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Pe3rome

HelpoTOKCHYHOCTD SBIISAETCS OAHUM M3 YacThIX MOOOYHBIX 3 (HEKTOB IPOTHBOOIYXOJICBOH XUMUOTEPAIIUH, €€ PAacIpo-
CTPaHEHHOCTH cocTaBisieT oT 38 10 90 %. B psine cmyyaeB naHHas MaTOIOTHS HE TOTHLKO HETAaTUBHO BIMSET HA KAUYECTBO
YKM3HU NAlMEHTOB, HO 1 CTAHOBHUTCSI IPUYUHOM OTpaHUUESHHMS O3Bl IUTOCTATHKOB. [103TOMY KpaliHe akTyallbHBI 33/1a9K
paHHel IMarHOCTHKH, IPOQHITAKTHKHI H JICYCHUST HEHPOTOKCHYHOCTH. UTOOBI pazpadorarh SQPEKTHBHYIO CTPATETHIO
ee JeueHNs Ha (JOHEe XMMHOTEpaIriy, HeOOXOANMO IIOHUMATh MEXaHW3MBI, JIeXKallie B OCHOBE IIOPayKEHHs, 0COOEHHO
nporiecchl HelipoBocnanenus. Llenb taHHOro 0030pa — paccMOTPETh Pe3yJIbTaThl COBPEMEHHBIX MCCIEIOBAHUN O BIIH-
SITHUM XMMHOTEPAIMU Ha aKTHUBHOCTH IPOBOCIIAIINTEIBHBIX [IUTOKWHOB. B CBSI3M ¢ 3THM KpaliHe aKTyalbHO M3yuYeHHE
MOBEJICHYSCKHUX HAapyLICHHH NPH HeHponaTHYecKoi 00m Ha MOIeIsIX in vivo. IlosBisercs Bce 0oJIbliIe JOKa3aTebCTB,
YTO pa3IM4HbIE IPOTHBOOITYXOJIEBbIE MIPEIapaThl MOBBIIIAIOT IPOLYKIHIO IPOBOCIAIUTEIBHBIX IUTOKAHOB, XEMOKH-
HOB, BBI3bIBAIOT MOBPCKIACHUS JOP3aJIbHOTO T'aHITIUA HUJIW JUCTAJIbHBIX HECPBHBIX OKOHYAHUH. HaﬂbHeﬁLﬂHe HCCIIEN0-
BaHMsI XUMHOWHIYLIMPOBAHHON Nepudepuyeckoil HeHpONaTuy ¢ MCHOJIB30BAHIEM JKUBOTHBIX MOJEIEH HEOOXOIMMBI
JUTS TITyOOKOTO TIOHMMAaHUS TPUYMHHO-CIIEICTBEHHBIX MEXaHI3MOB €€ Pa3BUTHS U BRIOOPA HOBBIX Oojee 3(ppeKTHBHBIX
METOJIOB JICYCHHUS.

Ki1roueBble cjI0Ba: OHKOJIOTHS, XUMHOTEPAIHs, XMMUOWHTyIUPOBAaHHAS TTeprudepryuecKkas HeHponarus, UTOKH-
HBbI, HEHPOBOCIIATICHUE.

KondaukTt nHTEpecoB. ABTOPHI 3asBISIFOT 00 OTCYTCTBHU KOH(INKTa HHTEPECOB.

ABtop 115 nepenucku: Jloopecko FO.A., e-mail: dobresko93@inbox.ru

Jaa uurupoBanus: [Tmmunenxo [1.U., Boinumkuit B.E., JloOpecko FO.A. HeiipoBocaneHne U XUMHUOWHIYIIH-
poBanHast nepudepudeckas Heiponarus. Cubupckuii Hayunviti meouyunckuil sxcyprai. 2022;42(2):4-9. doi: 10.18699/
SSMJ20220201

Neuroinflammation and chemotherapy-induced peripheral
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Abstract

Neurotoxicity is one of the common side effects of anticancer chemotherapy. This pathology has a detectability of
38-90 %. In some cases, it causes not only a significant decrease of life quality but also decrease of dose of cytostatics.
Therefore, the tasks of early diagnosis, prevention and treatment of neurotoxicity are very relevant. Sensors underlying
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detection, especially neuroinflammation processes, are needed to develop an effective therapy for chemotherapy-induced

neurotoxicity. The purpose of this topic is to study the results of chemotherapy studies on changes in the activity of pro-
inflammatory cytokines. In this regard, the study of behavioral societies in neuropathic pain in animal models is of great

importance. It was revealed that various manifestations of inflammation of pro-inflammatory cytokines, chemokines,
damage to the dorsal ganglion or distal nerve endings are increasingly being detected. Detection of chemically induced

peripheral neuropathy using animal models is necessary for in-depth identification of the cause-and-effect mechanisms

of its development and selection of new, more effective methods of treatment.

