOAUT K M3MEHEHHUAM
B zipyroM. IToBTopHble onepanuu Ha OMT Hapymia-
IOT KPOBOCHA0KEHUE U MPUBOAAT K CHIDKeHHIo OP.
B ocHOBHOI rpymie maryeHTKaM dYaie BBITOJIHS-
JICh TIOBTOPHBIE ONEPAIlUH HA OpraHax MaJIoro Tasa.
CriaeuHBIN IIPOITeCC MaJIOTO Tasa (3-1 U 4-U CTEeIeHN)
U XPOHUYECKUHN CAJIBIIMHTHUT C OKKJIIO3UEH MaTOYHBIX
TPyO YaIe JUAarHOCTUPOBAIHCH Y MAIIMEHTOK OCHOB-
Ho# rpynmbl. OcioxkHeHHOe Teuenre OKS nHabmroma-
JIOCh YaIle B OCHOBHOH rpymrre (p <0.001). IToBrop-
HbIE OIepaIlii Ha AMYHUKAX TAaK:Ke Yallle BhIIOJIHI-
JIUCH TTAIIUEHTKAM OCHOBHOMU TPYIIITHI.

Kucrosnble 00pa3oBaHuUs Yallle BBISABJISIUCH B
IIpaBOM fANYHUKE (70.1 %) IO CPAaBHEHUIO C JIEBBIM
(29.9 %). I10 coryacyercsi ¢ JAHHBIMH, OIMYOJIUKO-
BaHHBIMHU B QaHAJIOTHYHBIX HCCIIE0OBAHUAX TPYIIIT 1a-
nueHTok ¢ ®KS, u ABgerca noATBEPKAECHUEM Teo-
puu 6oJ1ee paHHeH u 6osiee BBICOKOH QYHKITMOHATH-
HOU aKTUBHOCTHU MPABOTO SMYHUKA 110 CPABHEHHIO C
JIEBBIM.

B marorenese ¢opmupoBaHus GHOUTHKYIAPHBIX
KHUCT KJIIOUEBbIE POJIM UTPAIOT IIEPCUCTEHITNS HEOBY-
JINPOBABIIET0 (HOJUTHUKYJIa U HAKOIUIEHHE B €ro Io-
J0cTd QOJUTUKYIIAPHON JKUAKOCTH. CTEHKU KUCT CO-

menstrual uterine bleeding, oligomenorrhea were
more common in the main group.

The close anatomical and functional relation-
ship of the uterus, fallopian tubes and ovaries sug-
gests that surgery on one of these organs leads to
changes in the other. Repeated operations on the
pelvic organs disrupt blood supply and reduce the
OR. In the main group of patients, repeated opera-
tions on the pelvic organs were performed more of-
ten. Small pelvic adhesions (3" and 4" degree) and
chronic salpingitis with tubal occlusion were more
often diagnosed in patients of the main group. Com-
plicated course of FOC was observed more often in
the main group (p <0.001). Repeated operations on
the ovaries were also performed more often in pa-
tients of the main group.

Cystic formations were more often detected in
the right ovary (70.1 %) compared to the left one
(29.9 %). This is consistent with the data published
in similar studies of groups of patients with FOC,
and is a confirmation of the theory of earlier and
higher functional activity of the right ovary com-
pared to the left.

In the pathogenesis of the formation of fol-
licular cysts, the persistence of the unovulated fol-
licle and the accumulation of follicular fluid in its
cavity play key roles. The walls of the cysts contain
granulosa and theca cells. Follicular cysts are the
result of multifactorial causes, among which a key
role is given to the disruption of the hypothala-
mus — pituitary — ovaries system, which leads to
desynchronization of the activity of biochemical
factors involved in the intrafollicular mechanism
of ovulation, including prostaglandins, proteolytic
enzymes, oxytocin and relaxin. The formation of
cysts of the corpus luteum caused by hormonal
imbalances and poor circulation and lymphatic
drainage in the tissues of the ovary. Luteinized
granulosa and theca cells are located in the wall of
the cyst in the form of layers or separate groups.

Thus, for the formation of a potentially poor re-
sponse to stimulation with characteristic indicators
of reduced ovarian reserve (increased concentra-
tion of FSH, decreased concentration of AMH and
AFC), significant factors are: surgery on the ovaries,
repeated surgery not only on the ovaries, but also
on other organs of the small pelvis (uterus, fallo-
pian tubes), inflammatory processes (adhesions,
salpingitis). It was found that the severity of ovarian
reserve reduction was higher in complicated clinical
course of functional ovarian cysts.
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JIepIKaT TpaHyJIe3HbIEe U TeKa-KJIeTKU. POoJUTUKYIIsp-
HbIe KHCTBI SIBJIAIOTCSI Pe3yJIbTAaTOM MHOTO(MAKTOP-
HBIX IPUYHH, CPEAN KOTOPBIX KJIIOUYEBas POJIb OTBO-
JIUTCSI HAPYIIIEHWIO B CHCTEME TUIIOTAJIaMyC — TH-
nou3 — AUIHUKHU, YTO MPUBOJUT K JECHHXPOHHU-
3alMU aKTUBHOCTH OMOXUMHUYECKUX (PAaKTOPOB, yda-
CTBYIOIIUX B UHTPA(OJUTHKYJIIPHOM MEXaHU3ME OBY-
JIAIAY, BKJIIOYAs MPOCTarJIaHINHbI, IPOTE0JIUTHYE-
ckue hbepMeHThI, OKCUTOIMH U pestakcuH. O6pa3oBa-
HHE KUCT KeJITOTO TeJla BRI3BAHO TaKyKe TOPMOHATb-
HBIM JICOAJIaHCOM U HapyIIIEHHEM KPOBOOOpAIIeHHUs
u JIUMQOOTTOKA B TKAHAX SIMUYHUKA. JIIOTEMHU3UPO-
BaHHBIE TPaHYJIE3HbIE U TEKA-KJIETKU PacCIoJIararT-
¢ B CTEHKE KUCTHI B BHUJIE IIJIACTOB WJIM OTETbHBIX
TpyIIL.

Takum ob6pazom, /i1 GOPMHUPOBAHUS IOTEH-
IHaJIbHO OEHOTO OTBETAa HAa CTHMYJIAITUIO C XapakK-
TEPHBIMHU TI0KA3aTeISIMU CHUKEHHOTO OBapHUaJIbHO-
ro pesepBa (noBblenue koHreHTpanuu OCIY, cHu-
skeHue KouneHTpanuu AMIT u ®AC) 3HAYNMBIMHU
(akTopaMu ABJISIOTCA: OIEPAUN HA SUYHUKAX, I10-
BTOPHBIE XUPYPTUUECKHE BMeIIaTeIbCTBA HE TOJIBKO
Ha ANYHUKAX, HO M HA JIpDyTUX OpraHax Majoro Tasza
(MaTka, MaTO4YHbIE TPYOBI), BOCIIAJHUTEbHBIE IPO-
mecchl (CITaeuHbIA ITPOIIECC, CAIBITUHTUT). Y CTaHOB-
JIEHO, UTO BBIPAKEHHOCTDH CHIDKEHUSI OBAPUAJILHOTO
pe3epBa BbIIIIe TTPU OCJIOKHEHHOM KJIMHHUYECKOM Te-
uyenuu OKA.
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Evaluation of the proliferative and antiproliferative properties of
endometrial cells during its hyperplasia associated with chronic
endometritis
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AHHOTAIINA

IIpoBenieHa omeHKA TPOIHQEPATUBHBIX ¥ aHTUIIPOJIN(EPATUBHBIX CBOHCTB KJIETOK HH/IOMETPHS IIPH €r0 THUIepILIa-
31U, ACCOIUMPOBAHHON C XPOHIUECKUM 3HAoMeTpUTOM (X9). B nccienoBanue Bonumy 60 ManueHToK, U3 HUX Y 20 [IPU T'H-
CTOJIOTHYECKOM U3yUeHHUH OHOITATOB SH/IOMETPHA BbIABJIEHBI THIIEPILIA3Us SHAOMETpUs 6€3 aTUIINH, aCCOIMUPOBAHHA C
X3 (I rpymma), y 20 — X9 (II rpymma) Uy 20 — HOpMasIbHbIH sHA0MeTpHi (11 rpymma — rpyrmma KOHTPOosIs). YCTaHOBJIEHO,
YTO IIPU TMIIEPIUIA3UU SHIOMETPUSI, aCCOITUUPOBAHHON ¢ XD, HabJII0/1aeTcs MOBbIIIeHHas1 aKcnpeccust Ki-67 (tuiommaap umM-
MYHOIIO3UTUBHBIX CTPYKTYP COCTaBHJIA 22.73 + 2.03 % II0 CPABHEHUIO C 7.43 + 1.05 % B IPYIIIIe XPOHUIECKOTO SHAOMETPUTA
1 2.0 % B IpyIIIe KOHTPOJISA) U p16™*4 (11011181 UMMYHOIIO3UTHBHBIX CTPYKTYP IOCTUTIIA 30.0 % II0 CPABHEHUIO C 5.8 % BO
II rpynre u 2.6 % B I11 rpymine). YpoBeHb SKCIpeccHu p16™42 mpsamMo mponopIrioHaieH ypoBHIo sKkcrpeccru Ki-67; koaddu-
nueHT KoppesAnuu CiupMeHa coctaBuil 0.869, p = 0.0001, k03dduruenT [Tupcona — 0.909, p = 0.0001.

Koakcmpeccust Ki-67 u p16™V42 MoskeT ObITh CUTHAJIOM HapyIIEHUS KJIETOYHOTO ITUKJIA U TpebyeT MoucKa pakTopoB,
OTIpeZIeJIAIOIINX OJJHOBPEMEHHYIO SKCIIPECCHI0 3TUX MAapPKEPOB IIPU JAHHOU IIaTOJIOTHH.

Knaroueswvle crosa: TUIIEPIIa3uA SHAOMETPUA, XpOHI/I‘IeCKI/Iﬁ SHAOMETPUT.

ABSTRACT

Evaluation of proliferative and antiproliferative properties of endometrial cells during its hyperplasia associated with
chronic endometritis (CE) was carried out. The study included 60 patients, during histological examination of endome-
trial bioptates it became known that 20 of them had endometrial hyperplasia without atypia associated with CE (group I),
20 — CE (group II) and 20 — with normal endometrium (group III — control group). It was found that hyperplasia of the
endometrium associated with CE was associated with increased expression of Ki-67 (the area of immunopositive structures
was 22.73 + 2.03 % compared to 7.43 + 1.05 % in the group of chronic endometritis and to 2.0 % in the control group) and
p16™*4 (the area of immunopositive structures reached 30.0 % compared to 5.8 % in group II and 2.6 % in group III). The
level of expression of p16™*4 is directly proportional to the expression level of Ki-67; Spearman rank correlation coefficient
was 0.869, p = 0.0001, Pearson correlation coefficient — 0.909, p = 0.0001.

Co-expression of Ki-67 and p16™¥4 may be a signal of cell cycle disorders and requires the search for factors determin-
ing the simultaneous expression of these markers in this pathology.

Keywords: endometrial hyperplasia, chronic endometritis.

BBEAEHUNE

B cTpyKType KEHCKHUX OHKOJIOTUUeCKUX 3a60J1e-
BaHUU PaK SHAOMETPHUS 3aHUMAET CETOIHS 2-e Me-

INTRODUCTION

Endometrial cancer is currently ranked 2" in
the structure of female cancer [1]. Its development

ITocrynmia 14.01.2019
IIpunaTa 24.01.2019

*A8mop, omeemcmeeHHblil 3a nepenucky

3arBopHuIKas Anekcangapa BagumosHa: ®TBOY BO «IO:xHO-YpambeKuit
rocyZiapCTBEHHBIN MeIUIIMHCKUI yHUBepcHuTeT» Mun3apasa Pocenu. 454092,
r. Yesns6uHCK, yi1. BopoBckoro, 64.

E-mail: monostyle@list.ru

Received 14.01.2019
Accepted 24.01.2019

*Corresponding author

Zatvornitskaya Aleksandra Vadimovna: South Ural State Medical University,
64, Vorovskogo Str, Chelyabinsk, 454092, Russia.

E-mail: monostyle@list.ru

28

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-1-28-35

Kazachkova E.A. et al. / Journal of Siberian Medical Sciences 1 (2019) 28—35

cro [1]. Ero pazBuTue KOppeaupyer ¢ runepIuiasuei
sHpomerpus (I'9). McenenoBanue MapKepoOB, O3B0~
JISIOIIUX OTPEETUTh PUCK BO3MOXKHON OHKOTPAHC-
dopmanum sHAOMETPUA IpH ['D, ABJIAETCA aKTyalb-
HbeIM. CJieJlyeT OTMETUTh, uTo I'D HepenKo acconu-
WpOBaHa C XPOHUUECKUM SHI0MeTpUToM (X3), mpu
STOM B SIIUTEJIUU WKW MATKU YacTO PETUCTPUPY-
eTcsl BUpYC manmwyuioMbl yesnoBeka (BITY) [2]. Ya-
cToTa oOHapy»KeHUs OaKTepUabHBIX BO30yuTEIeH
[IPU XPOHUYECKOM DHAOMETPUTE CHU3IIACH B HACTO-
silliee BpeMs B 2 pasa, a BhIABJIEHHE BUPYCHBIX areH-
TOB BBIPOC/IO Ha TpeTh [3]. IIpu uccienoBanum ya-
JIEHHBIX ITPENapaToB MATKU IO IIOBOJY THIIEpILIA-
CTHYECKUX IpoIieccoB sHAOMeTpus BITY o6Hapyxku-
BAIOT B 24 % ciy4aes [4]. I3BeCTHO, UTO yBeTUUEHUE
SKCIpeccun Mapkepa nposudeparuu Ki-67 u map-
Kepa aHTUNPOIN(hEePaTUBHON aKTUBHOCTH p16™K4a g
KJIETKaX SIBJISIETCS MPETUKTOPOM OHKOJIOTHYECKHIX
3abosieBanuii [5, 6]. B TO ke Bpems uccae0BaHuUs,
TIOCBSAIIEHHBIE OIIEHKE HKCIIPECCUU STUX MAapPKEPOB B
sHAOMeTpuu npu I'D, accoruupoBaHHOH ¢ X9, MaIo-
YHCJIEHHBI ¥ IPOTUBOPEYUBHI [7—9].

IOEJDb UCCAEAOBAHUA

Onenuts nponudepaTUBHYI0 U aHTUIIPOJIUde-
PaTHUBHYIO aKTUBHOCTH KJIETOK HH/IOMETPUS IIPU €T0
TUIIepIUIa3uY, acCOIMUPOBAHHON ¢ X, Ha OCHOBe
U3y4yeHUs dKcrpeccuu mpotenHoB Ki-67 u p16™K4a g
CIM3UCTOH 060JI0YKe MATKH.

MATEPHAJIBI 1 METO/ABbI

O6ctenoBaHo 60 MAIMEHTOK, U3 HUX Y 20 IpH
THCTOJIOTHYECKOM U3yUeHNUN OMONITaTOB SH/IOMETPHUS
BBIsIBJIEHBI ['D 6e3 aTUINH, acCOIUHUPOBAHHASA ¢ XO
(Irpymma), y 20 — X9 (II rpynmna) u'y 20 — HOpMasb-
sbIi sHA0MeTpri (III rpynma — rpymma KOHTPOJIA).
Kputepru BKIIIOUEHUs: PENPOYKTUBHBIA BO3PACT,
nHGOPMHUPOBAHHOE COTJIACHE HA YYACTHE B UCCIIEZO-
BaHuHN. Kputepuy HCK/IIOUEHUs: OBYJIATOPHASA JIHC-
byHKIMA, aIeHOMIO03, MHOMAa MATKH, TpeOyroIast
XUPYPIUYECKOTO JIeUeHHsI, aTuImaeckas ['D.

BuornraTel sHAOMETPUSA MOJyJYaau Ha 18—22-i
JTHA MEHCTPYaJbHOTO IUKIAa: B I rpymnme — myrem
MaHyaJIbHON BaKyyMHOU aCHUpAIUU IIOZ KOHTPO-
seM rucrepockonuu, Bo II u III rpynmnax — myrem
nainesnb-6uoncun. [lemapaduHU3UPOBAHHBIE CPE3bI
OKPAIIMBAIN TeMATOKCUJIMHOM U D03WHOM, ITHKPO-
(ykcuHOM 110 BaH I'u30Hy.

[nazmaTuyeckue KJIETKU UAEHTH(DUIIUPOBA-
JIA C TIOMOIIBIO MBIIITUHBIX MOHOKJIOHAJIbHBIX AHTHU-
tes (MKAT) CD 138 / syndecan — 1 (clon B-A38, r.t.u.,
Cell Marque Sigma — Aldrick Company, USA). [lis
oIleHKU Mapkepa npostudeparnuu Ki-67 ncnoapzoa-
s MKAT x Ki-67 (Cell Marque, ko SP6, 1 : 100),

correlates with endometrial hyperplasia (EH). The
study of markers to determine the risk of possible en-
dometrial cancer transformation in EH is relevant.
It should be noted that EH is often associated with
chronic endometritis (CE), and the human papillo-
mavirus (HPV) is often recorded in the epithelium
of the neck of the uterus [2]. The frequency of detec-
tion of bacterial pathogens in chronic endometritis
has now decreased by 2 times, and the detection of
viral agents has increased by a third [3]. In the study
of remote uterine preparations for hyperplastic pro-
cesses of the endometrium, HPV is detected in 24 %
of cases [4]. It is known that an increase in the ex-
pression of Ki-67 proliferation marker and p16™¥4
antiproliferative activity marker in cells is a predic-
tor of cancer [5, 6]. At the same time, studies on the
evaluation of the expression of these markers in the
endometrium in EH associated with CE are small
and contradictory [7—9].

AIM OF THE RESEARCH

To estimate proliferative and antiproliferative
activity of endometrial cells in its hyperplasia asso-
ciated with CE, based on the study of the expression
of the proteins Ki-67 and p16™%4 in the lining of the
uterus.

MATERIALS AND METHODS

60 patients were examined, during histologi-
cal examination of endometrial bioptates it became
known that 20 of them had EH without atypia as-
sociated with CE (group I), 20 — CE (group II) and
20 — with normal endometrium (group III — con-
trol group). Inclusion criteria: reproductive age, in-
formed consent to participate in the study. Exclu-
sion criteria: ovulatory dysfunction, adenomyosis,
uterine fibroids requiring surgical treatment, atypi-
cal EH.

Endometrial bioptates were obtained on 18%—
2274 days of the menstrual cycle: in group I — by
manual vacuum aspiration under hysteroscopy, in
groups II and III — by pipel-biopsy. Deparaffina-
tion the sections were stained with hematoxylin and
eosin, Van Gieson’s stain.

Plasma cells were identified with mouse mono-
clonal antibodies (moAb) CD 138 / syndecan — 1
(clon B-A38, r.t.u. Cell Marque Sigma — “Aldrick
Company”, USA). To assess the proliferation mark-
er Ki-67 we used moAb to Ki-67 (Cell Marque, SP6
clone, 1 : 100), to estimate the p16™*4 expression
level — specific serum to the protein p16™%4 from
the CINtec histology kit (“mtm laboratories AG”,
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JULS OIIEHKH YPOBHA SKcIpeccuu p16™4? — cienmdu-
YECKYIO ChIBOPOTKY K OesTKy p16™¥4 13 Habopa CINtec
histology kit (“mtm laboratories AG”, Germany). 13-
yUeHHe 3TUX MapKepoB ObLIO OCHOBAHO HA OIEHKe
MHTEHCUBHOCTH KOPUYHEBOTO OKpPAIIMBAHUS sJIEP
MMOPAKEHHBIX KJIETOK. AHAIM3UPOBATIN PABHOMEP-
HOCTb pacIpezie/IeHHs] METOK, HTHTEHCUBHOCTb OKpa-
CKM, TPOIEHT MO3UTUBHO OKPAIIEHHBIX KJIETOK IIy-
TeM MOP(OMETPHUUECKOTO aHAIN3a He MeHee 1000
KJIETOK B 10 OJIAX 3peHust. [Ipu oTcyTeTBIY SKCIpec-
cuu p16™%4a 1 Ki-67 00pasIibl CYUTATN HETATHBHBIMHU.
[Tpu eAMHIUYHOM SKCIIPECCUU BBISBIISLITH PEIKIE OZH-
HOYHBIE KJIETKH JKeJIe3 U CTPOMBI SHIOMETPHS ¢ KO-
pUYHEBBIM OKpaIIMBaHUEM fiep; IIPH O4aroBOH —
HEMHOTOUNCJIEHHBbIE CKOIUIEHUS KJIETOK C SIPaMH,
OKpAaIlleHHbIMU B KOPUYHEBBIH LBeT; TIpu Aubdy3-
HOH dKCIpeccuy — KJIETKU ¢ KODUYHEBBIMU SPAMU
II0 BCEH TOJIIIE SHIOMETPUSI B KeJjie3axX U CTPOME.

Jna oObeKTHBU3alMU OLEHKU SKCIIPECCHU
Ki-67 1 p16™X4 yenosb3oBaIu MOp(poMeTpUYeCKUun
a”anmu3atop usobpaskenuit «BugeoTecT-Mopdoio-
rusa 5.2» (Poccus). CpaBHeHHe MeXAy TpyIIIaMU
IIPOBOJIMJIN HellapaMeTPUYEeCKUMU CTATUCTHYECKU-
MH METOJIaMU C HCIIOJIb30BaHUEM Kpurtepus MaH-
Ha — YurHu. Iloporosas BejnM4YWHA BEPOATHOCTU
OIIMOKY YCTaHABIMBAJIACh TPA/IUIIMOHHO HA YPOBHE,
paBHOM 0.05. Tak Kak B OOJIBIIMHCTBE CIyYIaeB pac-
IIpefieJIeHNe He COOTBETCTBOBAJIO 3aKOHY HOPMAaJIb-
HOTO pacIpefiejieHus, a TaKke aHAJIU3UPOBAJINCH
KOJINUECTBEHHBI U KaUeCTBEHHBIH IMPU3HAKU, IS
BBISIBJIEHUS B3aUMOCBSI3H IIPU3HAKOB BBIUHCIISIIN
k03 Punuents! koppensanuu Cnupmena u [lupco-
Ha. PacueTsI BBITIOJTHEHBI C IIOMOIIIHIO TEPCOHAJIBHO-
IO KOMIIBIOTEPA C UCIIOIH30BAHNEM CTATHUCTUYECKO-
ro nakera Statistica 10 (StatSoft).

PE3YJIBTATHBI U OBCY:KAEHUE

Cpenuuii Bo3pacT marnueHToK 1 rpymmel cocTa-
BUJ 41.78 + 0.5 073, Bo I rpymnine — 34.2 + 1.5 roza,
B III rpynne — 33.85 + 0.7 roxa. [losyueHHsie pe-
3yJIbTAThl HE MMeJIN CTaTUCTUYeCKU 3HAYUMBIX OT-
smanii (p 1, 2 = 0.06; p 1, 3 = 0.058).

Y Bcex KeHIIUH | Tpymmmbl 3aperucTpupoBaHa
I'D 6e3 aTtunuu B coueTaHuu ¢ XO HU3KOHU CTEIEHU
AKTHUBHOCTU U Pa3JIMYHOM CTeleHU BBIPAXKEHHOCTH.
Bo II rpymme — ymMepeHHO BBIPaKEHHBIM XO HU3-
KOU CTeleH! aKTUBHOCTH, SHIOMETPUH paHHEH cTa-
nuu ¢aspl cekpelld MeHcTpyasbHOro nukiaa. B II1
rpymIe 5HOMETPUN COOTBETCTBOBAJ CpefHEN cTa-
Jun Gasbl CeKperyu.

IIpu omnenke mposudepaTHBHOU aKTHBHOCTU
SHJIOMETPUS BBISBJIEHO, YTO €ro 00pasIbl B IPyI-
Ile KOHTPOJIA CTaTUCTUYECKU 3HAUMMO Yallle Hera-
TUBHBI B OTHOLIeHNH Oeska Ki-67. Ilnomans nMmy-

Germany). The study of these markers was based
on the assessment of the intensity of brown staining
of the nuclei of the affected cells. Uniformity of la-
bel distribution, color intensity, percentage of posi-
tively colored cells were analyzed by morphometric
analysis of at least 1000 cells in 10 fields of view.
In the absence of p16™*42 and Ki-67 expression, the
samples were considered negative. Single expres-
sion revealed rare single cells of glands and stroma
of endometrium with brown staining of nuclei; fo-
cal expression revealed few clusters of cells with
brown colored nuclei; diffuse expression revealed
cells with brown nuclei throughout the thickness of
endometrium in glands and stroma.

To objectify the evaluation of Ki-67 expres-
sion and p16™*44, the morphometric image analyzer
“VideoTest-Morphology 5.2” (Russia) was used.
Comparison between the groups was carried out by
nonparametricstatistical methods using the Mann —
Whitney test. The error probability threshold was
traditionally set at 0.05. Since in most cases the dis-
tribution did not correspond to the law of normal
distribution, as well as quantitative and qualita-
tive characteristics were analyzed, Spearman and
Pearson correlation coefficients were calculated to
identify the relationship between the characteris-
tics. The calculations were performed using a per-
sonal computer using statistical package Statistica
10 (StatSoft).

RESULTS AND DISCUSSION

The mean age of I group patients was 41.78 + 0.5
years, in group II — 34.2 + 1.5 years, in group III —
33.85 + 0.7 years. The obtained results had no sta-
tistically significant differences (p 1, 2 = 0.06;
p1,3=0.058).

In all women of group I, EH without atypia was
registered in combination with low degree of activity
and varying severity CE. In group II — moderately
expressed low degree of activity of CE, the endome-
trium of the early stage of the secretion phase of the
menstrual cycle. In group III, the endometrium cor-
responded to the middle stage of the secretion phase.

The evaluation of proliferative activity of the
endometrium revealed that its samples in the con-
trol group were significantly more often negative for
Ki-67 protein. The area of immunopositive struc-
tures was only 2.0 % (Fig. 1, A).

During CE (group II) a predominantly single
form of Ki-67 expression was recorded. The area
of immunopositive structures was 7.43 + 1.05 %
(p 2,1=0.00023; p 2, 3 = 0.004) (Fig. 1, B).

30

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-1-28-35

Kazachkova E.A. et al. / Journal of Siberian Medical Sciences 1 (2019) 28-35

Puc. 1. dxcnpeccus Ki-67 (MMMyHOTHCTOXUMHUYECKUH METO/] ¢ aHTUTeIaMu npotuB Ki-67,
ToJIMMepas3Hasi TeCT-CUCTeMa, yBeJTndeHue (yB.) 400):

A— Yy naneHTOK I'PYIIITbI KOHTPOJIA; B— IIPpU XPOHUYECKOM 3HAOMETPUTE HU3KOU CTeleH’ AKTHUBHOCTH;
C— IIpU TUIEPIVIa3uU SHAOMETPUSA B COYETAHUUN C XPOHUYECKUM 9H/IOMETPUTOM HU3KOM CTEIIeHH aKTUBHOCTHU
Fig. 1. Expression of Ki-67 (immunohistochemical method with antibodies against Ki-67,
polymerase test-system, magnification (magn.) 400):

A — in patients of the control group; B — in patients with chronic endometritis of low activity;

C — in patients with endometrial hyperplasia in combination with chronic endometritis of low activity

HOIIO3UTHUBHBIX CTPYKTYP COCTaBWJIA JIUIIb 2.0 %
(puc. 1, A).

IIpu X3 (II rpynma) perucTpUpOBaIA IPEUMY-
IIIECTBEHHO eUHUYHYI0 (popmy 3kcipeccun Ki-67.
ITnomasb UMMYHOIIO3UTHBHBIX CTPYKTYP COCTaBH-
aa7.43 + 1.05 % (p 2, 1 = 0.00023; p 2, 3 = 0.004)
(puc. 1, B).

IIpu I'D, acconuuposannoii ¢ XD (I rpymma),
onpeziensanu 1udodysHyo GopMy SKCIPECCHH 3TO-
ro Mapkepa. IIomaap IMMYHOIIO3UTUBHBIX CTPYK-
Typ cocraBmwia 22.73 + 2.03 % (p 1, 3 = 0.0003,
p1,2=0.0004) (puc. 1, C).

BhIIIEN3I0KEHHOE CBU/IETEIBCTBYET O BBICO-
KOU mposudepaTHuBHOU aKTHUBHOCTU KJIETOK SITUTE-
JIVS JKeJIe3 ¥ CTPOMBI 3H/IoMeTpus nipu ['D, accoru-
HMPOBAaHHOU ¢ XD, U YKa3bIBaeT HAa AKTUBHO UJyIIHE
IIPOILIECCHI JIEIEHHUS.

During EH associated with CE (group I) the
diffuse form of expression of this marker was deter-
mined. The area of immunopositive structures was
22.73 + 2.03 % (p 1, 3 = 0.0003; p 1, 2 = 0.0004)
(Fig. 1, C).

The foregoing demonstrates the high prolifera-
tive activity of epithelial cells of glands and stroma
of endometrium at EH associated with CE and indi-
cates the extensive process of division.

It is known that in normal epithelial cells, par-
ticularly of the neck of the uterus, p16™*4 protein is
expressed in very small amounts and is not detect-
ed by immunohistochemical methods. At the same
time, in diseases of the neck of the uterus associ-
ated with HPV, its excessive expression is observed
[10, 11]. As for our material, 85 % of the endome-
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Puc. 2. OtcyTcTBHe 3KCIIpeccru p16™4 B cTPYKTypHBIX KOMIIOHEHTAX CJIN3UCTON 000JI0UKY MATKU MTAIIEHTKH IPYIIIIBI
KOHTPOJIs1 (MMMYHOTHCTOXHUMHYUECKUN METO/T C aHTUTEJIAMHU IIPOTUB P16, rmosimMepasHast TeCT-CUCTEMA, YB. 400):
Fig. 2. The lack of expression of p16™¥4 in the structural components of the mucous membrane of the uterus of a fe-
male patient of the control group (immunohistochemical method with antibodies against p16™ polymerase
test-system, magn. 400)

V3BecTHO, YTO B HOPMAJIbHBIX ITUTETUATBHBIX
KJIeTKaX, B YACTHOCTHU IIIEHKH MaTKH, OeJIOK p16™K4a
9KCIIPECCUPYETCsI B OUeHb MAJIOM KOJIMUECTBE U UM-
MYHOTHUCTOXUMHYECKUMH METO/IAMU He BBIABJISAET-
cs1. B To xe Bpems mpu 3a601eBaHUIX IIEHKU MaT-
KU, accoruupoBaHHbIX ¢ BITY, Habsromaercss u30bI-
TOYHAs ero sKcmpeccus [10, 11]. YTo Kacaercs Harile-
ro MaTepuasia, TO B TPYIIIIe KOHTPOJI 85 % 06pasiion
9HJIOMETPUS ObUTH HETAaTHBHBI B OTHOIIEHUH OeJiKa
p16™K4a B 15 % 3aperucTpupoBaHa eUHIUIHASA Pop-
Ma €ro SKCIIPECCUU UCKIIOUUTETHHO B IOBEPXHOCT-
HOM s1nuTesny. Heb3sl HCKJIIOUUTB, UTO 9TO CBA3a-
HO C BO3MOKHBIM TPAH3UTOPHBIM XapaKTEPOM IIa-
MUIIOMaBUpycHON WHpeKnuu. CpeHsas IIoIaab
WMMYHOIIO3UTUBHBIX CTPYKTYP B TPYIIIIe KOHTPOJIS
cocraBmia 2.6 % (puc. 2).

ITpu X3 (II rpynma) TobKo 5 % 06pas3IoB dH-
JIoMeTpus ObLIN HETATUBHBI B OTHOIIIEHUH p16NK42,
Y 95 % 3apeructpupoBaHa equHUYHasA popmMa dKC-
npeccun Oenka p16™¥4e, CpenHss IJIOMALb UMMY-
HOIIO3UTUBHBIX CTPYKTYp — 5.8 % (puc. 3, A).

ITpu I'D, acconmuposanuoii ¢ XD (I rpymnma), B
10 % o0pasiibl SHOMETPUS ObLIU HETAaTUBHBI B OT-
HomeHuu p16™%42 B 80 % ycranoBieHa auddysHas
U B 10 % — ouaroBas dkcrpeccus p16™%4a, Cpennsis
IUIOIIA/Th UMMYHOIIO3UTUBHBIX CTPYKTYP JIOCTHUTJIA
30% (p 1,2 =0.0001; p 1, 3 = 0.0001) (puc. 3, B).

B smuTenmu medKu MaTKU y 20 % STUX KEH-
uH 3apeructpuposaH BIIY 16, 31 u 58-ro TUIIOB.

ComocraBnenue ypoBHel skcrnpeccuu Ki-67 u
p16™K4 B sHAOMETPUH Yy KEHITUH ¢ ['D, accoruupo-
BaHHOU ¢ XD, MOKA3aJI0, YTO YPOBEHb JKCIIPECCHH
p16™¥4 pssMO MPOIIOPITUOHAIEH YPOBHIO BKCIIPEC-
cuu Ki-67. Koaddunuent xkoppensnuu CrnupMmeHa
coctaBwaI 0.869, p = 0.0001, ko3 Punuent [Tupco-
Ha — 0.909, p = 0.0001 (puc. 4).

trial samples in the control group were negative for
p16™2 protein, and 15 % had a single form of its
expression exclusively in the surface epithelium.
It cannot be excluded that this is due to the possible
transient nature of papillomavirus infection. The av-
erage area of immunopositive structures in the con-
trol group was 2.6 % (Fig. 2).

During CE (group II) only 5 % of endometrial
samples were negative for p16™¥4, A single form of
p16™X4 protein expression was registered in 95 % of
patients. The average area of immunopositive struc-
tures — 5.8 % (Fig. 3, A).

During EH associated with CE (group I), 10 % of
samples of the endometrium were negative in rela-
tion to p16™*42 80 % — found to have a diffuse and
10 % — focal p16™*42 expression. The average area
of the immunopositive structures was reached 30 %
(p1,2=0.0001; p1,3 = 0.0001) (Fig. 3, B).

In the epithelium of the neck of the uterus,
20 % of these women had HPV of 16, 31 and 58 types.

Comparison of the expression levels of Ki-67
and p16™*4 in the endometrium in women with
EH associated with CE, showed that the level of
expression of p16™% is directly proportional to
the expression level of Ki-67. Spearman rank cor-
relation coefficient was 0.869, p = 0.0001, Pear-
son correlation coefficient was 0.909, p = 0.0001

(Fig. 4).

CONCLUSION

During EH associated with CE, there is both a
pronounced proliferative activity of the cells of the
epithelium of the glands and stroma of the endome-
trium and a high antiproliferative activity. Co-ex-
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A

Puc. 3. dxcnpeccus p16™¥4? (MMMyHOTHCTOXUMUYECKUHA METO/L C aHTUTEIAMHY IIPOTHB P16™K4a,
moJinMepas3Hast TECT-CUCTEMA, YB. 400):
A — B si/ipax KJIETOK CTPOMBI 9HJOMETPHS HAIMEHTKU ¢ XPOHIMYECKUM 9H/IOMETPUTOM HU3KOHU CTElleHH aKTHBHOCTH;
B — B sZipax Iy1aH/lyJIOIUTOB JK€JIE3 U KJIIETOK CTPOMBI CJIM3UCTON 000JI0UKH MATKH Y HAIIMEHTKH C TUIePIUIa3uel SH0MeTPUs
B COYETAHHUU C XPOHUUYECKUM HHIOMETPUTOM HU3KOU CTENIEHH aKTUBHOCTU
Fig. 3. Expression of p16™% (immunohistochemical method with antibodies against p16™%4,
polymerase test-system, magn. 400):
A — in the nuclei of stromal cells of the endometrium of a patient with chronic endometritis low degree of activity;
B — in the nuclei of glandulocytes glands and stromal cells of the uterine mucosa in a patient with endometrial hyperplasia
in combination with chronic endometritis low degree of activity
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Puc. 4. I'paduueckoe comocTaBieHne ypoBHeH skcnpeccur p16™4 u Ki-67 B 9HZOMETPUH Y MAIUEHTOK C TUIIEPIIa3uei
SH/IOMETPUsL, ACCOLUUPOBAHHON C XPOHUYECKUM SHIOMETPUTOM
Fig. 4. Graphical comparison of p16™¥4 and Ki-67 expression levels in the endometrium in patients with endometrial
hyperplasia associated with chronic endometritis

3AK/IIOUEHUE pression of Ki-67 and p16™*2 may be a signal of cell

Ilpu '3, accomuupoBaHHoil ¢ X3, Habo/a- cycle disorders and requires the search for factors

€TCA KaK BbIpa*X€HHas nponmbepaTnBHaﬂ AKTUB-
HOCTDb KJIETOK 3ITUTEJINA Kejie3 U CTPOMBbI 9HJI0OME-

determining the simultaneous expression of these
markers in this pathology.
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TpUs, TaK U BBICOKAsA AHTHUIPOJIU(eEpaTUBHAA aAK-
tuBHOCTh. Koskcmpeccus Ki-67 u p16™%4 morker
OBITh CUTHAJIOM HapyUIeHUs KJIETOYHOTO ITUKJIA U
TpebyeT moucka GakTOpOB, OIPEAEAIIINX O/THO-
BPEeMEHHYIO SKCIIPECCUIO STUX MapKepOB IIPU JaH-
HOU MaTOJIOTHH.
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Epidemiological aspects and prevention of tick-borne encephalitis
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AHHOTAITUA

B crarbe NpoBe/ieH aHAJIN3 TEH/IEHIINH 3a060J1eBaeMoCTH KiieneBbiM sHIedanmuToM (K3J) B Poccun B 2001—2016 TIT.
1 9P HEKTUBHOCTH CYIIECTBYIONINX METOZOB CIeU(UUEeCKON MPOPUIAKTHKY. 32 aHATU3UPYEMbI EPHO/] IIPOU3OIILIO
pacmupenue apeana K9 kak B Poccuu B 11eJ10M — /10 48 9HIEMUUYHBIX TEPPUTOPHUI, Tak U B CHOUPCKOM (deZiepaibHOM
okpyre (C®0), B Tom unciie B HoBocubupckoii obacta — 10 23. 3ab6oeBaeMocTh B PO nMeeT mOCTyIaTeIbHY 0 TEHEH-
U0 K CHIKEHUIO OT 4.4 Ha 100 ThIC. HACEJIEHH B 2001 T. JI0 1.4 Ha 100 THIC. HACEJIEHUs B 2016 T., OJTHAKO B PAJE PETHUO-
HOB OOIIIEpPOCCUICKUT ee YPOBEHD B 2016 T. ObLI IIPEBHIIIEH B 3—10 Pa3 ¢ cCAaMbIMHU BHICOKMMU IMOKa3aTessiMu B KpacHosip-
ckoM Kpae (13.2) u Pecniybiiuke Asrraii (9.4). CPO cTabuyIbHO JTUAUPYET 10 YPOBHIO 32007IEBAEMOCTH: B 2016 T. B HEM 3a-
peructpupoBaHo 56 % ciaydaeB KO u 62 % Bcex jsieTabHBIX HCcX070B. C 2002 10 2016 T. YHUCII0 BAKIIMHUPOBAHHBIX B PO
BO3pOCJIO B 1.8 pasa, BHISIBJIEHA OTPUIIATEIbHAS KOPPEJIAIMOHHAS CBA3b MEK/LY YMCIOM BaKITMHUPOBAHHBIX U 3a00JI€Ba-
emocthio KD. Martepuas, pe/icTaBIeHHbIN B CTaThe, TOITBEPKIAET BO3ZMOKHOCTD (P (HEKTUBHOTO KOHTPOJIS MU IEMUYe-
CKOT'0 Ipoliecca KJIEIeBoro sHmedaanTa COBpeMeHHbBIME CII0CO6aMH UMMYHOITPOGUIAKTUKH.

Knaroueswvte croea: kieneBoi 3HedannT, 3a601€eBaeMOCTb, JIETATBHOCTD, BAKIIMHOIPOMIIAKTHKA.

ABSTRACT

The article analyzes the tendency in the incidence of tick-borne encephalitis (TBE) in Russia during 2001-2016 and
the effectiveness of existing methods of specific prevention. During the analyzed period there was an expansion of the
TBE area both throughout Russia — up to 48 endemic areas, and in the Siberian Federal District, including in the Novo-
sibirsk Region — up to 23. The incidence in the Russian Federation has a progressive tendency to decrease from 4.4 per
100 thousand citizens in 2001 to 1.4 per 100 thousand citizens in 2016, however, in some regions the all-Russian level was
exceeded by 3—10 times in 2016 with the highest rates in the Krasnoyarsk Territory (13.2) and the Republic of Altai (9.4).
The Siberian Federal District is a stable leader in terms of morbidity: in 2016 56 % of TBE cases and 62 % of all fatal cases
were registered there. From 2002 to 2016, the number of people who are vaccinated in the Russian Federation increased
by 1.8 times, there was found a negative correlation between the number vaccinated and the incidence of TBE. The material
presented in the article confirms the possibility of effective control of the epidemic process of tick-borne encephalitis using
modern methods of immunoprophylaxis.

Keywords: tick-borne encephalitis, morbidity, mortality, vaccina prevention.
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BBEJAEHUE

Ilpy wusydyeHUH WHQOEKIMOHHON TATOJIOTHHU
0CcO0yI0 3HAYMMOCTb MMEIOT SIHAEMHUOJIOTHUECKHE
acmexThl [1, 2]. B Poccuu nepBhie onucauus 3aboJie-
BaHUsI, CXOJTHOTO IO KJIMHUYECKOU KapTHHE C KJe-
meBbIM sHIIeDauToM (K3), 6bUTH cie1aHbl AJlekce-
eMm fxoBneBunyem KoKeBHUKOBBIM B 1894 T., a UyTh
033Ke, B 1987 I'. — OpAMHATOPOM KJIMHUKH HEPBHBIX
6osiesneri Tomckoro yHuBepcurera Jleonugom Mu-
xainoBuueMm OpreanckuMm [3]. C oTkpertusa JIbBom
AsexcanzpoBuyeM 3miasbepoMm Bo3Oyautens KO,
YTOUHEHUsI €r0 KJIUMHUYECKON KapTHUHBI U aTOMOP-
¢ostoruu mpomwio y:ke 80 JIeT, OTHAKO HAyJIHBIN HH-
Tepec K 3TOMY 3a00JIeEBaHUIO He ocy1abet.

KiemneBoii sHnedanmuT — TunuaHast HHQEKITUs
C TIPHUPOAHO-aHTPOIYPrHUEeCKON OUaroBocThio. Mc-
TOYHUKOM M pe3epByapoM Bupyca K9 sBisercsa 60-
Jiee 250 BUJIOB JKUBOTHBIX U IITUI U 14 BUJIOB KJIe-
eH, 1T KOTOPBIX AaHHAasd WHQEKIUs MPeJICTaBIIsI-
eT cobO0li ecTeCTBEHHBIH KOMIIOHEHT BOJIIOIHOHHO
CJIOKUBIIIETOCSI CMMOMO3a KaK OCHOBBI JKH3HE0o0e-
crieyeHus1 Ux Omosiormyeckoro Buza [4]. CyiiectBo-
BaHMe Takux nHdekui, kak K9, B mpupoae moaaep-
JKHUBAeTCs JJINTETIHHO BHE 3aBUCUMOCTH OT UeJIOBEKa
JaHAIa@THRIMUA  YCIIOBUAMH, O00€CIIeYnBAIOIUMU
MTOCTOSIHHYKO ITUPKYJIAINI0 HHPEKITMOHHOTO areHTa
B TOMYJISAIUSAX MHOTHUX ITOKOJIEHHH OIpe/ieIeHHBIX
6uostorunueckux BUAoB [5—8].

Apean K9 orpomen — ot IlenTpanbHoii, CeBep-
HOH 1 Bocrounoit EBponsr 10 Monromu, ceBepHO
vactu Kuras u Anonuwn [9]. ITo KO saaemuynbr 28
CTpaH MHpa, U camas BBICOKas 3a00JieBaeMOCTh Ha
MPOTSKEHUH MHOTHX JIET PETHCTPHUpOBaiach B Poc-
cuu, B crpaHax basrtun u CiioBeHuu [10].

OEJDb UCCJAEAOBAHUNA

Anann3s teHpeHnui 3abonesaemocta K9 B Poc-
CUU B 2001—-2016 IT. ¥ 3)DEKTUBHOCTHU CYIIECTBYIO-
IIMX METO/OB CIIEIU(PUIECKON TTPOPUIAKTHKU.

MATEPHAJIBI 1 METO/ABI

AHaJi3 CTATHCTUYECKUX IAHHBIX 3200J1€BaeMO-
CTH KJIeIIeBhIM 5HIedasnToMm B PO U ee pernoHax,
€IKErOTHOTO 00beMa MPOMIIAKTHIECKIX MEPOIIPHU-
SITUA Y WX BJIUSTHUSA HA OOIIUN ypoBeHb 3abosieBae-
MOCTH U JIETAJIBHOCTb.

PE3YJIBTATBI 1 OBCYXKAEHUE

B nocnennee necatunerue apeas K9 B Poccuu
MIPOIOJI?KAJT PACHIUPAThCS. B 2008 1. u3 uncia cyon-
ekToB P® 46 O6bpLIM TPU3HAHBI SHAEMUYHBIM, K paHee
SHJIEMUYHBIM perroHam P® gobaBuiack MOCKOB-
ckast 00J1aCTh, XOTS HA €€ TEPPUTOPUU PETHCTPUPO-
BaJTUCh JIMIITH 3aBo3HbIe cirydan KO [11]. C Bxoxze-

INTRODUCTION

Epidemiological aspects are of a special impor-
tance at studying the infectious pathology [1, 2]. In
Russia the first descriptions of the disease similar
in clinical presentation with tick-borne encepha-
litis (TBE) were made by Alexey Yakovlevich Ko-
zhevnikov in 1894 and a little later in 1897 — by Leo-
nid Mikhailovich Orleansky resident of the Clinic of
Nervous Diseases of Tomsk University [3]. 80 years
have passed since the discovery of the causative
agent of TBE, clarification of its clinical presenta-
tion and pathomorphology by Lev Aleksandrovich
Zilber, but the scientific interest to this disease has
not weakened.

Tick-borne encephalitis is a typical infection
with natural anthropurgic foci. The source and res-
ervoir of the TBE virus is more than 250 species of
animals and birds and 14 species of ticks, for which
this infection is a natural component of evolutionary
symbiosis as the basis of life support of their biologi-
cal species [4]. The existence of such infections as
TBE in nature is supported by long-term landscape
conditions that provide constant circulation of the
infectious agent in populations of many generations
of certain biological species regardless of human be-
ing [5-8].

The area of TBE is huge — from Central, North-
ern and Eastern Europe to Mongolia, Northern
China and Japan [9]. The epidemic of tick-borne en-
cephalitis exists in 28 countries of the world, and the
highest incidence for many years was registered in
Russia, the Baltic States and Slovenia [10].

AIM OF THE RESEARCH

Analysis of the tendency in the incidence of TBE
in Russia during 2001—2016 and the effectiveness of
existing methods of specific prevention.

MATERIALS AND METHODS

Analysis of statistical data on the incidence of
tick-borne encephalitis in the Russian Federation
and its regions, the annual volume of preventive
measures and their impact on the overall level of
morbidity and mortality.

RESULTS AND DISCUSSION

In the last decade, the coverage area of tick-
borne encephalitis in Russia had continued to ex-
pand. In 2008, 46 of the subjects of the Russian
Federation were recognized as endemic, the Mos-
cow Region was added to the previously endemic
regions of the Russian Federation, despite the fact
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HueM B coctaB P® Pecny6iuku Kpeim u ropona Ce-
BaCTOIIOJIb B 2015 T'. YHCJIO SHAEMHUIHBIX 110 KO Tep-
PUTOPH yBeJIMUHIOCh JI0 48 [11]. 3ameTHee Bcero
paciiupenue apeana wuHpekiuu B Cubupckom de-
JIEPAIBHOM OKpyTe: ¢ 2010 10 2016 T. B KaXKI0M U3
TaKUX PErHOHOB, kKak KpacHospckuii kpait, HoBocu-
6upckas u Omckasa obsnactu, Pecmybimkax TeiBa u
Xakacusi, apeas K9 yBesmuwics Ha 1 aJ[MUHUCTpa-
TuBHYyI0 Tepputoputo [11]. Tak, B HoBocubupckoi
obstact (HCO) k 22 sHIEMHUYHBIM paioHaM ¢ 2015 T.
npucoeauHWICS YaHOBCKUH.

C2006T.8Poccum B 1.5 paza BO3POCIIO UHCIIO CITy-
yaeB OOpallleHUH ¢ IpUCcaChIBAHUEM KJIEIIEH: cpefi-
HUU MHOTOJIeTHUH ypoBeHb (CMY) 2006—2010 IT.
COCTaBJIsI 335 ThIC. crydaeB, CMY B 2011—-2015 IT. —
495 ThIC. CIyYa€eB, U YHUCIO OOpalleHuit B 2016 T.
(482 ThIC. cmyuaeB) 6b110 comocTaBumo ¢ CMY 2011—
2015 1T. [11]. Ho BMecTO pocTta mokasaTeseit 3a601e-
BAaeMOCTH OTMeYasoCh HEYKJIOHHOE UX CHHUIKEHHE:
CMY 3a 2001—2005 IT. COCTaBJIAN 3.5 HA 100 ThHIC.
Hacesenud [11], CMY 2006—2010 IT. — 2.26 Ha 100
ThIC. HacejaeHus [9—14], CMY 2011-2015 IT. — 1.8 Ha
100 ThIC. HacesjeHus [11], B 2016 1. 3a00/1€Ba€MOCTh
cocTaBmiIa 1.39 Ha 100 ThIC. HaceieHus [11].

OpmHako He Bce Tak OJy1aronoyiyaHo. B psijie peru-
OHOB OOIIEPOCCUUCKUN YPOBEHD 3a00JIEBAEMOCTU B
2016 . 6BUI TIPeBbINIEH B 3—10 pas. Tak, B KpacHo-
SIPCKOM Kpae 3a00J1eBaeMOCTb COCTaBIJIA 13.2 HAa 100
THIC. HacesleHus [9], B PecmyOsnke Astaii — 9.4 Ha
100 ThIC. HaceneHwus [11], B Tomckoit obiactu — 6.87
Ha 100 ThIC. HaceyeHUs [11]. B HEKOTOpBIX peruo-
HaX, HECMOTPSI Ha OOIIEPOCCUUCKYI0 TEHAEHITUIO K
CHIJKEHUIO0 3a60JieBaeMOCTH, B 2016 T. 3a00jieBae-
MocTh ObL1a Bbilite CMY 2011—2015 rT. Tak, B 2016 T.
B CaxasMHCKOM o0s1acT 3a601€BaeMocCThb OblyIa B 10
pas Beimie CMY (0.8 Ha 100 ThIC. HACEJIEHUSI BMe-
cto 0.08) [11], B EBpelickoii aBTOHOMHOU 00J1acTH —
B 2.14 pasa (1.2 Ha 100 ThIC. HACEJIEHUsI BMECTO 0.56)
[11], B YapsHOBCKOM obsiact — Ha 51.3 % (0.23 Ha
100 TBIC. HaceJeHHsI BMeCTO 0.15) [11], B XaHTBI-
MaHncuiickoMm aBTOHOMHOM oOkpyre — IOrpa — Ha
43.2 % (1.1 Ha 100 ThIC. HAaceJeHUs BMecTo 0.77) [11].

Cubupckuii denepasbHBIA OKPYT CTaOMIBHO
JIUZMPYET 110 YPOBHIO 32601€EBAEMOCTH HA MPOTSKE-
HHUM MHOTHUX JieT. B 2016 r. 60J1ee moyioBuHbI (56 %)
ciygaeB K9 u 62 % Bcex JieTaIbHBIX MCXOJIOB 3ape-
rUCTpUpOBaHO B CUOUpPCKOM GelepaibHOM OKpyTe
(puc. 1, 2).

C BBeZleHrEM 00513aTe/IbHOM BaKIHAIIUHN 0T KO
o 1npodeCcCHOHATFHOMY IPU3HAKY XapaKTEPHOU
0COOEHHOCTHIO TIPOSBJIEHUN 3MUAEMUYECKOTO IIPO-
necca K9 B P® crasmo mpeobsiaganue 3a6oieBaeMo-
CTH CpeJii HaceJIeHUsI, MpodeccruoHaTbHAs IesITETb-
HOCTh KOTOPOTO He CBsI3aHa C JIECOM, TJIABHBIM 00Opa-
30M H3-3a MOSIBJIEHUS] MHOKECTBA JIAYHBIX YUACTKOB

that only imported cases of TBE were registered on
its territory [11]. With the entry of the Republic of
Crimea and the city of Sevastopol into the Russian
Federation in 2015, the number of endemic areas
for TBE increased up to 48 [11]. The most notice-
able was the expansion of the area of infection in the
Siberian Federal District: from 2010 to 2016 in each
of such regions as the Krasnoyarsk Territory, No-
vosibirsk and Omsk Regions, the Republics of Tuva
and Khakassia, the area of TBE increased by 1 ad-
ministrative territory [11]. Thus, in the Novosibirsk
Region since 2015 the Chanovsky District has joined
22 endemic areas.

Since 2006 the number of cases of people
who have been bitten by a tick 1.5 times has in-
creased in Russia: the average long-term level
from 2006 to 2010 was 335 thousand cases, from
2011 to 2015 — 495 thousand cases, and the num-
ber of requests in 2016 (482 thousand cases)
was comparable to the average long-term level of
2011-2015 [11]. But instead of an increase in inci-
dence rates, their steady decrease was noted: the
average long-term level for 2001—2005 was 3.5 per
100 thousand citizens [11], from 2006 to 2010 —
2.26 per 100 thousand [9—14], from 2011 to 2015 —
1.8 per 100 thousand [11], in 2016 the incidence was
1.39 per 100 thousand citizens [11].

However, not everything is same well. In a num-
ber of regions the overall Russian incidence rate in
2016 was exceeded by 3—10 times. Thus, in the Kras-
noyarsk Territory, the incidence was 13.2 per 100
thousand citizens [11], in the Altai Republic — 9.4
per 100 thousand [11] and in the Tomsk Region —
6.87 per 100 thousand [11]. In some regions, despite
the all-Russian tendency to reduce the incidence,
in 2016 the incidence was higher than the average
long-term level of 2011—2015. Thus, in the Sakhalin
Region the incidence was 10 times higher than the
average long-term level in 2016 (0.8 per 100 thou-
sand instead of 0.08) [11], in the Jewish Autono-
mous Region — 2.14 times (1.2 per 100 thousand
instead of 0.56) [11], in the Ulyanovsk Region —
by 51.3 % (0.23 per 100 thousand instead of 0.15)
[11], in the Khanty-Mansi Autonomous District —
Yugra — by 43.2 % (1.1 per 100 thousand instead of
0.77) [11].

The Siberian Federal District is a stable leader
in terms of morbidity. In 2016, more than half (56 %)
of TBE cases and 62 % all fatal cases were registered
in the Siberian Federal District (Fig. 1, 2).

With the introduction of mandatory vaccination
against TBE on a professional basis, a characteristic
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Puc. 1. [Tossa ciayuaeB K3 B 2016 . B CPO B cpaBHeHHU ¢ pyruMu perrionamu PO no naaabeiM PocriorpebHaz30pa
Fig. 1. The number of TBE cases in 2016 in the Siberian Federal District compared to other regions
of the Russian Federation according to Federal Service for Surveillance on Consumer Right Protections
and Human Wellbeing

BOKPYT TOPOJIOB U YBEJIMYEHUS KOHTAKTOB TOPO-
CKHUX KUTeJIEN ¢ IPUPOAHBIMH odaramu [12]. Yiessb-
HBIH BeC JIUI] C YCTAHOBJIEHHBIM QJINMEHTAPHBIM IIy-
TeM 3apakKeHUsi — YIOTpeOJIeHHe ChIPOTO KO3bEro
MOJIOKA — COCTaBHJI B 2016 T. 0—4.2 % [11].
OCHOBHBIMH BHJaMH crHenudUuIeckor mpodu-
gaktuku KO B PO sapnsioTes ceponpoduiakTHKa
(BBeZeHME TIPOTHUBOKJIEIIEBOTO HWMMYHOTJIOOYJIH-
Ha — ITIKI) u BaknuHanusa HaceseHus. OXBaT cepo-
pOGUIIAKTHKON B 2016 T. BAPHUPOBAJTI B PETMOHAX
P®: ot 10 % B Hrkeropojickoit obiacta 0 94.6 % B
TromeHcKo# obsactu [11]. Takue pasiuyus BO MHO-
TOM CBSI3aHBI C BHEZPEHUEM B OOJIBIIMHCTBE PETHO-
HOB U depeHINPOBAHHOTO ee Ha3HAUYeHUsA — I10-
cJle TIOJIyYeHUs Pe3yJIbTaTOB HCCIIEOBAHUA IIPUCO-
CaBIIUXCS K UEJIOBEKY KyIelned Ha anTureH wiu JTHK
Bupyca K9. OHako Mo-mpekHeMYy eKeroiHO Peru-
crpupytorcs 3abosieBanus KD cpenu un, moaydns-
IIUX BKCTPeHHyIo ceponpoduiaktuky. Tak, B HCO
u3 yrciia 3aboseBniux KO M0 UL, MOTyIHBIINX
cepornpodmtaktuky K9 B 2016 r., cocraBuia 13.6 %
(174en.),B2015T. — 12.4 % (21 9yes.), B 2014 — 11.8 %
(18 geir.). BasKHO OTMETHTB, UTO ¥ 3a00JIEBIIIHX ITOCJIE
[IPOBe/IeHU SKCTPEHHOH cepOIIpoPUIaKTHKU 0Yaro-
BbIe (hopmbl KO peructprpoBaiuch B 14.4 % B 2015 T.
U B 29.4 % B 2016 TI., TOT/Ia Kak B OOIIEM YHCIIE 3a-

feature of the manifestations of the epidemic process
of TBE in the Russian Federation was the prevalence
of morbidity among the people, whose professional
activity is not related to the forest, mainly due to the
appearance of many suburban areas around the cit-
ies and the increase contacts of urban residents with
natural foci [12]. The proportion of people with es-
tablished alimentary by infection, through the use of
raw goat’s milk, was 0—4.2 % in 2016 [11].

The main types of specific prophylaxis of TBE in
the Russian Federation are seroprophylaxis (intro-
duction of anti-tick immunoglobulin (ATI)) and vac-
cination of the population. Coverage of seroprophy-
laxis in 2016 varied in the Russian regions from 10 %
in the Nizhny Novgorod Region to 94.6 % in the Tyu-
men Region [11]. Such differences are explained by the
introduction of differentiated use in most regions —
after receiving the results of testing of ticks that have
bitten a person for the antigen or DNA of the TBE
virus. However, still annually tick-borne encephali-
tis cases among those who received emergency sero-
prophylaxis are recorded. Thus, in the Novosibirsk
Region, the proportion of people among the cases of
TBE who received seroprophylaxisin 2016 was 13.6 %
(17 people), in 2015 — 12.4 % (21 people), in 2014 —
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Fig. 2. Number of deaths due to TBE in 2016 in the Siberian Federal District compared to other
regions of the Russian Federation according to Federal Service for Surveillance on Consumer Right Protections
and Human Wellbeing

6omesiux K9 ouarosbie popMbl cocTaBuin 13.6 % B
2016 T. 1 15.9 % B 2014 T. (p > 0.05).

ITaccuBHAA MMMyHHU3aIUsA, HECOMHEHHO, OCTa-
eTcsl BAYKHBIM CPEeJICTBOM 3alllUTHl KOHKPETHOTO Ye-
soBeka oT K9 [13, 14]. OOGcTOSITEIbHBIN METaaHAIN3
BCeX peNpe3eHTAaTUBHBIX JJAHHBIX, HAKOITUBIIIUXCS 32
MHOTHE TO/Ibl TPUMEHEHUSA MPOTHUBOKJIEIEBOTO M-
MyHOTJIOOy/IMHA [15—17], TOKa3aj, 4To €ro mpodu-
nakTuyeckas 3¢p@PeKTUBHOCTDh 3aBUCUT OT TUTPa BU-
pyca B IIprcocaBIIeMcs Kilellle ¥ OT TUTpa aHTUTeN B
NpuMeHeHHOM Iipernapare. Huskorurpaskasii [TKN
(amxke 1 : 80) HemocratouHO 3 dexTrBeH [16]. OnHa-
KO UMMYHOIJIOOYJIMH C TUTPOM aQHTHUTEN 1 : 320 BbI-
IIyCKAeTCsl B MAJIOM KOJIMUECTBE, a ¢ 60Jiee BHICOKUM
TUTPOM — BOOOIIIE B HAIIIEH CTpaHe He TPOU3BOIUTCS
[13]. H.A. ITenpeBckasi, H.B. Py/1akoB BBISIBIJIH JTOCTO-
BEPHYIO CBSI3b TUTPA QHTUTEJI C YACTOTOU Pa3BUTHS
K93. Taxk, nmpu npucacblBaHUH KJIEMIEN ¢ BBICOKUM CO-
nepskanueM Bupyca K9 — 3 1g TI[/I50 13 uucsia Jiuii,
noayuasiux IIKW B TuTpe 1 : 160, 3a607€70 11.2 %,
B TUTPE 1 : 80 — 11.1 %, YTO IOCTOBEPHO HIIKE, UEM
B TPYIIIIE JINI, IOJIYYABIINX HTMMYHOTJIOOYJIMH B TH-
Tpe 1: 20 — 38.5 %. [ToceHui moKa3aTesb MPaKTU-
YeCKH He OTJIMYAJICA OT YaCTOThI 3a00JIEBAHUH Y JIUII,
He TIOJIyYMBIIHNX ceponpobmIakTuky (44.4 %) [15].

11.8 % (18 people). It is important to note that in pa-
tients after emergency seroprophylaxis focal forms
of TBE were registered in 14.4 % of cases in 2015 and
29.4 % in 2016, while in the total number of cases of
TBE focal forms were 13.6 % in 2016 and 15.9 % in
2014 (p > 0.05).

Passive immunization, of course, remains an
important means of protecting a particular person
from TBE [13, 14]. A detailed meta-analysis of all
representative data accumulated over many years of
using the anti-tick immunoglobulin [15-17] showed
that its prophylactic efficacy depends on the virus
titer, which had a tick, and on the antibody titer in
the preparation used. Low-titer ATI (below 1: 80) is
not effective enough [16]. However, immunoglobu-
lin with antibody titer 1 : 320 is produced in small
quantities, and with a higher titer — in general, in
our country is not produced [13]. N.A. Penevskaya,
N.V. Rudakov revealed a significant correlation of
antibody titers with the incidence of TBE. Thus, with
bite of the tick with high TBE virus content — 3 1g
CCID50 of those receiving ATI titer 1 : 160, 11.2% fell
ill, titer 1 : 80 — 11.1 %, which is significantly lower
than in the group of people receiving immunoglob-
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I'".H. JleoHoBa B ombITax Ha MBbIIIaX JoKa3zajia HU3-
Kyl0 3GGEeKTUBHOCTh HUBKOTUTPAXKHOTO HMMYHO-
ro0ynuHa. Tak, Ha 3-U CyTKU B3aUMOJIEHCTBUS BU-
pyca B mo3e 3 lg TLI/I50 ¢ IIKU B TuTpax 1 : 100 U
1 : 400 KOJIMYECTBO BHPYyCa BOCCTAHOBWJIOCH ITOYTH
JI0 KOHTPOJIBHOTO YPOBH#A, BBI3bIBasi TU0eb 100 %
KUBOTHBIX. U Tonbko ITKUM ¢ BBICOKMM THUTPOM
1: 3200 crtocobeH MOJTHOCTHI0 MHTHOUPOBATH AIHIe-
MHYECKU 3HAUUMYyI0 /103y Bupyca (3 Ig TI/I50) [17].
B 1997-1999 rT., korga B 'BY3 HCO «T'opojickas ua-
dexnuonHas kauHUYecKas 6opHAIA N2 1» HoBo-
cubupcka a1 npodmwiakTuku K9 nmpumeHsisics BbI-
COKOTUTPaXKHBIH nMMyHor100yinH (FSME-6yiuH ¢
KOHIIeHTpanuel anturtes k supycy K9 1 : 2560, cos-
JIAaHHBIN Ha 0aze ABCTPUICKOTO MHCTHTYTa TOMO/IE-
PpUBaTOB U3 CHIBOPOTKU JIOHOPOB, IIPUBUTHIX BaKI[U-
Houi FSME-MMmMyH MHKEKT, cojieprKaled aHTHTe A
B 6os1ee 90 % oObeMa), He OBUIO 3apETrUCTPUPOBAHO
crydaeB pa3BuTuA KO y jull, MOJIyYUBIINX JAHHBIN
ITKU. Y Tex 60bHBIX, B JIEUEHUH KOTOPBIX BHICOKO-
tutpakubiii [IKW ncnosip3oBascs ¢ jgeueGHOM 1ie-
JIBIO, C TIEPBBIX IHEH 00JIe3HU HAOJIIO1aICs OBICTPBIN
MTOJIOXKUTENBHBIA 3(PDEKT B BUJE KYIIMPOBAHUS JIH-
XOPa/IK{, MEHUHTeaIbHOTO CHH/IPOMA, He OBbLIO HU
OJTHOTO CJIy4as JIeTaJIbHOTO UCXOA.

Hawubosee 3¢peKTUBHBIM MeTO/IOM TTPOQUIIaK-
Tuku KO Bo BceM Mupe cunTaercs BaKIMHOIPOQU-
saktuka [18, 19]. C 2002 T. YHUCI0 BaKIMHUPOBAH-
HBIX U peBaKIMHUPOBaHHBIX B P® Bo3pocio B 1.8
paza: ¢ 1 690 060 uer. 710 2 989 482 yen. B 2016 T,
IIPUMEPHO B 4 pa3a HWKE HEOOXOAMMOIO YPOBH:A
[11]. HecMmoTpst Ha Takoli HEBBICOKUM OXBAT HaceJe-
HUA BaKIIMHOIPOMIIAKTUKOMN, BBIABJIEHA JOCTOBED-
Has OTpULIaTeIbHAsA KOPPEJIAIUMOHHAA CBA3b MEXKIY
YHCJIOM BaKIIMHUPOBAHHBIX U 3a00s1eBaeMocThio KO
(r=—-0.85 mpu p < 0.05) (puc. 3).

Tak, B CBepA/IOBCKOI 00J1acTH B 1995 T. ObLIa
paspaboTaHa ¥ BHeIpeHAa B TPAKTUKY 00JaCT-
Hasg IporpaMma MacCOBOM HMMMyHU3aIMU Hacese-
Hus npotuB K3. K 2016 r. B CBepayioBckoit 061a-
CTH OXBAaT HaCeJIEHUs BaKIIMHONPO(DIUIAKTUKON 0~
ctur 84 %, Ipu 3TOM JIETaJIbHOCTD C 5.5 % B 2013 T.
CHM3HJIACH JI0 O %, 3abos1eBaeMocTh — Ha 36 % (2.43
Ha 100 ThHIC. HACEJIEHHUs B 2016 T.) IO CPAaBHEHHIO
€O CpPeITHUM MHOTOJIETHHM YpoBHeM 3a 5 JjieT (CMY
2011—-2015 IT. — 3.76 Ha 100 THIC. HACETIEHU) U CTa-
J1a B 18 pa3 HIKe, YeM B 1996 T. (42.9 Ha 100 THIC. Ha-
ceJIeHUs1), TPU COXPaHEHUH CTaOIIBHOU BUpPycodop-
HOCTH KJIEIeH B IPUPOJIe Ha YPOBHE 1.4—1.7 % [11].

B mocsiesiHme TOABI MacCOBBIN OXBAT BaKI[UHO-
NnpopUIaKTUKON Tak:Ke BHeZpeH B KpacHosipckom
kpae u Pecrybiuke Xakacus. B 2016 r. B KpacHo-
SIPCKOM Kpae OXBayeHO NPUBHUBKAMH IPOTHUB K3
36.5 % Hacenenus (2015 r. — 35.3 %, 2014 1. —
33.5 %), B ToM umcie jgetu — 62.7 % (2015 1. —

ulin titer 1: 20 — 38.5 %. The latter indicator was
not significantly different from the frequency of the
disease in persons who have not received seropro-
phylaxis (44.4 %) [15]. G.N. Leonova proved low ef-
ficiency of low-titer immunoglobulin in experiments
on mice. Thus, on the 3" day of the virus interac-
tion at a dose of 3 lg CCID50 with ATI in the titers
1: 100 and 1: 400, the amount of the virus was re-
stored almost to the control level, causing 100 %
death of animals. And only ATI with a high titer of
1: 3200 is able to completely inhibit the epidem-
ic significant dose of the virus (3 Ig CCID50) [17].
In 1997-1999, when high-level immunoglobulin
(FSME-Bulin with a concentration of antibodies to
TBE virus 1 : 2560, created on the basis of the Aus-
trian Institute of Homoderivates from the serum of
donors vaccinated with FSME-Immun Inject con-
taining antibodies in more than 90 % of the volume)
was used for the prevention of TBE in the City In-
fectious Clinical Hospital No. 1 in Novosibirsk there
were no cases of tick-borne encephalitis in persons
who received this ATI. Those patients in the treat-
ment of which high-titer ATI was used for therapeu-
tic purposes, from the first days of the disease had
a rapid positive effect in the form of relief of fever,
meningeal syndrome and there was no case of death.

Vaccine prophylaxis is considered to be the
most effective method of TBE prevention worldwide
[18, 19]. Since 2002, the number of vaccinated and
revaccinated in Russia has increased 1.8 times: from
1690 060 people to 2 989 482 people in 2016, about
4 times lower than the required level [11]. Despite
such a low coverage of the population who use vac-
cine prophylaxis, a significant negative correlation
between the number of vaccinated and the incidence
of TBE was revealed (r = —0.85 at p < 0.05) (Fig. 3).

Thus, in the Sverdlovsk Region in 1995 the re-
gional program of mass immunization of the popu-
lation against TBE was developed and put into prac-
tice. By 2016, in the Sverdlovsk Region, the coverage
of the population using vaccinal prevention reached
84 %, while the mortality rate decreased from 5.5 %
in 2013 to 0 %, the incidence — by 36 % (2.43 per
100 thousand people in 2016) in comparison with
the average long-term level for 5 years (the average
long-term level of 2011—2015 — 3.76 per 100 thou-
sand) and became 18 times lower than in 1996 (42.9
per 100 thousand), taking into account the preserva-
tion of stable viral infectivity of ticks in nature at the
level of 1.4—1.7 % [11].

In recent years, mass vaccination coverage has
also been introduced in the Krasnoyarsk Territory
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Fig. 3. Influence of vaccine prophylaxis coverage on the incidence of TBE in Russia in 2002—-2016
according to Federal Service for Surveillance on Consumer Right Protections and Human Wellbeing

61.1 %, 2014 T. — 59.4 %), B3pOCJIOE HaceJIeHHe —
31.1 % (2015 . — 30.3 %, 2014 . — 28.4 %). C 2002
10 2016 T. UMMyHHas MMPOCJIOWKA BBIpociia ¢ 6.7 110
65.3 %. 3abosieBaeMoCTh CHU3MIACH ¢ 33.67 [11, 20]
JI0 13.2 Ha 100 ThIC. HaceeHus [11]. YaeabHbIN Bec
04aroBbIX (OpPM B 3TOM PETHOHE COCTAaBWI 4.8 %.
Cxoskue pe3ysbTaThl JOCTUTHYTHI U B PecryOsmke
Xakacus, TJile OXBaT COBOKYITHOTO HaceJeHUs IpH-
BUBKaMH IIPOTHUB KJIEIIEBOTO BUPYCHOTO SHIIEDTH-
Ta BapbUpyeT OT 37.0 710 42.6 % eKeroiHO, B TOM YHC-
Je gereir — 58.0 %. ViMMyHHas TpOCIOMKa B 2016 T.
nocrursa 88 %, a posisAs o4aroBblx GOpM — BCero
6.1 %. B npyrux pernonax Cubupckoro ¢enepaibHO-
T'O OKpyTa JI0JI1 04aroBbIX ()OpM B 2—3 pasa BBIIIIE: B
Tomckoii obsactu — 12.9 %, KemepoBckoii — 14.4 %,
HoBocubupckoit — 13.6 %, B psijie pETHOHOB Ypasib-
ckoro deepabHOTO OKpyra B 5—6 pa3 BBIIIE.
B XanThI-MaHCHICKOM aBTOHOMHOM OKpYTE JIOJIS
o4aroBbIx ¢GopM B 2016 T. cocraBuia 27.8 %, B Tio-
MEHCKOHN ob0siactu — 24.6 %. Ilomasisioinee 00JIb-
muHCTBO cayuaeB KD B Kpacuosipckom kpae (87.8 %)
u B Pecry6iuke Xakacusi (84.8 %) B 2016 T. mpoTeka-
JIO B JIUXOPAZIOUHOU (popMe, TOT/Ia KaK, HAIpUMED, B
Tomckol 0bJ1acTy J0JIsT TUXOPAJOUHOU (HOPMBI CO-
craBwia 66.3 %, B KemepoBckoit — 54 %. B HoBocu-
OGUpCKOL 06JIaCTH IIPH €3KETOIHOM OXBaTe BaKIMHO-
MPpOoUIAKTUKOU COBOKYITHOTO HaceaeHus 5.9—7.5 %

and the Republic of Khakassia. In 2016, 36.5 % of the
population (2015 — 35.3 %, 2014 — 33.5 %), includ-
ing children — 62.7% (2015 — 61.1%, 2014 — 59.4 %),
the adult population — 31.1 % (2015 — 30.3 %,
2014 — 28.4 %) were vaccinated against TBE in
the Krasnoyarsk Territory. From 2002 to 2016,
the immune layer increased from 6.7 to 65.3 %.
The incidence decreased from 33.67 [11, 20] to
13.2 per 100 thousand people [11]. The share of fo-
cal forms in this region was 4.8 %. Similar results
have been achieved in the Republic of Khakassia,
where the coverage of the total population with
vaccinations against tick-borne viral encephalitis
varies from 37.0 to 42.6 % annually, including chil-
dren — 58.0 %. The immune layer in 2016 reached
88 %, and the share of focal forms — only 6.1 %.
In other regions of the Siberian Federal District,
the share of focal forms is 2—3 times higher: in the
Tomsk Region — 12.9 %, the Kemerovo Region —
14.4 %, the Novosibirsk Region — 13.6 %, in some re-
gions of the Ural Federal District 5—6 times higher.
In the Khanty-Mansi Autonomous District, the share
of focal forms in 2016 was 27.8 %, in the Tyumen Re-
gion — 24.6 %. The vast majority of cases of TBE in
the Krasnoyarsk Territory (87.8 %) and the Republic
of Khakassia (84.8 %) in 2016 occurred in the form
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Tao6smna 1. BeirosiHeHYe M1aHa TPOQIUIAKTHIECKUX TPUBUBOK ITPOTHUB KJIEIeBoro sHIledanuTta B HoBocubupckoii 06-

JIACTH B 2014—2016 IT.

Table 1. Implementation of the plan of preventive vaccinations against tick-borne encephalitis in the Novosibirsk Region

in 2014—2016

Ton / Year Ho/:mema}no [IpuBuTto ) BBII‘IOJ‘IH?HI/IG l'l)I'aHa'l'[pI/IBI/IBO;(, % B °/2 OT HaceJIeHus
Were obliged Were vaccinated  Performing vaccination plan, % In % of population

2014 202 415 163 756 80.9 5.9

2015 199 160 181 820 94.3 6.5

2016 216 800 208 590 96.2 7.5

(Tab1. 1) ee 1014 cOCTaBUIA B 2016 T. BCEro 50.4 % u
JIOCTOBEPHO He oTinyaniach or CMY 2011-2015 IT., a
1o BeIcOTe JietanbHOCTH (4 %) HCO 3aHsiia B 2016 T.
MIATOE MECTO CPeU BCeX 9HAEeMUYHbIX 110 KO peruo-
HOB P® mocste OMckoit obiactu — 7.7 %, AITalCKO-
ro Kkpasg — 6.06 %, XaHTbI-MaHCHICKOTO aBTOHOM-
Horo okpyra — IOrpa — 5.6 % u Kocrpomckoii 061a-
CTH — 5.04 %.

Heo0xoiMMOCTh TOCTOSTHHBIX PEBaKIMHAIIMI
(1 paz B 3 roma) Uisl MOAJIEp:KaHUS UMMYyHUTETA,
CJIO’KHOCTH JIOCTOBEPHOU OIleHKU ee 3(h(eKTHBHO-
CTH U HEOOXOJIMMOCTU BAKIIMHONMPODUIAKTHUKH, a
TaK)Ke HeJOCTaTOYHAs WMMYHOTE€HHOCTh BaKIIHMH
npotuB K3 y MOXKUIBIX MAIMEHTOB, HanboJiee moj-
BEPIKEHHBIX TSKEJIOMY TEUEHHUIO OOJIE3HH, SIBJISIIOT-
s CYIIECTBEHHBIMH MHUHYCAMH 3TOTO MeToza [21].

B03MOXKHOCTh MHOTOKPATHOTO BBEIEHHS BaK-
nuHbl TpotuB KD 6e3 Bpesa 1151 3710POBBST OCTAETCS
MaJION3y4YeHHOH. B sKCnepuMeHTaIbHONH U KJIWHH-
YeCKOH MPaKTHUKe MPOIILIbIX JIET TOKa3aHa BO3MOK-
HOCTb HEraTUBHBIX BJIHSHUI BaKI[H, B TOM YHCJIE U
npotuB K9, Kak Ha UMMYHHTET, TaK U HA OPraHU3M
B II€JIOM, BILIOTH /IO TSI?KEJIOTO TMTOPAYKEHUST HEPBHOM
cucteMsl [5, 22—26]. CieayeT 0co00 MOTYEPKHYTH,
YTO CJIyYad OCJIOKHEHUH T0CiIe BaKIMHAMY OT K9,
OIIMCAHHBIE B JINTEPATYPE, €IUHUYHBI, ¥ CJIOXKHO JI0-
Ka3aTbh CBSI3b BOBHUKHOBEHUs MOPa*KeHUs HEPBHOU
CUCTEMBI HENIOCPE/ICTBEHHO C BaKI[UHAI[AEH.

Eme omuo# mpobsieMoli siByisieTcst 3abosieBae-
MocTh KO Jurl, MOoyuYnBIINX MMOJHBIA KypC BaKIIH-
Hanuu. C pOCTOM OXBaTa BaKIMHOIPO(PUIAKTHKON
YBEJIMYUJIOCh U YUCIIO 3a0oseBmux KO, HecMoTps
Ha ee mpoBefieHue. Tak, B CBEPAJIOBCKOU 00acTH
3.9—-8.0 % 3aboseBmmx KO ObUIH BaKIMHUPOBAHBI,
B Kpacuosipckom — kpae 3.5—7.4 % [11]. XoTs 6071b-
IIUHCTBO CJydaeB 3a00JIeBaHUS Y BAKITMHUPOBAaH-
HBIX TPOTHB KD IpoTeKaeT OTHOCUTEILHO JIETKO, pe-
THUCTPUPYIOTCS U CJIyYaud Pa3BUTHUA OUArOBBIX (HOPM
U JIeTAJIbHBIE MCXO/bI IasKe Y MHOTOKPATHO BaKITH-
HUPOBAHHBIX MAaueHToB [18, 27, 28]. Ilo gaHHBIM
B.B. IloroiuHo# U COaBT., CPEAN MOIYIUBIINX TEP-
BUYHBIN KypC BaKITUHAIIUN U OJHY HJIU O0Jiee peBaK-
nuHanuo (98 des.) JiMxopajiouHble (HOPMBI OTMeE-

of fever, while, for example, in the Tomsk Region the
share of fever was 66.3 %, in the Kemerovo Region —
54 %. In the Novosibirsk Region with annual vaccine
prevention coverage of 5.9—7.5 % of the total popula-
tion (Table 1) its share in 2016 was only 50.4 % and
did not significantly differ from the average long-term
level of 2011—-2015, and in terms of mortality rate
(4 %) the Novosibirsk Region ranked fifth among all
endemic regions of Russia after the Omsk Region
(7.7 %), Altai Region (6.06 %), the Khanty-Mansi Au-
tonomous District (5.6 %) and the Kostroma Region
(5.04 %) in 2016.

The need for continuous revaccinations (1 time
in 3 years) to maintain immunity, the complexity
of a reliable assessment of its effectiveness and the
need for vaccination, as well as the lack of immuno-
genicity of vaccines against TBE in elderly patients
who are most exposed to severe clinical course are
significant disadvantages of this method [21].

The possibility of multiple introduction of the
vaccine against TBE without harm to health remains
poorly understood. In the experimental and clinical
practice of previous years, the possibility of negative
effects of vaccines, including against TBE, both on
the immune system and the body as a whole, up to
severe nervous system affection [5, 22—26]. It should
be emphasized that the cases of complications after
vaccination against TBE described in the literature
are rare and it is difficult to prove the connection of
the occurrence of nervous system affection directly
with vaccination.

Another problem is the incidence of TBE in peo-
ple who have received a full course of vaccination.
With the increase in the number of cases of vacci-
nation, the number of TBE cases has also increased,
despite its implementation. Thus, in the Sverdlovsk
Region 3.9—-8.0 % of those who fell ill with TBE were
vaccinated, in the Krasnoyarsk Territory — 3.5—
7.4 % [11]. Although most cases of the disease in
those who were vaccinated against TBE proceed
without complications, cases of focal forms and
deaths are recorded even in repeatedly vaccinated
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ueHbl B 86.8 % ciyuaes, MeHUHTeanbHbIE — B 8.1 %,
ouJaroBble — B 5.1 % CJIy4aeB, UTO COOTBETCTBYET JlaH-
HBIM 10 UIMMYHOTEHHOCTH BakIuH [27]. Hampuwmep,
IIPY NIPOBEIEHUY NIPUBUBOK BAKIMHOU «JHIIEITyp»
B3POCJIBIM Jlake Iocsie 3-H BaknuHanuu I1gG aHTH-
TeJIa BBIABJILIUCH JIUIIb Y 95 % BaKIIMHUPOBAHHBIX,
IIpyU 5TOM 4eM OoJible OBLI BO3PACT BAKIIMHIPO-
BAHHOTO, TeM HIDKe (HOPMUPYIOIIUICA TUTP aHTHU-
TeJI: CPEeJTHUH BO3PACT BAKIIMHUPOBAHHBIX C TUTPOM
1:160 u BbIIIIe — 36.5 £ 3.2 TO71a, 1 : 40—1 : 80 —
47.4 + 4.5 TO71a, HIXKE 1 : 40 — 50.3 + 4.1 TOf1A.

Onucanpl €IUHUYHBIE CIyYaWl JIETATHHBIX HC-
XOJI0B Y MHOTOKPATHO BaKIIMHUPOBAaHHBIX. Tak, B.B.
IToroHOM M COABT. ONMHCAaHA MOJHHUEHOCHAs dop-
Ma KJIEIEeBOro 3HIehaINTa, PAa3BUBIIASACS Y MHOTO-
KPaTHO BaKIIMHUPOBAHHOU MOXKWJIOH MaleHTKu. B
TeueHUe 1998—2008 rT. OHa MOoJyuynsaa 6 TPUBUBOK
npotuB K9, u3 Hux 4 — ¢ Tomcko# BaknuHor HITO
«Bupuon», 1 — ¢ BaKIIUHOHN «DHIIEBUP», 1 — C BaK-
IIMHON NMPOU3BOACTBA MHCTUTYTA MOJTHOMUENINTA U
BUpPYycHBIX dHIedanmuToB uM. M.II. Uymakosa. Ilep-
BUYHBIU KypC ITPOBe/ieH 6e3 HapyIeHnt cxeMsl. [1o-
CyIelyrolye 3 peBaKIMHAIIUY BBIIOJIHSIIN C UHTEP-
BJIaMH 1, 5 U 3 T. 3a00J1es1a yepes 2 T. IOCJIe 3aKITI0-
YUTEIbHOH peBakIuHANU. THKyOAI[MOHHBIH ITepu-
OJ1 IWICA 5 HEH, 55 U IIPOIUIO OT IIePBBIX CUMIITO-
MOB GOJIE3HH 10 HACTYIUIEHUsI cMePTH. TUTp aHTH-
test IgG B ieHb cMepTH 1 : 1600 [27]. Jluaraos noji-
TBep:k/ieH ooHapy:keHuem PHK BK9 metogom 1P
B TKAHU CITMHHOTO MO3Ta U BapoJieBa MocTa. Bbico-
Kas BUPYJIEHTHOCTb BHpyca JI0OKa3aHa B OIBITAX Ha
MBIIIaxX. B 3TOM cily4yae MOJTHOCTBIO He U3y4ueHa POJIb
B maroreHe3e T-KJI€TOYHOTO0 UMMYHHUTETA, KOTOPBIH,
BO3MOXKHO, IMe€JI CyII[ECTBEHHBIH JIeeKT.

HenocTaTouHyl0 TNPOTEKTHUBHYIO aKTHBHOCTD
BaKIMH HEKOTOpPbIE aBTOPHI [19, 29] CBA3BIBAIOT C
pa3IUYUAMU QaHTUTEHHBIX U T€HETUYECKUX CBOUCTB
IITAMMOB, HCIIOJIB30BAHHBIX JUUISI IIPUTOTOBJIEHUS
BaKI[MH U MUPKYJIUPYIOIINX Ha Teppuropun P,
TaK KaK KOMMepUeCcKre BaKI[MHBI IPUTOTOBJIEHHI Ha
OCHOBE JTAJIbHEBOCTOYHOTO MJIH €BPOIIEeHCKOro Mo~
TUIIOB, & IOMUHUPYIOIIUM B IIPUPOJE SBJISETCS CH-
6upckuii [30].

IKCcIIepUMEeHTAJIbHOE HU3YyUeHHe BoIlpoca JIaeT
HeoAHO3HauHble pe3dysabTarhl. Tak, ['H. JleoHoBa u
COABT., UCCJIEZIOBAB CBIBOPOTKU KPOBH JIIOZIEN, MHO-
TOKPATHO NIPUBUTHIX Pa3INYHBIMU BaKIIMHAMH, CJle-
Jlayil BBIBOZI 06 MMMYHOJIOTHYECKOH 3(PDEKTHBHO-
CTH BCEX BAKIIMH OTHOCHUTEJIBHO U JIAJIbHEBOCTOUHO-
ro moaruma BK3 [31]. [To qanabiv JI.JI. TepexuHo! 1
COABT., BAKIIUHBI U3 IIITAMMOB €BPOIIEHCKOTO U JIaJTh-
HEBOCTOYHOTO ImoATHnoB BKO B ombITax Ha MBIIIax
3AITUIITAIN OT Pa3INYHbIX MoATUIIOB BKD, BKIIOUas
cubupckuii [32]. O.B. Mopo3oBa u coaBT. Ipu KOM-

patients [18, 27, 28]. According to V.V. Pogodina and
co-authors, among those who received the primary
course of vaccination and one or more revaccinations
(98 people) fever forms were noted in 86.8% of cas-
es, meningeal — in 8.1%, focal — in 5.1% of cases,
that corresponds to data on immunogenicity of vac-
cines [27]. For example, during adults “Encepur”
vaccination, even after the 3" vaccination of IgG an-
tibodies were detected only in 95 % of vaccinated, at
the same time, the greater the age of the vaccinated,
the lower was the emerging titer of antibodies: the
average age of vaccinated with a titer of 1: 160 and
above — 36.5 + 3.2 years, 1: 40—1: 80 — 47.4 + 4.5
years, below 1: 40 — 50.3 + 4.1 years.

Single cases of lethal outcomes in repeatedly
vaccinated patients are described. Thus, V.V. Pogo-
dina and co-authors described the fulminant form
of tick-borne encephalitis, which developed in the
body of a repeatedly vaccinated elderly patient. Dur-
ing 1998—-2008 she received 6 vaccinations against
TBE, 4 of them — vaccine produced by the “Virion”
(Tomsk), 1 — “Encevir” vaccine, 1 — vaccine pro-
duced by the Chumakov Institute of Poliomyelitis
and Viral Encephalitis. The primary course was con-
ducted without violations of the scheme. The next
3 revaccinations were performed at intervals of 1, 5
and 3 years. The patient became ill 2 years after the
final revaccination. The incubation period lasted 5
days, 55 hours passed from the first symptoms of the
disease to death. The titer of IgG antibodies on the
day of death was 1 : 1600 [27]. The diagnosis was
confirmed by detection of RNA TBE virus, using PCR
in the tissue of the spinal cord and the pons varolii.
High virulence of the virus is proved in experiments
on mice. In this case, the role in the pathogenesis of
T-cell immunity, which may have had a significant
defect, has not been fully studied.

Insufficient protective activity of vaccines some
authors [19, 29] associate with differences in an-
tigenic and genetic properties of strains used for
preparation of vaccines and circulating in the terri-
tory of the Russian Federation, as commercial vac-
cines are prepared on the basis of the Far Eastern
or European subtypes, and Siberian is dominant in
nature [30].

Experimental study of the issue gives ambigu-
ous results. Thus, G.N. Leonova and co-authors after
a study of the blood serum of people who repeatedly
vaccinated with various vaccines, concluded that the
immunological efficacy of all vaccines regarding and
Far Eastern subtype of TBE virus [31]. According to
L.L. Terekhina and co-authors, vaccines from strains
of European and Far Eastern subtypes of TBE virus
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IUIEKCHOM U3y4yeHnH 3 deKTa BCeX 4 pa3peleHHbIX
K npuMeHeHHIO B PO BakIVH B ONBITaX HA MBIIIAX
YCTAaHOBWJIM, YTO 3AIUTY MBIIIEH MPOTUB 3apake-
HUST CUOMPCKUM MTOATUIIOM 00ECIIeUnBAIH TOJIBKO 3
U3 4 BaKIIUH: MOCKOBCKAasi, aBCTPUIICKAasA BAaKI[UHBI U
«DHIEBUP», TOT/IA KaK «JHIEmyp» ObL1a HeadhdeK-
TrBHa [8]. B ombiTax Ha 00€3bgHAX U XOMAKAX ITOKA-
3aHO, YTO TPOGUIAKTUUECKOE BBEJIEHHE BaKIIMHBI
JIAJIBHEBOCTOYHOTO IO/ITUIIA HE MPENSATCTBYET JJIH-
TEJIbHOU MEPCUCTEHIUN IIITAMMOB CUOMPCKOTO O/~
THIIA, YTO MOKET 00yCIOBUTH PA3BUTHE XPOHUUECKO-
ro K9 [33, 34].

TeMm He MeHee BaKIIUHALWSA OCTAETCS BAXKHBIM
cpencTBoM creruduyeckoi npodmiaktTuku K9 s
3alUTHl JIIOJIeN, MpeOBbIBAIOIINX HA TEPPUTOPHH,
T/Ie PETYJIAPHO MPOUCXOAT 3aPa’KeHMsA, U TT03BOJIA-
eT 3HAUYUTEJIbHO CHUBUTD YEIbHBIA Bec (OPM C MO~
paxenuem [THC y uadunuposanubix BK3 [27, 35].
Bo3MorkHO, penieHueM Mpo6JeMbl Pa3BUTUS Ova-
roBbIX (DOPM y BAaKI[MHUPOBAHHBIX ObLIIO OBI 00513a-
TEJIPHOE HCCIIEZIOBAaHUE TUTPA AHTUTEJ TIEPE, ITH/I-
CE30HOM U JIOIIOJTHUTEJIBHOE BBEJIEHUE UMMYHOTJIO-
OyrHa Uu OyCTEPHOU 1035l BAKIIUHBI JTUIIAM C HU3-
KHUM TUTPOM aHTHUTEJL.

CusibHast JOCTOBEpPHAs OTPHUIIATENIbHAA KOp-
peISIOHHAsA CBA3b ¢ 3abosieBaeMocThbio KO Takike
YCTAHOBJIEHA JJIsl TLIOIIAN aKapUITUAHBIX 00pabo-
TOK Ha Teppuropunt PO (r = —0.82, p < 0.05), KOTO-
past ¢ 2002 1o 2016 T. BBIPOC/Ia IOUTH B 10 pas (c 17
277.5 10 176 000 ra) [11].

HecMmoTpst Ha 3HAUNTEIHHOE CHIKEeHME 3a00J1e-
Baemoctu KO B P® B mocyemHue zBa JIeCATHIETHUSA,
JIeTaJIbHOCTh Tpu KO cHU3WIACh HE3HAYUTEJIHHO: B
1998—2006 rT. 0OHa BapbupoBasua oT 1.3 10 1.6 %, B
2007—2016 IT. — 0T 0.1 710 1.7 % [11]. CMY J1eTayibHO-
CTH B 2007—2016 TIT. cocTaBuiI 1.2 %. JlocToBepHOU
KOPPEJIAIUOHHOU CBSA3H JIeTaTbHOCTH OT KO B PD ¢
ypoBHEM 3a06071€BAEMOCTH HE YCTaHOBJIEHO (I = 0.25,
p > 0.05) [11].

3AK/IIOUEHMUNE

KiremeBoii sHIIEDATINUT, YIUTHIBAS €T0 IIHIPOKYIO
pacupocTpaHeHHOCTh Ha TeppuTopuu P®, Bo3MOK-
HOCTb Pa3BUTHUS TSKEIBIX (GOpM O0JIE3HU, COITPOBO-
JKIAIONUXCSA WHBUININ3ANNEH, a TAKXKE €KEr0THO
perucTpupyeMsle jeTaJbHbIE HCXO/IbI, IO-IIPEKHEMY
IIPEJICTaBIIAET CEPhE3HYIO MIPOOJIEMY JIIA 3/[PaBOOX-
panenus crpansl. Ha ypoBens 3a6oseBaemoctu K9
B PO nocToBepHO BiIMsAET OXBAT HACeJIEHUS BaKIU-
HONPOUIAKTUKON, a TaKKe yBeJMUYeHUe IUIONIa-
U aKapunuaHbIX 00paborok. CepompoduiakThka
ocTaeTcs OTHUM U3 HauboJsiee IOy IPHBIX METO/I0B
PO IUIAKTHKY, HO COXPAHAIOTCA CIydau 3abosieBa-
HUA, B TOM 4YHCJIe ¢ pa3BUTHEM 04aroBbix ¢popm K3,

in experiments on mice were protected from vari-
ous subtypes of TBE virus, including Siberian [32].
0O.V. Morozova and co-authors in a comprehensive
study of the effect of all 4 vaccines allowed for use
in the Russian Federation in experiments on mice
found that the protection of mice against infection
with the Siberian subtype provided only 3 of 4 vac-
cines: Moscow, Austrian and “Encevir” vaccines,
while “Encepur” was ineffective [8]. In experiments
on monkeys and hamsters it is shown that prophy-
lactic introduction of the vaccine of the Far Eastern
subtype does not prevent long-term persistence of
strains of the Siberian subtype that can cause devel-
opment of chronic TBE [33, 34].

Nevertheless, vaccination remains an important
means of specific prevention of TBE for the protec-
tion of people staying in the territory where infections
occur regularly, and can significantly reduce the pro-
portion of forms with CNS lesions in people infected
with TBE virus [27, 35]. Perhaps the solution to the
problem of the development of focal forms in vacci-
nated could be a mandatory study of the titer of anti-
bodies before the season of epidemics and additional
introduction of immunoglobulin or booster dose of
vaccine to persons with low titer of antibodies.

A strong significant negative correlation with
the incidence of TBE has also been established for
the acaricide treatment area in the Russian Federa-
tion (r = —0.82, p < 0.05), which increased almost
10-fold from 2002 to 2016 (from 17 277.5 to 176 000
ha) [11].

Despite a significant decrease in the incidence
of TBE in Russia in the last two decades, mortality in
TBE decreased slightly: in 1998—2006 it varied from
1.3t01.6 %, in 2007—2016 from 0.1 to 1.7 % [11]. Aver-
age long-term mortality level in 2007—2016 was 1.2 %.
There was no significant correlation between mor-
tality from TBE in Russia and morbidity (r = 0.25,
p > 0.05) [11].

CONCLUSION

Tick-borne encephalitis, taking into account its
wide prevalence in the territory of the Russian Fed-
eration, the possibility of developing severe forms
of the disease accompanied by disability, as well as
annual deaths, still poses a serious problem for the
country’s health care. The level of TBE morbidity in
Russia is significantly affected by the coverage of the
population with vaccine prophylaxis, as well as the
increase in the area of acaricide treatments. Seropro-
phylaxis remains one of the most popular methods of
prevention, but there are still cases of the disease, in-
cluding the development of focal forms of TBE, even
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Jlake TIPYU CBOEBPEMEHHOM ITPOBEZIEHUN ITPODIIIAK-
TUKH. B CBA3U ¢ 3TUM HEOOXOMO BHEJ[PEHUE Me-
TO/IOB OIIpeZie/IeHUs J103bl BUPYyCa, MOJIyYeHHOH IpU
VKycCe, a TaK}Ke MacCOBO€ IIPOM3BOJCTBO BBICOKOTH-
TPAXKHOTO UMMYHOIJIOOyInHA B PO.

Kondaukr nHTEpEeCcOoB. ABTOPHI 3a5BJIAIOT 00
OTCYTCTBUM KOH(QIIMKTA UHTEPECOB.
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with timely prevention. In this regard, it is necessary
to introduce methods for determining the dose of the
virus obtained from the bite, as well as mass produc-
tion of high-titer immunoglobulin in the Russian
Federation.
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IIpoBopoBa Beponuka BajiepbeBHa — KaH/. Me/.
HayK, JOUEHT Kadenpbl WHQPEKIMOHHBIX OOJIe3HEH
®I'bOY BO «HoBocHOMPCKUM TOCYAapCTBEHHBIH Me-
JUITUHCKUH yHUBepcuTeT» Munaapasa Poccun.

KpacnosBa Enena UropeBHa — JI-p Me/l. HayK, mpodec-
cop, 3aBeayonui kageapoil HHOEKIUOHHBIX 6oJie3-
Heli ®I'BOY BO «HOBOCHOUPCKHUI TOCYAApCTBEHHBIN
MeUIIMHCKUY YHUBepcuTeT» MuH3paBa Poccun.

XoxaoBa Haranpa IropeBHa — KaH/. MeJl. HayK, /10-
neHT Kadenpol nHGEKITHOHHBIX 60sie3neir ®T'BOY BO
«HOBOCHOUPCKHUI TOCY/IApCTBEHHBIH MEAUIIUHCKUI
yHuBepcuteT» Munszapasa Poceun.

Bypmucrposa Tarbsina 'epmaHOBHaA — Bpay BbICIIEH
KaTerOpUHY, 3aBEAYIOIIHMI OT/ieJIeHneM HeHpOWH(EK-
nuii I'BY3 HCO «T'opozackas mHMEKIIMOHHAA KJIMHHU-
veckas 6osbHMIA NQ 1» (HoBOCHOUPCK).

TukynoBa Huna BukropoBHa — 1-p 0OHOJI. Hayk,
IJIaBH. HAyYHBIH COTPY/HUK, 3aBeAyIOIINI Jaboparo-
pueit MmosnekyssipHoi 6uosiorny ®TBYH UHCTHTYT XU-
MHYECKOU OMOJIOTUH U DYyH/TAMEHTATTbHOU MeTUITHHBI
CO PAH (HoBocubupck).

KysnenioBa Bepa I'aBpunyioBHa — /-p MeJl. HayK, IIpO-
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AanTanMOHHBIN CTATYC MAIlMEHTOB ¢ OPOHXHAJBHON aCTMOU IpU
HAJINUYNU TUNIEPTOHUYECKOM 00J/Ie3HM KaK KOMOPOUHOU NaTOJIO-
TUH
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Tomcxuit HUH xypopmoaozuu u gusuomepanuu — guauan O@I'BY «Cubupckuil gedepanvHwlil HaQyUHO-KAUHUYeCKUll
yenmp PedepanbHo20 MedUKO-OUO0N02UHECKO20 A2eHIMNCIMea»

Adaptive status of patients with bronchial asthma in the presence of
hypertension as comorbid pathology

Zaripova T.N., Antipova L.I., Smirnova I.N.

Tomsk Research Institute of Balneology and Physiotherapy

AHHOTAIIUA

B ucciiezoBaHUY, KOTOPOE IPOBOIMIIOCH Ha Oase kiimHUKU Tomckoro HUU kypopTosioruu 1 pusnoTepariuy B 2009—
2014 IT., IPUHAJIO y4yacTHe 182 GOJIbHBIX, KOTOPBIE OBLIN pasziesieHbl Ha 3 TPYIIIBI: OCHOBHAsA rpynna I — 77 60JIbHBIX ¢
6ponxuanpHOi acTMoi (BA) u xoMopOuAHOW runepToHudYeckoi 60os1e3Hbi0 (I'B); rpynmna cpaBHenus 11 — 53 GOJIBHBIX
ToJIbKO BA; rpynma cpaBaenus 111 — 52 601bHBIX TOTBKO I'B. Y 60JIbHBIX ¢ KOMOPOUIHBIMU 3200JI€BAHUAMU OTMEYAIIUCH
0os1ee 3HAUMMBIE HAPYIIIEHUSA a/IallTAllUY, HEKEJIN Y IAIUEHTOB ¢ KaX/IbIM U3 3TUX 3a00JIeBaHUH B OT/eIbHOCTH. B "act-
HOCTH, y HUX B 4 pasa yallle IUarHoCTUPOBAIUCH PeaKIIUK IlepeakTUBALUY U CTpecca, B 2.6 pa3a ObLiI HUXKe YPOBEHb pe-
aKTUBHOCTH, 4eM y 60J1bHBIX ¢ I'B. YacToTa He6JIarompUATHBIX PEaKIUN a/IallTaliy BO3pacTasia o Mepe YCHUIeHHs BbIpa-
JKEHHOCTH YAYIIbsI U HAPYIIEHUH JIUIIITHOTO 0OMeHa. Y OOJIbHBIX OCHOBHOU I'PYIIIIBI OTMEYINCH OOJIbIIYE HAPYIIEHUS
KJIETOYHOTO UMMYHHUTETA B BU/Ie CHIKEHU COZEPKaHNsA B KpOBU T-xesIepoB, yeM y 60IbHBIX BA.

Karoueewvte croea: 6poHXUAIbHAS aCTMa, THIIEPTOHNYECKast 60J1e3Hb, KOMOPOU/THOCTD, HAPYIIIEHUSI aIalTAI[IOHHbIX
IIPOIIECCOB.

ABSTRACT

The study was conducted at the clinic of the Tomsk Research Institute of Balneology and Physiotherapy in 2009—
2014. 182 patients who were divided into 3 groups: main group I — 77 patients with bronchial asthma (BA) and comorbid
hypertension (HT); comparison group II — 53 patients with BA only; comparison group III — 52 patients with HT only.
In patients with comorbid diseases, more significant adaptation disorders were noted than in patients with each of these
diseases separately. In particular, their reactivation and stress were 4 times more often diagnosed; the level of reactivity
was 2.6 times lower than in patients with hypertension. The frequency of adverse adaptation reactions increased as the
intensity of asphyxiation and lipid metabolism increased. In patients of the main group, there were more significant distur-
bances of cellular immunity in the form of a decreased T-helper level in the blood than in patients with BA.

Keywords: bronchial asthma, hypertension, comorbidity, impairments adaptive processes.

BBEAEHWE

Ha npoTsskeHUN HEeCKOJbKUX IOCJIeTHUX Jlecs-
TWIETHH W3YYEHHUIO0 COCTOSIHUS aJIallTAllud 3/I0PO-
BBIX U OOJIBHBIX JIIOJIEH IIOCBSIIEHBI MHOTOYMCJIEH-

INTRODUCTION

Over the past few decades, numerous studies
have been devoted to investigating the adaptive
states of healthy and sick people [1—3]. At the same
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Hble HayJYHble ucciesoBanus [1—3]. IIpu sTom u3-
yJajicsi TOPMOHAIBHBIM CTaTyc, pa3pabaThIBaJINCh
pasJyiuJHble HUHAEKCHI U KO3G@UIMEHTHI, TO3BOJIA-
IOIIFE OLIEHUTDH Te WJ/IM HMHbIE aCIIEeKThI afalTalioH-
HOTO mpoilecca. Hampumep, WH/EKC aJlIepTUIecKo-
T'O BOCIIAJIEHU S, UCIIOJIB3YIOIIMI COOTHOIIIEHHS IIOKa-
3aTesiedl KJIETOYHOTO W T'YMOPAJIbHOTO UMMYHUTETA,
aJlanTalOHHO-(DYHKITMOHAJIbHBIA WHJIEKC; OIlEHKA
aZlanITAIMOHHOTO TIOTEHI[HAIa CUCTEMBI KPOBOOOpa-
MIEHUs 110 BaprabeIbHOCTH CEPIEYHOTO PUTMA; HH-
Jleke QYHKITMOHATBLHBIX N3MEHEHUH, TT03BOJISTIONINI
MIPOTHO3UPOBAaTh BEPOSATHOCTh BOBHUKHOBEHHUS 13-
azanranuy; K03b@UINEeHT CONPAKEHHOCTH I10Ka3a-
TeJlel ToMeocTasa u Jip. [4—6].

W3BecTHO, UTO YPOBEHDb QYHKITHOHUPOBAHUSA Op-
raHu3Ma B OOJIBINION CTEIIEHU OMPEJETISAETCA COCTO-
SIHUEM CHCTeMBI KpoBooOpareHuss U 3¢G(HeKTUBHO-
CTBIO, «IIeHOM» eé paboTsl. [ToaToMy BmoJIHE JIOTH-
YeH WHTEPEeC K U3YUYEHUIO aJalITallUOHHBIX BO3MOMK-
HOCTeH OOJIBHBIX THIEepTOHNYecKou Oose3nbio (I'B).
BoIsiBiIeHO, UTO 3TO 3a00JIeBaHHE XapaKTePU3yeTCs
CHIDKEHUEM aJIallTUBHBIX CIIOCOOHOCTEH CcepaedHO-
COCYIUCTOM CHCTEMBI, €€ IeHTPAIbHBIX U UHTPaKap-
JIUTBHBIX TapaMeTpPOB, HAPYIIEHWEM PperyJIAIuu
TeMOJIMHAMUKA ¢ (DOPMHUPOBAHHEM BEreTATHBHOTO
JrcOaaHca U CHIDKEHHOU TTPOJIyKITUEH OKCH/IA a30-
Ta [7], KOTOpBIE YCHUIMBAIOTCSA I10 MEPE POCTA TSXKECTH
U JUINTEJIbHOCTH DOOJIE3HH.

AanTanuoHHbINA cTaTyc GOJIPHBIX OPOHXHAIIb-
Ho actmoii (BA) xapakTepusyercsi, Kak B IIEpUOJ pe-
MUCCHH, TaK ¥ 0COOEHHO B IEpHOA 000CTpeHuUsI, HEH-
POSHIOKPUHHOW JIe3WHTErparien, IOBBIIIIEHHON
CTpecC-PeaKTHUBHOCThIO, a TaKiKe OO0YyCIOBIEHHOMN
STHUM IIEPECTPONKOI B cricTeMe UMMyHHUTeTa [8].

Komop6uiHOCTh GpOHXUATBHON aCTMBI U TUTIED-
TOHUYECKOH 00JIe3HN — BeChMa YacTast CUTYaIlus, KO-
TOpasi, Ha HaIIl B3IJIAI, TAJIEKO HE IIOJTHOCTHIO U3yde-
Ha. B yacTHOCTH, He BRISCHEH BKJIAJ, KAXKIOTO U3 STUX
3abosieBaHUl B (OPMHUPOBAHKE A ANITAI[MOHHOTO
craTyca. 9TUM U 00yCI0BJIEHA aKTyaJIbHOCTh HAIIIETO
HCCIEOBAHMUA.

IEJIb NCCJIEAOBAHUNA

U3ydyeHne COCTOSHUS IPOIIECCOB AAANTAINH Y
00JIPHBIX OPOHXUATFHOU aCTMOU ¢ KOMOPOHUIHOM U~
IIEPTOHUYECKOU OOJIE3HBIO.

MATEPHAJIBI 1 METO/AbI

B uccnenoBanny, KOTOpOe IPOBOAUIIOCH B KJIH-
Huke Tomckoro HUU kypoprosioruu u ¢usnorepa-
U B 2009—2014 TT., IPUHSIO y4acTre 182 maru-
enta. OCHOBHBIM KpUTEpHEM OTOOpa GOJBHBIX BO
Bce TPYHIIBI fABJIJIOCH HAJIWYWE BepUGUIIUPOBAH-
HOT'O JINarH03a: OPOHXUAIBHON aCTMbI, TUIIEPTOHH-
yeckol 60s1e3HU JTNO0 UX COYETAHUS B BUJE KOMOP-

time, the hormonal status was studied; various in-
dices and coefficients were developed to evaluate
certain aspects of the adaptation process. For ex-
ample, the index of allergic inflammation, using the
ratio of indicators of cellular and humoral immu-
nity; adaptive functional index; assessment of the
adaptive capacity of the circulatory system based
on heart rate variability; functional change index,
which allows to predict the likelihood of disadap-
tation; the contingency coefficient of homeostasis
indices and others [4-6].

It is known that the level of functioning of the
body is largely determined by the state of the blood
circulatory system and the efficiency of its work.
Therefore, it is quite logical interest in the study of
adaptive capabilities of patients with hypertension
(HT). It was revealed that this disease is character-
ized by a decrease in the adaptive abilities of the
cardiovascular system, its central and intracardiac
parameters, dysregulation of hemodynamics along
with vegetative imbalance and reduced production
of nitrogen oxide [7], which increase with the sever-
ity and duration of the disease.

The adaptive status of patients with bronchial
asthma (BA) is characterized by neuroendocrine
disintegration, increased stress-reactivity, and the
resulting rearrangement in the immune system [8]
both in the period of remission and especially in the
period of exacerbation.

Comorbidity of bronchial asthma and hyperten-
sion is a very common situation, which, in our opin-
ion, is not fully understood. In particular, the contri-
bution of each of these diseases to the formation of
adaptive status has not been determined. This is the
reason for the actuality of our research.

AIM OF THE RESEARCH

To investigate the state of adaptation processes
in bronchial asthma patients with comorbid hyper-
tension.

MATERIALS AND METHODS

The study, which was conducted at the clinic
of the Tomsk Research Institute of Balneology and
Physiotherapy in 2009-2014, involved 182 pa-
tients. The main criterion for the selection of pa-
tients in all groups was the presence of a verified
diagnosis: bronchial asthma, hypertension, or their
combination in the form of comorbid pathology
(BA + HT). The main (I) group consisted of 77 BA
patients with hypertension as a comorbid disease.
65 % of them were female (50 patients), the average
age was 52.4 (min — 28.0; max — 73.0) years, and
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o6uHoi natosioruu (BA + I'B). OcHoBHyto (I) rpyn-
Iy COCTaBUJIH 77 OOJIBHBIX BA, UMEIOIINX B KaUuecTBe
KOMOPOUTHOTO 3a00JIeBaHUS THIIEPTOHUYECKYIO 60~
Jie3Hb. B 65 % ciyuyaeB (50 60JIbHBIX) 3TO OBLITH KEH-
IAHBI, CPETHUH BO3PACT COCTABII 52.4 (min —
28.0; max — 73.0) roja, a JaBHOCTh 3a00JI€BaHUs
BA — 9.0 (2.0; 47.0) roga. JIerkoe TeueHue 001e3HU
610 v 14 (18 %) manueHTOB, CpeHENH TAKECTH —
y 60 (78 %), Ts:xenoe — y 3 (4 %) 6opHBIX. YacTo-
Ta obocrpenuii BA kosebanacek oT O 10 4 pas 3a TOJ.
ComyrcrBytoiiee 3aboseBanrie — I'b I craguu ObLia
y 20 (26 %) maruentos, II craguu — y 52 (67 %),
III — y 5 (7 %) obcnenoBaHHbIX. [T0JTHBIA KOHTPOJIH
Hajy TeueHueMm BA (mo xpurepusm Global Initative
for Asthma (GINA), 2014) HaGmogamca v 31 (40 %)
60JIBHOTO, YaCTUUHBIN — y 32 (42 %). KoHTpOoJib oT-
CYTCTBOBAJ ¥ 14 (18 %) mMalueHTOB 3TOH IPYIIIIHL.

I'pynna cpaBuenus (II) cocrosia u3 53 60IBHBIX
BA, He UMeRINKUX B KaUueCcTBe KOMOPOWIHOTO 3abo-
seBanus I'B (rpynma BA). B 3To# rpyIime Tak:ke mpe-
obsajany KeHuHbl — 38 (72 %). CpenHuii Bo3pact
0OJIBHBIX cocTaBiIsLI 36.7 (17.0; 56.0) roja, T.e. ObLI
HIDKE TaKOBOTO B OCHOBHOH rpymmne (p, = 0.0001).
JurenbHOCTD 3a00sieBaunsa BA cocrasisia 7.9 (1.0;
20.0) roza. Jlerkoe teuenue BA 6pu10 y 20 (38 %) na-
[IMEHTOB, CpeHel TsokecTH — y 33 (62 %). BosbHbIX ¢
TsDKEJIBIM TeueHreM BA B 9Toi rpytie He 6pu10. Ya-
cToTa 00OCTPEHMI, TaK K€ KaK U y OOJIBHBIX OCHOB-
HOH TPYIIIIbI, Kosiebasack OT O 70 4 pa3 3a rox. [Tos-
HBIA KOHTPOJIb 3a00JieBaHusA ObLT v 34 (65 %) 60Jb-
HBIX, YaCTUYHBIN — Y 19 (35 %). HexonTpommupyemoe
TedyeHre BA B 3TOH rpyIiiie He BBISBJISIOCH, Y ATl -
TOB IpyIIIbl cpaBHeHus: 11 61710 Gosiee KOHTPOJIHUPYe-
Moe TeueHre bA 1o cpaBHEHUIO C IaliieHTaM1 OCHOB-
HOU rpynmbl (p, = 0.001). JIpyTyo rpymity CpaBHEHUSA
(III — I'B) cocraBuau 52 6oabHEIX I'G. B Hel Tak xe
peobJ1aiaIu KeHIUHB — 36 (69 %). CpeiHui BO3-
pact manueHToB cocTaBysl 55.6 (35.0; 75.0) roaa.
V¥ 25 (48 %) 601pHBIX 3TOM rpymsl I'b ObL1a I cTagumy,
v25(48 %) —Iluy2 (4 %) — 11 cragumn.

Ha momeHT 00cs1e/10BaHMs TAI[AEHTHI BCEX TPYIIIL
rosy4yaau 6a3ucHOe MeUKaMEeHTO3HOE JIeueHre, Ha-
3HAUEHHOE paHee, B COOTBETCTBUU C COBPEMEHHBIMHU
TpebOBaHUAMU. DTO: UHTAJIAINOHHBIE TJIIOKOKOPTHU-
KOCTEPOU/IbI WJIH COUETAHUE TTOCTIEHUX ¢ OPOHXOIH-
THKAMH JJTUTETLHOTO IEUCTBUS — I10 TTOBOJY BA, nH-
rubutopbl ATI® MIu aHTaTOHUCTHI KJIBIHS — 10 TI0-
Bozy I'b. [TanueHThI ObLTH BHE MIEPHO/A KITHHUYECKO-
ro 00OCTPEHHUS.

O6citenoBatye GOJIBHBIX OBUIO OMHOKPATHBIM U
MpelycMaTpuBasio cOop kayjmob, aHaMHe3a, Tepares-
TUYECKHUH OCMOTP, n3MepeHue cucrondeckoro (CA/T)
u auacrosmdeckoro (JIA/) aprepuaabHOro AaBIeHUs
(Al), uacroTsI ceppreunbix cokpamenuit (UCC). IIpo-

the duration of BA disease was 9.0 (2.0; 47.0) years.
The disease was mild in 14 (18 %) patients, mod-
erate in 60 (78 %), and severe in 3 (4 %) patients.
The frequency of BA exacerbations ranged from o
to 4 times a year. Comorbid HT stage I was diag-
nosed in 20 (26 %) patients, stage IT — in 52 (67 %),
stage III — in 5 (7 %) patients. Full control over the
course of BA (according to the criteria of Global Ini-
tiative for Asthma (GINA), 2014) was observed in
31 (40 %) patients, partial — in 32 (42 %). There
was no control in 14 (18 %) patients in this group.

The comparison group (II) consisted of 53 BA
patients who did not have HT (a group of BA) as
a comorbid disease. Females also prevailed in this
group — 38 (72 %). The average age of patients was
36.7(17.0; 56.0) years, that is, it was lower than that
in the main group (p, = 0.0001). The duration of BA
was 7.9 (1.0; 20.0) years. Mild asthma was present
in 20 (38 %) patients, the moderate form was noted
in 33 (62 %). There were no patients with severe
asthma in this group. The frequency of exacerba-
tions, as well as in patients of the main group, ranged
from 0 to 4 times a year. Full control of the disease
was in 34 (65 %) patients, partial — in 19 (35 %).
The uncontrolled course of asthma in this group
was not diagnosed; patients in comparison group II
had a more controlled course of asthma compared
with patients in the main group (p, = 0.001). Anoth-
er comparison group (III) consisted of 52 patients
with HT. Women also prevailed in it — 36 (69 %).
The average age of patients was 55.6 (35.0; 75.0)
years. 25 (48 %) patients of the comparison group
ITT had HT stage I, 25 (48 %) had stage IT and 2 (4 %)
had stage III.

At the time of the examination, patients of
all groups received the basic drug treatment pre-
scribed earlier, in accordance with modern require-
ments. These were inhaled glucocorticosteroids or
a combination of the latter with long-acting bron-
chodilators for asthma, ACE inhibitors or calcium
antagonists for hypertension. Patients were beyond
the period of clinical exacerbation.

Patients were examined only once and included
the collection of complaints, anamnesis, therapeu-
tic examination, measurement of systolic (SBP) and
diastolic (DBP) blood pressure, heart rate (HR). We
also study the results of the general blood test, as
well as biochemical and immunological parameters
of the blood content. These include determining the
content of lymphocyte subpopulations using mono-
clonal antibodies: CD3, CD4, CD8, CD19, calculat-
ing the immunoregulatory index (CD4 / CD8), de-
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BOJIWJIOCH MI3yYEHHE JAHHBIX OOINEro aHam3a Kpo-
BHU, a TaK)Ke COJIEPKAHUS B KPOBU Psi/ia GHOXUMITUe-
CKHMX M IMMYHOJIOTHYECKHUX TTOKa3aTesIed. ITO: orpe-
JleJIeHNe COJIEPKAHUS CYOHOIy IAnME JUMOOIUTOB
¢ IIOMOIIbI0 MOHOKJIOHAIBHBIX aHTuTeN: CD3, CD4,
CD8, CD19, pacueT MMMyHOPETYJIATOPHOTO HHJIEK-
ca (CD4/CD8), omnpesiesieHre 3HAYEHUH CIIOHTAHHO-
ro HCT-recra, unzexca 6uortuanoctu (HCT crumyit./
HCT crnoHT.) JIeHKOITUTOB, a TaKKe COZEP:KaHuUs 00-
mero xosecrepuHa (XJI), pubpunorena (®), rimoko-
361 (). Bce maHHBIE COMIOCTABIISIUCEH C TAKOBBIMU, 110~
JIyYeHHBIMU OMOXMMUYECKOH ¥ MMMYHOJIOTHYECKOU
snaboparopusiMu VTHCTUTYTa y IPAKTUYECKU 3710PO-
BBIX B3POCJIBIX JKUTeJIeH T. ToMcka.

ITo ykazaHHBIM IIEPBUYHBIM JJAHHBIM OIIpe/ie-
JISJICS THII PEAKITUU aJIallTAllii U YPOBEHb PEAKTHB-
Hoctu no JI.X. T'apkaBu [9]. Beigensinch: peakiuu
tperupoBku (Tp), cnokoiino# aktusaruu (PCA), mmo-
BoieHHOU aktmBanuu (PITA), nmepeaktuBaruu (1)
u crpecca (C), ypOBHU PEAKTUBHOCTH — BBICOKHH U
HUBKUH. PaccuuThIBAIUCH WHEKC PabOThI cepara
(PC = IAT x YCC/100) u reMOAMTHAMUYECKU WH-
nmexc (TN = Allcp x YCC/100). Ux TOBBIIIEHHBIE
3HAYEHHS CBU/IETEICTBOBAIN O HAPYIIIEHUH PETYJIsI-
WM [IEHTPAIBHOU reMo/TMHAaMUKU. Kpome Toro, pac-
cuuThIBaJICA roMmeocratnueckuii uHpexc (I'CH) mo
A.A. ®enoTueHko [10]. 3HaUeHUA MOCTIETHETO, PaB-
HBIE 1.0, CBU/IETETHCTBOBAJIM O HOPMAJIBHOM COCTOSI-
HUY QJIaITAIIAIOHHBIX MEXaHU3MOB, 1.1—1.5 — O HAIIPs-
JKEHUH KOMITIEHCATOPHBIX MPOIECCOB, 1.6 U BBIIIE —
00 UCTOIEHUH MEXaHU3MOB CAMOPETYJISIIHH.

Matematuueckass 00paboTka (akTUuuecko-
ro MaTepuaja OCyIIeCTBJISIACh C IOMOIIBIO MaKeTa
craructrueckux nporpamm SPSS13.0 for Windows
(muneH3uoHHBIH moroBop NO 20100810-1). Bce
JIaHHBbIE PACIIEHUBAINCh KaK MMEIOIINe Helapame-
TPUYECKOE paclpe/ieieHUe W BBIPAKAJINCh B BUE
Memuanbl (Me) W HWHTEPKBApPTWIBHOTO pasmMaxa
(LQ; UQ), tme LQ — HUKHUI KBapTUIIh, UQ — Bepx-
HUH KBapTWIb, WU Ke B IporeHTax (%). s cpas-
HEHHUs HEe3aBUCHUMBIX BBIOOPOK HCIIOJIB30BAIH
U-xputepuii Manua — YutHu (B TabyuIax mpuse-
ZIeHBl Pe3yJIbTaThl cpaBHeHHsA B Buje p ). Comps-
JKEHHOCTh IIPU3HAKOB OIIEHUBAJIU 110 KPUTEPHIO CO-
rIacus X°, B TOM 4HcJIe ¢ IonpaBkoii Merca (B Ta-
OyMIax 5T JaHHBIE YKa3aHbI Kak pY’). CBA3b mpu-
3HAKOB OIIEHUBAJIACh IIyTeM pacdyeTa Koadbuiues-
Ta paHroBO# Koppessinuu CimpmeHa (rs). Kputuue-
CKHH YPOBEHB 3HAYNMOCTH (p) IIPU ITPOBEPKE CTATU-
CTUYECKHUX TUIIOTE3 IPUHUMAJICA KaK p < 0.05.

PE3YJIBTATHBI U OBCY:KAEHUE

W3BecTHO, uTO 06 YPOBHE a/IalITAIIOHHOTO TO-
TEHIMAIa YeJI0OBEKa MOKHO CYIUTD 110 COIEPIKAHUIO

termining the values of spontaneous NBT test, bio-
cidal potential index (NBT stimulated / NBT spon-
taneous) of leukocytes, and total cholesterol (CL),
fibrinogen (F), glucose (G). All data were compared
with those obtained by the biochemical and immu-
nological laboratories of the Institute in practically
healthy adult residents of the city of Tomsk.

Primary data obtained indicated the type of ad-
aptation reaction and the level of reactivity accord-
ing to L.Kh. Garkavi [9]. The following were distin-
guished: training reaction (Tr), quiet activation re-
action (QAR), increased activation reaction (IAR),
reactivation (R) and stress (S); reactivity levels are
high and low. The index of the heart was calculated
(HI = DBP x HR / 100) and hemodynamic index
(HDI = BPavg x HR / 100). Their elevated values
indicated disturbances of the regulation of central
hemodynamics. In addition, the homeostatic index
(HSTI) was calculated by A.A. Fedotchenko [10]. The
values of the latter, equal to 1.0, indicate the normal
state of adaptation mechanisms, 1.1—1.5 indicate the
tension of compensatory processes, 1.6 and higher —
the exhaustion of self-regulation mechanisms.

Mathematical processing of the data was carried
out using the statistical software package SPSS 13.0
for Windows (License agreement No. 20100810-1).
All data were regarded as having non-parametric
distribution and were expressed as a median (Me)
and interquartile range (LQ; UQ), where LQ is the
lower quartile, UQ is the upper quartile or in per-
centage (%). To compare independent samples, the
Mann — Whitney U-criterion was used (the tables
show the comparison results in the form of p ).
Contingency indicators were evaluated by the fit-
ting criterion y*, including the Yates amendment (in
the tables, these data are indicated as py®). The re-
lationship of indicators was estimated by calculat-
ing the Spearman’s rank correlation coefficient (rs).
The critical level of significance (p) was taken as
p < 0.05 when testing statistical hypotheses.

RESULTS AND DISCUSSION

It is known that the level of human adapta-
tion potential can be determined by the lympho-
cyte content in the peripheral blood and the ratio of
the white blood corpuscles in the leukogram. This
is very clearly evidenced by numerous studies by
L.Kh. Garkavi et al. [11—13].

As our calculations showed, the majority of
the examined patients (76—96 %) had adaptation
reactions related to the activation category. These
are training reactions and especially quiet and in-
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B nepudepruIecKoi KpOBU JTUMQPOIUTOB U IO COOT-
HOIIIEHUIO 3JIEMEHTOB 0€eJIol KPOBHU B JIEWKOI[UTAP-
Hot dopmysie. O6 3TOM HATJISI/THO CBUAETETBCTBYIOT
MHoOrouucjeHHble ucciaenoBanud JI.X. 'apkaBu u eé
VYEHUKOB [11—13].

Kak nokazaim HaImm pacueTsl, OOJIbINAA YaCTh
obcyeyeMbIX MAaIUEHTOB (76—96 %) wuMenn amam-
TallOHHBIE PEAKIINH, OTHOCAIIMECS K Paspsany ak-
TUBAI[MOHHBIX. DTO PEAKIIUY TPEHUPOBKU U OCOOEH-
HO PEAKINH CIIOKOWHOU U TTOBBIIIIEHHON aKTUBAIIHH,
aCCOIMUPYIOIINECS C XOPOLIUMHU IPUCIOCOOUTETH-
HBIMH BO3MOXXHOCTSIMH MAIIMEHTOB U C HUIMYUEM Y
HUX BBICOKOTO ITPOTUBOBOCIIINTENIBHOTO ITOTEHITU-
ana (tads. 1).

CpaBHUBAs YaCTOTY IMATHOCTUPOBAHUSA Y 6OJTh-
HBIX HeOJIAarONpUATHBIX aJaNTAlOHHBIX PEaKIINI
(IT u C), Tax e KaK U HU3KOTO YPOBHA PEaKTHBHO-
CTH, BBIABUJIM, YTO OHU Yallle HabJII01atoTcs y 60Ib-
HBIX ¢ KOMOPOUTHOM maTosorueii. Pazinure B 6071b-
IIUHCTBE CIy4yaeB Kacajioch 00JbHBIX I 1 111 rpymm.
Tak, vacTtora peakuuil MepeakTHBAIIMH U CTpecca
ObLIa BBIIIE ¥ OOJIBHBIX ¢ KOMOPOUAHOM ATOJIOTHEHN
I10 cpaBHEHHIO ¢ 60sIbHBIMY BA B 1.3 pasa, a 1o cpas-
HeHUio ¢ 6ospHBIMU ['B — B 4 pasa. Huskuii ypo-
BEeHb PEAKTHUBHOCTU JUATHOCTUPOBAJICS IIPU KOMOP-
OW/THO [TaTOJIOTUH B 2.6 pa3a yalle, 4eM y 60JTbHBIX
I'B. YcraHOBJIEHO, YTO YACTOTA PEAKI[UM IIepeaKkTH-
BaIlU U cTpecca y OOJIBHBIX ¢ KOMOPOUIHON maTo-
JloTuel nMesa MPAMYIO TeCHYI0 B3aHMMOCBS3b C BBI-
PaKEHHOCTHIO ¥ YACTOTOU JHEBHBIX IIPUCTYIIOB Y/Iy-
mbsa (s = 0.91; p = 0.001), o6paTHYI0 — C BbIpa-

creased activation reactions associated with the pa-
tient’s good adaptive capabilities and the presence
of a high anti-inflammatory potential (Table 1).

Comparing the frequency of diagnosis in pa-
tients with adverse adaptation reactions (R and S),
as well as a low level of reactivity, revealed that they
are more often observed in patients with comorbid
pathology. The difference in most cases concerned
patients of groups I and III. Thus, the frequency
of reactivation reactions and stress was higher in
patients with comorbid pathology by 1.3 times as
compared with patients with BA, and 4 times as
compared with patients with HT. A low level of re-
activity was diagnosed in comorbid pathology 2.6
times more often than in patients with HT. It was
established that the frequency of reactivation reac-
tions and stress in patients with comorbid pathol-
ogy had a direct close relationship with the inten-
sity and frequency of daytime asphyxia (rs = 0.91;
p = 0.001), the reverse relationship with the in-
tensity and frequency of nighttime asphyxia
(rs = —0.453; p = 0.05) and with lipid metabolism
disorders: increased blood cholesterol (rs = —0.61;
p = 0.007), triglycerides (s = —0.26; p = 0.05) and
atherogenic index (s = —0. 61; p = 0. 01).

The immune system is one of the systems that
ensure the integrity of the body. In this study, two
indicators were used to characterize the state of this
system: the biocidal potential index, which reflects
phagocyte reserve capacity, and the immunoregu-

Ta6una 1. PacnpezesieHue 60IbHBIX OCHOBHOU TPYTIIIBI U TPYIII CPABHEHUS 110 TUIIAM a/IallTAI[OHHBIX PEAKIIUN 1

ypoBHIO peaktuBHOCTH 110 JI.X. Tapkasu, abe. (%)

Table 1. Distribution of patients of the main group and comparison groups by types of adaptation reactions and level of

reactivity by L.Kh. Garkavi, abs. (%)

I'pymma I / Group I

I'pynma II/ Group IT

pymma III/ Group II1

IToxaszaresp / Indicator (n=77) (n=53) (n = 52) pI-1II
Tun adanmayuonnoil peaxyuu / Type of adaptation reaction
TP/ Tr 11 (14.3) 17 (32.1) 10 (19.2) —
PCA / QAR 22 (28.6) 16 (30.2) 28 (53.8) —
PITA / IAR 20(25.9) 7(13.2) 10 (19.2) —
II/R 17 9 4 —
C/s 7 4 o —
II+C/R+S 24 (31.2) 13 (24.5) 4 (7.8) 0.01
YpoaseHnv peakmusrocmu / Level of reactivity

Bricokuii / High 38 (44.4) 35 (66.1) 42 (80.8) —
Huskwuii / Low 39 (50.6) 18 (33.9) 10 (19.2) 0.01

IIpumeuvanue. Tp — peaknusa TpeHupoBku; PCA — peaknus criokoWHOH aktuBanuu; PITA — peakmus MOBBIIIEHHOW aKTUBALIUM;

IT — peaknus nepeaktusanuu; C — crpecc-peaxiius.

Note. Tr — training reaction; QAR — a quiet activation reaction; IAR — an increased activation reaction; R — reactivation; S — stress

reaction.
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Ta6smna 2. CpaBHUTEJIbHAS XapaKTEPUCTHKA IMMYHOJIOTHYECKHX ITOKa3aTesie 60bHbIX I u I1 rpynmn
Table 2. Comparative characteristic of immunological indices of patients of I and II groups

Ipynma I / Group I (n = 77)

I'pymma II / Group II (n = 53)

IMokazarens / Indicator Yacrora* /

Frequency*, %

Me (LQ; UQ)

Yacrora* / Me (LQ; UQ) P

Frequency*, %

WNHpeke pesepBa GUOLMTHOCTH 46
Biocidal potential index
VIMMyHODETYJISTOPHBIN HHAEKC 50
Immunoregulatory index

1.53(0.5;5.0) 54

146 (0.3;9.5) 31

1.20 (0.2; 3.1) 0.22

3.15(0.4;3.5)  0.001

*YacroTa mmokasaresel co 3HaUYeHUEM MeHee 1.0.
Frequency of indicators with a value less than 1.0.

JKEHHOCTBIO ¥ YACTOTOU HOUHBIX IPUCTYTIOB YAYIIIbS
(rs = —0.453; p = 0.05) U ¢ HAPYIIEHUSAMH JIUITU/-
HOTO OOMeHa: IIOBBIIIIEHHBIM CO/IEPKAHIEM B KDOBHU
xoJiectepuHa (rs = —0.61; p = 0.007), TPUTIIAIIEPHU-
70B (rs = —0.26; p =0.05) U UHJIEKCOM aTEPOTeHHO-
ctu (rs = —0. 61; p = 0. O1).

NMMyHHas cucTteMa — OJHA U3 CHUCTEM, 00e-
CIIEYHBAIOIINX [IEJIOCTHOCTh OpraHu3Ma. B manHom
HCCIEIOBAHUN VISl XapPAKTEPUCTUKU COCTOSHUS
STOHM CUCTEMBI OBLIM WCIOJIB30BAHBI /IBA ITOKa3a-
TeJISI: UHAEKC pe3epBa OHOIMITHOCTH JIEHKOIIUTOB,
OTPKAIOMIUN pe3epBHbIE BO3MOXKHOCTH (Haromu-
TOB, I UMMYHOPETYJIATOPHBIN NH/IEKC, CHIKEHHbIe
3HAYEHUsA KOTOPOro (MeHee 1,0) CBUETEIBCTBYIOT
00 THIIO3PTUYECKOM COCTOSTHUM OPTaHU3Ma U Ipe-
obsaganuu Th2 mexanuzma BocnasieHusi. CpaBHe-
HU€e OCYIIECTBJISIJIOCh MeXKy OOJTBHBIMU OCHOBHOM
rpymis (I — BA + I'B) u rpynnel cpaBuenus 11 ( BA)
(Tabi. 2).

BrisiBsIeHO, 4YTO 062 YUTEHHBIX IOKA3aTEJIA IPU-
MEPHO ¢ OJAWHAKOBOH (pY® = 0.10) 4acTOTOU HUMe-
JIM HUBKWE 3HaueHUsd B 0OeuX IpyIax, MpU STOM
CHIDKEHHBbIE TIOUTH Yy ITOJIOBUHBI 00C/IeIOBAHHBIX
OOJIbHBIX 3HAUEHMS WHJIEKCA pe3epBa OHOIUTHO-
CTH UMeJIN IPSIMYIO KOPPEJISIIHOHHYIO CBSA3b C CO-
JIepKAHNEM B KPOBU LUPKYJIUPYIOMINX UMMYHHBIX
komiuiekcoB (IIUK): rs = 0.35; p = 0.006. B TO xe
BpeMs 3HAUeHHE HMMYHODPETYJIATOPHOTO HWHJIEK-
ca B CpelHEM IIO TPYIINe OBLIO CYIIECTBEHHO HIDKE
y GOJIbHBIX ¢ KOMOpOuAHBIM 3abosieBanuemM. OO6-
mee ke cojiepkanue T-TUM@OIUTOB IO TpymIam
CyIlleCTBEHHO He pasyimyanock: CD3 B OCHOBHOM
rpynne — 39.7 % (24.0; 69.0), B TPyIIIle CPaBHEHUS
IT — 36.9 % (25.0; 58.0), p, = 0.378. [loaTOoMy BbI-
SIBJIEHHOE pas3jinure B 3HAUYEHUN UMMYHHOPETYJIs-
TOPHOTO MH/IeKCA CBUETEIBCTBYET, HA HAII B3IJIAN,
0 60Jiee BBIpa’KEHHBIX NU3MEHEHHUAX y OOJIBHBIX C KO-
MODPOUTHOH ITaTOJIOTHEH CO CTOPOHBI KJIETOYHOTO
3BeHa UMMYHHTETA, 8 UMEHHO — 0 60Jiee BhIpasKeH-
HBIX HaApYIIEHUAX (PYHKIMOHAIHPHOH aKTHBHOCTH
T-cucteMbl HMMYHUTETA.

latory index, whose reduced values (less than 1.0)
indicate the hyporeactive condition of the body and
the prevalence of the Th2 inflammatory mechanism.
The comparison was carried out between patients
of the main group (I — BA + HT) and comparison
group II (BA) (Table 2).

It was revealed that these two indicators had
low values in both groups with approximately the
same (py2= 0.10) frequency, while the values of
the biocidal potential indexin almost half of the
patients had a direct correlation with the blood
circulating immune complexes (CIC): rs = 0.35;
p = 0.006. At the same time, the group’s average
value of the immunoregulatory index was signifi-
cantly lower in patients with the comorbid disease.
The total content of T-lymphocytes in the groups
did not differ significantly: CD3 was 39.7 % (24.0;
69.0) in the main group and 36.9 % (25.0; 58.0) in
the comparison group II, p, = 0.378. Therefore, the
revealed difference in the value of the immunoregu-
latory index indicates more pronounced changes in
patients with comorbid pathology on the part of the
cellular immunity, namely, about more pronounced
disorders in the functional activity of the T-system
of immunity.