Key words: oncology, chemotherapy, chemotherapy-induced peripheral neuropathy, cytokines, neuroinflammation.
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BBenenue

OpnHOM U3 aKTyaJbHBIX MPOOJIEM B COBPEMEHHOM
HEBPOJIOTHH SIBIISIETCS MOpPAXEHHWE HEPBHOM CHUCTe-
MBI y OOJTBHBIX C OHKOJIOTHYECKUMHU 3a00JIeBaHISIMH
nmpu xumuorepanuu. HecMoTpsi Ha pasHbie Mexa-
HU3MBI JICHCTBUS, MPOTUBOOITYXOJIEBbIC Mpernaparsl
MMEIOT OJWH OOIIMHA HEONIATONPUATHBIN W HMHBAJIH-
TU3UPYIOMIHA 3PQPEKT I MaueHTOB — 00 aroT
HEHPOTOKCUYHOCThIO, TpeOyromel MoaupuKaImu
7103, OTCPOYKH OYEPENHBIX NUKIOB Tepamuu U He-
PENKO MOTHOTO MPEKPAIIeHHUS JICUCHUSI.

HelpoTokCUYHOCTh, BBI3BaHHAs MPOTHUBOOITY-
XOJIEBBIMH areHTaMH, HAOJIONAeTCsl B IEHTPAJIbHOMH,
nepudeprudecKkoil U BereTaTHBHOW HEPBHOW CHCTEME.
Haubonee uwacto pasBuBaercs mepudepuyeckas, a
WMEHHO XMMHUOWHIYIMPOBaHHAS Mepudepruieckas
Hetipormatus (XWIIH) [1]. 3aboneBaemocts XUITH
B cpeaHeM cocTaBisieT okono 38 % [2] u BapbupyeT-
Cs B 3aBUCHMOCTH OT IPOTHBOOIIYXOJIEBOTO areHTa,
MpuYeM B MIMPOKOM nuanazone, ot 10 qo 100 % [3].
Yame Bcero, 6omnee uem B 90 % ciryuae, XUIIH pas-
BHMBAETCS MPH MCIOJIH30BAHMH MPENapaToB Ha OCHO-
B€ TUIATHWHBI, J1ajiee B MOpAIKE YOBIBAaHHUS CIIEAYIOT
takcanbl (80-97 %), 6opresamun (31-64 %), Tanu-
momun u ero ananoru (10-55 %) [4, 5]. HenaBuue
WCCIIEZIOBAHUS TTOKA3aJIH, YTO PaCIpOCTPAHEHHOCTh
XUIIH cocrasnsier 68,1 % mpu u3aMepeHuu B mep-
BBII MecsIl nocie xumuorepanuu, 60,0 % — uepes 3
Mmecsa, 30,0 % — gepe3 6 MecsIeB u mo3xke [6].

Cumnromel XWMIIH 1no cBoMM MpOSIBICHUSM,
BKJIFOYAsl XapaKTep W BBIPAKCHHOCTh KOJICOaHUIA
WHTEHCUBHOCTH OOJIH, CYIECTBEHHO BapbUPYIOTCS.
Haunb6omnee gacto XWUITH compoBokmaeTcst 4yBCTBOM
OHEMCHHUS WIH MTOKAIBIBAHUS B PYKaX M HOTaX, TPYII-
HOCTSIMH C TIOMHSATHEM NpeaMeTa WM 3acTeruBa-
HUEM OJIeXK/IbI, 3B0HOM B yIIIaX WM TIOTEpel ciyxa,
HW3MEHEHUEM 3pEHHusl. Y HEKOTOPHIX MalUeHTOB OT-
MeuaroTcs JaHLIEHUPYIomre O0M B pyKax, HOTax,
3arop ¥ 3aTPyTHEHHOE MOYEHCITyCKaHNe, MBIIIIETHAs

C1abOCTh WM CYHOPOTH, TOTEps PaBHOBECHS WU
TPYAHOCTH NP XOAB0E, OLIYIEHHE JKapa U X0JIoa.

B Hactosmiee Bpems HE CyIIECTBYET €IMHOTO
[IOHUMaHUsA MeXaHu3Ma nospexaeHus npu XHITH.
BBIIBHHYTO HECKOJBKO THITOTE3, CPEAH KOTOPBIX
HEHpoBOCHAaJeHNE MPHOOpETaeT 0CO0YyI0 aKTyallb-
HOCTh. B TaHHOM 0030pe MBI pacCMOTPHM pPa3Iny-
HbIC aCIEKThl HEUPOMMMYHHBIX B3aUMOJCUCTBUIA
B HECKOJBKMX JOKIMHUYECKHX HCCIEIOBAHMSIX
XUIIH, xoTopele NpeAnoyararoT 3HAUYUTENBHYIO
CBSI3b MEXKIY XUMHOTEPANeBTUYECKUMHU areHTaMu U
MOpa’keHneM HepBHOW cucTeMbl. OcoOblii MHTEpeC
MpOSIBISETCS K KIIETKaM HEUpOHaJIbHOM, acTpOIIv-
aJbHOM M DHJOTENHMAIBHON MPHUPOJBI, KOTOPbIE MO-
IYyT CIOCOOCTBOBATH TOAJEPKAHHUIO BOCIHATUTEb-
HOTO TIporiecca B Jop3aiibHoM ranrinu (dorsal root
ganglion, DRG) u akcoHax.