The state of the cardiovascular system is es-
sential in the formation of the adaptation potential
of the body. To estimate its state, several calculated
indicators were used. First of all, it was analyzed
how often their modified values are observed in the
studied groups (Table 3).

It was revealed that patients with comorbid
pathology (I group) are much more likely to have
altered values of indicators characterizing the state
of adaptation of the cardiovascular system than pa-
tients with bronchial asthma (II group). At the same
time, in patients with hypertension (group III), the
same altered values were revealed as in patients of
the main group. Thus, the main contribution to the
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Ta6suna 3. PacripeziesieHue O0JIBHBIX 110 YaCTOTE BBISBJIEHUS N3MEHEHHBIX IIOKa3aTesIeH aJlaliTalliy KapAuOBaCKyJIsIp-

HOM cucreMbl, %

Table 3. Distribution of patients according to the frequency of detection of changed indicators of cardiovascular system

adaptation, %

IMoxkasaress / Indicator

I'pynna I/ Group I TIpymmall /Group II TI'pymma III / Group III

p’LII py*I, III

(n=77) (n=53) (n=52)
/I / HSI > 70 yen.en. / cu. 61 1 77 0.01 0.10
I'CY / HSI:
1.0 yoez. / c.u. 5 96 8 0.001  0.10
1.1-1.5 yor.en. / c.u. 76 2 77 0.01 0.10
1.6 yci.en. u 6osee / 19 2 15 0.01 0.10

c.u. and more

IIpumeuanue. I'/TU — remonmHamudeckuii uHzekc; ['CY — roMmeocTaTHiecKuil HHAEKC; YCII. €. — YCJIOBHAS €IUHHUIIA.
Note. HDI — hemodynamic index; HSI — homeostatic index; c.u. — conditional unit.

B dopMupoBaHUM ajanITAaIlMOHHOTO MOTEHIINA-
Jla OpraHu3Ma Ba’KHAs POJIb MPUHAJIJIEIKUT COCTOSI-
HUIO CEPIEYHO-COCYANCTOM CUCTEMBI. 17151 ero OoIeH-
KU OBUIHM HCIIOJIb30BAaHbI HECKOJIBKO PACUETHBIX I10-
kazateseii. [Ipekze Bcero, ObIIO MPOAHATM3UPOBA-
HO, KaK 4acTO B M3y4aeMbIX IPyIIIax HaOJI0ZAI0TCs
X U3MeHeHHbIe 3HaueHud (TabJ. 3).

BeisiBsieHO, UTO GOJIBHBIE ¢ KOMOPOWTHOM Iia-
tosorued (I rpyrma) 3HaYNUTETHHO Yallle UMEIOT U3-
MeHeHHbIe 3HAUeHUs IoKa3aTeJel, XapaKTepu3yro-
IUX COCTOSIHUE AaaliTAlluy CEPAEYHO-COCYIUCTOM
CUCTEMBI, HEXKETU OOJIbHbIE OPOHXUATBHON acTMOU
(IT rpymmia). B To 2ke BpeMsi y GOJIBHBIX TUIIEPTOHHU-
veckoit 60s1e3b10 (III rpyrina) BHISBIIEHBI TE JKe U3-
MEHEHHbIE 3HAYEHWS, YTO U y IAIMEHTOB OCHOB-
HOU rpymmbl. TakuM oOpa3oM, OCHOBHOHW BKJIJT B
dopMupoBaHUEe HAPYIIEHUN aflalTallid CEPAEIHO-
COCYZTUCTOH CHCTEMbI BHOCHT y OOJIBHBIX OCHOB-
HOH T'PYyNIIbl UMEHHO HAJINYNE y HUX TUIIEPTOHUYE-
CKOU 0OJIe3HM, TIPU BTOM, COIJIACHO ITOKAa3aTessIM
I'CH, y 73 (95 %) GOJIBHBIX ¢ KOMOPOU/THOM ITATOJIO-
rHel UMeeTCsl HalpsiPKeHe KOMITIEHCATOPHBIX MeXa-
HHU3MOB JIU0O0 HCTOIIEHNE MEXaHU3MOB PETYJISIIHNH.
Cpenu 6osnpHBIX I'B 110/100HBIE HAPYIIIEHNS ajaTa-
UM TUATHOCTUPOBAIHUCH V 44 (85 %) obciemoBaH-
HBIX, cpeaiu 601bHBIX BA — y 1 (2 %) manuenTa. ITog-
TBEPIKICHUEM SIBJISIOTCSA JAHHBIE MEKTPYIIIIOBOTO
aHa/IN3a, B XO7le KOTOPOTO CPAaBHUBAIUCH CPETHUE
3HAUEHUsI ATUX [TOKa3aTesel mo rpymnmnam (TabJ. 4).

Koppe/IsinuoHHbIN aHaIN3 TIOKA3aJI, YTO MTOBBI-
meHHble 3HaueHus IPC cBsA3aHbI ¢ TAKUMU ITPU3HA-
KaMH, KaK IaBHOCTb BA ('s = 0.245; p = 0.038) u BbI-
PKEHHOCTD y TAITUEHTOB C KOMOPOU/THOM ITATOJIOTH-
eli kanwis (rs = 0.302; p = 0.01), YTO B OOJIbIIIEH CTe-
MIeHU OTpa’kaeT HU3MEHEHUs ajamnTaiiud, 00ycIoB-
aeHHble TeuenneM BA. ITosbimenue I'/IN cBsA3aHo B
OCHOBHOM ¢ TsKecThIo ['B (s = 0.367; p = 0.011) u
SIBJISIETCA TIOKA3aTEJIEM COCTOSIHUS aJjalTalldOHHbIX

cardiovascular adaptation disorders in the main
group is precisely the presence of hypertension,
while, according to the HSI, 73 (95 %) patients with
comorbid pathology have a tension of compensato-
ry mechanisms or exhaustion of regulatory mecha-
nisms. Among patients with HT, similar adaptation
disorders were diagnosed in 44 (85 %) patients,
among BA patients — in 1 (2 %) patients. Confirma-
tion is the data of intergroup analysis, during which
the average values of these indicators by groups
were compared (Table 4).

Correlation analysis showed that elevated TH
values are associated with symptoms such as du-
ration of BA (rs = 0.245; p = 0.038) and inten-
sity of cough in patients with comorbid pathology
(rs = 0.302; p = 0.01), which largely reflects chang-
es in adaptation caused by the course of BA. The
increase in HDI is mainly due to the severity of HT
(rs = 0.367; p = 0.011) and is an indicator of the
state of adaptation processes in central hemody-
namics. The increase in HSI is largely due to pa-
tients’ disturbances of lipid metabolism (s = 0.297;
p = 0.021), intensity of the allergic (rs = 0.2809;
p = 0.015) and inflammatory processes (rs = 0.360;
p = 0.003). However, the frequency of elevated val-
ues of this index increases as the HT weights up
(px’= 0.05). Thus, judging by the data obtained not
only HT, but also the course of BA contributed to
the formation of adaptation disorders of the cardio-
vascular system in patients with comorbid pathol-
ogy.
The study showed that the comorbidity of
bronchial asthma and hypertension leads to more
significant disturbances of the adaptation status of
patients than each of these diseases separately. BA
patients have both local and systemic inflamma-
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TaGuuna 4. CpefHre 3HaYEHU I TIOKa3aTeJIeH aIallTAIlMU CEPAEIHO-COCYTUCTON cucTeMbl 1o rpymmnam, Me (LQ; UQ)
Table 4. Average values of indicators of cardiovascular system adaptation in groups, Me (LQ; UQ)

IToxazarens / Indicator Ell)};ﬂ;f;l JCroupl 55) };H;I;)H / Group IT {r‘;l)};nsrga)lll / Group III p, LI p, LI
WPC, yen.en. /IH, cu. 65.8 (44.2; 119.8) 54.9 (33.6; 83.4) 62.4 (48.0; 90.7) 0.0001 0.944
1Y, yen.en. / HDI, c.u. 79.7 (53.2; 141.6) 66.0 (40.1; 90.6) 71.4 (60.0; 106.7) 0.001 0.709
I'CH, yen.en. / HSL, c.u. 1.37 (1.0; 2.1) 1.15 (1.0; 1.75) 1.32 (1.0; 1.9) 0.001 0.254

IIpumeuanue. VUPC — unznexc paborsl cepana; /I — remogunamudeckuii nuzaekc; 'CY — romeocratnyeckuil MH/IEKC.
Note. IH — the index of the heart; HDI — hemodynamic index; HSI — homeostatic index.

IIPOIIECCOB B I[EHTPAIBHOU reMoAuHaMuKe. [10BbI-
menue ['CUY Bo MHOTOM 00YCJIOBIEHO HAPYIIEHUEM Y
OOJIBPHBIX TUMTUAHOTO 0OMeHa (s = 0.297; p = 0.021),
BBIPAKEHHOCTBIO ajuiepruyeckoro (rs = 0.289;
P = 0.015) ¥ BOCIUIUTEJIBHOTO IIPOIECCOB
(rs = 0.360; p = 0.003). OHAKO YaCcTOTAa MOBBIIIIEH-
HBIX 3HAUEHUU STOTO WHJIEKCA BO3PACTAET IO Mepe
yrsokenerus I'b (py’ = 0.05). Takum obpasom, cyas
10 TIOJIyYeHHBIM JaHHBIM, BKJIaJ B (OPMUPOBAHUE
HapyIIeHUU afanTallid CepAEeYHO-COCYIUCTOU CHU-
cTeMBI Y OOJIBHBIX ¢ KOMOPOUTHOU IMaTOJIOTHEN BHO-
cut He TosibKo I'B, HO 1 XapakTep TeueHus BA.

[IpoBeseHHOE WCCIIEOBAHUE IIOKA3QJI0, UTO
KOMOPOUTHOCTh OPOHXHAJIBHOU aCTMBl U THIIEP-
TOHUYECKOH OOJIE3HU BeleT, Jlake B IEPUOJ OT-
CYTCTBUS KJIMHHYECKOTO obocTpeHus BA, k 6osee
3HAUUMBIM HApPYIIEHUAM aJlallTAI[HOHHOTO CTaTy-
ca OOJIbHBIX, HEXEJIU KaXKJoe M3 3THX 3aboJieBa-
HUH B oTAenbHOCTH. [[yis1 60pHBIX BA xapakrep-
HO HAJU4YMe MECTHOT'O U CUCTEMHOTO BOCIIaJIeHH ],
MIPOSIBJIEHUST KOTOPOTO YCUJIMBAIOTCS IIPY HATTUYUH
komopOuHoi I'b. CoueraHue sTHX ABYX 3aboJie-
BaHUU 00ycsoBiIMBaeT GOPMUPOBAHUE CHUHAPOMA
B3aUMHOTO OTSTOIIEHUs Yepe3 TaKue MaTOTeHeTH-
YecKue MeXaHU3MBbI, KaK BOCIAJIEHUE, HAPYIIIEHUS
B CHCTeMe [TepeKHUCHOT0 OKUCIEHU JINITUJIOB — aH-
THOKCUZIAHTHOU 3aIUTHI, JIMITUJHOTO 0OMeHa, Co-
CYIUCTOU peryysinuu [14]. Bumpumo, 3TUM MOKHO
00bACHUTH OoJiee BBIpa’KEeHHOE HapylleHUe ajan-
TaIlUU CO CTOPOHBI CEP/IEUHO-COCY/TUCTON CHCTEMBI
y 60yIbHBIX ¢ KOMOpOuaHOU maTtosorueir BA + I'b.
Kpome Toro, mpu BocnajeHUN UMMYHHBIE KJIETKU
BBICBOOOXK/IAIOT OOJIBIIOE KOJUYECTBO IIUTOKUHOB,
TOYKOU IMPUJIOKEHUS KOTOPBIX, CPEAH IPOUUX, SIB-
JIsieTCs HHOTENNN COCY/IOB € MOCTENEHHBIM UX pe-
MOJIEJTUPOBAHUEM, UTO TaK)Ke BeJeT K HapYIIEHHUIO
COCYZUICTON DPETYJISAINUNUY, CHIKEHUIO aJallTali-
OHHBIX BO3MOXKHOCTEH Cep/IeuHO-COCY/ITUCTON CH-
CTEMBI.

BbIsABIIEHO, UTO BBICOKAS YACTOTA U BBIPAJKEH-
HOCTh OCHOBHBIX KJIMHHUYECKHX IposBIeHU# BA y
OOJIBHBIX ¢ KOMOPOUIHOM MATOJIOTHEN CITOCOOCTBY-
10T (POPMHUPOBAHUIO B OpraHU3MeE ATANTAIMOHHBIX

tions which are exacerbated by the comorbid HT.
The combination of these two diseases causes the
mutual burdening syndrome through such patho-
genic mechanisms as inflammation, disturbances
in the system of lipid peroxidation — antioxidant
protection, lipid metabolism, and vascular regula-
tion [14]. Apparently, this can explain a more pro-
nounced impairment of adaptation of the cardio-
vascular system in patients with comorbid pathol-
ogy of BA + HT. In addition, during inflammation,
immune cells release a large number of cytokines
affecting the vascular endothelium with their grad-
ual remodeling, which also leads to an impairment
of vascular regulation and a decrease in the adap-
tive capacity of the cardiovascular system.

The high frequency and intensity of the main
clinical BA manifestations in patients with comor-
bid pathology contribute to the adaption reactions
of reactivation and stress accompanied by a sharp
increase in blood glucocorticoids suppressing the
immune processes. This may explain the fact that
this comorbid pathology develops against the back-
ground of an imbalance in the cellular component
of the immune system, in the form of a reduction
of T-helper cells (CD4), that is, its functional activ-
ity. Such a metabolic defect in the immune defense
could have been formed due to the endogenous
intoxication against the background of long-term
inflammation that persists in these patients even
during the clinical remission of BA. When assessing
non-specific defense reactions in terms of phago-
cytosis, it was noted that hypertension attached to
bronchial asthma does not significantly affect the
biocidal activity of polymorphonuclear leukocytes
and their reserve biocidal potential, which also at
remission was reduced in half of the patients exam-
ined.

CONCLUSION

Patients with bronchial asthma and hyperten-
sion have been observed to have more significant
adaptation disorders compared with patients suf-
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peaxkmui repeakTuBanuu u crpecca. [locienaue co-
MIPOBOXK/AIOTCA PE3KUM ITOBBIIIEHUEM COJIEPKAHUSA
B KPOBHU TJIIOKOKOPTUKOHU/IOB, KOTOPBIE OIABJISIOT
MMMYyHHBIE IIPOIIECChI. ITUM MOKHO OOBSICHUTH TOT
dakT, 9To /TaHHAasT KOMOPOU/THASA TATOJIOTHS IIPOTe-
KaeT Ha (oHe mucbaaHca B KJIETOYHOM 3BEHE UM-
MYHUTETA, B BUJIE CHIKEHUS COZIEPIKAHUSA KOJIHUe-
crBa T-xenmepoB (CD4), T.e. ero PpyHKIIMOHATBLHOMN
akTuBHOCTH. Takol MeTabonueckuii 1edeKT B M-
MYHHOU 3aIuTe MOT C(hOPMHPOBATHCA 32 CUET Ha-
JIMYUSA SHJIOTEHHON WHTOKCUKAIINH, Pa3BUBAIOIIEN-
¢ Ha (poHe JJIUTETHHOTO MEPCUCTUPYIOIETO BOC-
MajIeHus1, COXPAHSIONIErocs y 3THX MAIUeHTOB U B
epuoJi KIMHUYecKon pemuccun BA. Ilpu omenke
Hecrelu(pUUECKUX 3allfUTHBIX PEaKIIUi B acIeKTe
¢aromuTosa 0OTMEUYEHO, UTO MPUCOETUHEHUE K OPOH-
XUAJIPHOU acTMe THIIEPTOHHYECKON OOJIE3HH CyIIle-
CTBEHHO HE CKa3bIBAETCS HA COCTOSHUU OaKTepu-
IUTHOCTH MOJIUMOPMHOSAIEPHBIX JIEHKOIIMTOB M Ha
HUX PE3EePBHOM IOTEHIIHaJle OAaKTEPUIIHITHOCTH, KO-
TOPBIH U B IIEPUOJ] PEMUCCUU OBbLI CHUKEH Y T0JI0-
BHHBI 00C/I€J0BAHHBIX HAIIEHTOB.

3AK/IIOUYEHMNE

VY GonbHBIX ¢ GPOHXUATIBHOM acTMOW U THIIEp-
TOHHWYeCKOH 60s1e3HbI0 HAOII01at0TCA O0Jlee 3HAUU-
Mble HapyIlIeH!: aJIallTaIl[ii 110 CPaBHEHUIO C Mally-
€HTaMU, UMEIOIINMH KaXKZ[0€e U3 3TUX 3a00JIeBaHUu
B OT/I€JIBHOCTH. Y TAI[MEHTOB ¢ KOMOPOWIHOH Ia-
TOJIOTHEN B 4 pasa yallle JUarHOCTUPYeTCA CTpece-
peaknus, Ipu 3TOM YacToTa HeOJIaronpUATHBIX pe-
aKIUH afanTaluy BO3pacTaeT IO Mepe YCHUJIeHUS
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fering from each of these diseases separately. In pa-
tients with comorbid pathology, the stress reaction
is diagnosed 4 times more often, and the frequency
of adverse adaptation reactions increases as the de-
gree of asphyxia increases. The level of reactivity in
these patients was 2.6 times lower than in patients
with HT. When assessing the state of the immune
system in patients with comorbid pathology, there
was a decrease in the functional activity of the cel-
lular defense component, characterized by a more
pronounced impairment of cellular immunity due
to a decrease in blood T-helper cells, compared with
similar indicators of BP patients.
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BBIPAKEHHOCTU YAYIIbA. YPOBEHb PEAKTUBHOCTU Y
3THUX OOJIBHBIX OBLT B 2.6 pa3a HUXKE, 4eM y 00JIb-
vbIX ¢ I'B. ITpu onieHKe COCTOSTHUA UMMYHHOU CUCTe-
MBI Y OOJIBHBIX ¢ KOMOPOUAHOM MAaTOJIOTHEN BbHISB-
JIEHO CHIDKeHNe QYHKIMOHAIHPHOU aKTUBHOCTH KJTe-
TOYHOTO 3BeHa 3alUThI, XapaKTepuayoleecs 6osiee
BBIPKEHHBIMU HapyUIEHUAMU KJIETOYHOTO UMMY-
HUTETA 32 CYET YMEHbBIIEHHUA COAEPIKAHUA B KPOBHU
T-xesmepoB, IO CPABHEHUIO € AHAJIOTUIHBIMH ITOKa-
3aTeIsIMHU OOJIBHBIX ¢ OPOHXHATBHOHN aCTMOM.
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The assessment of the state of adaptation responses and quality of
life in patients of various professions in the acute period of stroke
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AHHOTAIIUA

IIpoBenieHO M3yUeHUE aIANTAIIMOHHBIX PEAKINH U IoKa3aTeslel KayecTBa JKU3HH Y 457 My>KYUH (Bo3pacT 30—65
JIeT) B OCTPOM IIEPHO/IE€ MUHCYJIbTA. BOJIbHBIE OBLIIN paszieJieHbl Ha 2 TPYIIIbI: OCHOBHAs — 381 60OJILHOM, TIO/[BEPTraBIITNI-
¢l BO3/IeHICTBUIO BPEIHBIX IIPOU3BOCTBEHHBIX (haKTOPOB (001ast Bubpamnus, JoKaJlbHas BUOpAIKs, IPOU3BO/ICTBEHHBIH
IIIyM, COUETaHHOEe BO3/IEHCTBUE IIIyMa U BUOpAIUU, TOKCUKO-TIBIEBOH (hAaKTOP, SJIEKTPOMATHUTHOE M3JIydeHHUe); TPyIIIa
cpaBHeHHUS — 76 OOJIBHBIX, HE PAOOTABIINX B YCJIOBUAX BO3/IEHCTBUA BPEJHBIX MPOQECCHOHATBHO-IIPOU3BOACTBEHHBIX
(akTopoB. AlanTaIMOHHbIE PEAKIIUN OLEHUBAJIUCH 110 COOTHOIIEHHUIO (POPMEHHBIX JIEMEHTOB B JIEUKOIIUTapHOH (op-
MyJle KPOBHU € IIPUCBOeHMeM paHra HanpspkeHHocTd (PH). Kakzplil paHT Hallps>KeHHOCTH OTHOCHUJICS K OIIpe/iesIeHHOMY
aJanTaIlAOHHOMY COCTOSTHUIO. JIJIsl OIEHKH KayecTBa KU3HU 00CIIe/lyeMbIX UCIIOIh30BaJICA OMPOCHUK SF-36, aHKETHPO-
BaHMe 110 KOTOPOMY IIPOBOAIJIOCH B 2 9Tala — Ha 3-U U 21-1 THU 3a00J1€BaHUS.

YceTaHOBIIEHO, UTO HA MOMEHT Pa3BUTHA HHCYJIbTa OOJIBHBIX IPYIIIEI cpaBHeHUs ¢ PH, oTHOCAIMMCS K cOQTaHCUPO-
BaHHOH IIaTOJIOTHH, OBLIO B 2 pasa OoJsiblile, 4eM B OCHOBHOH rpytiie. KosmdecTBo 60s1pHBIX 00eux rpymm ¢ PH, oTHOCS-
IIMMCA K OCTPOMY CTPECCY, IOCTOBEPHO He OTVIMYAJIOCh Meay coboil. Hanbospliee 4rco 60IbHBIX OCHOBHOM IPYIIIIBI C
PH, otHOCAIMMCA K c6aIaHCUPOBAaHHOM IATOJIOTUH, OBLIIO CPEZH JIHI], HA KOTOPBIX BO3/IeHCTBOBAJIA JIOKAIbHASA BUOpa-
nus. [Tokasarenu KayecTBa KU3HU ((PUBUUECKUHA U TICXOJIOTUUECKUH KOMIIOHEHT 37/I0POBbsI) OCHOBHOU I'PyIIIbI 6e3 10-
CTOBEPHOH PA3HUIIBI He IIPEBBINIATN aHAJIOTMYHBIX II0Ka3aTesiel IpyNbl cpaBHEHU KakK Ha 3-H, Tak U Ha 21-U IHU pas-
BUTUS UHCYJIBTA.

Kaouegwvle c106a: NHCYIbT, My>KUYUHBI, IPOU3BOJICTBEHHBIE (DAKTOPHI, /IANTAI[OHHbIE PEAKIINH, [I0Ka3aTeIN Kaue-
CTBa JKU3HU, OIIPOCHUK SF-36.

ABSTRACT

The study of adaptive responses and indicators of quality of life was carried out in 457 men (aged 30—65 years) in the
acute period of stroke. The patients were divided into 2 groups: the main group included 381 patients exposed to harmful
production factors (general vibration, local vibration, industrial noise, combined exposure to noise and vibration, toxic
dust factor, electromagnetic radiation); comparison group included 76 patients who did not work under the influence of
harmful occupational factors. Adaptive responses were assessed by the ratio of formed elements in the leukocyte formula
of the blood with the assignment of the tension rank (TR). Each tension rank was related to a certain adaptation state. To
assess the quality of life of the patients, the SF-36 questionnaire was used; the survey was conducted in 2 stages — on the
3™ and 21% days of the disease.

It was established that at the time of stroke development, the number of patients in the comparison group with a TR
related to a balanced pathology was 2 times greater than in the main group. The number of patients in both groups with
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acute stress related TR did not differ significantly among themselves. The largest number of patients in the main group
with TR related to a balanced pathology was among those affected by local vibration. Indicators of quality of life (physi-
cal and psychological components of health) of the main group without a significant difference did not exceed the same
indicators of the comparison group both on the 3 and 21 days of stroke.

Keywords: stroke, men, production factors, adaptation responses, quality of life indicators, questionnaire SF-36.

BBEJAEHWUE

OnHOU M3 IJIaBHBIX IIPUYUH CMEPTHOCTU Hace-
JIEHUs1 TPyZocmocoOHOTO Bo3pacTa B Poccuu siByis-
I0TCs1 60JIE3HU OPTraHOB CHUCTEMBI KPOBOOOPAIIlEHNU ],
B TOM YHCJIE OCTPhIE HAPYIIEHUS MO3TOBOTO KPOBOO-
opamienus (OHMK). 9to 06ycioBieHO UX O6OIBITION
PacIpOCTpaHEHHOCTHIO U TSKEJIBIMHU TTOCJIE/ICTBHS-
MH, KOTOPbIE OHU BBI3BIBAIOT [1].

B mociiesiHee niecATUIETHE HAOJIIOMAETCA POCT
KapIOBaCKYJISIPHOM MAaTOJIOTUH Cpe PAOOTHHUKOB
MIPOMBINIJIEHHBIX TIPEIPUATHH, IPUUYEM CEPAEYHO-
cocy/iiucThie 3a00JIeBaHUS 3aHUMAIOT JIUIUPYIO-
Iee MECTO B CTPYKType oOmed martosioruu [2].
B oroii cBa3u mpobisema cucreMHOTO auddepeH-
[OMPOBAaHHOTO TMOJIXOZa K H3YYEHHIO HHCYJIbTa Y
JIUI TPYAOCIIOCOOHOTO BO3pACTa C YYETOM BJIUSHHUSA
podeccroHaIbHO-TTPON3BOACTBEHHBIX  (aKTOPOB
OCTaeTcsl aKTyaJIbHOU [3].

B MeunuHe Tpy/Aa Mo-IpesKHEMY aKTyaTbHO HC-
cJleI0BaHNE HANPSKEHHOCTU aJIalTAIMOHHBIX IIPO-
1eccoB, HecnenupUUIecKO Pe3UCTEHTHOCTU Opra-
HHM3MAa 1 KaueCTBa JKU3HU IIPH BO3/IeHCTBUH Heb1aro-
MPUATHBIX  TTPOGeCCHOHATBHO-ITPOU3BO/ICTBEHHBIX

dakropos [4, 5].

IIEJIb UCCJIEJTOBAHUSA

OreHKa aZlanTAllMOHHBIX PEaKIUi M KayecTBa
JKU3HU Y O0JIBHBIX B OCTPOM II€PHO/Ie HHCYJ/IbTA B 3a-
BUCHMOCTY OT HAJIUYUS WJIH OTCYTCTBHUS BPEIHBIX
IIPOU3BO/ICTBEHHBIX (DAKTOPOB.

MATEPHAJIBI 1 METO/ABbBI

Ha 6aze ueBposoruueckoro otnesnenus ['BY3
HCO «T'ocymapcTBeHHass KJIWHWYECKas OOJIbHHUIIA
N¢ 1» r. HoBocubupcKa B OCTPOM IIEPHUO/I€ UHCYJIb-
Ta ObLTU 00CJIEJIOBAHBI 457 MYKYHUH B BO3pacTe OT
30 110 65 JjieT. Bee 60J1bHBIE B 3aBUCHMOCTH OT HAJIH-
YU WIN OTCYTCTBUS IMPODECCHOHAIBHOTO KOHTAK-
Ta ¢ MPOU3BO/ICTBEHHBIMU (haKTOpaMH ObLIU pasjie-
JieHBI Ha 2 rpynnbl. OcHOBHAA rpymmna — 381 60J1b-
HOU € UHCYJIBTOM (CpeaHUH BO3pacT 55.6 + 1.1 ToAa,
CpemHUH cTask paboThl 31.2 + 1.1 roma). Ha MmomeHT
pasBuTHs 3a601€BaHUS BCe TAIUEHTHI 1-H TPYIIIHI
MMeJIN B aHAMHe3€e KOHTAKT C BpEAHBIMU Ipodeccu-
oHaNbHBIMU dakTopaMu (00IIas M JIOKaJbHASA BU-
Oparusi, IPOU3BOACTBEHHBIN IIIyM, COUETAHHOE BO3-
JIEViCTBHE NIyMa W BHUOpAIU{, TOKCUKO-IIBLJIEBOH
daktop, ssekTpoMarHuTHOe u3IydeHue (DMN)).

INTRODUCTION

One of the main causes of mortality in the work-
ing-age population in Russia is diseases of the cir-
culatory system, including acute cerebrovascular ac-
cidents (ACVA). This is due to their high prevalence
and severe consequences that they cause [1].

In the last decade among industrial workers,
there has been an increase in cardiovascular pathol-
ogies being the most common diseases [2]. In this
regard, the problem of a systemic differentiated ap-
proach to the study of stroke in people of working
age in view of the impact of occupational factors is
of great importance [3].

In occupational medicine, it is still important
to study the intensity of adaptation processes,
non-specific resistance of the body and quality of
life when exposed to adverse occupational factors

[4, 5].

AIM OF THE RESEARCH

To assess adaptive responses and quality of life
in patients in the acute period of a stroke, depending
on the presence or absence of harmful production
factors.

MATERIALS AND METHODS

The study included 457 men in the acute pe-
riod of a stroke aged from 30 to 65 years from the
Neurological Department of the City Hospital No. 1
(Novosibirsk). All patients, depending on the pres-
ence or absence of professional contact with pro-
duction factors, were divided into 2 groups. The
main group included 381 patients with stroke (av-
erage age 55.6 + 1.1 years, average work experience
31.2 + 1.1 years). At the time of the development of
the disease, all patients of the 1*t group had a history
of contact with harmful occupational factors (gen-
eral and local vibration, industrial noise, combined
effects of noise and vibration, toxic-dust factor,
electromagnetic radiation (EMR)). The comparison
group included 76 patients with stroke (average age
55.1 £ 0.9 years, average work experience 27.5 + 1.0
years) who were not exposed in the workplace to
harmful occupational factors.
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B rpynmy cpaBHeHus BouLIH 76 OOJIBHBIX C HH-
cysbTOM (CpeHUH BO3pacT 55.1 £ 0.9 Toja, cpei-
HUH cTak paboThl 27.5 + 1.0 T0/a), HE IO/[BEPraB-
mrecss Ha paboyeM MecTe BO3JIEHCTBHIO BPEIHBIX
podeccroHaTbHO-TTPOU3BO/ICTBEHHBIX (haKTOPOB.

JInarHo3 WHCYJIbTa CTABUJICA B COOTBETCTBHU C
MesxaynapoaHoi kinaccudukaiyei 6oaesHen X me-
pecmotpa. Bepudukaiius [uarnosa onpeiesieHHOTO
THIIA MHCYJIbTA IIPOBOIMJIACH HA OCHOBAHWH JIAHHBIX
KJIMHHUYECKOTO ¥ HEHPOBU3YATU3aI[HOHHOTO (MYJIb-
THCIHpAIbHAsT KOMITbIOTEPHAs] TOMOTpadUs TOJIOB-
HOT'O MO3Ta) METO/I0B 00C/Ie/I0BAHMS.

JIJisi OLlEHKW a/IalTallMOHHBIX peaknui ObLIa
ncnosb3oBaHa meroguka JI.X. T'apkaBu ¢ COasBT.
(1977) B mogudukaruu B.A. KomaHeBa u COaBrT.
[6, 7], mpenmonaraomas BhIABJIEHHE aJIalITAIlOH-
HBIX PeakIMd OpraHu3Ma II0 COOTHOIIEHUI0 Gop-
MEHHBIX 3JIEMEHTOB JIEUKOIUTAPHOU (OPMYJIBI U
BBIJIEJISIONIASA YEThIPE OCHOBHBIX COCTOSTHUSA: peak-
uus tpeHupoku (PT), peakius axtuBaruu (PA),
octporo (OC) u xpoumuueckoro (XC) crpecca. Kpo-
Me TOTO, KaKJOU aJIalTal[UOHHON peaKIuu IpH-
cBoeH paHr HampspkeHHoctu (PH), orpaskaroruil
CTEeIeHb HANPSDKEHUs aIalTalliOHHBIX MTPOIIECCOB.
JlaHHasi MeTO/IMKA BBIJIEJISIET 6 a/lallTAI[MOHHBIX CO-
CTOSTHUU: HOpMayIbHOe GyHKIHOHupoBanue — PH1,
PH2; puck passutusda narosnoruu — PH3, PH4, PHj5,
PH6; kpyr cbasancupoBaHHOU matosioruu — PH5,
PH6; xpyr octporo crpecca — PH7, PHS8; kpyr xpo-
Huuyeckoro crpecca — PH7, PHQ; HeomnpeseieHHbIe
cocrosinuss — PH6, PH7.

JIJ151 OTIeHKU KadecTBa KU3HU 00CIIeayeMbIX Ia-
IIUEHTOB HCHOIb30BasicA onpocHuk SF-36. B CIIIA
U crpaHax EBpoOIbl ObLIM MPOBENEHBI HCCIIEI0BA-
HUSI OTJIEJIbHBIX TOMYJIAIUNA U TTOJYYEeHBbI pPe3ysIb-
TaThl 110 HOPMaM JIJIS1 3/TOPOBOTO HACEJIEHUS W JIJIS
rpymHn OOJIBHBIX C PA3JIMYHBIMUA XPOHHUYECKUMHU 3a-
6oneBanusamu [8, 9]. IlepeBos Ha pycCKUH A3BIK U
arpobarus MEeTOAUKU 0BT NpOBeNeHbl MHCTHUTY-
TOM KJIMHUKO-(apPMAKOJIOTHYECKUX HCCIIEIOBAHUI
(Canxkr-ITerepbypr) B 2007 1. [10, 11]. SF-36 oTHO-
CUTCA K HecnelTu(pUIeCKIM OITPOCHUKAM JIJTS OIIEHKH
KayecTBa XKu3HU. OH COCTOUT U3 36 MyHKTOB, CrPYII-
MIUPOBAHHBIX B BOCEMb IIKa: pusmueckoe HyHKIH-
onuposanue (PF); poseBoe GyHKITMOHUPOBaHUE, 00-
ycsmoBaeHHoe duszndyeckuMm cocrossaueM (RP); uH-
TeHcuBHOCTH Oosiu (BP); oOimee cocrosiHMe 310po-
BbsaA (GH); xusHennas aktuBHOocTh (VT); comuaib-
Hoe dyaKIIOoHMpoBanue (SF); posieBoe PyHKIMOHU-
poBaHue, 00yCJIOBJIEHHOE 3MOIIMOHATBHBIM COCTOSI-
wueM (RE) u ncuxuueckoe 370poBbe (MH). ITokaza-
TeJIN KaXK0H IIKAIBI OIlEHUBAJINCh B OajUIax oT O 10
100, Tipu 3ToM 10 4 1ikayiam (PF, RP, BP, GH) ore-
HUBAJIUCh WHTETPaIbHbIE TTOKa3aTe N (PU3UIECKOTO

The diagnosis of stroke was made in accordance
with the International Classification of Diseases,
X revision. Verification of the diagnosis of a spe-
cific type of stroke was carried out using examina-
tion methods based on clinical and neuroimaging
data (multilayer spiral computed tomography of the
brain).

The method of L.Kh. Garkavi et al. (1977) modi-
fied by V.A. Kopanev et al. [6, 7], was used to as-
sess adaptive responses of the body according to the
ratio of formed elements in the leukocyte formula.
This method identifies four main states: training re-
sponse (TrR), activation response (AR), acute (AS)
and chronic (CS) stress. In addition, each adaptive
response has been assigned a tension rank (TR), re-
flecting the degree of stress of adaptation processes.
This technique identifies 6 adaptation states: normal
functioning — TR1, TR2; risk of developing pathol-
ogy — TR3, TR4, TR5, TR6; a spectrum of balanced
pathology — TR5, TR6; range of acute stress — TR7,
TR8; chronic stress range — TR7, TR9; undefined
states — TR6, TR7.

The SF-36 Health Survey was used to assess
the quality of life of the examined patients. In the
United States and European countries, studies of
certain populations were conducted and results
were obtained on standards for a healthy population
and for groups of patients with various chronic dis-
eases [8, 9]. A translation into Russian and testing
of the methodology was carried out by the Institute
for Clinical and Pharmacological Research (St. Pe-
tersburg) in 2007 [10, 11]. SF-36 refers to non-spe-
cific questionnaires for assessing the quality of life.
It consists of 36 items grouped into eight scales:
Physical Functioning (PF); Role-Physical Functioning
(RP); Bodily Pain (BP); General Health (GH); Vitality
(VT); Social Functioning (SF); Role-Emotional Func-
tioning (RE) and Mental Health (MH). Indicators are
measured on a scale of 0—100 scores with the integral
indicators of physical well-being evaluated on 4 scales
(PF, RP, BP, GH), and psychological well-being on the
other 4 scales (VT, SF, RE, MH). The results are pre-
sented in the form of scores on 8 scales; the higher the
scores the higher quality of life. In both groups, pa-
tients were interviewed in 2 stages in the acute period
of a stroke on the 3" and 21 days of the disease.

The study was approved by the local ethical
committee of Novosibirsk State Medical University
(protocol No. 65 of May 27, 2014).

Statistical analysis was performed using the
SPSS 11.5 software package. To determine the reli-
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Ostaronosryuwsi, a 1o Apyrum 4 mkanam (VT, SF, RE,
MH) — mncuxosormdeckoro 6saromnosydus. Pesysib-
TaThI IIPEICTABIAIOTCA B BUZIE OIIEHOK B Oasuiax mo 8
IIIKajIaM, COCTAaBJIEHHBIX TAaKUM 00paszoM, 4To Oosiee
BBICOKAsl OIlEHKA YKa3bIBaeT Ha 6oJiee BHICOKHH Ypo-
BeHb KauecTBa *KU3HH. B 0benx rpymmax ompoc 601
HBIX IIPOBOJIWJICA B 2 3Tara B OCTPOM IEPHUOZEe HH-
cy/IbTa Ha 3-# U 21-# U 3a0071€BaHUS.
VccenoBanue 0700peHO JIOKAJIBHBIM STHYe-
ckuMm komurerom ®I'BOY BO «HoBocubupckwuii ro-
Cy/IapCTBEHHBIA MEUITMHCKUYA YHUBEPCUTET» MUH3-
npasa Poccun (mmporokos N2 65 ot 27.05.2014).
CraTtrucTHiecKuil aHAJIN3 IIPOBOJIUIICS C UCIIOJIb-
30BaHMeM naketa rporpamm SPSS 11.5. [lis onpesie-
JIEHUSI JTOCTOBEPHOCTH PAa3ITMINI HE3aBUCHMBIX BBI-
0GOPOK NP HOPMAIHHOM 3aKOHE PACIpe/IeIeHIs HC-
moJib30BaIN Kputepuil CThIOIEHTA I HE3aBUCH-
MbIX HaOJIoZieHuH. JlaHHbIE TPEJCTABJIsUIN B BUZE
«cpenHero apudmernyeckoro» (M), OrIubKu «cpes-
Hero apudmernueckoro» (+m). Kpurtuueckuii ypo-
BeHb 3HAYNMOCTH TP IPOBEPKE CTAaTUCTUYECKUX T'H-
1I0Te3 B UCCIIE0BAHUY IPHHUMAJICS PABHBIM 0.05.

PE3YJIBTATBI N OBCYKJIEHUE

B oCHOBHOU TpyIille B OCTPOM IIEPHOJIE PAHTH
HANPSPKEHHOCTH PACIIPEEIIIINChH CIIEYIONUM 00-
pazom: PH5 — 6.4 %, PH6 — 2.5 %, PH7 — 49.7 %,
PH8 — 41.4 %. B rpynne cpaBHenusa: PH5 — 12.0 %,
PH6 — 2.6 %, PH7 — 48.0 %, PH8 — 37.4 % (Tabu1. 1).

Kak BumHO u3 Tabs. 1, 6ospHbIX ¢ PH5 (kpyT
cbalaHCUPOBAHHOW IATOJIOTHHU) B TPYIIIIE CpaBHe-
Hus ObLIa B 2 pasa 6oJiblile, YeM B OCHOBHOU T'PYII-
ne (12.0 u 6.4 % coorBeTcTBeHHO). KosimuecTBo ma-
nueHToB ¢ PH7 (kpyr ocTporo crpecca) B OCHOBHOU
TPYIIIIE U TPYIIIe CPAaBHEHHUS JIOCTOBEPHO HE OTJIMYa-
Jock (p > 0.05) Mexay coboit (49.7 u 48.0 % coort-
BeTcTBeHHO). PH8 (kpyT ocTporo crpecca) He3HAYH-
TeJIbHO IPEBAJINPOBAJI B OCHOBHOU Ipymie — 41.4 %,
B rpymnie cpaBHeHUus — 37.4 %.

CpaBHUTE/IPHBIA AaHATN3 PAHTOB HAMPSIKEHHO-
CTH TIOKazas Ipeobsiafianre B 00eux rpymmnax 00Jib-

ability of differences in independent samples under
the normal distribution law, we used the Student’s
test for independent samples. The data were pre-
sented as “arithmetic mean” (M), error of “arithme-
tic mean” (+m). The critical level of significance was
set at 0.05 in statistical hypothesis testing.

RESULTS AND DISCUSSION

In the main group in the acute period, the ten-
sion ranks were distributed as follows: TR5 — 6.4 %,
TR6 — 2.5 %, TR7 — 49.7 %, TR8 — 41.4 %. In the
comparison group: TR5 — 12.0 %, TR6 — 2.6 %,
TR7 — 48.0 %, TR8 — 37.4 % (Table 1).

As can be seen from the Table 1, patients with TR5
(a spectrum of balanced pathology) in the compari-
son group were 2 times more than in the main group
(12.0 and 6.4 % respectively). The number of patients
with TR7 (range of acute stress) in the main group
and the comparison group did not differ significant-
ly (p > 0.05) between themselves (49.7 and 48.0 %
respectively). TR8 (range of acute stress) slightly pre-
vailed in the main group — 41.4 %, in the comparison
group — 37.4 %.

A comparative analysis of tension ranks showed
a predominance in both groups of patients with TRy
and TR8 belonging to a range of acute stress (see Ta-
ble 1), while the total number of patients with TRy
and TR8 in each of the compared groups did not dif-
fer significantly (the main group — 91.1 %, the com-
parison group — 85.4 %, p > 0.05). At the same time,
the number of patients in the comparison group
with TR5 and TR6 belonging to the spectrum of bal-
anced pathology was significantly higher than in the
main group (14.6 and 8.9 %, p < 0.05).

Analysis of the distribution of TR depending
on the type of production factor showed that in all
subgroups of the main group and in the comparison
group, there were fewer patients with TR5 and TR6
belonging to the spectrum of balanced pathology.
In the subgroup of local vibration and in the com-

Tabauna 1. Pacupezie/ieHue paHTOB HAIPSZKEHHOCTH y OOJIBHBIX B OCTPOM [IEPUOJIE HHCYJIBTA B 00CJIEI0BAHHBIX IPYIIIAX
Table 1. The distribution of tension ranks in patients in the acute period of stroke in the examined groups

OcHoBHas rpynna (1)

I'pynna cpaBHeHU: (2)

Panr HaPXKEHHOCTH  The main group (1) The comparison group (2) p
Tension ranks 1-2
n % n %

PHj5 24 6.4 9 12.0 0.07
PH6 10 2.5 2 2.6 0.99
PH7 189 49.7 37 48.0 0.90
PHS8 158 41.4 28 37.4 0.52
Bceeo... / Total... 381 100.0 76 100.0 1.00
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HpiXx ¢ PH7 u PHS, oTtHOCAmMMUCA K KPyry OCTpO-
ro crpecca (cM. Tabs. 1), Ipu 3TOM 0O0IIee Koaude-
crBo GostbHBIX ¢ PH7 1 PH8 B kaxk/moil u3 cpaBHUBA-
€MBIX TPYII 3HAYUTEJIPHO HE Pa3jIndasioch (OCHOB-
Has rpynna — 91.1 %, rpynna cpaBHeHus — 85.4 %,
P >0.05). BTo ke BpeMs KOJIIeCcTBO OOTHHBIX B TPYIITIE
cpaBuenus ¢ PH5 u PH6, oTHOCAIIMMICSA K KPYTy cba-
JIAHCHPOBAHHOM IaTOJIOTUH, OBLJIO JJOCTOBEPHO GOJIb-
1€, YeM B OCHOBHOM Tpytie (14.6 u 8.9 %, p < 0.05).

Ananus pacnpezesnesuss PH B 3aBucumoctu OT
BUJIa IIPOM3BOZICTBEHHOTO (haKTOpa MOKas3as, YTo BO
BCEX MOJITPYIIIIaX OCHOBHOM IPYIIIBLI U B TPYIIIIE CPaB-
HeHUs ObLIO MeHbIlle Bcero 0osbHbIX ¢ PH5 u PH6,
OTHOCSIITUMHUCA K KPYyTy cOaIaHCUPOBAaHHOM aTOJIO-
THH, IPUYEM B MOATPYIIIE JIOKAJTLHOU BUOPAIUU U B
TpyTIIie CPaBHEHM [TPe0bIIaiay 60IbHbIE, IMEBIINE
Ha MOMEHT Pa3BUTH: HHCYJIbTa HANOOJIBIITHE TOKA3a-
tesu 1o PH5 (Ta6:1. 2). PH6 (kpyr c6ayiaHcupoBaHHOM
[IaTOJIOTUN) He OBLI BBISBJIEH y OOJBHBIX, TMEBIITHX
KOHTAKT C IIPOU3BO/ICTBEHHBIM IitymoM, 9MMU, a Ttak-
JKe C COYETAaHHBIM BO3/IEHICTBUEM IIIyMa U BUOPAIIUU.
HavMeHblitee KOJTHYECTBO OOJIBHBIX, UIMEBIIINX TIOKA-
3aTeJId, COOTBETCTBYIOIIHE KPYTY cOATaHCUPOBAHHOM
NIaTOJIOTUHU, PErHCTPUPOBAJIOCh B mozrpynne IMU
U COYEeTAaHHOTO BO37IeHCTBUA IIyMa M BUOpanuu —
6.4 11 4.6 % COOTBETCTBEHHO.

KosnuectBo 6onpHBIX ¢ PH7 (kpyr ocrporo
cTpecca) I0CTOBEPHO (P < 0.05) MPEBBIIIAIIO aHAJIO-
TUYHBIA ToKazaTesb 1o PH8 (kpyr octporo crpec-
ca) B moArpymrme o0miell BUOpamuy, COYETaHHOTO
BO3JIECTBHSA IIIyMa U BUOpAINU, a TAKXKE B TPYIIIE
cpaBHeHUA (cM. TabII. 2).

JIns cpaBHUTEIBFHON OIEHKH KAUeCTBA KU3HU Y
OOJIBHBIX B OCTPOM II€pUO/Ie WHCYJIBTA, II0/[BEPraB-
IIUXCA BO3EHCTBUIO BPEIHBIX ITPOQECCHOHAIBHO-
IIPOU3BO/ICTBEHHBIX (DaKTOPOB (OCHOBHAS TPYIIIIA) U
0e3 TakOBBIX (TpymIIa CpaBHEHUS), IIPOBEZIEHO aHKE-
THPOBaHUE IO ONPOCHUKY SF-36 (Tabs. 3).

parison group, patients prevailed who had the high-
est TR5 values at the time of the development of
stroke (Table 2). TR6 (a spectrum of balanced pa-
thology) was not detected in patients who had con-
tact with occupational noise, EMR, as well as with
the combined effect of noise and vibration. The
smallest number of patients who had indicators
corresponding to the spectrum of balanced pathol-
ogy was registered in the subgroup of EMR and in
the subgroup of the combined effect of noise and
vibration — 6.4 and 4.6 % respectively.

The number of patients with TRy (range of
acute stress) significantly (p <0.05) exceeded the
similar indicator for TR8 (range of acute stress) in
the subgroup of general vibration, in the subgroup
of combined effects of noise and vibration, as well as
in the comparison group (see Table 2).

For a comparative assessment of the quality of
life in patients in the acute period of stroke, exposed
to harmful occupational factors (main group) and
without them (the comparison group), a question-
naire was conducted using SF-36 (Table 3).

At the beginning of the acute period of stroke
(on the 3" day of illness), only the indicator of phys-
ical functioning in the comparison group slightly
exceeded the indicator of the main group. The re-
maining indicators of the quality of life of the physi-
cal component of health did not differ significantly.
When comparing the indicators of the physical com-
ponent of health, the smallest value was revealed
on the scale of Role-Physical Functioning, both
in the main group and in the comparison group
(52.2 + 3.9 and 52.3 + 3.5 points respectively). At
the end of the acute period of stroke (on the 21 day
of the disease), patients in the main group showed
an increase in all the physical component of health
scales, each of which, on average, did not exceed the

Taﬁnnua 2. PacnpeueneHI/Ie PaHI'OB HAIIPAXEHHOCTHU Y GOJIbHBIX B OCTpPOM II€puoe NHCYJIbTa B 3aBUCUMOCTHU OT BUJa

IIPOU3BOJICTBEHHOTO akTopa (%)

Table 2. The distribution of tension ranks in patients in the acute period of stroke, depending on the type of production

factor (%)
IIpousBozacTBeHHBIH hakTop / Production factor
Paur - I'pynmna
HAIIPSKEH- O6mas JlokanpHas Tym lym u Toxkcuxo-npuieBon  OMMU CpaBHeHHs
HOCTH BuOpanua  BuOpanus Noise BUOpanys daxrop EMR Comparison
Tension General Local (n=71) Noise and Toxic dust factor (n=56)  group
rank vibration vibration vibration (n = 45) (n =76)
(n=70) (n=72) (n=67)
PHj5 4.3 11.6 9.5 4.6 3.3 6.4 12.0
PH6 4.3 3.0 — — 6.4 — 2.6
PH7 55.7 46.4 49.0 51.2 41.9 45.6 48.0
PHS8 35.7 39.0 41.5 44.2 48.4 48.0 37.4
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TaGuuna 3. [lokasareu KauecTBa KU3HU B OCTPOM IEPHOE MHCYJIbTA HA 3-U U 21-1 JJHU 3a00JI€BaHUSI B OCHOBHOM
IpYIIIIE U B TPYIIIE CPABHEHU S 110 JAHHBIM ompocHuKa SF-36, 6aiiel (M + m)
Table 3. Indicators of quality of life in the acute period of a stroke on the 3" and 21 days of illness in the main group and in

the comparison group according to SF-36, scores (M + m)

OcHoBHas rpynna / Main group (n = 381)

I'pynna cpaBaenus / Comparison group (n = 76)

gi:]zﬂa 3-i1 nens / 37 day 21-ii 1eHsb / 21 day 3-i1 nens / 3 day 21-ii 1eHsb / 21 day P .,
(1) (2) (3) (4)
dusuueckuil komnoHeHm 300posvs / The physical component of health
PF 56.4+ 3.8 60.4 + 3.4 62.0 + 3.3 66.0 + 3.9 >0.05
RP 52.2 + 3.9 58.2 + 3.8 52.3 3.5 55.3+ 3.5 >0.05
BP 58.7+ 4.9 65.0 £ 4.9 59.3 £ 4.2 66.0 + 5.2 >0.05
GH 54.4 2.7 59.4 £ 3.1 56.0 £ 3.1 64.0 £ 4.9 >0.05
Tcuxonozuueckuil komnonenm 30oposvs / The psychological component of health
VT 51.6 + 3.8 56.0 £ 3.9 54.0 + 3.2 59.6 £ 2.6 >0.05
SF 50.0 £ 2.7 53.0 £ 2.8 53.3+2.5 56.6 £ 2.3 >0.05
RE 46.7 £ 4.2 49.3 £ 4.5 51.1+ 3.8 55.5 + 2.5 >0.05
MH 41.4 £ 3.7 45.6 £ 3.9 44.0 £ 3.6 49.8 £ 3.8 >0.05

Ilpumeuanue. PF— ¢usnueckoe pyHkimonuposanre, RP — poseBoe pyHKI[MOHIPOBaHHE, 00YCIOBIEHHOE (PUBHUECKUM COCTOSTHU-
eM, BP — unTencuBHOCTH 607111, GH — 00111€€ cocTosiHuME 3/10pOBbs, VI — jKHM3HEHHAas aKTUBHOCTb, SF — coruanpHoe GyHKIMOHUPOBaHUE,
RE — posieBoe GpyHKIIMOHUPOBaHUE, 00YCIOBIEHHOE SMOIIHOHAIBHBIM cocTostHIeM, MH — mcuxudeckoe 3710pOBbe.

Note. PF — Physical Functioning, RP — Role-Physical Functioning, BP — Bodily Pain, GH — General Health, VT — Vitality, SF — Social
Functioning, RE — Role-Emotional Functioning, MH — Mental Health.

B mauase octporo nepuoaa mHCysbTa (Ha 3-U
JIeHb 3a00JIeBaHHUsI) TOJIPKO MOKazaTeslb (pusnye-
ckoro (pyHKIMOHUPOBAHUA B TPYIIIE CPaBHEHUS
HE3HAUYUTEJIHHO IMPEBBIINAJ T0KA3aTeJb OCHOBHOM
rpynnbl. OcrajbHblE MOKAa3aTeJTd KadyecTBa »KHU3-
HU GUBUYECKOTO KOMIIOHEHTA 37I0POBbsI JIOCTOBEP-
HO He pasyjnyaiuch. [Ipyu cpaBHEHUH MMOKa3aTeIel
(pu3UUEeCcKOTO KOMIIOHEHTA 3/T0POBbSI HANMEHbIIIEe
3HaUYeHHe YCTAHOBJIEHO II0 IIKaJie POJIEBOTO QYHK-
IUOHUPOBaHUsI, 00YCIOBJIEHHOTO (PUBUUECKUM CO-
CTOSTHHEM, KaK B OCHOBHOMU TpyIIIie, TaK U B TPYII-
e cpaBHeHUA (52.2 + 3.9 U 52.3 + 3.5 baywia co-
OTBETCTBEHHO). II0 OKOHYAHWUM OCTPOTO IEepHOa
uHCybTa (Ha 21-U JeHb 3a60eBaHusA) y OOJTBHBIX
OCHOBHOH TPYIIIBI OTMEYEHO yBeJMYeHUEe 3Haye-
HUU IO BCEM IIKajaM (U3UIECKOTO KOMIIOHEHTA
37I0POBBSI, KAXK/IBIH U3 KOTOPHIX B CPEHEM He Ipe-
BBIIIAJI AaHAJIOTUYHBIH [TOKA3aTe b TPYIIIIbI CPaBHE-
HHsl, 32 UCKJIIOYEHHUEM POJIEBOTO (PYHKIIMOHHUPO-
BaHMA, OOYCIOBJIEHHOTO (PU3UUYECKUM COCTOSHHU-
€M: B TpyIIIle CpaBHEHU ObLI HUKE, YeEM B OCHOB-
HoH (55.3 + 3.5 u 58.2 + 3.8 6aj1a COOTBETCTBEH-
HO) (cM. TabII. 3).

IToxazarenn KayecTBa >KU3HHU IICHXOJIOTHYE-
CKOTO KOMIIOHEHTa B37I0pOBbSI ¥ OOJIBHBIX OCHOB-
HOU TPYIIBI HA 3-Ii JIeHb PA3BUTHs UHCYJIbTA OBLIH
B CpelHeM HUIKe, YeM B IpPyIIlie CPaBHEHUs, OJHa-
KO pasyinyusi ObUTH HEOCTOBEPHHBI (p > 0.05) (cMm.

same indicator of the comparison group, with the
exception of Role-Physical Functioning: compari-
sons were lower than in the baseline (55.3 + 3.5 and
58.2 + 3.8 points respectively) (see Table 3).

The indicators of the quality of life of the psy-
chological component of health in patients of the
main group on the 3™ day of stroke were on average
lower than in the comparison group, but the differ-
ences were not significant (p > 0.05) (see Table 3).
On the 21% day of the disease, both in the main group
and in the comparison group, there was a tendency
for each of the indicators of the psychological com-
ponent of health to increase (see Table 3), but all
indicators of the psychological component of health
in patients of the main group still had a lower value
than in the comparison group (p > 0.05).

CONCLUSION

At the time of the development of a stroke, the
tension ranks, and characteristic for the range of
acute stress (TR7 and TR8) prevailed both in the main
group and in the comparison group. At the same time,
in the group without exposure to harmful production
factors, the states of the spectrum of balanced pathol-
ogy (TR5) were more often recorded.

Patients exposed to harmful production factors in
the acute period of stroke had lower values of qual-
ity of life (physical and psychological components of
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Tabs1. 3). Ha 21-11 menp 3abosieBaHus KaK B OCHOB-
HOH TpyIille, TaK U B TPYIIIle CPABHEHUS BbIABJIEHA
TEHJEHIIUA K POCTY KaKJOTO M3 IOKa3aTesel Icu-
XOJIOTHYECKOTO KOMIIOHEHTA 3710pPOBbs (CM. TabJI. 3),
OZJHAKO BCE MOKAa3aTeM IICHX0JIOIHYECKOI0 KOMIIO-
HEHTa 37I0POBbsI Y OOJIBHBIX OCHOBHOHM T'PYIIIIBI 10~
pexHeMy uMesin 60jiee HU3KOe 3HAUEHHE, YEM B
rpyIe cpaBHeHUs (p > 0.05).

3AK/IIOUYEHUE

Kak B OCHOBHOM TPYIIIle, TaK U B TPYIIIE CPAB-
HEHUs Ha MOMEHT Pa3BUTHs MHCYJIbTa Ipeobiaia-
JIM PAHTU HANPS’KEHHOCTH, XapaKTEPHBIE JJIA KPY-
ra octporo crpecca (PH7 u PHS8). B To ke Bpems B
rpytrie Jiai 6e3 BO3JeHUCTBUSA BPEAHBIX Mpodeccu-
OHAJILHBIX (DAKTOPOB BJIBOE Uallle PETHCTPUPOBA-
JIUCh COCTOSTHHS KpyTa cOajIaHCHPOBAHHOH IIaTOJIO-
ruu (PH5).
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ANYHUKOB
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Expression of paracrine regulation factors in rat’s ovaries when
correcting experimental functional ovarian cysts

Volchenok D.A., Tikhonovskaya O.A., Mustafina L.R., Logvinov S.V.

Siberian State Medical University (Tomsk)

AHHOTAIIA

C nespro u3yueHusi SKerpeccuu gakropa pocra sHporenusa cocynoB (VEGF), kocTHOro MOpgOoreHeTHUeCKOro mpoTe-
nHa — 15 (BMP-15) u xoHHekcuHa — 37 (Cx-37) B AMYHUKAX KPBIC C MOJIENIbI0 (DYHKIIMOHAIBHBIX KUCT AUYHUKOB U IIPH
UX KOPPEKIUH ObLI IIPOBEZIEH HKCIIEPUMEHT Ha IT0JI0BO3PEJIBIX OesIbIX Kphlcax-caMKkax nHun Wistar. I'pymma I (ocHOBHaS,
n = 25) — MOZleJINPOBaHNe (PYHKIIMOHATIBHBIX KUCT SUYHUKOB (BBeZieHHe (OJITTIKYIOCTUMYJIPYIOIIEro FOPMOHA) € IocIe-
JIyIOIUM JiedeHreM GeBanu3ymabom. I'pynma 11 (cpaBHEHUA, n = 35) — MOJie/IUPOBaHUE (PYHKITHOHATIBHBIX KHCT AUYHUKOB
6e3 mocyeyIomero jJeueHus. I'pymnmna KOHTposs (n = 20) — UHTAKTHBIE JKUBOTHBIE. KPBIChI BEIBOAMINCH U3 DKCIIEPUMEHTA
Ha 7, 15, 30-e cyTku. [IpoBesieHO UMMYyHOTHCTOXUMIYecKoe uccienoBanue skcnpeccru VEGF, BMP-15, Cx-37.

MopenupoBanue QYHKIIMOHATBHBIX KUCT SHUYHUKOB y GEJIBIX KPBIC COMPOBOXK/IATIOCH YBEJIMUEHHEM YIETIBHOTO 00b-
eMa COCyZIOB B IMYHHKAX, ycuaeHneM skcrpeccur VEGF B cTeHKe KHCTBI, U30BITOYHOU CTUMYJIANMEN (OJUIHKYIOTEeHesa,
COIIPOBOXKAABINEHCs ycuaeHueM skcnpeccurt BMP-15 u Cx-37 Ha paHHHX CPOKaX SKCIIepUMeHTa. BBeneHue mHrubuTOpa
COCYZIICTO-3H/IOTEIMATIFHOTO (PAKTOpa POCTa BBHI3BIBATIO YMEHBIIIEHHE KOJMYECTBA U Y/IEJIBHOTO 00beMa KHCT, CHI?KEHHE
skcupeccuu VEGF u pubmkeHue yieapHoro oobema cocyioB u akcrpeccur VEGF K 3HAUE€HUAM KOHTPOJIBHOU TPYIIIIBI
Ha 15-e cyTku. K 30-M cyTkam skcnpeccuss BMP-15 u Cx-37 He oT/imgasiach OT IoKasaTesiel IPYIIIbl HHTAKTHOTO KOHTPOJIS.

Taxum 06pa3oMm, BBeZieHHe OeBaru3yMaba yekopsieT perpecc GyHKIIMOHATBHBIX KUCT TMYHIKOB 32 CYeT CHUYKEHUsI Ba-
CKYJISIDU3ALlUU B CTEHKE KHCTHI, COIPOBOXK/AAIONIEHcs cHInKeHNeM sKcripeccut VEGF. BrIsfBiIeHHOE YMeHbIIIEHHEe KOJIHJe-
CTBa pacTyIux GOoJINKYJIOB, yCUJIEHHE IIPOLIeCCOB aTpe3uu B (POJIIMKyJIax U U3MEeHeHMe SKclpeccud (pakTopoB 0OBOCOMA-
TUYecKoro B3aumosieiicteus (BMP-15, Cx-37) UMEIOT KpaTKOBPEMEHHBIH XapaKTep.

Karoueewte croea: Geranusymab, jeueHne (PyHKIIHOHATBHBIX KUCT IMYHUKOB, COCYIMCTO-9H/I0TETHATIbHBIN (haKTOD
pocTa, KOCTHBIA MOpdOreHeTHUecKuil mpoterH — 15 (BMP-15), kouHekcuH — 37 (Cx-37).

ABSTRACT

To study the expression of vascular endothelial growth factor (VEGF), bone morphogenetic protein — 15 (BMP-15)
and connexin 37 (Cx-37) in the rat’s ovaries with the model of functional ovarian cysts and with their correction, an experi-
ment was conducted on mature white rats of Wistar line. Group I (main, n = 25) — modelling of functional ovarian cysts
(introduction of follicle-stimulating hormone) followed by treatment with bevacizumab. Group II (comparison, n = 35) —
modelling of functional ovarian cysts without further treatment. The control group (n = 20) is intact animals. Rats were
removed from the experiment on the 7, 15", 30" day. An immunohistochemical study of the expression of VEGF, BMP-15,
Cx-37 has been conducted.

Modelling of functional ovarian cysts in white rats was accompanied by an increase in the specific volume of blood
vessels in the ovaries, increased expression of VEGF in the cyst wall, excessive stimulation of folliculogenesis, accompanied
by increased expression of BMP-15 and Cx-37 at the early stages of the experiment. Introduction of an inhibitor of vascular
endothelial growth factor caused a decrease in the number and specific volume of cysts, a decrease in VEGF expression and
the approximation of specific vascular volume and VEGF expression to the values of the control group on the 15" day. By
day 30, expression of BMP-5 and Cx-37 did not differ from that of the intact control group.
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Thus, the introduction of bevacizumab accelerates the regression of functional ovarian cysts by reducing vasculariza-
tion in the cyst wall, accompanied by a decrease in the expression of VEGF. The revealed decrease in the number of growing
follicles, the enhancement of atresia processes in the follicles and the change in the expression of factors of oocyte-somatic

interaction (BMP-15, Cx-37) are of short duration.

Keywords: bevacizumab, treatment of functional ovarian cysts, vascular endothelial growth factor, bone morphoge-

netic protein — 15 (BMP-15), connexin 37 (Cx-37).

BBEJIEHUE

ITonck HOBBIX METO/IOB JieueHUs GYHKIINOHATb-
HBIX KHUCT SMYHUKOB B HACTOSIEE BpeMs SBJISETCS
BecbMa aKTyaJdbHbIM [1, 2]. CylliecTByIoIyue MeTo-
ITbI JIEYEHUsI, KAaK MeIUKAMEHTO3HBIE, TAK U XUPYP-
THYeCKHe, YacTO OKAa3bIBAIOTCA Hed(hD(hEKTUBHBIMU,
COIIPOBOXKAAIOTCS BBICOKMM DPHCKOM PEIHIUBUPO-
BaHusA. OnlepaTUBHBIE BMEIIATEIbCTBA HA SUYHUKAX
JlaxKe ¢ coOJIIo/IeHueM PHUHINIA QYHKIIMOHAIBHOM
XUPYPrUU ABIAIOTCA (GAKTOPOM, CHIPKAIOIIHUM OBa-
PUaIBHBIN pe3epB U PePTUIBHOCT [1—-3].

UccnenoBaHus MOCIENHUX JIET IIPOJIEMOHCTPHU-
poBayy, UTO JIOKAJbHBIE BHYTPUQOIIIHUKYJAPHbBIE
peryyisiTopHbIe MEXaHU3MBbI UTPAIOT KJIIOUEBYIO POJIb
B (U3HOJIOTHUYECKOM TedeHUu (GOJUIUKYJIOTeHe3a,
TaK KaK OMOCPEAYIOT ¥ MOJIYJIUPYIOT JeHCTBUE I[€H-
TPaJIbHBIX U MHOTUX APYTUX MEXaHU3MOB PEryJIsi-
nun [4-7]. 3ydyeHue GakTOpOB MapaKpUHHOU pe-
TYJISIIUY B3AUMOJIEHCTBUH MEXKIY OOIIUTOM U OKPY-
JKAIOIIMMU €ro KJIETKaMU TPaHyJie3bl TO3BOJIUT HC-
CJIeIOBATh HE TOJIBKO IMATOTeHe3 (PYHKITMOHATbHBIX
KHUCT SIMYHUKOB, HO U MeXaHU3Mbl (POPMUPOBAHUS
COIYTCTBYIOIIEN OBapUAJILHOU HEAOCTATOUHOCTH.
OCHOBHBIMH M HauboJiee N3yUeHHBIMHU (HAKTOPAMU
B3aMMO/IENCTBUS B CUCTEME OBO-COMATHYECKOTO TH-
CTHOHA ABJISIOTCS KOCTHBI MOpQOreHeTHYecKui
nporenH — 15 (BMP-15) [8—10] u KOHHEKCUH — 37
(Cx-37) [11].

B mocsegHue rofpl aKTUBHO H3YYaeTCs POJIb
COCYyZINCTO-3HA0TeMnanbHOTro (paktopa pocta (VEGF)
B maroreHe3e (QYHKIMOHAJIBHBIX KHUCT. JlOKa3aHO,
yrto VEGF ¢opmupyer cTabuibHBIA KPOBOTOK B CO-
CyZlax SUYHUKA, TMOBBINIAET IPOHUIIAEMOCTb CTEHKH
MHKPOCOCYZIOB aHTPIBHOTO (DOJITUKYJIA, UTO MPHU-
BOJIUT K aKKyMYJISIIUU (QOJUIHKYJIIPHOU JKUIKOCTH,
WHTUOUpPYyeT amnonTto3 [12—15]. JKCIepUMEHTaTIbHO
BBISIBJIEHO, UTO BBe/ieHre nurnoutopa VEGF B Haua-
J1e QOJUTUKYIIAPHOH (pa3bl MOABIIAET BaCKyJIApU3a-
IIUIO TEKAJIBHBIX KJIETOK U pOCT QOJIIUKYIOB [12, 13].

IIEJIb NCC/IEJOBAHUA

N3yunth sKCcmpeccrio (hakTopa pocTa 3HIOTe-
JIASI COCYZIOB, KOCTHOTO MOPGhOreHeTHYECKOTO IPO-
TEWHA — 15 ¥ KOHHEKCUHA — 37 B AMYHHUKAX KPBIC C
MOJIETBI0 (DYHKITHOHAIBHBIX KUCT SIMYHUKOBHU MPHU
HX KOPPEKIUH.

INTRODUCTION

The search for new methods of treating func-
tional ovarian cysts is currently highly relevant [1,
2]. Existing treatment methods, both medical and
surgical, are often ineffective, accompanied by a
high risk of recurrence. Surgical treatment, even
with the principle of functinhal surgery, is a factor
that reduces the ovarian reserve and fertility [1—3].

Recent studies have demonstrated that local in-
trafollicular regulatory mechanisms play a key role
in the physiological course of folliculogenesis, as
they mediate and modulate the action of central and
many other regulatory mechanisms [4—7]. The study
of the factors of paracrine regulation of interactions
between the oocyte and the granulose surrounding
it will allow investigating not only the pathogenesis
of functional ovarian cysts but also the mechanisms
of the formation of concomitant ovarian failure.
Bone morphogenetic protein — 15 (BMP-15) [8—10]
and connexin 37 (Cx-37) [11] are the main and most
studied interaction factors in the oocyte-somatic
histion system.

In recent years, the role of vascular endothelial
growth factor (VEGF) in the pathogenesis of func-
tional cysts has been actively studied. It has been
proven that VEGF forms a stable blood flow in the
vessels of the ovary, increases the permeability of
the wall of the microvessels of the antral follicle,
which leads to the accumulation of follicular fluid,
inhibits apoptosis [12—15]. It was experimentally
found that the introduction of a VEGF inhibitor at
the beginning of the follicular phase suppresses the
vascularization of the theca cells and the growth of
the follicles [12, 13].

AIM OF THE RESEARCH

To study the expression of vascular endothe-
lial growth factor, those of bone morphogenetic
protein — 15 and connexin 37 in rat’s ovaries with a
model of functional ovarian cysts and in their cor-
rection.

MATERIALS AND METHODS

Experimental animals were mature female
Wistar rats weighting 180—220 g. Group I (main,
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MATEPUAJIBI 1 METO/AbBI

IKCIIeEpUMeEHTAIbHbBIE JKUBOTHBIE — TI0JIOBO3PeE-
Jiple caMKH KpbIc yimHuN Wistar maccoit 180—220 T.
I'pymia I (ocHOBHAsA, 1 = 25) — KHUBOTHBIE C MOJIEJTBIO
(YHKITMOHAIBHBIX KHCT IMYHUKOB U BBeIEHUEM Oe-
Baru3ymaba; rpynmna II (cpaBHeHuUs1, n = 35) — KHU-
BOTHBIE C MOJIEJIbIO (DYHKIIMOHAIBHBIX KHUCT SHYHU-
KOoB 0e3 mocsesnytoriero yiedenus; rpymma 111 (koH-
TPOJIb, N = 20) — UHTAKTHBIE JKUBOTHBIE. [ pop-
MHPOBAaHUS SKCIEPUMEHTATHHBIX (DYHKIIMOHATBHBIX
KUCT SAUYHUKOB OKCIEPUMEHTATbHBIM >KHUBOTHBIM
BBOAWICA PEKOMOWHAHTHBIN (DOJUTUKYIOCTUMYITU-
pyromwuii ropmoH (p®CI) B noze 1.5 ME (mrpousBoju-
Tesib — «HAYyCcTpua ®apmaceioTrka CepoHo C.1.A.»,
Wranus) B TeueHUe 7 THEH B MIEPBOU IIOJIOBUHE JTHSA
BHYTPHUMBIIIIEYHO B ATOAUYHYIO 00J1aCTh. AHAJIOTHY-
HBIM 00pa30M BBOAWIN 6 MI OeBalu3ymaba — MHTH-
6utop VEGF (mpousBopuresns — «®. Xopdmanu-JIa
Poru JITa.», IlIBedniapust) ABaKpl HA 8-€ U 22-€ CyT-
KU JKcIepuMeHTa. beBanusymab — TyMaHH3HUPO-
BaHHbIE PEKOMOWHAHTHBIE TUIIEPXUMEPHBIE MOHO-
KJIOHAJIbHBIE AHTHUTEJIA, KOTOPBIE CEJIEKTUBHO CBS-
3bIBAIOTCA ¢ Grosornuecku aktTuBHbIM VEGF u Heli-
TPaJIU3yIOT €ro, UHruOMpys CBs3bIBaHUE (haKTOpa
pocCTa BHIOTENHUs COCYAOB C €ro perenTopaMu 1-To
u 2-ro Tuma (Flt-1, KDR) Ha TOBepXHOCTU SHAOTETH-
AJTBHBIX KJIETOK.

IKCIIEPUMEHT IIPOBEJIEH B COOTBETCTBUH C «EB-
pOTIEHCKOM KOHBEHI[MEN IO 3alUTe IO3BOHOUHBIX
JKUBOTHBIX, HCIIOJIb3YEMBIX JIJISI 3KCIIEPUMEHTAIb-
HBIX ¥ UHBIX HaydHbIX esed (ETS No 123)» (Crpac-
Oypr, ®panius, 1986), TPUHIUIAMU XeIbCHHK-
cKol Aextapanuu (9-i nepecmorp, dopranesa, bpa-
3wns, 2013). ccieoBarne 0100peH0 DTHYECKUM
komuteroM ®TBOY BO «Cubupckuii rocyaapcTBeH-
HBI MeUIIMHCKUY YHUBepcuTeT» Muuanpasa Poc-
cun, Tomck (mpotokos N2 4356 ot 30.11.2015).

SAUYHUKY SKCIIEPUMEHTATbHBIX KUBOTHBIX (DUK-
CUPOBIH B 10% HEUTPAIbHOM (DOPMAIIIHE, 3aJIHBA-
s B napadguH. IMMyHOTUCTOXUMUYECKAs METO-
Ka uccyaenoBanud skcnpeccuu BMP-15, Cx-37, VEGF
BKJIIOYaIa B ce0s WCIOJIb30BAHUE CTPENTABUANH-
6uoTHHOBOI cucreMbl gereknun Abcam®PLC (Be-
sukobputanus) Rabbit Specific HRP/DAB (ABC)
Detection THC kit m1s1 BBICOKOTEMITEPATYPHOM JIeMa-
CKUPOBKH aHTHTeHa. Pe3yJibrar ornpesiesisiiv o Ko-
PUYHEBOMY OKPAITUBAHUIO IIUTOILIA3MbI B MeMOpa-
HbL. [10JIyKOJIMYECTBEHHYIO OIIEHKY ITPOBOJIMJIN IO
dbopmyse H-score corimacHo R.A. McClelland et al.
(1991): (1 x mporteHT c1abo MO3UTUBHBIX KJIETOK) +
+ (2 X TPOLIEHT YMEepEeHHO MMO3UTUBHBIX KJIETOK) +
+ (3 * MPOIEHT CHJIbHO MTO3UTHUBHBIX KJIETOK).

Jns craTucTUYecKOi 06pabOTKU 1 aHAIU3a pe-
3yJIBTaTOB MCIOJIb30BaX Iporpammy IBM SPSS

n = 25) consisted of animals with a model of func-
tional ovarian cysts and introduction of bevaci-
zumab; group II (comparison group, n = 35) in-
cluded animals with a model of functional ovarian
cysts without further treatment; group III (control
group, n = 20) included intact animals. For the for-
mation of experimental functional ovarian cysts,
experimental animals were injected with recombi-
nant follicle-stimulating hormone (rFSH) at a dose
of 1.5 IU (manufactured by Industry Pharmaceuti-
cal Serono S.P.A., Italy) for 7 days in the first half
of the day intramuscularly into the buttock region.
Similarly, 6 mg of bevacizumab were injected as a
VEGF inhibitor (manufacturer: F. Hoffmann-La
Rosh Ltd., Switzerland) twice on the 8" and 22
day of the experiment. Bevacizumab is humanized
recombinant hyperchimaeric monoclonal antibod-
ies that selectively bind to biologically active VEGF
and neutralize it by inhibiting the binding of vas-
cular endothelial growth factor to its type 1 and
2 receptors (Flt-1, KDR) on the surface of endothe-
lial cells.

The experiment was conducted in accordance
with the “European Convention for the Protection
of Vertebrate Animals used for Experimental and
Other Scientific Purposes (ETS No. 123)” (Stras-
bourg, France, 1986), principles of the Helsinki
Declaration (9 revision, Fortaleza, Brazil, 2013).
The study was approved by the Ethical Committee
of the Siberian State Medical University, Tomsk
(Protocol No. 4356 of 11/30/2015).

Ovaries of experimental animals were fixed in
10% neutral formalin, embedded in paraffin. An
immunohistochemical method for studying the
expression of BMP-15, Cx-37, VEGF involved the
use of the Abcam®PLC (the UK) Streptavidin-Bi-
otin Detection System Rabbit Specific HRP / DAB
(ABC) Detection IHC kit for high-temperature un-
masking of antigen. The result was determined by
brown staining of the cytoplasm and membrane.
A semi-quantitative assessment was performed
using the H-score formula according to R.A. Mc-
Clelland et al. (1991): (1 x percentage of weakly
positive cells) + (2 x percentage of moderately
positive cells) + (3 x percentage of highly positive
cells).

For statistical processing and analysis of the
results, IBM SPSS Statistics v.23.0.5 was used.
Data distribution forms were checked, an explor-
atory analysis was used (Shapiro — Wilk criterion),
Mann — Whitney U-test was used to study the com-
pared groups (critical significance level p = 0.05).
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Statistics v.23.0.5. IIpoBommim mpoBepku (GOPMBI
pacrpesiesieHus JIaHHBIX, UCIIOJIH30BAIM Pa3BeZ0Y-
HbIl aHanmu3 (xkpurepmit llanupo — Ywuiika), mis
HCCJIEIOBAHUSI CPABHUBAEMbIX TPYIIl MPUMEHSIN
U-kputepuii ManHa — YuTHu (KpUTUYECKUH YpO-
BEHb 3HAYUMOCTH P = 0.05).

PE3YJIBTATBI 1 OBCY2KJIAEHUE

C npuMeHeHHeM MeTOAUKU UMMYHOI'MCTOXUMU-
YeCcKOro aHaIN3a B sSIMUYHUKaX b depeHITnPOBaHbI
MapKepbl B3aNMO/IEHCTBUA OOIUTA U KJIETOK I'paHy-
ne3sl (BMP-15, Cx-37), a Tak:ke aKTOp aHTHOTeHEe3a
VEGF. dkcripeccus uzygaeMbIx (aKTOPOB IIPU MO/Ie-
smpoBannu @K Oply1a TUIMYHOHN, OTHAKO IIpUMe-
HeHUe ITOJIyKOJIMYeCTBEHHOH MeTouku H-score mo-
3BOJIWJIO OIIEHUTD CTEIleHb SKCIIPECCUU U e€ U3MeHe-
HUA Y ’KUBOTHBIX CPAaBHUBAEMBIX TPYIIIL.

Akcnpeccuss BMP-15 Obl1a BbISBIIEHA B BUJIE
[IUTOIJIA3MATUYECKOTO OKPAIIMBAHUSA OBOIIUTOB U
KJIETOK KyMyJII0Ca, S9HJOKPUHOIIUTOB TEKHU, CTPOMBI
KOPBl ANYHUKA, JIIOTEOLUTOB KEJITOTO Tesa U Kie-
TOK IOBEPXHOCTHOTO BMUTENUA. B oBormurax mpu-
MODAHUAJIBHBIX U MEePBUYHBIX (DoTukysioB (II® u
[TP®), a TakKe B OBOIIUTAX PACTYIITUX (HDOJITHKYJIOB C
HaYaJIbHBIMU IPU3HAKAMHU aTPE3UHU, B KOTOPBIX 10~
JIoBas KJeTKa Oblia COXpaHHA, MHTEHCUBHOCTD HKC-
npeccuu ObIa HamuboJsiee BBIPAKEHHOU, B OBOIH-
Tax BTOPUYHBIX ¥ TPETUYHBIX HOJUTHKYIIOB (BPO u
TP®) — HauMeHee BhIpAKEHHOH. POJITUKYIIAPHBIN
SIIUTEJINH OKPAIINBAJICS MeHee MHTEHCUBHO, HKC-
IIpeccus yCUJINBAIach COOTBETCTBEHHO CTaUN Pas-
BuTuA dosuukynoB. Ha 7-e cyrku BBegenus OCI
yBeJIMUMBajach UHTEHCUBHOCTb HMMYHOOKPACKHU
OBOITUTOB BcexX TUIOB (osutukysioB (puc. 1, A, B).
VHTEHCUBHOCTh OKpACKU SIUTEIMOLUTOB Alile-
HOCHOTO OyropkKa ¥ IapHUeTaJIbHBIX SIIUTETHOIM-
TOB IPaHyJIE3bl B 9KCIIEPUMEHTAIIFHON T'pYyIIIIe He-
3HAUYUTEJIPHO IOBBINIAJIACh TOJIBKO B paHHHE CPO-
KU ombITa (7-e cyTku) B [1® u doutukyaax, TOJIBKO
BCTYNUBIIUX B pocT; B BP® u TP® usmenenuil He
obHapy:kuBaock. K 15-M CyTKaM OmbITa dKCIIpec-
cusi BMP-15 cHMKajach BO Bcex THUIAX (OJLIUKY-
JIOB, a K 30-M COOTBETCTBOBaJIa TAKOBOU B TpyIIIIe
KOHTPOJIA.

B ocHOBHOII TpyIIIIE HA 15-€ CYTKH SKCIIEpUMEH-
Ta 3Kcrpeccuss BMP-15 B ooniuTax Bcex TUIIOB PacTy-
Ux (POJUINKYJIOB CHUKAIACh, HE IEMOHCTPUPYS OT-
JIMYHH OT TPynIbl KOHTpossA. K 30-M cyTkam ycuie-
HUe 5KCIIPeCCUU COXPaHIOCh TONBKO B I1® u [TPD, B
TO BpeMs Kak 3HadeHus BP® u TP® cooTBercTBOBa-
JIW TAKOBBIM B TPYIIIEe KOHTPOJIA (Tabut. 1).

Akcrpeccus Cx-37 ObIa BBIABJIEHA B OOIUTAX,
zona pellucida, BuUCHEpasbHBIX (OJITUKYJIOIUATAX,
KJIETKaX KyMyJIl0ca, OT/leJIbHBIX JIIOTEOIIUTaX 1 SH/10-

RESULTS AND DISCUSSION

Using the method of immunohistochemi-
cal analysis in the ovaries, markers of interaction
between the oocyte and granulosa cells (BMP-15,
Cx-37), as well as the VEGF angiogenesis factor,
were differentiated. When modeling ovarian fol-
licular cyst (OFC), the expression of the studied fac-
tors was typical but the use of the semi-quantitative
H-score technique allowed us to estimate the de-
gree of expression and its changes in animals of the
compared groups.

BMP-15 expression was detected in the form of
cytoplasmic staining of oocytes and cumulus cells,
endocrine cells of the theca, the stroma of ovarian
cortex, corpus luteum cells, and epithelial cells. In
oocytes of primordial and primary follicles (PF and
PmF), as well as in oocytes of growing follicles with
initial signs of atresia, in which the germ cell was
preserved, expression was most pronounced, in
oocytes of secondary and tertiary follicles (SF and
TF) — less pronounced. The follicular epithelium
was stained less intensively; the expression was
enhanced according to the stage of follicular de-
velopment. On the 7™ day of FSH introduction, the
immunostaining of oocytes of all types of follicles
increased (Fig. 1, A, B). The colour intensity of epi-
thelial cells of the cumulus oophorus and parietal
epithelial cells of the granulose in the experimental
group increased slightly only in the early stages of
the experiment (7" day) in the PF and follicles that
just began to grow; no changes were observed in the
SF and TF. By the 15" day, BMP-15 expression was
reduced in all types of follicles, and by the 30™ day,
it was the same in the control group.

In the main group, on the 15™ day of the experi-
ment, BMP-15 expression in oocytes of all types of
growing follicles decreased, not showing differences
from the control group. By the 30" day, expression
enhancement was maintained only in PF and PmF,
while the values of SF and TF corresponded to those
in the control group (Table 1).

Cx-37 expression was detected in oocytes, zona
pellucida, visceral follicular cells, cumulus cells, cer-
tain luteal cells, and vascular endothelial cells. Oo-
cytes were stained more intensively than follicular
epithelium cells. Weak and moderate immunoposi-
tive staining was observed on the surface of oocytes
(membrane) of PF the border with granulosa cells.
The immunopositive reaction increased in a wave-
like manner according to the growth and develop-
ment stage of the follicles, reaching a maximum at
the end of the pre-antral stage (Fig. 1, C); similar dy-
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Puc. 1. xcnpeccus BMP-15 u Cx-37 Ha 7-e CyTKU 5KcllepuMeHTa. YepHas CTpesika yKa3bIBaeT Ha OBOITUT, XKeJITasd — Ha
dosumukynomut. Okpacka DAB, nokpacka reMaTOKCUJITHOM. YBeJIUeHUe 400:

A — srcnpeccuss BMP-15 B nepBuyHOM GoJUTHKYJIE HA 7-€ cyTKku MozenupoBanus OK; B — skcnpeccuss BMP-15 B TpeTyHOM
dosnukyse Ha 7-e cyrku mozienupoBanus OKA; C — skcmpeccus Cx-37 BO BTOPUYHOM (QOJUIHKYJIE Ha 7-€ CYTKH MojieupoBaHus OKSA
Fig. 1. Expression of BMP-15 and Cx-37 on the 7% day of the experiment. The black arrow indicates oocyte, the yellow

one indicates follicular cell. DAB colouring, additional colouring by hematoxylin. Magnification 400:
A — BMP-15 expression in the PF on the 7™ day of the OFC simulation; B — BMP-15 expression in the TF on the 7 day of the OFC
simulation; C — Cx-37 expression in the SF on the 7™ day of the OFC simulation

TEJINOIUTAX COCYZ0B IMIYHUKOB KpbIc. OOITUTHI OKpa-
IIMBAINCh O0Jlee NHTEHCUBHO, YeM KJIETKU (HOJLIN-
KyJsisipHOTO Arurenus. Ciaboe U yMepeHHOe UMMY-
HOIIO3UTHUBHOE OKpAIINBaHKUe HAOJIOAIOCH HA TO-
BEPXHOCTH 0ONUTOB (MemOpanuoe) I[1® u rpanuie
¢ KJIETKaMU T'paHys€3nl. VIMMyHONIO3UTHBHAA PeaK-
I[1s BOJTHOOOPA3HO HApacTayia COOTBETCTBEHHO CTa-
JIUY POCTa U Pa3BUTHUA GOJIUKYIIOB, IOCTUTAIA MaK-
cUMyMa B KOHIIe peaHTpaabHoi craauu (puc. 1, C);
aQHAJIOTUYHAs JUHAMHKA HWMMYHHOH OKPAaCKU OT-
Meuasnach B QOJUTHKYJISIPHOM snuTennu. Posmnky-
JIBl QHTPAJIBHOHN U TPeoByJATOpHOU craguu (BPD u
TP®) oxpamuBanuck Auddy3HO, YTO CBA3AHO C He-
PaBHOMEpPHOH WMMMyHOJIOKIN3alell Mapkepa B
dostukynonuTax, caboi okpackoir oonuToB. [Ipu
HQINYUH IPU3HAKOB aTPe3UH cj1aboe M yMEpPEeHHOe
MMMyHHOe OKpAIllBaHHE OIpesessoch B KJIeTKaxX
rpaHyJe3bl. Jkcipeccusa Cx-37 OKasblBajach BbIpa-
>)keHHOH B A® c runepTpoduel Teku, Ha HaYaJIbHbBIX
3Talax aTpe3ry B OOLUTAX IIPU ero COXPAaHHOCTH.

IIpu mopenupoBannu O®KA ¢ momoIipio BBee-
Husa OCI' ormeuanach BOJIHOOOpa3HasA AMHAMUKA
OKpAIINBAaHUSA OOIUTOB, AHAJIOTUYHAsA TPyIIe KOH-
TpoJisi, 6oJiee BhIpakeHHas B oorutax BP® u TPO Ha
7-€ CYTKU 3KcrepuMeHTa. QOoJUTHKYIAPHBIN SIUTeE-
s [TP® oxparmuBasics ciiabee kouTpois. C 15-X 710
30-X CyTOK OIIBITa DKCIIpeccust OesTka IeIeBoro B3a-
UMOJIEHCTBUS B OOLIUTAX HE OTJINYAIACH OT TAKOBOK
B IpyIIe KOHTPOJA, OIHAKO CHIDKEHUE MMMYyHHOM
OKpacKu B QOJITUKYJIOIUTAX OTMEUIOCh 710 30-X CY-
TOK DKCIIEPUMEHTA.

namics of immune staining was observed in the fol-
licular epithelium. The follicles of the antral and pre-
ovulatory stages (SF and TF) were stained diffusely,
which is due to the uneven immunolocalization of
the marker in the follicular cells and weak oocyte
staining. In the presence of signs of atresia, weak and
moderate immune staining was determined in gran-
ulosa cells. The expression of Cx-37 was expressed in
atretic follicles with theca hypertrophy, at the initial
stages of atresia in oocytes with its safety.

When simulating OFC with the introduction
of FSH, wavy dynamics of oocyte staining was
observed, similar to the control group, more pro-
nounced in the oocytes of the SF and TF on the 7%
day of the experiment.The follicular epithelium of
the PmF was stained weaker than in the control
group. From the 15" to the 30" day of the experi-
ment, the expression of the gap junction protein in
the oocytes did not differ from that in the control
group but the decrease in the immune staining in
the follicular cells had been observed until the 30
day of the experiment.

In the ovaries of animals of the main group, the
expression of the marker did not differ from that in
the control group. By the 15" day of the experiment,
the intensity of immunostaining in oocytes had in-
creased, demonstrating significant differences from
the comparison group. Increased marker expression
was observed in follicular cells, the effect was also ob-
served on the 30% day of the experiment.
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TaGauna 1. kcupeccusa VEGF, BMP-15, Cx-37, Me (QQS—Q75)
Table 1. Expression of VEGF, BMP-15, Cx-37, Me (QQS—Q%)

Kiterkwu, rpymnma / Cells, group

7-e cytku / 7™ day

15-e cyrku / 15" day

30-€e cytku / 30" day

SDHJIOTETUOIIUTHI
Endothelial

DoTUKYTOIUTHI
Follicular

OBorur
Oocyte

DoTUKYTOIUTBI
Follicular

OBorur
Oocyte

DOJLTUKYIOITUATHI
Follicular

OcHoBHas
Main group

CpaBHeHu:A
Comparison

KoHnTtposb
Control

OcHoBHas

Main group
CpaBHeHU:
Comparison

KonTposb
Control

OcHoBHas
Main group

CpaBHeHU:
Comparison

KoHTposb
Control

OcHoBHas

Main group
CpaBHeHUs
Comparison

KoHnTposb
Control

OcHoBHasA
Main group

CpaBHeHU:
Comparison

KoHuTposb
Control

OcHoBHasa

Main group
CpaBHeHUs
Comparison

KoHTposb
Control

VEGF

149.17 (129.67-157.18)*

62.34 (0—92.11)

154.70 (144.82—178.22)*

84.90 (115.25-148.30)

BMP-15

230.00 (136.00—250.70)*

120.60 (0—132.11)

162.00 (130.00—192.00)*
110.00 (46.00-156.00)*

Cx-37

250.00 (29.67—-57.18)*

210.00 (0—32.11)

100.00 (44.82-78.22)*

110.00 (15.25—48.30)

88.20 (69.40-94.70)*
138.72 (116.73—-140.90)*
79.12 (15.70-134.90)
94.30 (67.92-121.80)*
137.80 (86.60—152.30)

111.50 (48.25-137.70)

150.40 (120.40—180.00)
190.00 (170.00—220.50)*
160.82 (20.00—180.30)
150.40 (120.00-180.00) *
200.00 (160.00—252.30)

160.00 (122.50—233.00)

250.00 (200.00—274.00)
270.00 (16.73—40.90)*
225.00 (5.70—34.90)
130.00 (54.00—-157.80)
100.00 (26.60—52.30)

120.00 (12.25-37.70)

73.30 (50.70—116.20)*
116.88 (68.04—124.80)
92.31(83.40-125.98)
124.10 (116.34—182.20)*
117.22 (100.60—125.38)

113.80 (93.25—-118.90)

160.00 (50.00—220.00)
175.00 (690.00—210.30)
150.40 (110.00—175.00)
146.00 (112.00-185.50) *
75.60 (28.00-138.00)

100.00 (34.80—142.10)

190.00 (15.00—230.00)
200.00 (8.04—24.80)
225.00 (3.40—25.98)
120.00 (36.80-175.00)
90.00 (2.60-25.38)

140.00 (3.25-18.90)

HOpumevanus: Me— mennana; Q, u Q  — 25-1 U 75-1 IPOLEHTAIH COOTBETCTBEHHO; *3HAUNMBIE OTJINYHSA OT TPYIIIBI KOHTPOJIS,
BBIABJICHHBIE C TOMOIIBIO TecTa ManHa — YutHu (p < 0.05); *3HaAYMMbIE OTJIMYHSA OT TPYTIHI CPABHEHHNS, BHISBJICHHBIE C TOMOIIBIO Te-
cra ManHa — YutaH (p < 0.05).
Notes: Me is the median; Q,, and Q. are the 25" and 75™ percentiles respectively; *significant differences from the control group
identified using the Mann — Whitney test (p <0.05); * significant differences from the comparison group identified using the Mann —
Whitney test (p < 0.05).

B AMYHUKAX KMBOTHBIX OCHOBHOH TI'DYIIIIBI KC-
Ipeccus MapKepa He OTJIMYajach OT TAKOBOH B KOH-
TPOJIBHOH rpyitiie. K 15-M cyTkaM sKcriepuMeHTa HH-
TEHCUBHOCTh MUMMYHOOKPACKH B OOIIMTaX YCHUJIHBA-

VEGF expression was manifested as brown mem-
brane and cytoplasm staining of follicular cells and
endothelial cells. A high frequency of positive VEGF
expression in endocrine cells of functional cysts of the
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J1ach, IEMOHCTUPYA 3HAYMMBble OTJINYUA OT TPYIIIIBI
cpaBHeHUs. B dosummkymonurax HabIIOAAIOCH yCU-
JIeHUEe DKCIpeccul MapKepa, 3QdeKT mpocsekuBaI-
s TaKKe Ha 30-€ CYTKU DKCIIepUMeEHTa.

Axcupeccua VEGF npossnsanace B BUAE KO-
PUYHEBOTO OKpAIIMBAaHUA MeMOPaHbI U IIUTOILIA3-
MBI (HOJUTUKYJIOIUTOB U KJIETOK SHAOTeNUs. BbIAB-
JIeHa BBICOKAS YACTOTA HOJIOKUTEILHOU DKCIIPECCUU
VEGF B 3p70KpHUHONUTaX (QYHKIMOHAIBHBIX KHUCT
AWNYHUKA. VIMMyHOIIO3UTHBHOE OKpalllMBaHUe CJIa-
00l 1 yMepeHHOW MHTEHCHUBHOCTH HAOJIIONAIOCH HA
IIOBEPXHOCTH OOIUTOB (MeEMOpPAHHOE) U JIFOTEOIHTAX
>)kernrtoro Tena. Ha 7-e cytku mojenupoBanus OKA
aKcrpeccus pakropa ObLIa MAKCUMAJIBHO BBIPAXKEH-
HOU B (POJUIMKYJIOIUTAX PACTYIIHX (DOJUTUKYJIOB, C
15-X cyTok skcnpeccusi VEGF He oTiinuanachk oT KOH-
TpoJist (cM. TabJ1. 1). DKCIpeccuss MapKepa B DH/OTe-
JINOIUTAX Ha 30-€ CYTKU He OTJINYAJIach OT TPYIIIBI
KOHTPOJIA.

IIpu BBemenuu PCI' dopmupyoTcsi MHOXKe-
CTBeHHBIE (DOJUIUKYJISIPHBIE KUCTHI, CTEHKA KOTOPBIX
Ha paHHEM 3Talle Pa3BUTHA COCTOUT U3 5—10 CJIOEB
IPaHyJIE3HBIX KJIETOK, U KHUCTBI JKEJITHIX TEJI, CTEHKA
KOTOPBIX IIPEJICTABJIEHA JIIOTEONUTAMHU. B /ampHel-
IIIeEM TIPOTPECCUPYIOT SABJIEHUS JleTeHepaliuy, CTeH-
Ka KUCTBHI UCTOHYAeTCs U (OPMUPYETCS PETEHIIMOH-
HOe 00pa30BaHue, 3aII0JTHEHHOE [TPO3PAYHBIM CeKpe-
TOM, 2 BHYTPEHH:A BBICTHJIKA KAIICYJIbI IIPE/ICTaBIIe-
Ha OTHUM CJIOEM ILJIOCKUX KJIETOK U COETMHUTETbHOM
TKaHBIO.

BBezienre GeBaruzyMada KUBOTHBIM C SKCIIEPH-
MEHTAJIbHBIMU (DYHKITMOHAIBHBIMU KHCTAaMU BBI3bI-
BaJIO YMEHBIIIEHNE KOJIMYECTBA U Y/IeJIbHOTO 00beMa
KHCT. Y>Ke Ha 15-€ CYTKHU 5KCIIepHMeHTa IIPU ayToIl-
cuu 00HAPYKUBAJIUCh YMEHBIIIEHHE Pa3MepPOB SUY-
HHUKOB, HCYE3HOBEHHE XapaKTEPHOH OyTrpHCTOCTH,
6eJiecoBaThIil OTTEHOK IOBEPXHOCTH. VHOTZA OTMe-
YaJI0Cch JIOKAJIBHOE HCTOHYeHHe OesI0uHOH 060710Y-
ku. KostmyecTBo 1 y/1e/IbHBINA 00'heM KHCT B THUHHUKAX
KpBIC OCHOBHOU TPYIIIIBI BO BCE CPOKH BKCIIEPUMEH-
Ta OBLIO MEHBIIIE, YeM B rpyie cpaBHeHus. Ha 60-e
CYTKU 3KCIIEpUMEHTa KUCTO3HBIE IIOJIOCTU B SIMIHU-
Kax He oOHapy:kuBayuch. KoimdecTBo M y/ieabHBIN
00BEM paCTyIIUX U aTPETHUECKUX (OJUTHKYJIOB, a
TaKKe JKeJITBIX TeJl He OTJINYAJIUCh OT IPYIIIbI CpaB-
HeHUs Ha aHAJIOTMYHBIE CYyTKM SKCIIEPHMEHTa, a K
60-M CyTKaM ObUTH COIIOCTABUMBI C HHTAKTHBIMH JKH-
BOTHBIMU. BBenieHne GeBamuszymada BBI3BIBAJIO CHHU-
’KeHUe BaCKyJLApU3AIUN TeKH (POJIUKYJIOB U KeJl-
TBIX TeJI U IPUOJIMKEHUE YIETHPHOTO 06beMa COCYI0B
K 3HAUEHUSAM KOHTPOJIBHOH I'PYIIIBI HA 15-€ CYTKU.

HccreoBaHue BIepBblE YCTAHOBIJIO U3Me-
HeHHe (DAKTOPOB IAPAKPUHHOU pPeryJIsAlUd OBO-
COMATHUYECKOTO B3aWMOJEUCTBUSA U AaHTHOTeHe3a

ovary was detected. Immunopositive staining of weak
and moderate intensity was observed on the surface of
oocytes (membrane) and corpus luteum cells. On the
7% day of the OFC modelling, expression of the factor
was most pronounced in the follicular cells of the grow-
ing follicles; from the 15" day, VEGF expression did
not differ from that of the control group (see Table 1).
Expression of the marker in endothelial cells on the
30t day did not differ from that in the control group.

With the introduction of FSH, multiple follicular
cysts form, the wall of which at an early stage of devel-
opment consists of 5—10 layers of granular cells, and
cysts of the corpus luteum, the wall of which is repre-
sented by luteal cells. Subsequently, degeneration pro-
gresses, the cyst wall becomes thinner and a retention
formation is formed, filled with a transparent secret,
and the inner lining of the capsule is represented by
one layer of flat cells and connective tissue.

Introduction of bevacizumab to animals with
experimental functional cysts caused a decrease in
the number and specific volume of cysts. Already
on the 15™ day of the experiment, at autopsy, a de-
crease in the size of the ovaries, the disappearance
of the characteristic tuberosity, a whitish hue of the
surface were found. Sometimes local thinning of the
albumin was noted. The number and specific vol-
ume of cysts in the rats’ovaries of the main group
during all periods of the experiment were less than
in the comparison group. On the 60t day of the ex-
periment, cystic cavities in the ovaries were not de-
tected. The number and specific volume of growing
and atretic follicles, as well as yellow bodies, did not
differ from those in the comparison group on the
same experimental day, and by the 60™ day were
comparable with intact animals. The introduction
of bevacizumab caused a decrease in the vascular-
ization of the theca of the follicles and yellow bod-
ies and the approach of the specific volume of the
vessels to the values of the control group on the 15%
day.

The study for the first time established a change
in the factors of paracrine regulation of oocyte-so-
matic interaction and angiogenesis during the for-
mation of experimental functional ovarian cysts.
When simulating OFC on the 7" day of rFSH intro-
duction, an increase in BMP-15 expression in oocytes
was detected in all types of growing follicles and Cx-
37 in antral follicles was revealed. By the 15™ day
of the experiment, the expression of BMP-15 has
been most pronounced in the oocytes of growing
follicles, appears in primordial follicles, decreases
in follicles with signs of atresia, in which the sex

Journal homepage: http://jsms.ngmu.ru

73



doi: 10.31549/2542-1174-2019-1-67-77

Boauenoxk /[.A. u dp. / Journal of Siberian Medical Sciences 1 (2019) 67—77

npu (OPMHUPOBAHUU 3SKCIEPUMEHTAIBHBIX (YHK-
IMOHAIBHBIX KUCT ANYHUKOB. I1pu MozenupoBanun
®KA Ha 7-e cytku BBeneHusa pPCI' BBIABIEHO OBBI-
1IeHue skcnpeccu BMP-15 B oonjuTax Bo BCeX THIIAX
pactymux ¢GosunkysoB u Cx-37 B aHTPaIbHbBIX (OJI-
nukyaax. K 15-m cyTkam ombita skcripeccuss BMP-15
HanboJIee BEIPAyKEHA B OOLIUTAX PACTYIIUX (DOJUIHKY-
JIOB, NOABJIAETCA B IPUMOPANAIBHBIX (POJUINKYJIAX,
cHIKaeTcad B (QOJUIMKY/IaX ¢ IPU3HAKAMU aTPe3uH,
B KOTOPBIX ITOJIOBast KJIeTKa OpLIa coxpaHHa. B ¢oi-
JIMKYJIOLUTAX IEPBUYHBIX (DOJUIHKYIIOB HAOJII0/JAI0T-
ca cHmkeHne Cx-37, ycwieHue skcrpeccuu BMP-15.
DQoUTNKYJIAPHBIE SNIUTENOLUTHI IPAKTUYECKU BCEX
TUIIOB (POJIJIUKYJIOB JEMOHCTPUPYIOT CHIDKEHUE M-
MyHHOU okpacku BMP-15. Ha 30-e cyTku skcnepu-
MEHTa BBICOKasA skcnpeccuss BMP-15 coxpaHsaerca B
OOLIUTAX IIEPBUYHBIX (POJIJIMKYJIOB.

BMP-15 urpaer BaKHYI0 PoOJib B (POJUTUKYJIIO-
resese, B pocre U auddepeHIIPOBKe KJIETOK I'pa-
HyJIe3bl, a TakKe B (POPMHUPOBAHUU KJIETOK TEKH C
TOHAIOTPOIMH-HE3aBUCUMOU CcTa/inu (QOJUIHKYJIOTe-
He3a [8]. [ToaTBep:K/IeHUEM SIBJISIETCS MaKCHUMaslb-
Has 3KCIpeccrs JaHHOro (akTopa B IIpeaHTpasib-
HbIX (DOJUTHKYJIaX B IPOBEJAEHHOM HCC/IEJIOBAHUH,
YTO COTJIACYeTCs C JAHHBIMU JIuTepatyps! [8]. BMP-
15 CUHTe3upyeTCs OBOLIUTOM. I'eHepasibHasA KOHIIEII-
U MOCJIETHUX JIET 3aK/II04aeTcs B TOM, YTO B pe-
TYJISAIUN TIPEAHTPAIBHBIX CTaUN (DOJUIUKYJIOTeHe-
32, BKJIIOYas MHOTOCJIOHHBIE (DOJUIMKYJIBI, IVIABHYIO
PpOJIb UrpaeT cam OBOIUT. OBOLIUT YeI0BEKA DKCIIPeC-
cupyeT OOJIBbIINE KOJIMYECTBA PErYJIATOPHBIX OETTKOB
GDF-9 u BMP-15, KOTOpBIe CIIOCOOHBI CTHMYJIHUPO-
BaTh pOCT MHOTOCJIOMHBIX (DOJUTUKYJIOB I Vitro U ocy-
LIECTBJIATH 3AIUTY KJIeTOK (OJUIHKYJIa OT alloNTO3a.
CuuTaercs, YTO yKa3aHHBbIE BellleCTBa, CUHTe3Upye-
MBbI€ OBOIIUTOM, CTUMYJIUPYIOT MUTO3BI (DOJUTUKYJIAP-
HBIX 3IUTETNOLUTOB U IpOCTPaHCTBEHHOE 0dopMIIe-
HUe y10eB (POJUIUKYJIAPHOIO SIIUTEINA B IEPBUYHBIX
MHOTOCJIOMHBIX (POJUTHUKYJIAX, IIPU 3TOM CYIIECTBYET
onpesiesieHHasA JUHAMUKA UX CUHTE3a B TeUeHue I10-
JIOBBIX ITUKJIOB. BBIABJIEHHOE B IIPOBEIECHHOM HCCIIe-
JIOBAaHUH IIOBBIIIIEHNE JKCIIpeccui (hakTopa B OOIU-
Tax pacrymux QosuinKysioB nocie Beefenus pOCL B
paHHME CPOKU MOKeT HOCUTh KOMIIEHCATOPHBIH Xa-
paxrep. Ycunenue skcrpeccun BMP-15 nipegorspa-
11aeT aroITo3 KJIeTOK I'PAaHyJIE3bl, YTO IIPOABIIAETCS
akTuBaIued OJUINKYIAPHOTO POCTA, YBEJIUUEHHEM
pactynux GOoJTUKYJIOB.

BakHpIM COOBITHEM B Pa3BUTHUU IEPBUYHBIX
(osuTHKyIIOB, CIIOCOGCTBYIOIIUM AKTUBAI[UN IIPOJIH-
deparuu 1 runepTpodUN SMUTETUATBHBIX KJIETOK,
SIBJISIETCSI HAYAJIO DKCIPecCUy OETKOB TPYIIBI KOH-
HEKCHHOB U 00pa30BaHNe MEKKJIETOUHBIX IIejIeBbIX
KOHTaKTOB (GJ) MeXX/Iy OBOIIUTOM M KJIeTKaMu (HoJI-

cell was preserved. In the follicular cells of the pri-
mary follicles, the study revealed a decrease in Cx-
37 and an increase in the expression of BMP-15.
Follicular epithelial cells of almost all types of fol-
licles show a decrease in BMP-15 immune staining.
On the 30" day of the experiment, the high expres-
sion of BMP-15 is retained in the oocytes of the pri-
mary follicles.

BMP-15 plays an important role in folliculo-
genesis, in the growth and differentiation of gran-
ulosa cells, as well as in the formation of theca
cells from the gonadotropin-independent stage of
folliculogenesis [8]. This fact is confirmed by the
maximum expression of this factor in the preantral
follicles in our study, which is consistent with the
other research data [8]. BMP-15 is synthesized by
the oocyte. The general concept of recent years is
that the regulation of the preantral stages of fol-
liculogenesis, including multi-layered follicles, is
played by the oocyte itself. Human oocyte express-
es large amounts of GDF-9 and BMP-15 regulatory
proteins, which are able to stimulate the growth of
multilayer follicles in vitro and protect follicle cells
from apoptosis. It is believed that these substances
synthesized by the oocyte stimulate the mitoses of
follicular epithelial cells and the spatial design of
the layers of the follicular epithelium in the pri-
mary multilayer follicles, while there is a definite
dynamics of their synthesis during sexual cycles.
The increase in the expression of the factor in
the oocytes of growing follicles after introduction
of rFSH at the early stages can be compensatory.
Enhancing BMP-15 expression prevents apoptosis
of granulosa cells, which is manifested by the ac-
tivation of follicular growth and by an increase in
growing follicles.

An important event in the development of pri-
mary follicles, promoting the activation of prolifera-
tion and hypertrophy of epithelial cells, is the onset
of the expression of connexin group proteins and
the formation of intercellular gap junctions (GJ) be-
tween the oocyte and follicular epithelium cells [11].
Due to these GJ, diffusion of ions, metabolites and
potential signalling units (cAMP, Ca2+) into the oo-
cyte and back to the follicular epithelium cells takes
place. The synthesis of Cx-37, from which GJ are
formed, the oocyte and the adjacent cells, starts im-
mediately after selection of the primordial follicle
for entry into growth.

It is also believed that protein substrates of the
Cx-37 group are used by the oocyte for trophism,
and subsequently, together with other regulatory
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JIMKYJIIPHOTO 3muTeNus [11]. Biarogaps sTuM KOH-
TaKTaM ocyllecTBisgeTcsa Audg@y3us MOHOB, MeTa-
0OJIUTOB ¥ TOTEHITUAJIBHBIX CUTHAJIBHBIX EUHMUI]
(HAM®, Ca2*) B oBOITUT B 0OpaTHO — K KJIeTKaM ¢ oJI-
JmKyaapHoro snurtenud. Cuares3 Cx-37, U3 KOTOPOTo
dopmupytorcss GJ, OBOIUT U MPUJIETAIONUE K HEMY
KJIETKM HAYMHAIOT Cpasy Iocjie 0Tbopa MpUMOpPAU-
JIbHOTO QOJITUKYJIA JJIS BCTYIIJIEHUS B POCT.

ITomaratoT Tak:ke, UTO OEJIKOBbIE CYOCTpPATHI
rpynnbl Cx-37 UCHOJIB3YIOTCA OBOIIUTOM 1A TPOu-
KU, a B TIOCJIEJTyIOIIEM COBMECTHO C JIPYTUMHU peryJis-
TOPHBIMU CUTHAJIAMU PEVMHUIIMUPYIOT Meio3. Kak u
B IPUMOPUTHHBIX (POJUTHKYJIAX, OBOIIUTHI TIEPBUY-
HBIX (POJUTUKYJIOB MPEOBIBAIOT B COCTOSTHUM OJI0Ka
Mei03a, HECMOTPS Ha TO, YTO POCT IOJIOBBIX KJIETOK
CYII[ECTBEHHO aKTUBU3UPYETCS.

B xone dopmupoBanus QOJITUKYIAPHON MOJIO-
cTH (KaBUTAIUK) B KJIETKAX (DOJUIUKYJLIPHOTO DIIUTE-
Just 06TUraTHO 9Kcnpeccupyeres kit-urass, a B 0Bo-
nute — Cx-37. Eciin B peruoHe Qosutnkysa JaHHbIE
OesIKM OTCYTCTBYIOT, TIOJIOCTHOU (DOJITUKYJT He pas-
BHUBAETCS U BOBHUKAIOT AaHOBYJISITOPHBIE (POPMBI Oec-
IO

B npoBeieHHOM HCCIe/TOBAaHUHU OBLIO BBISIBJIEHO
ycusenue skcrpeccru Cx-37 B OOIIUTAX MOJIOCTHBIX
(oJUTHKYJIOB HA 7-€ CYyTKH, UTO SABJISAETCS HEOOXOau-
MBIM YCJIOBHEM JJII HOPMAJIbHOTO TeYeHUs IO03[-
HUX CTaINH (POJUTUKYJIOTEHE3a B XapaKTEPHO JIJIA 10-
MWHAHTHOTO (POJUIMKYJIA 0 OBYJIAINU. DKCIIPeCcCust
poTerHa B (POJUTUKYIIPHOM SITUTEIUH TEPBUYHBIX
(G OLTHUKYIIOB CHUKAETCS, OTHAKO He TIPUBOJIUT K Ha-
PYIIEHHIO BO3OOHOBJIEHUS MeH03a B OOIIUTE PaCTy-
miero dosutukysa [11].

Ha 15-e cyTKH OKCIIEpUMEHTA HKCIIPECCHUS
BMP-15 B oornuTax BceX TUMHOB pacTymux (poJIIu-
KyJI0B HauboJiee BhIpAKEHA IO CPABHEHHUIO C TPYII-
IOW KOHTPOJIS U 7-MU cyTKaMu. CiieayeT OTMETHTD
MOsABJIEHHE 3HAUYMMO 00Jjiee BBICOKOU HKCIIPECCUH
BMP-15 B oouuTax y:Ke CO CTaAUU MPUMOPAUATIL-
HBIX (DOJUTUKYJIOB, UTO COTJIACYETCs CO BCTYTIJIEHUEM
“30BITOYHOTO KOJIMYeCTBa (HOJITUKYJIOB B pocT. B3a-
UMOJIEHCTBHE MKy OOIUTAMU U (POJUIUKYJISIPHBI-
MU 3TUTETNONUTAMU aHTPAJTbHBIX U TIPEIOBYIISITOP-
HBIX (POJIJITUKYJIOB Uepe3 IiejieBble KOHTAKThI COOT-
BETCTBYET TAKOBOMY B TDYIIIIE KOHTPOJIA.

Ha 30-e cyTKku ombITa COXpaHSIETCs BBICOKAsI DKC-
npeccur BMP-15 B nepBUYHBIX QOJITUKYJIAX, UTO CO-
OTHOCHUTCS ¢ 3aBeplleHreM IUKIa (QOJIIUKYJIoreHe-
3a. ITo maaubim siutepaTypbl BMP-15 u Cx-37 sBisa-
FOTCS IPOTEKTOPAMU KJIETOK IPAHYJIE3BI HE TOJIBKO OT
aroITo3a, HO M OT IPeX/IeBPEMEHHON JIIOTEeMHU3a-
nwu [9, 10]. B IpoBeIEHHOM HCCIIE/IOBAHUH SKCITPEC-
cust BMP-15 u Cx-37 B ooluTax BTOpPUYHBIX U TPETHY-
HBIX (POJUIUKYJIOB 3HAUMMO HE OTJINYAETCA OT TaKO-

signals, meiosis is re-initiated. As in primordial
follicles, the oocytes of the primary follicles are in
a state of meiosis, despite significantly activated
growth of germ cells.

During the formation of the follicular cavity
(cavitation) in the cells of the follicular epithelium,
the kit ligand is expressed, and Cx-37 is expressed
in the oocyte. If these proteins are absent in the fol-
licular region, the cavitary follicle does not develop
and an ovulatory infertility forms arises.

The study revealed an increase in Cx-37 expres-
sion in cavitary follicles oocytes on the 7% day, which
is a necessary condition for the normal course of the
late stages of folliculogenesis and is characteristic
of the dominant follicle before ovulation. Protein
expression in the follicular epithelium of the pri-
mary follicles decreases but does not prevent the
resumption of meiosis in the oocyte of the growing
follicle [11].

On the 15" day of the experiment, the expres-
sion of BMP-15 in oocytes of all types of growing fol-
licles is most pronounced compared to the control
group and 7" day. A significantly higher expression
of BMP-15 in oocytes from the stage of primordial
follicles should be noted, which is consistent with
the growth of excess follicles. The interaction be-
tween oocytes and follicular epithelial cells of antral
and preovulatory follicles through gap junctions
corresponds to that in the control group.

On the 30" day of the experiment, the high ex-
pression of BMP-15 was preserved in the primary
follicles, which correlated with the completion of
the folliculogenesis cycle. According to the studies,
BMP-15 and Cx-37 protect granulosa cells not only
from apoptosis but also from premature luteiniza-
tion [9, 10]. In the study, the expression of BMP-15
and Cx-37 in the oocytes of the secondary and ter-
tiary follicles is not significantly different from that
in the control group but decreases compared to pre-
vious points of experience.

VEGF protein is one of the main stimulators
of angiogenesis. It plays an important role in the
physiology of normal ovaries and contributes signif-
icantly to the growth and development of functional
ovarian cysts, mainly due to the induction of angio-
genesis and increased vascular permeability [13].
The results obtained are consistent with pub-
lished immunohistochemical studies that showed
increased expression of VEGF in the wall of func-
tional ovarian cysts [15]. Increased angiogenesis
(increased expression of VEGF) in the early stages
of modelling functional cysts is associated with in-
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BOH B TpyIIle KOHTPOJIs, HO CHIDKAETCS 110 CpaBHe-
HUIO C IIPEJBIAYIINMU TOYKAMU OIBbITA.

besok VEGF — ofiuH U3 OCHOBHBIX CTUMYJISTO-
POB aHTHOreHe3a — WUrpaeT BaKHYIO POJb B GU3HO-
JIOTMY HOPMaJIbHBIX ANYHUKOB U BHOCUT 3HAUUTEb-
HBIU BKJIa/] B POCT U pa3BUTHE (PYHKIIMOHATBHBIX KUCT
SAWYHUKOB, B OCHOBHOM 3a CUeT UHIYKIIUU aHTHoTe-
He3a U TOBBIIIEHUA IPOHUIAEMOCTH COCYAOB [13].
[TosyueHHBIE PE3YIBTATHI COTIIACYIOTCS C OILyOTHKO-
BAaHHBIMU HMMYHOTUCTOXUMUYECKUMU HCCJIe0Ba-
HUAMH, I[IOKA3aBIIMMHU IIOBBIIIEHHYIO 3SKCIIPECCHUIO
VEGF B creHke (PyHKIIMOHAJIBHBIX KHUCT SAUYHUKOB
[15]. Ycunenue mporieccoB aHTHOTeHe3a (ITOBBIIIIE-
Hue skcnpeccuu VEGF) B paHHMe CPOKU MOJIETHPO-
BaHUA (PYHKIIMOHAIBHBIX KUCT CBA3AHO C yCUJIEHUEM
nposiudeparun GOJITUKYIONUTOB, UTO SIBJISETCS Off-
HUM U3 3BeHbeB nartoreteza @K u orBeToM Ha cTH-
MyJIAnUIo posutukyssgpHoro snuteaus OCT.

3AK/IIOYEHUE

BBenenne GeBaru3ymaba yCKOpsIET perpecc
(DYHKIIMOHAIBHBIX KUCT SUYHUKOB 32 CUET CHUKE-
HUSI BACKYJISIDU3AI[UM B CTEHKE KHUCTHI, COIMPOBO-
JKIAIOMIETOCH YMEHBIIIEHHEM 3KCIpeccHur  (HaKTo-
pa pocra suzportenusa cocynoB (VEGF) B creHke Ku-
CTHI. BBISIBJIEHHOE CHIDKEHUE KOJIMYECTBA PACTYIIIX
¢ oTUKYJIOB, yCUIEHUE MPOIECCOB aTpe3uu B (oi-
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creased proliferation of follicular cells, which is one
of the links to the pathogenesis of OFC and the re-
sponse to stimulation of the follicular epithelium by
FSH.

CONCLUSION

Introduction of bevacizumab accelerates the
regression of functional ovarian cysts by reducing
vascularization in the cyst wall, accompanied by a
decrease in the expression of vascular endothelial
growth factor in the cyst wall. The revealed decrease
in the number of growing follicles, the enhancement
of atresia processes in the follicles, and the change
in the expression of the oocyte-somatic interaction
factors (BMP-15, Cx-37) are of short duration.
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SHHUH mepanuu u npoguraxmuueckoit meduuyurvt — guauan ®I'BHY «PedepanvHblil uccae0o8amenbCckuil yeHmp
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Stigma and discrimination against people living with HIV: the view
of medical students

Khryanin A.A.*2, Reshetnikov 0.V.3, Bocharova V.K., Shpiks T.A.}, Russkikh M.V.}, Evstropov A.N.},
Marinkin I.O.!

'Novosibirsk State Medical University
2Regional Public Organization “Association of Obstetricians-gynecologists and Dermatovenereologists” (Novosibirsk)

3Research Institute of Internal and Preventive Medicine (Novosibirsk)

AHHOTAIIUA

3anagnas Cubuph ABJIAETCS OJHIUM U3 OCHOBHBIX PETHOHOB C OOJIBIINM KOJIUYIecTBOM BY-MHGOUIMPOBAHHBIX JINII.
VYyacTkoBBIe TepalleBThl — KJII0UeBO€e 3B€HO, KOTOPOE OCYIIIeCTBIIAET IepBbIii KOHTAKT ¢ BUY-undunuposanHbiMu. OfHAKO
ITOKa He sICHO, HACKOJIbKO Bpauu OOIIeH MTPaKTHKU FOTOBBI K paboTe ¢ BUY-uHGOUIIMPOBAHHBIME JIUI[aMU. B cBOIO 0Uepesip,
s dexTrBHOE B3anMO/IeCTBIE Bpaya C IMAIIHEHTOM MOKET OKa3aThCsA PElIaouM B (OPMUPOBAHUU TO3UTHBHOTO OTHO-
IIeHYs [TAIUeHTa K JIEYeHUIO0 U B 3HAYNTEJILHOU CTEIeHH ITOBJIUATH Ha 3G (GEKTUBHOCTH Oy/IyIIHX JIeueOHbIX MEPOIIPUATHH.

HccnenoBaHue, pe3ysbTaThl KOTOPOTO MIPE/ICTaBJIeHbl B CTaThe, OBLJIO IIPOBEEHO B 2017 I. IIyTeM aHOHUMHOTO aH-
KEeTUPOBAHUSA. B Mccie/JoBaHIU IPUHSIIO yYaCTHE 334 CTYAEHTA 4-TO Kypca JIe4eOHOTO U IeIHaTPUIECKOTO0 (HaKyIbTETOB
HoBocubHUPCKOTo ToCyZapcTBEHHOTO MEIUIIMHCKOTO YHUBepCUTeTa. s ompoca 6blIa UCIOJIb30BaHA aalTHPOBAHHAS
aHKeTa, cO3/laHHAasA Ha OCHOBE THIIOBOTO onpocHuka FOHIM/IC (UNAIDS — Joint United Programme on HIV/AIDS). 06-
Hapy»KeHO, YTO CTyJleHThI-MeIUKU He ocyxAaoT BUY-nnbunupoBaHHbIX jio/eil. OHU He CYUTAIOT, YTO JIIOIY C ITOJIOXKH-
TespHBIM BUY-cTaTycoM 06513aTeTbHO BeyT cebs1 6e3HPaBCTBEHHO U ITO3TOMY 3aC/Ty:KUBAIOT 3TO 3a601eBaHue. OHU rOTO-
BBI IOMOTaTh 3TUM HAI[EHTAM, XOTs CAMH IIPH STOM HCIIBITHIBAIOT CTPAX 3apaKEHUs BO BPEMsI JIeYeOHBIX MAHUITYJIAIUH.
YcraHoBsIeHO He3HAHUE PsA/ia IPABOBBIX BOIIPOCOB, Kacaromuxes BUTY-nHGUIIMPOBaHHBIX TAIUEHTOB.

Karoueawvie caoea: BUY-uHbEKINsA, CTYAEHThI-MEIUKH, CTUTMATH3aIIHA.

ABSTRACT

Western Siberia is one of the main regions with a large number of HIV-infected people. District therapists are the key
link that makes the first contact with HIV-infected people. However, it is not yet clear how ready General practitioners are
to work with HIV-infected persons. In turn, the effective interaction of the doctor with the patient can be decisive in the
formation of a positive attitude of the patient to treatment and significantly affect the effectiveness of future therapeutic
measures.

The study, the results of which are presented in the article, was conducted in 2017 using an anonymous survey. The
study involved 334 students of the 4™ year of medical and pediatric faculties of the Novosibirsk State Medical University.
An adapted questionnaire based on the UNAIDS (Joint United Programme on HIV/AIDS) model questionnaire was used
for the survey. It was found that medical students do not condemn HIV-infected people. They do not believe that people
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with HIV-positive status necessarily behave immorally and therefore deserve the disease. They are ready to help these
patients, although they themselves have a fear of infection during medical manipulations. Ignorance of a number of legal

issues concerning HIV-infected patients is established.

Keywords: HIV-infection, medical students, stigmatization.

BBEJAEHUE

«Cturma (OT JIp.-Tped. OTIy[d «3HAK, KJIeHMO,
TaTyHpPOBKa, MATHO, OTMETHUHA» ), cBsi3aHHas ¢ BIY,
IIPOHUKAET BO Bce chephl KU3HU JIIO/IeN, KUBYIIIX
¢ BUY. Crurma craBUT KJIeHMO: 9TU JIIOIU JIPYTHE,
5TO 1030p... CTUrMa MpOABJIAETCA B JIUCKPUMUHU-
pymolieM, a moAvac U B HACWJIBCTBEHHO I'pPyOOM OT-
HOIIIEHUH K JIIOAAM, KUByInuM ¢ BUY, Ux ceMbaAM U
KO BCEM OCTaJIbHBIM, KTO 3aTPOHYT anueMuers BITY-
uHpeKHU». TakKuMU cJI0OBaMU HAUYMHAETCSA OTUET 00
HceIeloBaHuy o/ HasBauueM «People Living with
HIV Stigma Index: Asia Pacific Regional Analysis»
(«MHzeke cTturMel Jiiofed, skuBymux ¢ BUUY: ana-
JIu3 10 A3MaTCKO-TUX00KEaHCKOMY PETHOHY» ), TIPE/i-
CTaBJIEHHBII HA 10-M MEXK/IyHAPOJHOM KOHTpec-
ce o CIIN/ly B A3uu u THXOOKeaHCKOM peruoHe
(ICAAP-10) [1].

C 1987 r. B Poccuu ujieT HEYKJIOHHBIH, OBICTPO
IPOTPECCUPYIOIIUNA POCT YUCIIA JTFO/IEN, 3aparKEHHbIX
BUY [2, 3]. Ha 01.01.2017 B Poccuu IIpoKHUBAIO CBBI-
11e 840 ThIC. uelt., uHuiupoBaHHbIXx BUY [4]. OcHoB-
HBIMHU JIMJUPYIOIIUMU IyTAMU nepegaur BUY B Poc-
CUH ABJIAIOTCA apEHTEPAIbHBIN KOHTAKT IIPU yTIOTpe-
0JIeHNY HApPKOTHKOB U T€TEPOCEKCYATbHBIA KOHTAKT.
B cBA3U ¢ TakuM HEYKJIOHHBIM pOCTOM uyuncsia BY-
UHQDUITIPOBAaHHBIX BO3HUKAET ITPOobJIeMa CTUrMaTH3a-
nwH, auckpuMuHauu BUY-601bHBIX. B HEKOTOPBIX
CTpaHax y»Ke 33/I0KyMeHTUPOBaH OTKa3 B MeAMIH-
ckoit momoty BUY-6osbHbIM [5]. Co ¢/10B ommparii-
BaeMbIX B HUCCJIEZIOBAHUM MHZEKca cTUrMbl u3 HoBo-
cubupcka, BUY-1mo10KuTeTbHBIM JIFOJISIM TaK?Ke TTPHU-
XOAWJIOCH CTAJIKUBATHCA C PA3JIMYHBIMU BapHaHTaAMU
JUCKPpUMMHAIMY, B TOM YMCJIE U ¢ OTKa30M B MeJIU-
IIMHCKOU MTOMOIIY 10 TpuunHe nx BMY-craTyca [6].

HeratuBHoe oTHomenne K BUY-unpwuimupo-
BaHHBIM CO CTOPOHBI MEUITUHCKUX PAOOTHIKOB IIPO-
ABJIAETCA B U30JIALUY 3TUX NAIMEHTOB, HapylleHuU
KOH(UJIEHITUAIHHOCTH, OTKa3e B MEJIUIIMHCKOH I0-
MOIIH, TecTupoBaHuu Ha BUY 6e3 o3BoJIeHHs caMo-
ro marnueHTa. Takoe moBefieHNE OOBACHSAETCS HAIU-
YreM MHOKeCTBA 3a0JTyKIeHUH 1 OLITHOOUHBIX CTEPe-
OTUNOB OTHOCcUTeNbHO BUY-unbekuy, HeXBaTKOU
3HAHUN U OOBIYHBIM cTpaxoM [7]. CymecTByeT psif
HCCJIEIOBAaHUM, TTOKA3BIBAIOIINX, UTO KaueCTBEHHBIE
3HaHuA o B1Y, myTax ero mepezavu, NoJydeHHbIE B
YHUBepCHUTeTe, IPUBOJAT K CHIDKEHUIO CTUTMAaTU3U-
pOBaHHOTO OTHOIIEHHA K BUY-uHOUIIMPOBAHHBIM

[8,9].

INTRODUCTION

“The stigma (from ancient Greek oTtiypa
means “sign, mark, tattoo, spot”), associated with
HIV, penetrates into all spheres of life of people
living with HIV. Stigma marks people as differ-
ent and that’s a shame... Stigma manifests itself in
discriminatory, and sometimes violent, attitudes
towards people living with HIV, their families
and everyone else affected by the HIV epidemic.”
In these words, the report on the study entitled
“People Living with HIV Stigma Index: Asia Pa-
cific Regional Analysis”, presented at the 10® in-
ternational AIDS Congress in Asia and the Pacific
(ICAAP-10), begins [1].

Since 1987 in Russia there is a steady, rapidly
progressive increase in the number of people infec-
ted with HIV [2, 3]. By 01.01.2017 over 840 thou-
sand people infected with HIV lived in Russia [4].
The main leading routes of HIV transmission in
Russia are parenteral drug use and heterosexual
contact. This steady increase in the number of
HIV-infected people raises the problem of stigma
and discrimination against HIV-infected people.
In some countries, denial of medical care to HIV
patients has already been documented [5]. Accord-
ing to the respondents in the study of the stigma
index in Novosibirsk, HIV-positive people also had
to face various options of discrimination, includ-
ing denial of medical care because of their HIV
status [6].

The negative attitude of health workers to HIV-
infected people is manifested in the isolation of
these patients, violation of confidentiality, denial of
medical care, testing for HIV without the permis-
sion of the patient. This behavior is explained by the
presence of many misconceptions and erroneous
stereotypes about HIV-infection, lack of knowledge
and usual fear [7]. There are a number of studies
that show that qualitative knowledge about HIV,
the ways of its transmission obtained at the Uni-
versity leads to a decrease in stigmatized attitude to
HIV-infected [8, 9].

AIM OF THE RESEARCH

Assessment of knowledge and attitude of med-
ical students to HIV-infected.

Journal homepage: http://jsms.ngmu.ru
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IEJIb ICCJIETOBAHUS

O1eHKa 3HAaHUH U OTHOIIIEHUSA CTY/IEHTOB MeJ1-
LIUHCKOTo By3a K BUY-uHpuuupoBaHHBIM.

MATEPHAJIBI 1 METO/bI

HUccnenoBanue ObLIO IIPOBEZIEHO B 2017 T. IIy-
TeM aHOHUMHOTO aHKETHPOBaHUsA. B mccieoBaHIH
IIPUHSUIO yYaCTHe 334 CTYAEHTA 4-TO Kypca JedueOHo-
ro u nexuarpudeckoro gakysiprera HoBocnbupceko-
TO TOCY/IapCTBEHHOTO MEIUITMHCKOTO YHUBEPCHUTE-
Ta. JleueOHBIH (DaKyIBTET: BCETO 209 CTYEHTOB, Cpe-
I HUX 69 IOHOIIIEH, 140 JeByIIeK; IenaTpUIecKuit
(axysbTeT: Bcero 125 CTyZIEHTOB, CPEIU HUX 40 I0HO-
iew, 85 /ieByIIexK.

J17151 ompoca ObLIa MCIOIB30BaHA aJalITHPOBAH-
Hasi aHKeTa, CO3/IaHHas Ha OCHOBE TUIIOBOTO OIIPOCHU-
ka FOHAM/IC (UNAIDS — Joint United Programme
on HIV/AIDS) [10]. AHKeTa cozmepkajia 2 YaCTH.
ITepBas yacTh COCTOsIa U3 BOIIPOCOB, KACAIOIIUXCA
COIMAJIBHBIX JIAHHBIX U OCHOBHBIX HUCTOYHHUKOB IIO-
JyaeHus 3HaHuM Ha Temy BUY /CITM/I. Bropas yactp
COCTOs1J1a U3 JIBYX MTOATPYIII BOIIpOcoB. I[1epBoii rpym-
IO BOIIPOCOB OIEHUBAJIUCH YOEIKEHUS PECIIOHIEH-
Ta OTHOCHUTEJIBHO TECTUPOBaHUs, KOH(DHIEHINAIb-
HOCTH, PACKPBITUS HHMOPMAIUU U YCIIOBHAX OKa3a-
Hus oMoy manventam ¢ BUY/CIIN/I, a Bropoit
IPYIIION — OTHOIIIEHNE K OKa3aHUIO IIOMOIIY HaIu-
enty ¢ BUY/CIIN]]. Takxe OIleHUBAJIUCH OTHOIIIE-
HHE CTYZIeHTOB K caMuM BUY-1I0710:KUTEIBHBIM JIO-
IAM U UHGOPMHUPOBAHHOCTDH CTY/IEHTOB B OTHOIIIE-
Hun BUY-uHdeknuu u myTel ee pacipocTpaHeHusl.
AHa/IN3 JTaHHBIX, TTOJyYEHHBIX B IIPOIlECCEe AHKETH-
pOBaHUsA, IPOBOAMIICS C IIOMOIIBIO IIPOTPAMMBI CTa-
THUCTHYECKOT0 aHamn3a. OIeHUBAINCH KPUTEPUH XU-
kBazpar (¥*) U HE3aBUCUMBIH t-Kputepuii CThIO/IEH-
ta. CraTucTryecKkas 3HAUMMOCTh ObUIA YCTAaHOBJIEHA
Kak p < 0.05.

PE3YJ/IBTATBI 1 OBCYXK/IEHUNE

Ormpoc moKasaji, YT0 OCHOBHBIM HCTOUHUKOM HH-
dbopmaruu s CTyZIeHTOB siBJsiercs MHTepHeT. JlaH-
HBIU BUJ MOJIydeHus WHGOPMANUH BbIOpaIo 60JIb-
IIAHCTBO CTYZEHTOB (71.3 %), UTO HE YIAUBUTEIb-
HO, YUHUTHIBasi CKOPOCTD IOSIBJIEHUS] HOBOW HMHQOP-
Maruu B VIHTepHeTe U IPUBEPKEHHOCTh COBPEMEH-
HOU MOJIOJIE?KM K ITOMCKY HEOOXOJUMBIX CBEJEHUH
B BJIEKTPOHHBIX MCTOYHHUKAX. BTOPHIM IO MOIMYJIAP-
HOCTH CIIOCOOOM IIOJIyYeHUs] 3HAHUHU IS CTyZIeH-
TOB 000X (haKyJIbTETOB SBHJIOCh 3HAKOMCTBO C Pe-
3yJbTaTaMU HAyYHBIX HCCIEIOBAHUM, IOCBSAIIEH-
wpix BUY/CIIU] (45.2 %). CieayrounM IO IO-
MyJIAPHOCTH METOAOM IIOJIydeHHUs HH(POPMALUKU O
BUY/CIIN]] okazajaoch ydacTHe B MEPOIPHUATHSIX,
MIOCBSIIEHHBIX JaHHOU Temartuke (36.2 %). UreHue

MATERIALS AND METHODS

The study was conducted in 2017 by anonymous
questioning. The study involved 334 students of the
4™ course of medical and pediatric faculty of the No-
vosibirsk State Medical University. Medical faculty:
a total of 209 students, among them 69 boys, 140
girls; faculty of pediatrics: a total of 125 students,
among them 40 boys, 85 girls.

For the survey an adapted questionnaire was
used, created on the basis of the UNAIDS (Joint
United Programme on HIV/AIDS) model question-
naire [10]. The questionnaire contained 2 parts.
The first part consisted of questions relating to
social data and the main sources of knowledge on
HIV/AIDS. The second part consisted of two sub-
groups of questions. The first group of questions as-
sessed the respondent’s beliefs about testing, con-
fidentiality, disclosure and conditions of care for
patients with HIV/AIDS, and the second group —
attitude to care for patients with HIV/AIDS. The
attitude of students to HIV-positive people them-
selves and the awareness of students about HIV-in-
fection and ways of its spread were also evaluated.
The analysis of the data obtained during the survey
was carried out with the help of a statistical analysis
program. The chi-square test (x?) and the indepen-
dent Student’s t-test were evaluated. Statistical sig-
nificance was established as p < 0.05.

RESULTS AND DISCUSSION

The survey showed that the main source of in-
formation for students is the Internet. This type of
information was chosen by the majority of students
(71.3 %), which is not surprising if we take into ac-
count the speed of the emergence of new informa-
tion on the Internet and the commitment of today’s
youth to search for the necessary information in
electronic sources. The second most popular way of
obtaining knowledge for students of both faculties
was to get acquainted with the results of scientific
research on HIV/AIDS (45.2 %). The next popular
method of obtaining information on HIV/AIDS was
to participate in activities on the subject (36.2 %).
Reading magazines, books was not very popular
among students. Speaking about the practical expe-
rience of communication with HIV-infected people,
29.6 % of the surveyed students provided assistance
to a person with HIV/AIDS, while only 21.3 % of stu-
dents took courses to help a person with HIV/AIDS.
A similar situation is observed not only in our coun-
try. There is evidence that, for example, in Malaysia,
students also lack practical experience, however,
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Taoauna 1. dTudyeckre yOex/1eHNs yJamuxcs B 00JIaCTH 3[paBOOXPAHEHU O TECTUPOBAHNH, KOHPUIEHIINATBHOCTH
¥ PacKphITUU NHGOPMAIINH, a TAKKE YCJIOBUAX OKa3aHU oMoy nanuentam ¢ BUY/CITN /L
Table 1. Students’ ethical beliefs in health care about testing, confidentiality, disclosure of information and the conditions of

care for patients with HIV/AIDS

VYrBepxenue / Statement

CoryiaceH
Agree

PaBropymen He coryacen
Indifferent Disagree

CyIIecTByIOT 0OCTOATENIBCTBA, IIPH KOTOPHIX I1eJ1eCO00Pa3HO TECTUPOBATh
nanuenta Ha BUY/CIIN/] 6e3 ero BezjoMa WJTH pa3perieHust

291 (87%) 19 (6 %) 24 (7 %)

There are circumstances in which it is advisable to test a patient for HIV/

AIDS without his / her notification or permission

Bce MmegunnHCKHE PaGOTHUKY JIOJIKHBI PETYJISIPHO ITPOXOUTD 00CIe[oBa-

Hue Ha BUY/CITN]

All health workers must be regularly screened for HIV/AIDS

TecrupoBanue Ha BUY/CITN /I 10/3KHO PETYIISIPHO TPOBOJAUTHCS KaK

YacTb Imponecca anéMa JIJIA BCEX ITallUEeHTOB

331(99%) o0(0%) 4(1%)

307(91%) 15(5%) 11 (4 %)

HIV/AIDS testing must be conducted regularly as part of the admission

process for all patients

PopcTBeHHUKH MaIeHTa I0JKHBI ObITh yBe/loMIeHbI 0 BUY-crartyce ma-

OUEHTa, JaxKe 6e3 pa3pemeHnud nmanueuTa Ha 3TO

184 (55 %) 29 (9 %) 121 (36 %)

The patient’s relatives must be notified of the HIV status of the patient,

even without the patient’s permission

CekcyasbHble TAapTHEPHI HarreHToB ¢ BUY/CITU/T 10/12KHBI OBITH YBE-

283 (85%) 13(4 %) 38 (11 %)

JIOMJIEHBI O CTaTyCe MAIUEeHTa, 1axke 6e3 pas3perieHus naueHTa Ha 9T0
Sexual partners of patients with HIV/AIDS must be notified of the status of

the patient, even without the patient’s permission

MeIUIMHCKUH [TePCOHAT HECET OTBETCTBEHHOCTD 32 MHMOpMupoBanue cy- 198 (59 %)

50 (15 %) 86 (26 %)

npyra/maptHépa wiu apyra/noapyru o BUU-craryce mamueHTa
The medical staff is responsible for informing the spouse/partner or friend

about the HIV status of the patient

ITanarsl/kpoBaru nanueHToB ¢ BUY/CITU]] noskHBI OBITH YETKO 000-

174 (52 %) 30 (9 %) 130 (39 %)

3HAYEHBI, YTOOBI COTPYAHUKU OOJIBHUIIBI 3HAJIU O CTATyCe MaleHTa
The wards/beds of HIV/AIDS patients must be clearly marked so that

hospital staff are aware of the patient’s status

MenpunuHckue Kaptel mamuenTos ¢ BUY/CITU]L 101KHBI OBITh YETKO 060- 296 (89 %)

9 (2 %) 29 (9 %)

3HAYEHBI, YTOOBI COTPYIHUKY OOJIBHUIIBI 3HAJIK O CTATYCE MAIUEHTA
Medical records of patients with HIV/AIDS must be clearly marked so that

hospital staff are aware of the patient’s status

JKYPHAJIOB, KHUT HE IT0JIb30BaJIOCh 0COOOH MOMyJIsAp-
HOCTBIO CpeJid yJaruxca. UTo KacaeTcs MpakTHye-
CKOTO OIbITa 00IIenus ¢ BUY-uabunupoBaHHbIMY,
TO 29.6 % ONIPOIIEHHBIX CTYIEHTOB OKa3bIBAJIN IIO-
MoIb uesoBeky ¢ BUIY/CIIN/I, mpu 3TOM TOJBKO
21.3 % CTYZ€HTOB IPOXOJWJIN KypChI II0 OKa3aHUIO
riomoriu Jytuity ¢ BUY/CITV/I. AHaiorudHas cutya-
1y HabJIIoZjaeTcs He TOJIBKO B HaleH crpane. Mme-
I0TCA JIaHHbIe, U4TO, HAallpuMep, B Masalisuu cryzeH-
Tl TaK)Ke HUCHBITHIBAIOT HEJIOCTATOK ITPAKTUYECKOTO
OTBITA, OTHAKO, B OTJIMYHE OT POCCUUCKUX CTY/IEHTOB,
y HUX HA0JII0/IaeTCs TOBOJIBHO XOPOIIasi MOTUBHPO-
BaHHOCTD K U3YYEHUIO IAHHOU TEMBI [10].

CTy/leHThl IPAKTUYECKH €JUHOAYIIHO CUUTAIOT,
4uT0 TecTupoBaHue Ha BUY no/KHO peryasapHO mpo-
BOJIUTHCSA Il BCEX MAIMEHTOB KaK YacTh IIpoIecca
BpaueOHoro npuema (tabs. 1). [Ipu sTOoM Gosblnas
4acTh 00YYAIOIINUXCA COTTIACHUIIACH C TEM, YTO MOKHO
TeCTUPOBaTh nanueHTa Ha BUY 6e3 ero Begoma mpu

unlike Russian students, they have a fairly good mo-
tivation to study this topic [10].

Students almost unanimously believe that HIV
testing should be carried out regularly for all pa-
tients as part of the process of medical admission
(Table 1). However, most students agreed that it was
possible to test a patient for HIV without his knowl-
edge under certain circumstances. Also, students
are sure that all health workers should be regularly
tested for HIV.

The students agreed that health workers should
be notified of the HIV status of the patient so that
they can protect themselves. Most students ex-
pressed their disagreement (Table 2) with the pos-
sibility of admission of an HIV-infected medical
worker to work in any field of health implying direct
contact with the patient (63 %) and allowing them
to perform invasive procedures (78 %).
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TaGuuna 2. Yoex/IeHus CTy/IEeHTOB OTHOCUTEJIHBHO TIOJIUTUKH B 00J1aCTH 3/IPAaBOOXPAHEHUS /IJIsI MEJTUITMHCKUX paboT-

HHUKOB

Table 2. Students’ conviction on health policy for health care professionals

Cortacen PaBHogymen He cornacen
PG | St Agree Indifferent Disagree
MeaunuHCKUX pabOTHUKOB CJIelyeT yBeoMIsATh 0 BUU-craryce maru- 322 (97 %) 3 (1 %) 9(2%)
€HTa, YTOOBI OHU MOIJIA 00€30I1acUTh ce0sI
Health workers should be notified of a patient’s HIV status so that they
can protect themselves
Mepnunuackux paboraukos ¢ BUY/CITN/]] cieayet fomyckaTh K pabo- 77 (23 %) 47 (14 %) 210 (63 %)
Te B JII000# cdepe 3/[paBOOXpaHEHU, KOTOPAs IO/[pa3yMeBaeT MPsAMOU
KOHTAKT C MaI[HEHTOM
Health workers with HIV/AIDS should be allowed to work in any area of
health care that involves direct contact with the patient
MeaunuackuM paboTHHKaM, HHPHUIMpoBaHHBIM BUY, 0/13KHO GBITH 39 (12 %) 33 (10 %) 262 (78 %)

pasperIeHo BBIIIOJIHATh HHBA3UBHBIE IIPOIETyPHI, TAKUE Kak 360D Kpo-

BU WJIN UHBEKIIUU

Health workers with HIV should be allowed to perform invasive

procedures such as blood sampling or injections

OIIpeJieJIEHHBIX 00CTOATENbCTBAX. TaKKe CTYJEHTBI
YBEPEHBI, UYTO BCe MEAUITUHCKIE PAOOTHUKHY JIOJIKHBI
MIPOXO/TUTD PETYJIAPHOE 00ceaoBanue Ha BITY.

CTy/IeHTbI COTJIACHJIUCh C TEM, YTO MEIHIUH-
CKMX pabOTHHKOB HEOOXOMMO YBeZOMJIATH 0 BY-
cTaTtyce TAalMeHTa, YTOObl OHU MOIVIM 00E30IaCUTh
cebst. BOJIBIIMHCTBO CTYIEHTOB BBIPA3HWJIN CBOE He-
comtacue (Tabir. 2) ¢ BO3MOXKHOCTBIO Jiomrycka BY-
WH(UITTPOBAHHOTO MEIUITMHCKOTO pabOTHHUKA K pa-
6ote B 110001 cdepe 37paBOOXpaHEHUs], TTO/IpasyMe-
BaroIIeH IPsIMOM KOHTAKT C IanueHToM (63 %), 1 pas-
pellleHrs] VM BBITIOJTHEHUS WHBA3UBHBIX IPOIIEYP
(78 %).

Bosibiiasi 9acTh CTY/IEHTOB OOECIIOKOeHa HeZo-
CTaTOYHBIM OOyYeHHWEM B By3e HaBbIKAM KOHCYJIBTH-
poBanusi BUY-unduimpoBansbix (Tabs. 3). Boisas-
JIEHBI PA3JINYMS B YTBEPKIAEHUSIX MEXK/IY CTyIeHTa-
MU J1ByX dakyapTeToB. OKa3ay10Ch, YTO OTKAXKETCSA OT
Jedenusi 6opHOTO ¢ BUY-uHDeKIMen, B iesisx obe-
30MMaCUTh cebsl, U MOIbITAeTCS N30eKaTh yXo/1a 3a Ta-
KUM OOJIbHBIM OOJIBIIIAsl YaCTh CTY/IEHTOB JIe4eOHO-
ro ¢akyJabTeTa, B TO BpeMs KaK Ha IeUaTPUIECKOM
(akysipTeTe GOJBIITUHCTBO CTYZEHTOB HE OTKA3aJIHCh
OBl OT ITOMOINY YKA3aHHBIM ManueHTaM (p < 0.001).
[Ipu sTOM OBUT BBIABJIEH MNAPAZOKCATBHBIN (DAKT:
cTpax 3apasutbed BUY npu okazanuu nomoiiu BY-
TTOJIO’KUTEILHOMY TIAI[MEHTY Yallle UCIIBITHIBAIOT CTY-
JIEHTHI ITeAuaTpUIecKoro dakyasreTa (p < 0.001).

C yTBep:KaeHnEM O HEKOMMOPTHOM OIIYIIEHUH
cebs1 B okpy:keHnr BUY-mHGUIMPOBAHHBIX COTJIA-
CHIach IPUMEPHO 1/3 BCEX CTYAEHTOB, 1/3 OTBETHIA
PaBHOJYIITEM H ellle 1/3 HecoriacueM, 6e3 CTaTHCTH-
YecKOH pa3HUIIbl MexKAy hakymbreTamu. [IpusHamoch
B TOM, UTO UM OBLIO OBbI 60J1e€ KOM(POPTHO OKa3hIBATh
romoInp nanueHty 6e3 BUY-undeknyu, GOIbITHH-
CTBO CTYZIEHTOB, IIPH 3TOM Ha IeauaTpudeckoM ¢a-

Most of the students are concerned about the
lack of training in the skills of counseling HIV-in-
fected people at the University (Table 3). Differenc-
es in statements between students of two faculties
are revealed. It turned out that most of the students
of the medical faculty would refuse to treat a patient
with HIV-infection in order to protect themselves
and would try to avoid caring for such a patient,
while at the pediatric faculty most of the students
would not refuse to help these patients (p < 0.001).
At the same time, a paradoxical fact was revealed:
the fear of infection HIV when helping an HIV-pos-
itive patient is more often experienced by students
of the pediatric faculty (p < 0.001).

About 1/3 of all students agreed with the state-
ment about uncomfortable feeling in the environ-
ment of HIV-infected, 1/3 were indifferent and 1/3
answered with disagreement, without statistical dif-
ference between faculties. The majority of students
admitted that they would be more comfortable to
care for a patient without HIV-infection, while there
were more such students at the pediatric faculty
(p < 0.001), although the majority of students would
not feel discomfort when helping a family member
with HIV-infection.

The opinion of students about people with
HIV-positive status is presented in the Table 4.
The generally positive attitude of students towards
HIV-infected patients deserves attention. Students
of both faculties disagreed with the statements that
people with HIV/AIDS behave immorally and de-
serve this disease; that it is possible to determine
the positive HIV status by the appearance of a per-
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Ta6uuna 3. OTHOIIIEHHE CTY/IEHTOB MEeTUIIMHCKOTO By3a K OKa3aHUIO IOMOIIU 60s1bHBIM ¢ BUY-uHbeknuen
Table 3. The attitude of Medical University students to providing care to patients with HIV-infection

VTBepskaenue / Statement

CorJytacen
Agree

PaBHogymen He cornacen
Indifferent Disagree

ST 06ecIIOKOeH TeM, UTO sl HEIOCTATOYHO 00yUYeH Ha/lJIesKaIllM HaBbIKaM

KOHCYJIBTUPOBAHHUA NalueHToB ¢ BUY-uHbeknein

175 (52 %)  71(21%) 88 (27 %)

I am concerned that I am not sufficiently trained to advise patients with

HIV-infection

51 06ecrioOKOeH TeM, UTO IMOABEPTAIOCH IOPUIIAHUIO MOEH CEMbEN, TIOTOMY

75(22%)  87(26 %) 172 (52 %)

YTO ZIOJZKEH OKa3bIBaTh IIOMOIIb Harpentam ¢ BUU-undexiueit
I am concerned that I am being blamed by my family because I have to

help patients with HIV

ST 06ecIIOKOEH TeM, UTO MTO/IBEPTAI0CH OPUIIAHUI0 MOUMU JIPY3bSIMHU, T10-

68(20%) 89 (27 %) 177 (53 %)

TOMY UTO JIOJIKEH OKa3bIBAaTh IOMOIIb HaiiueHTam ¢ BUY-undekiueit
I am concerned that I am being blamed by my friends because I have to

help patients with HIV

Mae 65110 651 60s1€€ KOMGBOPTHO OKa3bIBATh IIOMOIIb ITAIIIEHTaM 6e3

BUY-undexnuu, yuem nanueaTam ¢ BUY-undekuei

192 (57 %) 68 (20 %) 74 (23 %)

I would be more comfortable helping patients without HIV than patients

with HIV

S oTKaxKych OT JieueHus nanueHTa ¢ BUY-unHbeKIuen, B messax 3aiuThl

cebs U CBOEH ceMbU

105 (31%) 70 (21 %) 159 (48 %)

I will refuse to treat a patient with HIV in order to protect myself and my

family

S mory momnbITaThes U36€eKaTh yxoa 3a 6onpabiMu BUY/CITU/T

I can try to avoid caring for patients with HIV/AIDS

51 gyBcTByIO ce6s1 HeKOM(MOPTHO B OKPY:KEHUU JII0/iel, 601pHbIX BUTY/

CIInz
I feel uncomfortable around people with HIV/AIDS

MHe 66110 661 HEKOM(OPTHO OKa3bIBATh ITOMOIIb WieHy ceMbu ¢ BUIY-

nHpeKIuen

I would be uncomfortable helping a family member with HIV

51 6orock 3apasuthess BUIY, ecti MHE IPUXO/IUTCS OKa3bIBATh TIOMOIIb

6osbHBIM ¢ BUY-nHbeknuei

I'm afraid of getting HIV if I have to help people with HIV

132(39%) 78 (23 %) 124 (38 %)

128 (38 %) 105 (31 %) 101 (31 %)

93(28%) 70(21%) 171 (51 %)

215(64 %) 32(9%) 87 (27 %)

KyJIbTeTEe TaKUX OBbLIO G0JIbINE (P < 0.001), XOTA IPHU
OKa3aHUH MTOMOIIU WieHy ceMbu ¢ BUY-unpeknmeit
OOJIBIIIMHCTBO CTYZIEHTOB HE WCIIBITHIBATIO OBI JFIC-
kom@opra.

Mmuenue cTyzeHToB 0 ymnax ¢ BUY-nonoxure-
JIBHBIM CTaTyCOM ITPE/ICTABIEHO B TabJI. 4. 3aciTyKu-
BaeT BHUMAaHUA YCTAaHOBJIEHHOE B I1€JI0M II03UTUBHOE
OTHOIIIEHHE CTY/IeHTOB K BUY-uHuUIIMpOBaHHBIM
maruentaM. CTyzeHThl 00oux (paKysIbTETOB HE CO-
IVIACWINCh C YTBEPKIEHUAMU O TOM, YTO JIIOAU C
BUY/CIIU/] BeayT cebst 6e3HPABCTBEHHO U 3aCITYKH-
BaIOT 3TO 3a00JIeBaHUE; YTO MOXKHO OIPEETUTH 0~
JIOKUTENIbHBIM B Y-cTaTyc 10 BHEIIHOCTH YeJIOBe-
Ka; 4TO JiedeHue manueHTos ¢ BUY — 310 Geccmbic-
JIEHHBIE TPAThI PECYPCOB; UTO OJIIDKaKIIee OKpyXKe-
HUe CTyZleHTOB nopunaetr BUY-no10:XKUTeIbHBIX JI0-
Jlelt; uro nanueHThl ¢ BUY B 11eJ1oM MOJTy4JaroT MeHee
KayeCcTBeHHYIO0 MeJUIIMHCKYI0 IToMoIlb. Onpamnsa-
eMble COIVIAaCWJIMCh C MHEHHEM O TOM, YTO YeJIOBeK,
KOTOPBIH BBIIVIAIUT 3/I0POBBIM, MOKeT ObITh NHOU-

son; that treatment of patients with HIV is a waste
of resources; that the immediate environment of
students blames HIV-positive people; that HIV
patients generally receive less quality care. The in-
terviewees agreed with the view that a person who
looks healthy may be infected with HIV; that most
people perceive HIV-infected patients as social out-
casts; that counseling can improve the quality of life
of patients with HIV/AIDS, and treatment of op-
portunistic infections can prolong their lives.

Our work was the first multi-faceted study of
the attitude of medical students to the problem of
HIV-infected persons in the Russian Federation.
The study revealed the main priorities of students
in relation to various medical, ethical and legal as-
pects of HIV stigmatization.

The results were far from unambiguous. In gen-
eral, medical students show a positive attitude to
HIV-infected patients. They do not condemn these
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TaGuua 4. MHeHUE CTYZIEHTOB MEAUITUHCKOTO By3a 0 JIIO/AX ¢ BUY-TI0I0KUTEIbHBIM CTaTyCOM
Table 4. Opinion of Medical University students about people with HIV-positive status

VTBepkaeHue / Statement

He cornacen
Disagree

Corytacen

Agree

PaBHOgy1IEH
Indifferent

Muorue sionu ¢ BUY/CITN/Jom BeayT cebst GE3HPABCTBEHHO U 3aCITy-

SKMBAIOT 9TO 3a00JI€eBaHUE

33 (10 %) 56 (17 %) 245 (73 %)

Many people with HIV/AIDS behave immorally and deserve the disease

Jlronam, uadunupoBanasiM BUY/CITM /oM, CTOUT HAXOAUTHCS B OT-

JACJIBHBIX ITajlaTax I‘OCHI/ITaJ'IH/KJII/IHI/IKI/I

152 (45%) 59 (15 %) 123 (40 %)

People infected with HIV/AIDS should stay in separate wards of the

hospital / clinic

IMonoxkutenbubiii BUY/CITU]] cTaTyc yesoBeKa MOKHO OTIPEJETHUTD 10

€ro/ee BHEITHOCTH

35 (11 %) 22 (6 %) 277 (83 %)

Positive HIV/AIDS person’s status can be determined by his/her

appearance

UesioBEK, KOTOPBIH BBITJIAIUT 3/J0POBBIM, MOKET OBITh HHQDHUIITPOBaH

BUY/CIIU/I

A person who looks healthy may be infected with HIV/AIDS

Jleuenue nanuentos ¢ BUY/CIIN/I — 510 GeccMbICTIEHHBIE TPATHI Pe-

CypcoB
Treating patients with HIV/AIDS is a waste of resources

BoapmuHCcTBO sT1071el BocnpuauMaioT BUY/CITN/I-uHbUIIPOBAHHBIX

IMalfeHTOB KaK U3TroeB

319(95%)  7(2%) 8(3%)

19 (6 %) 29 (9 %) 286 (85 %)

250 (75 %)  47(14 %) 37 (11 %)

Most people perceive HIV/AIDS-infected patients as social outcasts

Moe OKpy:KeHHe TOPULIAET JII0AEH ¢ moJokuTeabHbiM BUTY/CITU/]T cTa-

TyCOM

64 (19 %) 117 (35 %) 153 (46 %)

My environment condemns people with HIV/AIDS-positive status

B nesiom naruenTs! ¢ BUY/CITN/IoM OJIy4aloT MeHee KaueCTBEHHYTO

MeIUIIMHCKYIO IIOMOIIlh

47 (14 %) 63 (19 %) 224 (67 %)

In general patients with HIV/AIDS receive less quality health care

KOHCy.TII)TI/IpOBaHI/Ie MOKET YJIYYIIUTh Ka4€CTBO KHU3HU ITAITUEHTOB C

BUY/CITH/Tom

290 (87%)  30(9%) 14 (4 %)

Counseling can improve the quality of life of HIV/AIDS patients

JleueHre ONTIOPTYHUCTUYECKUX UH(DEKITUN MOXKET IIPO/IJINT KU3Hb I1a-

nuenta ¢ BUY/CIIN/om

206 (89 %) 28(8 %) 10 (3 %)

Treatment of opportunistic infections can prolong the life of a patient

with HIV/AIDS

nupoBaH BUY; uTo GOIBIIMHCTBO JTI0/IEN BOCIIPIHU-
matoT BUY-uHpUIPOBAaHHBIX KaK U3TOEB; UYTO KOH-
CYJIbTUPOBaHUE MOKET YJIy4YIIUTh KauyecTBO KU3HU
nanuentoB ¢ BUY/CIIU], a yieyeHne OIIOPTYHU-
CTHYECKUX MH(EKITUN MOXKET IIPOJIIUTD UX KU3Hb.
Harma pabora siBII1ach HepBhIM MHOTOILIAHOBBIM
HCCIeI0OBAaHNEeM OTHOIIEHUsA CTYZE€HTOB-MeJIN-KOB K
npobieme BNY-uHGUIEPOBaHHBIX JUIl B Poccuii-
ckoil Peneparuu. lccsemoBaHre TO3BOJIUIO BBIA-
BUTH OCHOBHBIE IPUOPUTETHI CTYZIEHTOB B OTHOLLIEHUN
Pa3/INYHBIX MEAUINHCKUX, STUYECKUX M IMPABOBBIX
acrekToB crurmarusanuy BUY-un@u-1iupoBaHHbIX.
IloslydenHble pe3yabTaThl OKA3INCH Jlajle-
KO He OJHO3HAUHBIMU. B 1esioM cTyZeHThI-MeAuKU
MIPOABJIAIOT IIOJIOKUTEJBbHOE OTHOIleHue kK BUY-
UHOUIUPOBAHHBIM marueHTaM. OHU He OCYKAAI0T
STHUX JIIOZIEH, He CYUTAIOT, YTO JIIOAY C TTOJIOKUTEITb-
HbIM BUY-cTatycom 06s13aTelbHO BeIyT cebsi 6e3-

people, do not believe that people with HIV-positive
status necessarily behave immorally and therefore
deserve this disease. This indicates the moral matu-
rity of students, their understanding of the problem
and the absence of biased and stereotypical think-
ing. And another important fact: the immediate en-
vironment of students does not blame people with
HIV, which means that, most likely, it is the influ-
ence of students on their friends and relatives, the
delivery of correct information allowed to form the
right beliefs among their environment. The fact that
students pointed out that the majority of people
perceive HIV-infected people as social outcasts con-
firms the need to convey to society the correct infor-
mation about HIV. The good news is that students
support the treatment of HIV patients, not consid-
ering it a waste of resources. However, students
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HPABCTBEHHO U ITO3TOMY 3aCIIy»KHBAIOT 3TO 3a00J1€Ba-
HHe. ITO TOBOPUT O MOPAJIbHOU 3PEJIOCTH CTYZEHTOB,
UX MOHUMAaHUHU ITPOOJIEMBI U OTCYTCTBUH IIPEAB3ITO-
T'O ¥ CTEPEOTHUITHOTO MbIIUIeHus. 1 eme ouH HEMa-
JIOBAXKHBIH (DaKT: OIIrKaiiee OKpyKeHUe CTyZIEHTOB
He nopuraer Jyiroze ¢ B4, a 3To 3HauwuT, 4TO, CKO-
pee Bcero, UMEHHO BJIMSHIE CAMUX YUaIUXCS Ha CBO-
uxX Zpy3ed u OJIM3KUX, JOHECEHHE MPAaBWJIBHON WH-
(opmaruu mo3BosnIo choOpMUPOBATH BEPHBIE YOEK-
JIEHUsI Cpefu UX OKpyxkeHusA. ToT daxT, u4To cTyneH-
ThI YKQ3bIBAJIN HA TO, UYTO OOJIBIIIAS YACTh JIIOJIEN BOC-
npunuMaer BUWY-uHGUIMPOBAaHHBIX KaK H3TOEB,
IIO/ITBEPIK/IaeT He0OXOUMOCTD IOHECEHUS JI0 IITUPO-
KHX Macc IMpaBwiIbHON mHbopmaruu o BUY. Pany-
€T TO, UTO CTYZEHTHI II0/I/IEP>KUBAIOT JieueHue BITY-
0OJIPHBIX, HE CIYUTAS 3TO OECCMBICTIEHHOU TPATOH pe-
cypcoB. OZHAKO CTYZEHTHI OOHAPYKWIN HE3HAHUE
IIPAaBOBBIX aCIEKTOB mpobiembl. Hampumep, 60J1b-
IIMHCTBO CTYZIEHTOB COTJIACHJINCH C BBICKA3hIBAHIEM
0 TOM, YTO BCEe MEIUIIITHCKIE PAOOTHUKY JOJKHBI pe-
TYJIAPHO caBaTth TecT Ha BUY. Takoke CTyAeHThI IO -
TBEPAIJIHN TO, UTO CYUTAIOT IIPUEMJIEMBIM PYTHHHOE
poBezieHre aHaau3a Ha BYY nipu BpaueOGHOM IIpH-
eMe Bcex rmanueHToB. IIpu aToM B denepasbHOM 3a-
koHe P® ot 30 mapra 1995 r. N2 38-®3 (cT. 7, 11. 3, 6),
KaK U B pekoMeHanuax I[eHTpoB IO KOHTPOJIIO U
npenynpexaenuio 3aboneBauuii (CIITA) (Centers for
Disease Control and Prevention (USA)) npsimo ykaza-
HO, UTO TECTUPOBAHUE JIOJDKHO IIPOBOJIUTHCS TOJIBKO
C coryiacus MaIUeHTOB OCsIe OOIIMPHON KOHCYJIbTa-
MM /IO U TIOCJIE TECTHPOBaHUA [11, 12].

Taxoke OGOJIBIINHCTBO CTYZEHTOB COTJIACWINCH C
TeM, YTO POACTBeHHUKU BUY-Mo0KUTeIbHOrO 1a-
[IMeHTa JIOJDKHBI OBITh YBEJOMJIEHBI O €ro CTaTyce,
ke 6e3 paspeleHusa HarueHTa. JTO He COOTBET-
CTBYeT 3aKOHOJATENbCTBY PP, Tak Kak craTyc nmanu-
€HTa MOXKET OBITh OIVIAIIIEH JIPYTUM TIpakKJaHaM, B
TOM YHCJIE €0 POACTBEHHUKAM, TOJIBKO € IBHOTO CO-
r1acus manueHra [13].

OG6Hapy:KeHa TOTOBHOCTh HAIIIUX CTYZEHTOB CO-
obmartb 0 BUY-craTyce ceKCyaIbHBIM ITApTHEPAM T1a-
nueHTa 6e3 paspelleHus MOCIeTHero. JTO eIle OTHO
HapyIIeHne CJI0KUBIINXCSA IpaBwI B Pocenu, 1o Ko-
TOPBIM CYIIPYT/CYyIIpyTa MaIleHTa MOXKeT OBITh IIPO-
nHGOPMHPOBAHA O CTATYCE IIOCJIEHETO, TOJIBKO €CITH
OH caM He XOYeT TOBOPUTh 00 STOM U IIPH YCJIOBHH
[IOJIyYeHUsI COIJIACUsA OT HAaIueHTa. AHAJIOTHYHO
OOJIBIIIITHCTBO CTYAEHTOB COTJIACIUIOCH C MapKHPOB-
Kol nanar/koexk BUY-uHUIpoBaHHbIX.

OTBeThI HA BOIIPOCHI AHKETHI YKA3BIBAIOT HA TO,
YTO GOJIBIIAS YACTh CTY/IE€HTOB UCIIBITHIBAET CTPAX 32-
pasutbes Npu okazaHnuu nomomu BUY-nndunupo-
BaHHBIM. DTUM CTPAXOM PSIJ] OIIPOIIEHHBIX CTYZAEHTOB
J1euebHOTO PaKyIbTeTa OOBACHIINA TOTOBHOCTD YKJIO-
HUTbCA OT momoinu BWY-mosioKUTENbHBIM IIallv-
eHTaM. VIHTepecHO, UTO CTy/IeHThI IIeINaTPUIECKOTO

found ignorance of the legal aspects of the prob-
lem. For example, the majority of students agreed
with the statement that all health workers should
be regularly tested for HIV. Students also confirmed
what is considered acceptable routine HIV testing
in medical reception all patients. While in the Fed-
eral law of the Russian Federation from March 30,
1995 No. 38-FZ (article 77, paragraph 3, 6), as in the
recommendations of the Centers for Disease Con-
trol and Prevention (USA), it is expressly stated that
testing should only be carried out with the consent
of patients after extensive consultation before and
after testing [11, 12].

Also, most students agreed that relatives of
an HIV-positive patient should be notified of their
status, even without the patient’s permission. This
does not comply with Russian legislation, as the pa-
tient’s status can be disclosed to other citizens, in-
cluding his relatives, only with the explicit consent
of the patient [13].

The readiness of our students to report HIV
status to sexual partners of the patient without the
permission of the latter was found. This is another
violation of the existing rules in Russia, according
to which the spouse of the patient can be informed
about the status of the infected only if he does not
want to talk about it and subject to the consent of
the patient. Similarly, most students agreed with
the marking of HIV-infected wards/beds.

The answers to the questionnaire indicate that
most students have a fear of infection HIV while
providing assistance to HIV-infected people. With
this fear, a number of interviewed students of the
medical faculty explained their willingness to avoid
helping HIV-positive patients. Interestingly, the
students of the pediatric faculty, despite an even
stronger fear of infection, said that they would not
refuse it to help HIV-infected patients.

CONCLUSION

The study found that medical students do not
condemn HIV-infected people, but they have a fear
of infection, which leads to refusal to help HIV-posi-
tive patients. It was found that students have mostly
incorrect notions regarding testing, confidentiality,
disclosure of information and conditions of care for
people with HIV-infection, which do not comply
with regulatory acts. The attitude to the provision
of medical care to HIV-patients is also quite unfa-
vorable. The results prove the need to expand and
complement this topic in the training programs of
medical students.
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(axynprera, HecMOTps Ha ellle 6oJiee BbIPAKEHHBIN
CTpax 3apakeHusd, 3asBUJIN, UTO He OTKaXKyTCsI OH I10-
Moty BUY-uHpUITMPOBaHHBIM MAI[HeHTaM.

B xozie ucciieioBaHuA yCTaHOBJIEHO, YTO CTY/I€H-
THl MEJUIIMHCKOTO By3a He ocyxzaaioT BUY-undu-
[IMPOBAHHBIX JIIO/IE, OJTHAKO OHH HCIIBITHIBAIOT CTPaX
3apakeHusd, 4TO IIPUBOJUT K OTKa3y OT romornu BIY-
MMO3UTUBHBIM mareHTaM. OOHAPYKEHO, UTO CTYIEH-
THI UMEIOT B OCHOBHOM HeBEpPHbIE YCTAHOBKHU B OTHO-
LIEHUN TEeCTUPOBAHMA, KOH(MUIEHIHUIBHOCTH, pac-
KpPBbITUA MH(POPMALUY U YCIOBUM OKa3aHMUA OMOIIMN
oM ¢ BUY-uHdekIpel, KOTopble He COOTBETCTBY-
0T HOPMAaTUBHBIM 3aKOHOJATeJIbHBIM akTaMm. OTHO-
IIeHHe K OKA3aHWI0 MEIUIIMHCKOM ImoMolu BMY-
OOJILHBIM TaKKe JIOBOJIBHO HeOsaronpusTHoe. Ilo-
JIydeHHbBIE Pe3YJIbTaThl JIOKAa3bIBAIOT HEOOXOMMOCTb
PpacIIupeHyst ¥ JOTIOJTHEHUS TAHHOH TeMbI B 00yJaro-
LIUX IPOrpaMMax CTYZAeHTOB MEeJUIINHCKIX BY30B.

SAK/TIOYEHUE

B xome umcciienoBaHus yCTAaHOBJIEHO, YTO CTY-
JIEHThl MEAUITMHCKOrO By3a He ocyxzaioT BUY-
WHOUIPOBAHHBIX JIIOJENA, OMHAKO OHH HCIIBITHI-
BAIOT CTpPax 3apa’keHusd, YTO MPUBOJUT K OTKa3y OT
nomornu BUY-nmosutuBHbIM nanueHtaMm. OOHapy-
JK€HO, UTO CTY/IEHTHI UMEIOT B OCHOBHOM HEBEpHbBIEe
YCTAaHOBKU B OTHOIIIEHWM TECTHPOBAHUA, KOH(GU-
JIEHIINAJIBHOCTH, PACKPHITHA WHMOPMAIIUHA U yCJIO-
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Oco0eHHOCTH TeHJEPHOU UJIEHTUYHOCTHU, 3AIMUTHBIX MEXaHU3MOB
M CEMENHOTr0 KJnMara y 00JIbHbIX ITN30(dpeHuen

OBumHHUKOB A.A., CysnranoBa A.H., Paguenko /I.C., Ceruena T.10., Kimumona 1.10., Jlobactos P.JI.

@I'BOY BO «Hogocubupckuil 2ocydapcmeettblit meQuyuHckull yHugepcumem» Munadpaea Poccuu

Characteristics of gender identity, defense mechanisms and family
climate in patients with schizophrenia

Ovchinnikov A.A., Sultanova A.N., Radchenko D.S., Sycheva T.Yu., Klimova I.Yu., Lobastov R.L.

Novosibirsk State Medical University

AHHOTAIIA

B uccnemoBaHuH, MOCBSIIIEHHOM U3YYEHHIO 0COOEHHOCTEN TeHIEPHOM UAEHTUYHOCTH, 3allUTHBIX MEXaHU3MOB U Ce-
MeWHOTro KuMaTa y OOJIbHBIX MU30(DpeHnel, MpUHIO0 yuactue 30 ueil. (15 — ¢ auaraozom «Illuzodpenusi», cpeHui
BO3pact 37 + 9.8 rozia (ocHOBHasI rpyIIa), 15 — YCJIOBHO 3/I0POBBIX, CPEHUM BO3pACT 43 + 8.9 rojja (rpyria cpaBHeHuH)).
BbIsIBJIEHO, UTO *KEHIIUHBI, 00JIbHBIE IITH30¢PEHNEH, 00J1aJaI0T MeHee BbIpa’KeHHBIMU (DEMUHUHHBIMH KaueCTBaMU, YeM
JKEHIIUHBI TPYIIBI CPaBHEHUs. Y MYKUYHH C MU30(bpEeHHEH TPUCYTCTBYIOT aHPOTHHHbIE U HemuddepeHITnpoOBaHHbIE
YepThl, KOTOPHIX HET Y MY>KUUH TPYNIbI CpaBHEHUsA. Takke y AIMEHTOB ¢ MU30(ppeHrnel B HEKOTOPBIX CIydasx oOHa-
PY?KEHO UCKaKeHUe TeHJIEPHOU UIEHTUYHOCTH. Y OGOJIBHBIX MH30(bpeHnel HHIeKC HAIPAKEHHOCTH MEXaHU3MOB IICH-
XOJIOTUYECKHX 3aIUT BBIIIE, UeM Y PECIIOH/IEHTOB IPYIIIBI CPAaBHEHU. B ceMelTHOM OKpYKeHUH GOJIBHBIX N30 PEHN-
eif MeHee XapaKTEPHO OTKPBITOE BhIpajkeHIe IHeBa, arpeccui U KOHGINKTHOE B3aUMO/IEHCTBHIE 110 CPABHEHHUIO C CEMbSI-
MH YCJIOBHO 3JOPOBBIX PECIIOHAEHTOB.

Knarouesuvte caoea: mu3odpenusi, reHiepHas UAeHTUYHOCTb, MEXAaHU3MBbI IICUXO0JIOTHYECKUX 3aIUT, CEMEHHOE OKpY-
JKEHHeE.

ABSTRACT

30 people took part in the study on the characteristics of gender identity, protective mechanisms and family climate
in patients with schizophrenia (15 people — diagnosed with schizophrenia, average age 37 + 9.8 years (main group), 15 —
relatively healthy, average age 43 + 8.9 years (the comparison group)). It is revealed that women with schizophrenia have
less pronounced feminine qualities than women of the comparison group. Men with schizophrenia have androgynous and
undifferentiated traits that are not present in men in the comparison group. Also in patients with schizophrenia, a distor-
tion of gender identity was found in some cases. In patients with schizophrenia, the tension index of the mechanisms of
psychological protection is higher than that of the respondents in the comparison group. In the family environment of
patients with schizophrenia, an open expression of anger, aggression, and conflicting interaction is less characteristic com-
pared with families of relatively healthy respondents.

Keywords: schizophrenia, gender identity, psychological defense mechanisms, family environment.

BBEJAEHHNE
W3yyenne naToreHesa u ocob0eHHOCTeH HOpMU-

INTRODUCTION
The study of the pathogenesis and character-

POBaHUA 3allTUTHBIX MEXaHU3MOB IIPpU ITIOTPaHUYHbBIX
COCTOAHUAX U IICUXNYECKHNX paCCTpOfICTBaX ABJIAETCA
AKTyaJIbHBIM 1 3SHAYUMBbIM JIA KJIMHAYECKOH IICUXU-

istics of the formation of protective mechanisms in
borderline states and mental disorders is relevant
and significant for clinical psychiatry [1, 2]. Schizo-
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arpuu [1, 2]. lluzodpenus 3aHIMAET HEHTPAIHHOE
MECTO CpeZiv OOJIBIITMHCTBA KITI0UEBBIX IIPOOJIEM IICH-
XHUATPUH, MHOTHE TIPOTHBOPEUHUS] IICUXUATPUU CKOH-
LIEHTPUPOBAHbl B JAaHHOM 3a00JIeBaHUU — WMEH-
HO TI03TOMY €€ Ha3BaJld «KOPOJIEBOH ICUXUATPUL».
CuMIITOMBI 5TOTO 32060JIEBAHIS MOTYT BAPBUPOBATH B
IIUPOKUX MPeJIesiax; JIIJAM ¢ MU30ppeHnel JacTo
ObIBAa€T TPYJHO PACIO3HATH PEATBHOCTH, MBICITUTH
JIOTUYECKU U BeCTH cebsI eCTECTBEHHO B COIIMAIHHBIX
cutyanusax [3].

BospmmHCTBO HccIe[oBaTesel, TPeAIIOIOKIB-
IIUX HAJTUYKE CBA3U MEXKITY OCOOEHHOCTSIMU TeH/Iep-
HOU WJIEHTUYHOCTH U HAIMYHEM TaKOro 3abosieBa-
HUsI, KaK IMU30(PpeHusi, MPUIIUTH K BBIBOAY, UTO Cy-
IECTBYET JOCTATOYHO TECHAS B3AaUMOCBS3H MENKIY
JIByMs TAaHHBIMHU acIeKTaMu [4—6].

Jlrogu ¢ mu3odpeHne UCIoIb3yIOT IPEUMY-
IIECTBEHHO HEAJANTUBHBIE CTUJIM COBJIAAIOIIE-
ro TOBEJIEHUs U JeCTPYKTUBHbIE 3all[UTHBIE Mexa-
HU3MbI. BOJIBIIIHCTBO HUCCIe/IOBAHUN MEXaHU3MOB
IICUXOJIOTHYECKUX 3AIMUT Y OOJTBHBIX MTN30MPEHU-
el KOHCTaTUpPYeT HaJIWUYHME HEIOCTATOYHOU ajjarm-
TaIuU K YCJIOBUSAM, BBI3BAaHHBIM HIHMYHEM 3a00-
JIEeBaHWS U CMEHOHW NPUBBIYHOTO (DPYHKIMOHHUPO-
BaHwus. [IpobieMa MCIIOJIH30BaHUs MAIEHTAMH C
mu3odpeHuei 6osiee IPUMUTUBHBIX CIIOCOOOB 3a-
[T TIPY TIEPBOM H MOCJIEIYIONIUX TICHXOTUUECKHUX
AMU30/aX U3ydeHa JIOCTaTOYHO [7—9]. ATo dhopmMu-
PYeT aKTyaJibHOE HAIlpaBJIEHHUE B TEKYIEM HCCIIe-
JIOBAaHUU, 2 UMEHHO — COIIOCTaBJIEHHE OCOOEHHO-
CTeH WCIIOJIb30BAHUs 3allUTHBIX MEXaHU3MOB Y
OOJIbHBIX ITU30(DPEHHUEN ¢ BHYyTPUCEMENHOU CHCTE-
MOU ¥ IPyTUMU (paKTOpaMu, BIUSIIOMIUMU HA JTUY-
HOCTD MaIlUEHTA.

OCOOEeHHOCTH COIMAJIBHOTO KJIMMATa CEMbHU
OTpeIeIAI0TCS OOJIBIIUM KOJTUYECTBOM KaK BHEII-
HUX, TaK W BHYTPEHHHUX BO3JEUCTBHUI, KOTOPBIE
OKa3bIBAIOT BJIMSHUE HA MarueHTa. cciemoBanus
[10—12] moaTBEPKAAIOT HEOOXOAUMOCTH AKIEHTHU-
poBaHUs BHUMaHUA Ha TpobiieMe crienuduKU BHY-
TPUCEMENHOTO B3aUMO/IENCTBY A, TPABUJI, KOTOPHIE
YCTaHOBJIEHBI BHYTPHU CEMBU U SIBJISIOTCS DJIEMEH-
TOM CEMEHHOM H/IE0JIOTHUH.

HecMoTpst Ha TO, YTO MHOTHE CUMIITOMATHYE-
CKHe U TepaleBTHYECKUEe aCIeKThl MU30(ppeHnu B
HACTOsIIee BPeMsA U3yUeHbI JIOCTATOYHO TIOJTHO, BIIU-
STHUE TeH/IEPHOU UJIEHTUYHOCTU ¥ CEMEHHOTO KJITUMa-
Ta TpeOyeT AaJIbHEHINETO UCCIE0BAHMUS, TTOCKOIBKY
paboThl Kak 3apyOeKHBIX, TAK U OT€YECTBEHHBIX aB-
TOPOB IO JAHHBIM BOIIPOCAM BCTPEUAIOTCS JIOBOJIHHO
penxko. PackpbITHe 3THOINATOTeHETUUECKHUX aClIEKTOB
mu30¢ppPeHNN B paMKax reH/IEPHOU UAEHTUYHOCTUA 1
ceMeWHbBIX B3AUMOOTHOIIIEHUH ITO3BOJIUT PACIIHPHUTH
U ONTUMU3UPOBATh KaK MPOPUIAKTUYECKUE, TaK U
IICUXO0TEPATIEBTUYECKHIE MEPHI.

phrenia is central to most of the key problems of psy-
chiatry, many contradictions of psychiatry are con-
centrated in this disease — that is why it was called
the “queen of psychiatry”. Symptoms of this disease
can vary widely. It is often difficult for people with
schizophrenia to recognize reality, to think logically
and to behave naturally in social situa-tions [3].

Most researchers, who have suggested a link
between the characteristics of gender identity and
schizophrenia, have concluded that there is a fairly
close relationship between these two aspects [4—6].

People with schizophrenia use mostly non-
adaptive styles of coping behavior and destructive
defense mechanisms. Most studies of the psycho-
logical defense mechanisms in patients with schizo-
phrenia state that there is an insufficient adapta-
tion to the conditions caused by the disease and the
change in habitual functioning. It has been studied
sufficiently that schizophrenic patients use more
primitive defense mechanism during the first and
subsequent psychotic episodes [7—9]. This forms the
current research direction, namely, comparing the
defense mechanisms used by schizophrenic patients
with different intra-family systems and other factors
affecting the patient’s personality.

The social climate of the family is determined
by a large number of both external and internal
influences that affect the patient. Studies [10-12]
confirm the need to emphasize the problem of the
specifics of the intra-family interaction and such an
element of family ideology as the rules established
within the family.

Despite the fact that many symptomatic and
therapeutic aspects of schizophrenia are currently
studied quite fully, the influence of gender identity
and family climate requires further research, since
the works of both foreign and Russian authors on
these issues are quite rare. Disclosure of the etio-
pathogenetic aspects of schizophrenia within the
framework of gender identity and family relation-
ships will allow to expand and optimize both pre-
ventive and psychotherapeutic measures.

AIM OF THE RESEARCH

To study the characteristics of gender identity,
strategies of defense mechanisms and family climate
in patients with schizophrenia.

MATERIALS AND METHODS

30 respondents took part in the study, which
was conducted on the basis of the Novosibirsk Clini-
cal Psychiatric Hospital No. 3. The main group con-
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IEJIb ICCJIEJOBAHUA

N3yyuTh 0cOGEHHOCTH TeHJIEPHOU HIAEHTUYHO-
CTH, 3AIUTHBIX CTPATETHH M CEMEHHOTO KJIMMAaTa y
0OJIBHBIX T30 PEHUEH.

MATEPUAJIBI 1 METO/AbI

UcciienoBanre, B KOTOPOM MPHHSIA YUYACTHE
30 PECIOHJIEHTOB, ITPOBOAMIIOCHh Ha 6aze I'BY3 HCO
«TocynapcrBenHass HoBocubupckas KIMHAYECKAs
necuxuatpuueckas OospHUIA N2 3». B 0CHOBHYyIO
TPYIIITY BOIILTH 15 4est. ¢ fuarHo3oM «IIIuzodpenmsa»
B aHaAMHe3e, CpeJTHUM Bo3pacT 37 + 9.8 roza. I'pymmmy
CpPaBHEHUS COCTAaBUJIN YCJIOBHO 3/I0POBBIE JIHIA, 6e3
JIAHHOTO INaTHO3a B AHAMHE3€e B KOJIMYECTBE 15 Yel.,
cpeHUI Bo3pacT 43 = 8.9 rojga. B xaxoi rpymime
OBLIO TI0 8 MY>KUYUH U 7 JKeHIIUH. ['pyIina cpaBHEHUs
B JJAHHOM HCCJIEJIOBAHMY BKJIIOUEHA C LIEJIBI0 HUBE-
JINPOBAHUSA BCeX APYTUX GaKTOPOB, KpOMe HaITNYwsI/
orcyrerBus nuarHosa «Iluzodpenus» B aHaMHe3e.

HUccrenoBaHre IPOXOAUIIO B TIEPUOJ C STHBApPS
o Ma# 2018 T. ¥ BKJIIOYAJIO B ce0s 3Talbl, HA KaXK-
JIOM U3 KOTOPBIX, B 3aBUCUMOCTH OT IIOCTABJIEHHBIX
337124, IPUMEHSUINCh COOTBETCTBYIOIINE METOBI HC-
otenoBaHuA. Bpul mozio6paH Hambosiee ONTUMAIb-
HBIH CIEKTpP IICUXOIMArHOCTHYECKUX METOMIUK, I0-
3BOJISTIOIIMH IIPU OTHOCHUTEJIBHO HEOOJIBIIIOM 00heMe
ompoca OTBETUTH Ha BOIIPOCHI, ITOCTABJIEHHBIE B HC-
CJIeJTOBaHU.

C mesplo BBIABJIEHUS] TE€HIEPHON WAEHTUYHO-
CTH HaMU ObUI MCIIOJIB30BAaH OIPOCHUK OPHEHTAIINH
JYHOCTU Ha reHzepHble ponu C. Bem; mia auarxo-
CTHKU BEJIYIIETO PerepTyapa MEXaHU3MOB IICUXO0JI0-
THYECKUX 3aIUT — MeTo/iuKa « TH/IeKC JKM3HEHHOTO
ctunsa» Kellerman — Plutchik; ga onpenenenus ce-
MeWHOro KinMara — onpocHuk «Illkana cemeitHOTO
okpyxenusi» R.H. Moos.

Cratuctuueckass oOpabOTKa IOJyYeHHBbIX pe-
3yJIbTaTOB IPOBOAUJIACH C IOACUYETOM CPEIHUX Be-
JIMYUH U JIOCTOBEPHOCTH Pa3IHMYU MeXIy OT/esb-
HBIMU TIOKa3aTeJIIMU B TpymmaxX. B3amMocBA3b mO-
Kazaresiel BBIABJISUIACH C IIOMOIIBI0 KO3bduImeH-
Ta Koppesanuu CrrpMmeHa. Bee BeIumcieHus IpoBo-
JIWJIACH C HMCIIOJIb30BAaHUEM CTATUCTHYECKOTO IaKe-
ta STATISTICA 6.0, 3nekTpoHHbIX Tabaur Microsoft
Excel.

PE3YJ/IBTATBI 1 OBCYXK/IEHUNE

B rpymnne cpaBHeHusi cocrosut B Opake 73 %
ONPOIIEHHBIX (11 Yesl.), B TO BpeMsl Kak B TpyIIIe
60IBHBIX T30 PeHnel — ToIbKo 20 % (3 uest.) Co-
OTBETCTBEHHO, He UMeJIN OpPauyHbIX OTHOIIEHUN Cpe-
JT! PECIIOHZIEHTOB TPYIINBI CPABHEHUS 27 % PECIIOH-
JIEHTOB (4 4es.), a B OCHOBHOM rpymnme — 80 % (12
genr.) (¢, = 3.1). OTcyTcTBHEe OpauHBIX OTHOLIEHHM

sisted of 15 people with a diagnosis of schizophrenia
in history, the average age of 37 + 9.8 years. The
comparison group consisted of relatively healthy
persons, without this diagnosis in the anamnesis in
the amount of 15 people, average age 43 + 8.9 years.
In each group, there were 8 men and 7 women. The
comparison group in this study was included in or-
der to level all other factors, except for the presence/
absence of schizophrenia in history.

The study took place in the period from January
to May 2018 and included stages, at each of which,
depending on the tasks, the appropriate research
methods were used. The most optimal range of psy-
chodiagnostic methods was selected, which allows
for a relatively small survey volume to answer the
questions posed in the study.

In order to identify gender identity, we used a
questionnaire of individual orientation towards gen-
der roles of S. Bem; for the diagnosis of the leading
repertoire of defense mechanisms — Life Style Index
(Kellerman & Plutchik); to determine the family cli-
mate — the questionnaire “The scale of the family
environment” by R.H. Moos.

Statistical processing of the obtained results
was carried out with the calculation of the average
values and the reliability of differences between the
individual indicators in the groups. The interrela-
tion of indicators was estimated using the Spearman
correlation coefficient. All calculations were per-
formed using the statistical package STATISTICA
6.0, Microsoft Excel spreadsheets.

RESULTS AND DISCUSSION

In the comparison group, 73 % of respondents
were married (11 people), while in the group of pa-
tients with schizophrenia — only 20 % (3 people).
Accordingly, 27 % of respondents were not married
in the comparison group (4 people), and in the main
group — 80 % (12 people) (¢, = 3.1). The unmar-
ried status of 80 % schizophrenic patients suggests
that this factor is not adaptive and does not contrib-
ute to the duration of remission, but, on the con-
trary, may be one of the triggers of relapses.

Analysis of the concept of “family” revealed the
dominant positive characteristics in 93 % of respon-
dents in the comparison group (14 people), in the
group of patients with schizophrenia the concept
“family” had a positive meaning in 66 % of respon-
dents (10 people). Neutral characteristics of this
concept gave 7 % of respondents in the comparison
group (1 people), while 27 % (4 people) in the group
of patients with schizophrenia gave this concept

90

Journal homepage: http://jsms.ngmu.ru



doi: 10.31549/2542-1174-2019-1-88-97

Ovchinnikov A.A. et al. / Journal of Siberian Medical Sciences 1 (2019) 88—97

B TPYIIIIE NAIMEHTOB ¢ Iu3odpeHuen B 80 % ciyda-
€B IT03BOJISIET TOBOPUTH O TOM, UTO B JJAHHOM acCIIeK-
T€ 3TOT (PAKTOP He ABJISETCA aJAlITUBHBIM U CII0COD-
CTBYIOIIIMM JUIUTEJIBHOCTH PEMECCHH, a HaobOpOT,
MOZKeT OBITh OTHUM W3 IIyCKOBBIX B YACTOTE PEIUIH-
BOB.

AHaNIN3 MOHATUSA «CEMbs» BBIABUI JOMUHHUDY-
IOIIUE TIOJIOJKUTEIbHBIE XapAKTEPUCTHKU y 93 % pe-
CIIOHJIEHTOB TPYIIIBI CPaBHEHUS (14 UeJl.), B TPyIIIe
00JIbHBIX MHN30(pEeHNeN MOHATHE «CeMbs» HMEJIO
MIOJIOXKUTEJIbHOE 3HAUeHHe Y 66 % pecroHAeHTOB (10
yes1.). HedTpasibHbIE XapaKTEPHUCTUKU JAHHOTO I10-
HATUA JIanmu 7 % OIPOILIEHHBIX B IPYIIle CPAaBHEHUS
(1 ges.), B To BpeMs Kak 27 % (4 uen.) B rpytie 601b-
HBIX U300 PEHNEN HAJIETIMITU JAHHOE TOHATHE HEH-
TPaJIbHBIMU XapaKTEPUCTUKAMHU U 7 % (1 4es.) — He-
ratuBHbIMH (@, = 2.32). [ToydyeHHbIe JaHHbIE MO-
IyT CBHUJIETEIHCTBOBATH O TOM, YTO CYIIECTBYeT 3Ha-
YHUMOe Pasyinyre MeXKy IIPeJICTaBJIeHUsAMU O MTOHA-
TUU «CEMbsI» Y HCCIIeAyeMbIx rpymi. [ToHsATHe «ce-
Mbsi» B 3HAYNTEJIHHO MEHbBIEH CTEIEeHH ITOJIOXKH-
TeJIbHO XapaKTepusyeTcs y O0JIbHBIX N30 peHneH,
IIPU 5TOM UMEHHO B 3TOU IpyIIe ObLTH OOHAPYKEHBI
HeTaTUBHbBIE XaPAKTEPUCTHKMU, YTO MOXKET OTPAXKaTh
HaJIMyye HeIOCTATOYHO ITOJIHOHM, popMasbHOM Kap-
TUHBI CEMENHBIX OTHOIIIEHUH, KOTOpasi Morjia chop-
MUPOBATHCSA KaK B PAHHEM JIETCKOM BO3PacTe, TaK U
II0J] BIMSTHUEM IIaTOJIOTHYECKUX U3MeHEeHUH.

OJTHOHM U3 OCHOBHBIX 33J1a4 HACTOSIIErO HCCIIe-
JIOBaHUsI ObUIO BBISIBJIEHUE OCOOEHHOCTEH TeHep-
HOU WIEHTUYHOCTH B TPYIIIIe TAIIMEeHTOB ¢ IMu3odpe-
Huel. ['eHZIepHBIN aCIEKT MPOTEKAHUS MHOTHX IICH-
XOIIATOJIOTHH WHTEPECYET UCCIIEI0BATEIEH B PA3HBIX
00J1aCTAX IICHUXOJIOTHH, OJIHAKO OJHO3HAYHO BBIAB-
JIEHHBIX 3aKOHOMEPHOCTEH B HACTOSIIEE BPEMS HET.
IIpu omeHKe TreHIEPHOU WJEHTHYHOCTH HAMHU WC-
II0JIH30BAH ONPOCHUK OPHUEHTAINH JINYHOCTHY Ha TeH-
nepHuble posu C. BaMm, KOTOpBII IpeAnosiaraeT BbIsAB-
JieHne (PeMUHUHHOCTU — MACKYJIMHHOCTHY KaK OCHOB-
HBIX, CTEP’KHEBBIX XapAKTEPUCTUK JTMYHOCTHU.

B xopme uccimenoBanus ObUI0 OOHAPY:KEHO, YTO
y 62.5 % (5 4ei.) 'KeHIINH, OOJIBHBIX IMU30(PPEHH-
e, BeIpakeHbl (PeMUHUHHBIE YEPTHI, B TO BpeMs Kak
B TpYIIIIe YCJIOBHO 37I0POBBIX (PEMUHUHHBIE UEPTHI
npeobiananu y 87.5 % KeHIuH (7 4esl.). AHApOTHH-
Hble YepThl IPEBATTUPOBAIN ¥ 37.5 % (3 4es.) JKeH-
IITAH, OOJIBHBIX IIHU30(GPEHUEH, B TPYIIe YCIOBHO
3/I0POBBIX JIAHHBIE YEPTHl XapaKTEPHBI I 12.5 %
>KeHIIMH (1 yest.). IlosyyeHHbIE JaHHBIE MOTYT CBH-
JIETEJIbCTBOBATD O TOM, UTO KEHIITUHBI, GOJTHHBIE IIIH-
30¢dpeHuer, 061a1a10T MeHee BhIPa’KeHHBIMU (heMHU-
HUHHBIMU YepPTaMH, YeM >KeHITUHBI YCJIOBHO 3/10pO-
Bble. JlaHHBIN Pe3yJIbTAT He SABJISETCS OAHO3HAYHBIM
MIO/ITBEPIK/IEHUEM HAJIMYKS HAPYIIEHUN TreHePHOU

neutral characteristics and 7 % (1 people) negative
(@, = 2.32). The data obtained may indicate that
there is a significant difference between the ideas
about the concept of “family” among the studied
groups. More negative characteristics of the concept
“family” may reflect the presence of insufficiently
complete, formal pattern of family relationships,
which could have been formed both in early child-
hood and under the influence of pathological chang-
es.

One of the main objectives of this study was to
identify the characteristics of gender identity in the
group of patients with schizophrenia. The gender
aspect of the course of many psychopathologies is
of interest for various areas of psychology, but there
are currently no unambiguously identified patterns.
In assessing gender identity, we used the question-
naire of individual orientation towards gender roles
of S. Bem, which involves identifying femininity —
masculinity as the main, core characteristics of the
personality.

In the course of the study, it was found that
62.5 % (5 people) of schizophrenicc women had
feminine traits, while in the group of relatively
healthy prevailed feminine traits — 87.5 % of women
(7 people). Androgynous traits prevailed in 37.5 %
(3 people) of women with schizophrenia, in the
group of relatively healthy people, these traits were
characteristic of 12.5 % of women (1 person). The
data obtained may indicate that women with schizo-
phrenia have less pronounced feminine traits than
relatively healthy women. This result is not an un-
ambiguous confirmation of the disorders of gender
identity, but it probably suggests a tendency to pos-
sess more masculine features due to the course of
the pathological process.

In the group of men with schizophrenia, 43 %
of respondents had a masculine personality type
(3 people), this indicator was also 43 % (3 people) in
the group of relatively healthy men. The predomi-
nance of feminine traits in men with schizophrenia
was found in 29 % of cases (2 people), while in the
comparison group, this parameter was higher —
57 % (4 people).

Also, in the group of men with schizophrenia,
the prevalence of androgynous traits was found in
14 % of cases (1 person) and undifferentiated traits —
in 14 % of cases (1 person). Similar indicators in the
men of the comparison group were not identified.
It is important to note that men tend to have more
problems than women. Symptoms of schizophrenia
in men can cause more non-adaptive behavior, such
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HUJEHTUYHOCTH, HO, BEPOSATHO, II03BOJISAET IIPEATIOI0-
JKUTh TEHJIEHITHIO B 00J1a/laHuN 00J1ee MaCKyTUHHBI-
MU YePTaMU BCJIEICTBUE TEUEHUS MATOJIOTHIECKOTO
Iporiecca.

B rpymme My»x4iH, 60JIbHBIX N30 PEHNEH, Ma-
CKYJIMHHBIM THIIOM JIMYHOCTH obsananu 43 % pe-
CIIOH/IEHTOB (3 YeJi.), B IPYIIE YCJIOBHO 3/10POBBIX
MY>KYUH JIAHHBIA ITOKa3aTeJIb TAKXKE COCTaBJISLIT 43 %
(3 ges.). IlpeoGiayianie (PeMUHUHHBIX YEPT Y MYK-
4yuH, OOJIBHBIX IIH30(MPEHNElN, BCTPEYasIoch B 29 %
crydaes (2 vesl.), B TO BpeMs KaK Y MYKUUH TPYIIITbI
CpaBHEHUS TAHHBIN TapaMETP OKA3aJICS BBIIIE — 57 %
(4 uei.).

Taxeke B TpyIIlie MyKYUH, OOJIBHBIX IIHU30¢pe-
HUEN, 0OHAPYKEHO TTPEeBAIMPOBAHUE aH/IPOTUTHHBIX
YepT JIMYHOCTH B 14 % ciyuaeB (1 uen.) u Heaudde-
PEHITUPOBAaHHBIX TaKKe B 14 % ciryuaes (1 ueit.). ITo-
ZIOOHBIE TTOKA3aTeNN Y MY:KUIHH IPYIIbI CPDABHEHUS
He OBLIM BBISIBJIEHBI. BAXKHO OTMETHUTH, UTO MYKUIHU-
HBI, KaK IIPAaBUJIO, UCIBITHIBAIOT OOJIBIIE TTPOOIIEM,
4yeM KeHIIUHBbI. CUMIITOMBI HIU30DPEHNU y MYyXK-
YUH MOTYT BBI3BIBaTh O0Jiee HEaJaITUBHOE IIOBE/E-
HUe, TaKOe, HAIPUMep, KaK 3JI0yHoTpebIeHre TICU-
XOaKTHUBHBIMHU BEIECTBAMH U aHTHUCOLMATIbHBIE T10-
crynku. OHU HCIBITHIBAIOT OOJIBIIE JIMYHBIX IIPO-
0s1eM, CBSI3aHHBIX C OTHOIIEHUSIMH, ceMbel, pabo-
TOH U T.J,.

Vcxonsa 13 MOJIydeHHBIX JAHHBIX MOXKHO IIPEf-
MIOJIOKUTh, YTO y HAIUEHTOB ¢ Iu3odpeHue npu-
CYTCTBYIOT aH/POTUHHBbIE U HeauddepeHIupoBaH-
Hble 4YepThl, KOTOpble He OTMEeYAloTCA y MY»KUMH
VCJIOBHO 37I0POBBIX. BBISBIEHHBIE XapaKTEPUCTUKU
SIBJISIIOTCS OJHUMUY U3 HEQAITUBHBIX (DAKTOPOB Te-
yeHHs MHU30(PEeHNYecKoro mpolecca, Mpyu KOTOPBIX
MIPOUCXOJIUT W3MEHEHWE OTHOIIEHUs MaIlleHTa K
COOCTBEHHOH JIMYHOCTH MOJ, JEHCTBUEM IIaTOTE€HHBIX
TpaHchOpMAaUi MBICIUTEIBHBIX IIPOIECCOB U yCTa-
HOBOK B I[€JIOM.

AHayn3 pe3ysIpTaToOB OIIpoca 1o MeTouke « VH-
Ziekce xxu3HenHoro crwisg» Kellerman — Plutchik mo-
Ka3aJl, 4YTO OTPUIIAHUE JIOCTOBepHO (p = 0.03) Impe-
obsaziaetT y OoJybHBIX MHU30ppeHue. /laHHbIE pe-
3yJIbTaThl YKa3bIBAIOT HA HENOCPE/ICTBEHHYIO U Tec-
HYI0 B3aUMOCBSA3b MEXKAY OOJBHBIM IIHU30(QpPeHuei
U TOH YacThIO PEATTbHOCTH U JIMYHOCTH, KOTOPAs UM
He npusHaercs. [lanyeHT He BoclipuHUMAaeT HHGOP-
MAaIIHI0, KOTOPAas TPEBOXKUT €r0 M MOKET MPUBECTH K
KOHQIUKTY. [10/T00HBIN acieKT ObLT pACCMOTPEH HC-
cJIeZ1oBaTesIAME, KOTOPbIE I0JIaraloT, YTO UeM BBIIIe
IOTPEOHOCTh IPUHATH HapaMeTPhl BHENIHEN U BHY-
TPEHHEH peayIbHOCTH, TeM 0oJiee BHIPAYKEHO ITPOSIB-
JIeHWe OTPHUIaHuA [4].

BrIsIBJIEHBI TOCTOBEpHBIE pa3auyusi (p = 0.03)
10 BBITECHEHUIO KaK IPEBAIHUPYIOMIEMY MEXaHU3MY

as substance abuse and antisocial behavior. They
experience more personal problems related to rela-
tionships, family, work, etc.

Based on the data obtained, it can be assumed
that patients with schizophrenia have androgynous
and undifferentiated traits that are not observed in
relatively healthy men. The revealed characteristics
are one of the non-adaptive factors in the course of
the schizophrenic process, in which there is a change
in the patient’s attitude towards his own personality
due to pathogenic transformations of mental pro-
cesses and attitudes in general.

Analysis of the results of the survey according
to the method of the “Life Style Index” by Keller-
man — Plutchik showed that denial prevails reliably
(p = 0.03) in patients with schizophrenia. These
results indicate a direct and close relationship be-
tween a patient with schizophrenia and that part of
reality and personality that is not recognized by him.
The patient does not perceive information that dis-
turbs him and may lead to conflict. A similar aspect
was considered by researchers, who believe that the
higher the need to accept the parameters of external
and internal reality, the more pronounced the mani-
festation of denial [4].

We revealed significant differences (p = 0.03)
in terms of repression as the prevailing defense
mechanisms in the group of patients with schizo-
phrenia. Repression as a psychological defense in-
dicates suppressed impulses that are not realized
in behavior but are nonetheless significant for the
patient. These impulses are expelled out of the pa-
tient’s consciousness and can contribute both to an
increase in the manifestation of the patient’s symp-
toms and to the gradient development of schizo-
phrenia.

Also, significant predominance in the use of
regression was found in the group of patients with
schizophrenia (p = 0.02). The results indicate that
there is a significantly increased dependence on au-
thoritarian figures (in patients with schizophrenia,
this figure is often the mother), as well as the ten-
dency to establish symbiotic relationships.

Compensation reliably prevails in patients with
schizophrenia, the established value is in the area of
significance (p = 0.01). A way to find a substitute for
the impulse disapproved by the patient, often with
the help of fantasizing or attributing traits of an-
other person is pathological. In this case, the patient
intensively loses touch with reality.

Significant differences in projection as a defense
mechanism were found in a group of schizophrenic
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[ICUXOJIOTUYECKON 3alUThl B IPyIne OOJIbHBIX IITH-
30dpeHueil. BriTecHeHME, WCIIOIb3yeMOe IaIrueH-
TaMH B KaQ4eCTBe IICHXOJIOTHYECKOHN 3aIUThI, CBU/IE-
TEJILCTBYET O MO/IaBJIEHHBIX UMIIYJIbCaX, KOTOPHIE HE
HAXOMAT pa3pellleHus B MOBEJIEHUN, HO TeM He Me-
Hee 3HAYUMOBI JIJIsI TalireHTa. JIJaHHbIe UMITYJIbChI BbI-
TECHSIOTCS W3 CO3HAHUS HAaI[HeHTa U MOTYT CIIOCO0-
CTBOBATh KAK YCUJIEHUIO IIPOSIBJIEHUS] CHMIITOMATHUKH
0OJILHOTO, TaK U MPOTPAJAUEHTHOCTH PA3BUTHSA IIIH-
30 peHun.

Taxoke 3HAUMMOE Npe0OIIa/IaHke B UCIIOIb30Ba-
HHUU PETPECCUH OOHAPY?KEHO B TpyIire OOJIbHBIX IITH-
3ohpenueii (p = 0.02). IloayueHHbIE PE3YIbTATHI
CBUZIETEILCTBYIOT O HAJIMYUU HE COOTBETCTBYIOIIEH
BO3pACTy, 3HAYNMO IIOBBIIIEHHOW 3aBHCHUMOCTH OT
aBTOpUTAPHBIX GUTYD (B UACTHOCTH, Y OOJIHHBIX IITH-
30dpeHnel JaHnHOH GUTypoi BO MHOTHX CTyJasXx fAB-
JISIETCA MaTh), a TAK)Ke TEHIEHITUH K YCTAHOBJIEHUIO
CUMOMOTHUYECKHX OTHOIIIEHUH.

KomrteHcanus JOCTOBEPHO Mpeobiiaiaer y 60J1b-
HBIX [IU30(PEHNEH, YCTAHOBJIEHHOE 3HAYEHUE Ha-
XOAUTCA B 30HE 3HAaUYUMOCTH (p = 0.01). Criocob Haii-
TU 3aMeHy, 3a4acTyI0 IpPH HOMOIIM (haHTa3UPOBaA-
HUSI WJIH IPUCBOEHUS YEPT APYTOH JIMYHOCTH, HEOZO-
OpsieMoMy TIAITUEHTOM HMILYJ/IbCY HOCHUT IIaTOJIOTHYe-
CKU XapakTep. B cTpemsieHnE KOMIIEHCATOPHO BO3-
JIeCTBOBaTh Ha (QpycTpupymolye 0OCTOATEbCTBA
MalMeHT UHTEHCUBHO TEPSIET CBA3b C JIEHCTBUTEIb-
HOCTBIO.

VCTaHOBJIEHBI IOCTOBEPHBIE PA3JIMYHUs II0 IIPO-
EKIIUHU KaK MPEBATUPYIOIIEMY MEXaHU3MYy IICUXO0JI0-
THYECKOH 3aIUTHI Y TPYIIIBI OOJTBHBIX MIN30(MPEHU-
efi (p = 0.002). [Ina 6opHBIX MH30bpeHnen 6oee
CBOMCTBEHHO IMPUIHCHIBATh COOCTBEHHBIE HEITPUEM-
JIeMble UMITYJIbCBI APYTUM Jiutiam. [Ipu maHuu mpe-
cemoBaHusA, Osarofaps MPOEKINH, HAa BHEITHUH
MHD TIEPEHOCUTCS MAa30XHUCTCKUH KOMIIOHEHT WH-
CTUHKTOB 0O0IbHOTO Iu3odpenuer. [TamueHT Koc-
BEHHO, Yepe3 IPEeC/Ief0BaTe A, BOCIPUHUMAET HH-
CTUHKTHBHOE HaMePeHHUe U Ma30XUCTUYECKU OPUEH-
TUPOBAHHO €r0 IePeKUBAET.

3amelrieHre J0CTOBEPHO (p = 0.03) IOMUHHPY-
eTy O0JIbHBIX T30 peHnel. JJaHHbIN MexaHU3M Xa-
paKTepusyeTcsl Pa3pSAAKON IIOJABJIEHHBIX HMOIUHN
IOCPEJICTBOM CMeIeHHsI Ha Oosiee 6e30macHbI T
JIMYHOCTU OO'BEKT.

Taxoke 3HauMMOe mpeobsalaHre B HCIOJIB30-
BaHUH MHTE/UIEKTYATU3AIMH 00HAPYKEHO B TPYIIIIE
601pHBIX ITU30MpeHuel (p = 0.04). B ocHOBe peob-
JIaJIaHYsl JIEKUT UCIIOJIb30BaHUE JIOTHUYECKHUX YCTAHO-
BOK B KaU€eCTBE IIPE0/I0JIEHUs (PPYCTPUPYIOIIEH CUTY-
anuu (Tabi. 1).

OOrmiasi HATPSKEHHOCTh MEXaHU3MOB IICHUXO-
JIOTHYECKHUX 3AIUT JOCTOBEPHO (p = 0.002) BHIIIE y

patients (p = 0.002). For schizophrenic patients, it
is more common to attribute their own unaccept-
able impulses to others. In the case of persecution
mania, the masochistic component of the instincts
of a patient with schizophrenia is transferred due to
the projection to the outside world. The patient in-
directly, through the pursuer, perceives instinctive
intent and experiences it masochistically.

Substitution dominates reliably (p = 0.03) in
patients with schizophrenia. This mechanism is
characterized by the release of repressed emotions
by shifting to a more secure object for the person.

Also, a significant predominance in the use of
intellectualization was found in the group of pa-
tients with schizophrenia (p = 0.04). The prevalence
is based on the use of logical aspects as a way of
overcoming a frustrating situation (Table 1).

The overall intensity of psychological defense
mechanisms is significantly (p = 0.002) higher in
patients with schizophrenia than in the relatively
healthy group, which presumably indicates the pres-
ence of actual frustrating situations in the lives of
patients (see Table 1).

The results obtained confirm that as the schizo-
phrenia develops, and becomes chronic patients are
more likely to use primitive and non-adaptive psy-
chological defense mechanisms.

Results of the Family Environment Scale by
R.H. Moos showed that in the comparison group
family cohesion has high rates in 27 % of cases
(4 people) and increased rates in 7 % (1 people),
while in the group of patients with schizophre-
nia, high rates occur in 33 % of cases (5 people)
and increased — in 20 % of cases (3 people). The
data obtained may indicate the presence of differ-
ent expressions of a sense of belonging to a family,
ideas about care and assistance in the family in the
group of patients with schizophrenia. High indica-
tor demonstrates a fairly close family connection in
patients with schizophrenia, which, in turn, may be
due to the reaction of a patient with schizophrenia
to care for him, a special attitude towards him in
the family. Also, the reduced and low rates found
in this group indicate a lack of communication with
the family environment and, as a result, a loss of the
sense of belonging to a family.

High rates of expressiveness in the comparison
group were found in 13 % of respondents (2 people),
increased rates — in 20 % (3 people). In the group of
patients with schizophrenia, high rates were found
in 13 % of cases (2 people), increased rates — in
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Ta6mura 1. CpaBHUTEIbHBIN aHAIU3 3aI[UTHBIX MEXaHU3MOB B HCCJIELYEMBIX IPYIIIAX
Table 1. Comparative analysis of protective mechanisms in the studied groups

OcHoBHas rpymnmna (manueHTsl  ['pymnma cpaBHeHus (yCI0B-

¢ mu3odpeHneit)
The main group (patients
with schizophrenia)

Mexanuam / Mechanism

HO 3/I0POBBIE)
The comparison group
(relatively healthy patients)

M SD M SD
Otpuranue / Denial 6.87 3.33 4.53 2.23 0.03
BriTecHeHue / Repression 4.27 1.98 2.67 1.80 0.03
Perpeccus / Regression 6.33 3.50 3.33 2.72 0.02
Kommencanus / Compensation 4.20 2.54 1.73 1.71 0.01
IIpoeknus / Projection 6.47 3.41 2.40 2.44 0.002
3amerenue / Substitution 4.27 2.50 2.40 2.87 0.03
Nurennexktyanusanus / Intellectualization 6.13 2.61 4.20 1.82 0.04
PeakTtuBHOe o6pas3oBanue / Reactive formation 5.60 2.23 4.47 2.97 0.11
O6mast HanpsizkeHHOCTh / Overall intensity 45.48 16.23 26.40 11.85 0.002

IIpumeuanue. M — cpennue 3HauYeHusA; SD — cTaHapTHOE OTKJIOHEHUE.

Note. M — average values; SD — the standard deviation.

00IPHBIX N30 peHNelN, UeM B IPYIIIIE YCJIOBHO 3710-
POBBIX, UTO IIPEZIIOJIOKUTEIFHO CBHUJIETEILCTBYET O
HAIMYUU aKTYaJIbHBIX (DPYCTPUPYIOIIUX CUTYAI[UN B
JKU3HU MManuenTos (cM. TadJr. 1).

ITosryueHHbIE pe3YyJIbTAThI IOATBEPIKAAIOT, UTO
[0 Mepe CTAHOBJIEHUS, PA3BUTUS M XPOHUDUKAIIIHI
mu30(ppeHny MaIueHThl B OOJIbIIENd CTEIeHH HC-
II0JIb3YIOT IPUMUTHBHBIE U HEQ/IAIITHBHBIE MEXaHU3-
MBI IICUXOJIOTUYECKOU 3aIIUTHI.

PaccMmoTpeHue pe3ysibTaToOB OIIPOCA IO METOAM-
ke «IIlkana cemeiiHoro okpyxenusi» R.H. Moos mo-
Ka3aJio, YTO B TPYIIIIe CPABHEHUS CILUIOUEHHOCTD Ce-
MBU HMEET BBICOKHE IIOKa3aTeJn B 27 % CIIyJaeB
(4 gesn.) v oBbIIIIeHHBIE — B 7 % (1 U€J1.), B TO BpeMs
KaK B rpymrme GOJbHBIX ITHU30(peHNel BHICOKHE TI0-
KazaTeJIu BCTpevaroTes B 33 % cirydaeB (5 4esl.) U 1mo-
BBIIIIEHHBIE — B 20 % ciy4aes (3 yest.). IloayueHHbIE
JTaHHbIE MOTYT CBH/IETEJTHCTBOBATh O HAIMUHUH Pa3-
JIMYHON BBIPAYKEHHOCTH YyBCTBA IIPUHAJIEIKHOCTHU K
ceMbe, IIPEeZICTaBJIeHUl 0 3a00Te U IIOMOIIM B CEMbE
B rpyIiiie 60JIbHBIX mu3odpenueii. [Ipeobiagatonium
SIBJISIETCS] BBICOKHI ITOKA3aTeslb, YTO IEMOHCTPUPYET
JIOCTaTOYHO TECHYIO CEMENHYIO CBA3b Y OOJIBHBIX IITH-
30(peHnel, UTo, B CBOIO OU€epe/ib, MOXKET OBITh CIIe/T-
CTBHEM PeAKITUU O0JIHOTO N30 PEHIEH Ha yX01 32
HUM, 0c000€e OTHOIIIEHHE K HEMY B ceMbe. TakiKe OT-
MeUYeHHbIE B JAHHOU TPYIIITe TIOHKEHHbBIE U HU3KUE
[IOKAa3aTesl YKa3bhIBAIOT HA HEJOCTATOUHYIO CBA3b C
CeMelHBbIM OKDY)KeHUEM U, KaK CJIeJICTBUE, MIOTEPIO
OIIYIIEHUs TPUHA/IJIE}KHOCTH K CEMbeE.

BrIcokme mokazaresiy SKCIIPECCUBHOCTHU B TPYII-
Ile CpaBHEeHUsA OOHAPYKEHBI Y 13 % DPECHOH/IEHTOB

33 % (5 people). Based on the data obtained, it can be
assumed that in most families with a schizophrenic
patient, it is allowed to act openly and express their
feelings.

In the comparison group, high rates of conflict
occur in 13 % of cases (2 people), increased rates —
in 53 % (8 people), and low rates — in 7 % of cases
(1 person). Increased rates of conflict in the family
in patients with schizophrenia were found in 13 % of
cases (2 people) and low rates — in 20 % (3 people).
The relatively low rates in schizophrenic patients
on this scale compared to relatively healthy respon-
dents indicate that in the family environment of
schizophrenic patients, the open expression of an-
ger, aggression, and conflict interaction is less char-
acteristic. The predominance of the conflict indica-
tor (p = 0.002) in the group of relatively healthy
people indicates that they are more characteristic of
an open expression of anger, aggression and con-
flicting relationships in the family.

Orientation to achievements in the family is
typical for the comparison group: high rates were
noted in 20 % of cases (3 people), elevated rates —
in 13 % (2 people). In the group of patients with
schizophrenia, high rates were recorded in 27 %
of cases (4 people), elevated — in 20 % (3 people).
Based on the results obtained, it can be assumed
that in the family environment of schizophrenic pa-
tients, more importance is given to the importance
of competition and achievements in various fields of
activity.
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(2 ue.), moBBIIIEHHBIE — ¥ 20 % (3 yes.). B rpymme
0OJIBHBIX T30 PEHNEN BHICOKHE ITOKA3ATEH BCTPE-
JapTesd B 13 % caydaeB (2 4esl.), TOBBIIIEHHbIE —
B 33 % (5 uen.). Mcxois U3 IMOJIyYeHHBIX JAHHBIX
MOXKHO TIPEZIIOJNIOKUTh, YTO B OOJIBIIMHCTBE ceMel
¢ ManueHToM, uMeroIuM auariod «Illuzodpenus»,
pa3peleHo OTKPBITO IEHCTBOBATh U BHIPAKATh CBOU
YyBCTBA.

B rpynme cpaBHeHHs BBICOKHE IIOKa3aTe-
JI KOH(MJIMKTHOCTU BCTPEYAINCh B 13 % ciydaes
(24eJ.), moBbIlIeHHBIE — B 53 % (8 ues1.) U HU3KHE —
B 7 % cirydaeB (1 ges.). IIoBbIIIIEHHBIE TIOKA3aTEIN
KOH(JIMKTHOCTA B CEMbe B IpyIIe OOJbHBIX IIH-
30(ppeHnen ycTaHOBJIEHBI B 13 % ciy4aes (2 yes.) u
HUBKHE B 20 % (3 ues.). JlocTaTOYHO HU3KHE ITOKa-
3aTesn y O0JIbHBIX IMTU30(ppEeHNEN 0 IAHHOU IIKa-
Jle TI0 CPaBHEHUIO C YCJIOBHO 3/I0POBBIMU PECIIOH-
JIEHTaMU CBHU/IETEJILCTBYIOT O TOM, YTO B CEMEHHOM
OKpy>KeHUH OOJIbHBIX MTU30bpeHnel MeHee XapakK-
TEPHO OTKPBITOE BBIpA)KEHUE THEBa, arpeccuu u
KOH(JINKTHOE B3aUMOJIeHCTBHE B IiesioM. I1peo0-
JIalaHve ToKa3aTessl KOHPIUKTHOCTH (p = 0.002)
B TIPYIIIE YCJIOBHO 370POBBIX CBHJIETEJIBCTBYET O
TOM, 4YTO UM 0OJIee CBOMCTBEHHBI OTKPBITOE BBIpa-
JKeHUe THeBa, arpeccuy M KOHGJINKTHBIE B3aUMO-
OTHOIIIEHUS B CEMBE.

OpueHTanus Ha JOCTUKEHUS B CEMbe XapaKTep-
Ha JIJIs1 JIVI] TPYTINBI CPAaBHEHUS: BBICOKUE IIOKA3aTes Tl
OTMEYEHBI B 20 % cyry4aeB (3 4eJl.), IOBBIIIEHHBIE —
B 13 % (2 uesn.). B rpymie 60bHBIX MU30pPEHUEH
BBICOKUE TTOKA3aTeI PETUCTPUPOBAIIUCH B 27 % CIIy-
4yaeB (4 4esl.), HOBBIIIEHHbIE — B 20 % (3 ues.). Uc-
XO/Is1 U3 TOJIyYEHHBIX Pe3yIbTaTOB MOXKHO IIPEZIIO-
JIOJKUTbh, YTO B CEMEHHOM OKDPY:KEHHH OOJBHBIX IIIH-
30(peHrel B OOJIBIIIEH CTEIEHH MPU/IAI0T 3HAUEHUE
COPEBHOBATEILHOCTH U JIOCTIKEHUSM B PA3JIMYHBIX
cdepax geaTeIbHOCTHU.

C nomornpio ko3 duiimeHTa paHroBOM Koppe-
ssanuu CoupMeHa BbIABIEHA 00paTHAas B3aMOCBA3b
MeXKy ceMeHHBIM I0JI0}KeHHeM OO0IbHBIX ITH30(dpe-
HUeU U 3alUTHBIM MEXaHU3MOM «BBITECHEHHE»: Ha-
JInYre CeMEeHHBIX OTHOIIEHUH, a UMEHHO OpavyHbIX,
BEPOSATHO, cItocoOCTBYeT GOPMUPOBAHUIO OoJiee 3pe-
JIBIX TICUXOJIOTUYECKUX 3allUT, BCJIEACTBUE TPUCYT-
CTBUS MAPTHEPA KAK SMOI[MOHAIBHO 3HAUUMOTO 00'b-
eKTa. YCTaHOBJIEHA B3aMMOCB35I3b MEXKIYy YPOBHEM
HE3aBHUCUMOCTH B ceMbe y OOJIBHBIX N30 peHuei
U MHAEKCOM HAIPSXKEHHOCTH IICHXO0JIOTHIECKOTO Me-
XaHU3MAa «UHTEJUIEKTYUIN3alHsI»: CTPEMJIEHUE K ca-
MOAKTYyaJIU3aIii, HE3aBUCUMOCTH U CAaMOCTOSTEIIb-
HOCTHU MHVBUIOB B CEMbe IPUBOJUT K JTUCTAHITIPO-
BaHUIO OT BHyTpHCeMelHoro B3aumoseiictBus. Ilo-
JI00HbBIE OTHOIIIEHUs B HaWMEHBIIIEH CTeneHu 00Ja-

Using the Spearman’s rank correlation coeffi-
cient, an inverse relationship was found between the
marital status of schizophrenic patients and the re-
pression defense mechanism: family relationships,
namely marriage, probably contribute to the forma-
tion of more mature psychological defenses, due to
the presence of a partner as an emotionally signifi-
cant object. The relationship between the level of in-
dependence in the family in schizophrenic patients
and the index of intensity of the psychological mech-
anism “intellectualization” has been established: the
desire for self-actualization and independence of in-
dividuals in the family leads to distancing from the
intra-family interaction. Such relationships have the
least degree of emotional closeness and as a result,
the person prefers to respond to a frustrating situa-
tion, using abstract concepts and moving away from
affective impulses.

Correlation analysis also revealed an inverse
relationship between the repression defense mecha-
nism and the level of organization in the family: the
organization of the family system, its hierarchy, and
control allow the least affected schizophrenic pa-
tients to resort to primitive psychological defense
mechanisms. A direct relationship has also been re-
vealed between the overall tension of defense mech-
anisms and ways to overcome a difficult situation.
This relationship can be explained by the fact that
in patients with schizophrenia, ways to overcome
difficult situations are more adaptive due to the
greatest severity of unresolved internal and external
conflicts. Thus, patients with schizophrenia are able
to use adaptive ways to overcome frustrating situa-
tions, provided that these situations are caused by
great psychological stress. An inverse relationship
between the substitution defense mechanism and
the determination of the gender identity of schizo-
phrenic patients has been revealed.

CONCLUSION

It has been revealed that women with schizo-
phrenia tend to have less pronounced feminine and
more pronounced androgynous traits than women
who are relatively healthy. Men with schizophrenia
tend to have more androgynous and undifferentiat-
ed traits compared to relatively healthy ones. Also
in patients with schizophrenia, in some cases, there
is a distortion of gender identity. The intensity of
defense mechanisms is significantly higher in pa-
tients with schizophrenia than in the comparison
group. Open expression of anger, aggression, and
conflict interaction is significantly less common
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JIaI0T SMOIMOHAJIbHOM OJIM30CThIO, U, KAaK CJIEICTBHUE,
WHJUBHJ] IPEIIIOYNTAET PEAarnpoBaTh Ha (PyCTpHU-
PYIOIIYIO CUTyanuio, UCIIOIb3ys abCTpaKTHBIE ITOHA-
TUSA U OTAAJAACH OT apdEKTUBHBIX UMITYIbCOB. Kop-
PEJIAIUOHHBIN aHAJIN3 TAK)Ke BBLABUII 0OpaTHYIO B3a-
HMMOCBSI3b MEXK/TYy UHIEKCOM HAIPSKEHHOCTH TICHXO0-
JIOTUYECKOTO MeXaHU3Ma «BBITeCHEHHE» U YPOBHEM
OpraHU3allii B CeMbe: OpraHu3aIys ceMeHHOH cu-
CTEMBI, ee HEPAPXUYHOCTh U KOHTPOJIb IIO3BOJIAIOT B
HaVMeHbIIIeH CTereH: O0JIbHBIM N30 peHnel pu-
OeraTh K IPUMHUTHBHBIM MEXaHH3MAaM IICUXOJIOTHYe-
CKOM 3amuThl. Takke yCTaHOBJIEHA NpsMas B3au-
MOCBSI3b MEX/Iy OOIIUM HAIPSKEHUEM IICHXOJIOTH-
YECKHX 3allUT U CII0CO0aMU MPEOI0IEHUS TPY/THON
cutyanud. [Tolo6Has B3aUMOCBA3b MOKET ObITh 00Bb-
SICHEHA TeM, YTO y OOJIbHBIX MIU30(PEHHEH CIOCOOBI
[IPEOIOJIEHUS TPYJAHBIX CHUTYaI[UH fABJAIOTCA Oosiee
aJaTUBHBIMU B CBSI3U C HAUOOJIbIIIEN BBHIPAsKEHHO-
CThIO HEpa3peIeHHbIX BHYTPEHHUX U BHEIITHUX KOH-
dukroB. Takum 06pazoM, HaIUEHTHI C MIU30(ppe-
HUEH CIOCOOHBI HCIIOIh30BaTh AJANTHBHBIE CIIOCO-
OBl TIpeosoIeHNs (PPYCTPUPYIOIINX CHUTYAIIUH, TIPHU
YCJIOBHH, UTO JAHHBIE CUTYAI[UU BBI3BAHBI OOJIBIITNM
[ICUXOJIOTHIECKIM HaIpsiKeHeM. BrisBiiena oopar-
Has B3aWMOCBS3b MEXKIY WH/IEKCOM HaIPsKEHHO-
CTH IICUXOJIOTUYECKOI0 MeXaHU3Ma «3aMellleHue» 1
OTIpeZiesieHreM TeH/IEPHOY MH/IEHTUYHOCTH HaIfieH-
TOB C T30 peHnel.
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3AKVIOYEHUE

YcTaHOBJIEHO, YTO HA YPOBHE TEHJIEHIIUU JKEH-
mUHbI, OOJbHBIE IH30MpeHUel, 006Ja7alT Me-
Hee BBIpOKEHHBIMU (PeMUHUHHBIMHU U 0OJiee BbIpa-
JKEHHBIMU AHZPOTHHHBIMHU YEPTaMU, UYeM KEHIIH-
HBI YCJIOBHO 3/I0POBbIE. Y MY:KUHMH C IIHN30(PEHU-
ell Ha ypOBHE TEHEHITUH MPUCYTCTBYIOT aHAPOTHH-
Hble U HenudepeHITMPOBAHHBIE UEPTHI, KOTOPBIE HE
OTMEeYaloTCs y MYKYIHH YCJIOBHO 37I0POBBIX. Taxcke
y TAIUEHTOB C IMU30(pPEHNEA B HEKOTOPBIX CJIyda-
sIX HAOJTIOTaeTCs MCKasKeHue TeHIeEPHON HIeHTUYHO-
ctu. HAEKC HATIPSXKEHHOCTH MEXAHU3MOB IICHXO0JI0-
TUYECKHUX 3aIUT JIOCTOBEPHO BHIIIE Y OOJBHBIX IITH-
30 peHnel, yem B TpyIe cpaBHeHusA. [ cemei-
HOT'O OKPYKeHUsI OOJIBHBIX MMU30(DPEHUEN TOCTOBEP-
HO MeHee CBONCTBEHHO OTKPBITOE BBIpAJKEHHE THe-
Ba, arpeccuyl U KOH(IUKTHOE B3aUMOJEHCTBYE, YeM
B IPYIIIIE CPABHEHUS.
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HN3yuyeHvie mpoPUIaKTHIECKOTO BO3IENCTBUA JIUITUHON (ppaKiuu
13 MOPCKOU 3ejieHou Bogopocau Ulva lactuca Ha cocTaB :KUPHBIX
KHCJI0T pochoaunuaabix ppakiiuii MeEMOPaH SPUTPOIUTOB

Kymueposa H.®.!, Momort T.B.?, ®omenko C.E.!, Crippirun B.T'.!

!@I'BYH TuxooxeaHckuil oxeaHono2uveckull uncemumym um. B.U. Havuuesa /[BO PAH (Baadugocmoxk)

2/lanvHegocmouHblil hedepanvHblil yHusepcumem (Baadusocmox)

The study of the preventive effects of the lipid fraction from the
marine green alga Ulva lactuca on the fatty acid composition of
phospholipid fractions of erythrocyte membranes

Kushnerova N.F.!, Momot T.V.2, Fomenko S.E.}, Sprygin V.G.*

V.I. Il'ichev Pacific Oceanological Institute (Vladivostok)

2Far Eastern Federal University (Vladivostok)

AHHOTAIIUA

ITpuBesieHbI AaHHBIE 110 U3YyYEHUIO KOJTHMYECTBEHHBIX XapaKTEPUCTUK KUPHBIX KUCJIOT B cocTaBe (pochomunuHbIx
dpaknuii (bocdaruannxonus u pochaTHAUIITAHOIAMUH) MeEMOPaH SPUTPOIUTOB IPU AEHCTBUY (PUBUUECKOTO CTpeC-
ca (BepTHKaIbHAA QUKCAIMA KPBIC 32 IOPCAIBHYIO IIIEHHYIO CKIIA/IKY). IIoKa3aHO MMOABIEHNE HOBBIX MOJIEKYJIAPHBIX BU-
710B oCGOIUIHUIOB B CBA3HU € YBeJIMUEHUEM B HHUX HACBIIIEHHBIX JKUPHBIX KUCJIOT ¥ CHIDKEHHEM ITOJIMHEHACHIIIeHHBIX
JKUPHBIX KHCIOT. IIpy BBE/IEHUH JIMIHJTHOTO KOMILIEKCA U3 HKCTPAKTa MOPCKOH 3esieHo# Bosopociu Ulva lactuca n xoM-
MepyYecKoro Ipernapara «JcceHI[uase» B IIepUO/ CTPECCOBOTO BO3/leHCTBUA 0TMeUaioch BOCCTAaHOBJIEHUE }KUPHOKUCIIOT-
HOTO criekTpa GhocdoTunuA0B 3puTPOIUTOB. [leficTBre unuHoro kKomiutekca u3 Ulva lactuca okasanock 6otee addex-
THUBHBIM II0 CPABHEHUIO ¢ DCCeHITHAIE.

Karouesvte caoea: crpecc, 3pUTPONUTHI, (hocdoaunupl, KUPHbIE KHCIOTHI, MOPCKas 3eJeHas Bopopociab Ulva
lactuca, Dcceniuaie.

ABSTRACT

The data on the study of the quantitative characteristics of fatty acids in the phospholipid fractions (phosphatidylcho-
line and phosphatidylethanolamine) of erythrocyte membranes under the action of physical stress (vertical fixation of rats
for the dorsal cervical fold) are presented. The appearance of new molecular types of phospholipids due to an increase in
saturated fatty acids and a decrease in polyunsaturated fatty acids is shown. With the introduction of a lipid complex from
the extract of marine green alga Ulva lactuca and the commercial drug “Essentiale” during the period of stress there was
a recovery of the fatty acid spectrum of red blood cell phospholipids. The action of the lipid complex of Ulva lactuca was
more effective than Essentiale.

Keywords: stress, erythrocytes, phospholipids, fatty acids, green marine alga Ulva lactuca, Essentiale.

BBEJAEHUE INTRODUCTION

B HacrosIee BpeMs UCCIIe/IOBAHIE BO3MOXKHO-
CTH TPO(UIAKTUKN CTPECCOBBIX HAPYIIEHUH SIBJIS-
eTCsl aKTyaJIbHOU MPOOJIEMOH M OJJHUM U3 IIPHUOPH-

Currently, the study of the possibility of pre-
venting stress disorders is an urgent problem and
one of the priorities of modern pharmacology. Un-
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TETHBIX HAIPaBJIEHUU COBPEMEHHOU (apMaKoso-
run. [Tpu BO3JEHCTBUN CTPECCOBBIX (DAKTOPOB IIPO-
HCXOJTUT BHIOPOC U3 HA/IIIOYEUHUKOB B KDOBb KaTeX0-
JIAMUHOB, [IPH MHAKTUBAI[UU KOTOPBIX B IIEUEHU ITH-
TOXpOMOM P-450 yBennuuBaeTcs WH/IyKIHUS CBOOO/-
HBIX CyIepOKCUAAHUOHOB. Taxke 0o0OpasyroTcs ce-
MUXWHOHHBIE PA/IUKAJIbI a/[pEHAJINHA U BO3PACTaeT
KOHI[EHTPAIUS EPOKCHII- ¥ TH/IPOKCUII-PAJIIKAIIOB,
VHUIUHPYIOMINX  CBOOOHO-PAIUKAIbHBIE —PeaK-
nuu [1]. IIpu ocTpoM WM XpOHUYECKOM BO3/EH-
CTBHH CTPECCa HACTYIIAeT IIPeJiesl IIPOYHOCTH CHCTe-
MBI QHTHOKCH/IAHTHOH 3aIIUTHI U 3aITyCKAETCS MeXa-
HHU3M IEPEKHCHOTO OKUCJIEHUS JIUIUJIOB [2], ucTo-
II[AeTCA PE3ePB a/lanTanuu U GOpMUpPyeTCs OKCUa-
TUBHBIA cTpecc [3]. HapylieHne aHTHOKCHIAHTHOMH
3aIIUTHI OKA3bIBAET BJIMSIHUE HA JIUMUIHYIO COCTAB-
JISIOIIYIO KJIETOUHBIX MeMOpaH [4]. Takum o6pazom,
BO3HUKAET HEOOXOUMOCTh MMPOMPUIAKTUKH CTPECCO-
BBIX HapyIIEHUN.

OnHUM U3 IyTel TakoW NMPOQUIAKTUKY SBJIA-
eTcs NpUMeHeHUe IpenaparoB GochoaunuaHoN
MIPUPO/IBI ¥ TTOJIMHEHACHIIIEHHBIX JKUPHBIX KUCJIOT
(ITH?KK), obiyamaronux CriocCOGHOCTBIO K perapa-
MU MeMOPaHHBIX CTPYKTYP, K KOTOPBIM, B YaCTHO-
CTH, OTHOCHUTCS 3apyOeKHBIN Ipemapar «DCCeHIU-
asme». OHAKO M3-3a BBHICOKOU CTOMMOCTH OH MaJio-
JIOCTyIIEH it OoJibliiell yacTu HaceyeHus. [loarto-
My HeOOXOZMM IOUCK OTE€YECTBEHHOTO IPHUPOJIHO-
IO CBIPbA I pa3pabOTKU HOBBIX (hapMaKOJIOTHYe-
CKHX CPEJICTB TAHHOM HAIIPABJIEHHOCTU U OCOOEHHO
JUIsl UX UMIIOpTo3aMelieHus. [IpuposiHble pecypesl
JaspHero BocToka IpefoOCTaBIAIOT IIUPOKUE BO3-
MOXKHOCTHU 11 ux coznanus. Haubosiee mepcrex-
THUBHBIM ChIPbEM SIBJISTFOTCS TUAPOOUOHTHI MOPCKOTO
IIPOUCXOK/IEHU, B YACTHOCTH, MOPCKHE BOZIOPOCIIH.
AT0o GOJIBIION CaMOBO300HOB/ISIEMBIN CHIPHEBOU pe-
3€epB, KOTOPBIH B HACTOsIIIee BpeMs B hapMaKOJIOTHU
HE HCIOJIb3yeTCs JIOJDKHBIM 00pa3oM. OHM CiIyKar
6oraThIM MCTOYHUKOM TAaKUX OHOJIOTMUECKH AKTHB-
HBIX COeJTUHEHUH, KaK IOJIUCAXaPUIbl, aAMUHOKHUCIIO-
ThI, MUHEPAJIbl, BUTAMUHBI, JIUIINBI, ITHUIIEBHIE BO-
JIOKHA, o1 eHOJIbHbIE COeUHEHUs U Ap. [5].

13 MHOK€eCTBa BU/IOB BOZIOPOCJIEN, TPOU3PACTA-
forux B fIoHCcKOM Mope, Hamu Gbuta Beibpana Ulva
lactuca L. (otmen Chlorophyta — 3eyieHble BOZoOpOC-
su, winace Ulotrichophyceae, nopsiox Ulvales —
yabBoBbIe). B Tasutome Ulva (U.) lactuca moctaTousHo
BBICOKOE COZIEPKAHME BEIECTB JIMITUTHOU IIPUPO/IHI,
mpu 3ToM Gosiee 80 % U3 HUX — MeMOPAHOAKTHB-
Hble KOMITIOHEHTHI (dochonmunuibl U1 HEUTpaIbHbIE
sunubl) [6]. BakHbIM 2y1eMeHTOM (HOChOTUTTH/I-
Hou dpaknuu sisiores [THXKK cemeiicTBa n-3 [7].
Taxum obpazom, bochomunuabt u [THKK 06ycioB-
JIUBAIOT (PApPMAKOJIOTHYECKYIO IIEHHOCTh MOPCKUX

der the influence of stress factors the release of cate-
cholamines from the adrenal glands into the blood,
with the inactivation of which in the liver with cyto-
chrome P-450, the induction of free superoxidani-
ons increases. Also, semiquinone radicals of adrena-
line are formed and the concentration of peroxyl and
hydroxyl radicals initiating free-radical reactions
increases [1]. In case of acute or chronic stress the
ultimate strength of the antioxidant defense system
is reached and the lipid peroxidation mechanism is
started [2], the adaptation reserve is depleted and
oxidative stress is formed [3]. Violation of antioxi-
dant protection affects the lipid component of cell
membranes [4]. Thus, there is a need to prevent
stress disorders.

One of the ways of such prevention is the use
of drugs of phospholipid nature and polyunsaturat-
ed fatty acids (PUFAs), having the ability to repair
membrane structures, which, in particular, include
foreign drug “Essentiale”. However, due to the high
cost, it is inaccessible to most of the population.
Therefore, it is necessary to search for domestic nat-
ural raw materials for the development of new phar-
macological agents of this orientation and especially
for their import substitution. Natural resources of
the Far East provide ample opportunities for their
creation. The most promising raw materials are hy-
drobionts of marine origin, in particular, seaweeds.
This is a large self-renewable raw material reserve,
which is currently not used properly in pharmacol-
ogy. They serve as a rich source of biologically active
compounds such as polysaccharides, amino acids,
minerals, vitamins, lipids, dietary fibers, polyphe-
nolic compounds, etc. [5].

Of the many types of algae which grow in the
sea of Japan, we have chosen Ulva lactuca L. (di-
vision: Chlorophyta — green algae, class: Ulotri-
chophyceae, order: Ulvales). In the thallus of Ulva
(U.) lactuca there is rather high content of lipid
substances of nature, with more than 80 % of them
are active membrane components (phospholipids
and neutral lipids) [6]. An important element of the
phospholipid fraction is n-3 PUFAs [7]. Thus, phos-
pholipids and PUFAs determine the pharmacologi-
cal value of marine hydrobionts. In this regard, the
lipid fraction from the alcohol extract of U. lactuca
thallus was patented by us as a drug having hepato-
protective activity (patent RU 2528898). However,
the study of the extract from U. lactuca, as a pos-
sible stress protector, has not yet received proper
development.
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ruapobuoHTOB. B cBA3M ¢ stuM sunupHas dpax-
U U3 CHUPTOBOrO 3KCTpakTta Tasuioma U. lactuca
ObUIa HAMM 3alaTeHTOBAHA KaK CPEeACTBO, 00a-
JIAfOIIlee TernaTONMpPOTEKTOPHON AaKTHUBHOCTHIO (T1a-
teHT RU 2528898). OnHako u3yueHne SKCTPaKTa U3
U. lactuca, xak BO3MOKHOTO CTPECC-IIPOTEKTOPA, A0
HACTOSIIEr0 BpEMEHU HeE IOJIyYIIO JIOJIKHOTO pas-
BUTHUSL.

IEJDb UCCAEAOBAHUA

Hzyuenne  TPODUIAKTHYECKOTO  BJIUSTHUS
JIMTIUTHOW ~ (ppaKIUK, BBIZIEJIEHHOW W3 BOJHO-
CIIUPTOBOTO YKCTPAKTA TAJUIOMAa MOPCKOM BOJIOPOC-
s U. lactuca, Ha cocTaB KUPHBIX KUCTIOT hocdotn-
MUAHBIX (Qpaknuid MeMOpaH SPUTPOIUTOB KPBIC B
YCJIOBHSIX OCTPOTO CTpecca.

MATEPHAJIBI 1 METO/bI

O6pasup! Bogopocsu U. lactuca cobupau B jieT-
HUH niepuoy B Oyxte AsekceeBa (octpos Ilomosa, 3a-
nuB Ilerpa Benukoro, fmoHckoe Mope), TIATETHHO
OUMIIATIN OT BMUGPUTOB, HEOOIBITNX OECITO3BOHOY-
HBIX U YACTHUIL ITeCKA, ITPOMBIBAJIA MOPCKOMU, 3aTeM
JIUCTHJUTUPOBAHHON BO/oH. [locsie 3TOrO OTsKuMan
Y TIOTPY>KaJIN B KUIIAIILYIO BOAY HA 2 MUH JJI HHAK-
TUBanuK (pepmMeHTOB. BoicymenHbii npu t < 50 °C
TA/JIOM HU3MEIbYAId C IOMOIIbI0 JabopaTOpHOI
MEJIBHUIIBI JI0 Pa3MepOB YacTUI] 0.5—1 MM U BKCTpa-
TUPOBAIN 70% STHJIOBBIM CIIUPTOM B COOTHOIIIEHUH
CBIpBE : BKCTpareHT 1 : 2 (1o oobeMy). Berbopka Bomo-
pocJIel cocTaBJisia 10 TaJlJIOMOB.

JId BbIIEJEHUS JIMIIMAHON COCTABJIAIONIEH U
HCCJIEJTOBAHUS €€ COCTaBa SKCTPAKT IPEIBAPUTEIb-
HO OCBOOOXKJ]AJTA OT CIIMPTA IIyTeM yIapuBaHUS Ha
POTOPHOM HCIIApHTEJIE TP TEMIIEPATYPe HE BBIIIE
37 °C. IosryueHHy0 MacJI000pa3HyI0 Maccy SKCTparh-
poBasIH cMeChIo XJI0po(OpM : MeTaHOI (1 : 2 IO 00b-
eMy) B COOTBETCTBUH € OOIIETTPUHATHIM METOJIOM JIJTS
BBIZIE/IEHUSA JIMITHOB M3 PACTUTETHHOTO U JKMBOTHOTO
coIpbs [8]. lyist paszenienus ¢as3 K 9KCTPAKTY J00aB-
JISLJTA PAcTBOP XJIOPHUCTOTO HATPHA (0.73%) B KOTIYe-
cTBe 20 % oT oobeMa. ITocste pasaenenus ¢as xIopo-
(OpMHBIH CJIOH, COIEPIKATITUI JTUITHIBI, OTAEJISLTH Ha
JIeJTATETHHOU BOPOHKE U yIIAPUBAJIN HA POTOPHOM FHIC-
IapuTesie 10 OTCYTCTBHsA 3amaxa xiaopodopma. Cym-
MapHOe cojiep;KaHue OOIUX JINITHIOB B SKCTPAKTE
COCTaBJISIIO 16.70 MT/MJI, U3 KOTOPHIX OoJtee 80 % —
HeUTpasIbHbIE JIUIHIABI U OKOJIO 12 % — docdou-
mubl. Cpei HEUTPaJIbHBIX JIUIIHA/IOB MTpeobsiagain
TPUALFJITJTUIIEPHUHBI, XOJIECTEPUH, CBOOOHBIE KUP-
HbIE€ KHCJIOTHI, X COJIEP’KAHUE COCTABJISLIIO B CPE/I-
HeM 12—30 % OT OOIIero KoJIMYecTBa HeUTPaTbHbIX
JInuA0B. PochOTUITUIHBIN COCTaB XapaKTePHU30BaJI-
ca HammuueM (ocedatumixonnHa, GochaTuauIs-

AIM OF THE RESEARCH

Study of the prophylactic effect of the lipid
fraction isolated from an aqueous-alcoholic extract
of thallus of the U. lactuca seaweed on the fatty
acid composition of phospholipid fractions of rat
erythrocyte membranes under conditions of acute
stress.

MATERIALS AND METHODS

U. lactuca alga samples were collected in the
summer period in Alekseev Bay (Popov Island, Pe-
ter the Great Bay, Sea of Japan), thoroughly cleaned
of epiphytes, small invertebrates and sand particles,
washed with sea water, then with distilled water. Af-
ter that, they were pressed and immersed in boiling
water for 2 min to inactivate the enzymes. Dried at
t < 50°C, the thallus was crushed using a laboratory
mill to a particle size of 0.5—-1 mm and extracted
with 70% ethanol in the ratio of raw material: ex-
tractant 1: 2 (by volume). The selection of algae was
10 thalli.

To isolate the lipid component and study its
composition, the extract was previously released
from alcohol by evaporation on a rotary evaporator
at a temperature not exceeding 37°C. The resulting
oily mass was extracted with a mixture of chloroform
and methanol (1 : 2 by volume) in accordance with
the conventional method for the isolation of lipids
from plant and animal raw materials [8]. To sepa-
rate the phases, a sodium chloride solution (0.73%)
was added to the extract in an amount of 20 % of
the volume. After separation phase, the chloroform
layer containing lipids was separated on a separat-
ing funnel and evaporated on a rotary evaporator
until there was no chloroform odor. The total con-
tent of total lipids in the extract was 16.70 mg/ml,
of which more than 80 % — neutral lipids and about
12 % — phospholipids. Among the neutral lipids
were dominated by triacylglycerols, cholesterol, free
fatty acids, their content was on average 12—30 %
of the total number of neutral lipids. Phospholipid
composition was characterized by the presence of
phosphatidylcholine, phosphatidylethanolamine,
phosphatidylinositol, phosphatidylserine, phospha-
tidic acid, phosphatidylglycerol. It is important to
note that the phospholipid fraction contains a high
content of n-3 PUFAs (more than 50 % of the to-
tal amount of fatty acids). Standardization of the
extract from Ulva was carried out according to the
total lipid content, the dose of the injected drug was
calculated in milligrams of total lipids per 1 kg of
animal weight.
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TaHoJIaMuHa, pocdaruaminHo3uTa, dhocdaTuamice-
puHa, dochaTuHON KUCIOTHI, GochaTHAUITIINIIE-
puHa. BaxxHO OTMETHTB, YTO B cocTaBe ¢ocdomumnmi-
HOH dpakuyu 6610 BeIcOKOe comeprkanue ITHXKK ce-
MeticTBa n-3 (6osee 50 % oOT 0OIIel CyMMBI KUPHBIX
kucstor). CTaHAapTU3AIUI0 DKCTPAKTA U3 YIIbBBI IIPO-
BOJIJIU I10 CyMMAPHOMY COJIEPKAHHIO JIUIIH/IOB, JI03Y
BBO/IMMOTO ITpenapaTa PacCUUTHIBAIN B MUJITUTPaM-
Max OOIIUX JIUITHU/IOB Ha 1 KT MACChI 3KUBOTHOTO.

IKCIIEPUMEHT IMPOBOAWIN Ha KpbICAaX-CaMIaX
JsuHUN «Bucrap» mMaccoit 180—200 T, cofiepKaBIINX-
cs1 B CTAaHJAPTHBIX YCJIOBUSAX BUBApUs HA CTAHAAPT-
HOM pAIlOHE MUTaHUs. JKCIIEPUMEHTUIBHBIA (QU-
3UYEeCKUH CTpecc MOZETIMPOBAIH IIyTeM BepPTHKAIIb-
HOU (pUKCAIUU JKUBOTHBIX 32 JIOPCATHHYIO IIEHHYIO
CKJIAZIKY Ha 24 4. KOHTPOJIbHBIE :KUBOTHEBIE COZIEPIKA-
JIUCh B CTAH/APTHBIX YCJIOBUSX BHUBapus. B xoze uc-
CJ1eToBaHUsA ObUTN BBIJETEHBl YeThIPe TPYIIBI KHU-
BOTHBIX II0 10 KPBIC B Ka}KIOH: 1-1 TPyIIa — KOH-
TPOJIb (MHTaKTHBIE); 2-5 IPyIla — BEPTUKAJIbHAA
dukcarus («IUCTBIN» cTpecc); 3-51 TPyIIa — BEPTU-
KasTbHAS (DUKCANVSA + JINIHUIHBIA KOMIUIEKC U3 DKC-
TpaKTa YJIbBBI; 4-1 TPyIa — BepTHKaJIbHAA pUKca-
s + AcceHiuase. Kpbic BBIBOAWIN U3 SKCIIEPUMEH-
Ta JeKanuTaIueln 1oy, JIETKUM 3()UPHBIM HAPKO30M
¢ cobmroieHreM NPAaBWI U MEKIYHAPOJHBIX PEKO-
MeHzanui EBporeiickoll KOHBEHIINH 10 3aIIUTe 10~
3BOHOYHBIX KMBOTHBIX, HCIOJIb3YEMBIX JIJI DKCITe-
PYIMEHTOB WX B MHBIX HayuHBIX Iesax (CrpacOypr,
1986). HccenoBanue omobpeno Komuccued mo Bo-
mpocaM 3TUKH THXOOKEaHCKOTO OKEAHOJIOTHIECKOTO
uHctuTyTa uM. B.W. Mnpuuesa /IBO PAH.

[TostydeHHBIN JIUTTU/THBINA KOMIUIEKC U3 SKCTPAK-
Ta YJIbBBI BBOJIWJIA B KOJIMYECTBE 0.4 MJI HA KPBICY
Maccoii 200 T; 3TOT KOMILIEKC COZIEPIKaT 16 MT 00IIUX
JINIHJIOB, YTO COOTBETCTBYET U3BECTHOMH J103€ TIperna-
para cpaBHeHUs DcceHIUaIe (MOJIMHEHACHIIEHHBIN
docharuauaxonH coeBbIx 06000B IIPOM3BOJICTBA
«Pon-ITynenk Popep», 'epmanus) (80 Mr/kr) B aKc-
IepUMEHTAIBLHBIX UCCIIEZIOBAaHUSAX HA YKUBOTHBIX [9].
JKuBOTHBIE U3 TPYIIIIBI «YUCTOTO» CTPECCA ITOJIYUaIN
JIUCTIJLIUPOBAHHYIO BOAY B 00BEME, PABHOM 00BEMY
BBOJIMIMBIX ITPETIApATOB.

OPUTPOIUTHl BBIJEJIAIN OOIIENIPUHATHIM Me-
TOZIOM TeHTpUdyrupoBanus [10]. s mosydeHus
MeMOpaHHOU MAacChl SPUTPOLUTHI BHOCWIU B JIHC-
TWIJTHPOBAHHYIO BOJY, I/le IIPOUCXOMJI UX MOJIHBIN
reMosIu3. JKCTPAKThI OOINUX JIMITHIOB U3 MeMOpaH
3PUTPOIUTOB roToBUIH 110 MeToay J. Folch et al. [8].
@®paknnoHHoe pazzieneHue GocoaunuIoB  ocy-
IIECTBJIJIA METO/IOM JIByMEPHOU MHKPOTOHKOCIION-
HOH xpomarorpaduu [11]. @pakuun docdorunuios
(bochatuamixonua u  dochaTUAMIITAHOTAMIH)
BJIIOUPOBAIIN C IUIACTUHKH U PACTBOPSUIM B XJIOPO-

The experiment was carried out on male Wistar
rats weighting 180—200 g, contained in standard vi-
varium conditions on a standard diet. Experimental
physical stress was modeled by vertical fixation of
animals behind the dorsal cervical fold for 24 hours.
Control animals were kept in standard vivarium con-
ditions. The study identified four groups of animals of
10 rats each: group 1 — control (intact); group 2 — ver-
tical fixation (“pure” stress); group 3 — vertical fixa-
tion + lipid complex of Ulva extract; group 4 — verti-
cal fixation + Essentiale. Rats were removed from the
experiment by decapitation under light ether anes-
thesia in compliance with the rules and international
recommendations of the European Convention for
the Protection of Vertebrate Animals used for Exper-
imental and other Scientific Purposes (Strasbourg,
1986). The study was approved by the ethics Com-
mission of V.I. II'ichev Pacific Oceanological Insti-
tute.

The resulting lipid complex from the extract of
the Ulva was introduced in the amount of 0.4 ml per
rat weighting 200 g; this complex contained 16 mg
of total lipids, which corresponds to a known dose
of the reference drug Essentiale (polyunsaturated
phosphatidylcholine soybeans manufactured by
“Rhone-Poulenc Rorer Pharmaceuticals”, Germany)
(80 mg/kg) in animal studies [9]. Animals from the
group 2 received distilled water in a volume equal to
the volume of injected drugs.

Erythrocytes were isolated by conventional
centrifugation [10]. To obtain the membrane mass,
erythrocytes were introduced into distilled water,
where their complete hemolysis took place. Extracts
of total lipids from erythrocyte membranes were
prepared by J. Folch et al. [8]. Fractional separa-
tion of phospholipids was performed by two-dimen-
sional thin layer chromatography [11]. Fractions of
phospholipids (phosphatidylcholine and phospha-
tidylethanolamine) were eluted from the plate and
dissolved in chloroform, then subjected to methano-
lysis with acetyl chloride [12]. Fatty acid ethers were
analyzed on a gas chromatograph “LHM-2000-05"
(Russia) with a flame ionization detector. Fatty ac-
ids were identified in two ways: by comparing the
retained volumes in the studied mixture and using
domestic standard preparations of methyl ethers of
fatty acids (C—C,). Quantitative data were pro-
cessed using the statistical package “GraphPad
InStat 3.0” (GraphPad Software Inc., USA, 2005)
with a built-in procedure to verify that the sample
complies with the law of normal distribution. To
determine the statistical significance of the differ-
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(opme, 3aTeM O/IBEPTAIIN METAHOJIU3Y C XJIOPUCTHIM
areTwioM [12]. DGUPHI JKUPHBIX KUCIOT aHATU3UPO-
BaIM Ha raszoBoM xpomarorpade «JIXM-2000-05»
(Poccus1), ¢ mIaMeHHO-MOHUBAIMOHHBIM JIETEKTO-
pom. YKupHble KUCIOTHI UAEHTU(DUITUPOBAIN IBYMSI
criocobaMu: IyTeM CpaBHEHUS YIePKUBAaeMbIX 00be-
MOB B HCCJIEZyEMOI CMECH U C IIOMOIIBIO OT€YECTBEH-
HBIX CTAHJAPTHBIX ITPENAPATOB METHJIOBBIX 3(UPOB
JKUPHBIX KUCJIOT (C16—C24). KosmuecTBeHHbBIE JaHHbBIE
00pabaThIBAIM C KCIIOJIB30BAHUEM CTATHCTUUYECKO-
ro maketa GraphPad InStat 3.0 (GraphPad Software
Inc., USA, 2005) €O BCTPOEHHOM IPOIEAYyPOH IIPO-
BEPKH COOTBETCTBUsI BHIOOPKHU 3aKOHY HOPMAaIbHOTO
pacupenenenusi. [Ijis1 ornipesiesieHus CTaTUCTUYECKON
3HAYNMOCTHU Pa3/IMYMi B 3aBUCHMOCTU OT I1apame-
TPOB pacCIIpe/ieJIeHUs] HCIIOJIb30BAIH ITapaMeTpIyie-
ckuii t-kpurepuil CThIOZIEHTa WIN HellapaMeTpude-
cxkuii U-kputepuii MaHHa — YUTHH.

PE3YJIBTATBI 1 OBCY2KIAEHHNE

HccitenioBaH COCTaB JKUPHBIX KUCIOT docdaTu-
JIIxosinHa U docdaTHAUIsTaHOIAMIHA KaK OCHOB-
HBIX CTPYKTYPHBIX KOMIIOHEHTOB MeMOpaH 3pHUTPO-
[IUTOB. B »KUPHOKUCIIOTHOM CITEKTpe 3TUX (hPaKIIHi
TI0CJIE CTPECCOBOTO BO3/IEUCTBUS BO 2-H IPYIIIIE OTMe-
YaJIoCh BHICOKOE COZIEPKAHNE HACHIIIIEHHBIX JKUPHBIX
KueIoT (Tabu. 1, 2). Tak, KOJIMYECTBO MUPHUCTHHOBOK
KHUCJIOTBI ObLIO Ha 21 % (p < 0.01) BBIIIIE IO CpaBHE-
HUIO C TPYIIIION KOHTPOJIs, MAJIbMUTUHOBOM KHCJIO-
ThI — Ha 15 % (p < 0.001), a CTeaPUHOBOH KUCJIOTHI —
Ha 9 % (p < 0.05). OTU U3MeHEHUs 00YCIOBUIN YBE-
JIMYEHUEe CyMMBI HACBIIIEHHBIX KUPHBIX KHUCJIOT 0
50 % (B rpymme KOHTPOIA — 43 %). Cpeit MOHOEHO-
BBIX JKHPHBIX KHCJIOT CJIEZIYET OTMETUTD YBEJIMUEeHHE
KOJINUECTBA TAJIBMUTOJIEMHOBOH KHCJIOTHI HA 7 %
(p < 0.05). B psiry moyIMTHEHACHIIIIEHHBIX KUPHBIX
KHCJIOT ceMeHCTBa N-6 BJIMSHUE CTpecca COMPOBO-
JKJTAJIOCh CHIPKEHUEM COZIeprKaHUs JIMHOJIEBOU KHC-
JIOTHI Ha 11 % (p < 0.01) U apaXUTOHOBOH KUCIOTHI —
Ha 25 % (p < 0.001). B psmy *KUPHBIX KHCJIOT Ce-
MeNCTBa N-3 YMEHBIIAIOCh KOJIMYECTBO JIMHOJIEHO-
BOM KHCJIOTHI Ha 14 % (p < 0.001), S3HKO3aIlleHTaeHO-
Bol — Ha 15 % (p < 0.001) U JIOKO3aTeKCAaeHOBOU —
Ha 18 % (p < 0.001). B cBsA3M ¢ 3TUMU U3MEHEHUS-
MM CyMMa HEHACHIIIEHHBIX KUPHBIX KUCIOT CHU3HU-
J1achk 10 51 % (B rpy1e KOHTPOJ — 57 %), a MHEKC
HACBIIIEHHOCTH BBIPOC ZI0 0.96 (B rpymIe KOHTPO-
J1 — 0.75).

KosmuecTBeHHbIE XapaKTEPUCTHUKHU  KHUPHBIX
KHCJIOT B coctaBe (ochaTuANIdTaHOIAMIHA DPH-
TPOITUTAPHBIX MeMOpaH KpBIC IIOCTIE CTPECCOBO-
TO BO3JIEHCTBUS (2-5 TpyIa) TaKKe OTINYATIUCH OT
AQHAJIOTUYHBIX TIOKa3aTeJiel B KOHTPOJIbHOM TpyIIe
(cMm. Tabu1. 2). Tak, KOJIMUECTBO MUPUCTUHOBOH KHUC-

ences depending on the distribution parameters,
the parametric Student’s t-test or the nonparametric
Mann — Whitney U-test were used.

RESULTS AND DISCUSSION

The composition of fatty acids phosphatidyl-
choline and phosphatidylethanolamine as the main
structural components of erythrocyte membranes
was studied. In the fatty acid spectrum of these frac-
tions after stress exposure in group 2 high content
of saturated fatty acids was noted (Table 1, 2). Thus,
the amount of myristic acid was 21 % (p < 0.01) high-
er compared to the control group, palmitic acid —
15 % (p < 0.001), and stearic acid — 9 % (p < 0.05).
These changes led to an increase in the amount
of saturated fatty acids to 50 % (in the control
group — 43 %). Among monoenic fatty acids an
increase in the amount of palmitoleic acid by 7 %
(p < 0.05) should be noted. Among the polyunsatu-
rated fatty acids of the n-6 family, the effect of stress
was accompanied by a decrease in the content of lin-
oleic acid by 11 % (p < 0.01) and arachidonic acid
by 25 % (p < 0.001). Among fatty acids of the n-3
family, the amount of linolenic acid decreased by
14 % (p < 0.001), eicosapentaenoic acid — by 15 %
(p < 0.001) and docosahexaenoic acid — by 18 %
(p < 0.001). Due to these changes, the amount of
unsaturated fatty acids decreased to 51 % (in the
control group — 57 %), and the saturation index in-
creased up to 0.96 (in the control group — 0.75).

The quantitative characteristics of fatty acids
in the phosphatidylethanolamine composition of
rat erythrocyte membranes after stress exposure
(group 2) also differed from those in the control
group (see Table 2). Thus, the amount of myristicacid
increased by 12 % (p < 0.01), palmitic acid — by 10 %
(p < 0.01), stearic acid — by 18 % (p < 0.001). In this
regard, the amount of saturated fatty acids increased
up to 56 % (in the control group — 50 %). Among
monoenic fatty acids, palmitoleic acid increased by
22 % (p < 0.001). Among the polyunsaturated fatty
acids of the n-6 family, the amount of linoleic acid
was reduced by 14 % (p < 0.01), arachidonic acid —
by 10 % (p < 0.001). Among the polyunsaturated
fatty acids of the n-3 family, the content of linolenic
acid decreased by 20 % (p < 0.001) relative to con-
trol, eicosapentaenoic acid — by 29 % (p < 0.001),
and docosahexaenoic acid — by 49 % (p < 0.001).
The amount of saturated fatty acids was 56 % (in
the control group — 50 %), and unsaturated — 44 %
(in the control group — 50 %), which led to an in-
crease in the saturation index to 1.27 (in the control
group — 1.00). Thus, in the blood serum of rats after
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Ta6umuma 1. ComeprkaHre OCHOBHBIX BHJIOB JKUPHBIX KUCIOT B dochaTHUIXOTINHE S3PUTPOLUTAPHBIX MEMOPAH KPbIC
[IPU CTPecce ¥ KOPPEKINHU JINIH/THBIM KOMIUIEKCOM U3 9KCTPAKTA YJIbBBI U JCCEHIHaE, % OT CYMMBI BCEX KUPHBIX KHC-
sort (M + m)

Table 1. The content of the main types of fatty acids in phosphatidylcholine of rat erythrocyte membranes under stress and
correction by lipid complex from Ulva extract and Essentiale, % of the total of all fatty acids (M + m)

Kupneie 1-A TpyIma 2-4 rpynmna 3-4 rpymma 4-A TpyIma

KUCJIOTBI (xOHTpPOJIB) («ameThIi» cTpece) (cTpecc + JTUIH/IBI YJIHBBL) (ctpecc + dcceHirae)
Fatty acids  Group 1 (control) Group 2 (“pure” stress) Group 3 (stress + Ulva lipids) Group 4 (stress + Essentiale)
14:0 1.16 £ 0.07 1.40 + 0.052 1.20 + 0.06°¢ 1.38 £ 0.03?

16:0 27.75 + 0.72 31.79 + 0.643 27.81 + 0.77¢ 28.76 + 0.68"

18:0 14.16 £ 0.39 15.44 + 0.41! 14.12 £ 0.37° 14.88 + 0.51*

16:1 2.13 + 0.05 2.28 + 0.03! 2.07 + 0.03° 2.30 + 0.04%¢

18:1 18.70 £ 0.75 19.10 + 0.61 18.43 £ 0.68* 19.00 + 0.62

18:2n-6 19.05 £ 0.47 17.00 £ 0.36 19.15 + 0.54° 18.28 £ 0.46

20:4 n-6 11.85 + 0.46 8.90 + 0.313 11.47 + 0.50° 10.79 + 0.38¢

18:3n-3 1.20 £ 0.03 1.03 £ 0.023 1.28 £ 0.04¢ 1.00 + 0.023

20:5n-3 1.24 + 0.02 1.06 £ 0.043 1.49 + 0.03% 1.14 + 0.02!

22:6 n-3 2.76 £ 0.04 2.00 £ 0.033 2.98 + 0.05°¢ 2.47 £ 0.033¢

IlpuMeyaHus: 1)14:0 — MUPUCTUHOBAsA, 16:0 — HAJIBMUTHHOBAs, 16:1 — MAJIbMUTOJIEMHOBAsI, 18:0 — cTeaprHOBasi, 18:1 — OJIEHHO-
Bas, 18:2 — smMHOJIeBas1, 18:3 — JIMHOJIEHOBAsA, 20:4 — apaxuzIoHOBas, 20:5 — SUKO3alleHTaeHOBasI, 22:6 — JOKO3areKcaeHOBasi JKUPHbIE
KHCJIOTBI; 2) 3/1€Ch U B Ta0JI. 2 pa3jIMuUs CTATHCTHYECKH 3HAYUMBI: IIPU 'p < 0.05, 2p < 0.01, 3p < 0.001 — 10 CPaBHEHHIO C KOHTPOJIEM;
IIpU °p < 0.05, °p < 0.01, °p < 0.001 — 10 CPABHEHHUIO CO 2-U IPYIIION.

Notes: 1)14:0 — myristic, 16:0 — palmitic, 16:1 — palmitoleic, 18:0 — stearic, 18:1 — oleic, 18:2 — linoleic, 18:3 — linolenic, 20:4 —
arachidonic, 20:5 — eicosapentaenoic, 22:6 — docosahexaenoic fatty acids; 2) in Table 1 and Table 2 differences are statistically significant:

at'p < 0.05, ?p < 0.01, 3p < 0.001 — compared to the control; at *p < 0.05, °p < 0.01, °p < 0.001 — compared to group 2.

JIOTBI YBEJIMYUJIOCH Ha 12 % (p < 0.01), TaJIbMUTH-
HOBOM KHCJIOTBI — Ha 10 % (p < 0.01), CTeapUHOBOM
KHUCJIOTH — Ha 18 % (p < 0.001). B cBsA3U ¢ 3TUM CyM-
Ma HACBIEHHBIX KUPHBIX KUCJIOT BBIPOCIIA /10 56 %
(B rpymme koHTposi — 50 %). Cpemu MOHOEHO-
BBIX KMPHBIX KHCJIOT OTMEYAIOCh yBEJMYEeHUEe KO-
JINYeCTBa MAJbMUTOJIENHOBOU KHCIOTHI Ha 22 %
(p < 0.001). B psiiy ONMMHEHACHIIIEHHBIX KUPHBIX
KHUCJIOT CeMeHNCTBa N-6 KOJIMYECTBO JIMHOJIEBOM KIC-
JIOTBI OBLIIO CHIKEHO Ha 14 % (P < 0.01), apaxuIoHO-
BOH KUCJIOTHI — Ha 10 % (p < 0.001). B psimy nosuHe-
HACBIIEHHBIX JKUPHBIX KACJIOT CEMEHCTBA N-3 cofiep-
JKaHHe JIMHOJIEHOBOH KHCJIOTHI CHU3WIOCH HA 20 %
(p < 0.001) OTHOCUTENHHO KOHTPOJIS, SHKO3aeHTae-
HOBOM KHCJIOTH — Ha 29 % (p < 0.001), a IOKO3areKca-
€HOBOI KHCJIOTHI — Ha 49 % (p < 0.001). Cymma HacbI-
IIIEHHBIX JKUPHBIX KUCIIOT cocTaBuia 56 % (B rpyrme
KOHTPOJIA — 50 %), a HEHACHIIIIEHHBIX — 44 % (B TpyTI-
e KOHTPOJIST — 50 %), uTO 00YCIOBUIIO TIOBBIIIIEHHE
WH/IEKCA HACBHIIIEHHOCTH /10 1.27 (B TPyIIIe KOHTPO-
s — 1.00). Takum 06pazoM, B CHIBOPOTKE KPOBHU
KPBIC TIOCJIE CTPECCOBOTO BO3EHCTBUS MPOUCXOIUT
M3MeHeHNe MOJIEKY/IIPHBIX BUZIOB GoChOIUINUIOB B
CTOPOHY GOJIbIIIEl HACBHIIIEHHOCTH, YeM Y KOHTPOJIb-
HBIX JKHBOTHBIX.

[Tpu npodUTaAKTUIECKOM BBEJEHHN KOMILIEKCA
JIUTIH/IOB Y/IbBBI B IEPUO]] CTPECCOBOTO BO3/IEHUCTBIS
KOJINYECTBEHHbIE XAPAKTEPUCTUKY JKUPHBIX KHUCIIOT

stress there is a change in the molecular species of
phospholipids in the direction of greater saturation
than in control animals.

When prophylactic introduction of the complex
of Ulva lipids during the period of stress, the quan-
titative characteristics of fatty acids in the composi-
tion of phosphatidylcholine and phosphatidyletha-
nolamine of erythrocyte membranes did not differ
from the control values, whereas the introduction
of Essentiale revealed statistically significant dif-
ferences (see Table 1, 2). Thus, in the composition
of phosphatidylcholine in group 4, the content of
myristic acid increased by 19 % (p < 0.01) and pal-
mitoleic acid — by 8 % (p < 0.05) compared with
the control group. Among the polyunsaturated fat-
ty acids of the n-3 family, there was a significant
decrease in the content of linolenic acid by 17 %
(p < 0.001), eicosapentaenoic acid by 8 % (p < 0.05)
and docosahexaenoic acid by 11 % (p < 0.001). As
part of phosphatidylethanolamine relative to the
control group, the content of myristic acid increased
(by 8 %, p < 0.05) and the content of fatty acids
of the n-3 family decreased: linolenic acid — by
14 % (p < 0.001), eicosapentaenoic acid — by 17 %
(p < 0.001), docosahexaenoic acid — by 19 %
(p < 0.001).
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Tao6umuma 2. CoiepykaHre OCHOBHBIX BH/IOB JKUPHBIX KHCIOT B (pocaTHANISTAHOIAMUHE SPUTPOIUTAPHBIX MeMOpaH
KPBIC IIpU CTpecce U KOPPEKLIUH JIMIMUIHBIM KOMIUIEKCOM U3 YJIbBBI U DCCEHLIHAJIe, B % OT CYMMBI BCEX KUPHBIX KUCJIOT

(M +m)

Table 2. The content of the main types of fatty acids in phosphatidylethanolamine of rat erythrocyte membranes under
stress and correction by lipid complex from Ulva extract and Essentiale, % of the total of all fatty acids (M + m)

JKupusie 1-s rpymmna 2-51 TPyIIIIA 3-A Tpymnma 4-5 TpyIIa

KHCJIOTHI (xoHTpOJIB) («aHCTBII» CTpece) (cTpecc + JTUTUABI YIIBBHI) (ctpecc + dcceHnuane)
Fatty acids  Group 1 (control) Group 2 (“pure” stress) Group 3 (stress + Ulva lipids) Group 4 (stress + Essentiale)
14:0 1.30 £ 0.03 1.45 + 0.03? 1.36 + 0.03% 1.40 £ 0.03"

16:0 30.64 + 0.47 33.79 + 0.682 30.38 + 0.74° 31.57 £ 0.66%

18:0 17.95 + 0.50 21.13 + 0.503 17.65 £ 0.58¢ 18.37 £ 0.48¢

16:1 4.11 + 0.07 5.00 + 0.078 4.18 £ 0.12¢ 4.03 + 0.07¢

18:1 8.61 £ 0.38 9.54 + 0.26! 8.60 + 0.32% 8.31+ 0.30°

18:2 n-6 8.00 £ 0.33 6.86 + 0.30! 8.03 + 0.44 8.11 £ 0.26°

20:4 n-6 22.88 + 0.65 18.27 + 0.373 22.85 + 0.63°¢ 22.84 + 0.59°

18:3n-3 1.40 £ 0.04 1.12 £ 0.043 1.69 + 0.11¢ 1.20 £ 0.033

20:51n-3 1.21 £+ 0.03 0.86 + 0.023 1.26 + 0.04° 1.00 + 0.03%°

22:6 n-3 3.90 £ 0.07 1.98 + 0.053 4.00 + 0.22° 3.17 £ 0.08%¢

B cocraBe ¢ocharuamixonuHa u docdaTuamisTa-
HOJIAMUHA MeMOpaH 3PUTPOIUTOB HE OTJINYAIIUCH OT
KOHTPOJIPHBIX 3HAUeHHUH, TOr/la KaK IpU BBEIEHUH
dcceHruane ObUTM BBISBJIEHBI CTATUCTHYECKH J0-
cToBepHbIe pasiuuusd (cM. Tabu. 1, 2). Tak, B cocTaBe
docharnanaxonuHa B 4-1 TPyHIE COAEPKAHNIE MU-
PUCTHHOBOH KHCJIOTHI HOBBICHJIOCH HA 19 % (p < 0.01)
U MAJTbMUATOJIEMHOBOU KUCIOTHI — Ha 8 % (p < 0.05)
10 CPaBHEHMUIO C TPYIIION KOHTPOJIs. B psmy nosune-
HACBIIIEHHBIX JKUPHBIX KUCJIOT ceMeHCcTBa N-3 OTMe-
YaJioch IOCTOBEPHO CHIDKEHE COZIEPIKAHUS JIMHOJIe-
HOBOU KUCJIOTHI HA 17 % (p < 0.001), SlKO3ameHTae-
HOBOH KUCIOTH — Ha 8 % (p < 0.05) U IoKO3arekcae-
HOBOH KUCJIOTHI — Ha 11 % (p < 0.001). B cocrase doc-
(aTunIsTAaHOIAMUHA OTHOCUTEIBFHO TPYIIBI KOH-
TPOJIS BO3POCJIO COZIEPKAHNE MUPUCTUHOBOU KHCJIO-
ThI (Ha 8 %, p < 0.05) ¥ CHU3WJIOCH COZIEPIKAHIIE KUP-
HBIX KHCJIOT CeMeHCTBa N-3: JIMHOJIEHOBOM KHCJIO-
ThI — Ha 14 % (p < 0.001), SHKO3aTEHTAEHOBOH KHC-
JIOTBI — Ha 17 % (p < 0.001), JOKO3areKCaeHOBOU KHC-
JIOTBI — Ha 19 % (p < 0.001).

IIpu cpaBHEHUU COZIEPIKAHUSA KUPHBIX KUCJIOT
IIPU BBEIEHUU JIUIIUAHOTO KOMIUIEKCA U3 DKCTPAK-
Ta yJIbBBI U DcceHnuane (3-1 U 4-s TPYIIIHI) C TaKO-
BBIMH BO 2-U TPYIIIE («YHCTHIA» CTPECC) OTMEYATUCH
CTaTUCTUYECKU JIOCTOBEPHBIE PA3JIUYHUS IO BCEM HC-
CJIeJOBAaHHBIM IIOKA3aTesIsIM, OJHAKO B 3aBUCHMOCTH
OT BBEJIEHHOTO TIpernapara MposBJIsyIach Pa3Has cTe-
IleHb BBIpayKeHHOCTU. Tak, mpu BBeIEHUU JIUIIHJIOB
yIbBBI U AcceHnmase B cocraBe (ocdaTuanIxoin-
Ha CHIDKJIOCH COZlepyKaHWEe MHUPHUCTUHOBON KHCJIO-
THI Ha 14 % (p < 0.001) 1 2 % COOTBETCTBEHHO, a TAK-
JKe MaJIbBMUTHHOBOU KUCJIOTH — Ha 13 % (p < 0.001)
1 10 % (p < 0.01) COOTBETCTBEHHO, CTEAPUHOBOM KHC-

When comparing the content of fatty acids in
the introduction of lipid complex consisting of Ulva
extract and Essentiale (group 3 and 4) with those in
group 2 (“pure” stress) there were statistically sig-
nificant differences in all studied parameters, but
depending on the drug injected, a different degree of
severity was manifested. Thus, with the introduction
of Ulva lipids and Essentiale of phosphatidylcho-
line, the content of myristic acid decreased by 14 %
(p < 0.001) and 2 % respectively, as well as palmitic
acid — by 13 % (p < 0.001) and 10 % (p < 0.01) re-
spectively, stearic acid — by 9 % (p < 0.001) and 4 %
respectively. Among monoenic fatty acids, palmi-
toleic acid decreased by 9 % (p < 0.001) and in-
creased by 1 % with the introduction of Essentiale.
In the number of fatty acids of the n-6 family, the
amount of linoleic acid increased by 13 % (p < 0.01)
with the introduction of Ulva lipids, and with the in-
troduction of Essentiale — by 8 % (p < 0.05). The
content of arachidonic acid was higher than that at
“pure” stress by 29 % (p < 0.001) in group 3 and
by 21 % (p < 0.001) in group 4. Among the fatty ac-
ids of the n-3 family an increase in linolenic acid in
group 3 by 24 % (p < 0.001) and in group 4 by 9 %
should be noted. The amount of eicosapentaenoic
acid increased by 41 % (p < 0.001) with the introduc-
tion of Ulva lipids and by 8 % with the introduction of
Essentiale. Attention is drawn to the increase in the
amount of eicosapentaenoic acid by 49 % (p < 0.001)
in group 3 and 24 % (p < 0.001) in group 4.

The content of myristic acid in phosphatidyl-
ethanolamine in comparison with group 2 decreased
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JIOTBI — Ha 9 % (p < 0.001) ¥ 4 % COOTBETCTBEHHO.
B psily MOHOEHOBBIX >KUPHBIX KHCJIOT OTMEYaIOCh
CHIDKEHHE TaJbMHUTOJIEMHOBON KHCJIOTHI Ha 9 %
(p < 0.001) 1 OBBIIIIEHNE HA 1 % TP BBEAEHUN JC-
ceHIuasie. B psaay >KUPHBIX KHUCIIOT ceMelcTBa n-6
KOJIMYECTBO JITHOJIEBOHM KHCJIOTHI BO3POCJIO HA 13 %
(p < 0.01) IpU BBeIEHUH JINITH/IOB YJIbBBI, a IPU BBE-
JeHnu dcceHruasie — Ha 8 % (p < 0.05). Coneprka-
HUe apaXUIOHOBOU KUCJIOTHI OBLIO BBIIIIE, YeM TaKO-
BOe IIPU «YHUCTOM» CTpecce Ha 29 % (p < 0.001) B 3-i1
rpymre u Ha 21 % (p < 0.001) B 4-# rpynme. B psamxy
JKUPHBIX KHCJIOT CeMeMCTBa N-3 CJIeyeT OTMETHUTD
YBeJIMUEHUE B 3-H IPYIIIe JUHOJIEHOBOU KUCIOTHI HA
24 % (p < 0.001), a B 4-1 rpymnme — Ha 9 %. Komue-
CTBO 3MKO3aIIeHTA€HOBOH KHUCJIOTHI BEIPOCIIO HA 41 %
(p < 0.001) IpU BBEJIEHUH JIUIIU/IOB YJIbBHI U HA 8 %
pu BBeieHUH dcceHnpase. OOparraer Ha ce0sl BHU-
MaHUe yBeJINYeHNEe KOJTNUECTBAa SMKO3aIEHTA€HOBOK
KHUCJIOTHI Ha 49 % (p < 0.001) B 3-1i TpyTne u Ha 24 %
(p < 0.001) B 4-1 rpymre.

B cocraBe ocdaTtupnnsTaHOIaMUHA COEPIKA-
HHE MHUPUCTUHOBOU KHUCJIOTHI IO CPABHEHUIO CO 2-H
TPYIIOH CHU3MWIOCh HA 6 % (p < 0.05) IpU BBejE-
HUU JIMNIUJOB YJIbBHL U Ha 3 % — Accernuuasue. Co-
JleprKaHue MaJIbMUTUHOBOHM U CTEAPUHOBOM KUCJIOT,
a TakKe MOHOEHOBBIX KUCJIOT IIPU BBEJAEHUU JINITU-
JIOB YJIBBBI YIIAJIO B CPeIHEM Ha 10—16 % (p < 0.01),
TOT/Ia KaK IPU BBeJIEHNU JcceHIuane — Ha 13—19 %
(p < 0.01 (0.001)). B psiay *KUPHBIX KUCTIOT CEMeH-
CTBa N-6 IPHU BBEJAEHUU JIUIIU/OB YJIbBBI JOCTOBEP-
HO OBLJIO BBIIIIE COZEPIKAaHUE JINHOIeBOH (Ha 17 %,
P < 0.05) ¥ apaxuIOHOBOM (Ha 25 %, p < 0.001) KHuC-
JIOT, TOT/Ia KaK IIPHU BBEIEHUU JCCEHITAJIE UX CO-
JleprKaHue Bo3pocso Ha 10 U 18 % (p < 0.001) co-
OTBETCTBEHHO. B psJly KUPHBIX KHUCJIOT CEMEHCTBa
n-3 cJieJIyeT OTMETUTH YBEJIMUEHUE COIePIKAHUSA JTU-
HOJIEHOBOM KHCJIOTHI Ha 51 % (p < 0.001), 3HKO3a-
MMEHTAaeHOBOM KHUCJIOTHI — Ha 47 % (p < 0.001) u JI0-
KO3areKCcaeHOBOU KHCJIOTHI — Ha 99 % (p < 0.001)
IpU BBEJIEHUU JIUIUJOB YJIbBBI 10 CPABHEHUIO C
AQHIOTUYHBIMU 3HAUYEHUSIMU IIPU «IUCTOM» CTpec-
ce, TOrZla KaK IPHU BBEIEHUU ICCEHITHANIE COJEP-
’KaHMe 9TUX KUCJIOT YBEJIMYWIOCh Ha 7, 16 U 60 %
(p < 0.001) cootBercTBeHHO. CyMMa HACBHIIIIEHHBIX
JKUPHBIX KUCIOT B dhochaTUaNIX0INHe IIPU BBeJle-
HUU JIMITHJIOB YJIbBBI COCTABIISIA 43 %, HEHACHIIIIEH-
HBIX KUPHBIX KUCIOT — 57 %, UHAEKC HACBIIIIEHHO-
CTH — 0.75; TIPU BBEJIEHUH JCCEHI[Mae CyMMa Ha-
CBIIIIEHHBIX JKUPHBIX KUCIOT — 45 %, HEHACHIIIEeH-
HBIX KUPHBIX KUCIIOT — 55 %, WH/IEKC HACBIIIEHHO-
cti — 0.82. CymMMa HacChIIeHHBIX KUPHBIX KUCJIOT
B cocTaBe dhochaTuanIsTaHOIaMIHA TPU BBEZIEHUN
JIUTIA/IOB YJIBBBI COCTABJISIIA 49 %, HEHACHIIIEHHBIX
SKUPHBIX KUCTIOT — 51 %, UHJIEKC HACHIIIIEHHOCTH —
0.96; TIpU BBeZleHUHU JCCeHInale CyMMa HACBIIeH-

by 6 % (p < 0.05) with the introduction of Ulva lip-
ids and by 3 % — Essentiale. The content of palmitic
and stearic acids as well as monoenic acids fell by an
average of 10—-16 % (p < 0.01) with the introduction
of Ulva lipids, while with the introduction of Essen-
tiale — by 13—-19 % (p < 0.01 (0.001)). In a number
of fatty acids of the n-6 family the content of linoleic
(17 %, p < 0.05) and arachidonic (25 %, p < 0.001)
acids was significantly higher with the introduc-
tion of Ulva lipids, whereas with the introduction of
Essentiale their content increased by 10 and 18 %
(p < 0.001) respectively. Among the fatty acids of
the n-3 family an increase in the content of linolenic
acid by 51 % (p < 0.001), eicosapentaenoic acid —
by 47 % (p< 0.001) and docosahexaenoic acid — by
99 % (p < 0.001) with the introduction of Ulva lip-
ids compared to similar values with “pure” stress,
whereas with the introduction of Essentiale the
content of these acids increased by 7, 16 and 60 %
(p < 0.001) respectively. The sum of saturated fatty
acids in phosphatidylcholine with the introduction
of Ulva lipids was 43 %, unsaturated fatty acids —
57 %, saturation index — 0.75; when injected Essen-
tiale amount of saturated fatty acids — 45 %, unsatu-
rated fatty acids — 55 %, saturation index — 0.82.
The amount of saturated fatty acids in phosphatidyl-
ethanolamine with the introduction of Ulva lipids
was 49 %, unsaturated fatty acids — 51 %, saturation
index — 0.96; with the introduction of Essentiale
amount of saturated fatty acids — 53 %, unsaturated
fatty acids — 47 %, saturation index — 1.13.

Under the experimental model of stress expo-
sure (vertical fixation of animals for dorsal cervical
fold (physical stress)), there is a violation of the ratio
of fatty acids in the phospholipid fractions of eryth-
rocyte membranes. The growth of saturated fatty ac-
ids is due to their synthesis from acetyl-COA, which
is formed in excess under stress as a result of lipoly-
sis activation in adipose tissue [13]. At the same
time, during stress, inhibition of elongases and de-
saturases of fatty acids occurs, resulting in reduced
synthesis of polyunsaturated fatty acids, which leads
to a deficiency of arachidonic, eicosapentaenoic and
docosahexaenoic fatty acids in the composition of
phospholipids [14]. Redistribution of fatty acids in
the membrane of erythrocytes under stress involves
changes in its physical and chemical properties, per-
meability, lability and complexity of the passage of
the erythrocyte in the microvasculature. It is known
that under the influence of chemical stress, new
molecular types of phospholipids appear in eryth-
rocyte membranes [14]. Apparently, similar meta-
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HBIX JKUPHBIX KUCJIOT — 53 %, HEHACBIIIIEHHBIX KUP-
HBIX KUCJIOT — 47 %, UHJIeKC HACBIIIIEHHOCTH — 1.13.

B ycy10BUAX SKCIIEpUMEHTAIBHON MOJIEITH CTpec-
COBOTO BO3JIEHCTBUSA (BepTUKAIbHAS (DUKCAITHIS KU~
BOTHBIX 3a JIOPCATIBHYIO IIEHHYI0 CKIAAKy (pusnue-
CKUH CTpecc)) MPOWCXOIUT HApYIIIEHHE COOTHOIIIEe-
HUA KUPHBIX KUCJIOT B cocTaBe (pocdoiumuaHbIx
dpaxmuit MmeMOpaH 3pUTPOUUTOB. PocT HachIeH-
HBIX JKUPHBIX KUCJIOT OOYCJIOBJIEH WX CHHTE30M U3
aneti-KoA, KOTOpBI B M30BITKe 0Opasyercs: mpH
cTpecce B pe3yJIbTaTe aKTUBAIIMH JIMIION3a B XKUPO-
BOI TKaHH [13]. B To ’Ke Bpems IpH cTpecce Mpouc-
XOJIUT MHTUOWPOBAHUE BJIOHTA3 U JIecaTypas JKUPHBIX
KHCJIOT, B Pe3yJIbTaTe YeTr0 CHIKAETCS CUHTE3 TOJTH-
HEHACBIIEHHBIX JKUPHBIX KHUCJIOT, YTO HMPUBOAUT K
Jepunuty apaxus0HOBOM, SIKO3aIIeHTaeHOBOU U J10-
KO3areKCaeHOBOU JKUPHBIX KUCJIOT B cocTaBe (ocdo-
unuoB [14]. TlepepactipesiesieHue B MeMOpaHe SpH-
TPOIIUTOB KUPHBIX KUCJIOT IIPH CTPecCe MpeAToara-
eT u3MeHeHue eé GU3UKO-XUMUYECKUX CBOMCTB, IIPO-
HUIIAeMOCTH, JIAOMIBHOCTH U CJIOKHOCTH ITPOXOK/IEe-
HUSI DPUTPOIIUTA 10 MUKPOIIUPKYJIATOPHOMY PYCIy.
V3BeCTHO, YTO TOJ, /IECTBHEM XHUMHYECKOTO CTpec-
ca TIOSBJISIOTCSI HOBBIE MOJIEKYJIIPHBIE BUABI (oc-
donunuoB B MeMOpaHax 3puUTpPonUTOB [14]. ITo-
BUJIUMOMY, aHAJOTHYHblE MeTaboJIMuecKre Hapy-
IIEHUs BO3HUKAIOT U MPU DKCIEPUMEHTAIBHOM (Pu-
3UYECKOM cTpecce (BepTukaiabHas dukcarus). [lep-
CIEKTUBHBIMU TIperapaTaMi, KOPPEKTUPYIOIIIMI
MeTaboIIUecKre W3MeHEHUs, BO3HUKAIOIINE IIPHU
cTpecce, SIBJISIOTCS IPUPO/IHbIE JIUTUHBIE KOMIUIEK-
CBI MOPCKOTO IPOUCXOkKAeHu:A, coaepxkarue [THKK
ceMelicTBa n-3, KOTOpble 00JIaIal0T permapaTHBHBIM
neticteueM [15]. ITo HalleMy MHEHHIO, BBeZIEHUE JIH-
MIUHBIX KOMIUIEKCOB MOPCKOTO TIPOUCXOMKAEHIS CO-
IIPOBOXK/IAETCSI BCTPAUBAHUEM IOJTMHEHACHIIIEHHBIX
JKUPHBIX KUCJIOT B hocdoumu/bl MeMOpaH 3pUTPO-
nuTOB. JJaHHBIN OMOXMMHYECKUH MEXaHU3M CII0CO0-
CTBYeT pelapanuu MeMOpaH SPUTPOLUTOB IIPU BBe-
JIEHUU JINITH/IOB U3 YKCTPAKTA YJIbBBL.

3AK/IIOUEHUE

IIpu aHamu3e COMIEPKAHUS KHUPHBIX KHCJIOT B
MeMOpaHaX SPUTPOLUTOB IPH BBEAEHHUU JIMIIH/I-
HOTO KOMILIEKCA M3 BKCTpPAKTa VJIbBBI U IIpermapa-
Ta CpaBHEHUsI «DCCeHIranie» ObUIN BBIIBJIEHBI HAU-
Oostee 3HAUMMbIe P@EKTHI ¥ JTUIHUTHOTO KOMILIEK-
ca U3 DKCTpaKTa yabBbl. CeyeT OTMETHUTh, UTO B CO-
craB dccennmaine (pochaTUUIXOIUH COEBBIX 00-
00B) MpPEUMYIIECTBEHHO BXOMAAT JIUHOJIEBast (OKOJIO
70 %), a Tak)Ke JIMHOJIEHOBAS ¥ OJIETHOBAsI KUCJIOTHI,
B TO BpeMsI KaK B JIUITUTHOM KOMILIEKCE U3 BKCTPAKTa
VJIbBBI IPUCYTCTBYET ITUPOKUH CITEKTP *KUPHBIX KHC-
JIOT ceMelcTBa n-3 (JIMHOJIEHOBAsA, SHKO3aleHTaeHO-
Basi, IOKO3areKCaeHoBask KUCJIOTHI), a TAKXKe N-6 (J1u-
HOJIeBasi U apaxuzioHoBas). [1o-BUAUMOMY, IPUCYT-

bolic disorders occur during experimental physical
stress (vertical fixation). Promising drugs that cor-
rect metabolic changes that occur under stress are
natural lipid complexes of marine origin containing
n-3 PUFAs, which have a reparative effect [15]. In
our opinion, the introduction of lipid complexes of
marine origin is accompanied by the embedding of
polyunsaturated fatty acids in the phospholipids of
erythrocyte membranes. This biochemical mecha-
nism contributes to the repair of erythrocyte mem-
branes with the introduction of lipids from Ulva ex-
tract.

CONCLUSION

The analysis of fatty acids in erythrocyte mem-
branes with the introduction of the lipid complex
from the extract of Ulva and comparison drug “Es-
sentiale” was identified the most significant effects
of the lipid complex from the extract of Ulva. It
should be noted that the composition of Essentiale
(phosphatidylcholine soybeans) mainly includes
linolenic (about 70 %), as well as linolenic and oleic
acids, while in the lipid complex of the extract of
Ulva there is a wide range of fatty acids of the n-3
family (linolenic, eicosapentaenoic, docosahexae-
noic acid), as well as n-6 (linoleic and arachidonic).
Apparently, the presence of polyunsaturated fatty
acids of both families causes a higher biological ac-
tivity in the lipid complex of Ulva extract compared
to Essentiale.

The results of the study suggest that the preven-
tive use of algae lipids containing a wide range of
phospholipids and polyunsaturated fatty acids can
be useful and promising when exposed to stress on
the body.

Conflict of interest. The authors declare no
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CTBHE TOJIMHEHACHIIEHHBIX KUPHBIX KUCJIOT 000MX
ceMeHcTB 00yCIIOBIMBAET 00Jiee BHICOKYIO OGMOJIOTH-
YEeCKYI0 aKTUBHOCTb Y JIUIIHTHOTO KOMILJIEKCA U3 DKC-
TPAKTa YJIbBBI I10 CPABHEHUIO ¢ JCCeHIINAIE.

PesysnbpraThl UCCIEIOBAHUS CBHU/IETETHCTBYIOT
0 TOM, YTO NMpOodUIaAKTUUEeCKOe IpUMeHEHNe JIUIIHN-
JIOB MOPCKUX BOJIOPOCJIEH, COAEPKAIIUX IIUPOKUN
criekTp GocdoUNUAO0B U MOJTMHEHACHIIIIEHHBIX KUP-
HBIX KHCJIOT, MOKET ObITh TOJIE3HBIM U IEPCIEKTUB-
HBIM IIpU BO3/IEHCTBUU CTpecca Ha OPTaHNU3M.

KoH@IUKT HHTEPECOB. ABTOPHI 3asBJISAIOT 00
OTCYTCTBUM KOH(MJINKTA HHTEPECOB.
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Association of polymorphisms in the promoter regions of MMP2,
MMP3 and MMP9 genes with cardiovascular risk factors in patients
with rheumatoid arthritis

Omelchenko V.0.}, Letyagina E.A.}, Shevchenko A.V.}, Konenkov V.1.}, Pospelova T.I.2,
Korolev M.A.!

'Research Institute of Clinical and Experimental Lymphology (Novosibirsk)
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AHHOTAIIUA

C 1es1p10 UByYEeHHA aCCOLUAIUN OJTHOHYKJIEOTH/IHBIX TOJIMMOPGU3MOB IIPOMOTOPHBIX y4acTKOB reHoB MMP2, MMP3
u MMP9 ¢ pakTopamu CepIeYHO-COCYICTOTO PUCKA U MTOPAKEHNEM KapOTHAHBIX apTEPHUil y O0JIbHBIX PEBMATOUIHBIM
aptpuroMm (PA) 6bu1H 06¢c1e1oBaHbI 212 60bHBIX PA (181 jkeHIMHA, 31 My»KUMHA; CPEHUI Bo3pacT — 58.0 roza) ¢ yme-
PEHHOI ¥ BBICOKOI aKTHBHOCTHIO 3abosieBaHus (cpeHsis oneHka mo DAS28 — 4.96). B xojie vicciei0BaHUsl yCTaHABIIN-
BaJIUCh TPAJUIIMOHHbBIE U CBSI3aHHBIE C TEYEHUEM BOCIIAJIUTEIbHON apTponaTuu (pakTOphl CEPIEUYHO-COCY/TUCTOTO PUCKA;
TIPOBO/IMJIOCH TEHOTUIIMPOBAHUE C OTIPE/IEJIEHUEM O/THOHYKJIEOTUAHBIX ToauMopdusmoB MMP3 5A-1171 6A (rs3025058),
MMP9 C-1562T (rs3918242), MMP2 C-1306T (rs2438650). C OMOIIIbI0 YIBTPAa3BYKOBOH fomuieporpadun Gpaxuorie-
(anbHBIX apTepUil BBIABIISAIN aTePOCKIepoTHUecKre Osamkn (AB).

¥ 607bHBIX ¢ TeHOTUIIOM MMP9 -1562TT AB BCTpeuasuch uaiie, 4eM y Hocurtesiel aukoro aiens C (71.4 % npoTus
26.3 %, p = 0.022), 1 3Ta aCCOIUAIUs COXPAHSIIACH JJaKe IOC/Ie KOPPEKTUPOBKH 10 BO3pacTy | mosty. I'eHorun MMP2
-1306TT Bcrpeuascs y 18.6 % 6osbHBIX ¢ AB B cpaBHeHHH € 7.9 % ¥ 60IBHBIX 6e3 Ossmku (p = 0.025), HO TIOC/Ie KOPPeK-
IIUY TI0 BO3PACTY U IOJIy JAHHbIE PA3JINUUs HUBEJIUPOBIHCH (P = 0.14).

Takum 00pa3oM, BBISIBJIEHBI OTJIMYHS BCTPEYAEMOCTH PA3JIMYHbBIX FeHOTUNOB MMP2 u MMPQ B 3aBUCHMOCTH OT Ha-
smuust AB y 6051bHBIX PA, UTO CBH/IETEJIBCTBYET O BO3MOXKHOM BJIMSTHHH 3THX IMOJUMOP(PU3IMOB Ha IOPAYKEHUE KAPOTH/I-
HBIX apTepuii 1 GOpMUPOBaHUE MTPEAPACIOTIOKEHHOCTH K PA3BUTHIO CEPAEUHO-COCYAUCTHIX COOBITHH.

Karoueavte caoea: peBMaTOUJHBIN apTPUT, CEPAEYHO-COCY/IUCThIE 3a00eBaHusA, HAKTOPHI PHCKA, aTEPOCKIEPO3,
KOHCTaHTHBIE T€eHETUYECKHE MapKePhI, I'S3025058, 153918242, rs2438650.

ABSTRACT

In order to study the association of single-nucleotide polymorphisms in the promoter regions of MMP2, MMP3 and
MDMP9 genes with cardiovascular risk factors and carotid artery lesions in patients with rheumatoid arthritis (RA) 212
patients with RA (181 women, 31 men; mean age — 58.0 years) with moderate and high disease activity were examined (av-
erage DAS28 score — 4.96). The study established traditional and associated with the course of inflammatory arthropathy
cardiovascular risk factors; genotyping was carried out with the definition of single-nucleotide polymorphisms MMP3 5A-
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1171 6A (rs3025058), MMP9 C-1562T (rs3918242), MMP2 C-1306T (rs2438650). Atherosclerotic plaques were detected

by ultrasound dopplerography of brachiocephalic arteries.

In patients with the MMPg -1562TT genotype atherosclerotic plaques were more common than in carriers of wild-
type allele C (71.4 % vs. 26.3 %, p = 0.022), and this association remained even after adjustment by age and sex. The
MMP2 -1306TT genotype was found in 18.6 % of patients with AB compared to 7.9 % in patients without plaque
(p = 0.025), but after correction by age and sex these differences were leveled (p = 0.14).

Thus, the differences in the occurrence of different MMP2 and MMPg genotypes depending on the presence of AB in
RA patients were revealed, which indicates the possible impact of these polymorphisms on the carotid arteries damage and
the formation of a predisposition to the development of cardiovascular diseases.

Keywords: rheumatoid arthritis, cardiovascular diseases, risk factors, atherosclerosis, constant genetic markers,

rs3025058, 1s3918242, rs2438650.

BBEJAEHWUE

PeBmarounnpiii aprput (PA) — ayTomMMyHHOe
peBMaruyeckoe 3a00JieBaHME, XapaKTepU3YIOIIee-
¢l XpOHHYECKUM BPO3UBHBIM apTpUTOM (CHHOBU-
TOM) U CUCTEMHBIM TOpPaKEHUEM BHYTPEHHUX Opra-
HOB. CMepTHOCTD y 60JIbHBIX PA mpeBbImaer obie-
MIOMYJIAIMOHHYI0, YTO CBA3BIBAIOT ¢ (POpPCHPOBaAH-
HBIM TEUEHHEM aTepockyepos3a Ha ¢GoHe XpOHUYe-
cKoro BocnasieHus [1]. Passurue kak camoro PA, Tak
U CEpJIETHO-COCYAVCTON NATOJIOTHN IPOUCXOAUT Ha
OCHOBE HMHTETPAJIbHBIX B3AaUMOJIEHCTBUN TeHeTHYe-
CKHUX 0COOEHHOCTeN opraHu3Ma U (paKkTOpOB BHEII-
Hel cpeabl. OMHOHYKJIEOTHJIHBIE TTOJTUMOPHU3MBI
(single nucleotide polymorphisms, SNPs) B mpomo-
TOPHBIX PerMOHAX 'eHOB MOIYT 3HAYUMO BJIUATH Ha
YPOBEHB 3KCIIPECCUU, TEM CaMbIM (OPMHUDYS HATH-
e IpepaCIIOIOKEHHOCTH K TOMY WJIM HHOMY OTBe-
Ty Ha Bo3jelicTBue. B CBA3Y ¢ 5TUM IIOKCK KOHCTAHT-
HBIX TeHeTHYECKIX MapKepPOB OCTAETCs aKTyaJbHOH
3ajlauedl TPEeBEeHTUBHON W II€PCOHATU3UPOBAHHOU
MEZUIUHEI.

OHUM U3 BO3MOXKHBIX MEXaHU3MOB, JIEKAIIIUX
B OCHOBE ITATOJIOTUYECKOTO IIPOoIecca B CTEHKE COCY-
J1a, MOXKET OBITh HApYIIIEHHE PEMOJIETUPOBAHMUS CO-
eIMHUTEJIbHON TKAaHU, B PEryJIAIUH KOTOPOTO He-
MAaJIOBaXKHYIO POJIb UT'PAIOT MATPUKCHBIE METaJLJIO-
poTerHa3bl. MaTpHUKCHBIE MeTaJUIONPOTENHA3BI
(matrix metalloproteinases, MMPs) — cemelicTBO
[IIMHK-3aBUCUMBIX 3H/IONENTH/Ia3, OTBETCTBEHHBIX
3a paciierieHne 6eJKoB, Jale BHEKJIETOYHOTO Ma-
Tpukca [2]. Y dyesioBeka 0OHAPYKEeHO 24 reHa, KO-
pytomux 23 MMPs. B Hopme X OpoAyKIUsA B IIOKOe
KJIETKAaMH UMMYHHOU CUCTEMbI HAXOAUTCS HA HU3-
koM ypoBHe. ITomaBistomee 6osbmuaCTBO MMPS
MPOIyIINPYIOTCA B BUZEe HEAKTHUBHBIX (HEPMEHTOB,
YTO IIpeJOTBpAIllaeT CIOHTAHHOE IIOBpEeKJIeHHe
OKPY?KaIOI[ero MaTPHUKCA, a UX aKTHUBALIMS OCYIIIEeCT-
BJISIETCA COOTBETCTBYIOIIIMMH IPOTea3aMu. IKC-
IIpecculo, cekpenuo u akruanuio MMPs ycunuba-
IOT BOCHIAJIUTEJIbHBIE ITUTOKUHBI 1 XeMOKHUHEI. Jlaxe
rmocJie mepexo/a B akTUBHOe cocTtogHue MMPs mo-
I'yT OBITH UHTUOMPOBAHBI COOTBETCTBYIOIITUMHU UHTH-

INTRODUCTION

Rheumatoid arthritis (RA) is an autoimmune
rheumatic disease characterized by chronic erosive
arthritis (synovitis) and systemic damage to the in-
ternal organs. Mortality in patients with RA exceeds
the general population, which is associated with
forced atherosclerosis on the background of chronic
inflammation [1]. The development of both RA and
cardiovascular pathology is based on the integral
interactions of genetic characteristics of the organ-
ism and environmental factors. Single-nucleotide
polymorphisms (SNPs) in the promoter regions of
genes can significantly affect the level of expression,
thereby forming the presence of a predisposition to
a particular response to the impact. In this regard,
the search for constant genetic markers remains an
urgent task of preventive and personalized medicine.

One of the possible mechanisms underlying the
pathological process in the vessel wall may be a vio-
lation of connective tissue remodeling, in the regu-
lation of which matrix metalloproteinases play an
important role. Matrix metalloproteinases (MMPs)
belong to the family of zinc-dependent endopepti-
dases responsible for the cleavage of proteins, more
often than extracellular matrix [2]. In humans, 24
genes encoding 23 MMPs were found. Normally,
their production at rest by cells of the immune sys-
tem is at a low level. The vast majority of MMPs are
produced in the form of inactive enzymes, which
prevents spontaneous damage to the surrounding
matrix, and their activation is carried out by the
corresponding proteases. The expression, secretion
and activation of MMPs are enhanced by inflamma-
tory cytokines and chemokines. Even after the tran-
sition to the active state, MMPs can be inhibited by
appropriate inhibitors (tissue inhibitor of metallo-
proteinases — TIMP), which are actively expressed
by unstimulated peripheral blood monocytes,
B- and T-cells [3]. On the one hand, MMPs prevent
intima thickening at an early stage of atheroscle-
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6utopamu (tissue inhibitor of metalloproteinases —
TIMP), KOTOpble aKTUBHO DKCIIPECCUPYIOTCS HECTHU-
MYJIIDOBAHHBIMU MOHOIIUTAMH IepUpEPUIECKON
kpoBH, B- m T-wierkamu [3]. C offHOW CTOpOHBI,
MMPs nipenATCTBYIOT YTOJIIIIEHUIO NHTUMBI Ha PaH-
HeH crajinu GOPMHUPOBAHUSA ATEPOCKIEPOTUUECKOUN
6nsamxku (ACB), a ¢ ipyroii — croco6CTBYIOT paspy-
IIEHUI0 BHEKJIETOYHOTO MaTPHUKCA, YTO MPUBOJUT K
paspbIBy OJsAIIKY [4].

MartpukcHas MetasutonporenHasza — 2 (MMP2,
JKeJlaThHa3a A) aKkTUBHA B OTHOIIEHUH KOJUIareHa
IV Tuma, oCHOBHOTO KOMIIOHEHTA 0a3aJIbHBIX MEM-
6paH. OCHOBHbBIE UCC/IEZIOBAHUA OBLIIN HAIPABJIEHBI
Ha U3yYEHUeE ee YIaCTUsI B UHBA3UU KJIETOK IIPU OITy-
XOJIEBBIX ITPOLIECCaX, apTPUTE U aTepOreHe3e, MUTPa-
MU ¥ TposIudeparuy ri1aIKOMBIIIIEUHBIX KJIETOK CO-
cynoB. «HokayrupoBanue» MMP2 y mbliiieil MoxeT
KaK yMeHbIIaTh 00pa30BaHUE UHTUMBI B COCY/IE, TAK
Y 3aIlUIIATh OT 00pa30BaHUsA aHEBPU3M, UTO XapaK-
TEPU3YET JIBOSIKHE BO3MOXKHOCTH METAJLJIONIPOTENHA-
3bI B 3aBUCUMOCTH OT MUKPOOKpy-keHud. /[y MMP2
nokasaHo, uro SNP MMP2 C-1306T (rs2438650)
IIPUBOJIUT K MMOBPEXK/IEHUIO SP1-CBA3BIBAIOIIETO Cali-
Ta ¥ CHUKEHUIO TPAHCKPHUIIIIMOHHOW aKTUBHOCTH [5].
B ACDB copep:xanue MMP2 Brillle, ueM B HEIIOBPEXK-
JIEHHOM COCY7ie, IIPH 3TOM ee YPOBeHb OOJIbIIIe B CTA-
O6mpHON Osistke. Takske kommuectBo MMP2 B kpo-
BU yBeJIMUMBAeTcsA Hocyie mHMapKkTa MUoOKapaa [4],
U y>ke onrcano ygactue MMP2 B TeueHun mpoiecca
uieMuu-penepdysuu [2].

MarpukcHas MetasutonporenHasza — 3 (MMP3,
CTpOMeNIN3UH-1) 00J1a/1aeT MUPOKUM CIIEKTPOM OHO-
JIOTUYECKOU AaKTUBHOCTU. CeKperus ee OCYILeCT-
BJISIeTCSl TIPEUMYIIIECTBEHHO KJIETKAMU COeUHU-
TesibHOU TKaHU. [losmumopdusm MMP3 5A-1171 6A
(rs3025058), BaKJIIOUAIOIIUHCA B WHCEPIIMH aJI€HO-
3WHA, IPUBOJIUT K IBYKPATHOMY CHMKEHUIO SKCIIpec-
CHUU COOTBETCTBYIOIIETO MPOAYKTa [6]. AJens, cBs-
3aHHBIA C BBICOKOU 3KCIIPECCHEN, aCCOIMUPOBAH C
MEHBIIIEH BCTPEYAEMOCTBIO HIIIEMHYECKOH 00JIe3HU
cepara, HO ¢ GOJIBIITNM YUCJIOM UH(APKTOB, UTO MO-
JKeT OBITh OOYCJIOBJIEHO Pa3BUTHEM HECTAOWJIbHBIX
Gssitiiek. YpoBeHb MMP3 B KpOBU SIBJISIETCS IIPEHU-
KTOpPOM He(JIarOMpUsATHOTO KCXOZA IIOCJIE OCTPOTO
nHbpapKTa MUOKapza. B mesom, B ¢Bs3U ¢ KOppess-
nuel ¢ ypoBHeM C-peakTHBHOTO 0OeJKa, cofiep:KaHue
MMP3 B KpOBH MOKET OTpakaTh 00IIlee ITPOBOCIa-
JiTesibHOE cocTosiHue [7]. Takike paHee ObUTH ITOKa-
3aHbI 3HAUMMBbIe aCCOIMAIIY TeHOTUIA 5A5A ¢ Hamu-
YreM KapOTHU/THOTO aTepOCKIepo3a y My>kurH [8].

MarpukcHas MetayuionporenHasa — 9 (MMPo,
JKeJlaTHHa3a B) yuyacTByeT B Jierpasaliiil Kosuiare-
Ha IV tuna, sapagy ¢ MMP2. B nporusosec MMP2
JIaHHAs MeTaJIIONPOTeNHAa3a HanboJiee 4acToO HKC-

rotic plaque (AP) formation, and on the other hand,
contribute to the destruction of the extracellular
matrix, which leads to plaque rupture [4].

Matrix metalloproteinase — 2 (MMP2, gelatin-
ase A) is active against IV type collagen, the main
component of the basal membranes. The main
studies were aimed at studying its participation in
cell invasion in tumor processes, arthritis and ath-
erogenesis, migration and proliferation of vascular
smooth muscle cells. MMP2 “knockout” in mice can
both reduce the formation of intima in the vessel,
and protect against the formation of aneurysms,
which characterizes the dual possibilities of metal-
loproteinase depending on the microenvironment.
For MMP2 was shown that SNP MMP2 C-1306T
(rs2438650) causes damage to the Sp1-binding site
and reduced transcriptional activity [5]. The con-
tent of MMP2 in AP is higher than in an intact ves-
sel, while its level is higher in a stable plaque. The
amount of MMP2 in the blood also increases after
myocardial infarction [4], and the involvement of
MMP2 during the ischemia-reperfusion process has
been described [2].

Matrix metalloproteinase — 3 (MMP3, strome-
lysin-1) has a broad spectrum of biological activ-
ity. Its secretion is carried out mainly by connective
tissue cells. Polymorphism of MMP3 5A-1171 6A
(rs3025058), consisting in the insertion of adenos-
ine, leads to a twofold decrease in the expression of
the corresponding product [6]. Allele associated with
high expression is associated with a lower incidence
of coronary heart disease, but with a large number
of infarctions, which may be due to the development
of unstable plaques. MMP3 levels in the blood are a
predictor of adverse outcomes after acute myocardial
infarction. In general, due to the correlation with the
level of C-reactive protein, the MMP3 content in the
blood may reflect the general proinflammatory state
[7]. Also previously significant association of the
5A5A genotype with the presence of carotid athero-
sclerosis in men has been shown [8].

Matrix metalloproteinase — 9 (MMP9, gelatin-
ase B) is involved in the degradation of IV type col-
lagen, along with MMP2. In contrast to MMP2, this
metalloproteinase is most often expressed by leuko-
cytes and their predecessors. The highest levels of
MMPg9 were recorded in the field of accumulation of
foam cells and “shoulders” of AP. Polymorphism in
the MMP9g C-1562T (rs3918242) is associated with
predisposition to pathology of the coronary vessels
and the severity of their lesions. The association of
arterial wall stiffness with this polymorphism was
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IIpeccupyeTcs JIEUKOIUTAMU U UX IIPeJIIIeCTBeHHU-
kamu. Camsble BbicOKHe ypoBHH MMP9 3aperucrpu-
pOBaHBI B 00JIACTH HAKOIUIEHUS IEHUCTHIX KJIETOK
u «mneyax» ACB. Ilomumopduszm MMP9 C-1562T
(rs3918242) cBsizaH C TPeAPACIOJIOKEHHOCTHIO K
[IaTOJIOTHH KOPOHAPHBIX COCYZOB U C TSXKECTHIO HX
nopakeHus. Taxyke ObUIa ITOKAa3aHA ACCOLMAIUS
JKECTKOCTU apTePUAJIbHOM CTEHKU C YKa3aHHBIM I10-
JIMOpGU3MOM, a y MMAITIEHTOB C TUIIEPTOHIUYECKOU
60s1e3HBIO ¢ ajutesieM T TMOBBILIEH PHCK CEP/IEYHO-
COCYAUCTHIX COOBITHH. B mesiom, corsacHo surepa-
TYPHBIM JaHHBIM, HOCUTENIU ajens 1 JeMOHCTPU-
PyIOT yBestmueHue sxcnpeccu MMP9 [7].

IOEJDb NCCJIEJOBAHUA

W3yunTh acconmuanuio OAHOHYKJIEOTHIHBIX
OJTUMOPGU3MOB ITPOMOTOPHBIX YIACTKOB T'E€HOB
MMP2, MMP3 u MMP9 c dakTopaMu cepj/ileqHO-
COCYZIMICTOTO PUCKA U MTOPAKEHNUEM KapOTHIHBIX ap-
Tepuil y O0JIbHBIX PEBMATOUTHBIM apTPUTOM.

MATEPUAJIBI 1 METO/AbI

B uccietoBaHUY IPUHSIIH YUaCTHE 212 OOJTBHBIX
PEBMaTOUTHBIM apTPUTOM. /[MarHo3 ObLI MOCTABJIEH
Ha ocHoBaHWU KpuTepueB ACR 1987 r. u/mwim ACR/
EULAR 2010 1. Uccnenoanue omobpeHo Komwure-
oM 110 aTrKe PI'BOY BO «HoBocubupckuii rocyiap-
CTBEHHBIA MEIUITUHCKUN YHHUBEPCHUTET» (IIPOTOKOJI
N2 79 ot 19.11.2015). Bce 6osbHBIE TIPEIBAPUTEITH-
HO MOZIIUCHIBAIN T0OPOBOIbHOE HH(MOPMHUPOBAHHOE
coryiacyie Ha yJacTHe B Ucciie/loBaHuu. KitmHmyeckas
XapaKTepUCTHKA TPYIIbI 00IbHBIX PA mpesicTaBieHa
B TabI. 1.

Bcem mammeHTaM IpOBe/EHA OIEHKA YaCTOTHI
BCTPEYAEMOCTH TPAIUITIOHHBIX U ACCOITMUPOBAHHBIX
C BOCIINTEJIBHON aKTUBHOCTBIO (DAKTOPOB pHUCKA.
B kauecTBe CypporaTHoro Mapkepa aTepoCKJIepo3a
HCIIOJIb30BAJICA METO]T BBIABJIEHUS aTEPOCKIIEPOTH-
YeCcKOU OJIAIIKK C IMTOMOIIBIO TPUILIEKCHOTO CKaHU-
poBaHus (B B-perkrMe C I[BETOBBIM JIOTIJIEPOBCKUM
KapTUPOBAaHHEM WM HUMILYJIbCHO-BOJIHOBOM JOILIEPO-
rpadueii) OpaxuonedanbHbIx aprepuil. Hccmemo-
BaHUE BBITIOJHSJIOCHh Ha YJIBTPA3BYKOBOM allliapa-
te Vivid 7 Dimension (mpousBomutesnr — General
Electric). IIpuMeHsicsa JTMHEWHBIN TaTUUK C YaCTO-
Tol 7—12 MIm. [IpoBOAMIOCH M3MEPEHUE TOJIIIU-
HBI KoMILIekca naTuMa — Megua (KMM) o 3agHen
cTeHke o01mel conHol aprepun. ACB Bepuduiupo-
BaJIach NIPU HAJIMYUU JIOKAJIBHOTO yTosenus KM
6osee 1.5 mM. ITomumopdusmber MMP3 5A-1171 6A
(rs3025058), MMP9 C-1562T (rs3918242) omnpene-
JISUTA C TIOMOIIBI0 aHATU3A JJTUH PECTPUKITMOHHBIX
dparmenrtoB, a MMP2 C-1306T (rs2438650) — c uc-
nosib3oBaHueM Metozia [111P B peasibHOM BpeMeHH.

also shown, and in patients with hypertension with
T allele the risk of cardiovascular events was in-
creased. In general, according to the literature data,
T allele carriers show an increase in MMP9 expres-
sion [7].

AIM OF THE RESEARCH

To study the association of single-nucleotide
polymorphisms of promoter regions of MMP2,
MMP3 and MMP9 genes with cardiovascular risk
factors and carotid artery lesions in patients with
rheumatoid arthritis.

MATERIALS AND METHODS

The study involved 212 patients with rheu-
matoid arthritis. The diagnosis was based on the
1987 ACR and/or ACR/EULAR 2010 criteria. The
study was approved by the Ethics Committee of
the Novosibirsk State Medical University (Protocol
No. 79 from 19.11.2015). All patients previously
signed a voluntary informed consent to participate
in the study. The clinical characteristics of the group
of RA patients are presented in Table 1.

All patients were assessed the frequency of occur-
rence of traditional and associated with inflammatory
activity risk factors. As a surrogate marker of athero-
sclerosis, the method of detection of atherosclerotic
plaques using triplex scanning (in B-mode with color
Doppler mapping and pulse wave dopplerography) of
brachiocephalic arteries was used. The study was per-
formed on the ultrasound machine Vivid 7 Dimension
(manufacturer — “General Electric”). A linear sensor
with a frequency of 7-12 MHz was used. Intima — me-
dia complex (IMC) thickness was measured along the
posterior wall of the common carotid artery. AP was
verified in the presence of more than 1.5 mm local
IMC thickenings. Polymorphisms MMP3 5A-1171 6A
(rs3025058), MMP9 C-1562T (rs3918242) was deter-
mined by analysis of the lengths of restriction frag-
ments, and MMP2 C-1306T (rs2438650) — using the
PCR method of real-time.

Statistical processing of the data was carried out
using the program SPSS Statistics (version 20.0).
The nature of the distribution of features in the test
using a single-sample Kolmogorov — Smirnov test
in most cases did not correspond to the normal, and
therefore non-parametric methods of evaluation
were used for statistical processing of the data. Data
description is presented as median, 25" and 75"
quartile intervals. Statistical significance of inter-
group differences was assessed using Mann — Whit-
ney criteria for independent samples (for quantita-
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Ta6uuna 1. KiimHndeckas XapakTepHUCTUKA TPYIIITBI 00CIeyeMbIX OOJTBHBIX
Table 1. Clinical characteristics of the group of examined patients

IMapamerpsr / Characteristics

3uauenwue / Value

JKenmuusl / Women, n (%)
My:xuunsl / Men, n (%)

Bospacr, set / Age, years
Me [25-11; 75-11 nepuentuiau / 25%; 75 percentile]

Bospacr ne6iota PA, et / The age of the onset of RA, years

Me [25-11; 75-11 nepuentunu / 25%; 75 percentile]

JlutenbHOCTD 3a60s1eBanusa PA, siet / The RA disease duration, years

Me [25-11; 75-11 nepuentuiu / 25%; 75% percentile]

BospHBIE ¢ BHECYCTaBHBIMU TposiBieHusAMu PA / Patients with

extra-articular manifestations of RA, n (%)
PeBmarounnbie y3enku / Rheumatoid nodules, n (%)
CepormozutusHbie 110 P® / RF seropositive, n (%)

P®, Ex./mn | RF, U/ml

ITozurusubie o ALIIIT / ACCP positive, n (%)
AT, Ex./mon | ACCP, U/ml

AposusHbIl aptpurt / Erosive arthritis, n (%)

Cremenb aktTuBHOCTH 110 DAS28 / The degree of activity according to DAS28

Me [25-11; 75-11 nepuentuau / 25%; 75 percentile]:
pemuccus / remission (DAS28 < 2.6)
uuskas / low (2.6 < DAS28 < 3.2)
ymepenHas / medium (3.2 < DAS28 < 5.1)
BbIcokas / high (DAS28 > 5.1)

dyuknunoHaapHbIH Ki1ace (HAQ) / Functional class (HAQ),

Me [25-11; 75-11 nepuenTiu / 25%; 75™ percentile]

Pentrenosiornyeckas craaus / Radiological stage, n (%):
I
I
11
v

181 (85.4)
31(14.6)
58.0 [48.3; 65.0]

47.0 [33.0; 57.0]
7.0 [3.0; 15.0]
80 (37.7)

39 (18.4)

194 (91.5)

237.0 [50.0; 747.8]
191 (90. 1)

127.0 [38.1; 248.5]
184 (86.8)

4.96 [3.86; 5.85]

8(3.77)
14 (6.60)

100 (47.17)
90 (42.45)

1.28 [0.88; 2.00]

12 (5.7)

79 (37.3)
71(33.5)
50 (23.6)

Ilpumeuanue. PO — pesmaronsansiii pakrop; AIII[IT — aHTHTENA K UKIXYECKOMY [IUTPY/UTHHUPOBAHHOMY HENTU/LY.
Note. RF — rheumatoid factor; ACCP — cyclic citrullinated peptide antibodies.

Crarucruueckass o6paboTKa IMOJIyJEHHBIX JaH-
HBIX IIPOBO/IIJIACH C HCIIOJIb30BAaHUEM IIPOTPAMMBbI
SPSS Statistics (Bepcusi 20.0). XapakTep pacipesie-
JIeHUSI TIPU3HAKOB IIPU IIPOBEPKE € ITOMOIIBI0 O/THO-
BbIOOpOYHOTO KpuTepus KosmoropoBa — CMupHO-
Ba B OOJIBIIIMTHCTBE CJIyUaeB HE COOTBETCTBOBAJ HOP-
MaJIBHOMY, B CBSI3H C UeM JIJISI CTATUCTHIECKOH 0Opa-
GOTKH IOJIyJEeHHBIX JIAHHBIX HCIIOJIH30BAJIUCH Hela-
paMeTpHuUecKrie MeTobI OrleHKU. OIrcaHue TaHHbBIX
IIPE/ICTaBIEHO B BUZE MEIUAHbI, 25-TO U 75-TO KBap-
TWJIBHBIX UHTepBasoB. CTaTucTUUYeCcKas 3HAYUMOCTD
MEKTPYIIIIOBBIX OTJIMUUH OIEHUBAJIACH C ITOMOIIBIO
KkputepreB ManHa — YUTHHU UL HE3aBUCUMBIX BbI-
60pOK (VI KOJIMYECTBEHHBIX IEPEMEHHBIX), TECTa
%2 Ilupcona. Vcnosp30BaHa JIOTUCTUYECKAS MOJIEITH
CO CTaTHUCTHKOH BKJIIOUEHUA Basp/ia 11 oneHKY 3Ha-
YHUMOCTH BO37IelicTBHs (paKTOPOB Ha 3HaueHue Ou-
HapHOU nepeMeHHOH. Prck BO3HUKHOBeHUsI 3a001e-

tive variables), Pearson y?test. Logistic model with
the statistics of the Wald inclusion was used for as-
sessing the significance of effects of factors on the
value of the binary variable. The risk of the disease
was assessed based on the odds ratio (OR). Process-
ing of the results of the genotyping included the cal-
culation of frequencies of alleles and genotypes for
the studied polymorphic positions. The frequency
of genotypes was calculated by the f = n/N formula,
where fis the frequency of genotype in the group of
subjects, n is the number of observed genotypes in
this group, N is the total number of the group. The
frequency of genotypes was analyzed for compliance
with the Hardy — Weinberg equilibrium using the
online calculator (URL: https://wpcalc.com/en/
equilibrium-hardy-weinberg/) based on the calcula-
tion of %2 criterion. The significance level (p) of dif-
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BaHUsI OIIEHUBAJIM HAa OCHOBAHWY OTHOIIEHUS IIAH-
coB (OIII). O6paboTka pe3ybTaTOB T€HOTHIIMPOBA-
HUsI BKJIIOUAJIa PACUET YaCTOT ajUIeJiell U T€HOTHUIIOB
JUIST UCCIIEyeMbIX TTOTUMOPGHBIX MO3ULIUN. Beruuc-
JIEHUE YaCTOThI BCTPEUYAEMOCTH T€HOTUIIOB ITPOU3BO-
Jtock o gopmyte f = n/N, The f — yactoTa BCTpe-
YaeMOCTH T€HOTHIIA B IPyIIIe 06CIeTlyeMbIX, N1 — KO-
JINYECTBO HabJII0/Ia€MBIX T€HOTHUIIOB B 3TOU TPYIIIIE,
N — obmuas 9uC/IeHHOCTD TPYIIbL. YacTOThl TeHOTH-
[TOB aHAJIM3UPOBAJIUCH HA COOTBETCTBUE 3aKOHY Xap-
i1 — BaliHOepra ¢ ucrnosIb30BaHUEM OHJIAWH KAJTbKY-
astopa (URL: https://wpcalc.com/en/equilibrium-
hardy-weinberg/), ocHoBaHHOrO Ha pacuere KpH-
TEpUA XU-KB3J[paT. BrrumciieHne 3HaUYeHUs YPOBHA
3HAYUMOCTH (p) pa3Inuuii HabJII0TaeMbIX U OXKUae-
MBIX YaCTOT T€HOTHUIIOB OCYIIECTBIISIIOCH TAKIKE C I10-
MoIpio ortaiiH kanmbkyssaTopa (URL: https://www.
graphpad.com/quickcales/pValue1/). Yucno creme-
Hel cBOOOJIbI PACCUUTHIBATIOCH, UCXO/IS U3 PA3HOCTH
YHCEJIa TEHOTUIIOB U aJleJled U COOTBETCTBOBAJIO 1

(df=3-2=1).

PE3YJ/IBTATBI 1 OBCYXK/IEHUNE

IIpoBepka pacnpeneneHusa UCCIEAYEMBIX T€HO-
THUIIOB HAa COOTBETCTBUE PaBHOBecHIo Xapau — BaiiH-
Oepra (Taby. 2) MTPOAEMOHCTPHUPOBATIO OTKJIOHE-

ferences between observed and expected genotype
frequencies was also calculated using an online cal-
culator (URL: https://www.graphpad.com/quick-
cales/pValue1/). The number of degrees of freedom
was calculated based on the difference between the
number of genotypes and alleles and corresponded
to1(df=3-2=1).

RESULTS AND DISCUSSION

Checking the distribution of the studied geno-
types for compliance with the Hardy — Weinberg
equilibrium (Table 2) demonstrated deviation for
polymorphic position MMP2 C-1306T (y2 = 7.637;
p = 0.006), which may indicate the presence of
disease-related selection. The differences in the
frequency of occurrence of genotypes of the MMP2
and MMP3 in RA patients compared to healthy were
shown previously [9]. The greatest allele polymor-
phism was observed for another position — MMP3
5A-1171 6A, where the observed heterozygosity was
0.4528.

The RA onset age in heterozygotes with geno-
type MMP2 -1306CT was less than in homozygotes,
and was 43 years [29; 54] against 48 years [35; 58]
(p = 0.026), while they were more common rheu-

TaGauna 2. IIpoBepka pacnpesiesieHusi TeHOTHIIOB MATPUKCHBIX METAJUIONMPOTENHA3 HA paBHOBecHe Xapu — Baiin6ep-

ra y 60JIbHBIX PEBMATOUHBIM aPTPUTOM

Table 2. Check of distribution of matrix metalloproteinases genotypes on Hardy — Weinberg equilibrium in patients with

rheumatoid arthritis

IMomumopdHseie no3unuu / Polymorphic positions N.O. N.E. Pgen Hobs Hexp X2 p
MMP2 C-1306T C 309 — 0.7322 — — — —
(N'=211) T 13— 0.2678 — — — —
cc 121 113.13 — 0.5735 0.5362 7.637%  0.006
cT 67 82.74 — 0.3175 0.3921 7.637%  0.006
T 23 15.13 — 0.1090 0.0717 7.637%  0.006
MMP3 5A-1171 6A 5A 220 — 0.5189 — — — —
(N'=212) 6A 204 — 0.4811 — — — —
5A5A 62 57.08 — 0.2925 0.2692 1.836 0.175
5A6A 96 105.85 — 0.4528 0.4993 1.836 0.175
6A6A 54 49.08 — 0.2547 0.2315 1.836 0.175
MMP9 C-1562T C 355 — 0.8373 — — —
(N =212) T 69 — 0.1627 — — —
cC 150 148.61 — 0.7076 0.7010 0.488 0.485
CcT 55 57.77 — 0.2594 0.2725 0.488 0.485
T 7 5.61 — 0.0330 0.0265 0.488 0.485

IIpumeuanus: N.O.u N.E. — Habaomaemas 1 oxkujjaemMasi YiCJIeHHOCTA T€HOTUIIOB; Pgen — yacToTra aJuteJIbHOrO BApUAHTa TeHa B
nossx eauuunsl; Hobs 1 Hexp — HaGmioaeMas u 0KujaeMasi 4acTOThI TEHOTHUIIOB; *P < 0.01.
Notes: N.O.andN.E. — observed and expected number of genotypes; Pgen — frequency of allelic variant of gene in fractions of one; Hobs

and Hexp — observed and expected frequency of genotypes; *p < 0.01.
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Hue 11 nonuMopdHou mozuruu MMP2 C-1306T
(2=7.637; p = 0.006), YTO MOKET CBU/IETEILCTBOBATD
0 HJIMYUHU 0TOOPA, CBSA3aHHOTO ¢ 3a00JieBaHueM. Pa-
Hee OBLIN MMOKa3aHbI Pa3/IMYUs B YACTOTE BCTpeYa-
emoctd TeHOTUIIOB MMP2 u MMP3 y 6oibHBIX PA
10 CpPaBHEHHWIO CO 370poBbIMU [9]. Haubosbiiui
JIETBPHBIA TOJTUMOPGU3M OTMEYICA JJISL IPYTOH
nosunuu — MMP3 5A-1171 6A, tjie Hab1i01aeMast re-
TEPO3UTOTHOCTH COCTAaBUIIA 0.4528.

Bospacr gebiora PA y rerepo3uror ¢ reHOTH-
oM MMP2 -1306CT 6bUT MeHBIIIE, YeM Yy TOMO3HU-
TOT, U COCTaBUJI 43 rozaa [29; 54] mpotus 48 et
[35; 58] (p = 0.026), Ipu 3TOM y HHX Yalle BCTPe-
Yayiuch peBMarouaHble y3enaku (y 18 (26.9 %) uer.
npotuB 21 (14.6 %), p = 0.032). Tomo3urotsr MMP2
-1306TT ¢ PA 6putu crapiie mo Bospacry (64 roza
[55; 70] nporus 57 Jet [48; 65], p = 0.042), nume-
1 6oJiee BBICOKME 3HAUEHHUs OOIIEro X0JIiecTeprHa
(5.53 MmMosb/71 [5.08; 6.26] IPOTUB 4.97 MMOJIb/JI
[4.22; 5.69], p = 0.007), X0JIeCTepHUHA JIUTIOIPOTEH-
HOB HU3KOH IJIOTHOCTHU (3.63 MMOJIb/ 7 [3.06; 4.08]
MPOTHUB 3.05 MMOJIb/JI [2.41; 3.77], p = 0.019), CKO-
pocCTH OcelaHus SPUTPOITUTOB (35 MM/ 4 [27.0; 45.0]
MPOTHUB 27.5 MM/4 [16.5; 43.0], p = 0.047), 4eM HO-
curesu ayuiens C.

VY 6ospHBIX PA ¢ pasjuYHBIMH T€HOTHUIIAMU
MMP3 5A-1171 6A GBUIH OTJIMYHS 110 BO3PACTY Jie-
6rora 3aboseBanus (MMP3 -1171 5A5A — 50.5 roga
[39.0; 60.0], MMP3 -1171 5A6A — 44.5 roja [33.0;
56.5], MMP3 -1171 6A6A — 46.5 roga [26.0; 55.0],
P = 0.040). Bosyiee 3HauMMBIe paz3inausa OBLIU BbI-
SIBJIEHBI y TIAI[ME€HTOB 0e3 MHCEepIHUH A C TeHOTH-
oM MMP3 -1171 5A5A: 110 Bo3pacty ebora PA oHun
ObUTH cTapllle, U pas3jaudre Oosiee 3HAYUMO (50.5
rozia [39.0; 60.0] mpotuB 45.0 roaa [31.0; 55.0],
p = 0.012), IPU 3TOM BHECYCTaBHbIE MIPOSBIEHUS Y
HUX BCTPeYasuch B 27.4 % ciiydaeB IIDOTUB 42.0 % B
OIIIO3UTHOM rpy1ie (p = 0.046). B uactHOCTH, pEB-
MaTOHIHbIE Y3eJIKU ObLIU BHISIBJIEHBI Y 6 (9.7 %)
601pHBIX TPOTUB 33 (22.0 %) (p = 0.035). Y 60J1b-
HbIXx PA c reHotunom MMP3 -1171 6A6A pexe
BCTpevaiach apTepuaabHas rutiepTonus (y 27 (50 %)
MPOTHUB 105 (66.5 %), p = 0.031), IPUYEM CPEITU STUX
manueHToB 66110 60bIIe My>KunH (13 (24.1 %) mpo-
B 18 (11.4 %), p = 0.023). Takum 06pazom, y maru-
€HTOB ¢ WHCEpIHEN OTMeYasiach JBOMCTBEHHAs CH-
TyaInusi: ¢ OJTHOH CTOPOHBI, Bo3pacT AeboTra PA 661
MeHbIIle, OOJIbIIIE YAaCTOTAa BHECYCTABHBIX MPOSIBJIE-
HUH, ¢ APYTOol — peske BcTpeuaeMocTs Al

IMoparkeHre KapOTUAHBIX apTEPUil B Bujie GHop-
MUPOBAHUS ATEPOCKIEPOTUUYECKOHN OJIAMIKYA OBLIO
BBISIBJIEHO YV 59 00JIbHBIX (27.8 %). Yaie oHO 0OHa-
pyKHUBajoch y My»kuuH ()2 = 10.23; p = 0.001) U B
OCHOBHOM OBLJIO CBSI3aHO C BO3PAacTOM — MeJuaHa

matoid nodules (18 (26.9 %) against 21 (14.6 %),
p = 0.032). MMP2 -1306TT homozygotes with RA
were older in age (64 years [55; 70] vs. 57 years [48;
65], p = 0.042), had higher values of total cholester-
ol (5.53 mmol/l [5.08; 6.26] vs. 4.97 mmol/] [4.22;
5.69], p = 0.007), low density lipoprotein cholester-
ol (3.63 mmol/l [3.06; 4.08] vs. 3.05 mmol/] [2.41;
3.77], p = 0.019), erythrocyte sedimentation rate
(35 mm/h [27.0; 45.0] vs. 27.5 mm/h [16.5; 43.0],
P = 0.047), than allele C carriers.

In RA patients with different MMP3 5A-1171 6A
genotypes there were differences in age of disease
onset (MMP3 -1171 5A5A — 50.5 years [39.0; 60.0],
MMP3 -1171 5A6A — 44.5 years [33.0; 56.5], MMP3
-1171 6A6A — 46.5 years [26.0; 55.0], p = 0.040).
More significant differences were found in patients
without A insertion with the MMP3 -1171 5A5A
genotype: they were older in age of the onset of RA
and the difference was more significant (50.5 years
[39.0; 60.0] vs. 45.0 years [31.0; 55.0], p = 0.012),
while extra-articular manifestations were found in
27.4 % of cases against 42.0 % in the opposition
group (p = 0.046). In particular, rheumatoid nod-
ules were found in 6 (9.7 %) patients vs. 33 (22.0 %)
(p = 0.035). In RA patients with the genotype MMP3
-1171 6A6A, arterial hypertension was less common
(27 (50 %) vs. 105 (66.5 %), p = 0.031), and among
these patients there were more men (13 (24.1 %) vs.
18 (11.4 %), p = 0.023). Thus, in patients with in-
sertion there was a dual situation: on the one hand,
the age of the onset of RA was less, the frequency
of extra-articular manifestations was more, on the
other — the incidence of hypertension was less.

The lesions of the carotid arteries in the forma-
tion of atherosclerotic plaques were detected in 59
patients (27.8 %). It was found more often in men
(%? = 10.23; p = 0.001) and was mainly associated
with age — the median age of patients with the pres-
ence of AP was significantly higher than in patients
without AP (66 years [59; 73] vs. 55 years [42; 61],
P < 0.001).

The greatest association with the presence of AP
was shown by polymorphism of MMP-9 gene at the
point -1562 (Table 3). AP were detected in 42 (28.0 %)
patients with CC genotype, 12 (21.8 %) carriers
of CT genotype, 5 (71.4 %) carriers of TT genotype
(p = 0.022). Interestingly, all 5 plaques in TT geno-
type carriers formed stenosis of different severity.
With the additional inclusion of gender and age in
the logistics model, these differences have retained
their importance. Thus, after correction by sex and
age, a significant association of the MMP9 -1562TT
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Ta6umuna 3. BcrpeuaeMocTh aTepoCKIeEpOTHYECKOH OJIANIKY Y G0JIBHBIX PEBMATON/IHBIM aPTPUTOM C Pa3IMIHBIMU I'eHO-

tunamu MMP2, MMP3 u MMP9

Table 3. Occurrence of atherosclerotic plaque in patients with rheumatoid arthritis with different genotypes MMP2,

MMP3 u MMP9

IMosmmopduble mosummu / Polymor-

OrcyrerBue ACB / The lack of AP

Hanmune ACB / The presence of AP

phic positions n % n % p
MMP2 C-1306T cC 89 58.6 32 54.2 0.074
(N=21m) CcT 51 33.6 16 27.1 0.074

T 12 7.9 11 18.6 0.074
MMP3 5A-1171 6A 5A5A 42 27.5 20 33.9 0.65
(N=212) 54A6A 71 46.4 25 42.4 0.65

6A6A 40 26.1 14 23.7 0.65
MMP9g C-1562T cC 108 70.6 42 71.2 0.022*
(N =212) CcT 43 28.1 12 20.3 0.022%*

T 2 1.3 5 8.5 0.022%*

*p < 0.05.

Bo3pacrta 601pHbIX ¢ HasnuneM ACB 6pLy1a 3HAYNMO
OoJipire, yeMm y 60bHBIX 0e3 ACB (66 set [59; 73]
MIPOTUB 55 JIET [42; 61], p < 0.001).

Hawubospiiyto acconuanuio ¢ Hammunem ACBH
mokazas mostuMopdusm resa MMP-9 B Touke -1562
(Tab1. 3). AB BRIABISIIUCH V 42 (28.0 %) OOJIBHBIX C
redotunioM CC, y 12 (21.8 %) HocuTesiell TeHOTHIIA
CT,y 5 (71.4 %) Hocureneti renotuna 1T (p = 0.022).
HHTEepecHO, UTO Bce 5 OJIAIIEK Yy HOCHTEJIEH TeHO-
tina 1T chopMUPOBaIIM CTEHO3 PA3JIMYHOU CTere-
HU BBIpQKEHHOCTH. [IpU JOTOSTHUTETHLHOM BKJIIO-
YEeHHWH T10JIa U BO3PACTa B JIOTHUCTUYECKYIO) MOJIETH
VKa3aHHbIE OTJIMYUSA COXPAHWINA CBOK 3HAYHMMOCTD.
Tak, mocsie KOppEKIHY 110 ITOJTy ¥ BO3PACTy BbIsBIIE-
Ha 3HaYuMas accoruanusa renotuna MMP9 -1562TT
¢ sasmurem ACB (OIII 8.52; 95% AU 1.31-55.49;
P = 0.025). ATU JJaHHbBIE COTJIACYIOTCS C UCCIIEN0Ba-
HUAMH, J€MOHCTPUPYIOIIUMHU aCCOIUAIUI0 TIOJTH-
Mopdu3Ma B yKa3aHHOU TOUKE C yBEJIMIEHUEM YPOB-
HST aPTEPUATHLHOTO JIABJIEHUS U ITPEPACIIOIOKEHHO-
CTBIO K pa3BUTHIO HecTabmiabHOCTH ACH mpu HaIH-
YHU MyTaHTHOTO asuiens T [10].

l'enotunn MMP2 -1306TT Berpeuasics y 18.6 %
6osbHBIX ¢ ACB B cpaBHEHHU C 7.9 % OOJIBHBIX 0e3
ACB (p = 0.025). [Tocie KOPPEKIUHU IO BO3PACTy U
IOJTy JAHHBIE Pa3INYH HUBEJIMPOBAIUCH (P = 0.14).

He mpomeMOHCTpUPOBAHO B3aUMOCBSA3H MEXK-
Jly HaJlnumeM uHcepuuu A B Touke -1171 reHa MMP3
1 yacToTou Bcrpeuaemoctu ACB. 9Tu naHHbIE HE CO-
IJIACYIOTCSI C IPYTUMHM HccieloBaHuAMY [8], B KOTO-
PBIX ITOKa3aHa accoIUaIusa KapOTUTHOTO aTePOCKe-
p03a C TEHOTUIIOM 5A5A Y My KUHH. TO MOXKET OBITh
CBSI3aHO C TeM, uTO PA G0JIEI0T MpenMyIIeCTBEHHOH
JKEHIIIUHBI, a BBIOOpKA MYKYWH HEJOCTATOYHA II0

genotype with the presence of AP was revealed (OR
8.52; 95 % CI 1.31-55.49; p = 0.025). These data are
consistent with studies demonstrating the associa-
tion of polymorphism at this point with an increase
in blood pressure and a predisposition to the devel-
opment of AP instability in the presence of a mutant
T allele [10].

MMP2 -1306TT genotype met in 18.6 % of pa-
tients with AP in comparison with 7.9 % of patients
without AP (p = 0.025). After correction by age and
sex, these differences were leveled (p = 0.14).

The relationship between the presence of A in-
sertion at -1171 point of the MMP3 gene and the fre-
quency of occurrence of AP was not demonstrated.
These data are not consistent with other studies [8],
which show association of carotid atherosclerosis
with 5A5A genotype in men. This may be due to the
fact that the majority of RA patients are women, and
the sample of men is insufficient in terms of volume
to obtain statistically significant differences.

CONCLUSION

The revealed associations of different polymor-
phic regions of MMP2 and MMP9 genes with the
development of carotid artery atherosclerosis and a
number of cardiovascular risk factors indicate their
possible impact on the frequency of cardiovascular
diseases, which can be used for personification of
both preventive and therapeutic measures to reduce
mortality in patients with rheumatoid arthritis.
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00beMy 7T TOJyYEHUS CTATHCTUYECKH 3HAYUMBIX
pasIuunm.

3AK/IIOUYEHUE

BoiABiIeHHBIE acCOIMAIIUM Pa3JIMYHBIX IIOJIU-
MOpdHBIX yuacTKoB reHoB MMP2 u MMP9 ¢ pa3s-
BUTHEM aTEPOCKJIEPO3a KAPOTUHBIX aPTEPUH U ps-
JIoM (PaKTOPOB CePAeYHO-COCYIUCTOTO PUCKA CBU/Ie-
TeJICTBYIOT 00 MX BO3MOKHOM BJIMSTHUH HA YacTo-
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HcciegoBaHue MeXaHU3MOB PeMOJEJHUPOBAHUS MHUOKapJa JI€BO-
IO KeJyJOUKa y MalMeHTOB ¢ META00IUYECKUM CUHAPOMOM M 00-
CTPYKTHUBHBIM aITHO3 BO CHE

fAxosieB A.B.»2, [Tonomapes C.B.}, Pss6ukos A.H.>3, fIkopieBa H.®.>

'HY3 «/[opoxcHan kauHuveckasn boavHuya Ha cm. Hogocubupck-I'naguwiit OAO «PXK/[»
2@I'OY BO «Hogocubupckuil 2ocydapcmeeHHblil meduyuHekull ynusepcumem» Munadpasa Poccuu

SHHUH mepanuu u npoguraxmuveckoit meduyunsvt — guauan ®PI'BYH «@PedepanrvHulil uccaredosamenvekuil yeHmp
Huemumym yumoanoauu u cevemuxu CO PAH»

Research of mechanisms of myocardial remodelling of the left
ventricle in patients with metabolic sleep obstructive apnea
syndrome

Yakovlev A.V.:2, Ponomarev S.V.!, Ryabikov A.N.>3, Yakovleva N.F.2

“RR” OJSK, Railway clinical hospital on the station Novosibirsk-Glavniy (Novosibirsk)
2Novosibirsk State Medical University

3Research Institute of Internal and Preventive Medicine (Novosibirsk)

AHHOTAIIUA

M3yyeHa [MHAMHUKA OCHOBHBIX 9XOKapAHOorpaduUecKux mapaMeTpoB MUOKap/ia jieBoro xemymouka (MJDK), orpa-
JKAIOIINX MEXaHU3MbI €70 PEMOJIETUPOBAHUS Y MAIIMEHTOB ¢ METa00JIMYECKUM CHHPOMOM U OOCTPYKTHBHBIMH HapyIIle-
HUSIMU JIbIXaHUS BO CHE. B McciieIOBaHNY IPUHSIIN yYacTHe 98 My»KUMH ¢ U30BITOYHOM Maccoi Tesia (MHAEKC Macchl Tejia
60J1ee 30 Kr/M?) ¢ yCTAaHOBJIEHHBIM paHee JUAarHO30M apTepUaIbHOU THIIEPTEH3UH U IOCTUTHYTOH cTabuan3aruei apre-
pUaIBHOTO JlaBieHusA Ha (POHEe a/IeKBaTHOU MeIMKaMEeHTO3HOH Tepanuu. BceM yyacTHHUKAM UCCIeI0BaHUA IIPOBOIUIIC
Kap/IHOPECIMPATOPHBI MOHUTOPUHT HOUHOTO CHA C IEJIbI0 IMAaTHOCTUKY OOCTPYKTUBHBIX HAPYIIIEHUH IbIXaHUsI BO CHE
C OIIEHKOM MHIeKCca alTHO3/TUIIOMHO) U cpe/iHell catyparuu 3a Houb 1 9XOKI /15 yCTaHOBIEHUA Psiia CTPYKTYPHBIX Ta-
pamerpoB MJIJK — pa3zmMepoB JIEBOTO IPeICEPANS, TOIIIHNHBI MEXIKEIYIOUKOBOU TIEPETOPOJAKH U 33/[HEH CTEHKU JIEBO-
TO KeJIy/IouKa, nHzekca Maccel MJDK.

BhIsIBJIEHBI IOCTOBEPHbIE KOPPEJISIIUY MEXK/Ty JJTHHOH JIEBOTO IIPE/ICEPAUS U TOJIIUHON 3a/{HEN CTEHKH JIEBOTO Ke-
JIyI0UKa U WHIEKCOM alHO3/TUIIOMHO3. J[OCTOBEPHBIX aCCONMAIUMA HCC/IElyeMbIX CTPYKTYPHBIX mmapameTpoB MJIK c
YPOBHEM HOUHOH 'MIIOKCEMUU OOHAPYKEHO He ObLI10. I10 pe3ysibTaTaM UCCIIe0BAHMUS C/I€JIAHbI BEIBOZBI O BEPOSTHOM He-
3aBUCHMOM BJIMSHUY TIEPUOIMUECKON OOCTPYKIINY BEPXHUX JIIXaTEIbHBIX MyTeH HA MPOIECCHl PEMOIEIUPOBAHUS JIEBO-
T'O JKeJIy/IOUYKA IIPU OTCYTCTBUH MPAMOTO BJIMSAHUSA HA HUX HOUHOU THIIOKCEMUU.

Karoueenle crosa: cuHAPOM 00CTPYKTUBHOTO aITHO3 BO CHE, pedpaKTepHAas apTepHaIbHAsI TUIIEPTEH3H, PEMO/IEH-
POBaHKE MUOKaP/{a JIEBOTO JKeJIyI0UKa, HOUHAsI TUITOKCEMUsT, METa00ITMUECKUI CHH/IPOM, O3KHDEHUE.

ABSTRACT

The dynamics of the main echocardiographic parameters of left ventricular myocardium (LVM), reflecting the mecha-
nisms of myocardial remodeling of left ventricle in patients with metabolic syndrome and sleep obstructive apnea syn-
drome (SOAS) was studied.

The research involved 98 men who are overweight (BMI > 30 kg/m?) with established earlier a diagnosis of hyperten-
sion and blood pressure stabilization achieved against a background of adequate medical therapy. Study participants un-
derwent cardiorespiratory monitoring night’s sleep for diagnosis of sleep obstructive apnea syndrome with assessment of
apnea/hypopnea index and average nocturnal saturation, and EchoCG was performed to assess the structural parameters
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of LVM, such as left ventricle (LV) diameters, the thickness of the interventricular septum and posterior wall of LV with

further calculation of LVM mass index.

The data revealed reliable correlation of left atrium length and thickness of the left atrial posterior wall with an index
of apnea/hypopnea (p < 0.05). No significant association study of structural parameters of LVM with the level of nocturnal
hypoxemia have been identified. The study conclusions were drawn about the likely impact of the periodic independent
upper airway obstruction in the remodeling of the left ventricle in the absence of a direct influence on the process of re-

modeling nocturnal hypoxemia.

Keywords: obstructive sleep apnea, refractory hypertension, left ventricular myocardial remodeling, nocturnal hypox-

emia, metabolic syndrome, obesity.

BBEJAEHMHNE

AprepuanbHyto runeprensuio (Al') orHocAT
K HaunboJyiee PACIPOCTPAHEHHBIM M XOPOIIO HU3Y-
YeHHBIM OCJIO)KHEHUAM CHHAPOMa OOCTPYKTHBHO-
ro amHo? BO cHe [1]. B cBoio ouepesb, pacmpocTpa-
HEHHOCTh CHH/IpOMa OOCTPYKTHBHOI'O aITHOD BO CHE
(COAC) mozkeT nocTurath 50 % u 60J1ee y marueHToB
¢ pedppakTepHOi K Jieuenuio Al [2].

Baxxnyto posp B natorenesde COAC u pa3BuTuu
AT y OOJIBHBIX C 3TUM CHHAPOMOM WUTPAeT Hapyle-
Hue OajlaHca MeXy aKTHBHOCTBIO ITapacuMITaThye-
CKOU ¥ CHMITATHYECKOW HEPBHOH cucTeMbl. [J1aB-
HOe TaTOJIOTUYECKOE CJIEZICTBHE IOBTOPHBIX HOY-
HBIX 5IIU30/I0B allHO3 U TUIIOITHOD — WHTEPMUTTHU-
pyIolas, 4acto BbIpajKeHHasi THIIOKCEMHUS, IPUBO-
JAIIAs K OCTPOH, a B MOCJIEAYIOIIEM U K XPOHHYe-
CKOU TUIEPAKTUBALINY CUMIIATUYEeCKOU HEPBHOU CH-
crembl (CHC). Ilpu snu3omax amHO? BO BPEMsA CHA Y
60bHBIX ¢ yMepeHHBIM miu TsKeIbiM COAC akTuB-
Hoctb CHC moBbIIIaeTcs, JOCTUTAsA ITHKA K MOMEH-
TY OKOHUAHWS IIPUCTYIIA, YTO HEPEJKO COTIPOBOIK/IA-
eTcsl KpaTKOBPEMEHHOU peaknued aktuBanuu [THC
U Bcerja — rumnepBeHTWIANMeH. C MOMeHTa OKOH-
YaHUA 3MU307ia alTHO3 U Havasa TUIePBeHTUIIAINN
CUMITaTUYECKasi aKTHUBHOCTh PE3KO CHIKAETCS, HO
KaKJ[bIi HOBBIM SIIM307] allHO? IPUBOJIUT K €€ I0-
BTOPHOMY HOBBIIIIEHUIO. [lOCTOsSIHHAsA Ype3MepHast
crumyssanusa CHC BezieT K CHUXKEHUIO YyBCTBUTEb-
HOCTU 0apoOpenenTopoB W HAPYIIEHUIO (QYHKIIHI
IHC, a Takke K aKTUBAIlUU CHUCTEMbl peHUH — aH-
THOTEH3UH — QJIBIOCTEPOH CO CHUKEHUEM UYBCTBHU-
TeJIFHOCTH IIOYEeK K IIPeJICepAHOMY HaTpUIypeTHye-
CKOMY HENTH/IY, YTO CIIOCOOHO BBI3BATh CTAOWIIHHYIO
AT u pyrue MOpayKeHUs CepedHO-COCYyITUCTON CH-
CTEMBL.

IIpn wuccienoBaHWM TATOTeHe3a IIOBBHIIIEHUA
aprepuanbHoOro gapnenus (AJl) y 6ompHBIX ¢ COAC
TPAAUIIMOHHO BeAyIasi POJIb OTBOAUTCS TUIIOKCUY U
JlecaTypanuy KpOBU BO BPEM:I IIOBTOPSIIOIIIXCS DITH-
30710B a1tHo? [3]. OHAKO B OT/AEIbHBIX HCCIIEI0BAHM-
SIX TIPUBOASATCS JAHHBIE O TOM, YTO ITOBTOPHBIE DITH-
3o1b!I armHo3 ipu COAC, kak Ha ¢oHE ITPOBOIUMOU
OKCUTEHOTepAINH, Tak U 6e3 Hee, BBI3bIBAIIN Y 00JTb-

INTRODUCTION

The arterial hypertension (AH) is the most
widespread and well-studied complications of syn-
drome of obstructive sleep apnea [1]. In turn, the
prevalence of sleep obstructive apnea syndrome
(SOAS) can reach 50 % and more in patients with
refractory one to treatment of AH [2].

The important role in a pathogenesis of SOAS
and development of AH in patients with this syn-
drome is integral to disturbance of balance between
activity of parasympathetic and sympathetic ner-
vous system. The main pathological consequence of
repeated night episodes of apnea and hypopnea is
the intermittent, often expressed hypoxemia leading
to acute, and subsequently to chronic hyper activa-
tion of the sympathetic nervous system (SNS). At
sleep apnea episodes in patients with moderate or
severe SOAS the activity of the SNS increases, reach-
ing peak by the time of the termination of an attack
that quite often is followed by short-term reaction
of activation of CNS and always by hyperventilation.
From the moment of the termination of the apnea
episode and the beginning of hyperventilation the
sympathetic activity sharply decreases, but each
new apnea episode leads to its repeated increase.
Continuous excessive stimulation of the SNS leads
to decrease in sensitivity of baroreceptors and dis-
turbance of the CNS functions and also to activation
of a system renin — angiotensin — aldosterone with
decrease in sensitivity of kidneys to atrial natriuretic
peptide that is able to cause stable AH and other dis-
orders of cardiovascular system.

At a research of pathogenesis of increase in the
arterial blood pressure (ABP) at patients with SOAS
leading role is traditionally assigned to hypoxia and
desaturation of blood during the repeating apnea
episodes [3]. However, some researches provided
data that repeated apnea episodes at SOAS, both
against the carried-out oxygenotherapy, and without
it, caused identical increase in the ABP in patients
[4]. There are indications to the fact that artificial
decrease in SaO, by means of inhalation of nitrogen
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HBIX ofinHaKoBoe moBkItieHue A/l [4]. EcTb ykazanust
Ha TO, YTO 6€3 SIN30/I0B AITHOD UCKYCCTBEHHOE CHU-
xeHue Sa0, ¢ IOMOIIBI0 WHTAIALMK a30Ta HE BbI-
3bIBAJIO y OOJIBHBIX 3HAUMMOTO HoBbieHus AJl [5].
B nutepatype TakKe €CTh YIIOMUHAHUSA O JOCTOBED-
HO 6oJibiieM noBeIeHuN A/l Ha poHE arTHO? BO Bpe-
MsI CHA, COITPOBOXKAIOIIEMCS PEeAKITNeN aKTUBAIIIH
CTPYKTYP TOJIOBHOTO MO3T4a, II0 CPABHEHHIO C IMUTA-
IMel arrHO? PaBHOM MPOJIOJIKUTENIBHOCTU B IIEPUOT,
6oapcrBoBanus [6]. Kpome Toro, B OT/IEIBHBIX pabo-
Tax OIMUCBHIBAETCS PEAKIINS aKTUBALIMH CTPYKTYP rO-
JIOBHOTO MO3ra U NoBbImeHue A/l 1o/t Bo3/ielicTBreM
PEryJISIPHO OBTOPSIOIINXCS BO BpeMs CHA 3BYKOBBIX
CUTHAJIOB y IPAKTHYECKU 3/I0POBBIX JItojiel [7]. dto
MOXKET CBUJIETEJIbCTBOBATh O 3HAUUTEIBHOH PO
aKTHBAI[UU CTPYKTYP FOJIOBHOTO MO3ra, B 0COOEHHO-
CTH TUIIOTAJIAMO-TUIIO()U3APHOU CUCTEMBI, B TIOBHI-
IIEHUN CUMIATHYEeCKOro TOHyca M (OPMHUPOBAHUH
croiikoii AT" mpu COAC.

K ¢dakropam, crtocoOCTBYIOIIUM CTaOMIU3AIIH
THIIEPTEH3UH, OTHOCAT IOBBIIIEHHWE CHHTe3a psza
Ba30aKTHUBHBIX BEII[ECTB BCJIEACTBUE THIIOKCHH COCY-
JIVCTOU CTEHKU, B YaCTHOCTHU HH/IOTEINHA-1, IIPOCTa-
[UKJINHA, TPOMOOKCaHa 1 BazonpeccuHa [8]. B cBa3u
C TIOBBIIIEHHEM CUMIIATUYECKOTO TOHYCA aKTHBUPY-
eTcs TaKyKe CHCTEMAa PEHHH — aHTUOTEH3UH — ajlb-
nmoctepoH. OTMeuaeTcsi TakKe CHIDKeHHE UyBCTBU-
TEJILHOCTH TI0YEK K IPEeJCepAHOMY U MO3TOBOMY Ha-
TpullypeTmueckoMmy mnentuny. OFHOBpPEMEHHO Ha-
6JItof1aeTcs yrTHETEHHE CUHTE3a Ba30/IMJIaTaTOPOB, B
vactHoctd NO [9, 10]. [IpeamosaraioT, 4To Bce 3TH
TYyMOpAJIbHbIE CABUTHU BeAYT K PEMOZETHNPOBAHHIO
apTepuii Majoro Kajubpa, uTo crocobCTByeT cTabu-
JIM3AIU apTepUaTbHOU TUIIepTEeH3UH [10, 11]. Bos-
MOXKHO, YKa3aHHbBIE MEXaHU3MbI MOTYT ObITh OTBET-
CTBEHHBI U 32 IIPOLIECCHI PEMO/IEINPOBAHUSA MUOKAP-
Jla TIPU CHHAPOME OOCTPYKTHUBHOTO allHOD BO CHE.

Her mosyiHOI SICHOCTH, YTO SIBJISIETCSI OCHOB-
HBIM (pakTOpoM (HOPMUPOBAHUA APTEPHATIBHOU T'H-
neptersuu mpu COAC: cOGCTBEHHO EPUOANIECKIE
OCTAaHOBKH JIBIXQHUS BO CHE WJIH YK€ BBIPAXKEHHOCTH
XPOHUYECKOM I'MIIOKCeMHU Kak TakoBod. HecmoTps
Ha 60JIBIIIOE KOJTUMYECTBO KPYITHBIX KIIMHIYECKUX HC-
CJIeIOBAaHUM, IETAIH MTAaTOTeHe3a apTEPUATIBHOU TH-
nepren3un npu COAC, a Takke popMUpOBaHUE Xa-
PaKTepHBIX CTPYKTYPHBIX U3MEHEHUH — peMO/IeITH-
poBaHUA cep/lia U cocyAoB HA POHE apTepUaTbHON
runepren3uu Ha poHe COAC TpebyroT mabHelnIe-
T'O HCCJIEIOBAHUS.

MATEPUAJIBI 1 METO/bI

B uccnenoBaHue BKIIOUEHBI 98 My:KYUH B BO3-
pacrte ot 34 10 58 siet (cpemaHuUii Bo3pact 46.9 + 18.6
rojia) ¢ MerabouueckuM cuHApoMoM. MceaemnoBa-

did not cause in patients the significant increase in
the ABP without apnea episodes [5]. In the literature
reliably bigger ABP increase against the background
of sleep apnea was mentioned which is followed by
reaction of activation in structures of a brain com-
pared with imitation of apnea of equal duration dur-
ing wakefulness [6]. Besides, in some researches the
reaction of activation in structures of a brain and
ABP increase under the influence of the sound sig-
nals which are regularly repeating during sleep in
almost healthy people is described [7]. It can point
out the significant role of activation in structures of
a brain, in particular a hypothalamic-pituitary sys-
tem, in increase in sympathetic tone and forming of
resistant AH at SOAS.

An increase in synthesis of a number of vasoac-
tive substances owing to a hypoxia of a vascular wall
are refered to the factors promoting stabilization of
hypertensia, in particular endothelin-1, prostacy-
clin, thromboxane and vasopressin [8]. Due to the
increase in a sympathetic tone the system renin —
angiotensin — aldosterone is also activated. Besides,
the decrease in sensitivity of kidneys to atrial and
brain natriuretic peptide is registered. Oppression of
synthesis of vasodilatators, NO in particular, is ob-
served at the same time [9, 10]. It is assumed that all
these humoral shifts lead to remodeling of small ar-
teries of that promotes stabilization of arterial hyper-
tension [10, 11]. Perhaps, the specified mechanisms
can be responsible also for processes of remodeling
of a myocardium at a syndrome of an obstructive
sleep apnea.

There is no full clarity what is a major factor of
forming of arterial hypertension at SOAS: actually
periodic sleep apneas or expressiveness of chronic
hypoxemia per se. Despite a large number of large
clinical trials, details of a pathogenesis of arterial
hypertension at SOAS and also forming of charac-
teristic structural changes such as remodelling of
heart and vessels against the background of arte-
rial hypertension against SOAS require further re-
search.

MATERIALS AND METHODS

The research involved 98 men of 34 to 58
years (average age is 46.9 + 18.6 years) who are
overweight (BMI > 30 kg/m?) with metabolic syn-
drome. The research was conducted on the basis of
the Railway clinical hospital on the station Novo-
sibirsk-Glavniy (Novosibirsk) Cardiological Center
during 2014—2016. Sample was created by efforts
of shop therapists at annual medical examination
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HUe ITPOBO/IMIJIOCH Ha 6a3e Kap/[H0JIOTUYECKOTO IIeH-
tpa HY3 «JlopokHas kiIumHUYecKas OOJbHUIIA Ha
cr. HoBocubupck-I'masubiit OAO «PXK/[» B mepuop
2014—2016 rT. Bribopka Obu1a cpopMupoBaHa ycH-
JINSIMU [IEXOBBIX TEPAIIEBTOB IIPU €3KETOTHOM MeJIH-
IITHCKOM 00CJIe/JoBaHNN PAOOTHUKOB JIOKOMOTHB-
HbIX Opurasa. Kpurepuu BKJIIOUEHUSA: MHJIEKC Mac-
chl Tesia 6osiee 30 Kr/M?, OKPY;KHOCTb TaJauu 6oJiee
92 cM, Y BcexX paHee yike ObUI MOcTaBsIeH quarHos Al
Bce nmanueHTsl moJTyyanu KOMOMHUPOBAHHYIO TUIIO-
TEH3UBHYIO TEPAIIUIO ¥ OTMEYaJIN CTAOMIbHbIE [T (-
pbt A/l ipu ambGystaTopHOM H3MepeHuu. Kpurepun
WCKJIIOUEHH IPU O0TOOpe B UCCJIEI0OBAaHUE: XPOHU-
yeckass 00JIe3Hb NOYEK, MapOKCU3MabHAs U XPO-
Hu4ecKkass GopMbl GUOPUILIAIINEN TTPECEPAN, ma-
TOJIOTHSI IIUTOBUIHOU JKeJie3bl, KJIalaHHAS MaTo-
JIOTHS CEpAlla, TUIepTpopUUIecKas U JUIaTalllOH-
Has KapAUOMHUOIIATUH, XDOHUUECKas cepieaHas He-
JIOCTaTOYHOCTH CO CHIKEHHOU COKPAaTHMOCTBIO MU-
OKapia JIto00H ATHOJIOTHH, XPOHHYeCKas 0OCTPYK-
TUBHAsI 60JIE3HB JIETKUX.

C 1eJ1pI0 AMATHOCTUKY OOCTPYKTHUBHBIX HApyIIIe-
HUH IBIXaHUs BO CHE BCEM ITaIlleHTaM ObLI TPOBEZEH
KapuOpeCcIpaTOPHbIM MOHUTOPUHT HOYHOTO CHA C
IIOMOIIIBIO TUATHOCTUUECKOH cucreMbl «Kapzmorex-
HuKa — 3-04-P(H)» («Mukapt», Poccust). CremneHnn
0OGCTPYKTHUBHBIX HAPYIIIEHUH JBIXaHUS BO CHE OI[eHU-
BasIach IO WHJIEKCY anmHo3,/runonHuos (MAT' — komu-
YeCTBO 3MHU30/0B alTHO3 U THIIOITHO3 B Yac), YDOBEHb
HOYHOH THUIIOKCEMUM — II0 3HAUEHUIO CpeJHEN HOU-
HOli caryparuu (SpO, cp.)

/Jlusaiin uccaedosarus. B cOOTBETCTBUH CO CTeTIe-
HBIO BBISIBJIEHHBIX OOCTPYKTHUBHBIX HAPYIIEHUH JIbI-
XaHUA BO CHE BCE BKJIIOUEHHBIE B UCCIIEOBAHUE I1a-
IIUEHTHI PaCIpeIesIsUTUCh Ha 4 TPyIbI (Tabur. 1). Ilep-
BYIO TPYIILYy COCTaBWJIN pabOTHHUKH Oe3 HapyIeHUH
nbixauus Bo cHe (MAT < 5 B yac), Bropyio — ¢ COAC I
ct. (15 > AT = 5), Tpetbio — ¢ COACII ct. (30 < AT <
< 15), uetBepTyio — ¢ COAC III cr. (MAT = 30). [a-
Jiee BO BCEX TPYIIAX HCCJIEZOBAINUCH MPOIECCHI TH-
MIEPTOHUYECKOTO PEMOJIEJTUPOBAHMA MHOKap/a Jie-
Boro xkeiygouka (MJIXK). C 3Tol 1es1hI0 BCEM IMaIfu-
€HTaM ObLIO BBIIIOJIHEHO CYTOYHOE MOHUTOPHUPOBA-
aue AJl (CMA/I) ¢ IOMOIIBIO IMaTHOCTUYECKOHN CH-
crembl HTV (Schiller AG, IllBefiniapusi), Ipu 3TOM
OIIEHUBAJICSI YPOBEHb CPETHECYTOYHOTO U CpeIHe-
ro HouHoro A/l. Beem nmarueHTaM IPOBOIMIIOCH TaK-
’Ke CTaHZIJaPTHOE 5X0KapAnorpaduIecKoe NCciie0Ba-
Hue Ha annapare HDI-5000-CV (ATL, CIIIA) B B- u
B-HaBenmenHOM M-pekuMe, IPU 3TOM OIEHUBAJIUCH
MPU3HAKH, IIPSMO HJIH KOCBEHHO XapaKTepU3YIOIIIe
rUnepTpoduIo MUOKapAa JieBoro xkemyzmouka (JIXK):
uHIeKe Maccbl Muokapaa JIK (MMMJDK), TonmuHa
saguent crenku JDOK (B3CJDK) u MexskeryIoO9UKOBOH
neperopozku (MKII), momepeuHbIi U TPOAOIbHBIHN

of the workers of locomotive brigades. Criteria of
inclusion: BMI more than 30 kg/m?, a waist circle
more than 92 cm, all the participants have already
diagnosed AH earlier. All patients received the
combined hypotensive therapy, and stable indica-
tors of the ABP at out-patient measurement were
registered. Criteria of exception at selection in a re-
search were the following: a chronic disease of kid-
neys, paroxysmal and chronic forms of fibrillation
of atria, pathology of thyroid gland, valve pathology
of heart, hypertrophic and dilated cardiomyopathy,
chronic heart failure with reduced contractility of
myocardium of any etiology, chronic obstructive
pulmonary disease.

Cardiorespiratory monitoring of nocturnal
sleep by means of the diagnostic system “The Car-
diotechnica — 3-04-P(H)” (“Inkart”, Russia) was
carried out to all patients for the purpose of diag-
nostics of sleep obstructive apnea syndrome. Extent
of sleep obstructive apnea syndrome was estimated
by the index of apnea / hypopnea (IAH — quantity
of episodes of an apnea and hypopnea per hour),
the level of nocturnal hypoxemia — on value of an
average night saturation (SpO, av.)

DesignofResearch. Accordingtoextentofthere-
vealed sleep obstructive apnea syndrome all patients
included in a research were distributed into 4 groups
(Table 1). The first group workers included without
sleep apnea (IAH < 5 per hour ), the second one —
with SOAS I degree (15 > IAH > 5), the third one —
with SOAS II degree (30 < IAH < 15), the fourth
one — with SOAS III degree (IAH > 30). Further hy-
pertensive left ventricular myocardium (LVM) re-
modeling were investigated in all groups processes.
For this purpose the patients were performed daily
ABP monitoring (ABPM) by means diagnostic HTV
system (“Schiller AH”, Switzerland), at same time
level average and night ABP estimated. Also stan-
dard echocardiographic research conducted on de-
vice HDI-5000-CV (ATL, the USA) B-and B-induced
M-mode, signs directly or indirectly characterizing
hypertrophy of LVM were estimated: LVM mass in-
dex (LVMMI), thickness of posterior wall (LVPW)
and interventricular septum (IVS), cross and longi-
tudinal (on axis) diameters left atrium. LVMMI was
calculated according diastolic measurements in M-
mode with use of anatomically validizated formula
[12, 13]. To receive an LVMMI indicator the weight
indexed surface area body, determined by Du Bois
formula [14]. Statistical analysis was carried out
with Statistica 6.0 program, correlation was esti-
mated when calculating coefficient of Pearson cor-
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(110 ITMHHKKY) IMaMeTPhI JIEBOTO Mpecep/us. Mac-
ca muokapza JIK paccuursiBasiach 0 JaHHBIM J1Ma-
CTOJTUYECKHUX U3MEpPEHUH B M-peXUMe C HUCII0Ih30-
BaHUEM aHATOMUYECKH BTHJIU3UPOBAHHON (HOpMy-
Jbl [12, 13]. s monydyenusi mokasarens UMMJIDK
3HAYEHHE MacChl MHJIEKCHPOBAJIOCH HA IUJIOIIA/Ib IT0-
BEPXHOCTH TeJia, OmIpeiesieHHOW 1o dopmyse [lio-
Oya [14]. CraTucTruecKuii aHAIU3 IPOBOAIIM C HC-
[I0JIP30BaHUEM IIporpaMMel Statistica 6.0, Koppess-
M0 TTPU3HAKOB OIEHUBAIN MpU pacuere koaddu-
npeHTa Koppessinuu [IupcoHa, 0CTOBEPHOCTh pas-
JIMYUH MEKTy BETUYNHAMU OTPEEIISIIN C IOMOIIBI0
t-xputepusa CTbhIOfieHTa. Paziuumsa cyuTaaud CTaTH-
CTUYECKU 3HAUUMBIMH IIPH P < 0.05.

PE3YJ/IBTATBI 1 OBCYXK/IEHUE

TTanueHThl B IIPECTABJIEHHBIX TPYIIIAX JOCTO-
BEPHO He OTJIMYAJIUCH IO CTAXKy apTePUAJIbHOU TH-
[IEPTEH3UN ¥ 3HAYEHUSM CPEIHECYTOYHOTO U CPejl-
Hero HouHoro AJ] o pesyasratam CMAJL (p > 0.05).
I'pymmbl Takke ObUIM OZHOPOIHBI IO COIYTCTBYIO-
1IeH IaTOJIOTUH.

ITocsie mpoBeeHUs IUCTIEPCUOHHOTO aHAIN3A U
MEJKIPYIIIIOBOTO CpaBHEHMUS 110 Kputepuio CThIOIEH-
Ta ¢ BBeJleHWEM TonpaBku boudepponu (a = 0.05)
OBLITO BBISIBJIEHO TOCTOBEPHOE YBEJIMUEHUE TOJIITUHDI
3agHel crenku JIK y nmanueHTos ¢ Tsxesiol hopmoi
COAC (p < 0.05). ITpu ornenke Tosmuabl MOKIT TeH-
JleHIIUA K ee yBesimdeHuIo Ipyu BelpakeHHOM COAC
TaKyKe COXPaHsIach, OTHAKO 3HAUeHUs ObLIU He J10-
cToBepHBI (p = 0.067) Takke ObLIA BBIABIEHA IOCTO-
BepHasi KOpPPEJANUs JJIMHBI JIEBOTO IPENCEPAUI C
TSDKECTHIO CHHAPOMA OOCTPYKTHBHOTO allHO3 BO CHE
(p < 0.038). IIpu onenke UMMJIK oT™Meuasucs 10-
CTOBEpPHO 0o0Jiee BBICOKHE 3HAYEHUs y IAIMEHTOB
u3 rpymmsl ¢ Tsokenoi dopmoit COAC (p < 0.024).
ITpu mpoBe/eHUM aHAIW3a ACCOIHAIUN HCCIIe/ye-

relation, reliability differences between values was
defined by Student t-test. Differences considered
statistically significant at p < 0.05.

RESULTS AND DISCUSSION

Patients in the presented groups did not reliably
differ on duration of arterial hypertension and val-
ues of average diurnal and average nocturnal ABP
according to ABPM (p > 0.05). Groups were also
uniform in the accompanying pathology.

After carrying out the dispersive analysis and
intergroup comparison by Student t-test with Bon-
ferroni correction (a = 0.05) reliable increase in
thickness of a posterior wall of left ventricle (LV) in
patients with a severe form of SOAS was revealed
(p <0.05). At IVP thickness assessment the tendency
to its increase at the expressed SOAS also remained,
however the values were not reliable (p = 0.067). The
reliable correlation of length of the left atrium with
severity of SOAS was also revealed (p < 0.038). At
assessment of LVMMI reliably higher values at pa-
tients from group with a severe form of SOAS were
noted (p < 0.024). When carrying out the analysis
of associations of the studied echocardiographic pa-
rameters with the level of a night hypoxemia which
was estimated on SpO, average values the revealed
tendencies to increase in left atrium on a longitudinal
axis, thickness of LVPW and IVS, LVMMI remained
at more expressed hypoxemia, however the found
connections did not reach reliable level (Tables 2, 3).

Further, for the purpose of specification like
hypertrophic remodeling of LVM in groups with
various extent of SOAS, assessment of the index of
relative thickness of myocardial wall (a calculation
method on RTI = (2 x LVPW)/EDV) was performed

Tao6suna 1. KnnHnueckas XapakTepUCTUKA 00C/Ie/JOBAaHHBIX TTAIIEHTOB

Table 1. Clinical characteristic of the examined patients

KonmuectBo Bo3spacr,

UMT, kr/m? (n + 26)

cp. Al (n+2c) Crax AT, ter VAT / AHI

YeJIOBEK / et /Age, BMI, kg/m? (n + 26) ABPav.(n +2c) Duration (n + 20)
Uigymme | oo Number of  years ABP, years

people (n) (n + 20)
Hopwma / Norm 28 45.6 £15.4 38.5+15.8 148.4 £ 13.1 5.5+ 0.2 2.6 £1.3
COACIcr. 28 48.7+15.1 35.9+12.8 146.6 + 14.3 6.1+0.2 8.3+22
SOAS I degree
COACII cr. 24 45.6 £ 24.3 36.3+£10.9 156.2 £ 11.2 5.9+ 0.3 22.3+5.5
SOAS II degree
COACIII cr. 18 50.5+10.4 37.8+12.8 159.5 £ 19.8 6.5+ 0.3 53.1% 4.3
SOAS III degree

IMpumeuanue. COAC — cuH/IPOM 0OCTPYKTUBHOTO antHO? BO cHe; UMT — un/eke Macces Tena; cp. Al — cpepnecyrounoe A/l o gaH-

upiM CMA/T; AT — uH/IeKC alTHO3 /TUITOITHOA.

Note. SOAS — sleep obstructive apnea syndrome; BMI — body mass index; ABP av. — average ABP according to ABPM; IAH — apnea/

hypopnea index.
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Tab6suma 2. Pazmepsl KaMep cep/ilia B TPYIINAX ¢ Pa3JIMYHON CTENIeHbI0 OOCTPYKTUBHBIX HAPYIIEHUH JIbIXaHUS BO CHE
Table 2. The sizes of chambers of heart in groups with various extent of SOAS

UAT, Buac / AHI, Cpennss carty- JII nom., cm / LA JIII i, em / LA KIP, cm / EDV,
I'pymma / Group per hour (n + 20) parmus / Average cr.dm.,cm (n £ 26) long.,cm (n+20) cm (n £ 20)
saturation, SpO,, %

Hopwma / Norm 2.6 +2.33 98 £ 1.34 4.0 £ 0.73 5.8+1.82 5.2+ 1.12
COACIcr. 8.3+5.21 96 + 1.22 3.9 £ 0.72 5.5+ 1.33 4.9 £ 0.71
SOAS I degree (p = 0.037) (p = 0.031) (p = 0.066) (p = 0.061) (p =0.073)
COACIIct. 22.3 +7.53 02 +1.42 4.0 £ 0.82 5.9 £ 1.41 4.9 £ 0.82
SOAS II degree (p = 0.028) (p = 0.024) (p=0.074) (p = 0.056) (p = 0.067)
COACIII cr. 53.1 %+ 4.34 89 +£1.43 4.2 £ 1.24 6.2 £ 2.05 5.1+ 0.81
SOAS III degree (p = 0.018) (p = 0.026) (p = 0.059) (p = 0.042) (p =0.077)

IIpumeuyanue. NAT — HHJEKC alHO?/TUIONHO3, JIII oI, — momIepeYHbIH pa3Mep JieBoro npecepaust, JIII 1. — pazmep JeBOTo
npescepaus no MHHUKY, KJ[P — koHeuHOoAMacTomnvyeckuii paamep JDK.
Note. IAH — apnea/hypopnea index, LA cr.dm. — cross dimension of left atrium, LA long. — the volume of the left atrium on a

longitudinal axis, EDV — end-diastolic volume of left ventricle.

MBIX 3XOKapAuorpapuyecKux MmapaMerpoB C YPOB-
HEeM HOYHOM THITOKCEMUH, KOTOPBIH OIIEHUBAJICA IO
sHaueHuAM SpO, cp., COXPaHAINCh BHIABJIEHHBIE TEH-
JIEHIIUN K yBesinueHuo JIII 1Mo JUIMHHKUKY, TOJIIIUHBI
3CJIXK u MXKII, MMMJIXK npu 6oJiee BhIpaKEHHON
THIIOKCEMUH, OJHAKO OOHAPY:KEHHBIE CBSA3U HE J0-
CTUTAJIN YPOBHs JOCTOBEPHOCTH (TabJI. 2, 3).

Iasee, ¢ 11e/IbI0 YTOUHEHUS TUIIA THIEPTPOGU-
yeckoro pemojienupoBanusa MJIK B rpynnax ¢ pas-
JIMYHOMU CTENeHbI0 OOCTPYKTUBHBIX HAPYIIIEHUH bI-
XaHUS BO CHe, ObLJIa BBITIOJTHEHA OIleHKa HHEKCA OT-
HOCHTEIBHOH TOJIIUHBI CTEHKM MHOKapza (pacuer-
HBIM MeTozioM 1o ¢dopmysie OT = (2 x 3CJIXK)/
KIIP) [12] (cm. Tabu. 3). B uTore BoIsABJI€HA OTYETIIH-
Basi TeHAEHIMA K GOPMHUPOBAHUIO IIPEUMYIIECTBEH-
HO KOHIIEHTpHUYeCKOU T'HmnepTpouu MUoKapjaa Jje-
Boro xemymouka (MOT > 0.42) y manueHToB ¢ 60-
Jiee BBIPAYKEHHBIMH OOCTPYKTUBHBIMH HapyIIEHUsI-
MM JIbIXaHHs BO cHe (puc. 1).

[12] (see Table 3). As a result the distinct tendency
to forming of mainly concentric hypertrophy of LVM
(RTI > 0.42) at patients with more expressed SOAS
is revealed (Fig. 1).

Thus, the analysis of the obtained data confirms
potential impact of SOAS in patients with AH and
SOAS on forming of signs of a hypertrophy of LVM
and dilatation of the left atrium. It can indicate ex-
istence of independent pathogenetic impact of pe-
riodic obstruction of the upper airways on forming
of hypertensive heart. At the same time more ex-
pressed correlative connection of the studied echo-
cardiographic parameters with the number of respi-
ratory events (IAH) in comparison with the level of
nocturnal hypoxemia (SpO, av.) (see Fig. 1) can tes-
tify to the leading role of periodic hyper activation of
sympathetic nervous system during apnea episodes.
Episodes of hyper activation of the SNS against the

Taoauna 3. Oxoxapauorpaduyeckue napaMerpsl runeprpoduu muokapaa JIK B rpymnmnax ¢ pasjindHoi cTelneHbio 00-

CTPYKTHBHBIX HaPYyIIEHUH JIbIXaHUSA BO CHE

Table 3. Echocardiographic parameters of hypertrophy of LVM in groups with various extent of SOAS

UAT,Buac/ Cpenusscary-  TosmuHa Tommuua 3CJDK, MMMJDK, HOT / RTI

Tpymma / Grou AHI, per panus / Average MIKIL, cm / cm / Thickness of r/m2 | LVMMI,
pynt P hour (n + 206) saturation, Thickness of LVPW, cm g/m? (n + 26)
SpO,, % IVS,em (n £ 26) (n + 20)

Hopma / Norm 2.6 + 2.33 98 £ 1.34 1.1+ 0.13 1.1+ 0.21 103.2 + 28.41  0.431 + 0.014
COACIcr. 8.3+5.21 96 + 1.22 1.2 +£ 0.62 1.1+ 0.32 105.6 +17.82  0.454 + 0.012
SOASIdegree (p=0.037) (p=0.031) (p =0.063) (p =0.074) (p = 0.079) (p =0.034)
COACIIct. 22.3 + 7.53 092 +1.42 1.2 + 0.41 1.2 + 0.31 116.4 £ 19.13  0.478 £ 0.017
SOAS IT degree (p =0.028) (p=0.024) (p =0.074) (p = 0.069) (p = 0.065) (p =0.027)
COACIII ct. 53.1+4.34 89 +1.43 1.3 £ 0.62 1.3+ 0.44 133.3 £ 26.21  0.498 £ 0.014
SOAS III degree (p = 0.018) (p = 0.026) (p = 0.088) (p = 0.039) (p = 0.041) (p = 0.022)

IIpumeuanue.

UAT — wunzekc anHos/runomnnod, MIKII — mexokenyqoukoBas neperopozaka, 3CJDK — sanuss crenka JIK,

MMMJIK — unzgexc macesl MJIDDK, MOT — uHAEKC OTHOCUTEIBHOM TOMIIMHBI creHKu MJIK.
Note. AHI — apnea/hypopnea index, IVS — interventricular septum, LVPW — posterior wall of LV, LVMMI — LVM mass index, RTT —

relative thickness index of LVM.
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Puc. 1. BeisiBlIeHHbIE KOPPEJISAIUU HHEKCA OTHOCUTETbHOU TOIUHBI (MOT) MHOKap/ia JIEBOTO JKeTy/I0UKa
C KPUTEPUAMH TSKECTH OOCTPYKTHUBHBIX HAPYIIIEHUH JBIXaHUSA BO CHE (JIMHEWHBIA PETPECCHOHHBIN aHATHN3)
Fig. 1. The revealed correlations of the of relative thickness index (RTI) of LVM with criteria of severity
of SOAS (the linear regression analysis)

Takum 06pa3oM, aHATN3 MTOJIYIEHHBIX TAHHBIX
CBU/JIETEJIBCTBYET O BO3MOXKHOM BJIUSHUU OOCTPYK-
TUBHBIX HapYIIEeHNH JABIXaHUA BO CHE Y IAI[eHTOB
¢ AT'u COAC na popmMupoBaHUue IPU3HAKOB THIIEP-
TpodUM MHOKapAa JIEBOTO JKeJIyAodYKa U Jujiara-
[IIH JIEBOTO Ipe/icepAusi. ITO MOXKET YKa3bIBaTh Ha
HaIn4yue He3aBHCHMOIO IaTOTeHeTHYeCKOTO BJIU-
STHUS TIEPUOJUYECKON OOCTPYKIIMU BEPXHUX JIbIXa-
TEJIbHBIX MyTed Ha (GOPMUPOBAHHIE TUIIEPTOHUYE-
ckoro ceppaua. [Ipu aTom Gosiee BhIpajkeHHAsT KOP-
peJAIMOHHAA CBA3h UCCIEAyEMBIX 3XOKapAuorpa-
(prueckux mapaMeTpoB C KOJIMUECTBOM peCIHpa-
TopHBIX coObITuil (IAl') 10 cpaBHEHHUIO C YPOBHEM
HOYHOU runokcemus (SpO, cp.) (cm. puc. 1) MOKeT
CBU/IETEIbCTBOBATh O BeAyIed poarM MMEHHO Iie-
PHUOMYECKOU THIIEPAKTUBAIIUA CHMIIATUYECKOU
HEpPBHOU CHUCTEMBI BO BpeM:I SIIU30/I0B aITHO3. DU~
30561 runepakruBanuu CHC Ha doHe XapaKTepHBIX
yepe/iIOBaHUM THUIIOKCUU — pPeOKCUTeHAIUH, BEPO-
SITHO, CIIOCOOCTBYIOT 3aIlyCKy BCEH IOCIIEyIoIIen
MMaTOTeHETUYECKOU I[elN HapyIeHHuHd HeHpOryMo-
PIBHOM PETyJIANUU IPU JTAHHOM cuHzapoMe. Ilo-
BU/IMMOMY, UMEHHO YacTOTa PeCHUPATOPHBIX SIIU-
30/I0B, a HE CPETHUN yPOBEHb HOUHOU THITOKCEMUH
KaK TaKOBOU, UTPAET IIPY 3TOM BEAYIIYIO IaTOTeHe-
THYECKYIO POJIb.

C maHHOU TUIIOTE30MU, TPEOYIOIeH yTOUHEHUs B
OoJtee MacIITAOHBIX UCCIETOBAHUAX, COTTIACYIOTCS U
OTJIeJIbHbIE JIUTEPATYPHbIE JaHHbIE [15, 16]. IIpen-

characteristic alternations of hypoxia — reoxygen-
ation probably trigger all subsequent pathogenetic
chain of disturbances of neurohumoral regulation at
this syndrome. Apparently, the frequency of respira-
tory episodes, but not the average level of nocturnal
hypoxemia per se, plays at the same time the great
role in pathogenesis.

Separate literature data also will approve this
hypothesis requiring specification in more large-
scale researches [15, 16]. Future comparison of the
obtained data with studying of influence of separate
pathogenetic mechanisms of SOAS on processes of
remodeling left ventricular miocardium when form-
ing chronic pulmonary hypertensia at this category
of patients is of a great interest. Existence of es-
sential pathogenetic differences in mechanisms of
remodeling of the left and right chambers of heart
at SOAS is quite probable. Specification of details
of pathogenesis of cardiovascular complications at
SOAS can promote optimization of medical tactics
at this category of patients such as the choice of
more effective modes of instrumental respiratory
therapy, additional use of inhalation of oxygen if
necessary. Forming of mainly concentric hypertro-
phy of LVM in patients with AH against the SOAS
testifies probably to initial stages of remodeling of
heart in this category of patients, leaving chance
of reversibility of this process. Future researches
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CTaBJIIET WHTEPEC COIOCTABJIEHUE B OyAyIIeM II0-
JIyYeHHBIX JIAaHHBIX C U3yYeHUeM BJIUSHUS OT/eNb-
HBIX TATOTE€HETHYECKUX MEXaHU3MOB OOCTPYKTHB-
HOTO aITHO3 BO CHE HA IIPOIECCH] PEMOETNPOBAHUS
MMOKap/ia IIPaBoTo JKeIyI09Ka Ipu HGOPMUPOBAHUH
XPOHHYECKOU JIETOUYHOU TUIIEPTEH3UU Y 9TOU Kare-
rOpyU NAIUeHTOB. BIOJIHEe BEPOATHO HAIWYWE CY-
IECTBEHHBIX [TaTOTeHeTUYeCKUX Pa3Indnuil B Mexa-
HHU3Max PEMOJIEIMPOBAHUSA JIEBBIX U IPaBbIX OTZe-
soB cepana npu COAC. YTouHeHuUe fieTajien marore-
He3a CepJIeYHO-COCY/TUCTHIX ocoxkHeHnH mpu COAC
MOXKET CII0OCOOCTBOBATH OINTHUMH3AIAN JIeUyeOHOMH
TAKTUKN y JAHHOM KAaTErOpHUH IAIlMEHTOB: BBIOO-
py 60oJiee 3(pdeKTUBHBIX PEKUMOB aIIIapPaTHOH pe-
CIIUPATOPHOU Tepamuu, JOIOJHUTEIBHOMY UCIIOIb-
30BaHUIO0 MHTIALINH KUCJIOPOZA IIPU HEOOXOIUMO-
ctu. PopMHUpOBaHUE IPEUMYIECTBEHHO KOHIIEH-
Tpuueckoll runieprpobun MJIK y manuenTos ¢ AT
Ha ¢one COAC cBuzeresbCcTByeT, BEPOSATHO, O Ha-
YaJIbHBIX CTAIUAX PEMOJIEJTUPOBAHNUSA CEPALIA Y 3TOMH
KaTeropyuu MaI[eHTOB, OCTABJIAS IIIAHC HA 0OpaTu-
MOCTh 3TOTO IIpoIllecca. AKTYaJIbHON TeMOU Oymy-
ITUX UCC/IeIOBAaHUH IIpeJicTaBisgeTcs U3ydeHre Bo3-
MOXKHOCTH 0OPaTHOTO PEMO/IEJTUPOBAHIS MUOKapAa
IIPaBOTO U JIEBOTO KesayAouka Ha GoHe 3dpdeKTUus-
Hou koppeknuu COAC.

SAK/IIOUEHUE

Pe3ynpTaThl IPOBEZIEHHOTO MCCIIEAOBAHUA II0-
3BOJIAIOT ¢(OPMYJINPOBATH TUIIOTE3Y O HE3aBUCH-
MOH POJIH SITM307]0B HOYHOH OOCTPYKIIUH BEPXHUX
ZIbIXaTEeTBHBIX IIyTeH B IIpOIlecce THIEPTOHNYECKO-
IO PEMO/IEJINPOBAHNS MHOKAPAA JIEBOTO JKeJIyZ0d-
Ka y MalfeHTOB ¢ MeTabOJIMYECKUM CHHAPOMOM C
OTIPEJIENIAIOIINM MEeXaHU3MOM THIIePAKTHBAIIUN
CUMITaTUYECKON HEPBHOU CHUCTEMBI U (OPMHUPOBaA-
HHUEM IIPU 5TOM KOHIEHTPUYECKOH TUIepTPOGUH.
B 5TO# cBA3M ompe/iesIeHHBIE NTPAKTHYECKUE IIep-
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studying the possibility of the return remodeling
of myocardium of the right and left ventricle are of
current interest subject of against the effective cor-
rection of SOAS.

CONCLUSION

Results of the conducted research allow to for-
mulate a hypothesis of an independent role of epi-
sodes of nocturnal obstruction of the upper airways
in the course of hypertensive myocardial remodel-
ing of the left ventricle in patients with a metabolic
syndrome with the defining mechanism of hyper
activation of sympathetic nervous system and form-
ing at the same time the concentric hypertrophy. In
this regard there are certain practical possibility of
involution of a hypertrophy of myocardium of the
left ventricle with considerable decrease in cardio-
vascular risks against the background of effective
correction of sleep obstructive apnea syndrome as
trigger of all subsequent pathogenetic chain of neu-
rohumoral disturbances.
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CBEJEHUA NJIAd ABTOPOB

TPEBOBAHUA K IIPEJOCTABJIEHUN IO
MATEPHNAJIOB QJIA IIYBJINKAIIN N

B JOURNAL OF SIBERIAN MEDICAL
SCIENCES

B Journal of Siberian Medical Sciences (gaiee —
JSMS) nyb6iuKyI0TCS HayYHbIe 0630PbI U CTAaThH IO
MEJIUITMHCKUM HayKaM, [TOITOTOBJIEHHBIE TI0 MaTe-
pUasiaM OpUTHHAJIbHBIX HAyYHBIX HCCJIEOBAHUH.
JSMS BBIXOAUT 4 pasa B rof,.

TpeboBaHusi, MPEIbABISIEMblE K IyOJIUKAIU-
aMm B JSMS, chopmynupoBaHbl ¢ yuyeTomM TpeboBa-
HUU, TPEbSIBISEMBIX K PEIIEeH3UPYEMbIM HAy YHBIM
WU3/TAaHUSAM, B KOTOPBIX JIOJI?KHBI OBITH OITyOJIMKOBA-
HBI OCHOBHBIE HAyUHbIE PE3YJIbTaThl JUCCEPTAIUN
Ha COWICKAaHUE YUYEeHOU CTENEeHM KaHJuJaTra U JOK-
TOpa HayK.

CraTbu, OTIIpABJIEHHbIE aBTOPAaMH B IPyTHe U3-
JaHWsA U/UIM HalleyaTaHHbIE paHee B HUX, K OIy-
OJIMKOBAaHUIO HE TPUHUMAIOTCS.

I[Ipy omnucaHUM HAYYHO-UCCJIEA0BATETbCKUX
KJIMHUYECKUX paboT ¢ MpHUBJEYEeHHEM dUesIOBeKa
B KauecTBe 00BEKTA HMCCJIEIOBAHUSA aBTOPHI JOJIK-
HBl YKa3aTh, COOTBETCTBOBAJIM JII OHU MEXK/IyHa-
POIHBIM M POCCUHCKHM 3aKOHOJIATEJIbHBIM aKTaM
0 IOPUJIMYECKUX U DTUUECKUX MMPUHITUIIAX MEeTUKO-
OMOJIOTHUECKUX UCCJIeIOBAHUH Takoro poza. He mo-
IyCKAeTCs HCIOJIb30BaHUEe (DaMUJINH, WHUIUAJIOB
0OJIBHBIX M HOMepPOB uctopuil 60se3uu. [Ipu omu-
CaHUM SKCIIEPUMEHTOB Ha JKHUBOTHBIX HEOOXOIH-
MO yKa3aTh, COOTBETCTBOBAJIO JIU COJIEPKAHUE U UC-
MMOJIb30BaHUeE JIA0OPATOPHBIX }KUBOTHBIX ITPABHUJIAM,
MPUHSATHIM B yUPEKJIEHUH, PEKOMEHIAIUAM HallH-
OHAJIBHOT'O COBETA II0 HUCCJIEIOBAHUAM, HAI[LIOHAJIb-
HBIM 3aKOHAM.

ABTOpCKHE TpaBa co0JII0AI0TCS B COOTBETCTBUU
¢ I'paxkganckum koziekcom Poccutickoit ®eepanuu
(4. 4) ¥ APYTUMH JIEHCTBYIOIUMUA HOPMATHBHBIMU
JIOKYMeHTaMU. ABTOPBI HECYT IOJHYIO OTBETCTBEH-
HOCTb 3a COJIEp>KaHUE CTaTewn.

B penmaknuuio JSMS aBTOpHI JIOJIKHBI IIPEIOCTA-
BUTD:

1) 2/1eKMpPOHHYI0 8epcurd cmambvu, MOATOTOB-
JIEHHYIO B COOTBETCTBUU C TPeOOBAHUAMHU K 0OPM-
JIEHUIO CTaTeH, N3JI0KEHHBIMU HUKE;

2) Opu2uHa/ cmambu B TIEYaTHOM BU/JIE C yKaza-
HHUEM TOpOJia, AaThl, GaMUJINH € MOAMUCHI0 KaXKI0-
ro aBTopa (Ha MocJIeJIHEH cTpaHUIE), BU30OU «B me-
YaTh» W MOAIHKCHI0 (HA TIEPBOU CTpPAHUIIE) 3aBEIY-
o1ero kagepoi UM WHOTO IOJIKHOCTHOTO JIUIA
opraHusaIuy, Ha 6a3e KOTOPOH BBITIOJIHEHO HCCIIe-

JIoBaHUE. ABTOPBI IIPEIOCTABJIAIOT CTAThH B PEIaK-
LU0 JIMYHO HJIH 110 IOUTE;

3) coenacue Ha TyOJIUKAIUAIO cTaThu B JSMS 1 06-
paboTKy IepCcoOHATbHBIX TAHHBIX AaBTOPOB (3aITOJTH -
eTcs KaK/IbIM aBTOpoM) (cM. Ha catite HTMY: www.
ngmu.ru/cozo/mos);

4) nisa corpynauko ®I'60Y BO HI'MY Mun3s-
npasa Poccuu (nanee — HIMY) — axcnepmnoe 3a-
KAlOHeHUe OTfiesia KOOpPAWHAIMU  (eepaabHbIX
IporpaMM, KOHKYPCHBIX IIPOEKTOB U WHHOBAIHOH-
HOTO Pa3BUTHs YIIPABJIEHUS M0 HayKe, MHHOBAIIH-
aM 1 uHGopmaruzanuu HCMY (cm. www.ngmu.ru);
JUIS CTOPOHHUX aBTOPOB — HANpas/eHue Ha ony-
6auxoeaHue Ha GUpPMEHHOM OJIaHKE OpraHU3allNH,
Ha 6a3e KOTOPOU BBINIOJIHEHO OPUTHHAJIPHOE HAyY-
HO€ HCCJIeJIOBaHME, 3a MOJAIHCHI0 OTBETCTBEHHOI'O
JIOJIKHOCTHOTO JIUIIA.

IIPABUJIA O®POPMJIEHU A
PYKOIIMCEM

1. TexcT cTaTpu HabMpaeTcs B TEKCTOBOM PeTaK-
tope Microsoft Word, Open Office u ap., Bce mosist
2 cM, mpudt Times New Roman, kerip 12, mMex-
CTPOYHBIA WHTEpBas 1,5. TeKCT cTaTbu HEOOXOIH-
MO HaIlpaBUTH B pefakiuio JSMS B Bujie OT/IeIbHO-
ro ¢aiina c ykazanuem OO nepBoro aBropa — I1Ba-
HoB N.U. tekct.doc. Jlomyckaercst oTpaBka ¢aiioB
B ¢popmarax doc, docx.

2. ®MO aBTOpOB HAOUpAETCSA CTPOUHBIMHU OYKBa-
MU KypCHBOM Ha PyCCKOM fA3bIKe. VIHUIIMAJIbI TOMe-
maTesa nepes pamuineit apropa. Ilopsanok, B KOTo-
poM OyZyT yKa3aHbI aBTOPBI, OIPEIEIAETC UX CO-
BMECTHBIM pelleHHEM.

3. Topon u HaszBaHume MecT pabOTHI aBTOPOB
0hOPMJIAIOTCSI CTPOYHBIMH OyKBaMH KYPCHBOM
Ha PYyCCKOM sI3BIKe.

4. Crarpsi [OJKHA COZEPKATh AHHOTAITUIO
Ha PYCCKOM sI3bIKe. B aHHOTanmu AOIKHBI OBITH 13-
JIOKEHBl IIeJIM HCCJIEJIOBAHUSA, OCHOBHBIE IIPOIIe-
Zypbl, Pe3yJIbTaThl OPUTMHAJIBHBIX HCCIIEOBAHUMN
u BeIBOABL [los1 aHHOTAIMel moMenaeTcs moA3aro-
JI0BOK «Ki1toueBble c10Ba», IOCJIe HEro /10 10 KJIoue-
BBIX CJIOB HJIU KOPOTKUX (pas, KOTOpbIe OYYT CIIO-
coOCTBOBATh NPAaBUJIBHOMY WHJIEKCHPOBAHUIO CTa-
ThU B IIOMCKOBBIX CHCTEMAax W CHCTEMAax I[UTHPO-
BaHUA. AHHOTAIIUI0O HEOOXOAMMO HAIPABUTH B pe-
gaknuioo JSMS BMecTe ¢ TEKCTOM CTaTbHU B BUJIE OT-
nesipHOTO (paitna ¢ ykazanuem @O mepBoro aBTo-
pa — WBauoB N.U. annortarus.doc. Takke mpezo-
CTaBJIAIOTCA CBEZIEHUA 0 KaXKJ0M U3 aBTOPOB: (paMu-

Journal homepage: http://jsms.ngmu.ru

129



JIVsI, M5, OTUYECTBO (IIOJTHOCTHIO HA PYCCKOM SI3bIKE
U B TPAHCJIUTEPAINN), yUeHbIE 3BaHUs U yUeHas CTe-
TIeHb, OJIKHOCTh, MECTO PaboThl, pabounii TeredoH
U aJipec 3JIEKTPOHHOH mmouThl (e-mail). CBeneHus He-
00X0TUMBI /17151 00paboTKU MyOnKauil B 6ase 1aH-
HBIX POCCHHCKOrO WHIEKCa HAy4YHOTO ITUTHPOBA-
HUS U IPYTUX CHCTEMAaX UTUPOBAHUSA. AHHOTAIHS,
KJIIOUEBBIE CJI0Ba, nHGOopMaIus 06 aBTopax 1 Ha3Ba-
HUe yUIPEXKJAEHUN JOJKHBI OBITh TaKKe IIPETOCTAB-
JIEHBI Ha AaHTJIMHCKOM sI3BIKE.

5. TabuIel MOMeEIATCSA B TEKCT cTaThu. Ta-
OJIUIIBI AOJIPKHBI OBITH ITPOHYMEPOBAHBI IIOCJIE0-
BaTEJIbHO B COOTBETCTBHUH C IMOPSIKOM, B KOTOPOM
OHU YIOMHHAIOTCA B TeKcTe (Hampumep, Tabi. 1,
TabJ. 2 U T. 71.).

6. PHUCYHKU BCTaBJISIOTCA B TEKCT CTATbU, a TaK-
JKe TIPEZIOCTABJIISIIOTCS B BUJIE OT/EIBHBIX IIPOHyMe-
poBaHHBIX (daiyioB ¢opmarta .jpg unu .gif ¢ paspe-
IeHueM He MeHee 300 dpi. PUCYHKU TOJKHBI OBITH
KOHTPACTHBIMU U YETKUMU, OYKBbI, IUGPBI U CUM-
BOJIBI Ha HUX JIOJKHBI OBITh Pa3JIMYUMBbI. PUcyHKa-
MU CYUTAIOTCA I'padUKu, peHTreHorpaMMbl, GhOoTo-
rpadun Uy Jo0ble Apyrue rpadudeckre oObek-
ThI. ®oTOrpadu JI0el He TOKHbI ObITh Y3HABae-
MBIMH, JITNOO K HUM JIOJI>KHO OBITH ITPUJIOKEHO ITUCH-
MEeHHO€e pa3pellleHre Ha UX IMyOJIuKaIuo. PucyHku
JIOJI’KHBI OBITh IIPOHYMEPOBAHBI IOCJIEIOBATETHHO
B COOTBETCTBHUU C MOPSAIKOM, B KOTOPOM OHHU BIIEP-
Bble YIIOMHUHAIOTCS B TEKCTE — PHC. 1, PUC. 2 U T. .
[Moamucy pasMernalTcs B TEKCTE IOJT PUCYHKAMU.
B moamucsx k mMukpodortorpadusM yKasbIBaeTCs
CTelleHb YBeJTHUEHU s U CIIOCOO OKPACKHU.

7. B TEKCTe CTaThU UCITOJIB3YIOTCS CIIEAYIOIIUE 3a-
TOJIOBKHU: BBeJIEHUE, IIeJIh FCCJIEZIOBAHUS, MaTepHa-
JIBL I METO/TbI, PE3YJIBTAThI U 00CYK/IeHUE, 3aKITI0Ue-
HUeE, CIIUCOK JINTEPATYPHI.

8. Hcronb3yloTess TOJBKO CTaHJAPTHBIE OOIIe-
NIpUHATHIE COKpaleHus (ab6pesuatypsol). He mpu-
MEHSIOTCSA COKpAllleHWsI B Has3BaHWHU cTaThu. Iloj-
HBIN TEPMUH, BMECTO KOTOPOT'O BBOAUTCS COKpAIIe-
HUeE, JIOJI’KEH IIPEIIIECTBOBATH IIEPBOMY HCIIOJIb30-
BAHUIO 3TOTO COKPAIIEHUS B TEKCTE.

9. O6Gs13aTeIPHO HAJIMYUE CIIHCKA JIUTEPATYPBL.
Bubnorpaduiueckue CChIIIKU B TEKCTE CTATHH TAI0T-
cs apabckuMu nudpaMu B KBaJIpaTHBIX CKOOKaX, B
IIOJTHOM COOTBETCTBUM C HyMepaIluel CIIUCKa JIUTe-
patyphbl. CCBIJIKH B TEKCTE CTAaThHU JIOJIKHBI IaBAThCS
MOCJIE0BATEIBHO 110 Bo3pacTtaHumo: [1]...[2]...[3]... »
T. 7. Pa3BepHyTOE OIMCAHKE UCTOYHUKA B CITHCKE JIH-
TepoaTypsl npegocrasisaoores no I'OCT 7.0.5-2008.
Croucok JuTepaTyphl JIOJIKEH COfepKaTh Iy0siu-
KaIlu¥ 3a IOCJeIHue 5 JieT. B crucke JuTepaTyphl
Bce MH(POPMAIIOHHBIE UCTOUHUKHU TIEPEUUCTISTIOTCS
B IIOPSIZIKE UX IIUTHPOBAHUS.

10. Pegaxnus JSMS Gepet Ha cebss mpucBoeHUE
KaXk/Iol mybsnKyeMo# cratbe HoMepa Y/IK u ocy-
IIECTBJIEHUE TIOJTHOTO IIEPEBO/Ia CTAThH HA aHIVIMH-
CKUU A3BIK.

11. CTaThy, HE COOTBETCTBYIOIINE YKA3aHHBIM pe-
JIaKIFel TpebOoBaHUAM, K OIyOJIMKOBAHUIO He IIPU-
HHUMAIOTCA.

IMMOPAAJOK PEITIEH3UMPOBAHUA
PYKOIIUCENM, IPUHUMAEMBIX JIJI4
IIYBJINKAIINN

1. Pykomnucu crare, HOCTyNIUBIINX B PeJaKIUIO,
HAIIpaBJIAIOTCA JJIs1 PEeLleH3UPOBaHUA 4YJeHaM pe-
JIAKIIMOHHOTO COBETA C I[eJIbI0 UX DKCIIEPTHOU OIleH-
KU Ha IpeaMeT COOTBETCTBUsA TpeboBaHUAM JSMS
u Bplcuieil arTecTaniMOHHON KoMuccUU Ipu MuHU-
cTepcTBe 00pa3oBaHus U HayKu PO.

PerteH3eHTB! yBeZOMJIAIOTCA O TOM, UTO B LIEJIAX
obecrieueHNsI aBTOPCKUX U APYTUX HEUMYIEeCTBEH-
HBIX [IPAaB IPUCJIAHHbIE PYKOIIMCH He TOJIJIeKaT pas-
IalleHUI0, KOIIMPOBAHUIO, paclpocTpaHeHuIo. Pe-
[IeH3UPOBaHUE IIPOBOIUTCA AaHOHUMHO.

IIpu oTka3e B HaIIpaBJIeHUM Ha pelleH3upOBaHue
Ipe/icTaBJIEHHON aBTOPOM PYKOIIMCH peJlaKIus Ha-
IpaBJjisieT aBTOPY MOTUBUPOBAHHBIN OTBET B BJIEK-
TPOHHOM BUJIE.

Pepaknusa >kypHasia 110 NHCBbMEHHOMY 3aIlpocy
HAIpaBJIseT aBTOpPAM peLieH3UN Ha IMOCTyIHBIINE
MaTepUaJIbl B 3JIEKTPOHHOM BH/IE. ABTOPHI 00s3aHBI
y4ecTh 3aMeYaHUs PeleH3eHTOB U BHECTU B CTaThIO
COOTBETCTBYIOIIYE UCIIPABJICHU S NI IIPEJIOCTAaBUTD
MOTHUBHUPOBAHHBIA OTBET O HECOIJIACUU C 3aMeYaHU-
SIMU pelLleH3€eHTa.

PepaknnonHas KoJjlerus IMPUHUMAET pelleHue
0 BO3MOKHOCTH MyOJIMKAIIUN CTAThU WUJIU OTKJIOHA-
€T e€ 110 pe3yJIbTaTaM pelleH3UPOBAHUS.

Peniensuu xpaHATCA B peflaKLiuU JKypHaJa B Te-
JeHUe 5 JIET C MOMEHTA Iy OJINKaTIIH.

2. Peflakiiuieii He IOMyCKAIOTCA K ITyOJIMKAI{AN:

— CTaThH, TeMaTHUKa KOTOPBIX HE COOTBETCTBYET
Hay4YHOMY HaIllpaBJIeHUIO XKypHaJIa;

— CTarb{, aBTOPBI KOTOPBIX OTKAa3bIBAIOTCH
OT TEXHUYECKOH I0pabOTKHU CcTaTel;

— CTaTbhbU, aBTOPBI KOTOPBIX HEe BHECIIU KOHCTPYK-
THUBHBbIe 3aMeYaHHs pelleH3eHTa B TeKCT CTaTbu
U He IPeI0CTaBUIIN MOTUBUPOBAHHBIN OTBET O HECO-
IJIaCHU C 3aMeYaHUAMU pelleH3eHTa.

B cityuae OTKJIOHEHU CTaThU peJaKLs HAllpaB-
JIsileT aBTOpPY MOTHUBHUPOBAHHBINA OTKa3. Pepakius
JSMS He XpaHUT PYKOIIUCH, He IPUHATHIE K ITe4aT.
Pyxonmcu, mpuHATHIE K IIyOJIMKAIUY, HE BO3BpaIla-

IOTCA.
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