MarepuaJ u MeTOAbI

O030p BBHINIOJIHEH C HUCIONB30BaHUEM 0a3 JlaH-
HBIX PubMed, Ovid MEDLINE, Scopus u pydHoro
MoKcKa 1o OubImorpadusiM U3BECTHBIX MMEPBUYHBIX
1 0030pHBIX cTareil ¢ 2005 . 70 HACTOSIIETO BpE-
MeHU. [lOMCKOBBIE TEPMHHBI BKJIFOUAIHM ITOHSITHS
JUISL KKJIOTO KJlacca MPOTHBOOIYXOJEBBIX CPEJICTB!
Helponarusi, BbI3BAaHHAs XWMHUOTEPAIUCH; TIOIH-
HeWpomnarus; HEWPOTOKCUYHOCTh, HeWpomarus H
HEHpPOBOCIAJICHNE, aKTHBAIUI MMMYHHBIX KIIETOK;
UMMYHOOIIOCPEIOBAHHBIN MPOIIecC; aKTUBAIMS IICH-
TPAJILHOM TIIHMHW; IIUTOKWH, XeMOKHUH. [lomy4yeHHbIe
M0 aHHOMY 3ampocy pedeparsl ObLIH TIIATEIHHO
paccMoOTpeHbl, 0oToOpaHel 19 COOTBETCTBYIOLIMX
MOJTHOTEKCTOBBIX PYKOTIHCEH.

Pe3yabTarni

XUMUOTEPANIEBTUUECKHUE areHThI, KOTOPbIE Yalle
BCEro CBS3aHbI C BO3HUKHOBEHHEM HEBPOIIATHH,
BKIIIOYAIOT Tperaparbl Ha OCHOBE IJIATHUHBI, TaKca-
HBI, STIOTHJIOHBI, aJTKaJIOUI6I OapBHUHKA, OOPTE30MHO
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n TanmugoMu. [Ipemaparsl miaTuHbl SBISIOTCS HaW-
Ooree HEMPOTOKCUYHBIMU, TIPH ITOM OKCAITUILIATHH
yare Bcero BbizbiBaeT XUITH. Xotd paznuunbie Hel-
POIIPOTEKTOPHBIE MOIXOBI H3YUECHBI KaK B dKCIIEPH-
MEHTAJIBHBIX UCCIIEOBAHUAXK, TaK M B KIIMHUYECKIX
WCTIIBITAaHUSX, B HACTOAIIEE BPEMS HET JOCTYITHOM
MpO(pUITAKTHYECKON CTpaTernu Wi 3(PGEKTUBHOTO
nedyenns XWIIH, B ToM yucie B CHILy OTCYTCTBMS
SICHOTO TIOHMMaHus ee THonoruu. llpennoxeno He-
CKOJIBKO MEXaHU3MOB, JIEXKAIIUX B OCHOBE Pa3BUTHUS
Y TIOAI/Iep>KaHUs] HEBPOTIAaTHH.

Hekoropble naHHBIE CBHIETEIBCTBYIOT O TOM,
YTO BOCIHAJMTENbHBIC [IUTOKUHBI/XEMOKHHBI, B 4acT-
Hoctu TNF-o, IL-If, IL-6, makpodarayibHbiii BOC-
nanurenbHbiii 0enok-1 (MCP-1) U XeMOKHHOBBI
murana-1 (CX3CL-1), urpatroT KpUTHYECKYIO pOJb
B pa3BUTHU M TOJJACPKaHUU OOJE3HEHHOW Mepu-
(epuueckoii HeBpomaruu [7-9]. Kpome Ttoro, cy-
HIECTBYIOT yOenUTeNbHbIE JOKa3aTeIbCTBA MPSIMOTO
BO3ACHCTBUUSA XMMUOTEPANEBTUUECKUX Ipenapa-
TOB Ha ceHcopHble Helpons! [10, 11]. B wactHocTH,
YCTaHOBJICHO, YTO OOJBIIMHCTBO XUMHOTEPAICBTH-
YEeCKUX TPEernapaToB MOTYT JIETKO MPOHHKATH 4Yepes
remMaTodHIepannIecKnii bapbep U HAKaIUINBaThCs B
DRG u nepudepuyecknx akconax [7].

Ha xmerouHoM ypoBHE HEHPOTOKCHYECKHE XH-
MHOTEPANIEeBTUYECKHIE areHThl MOBPEKIAIOT MUKPO-
TPYOOUKH, TIPEMATCTBYIOT aKCOHAILHOMY TpaHC-
MOPTY, TIPEPHIBAIOT (PYHKIIMIO MHUTOXOHIPHNA WIIH
HEIMTOCPENCTBEHHO Bo3xaeicTByioT Ha nx JIHK [12].
Takum 00pa3oM, COOTHONIEHHE MEXIy MPOBOCIIA-
JUTETFHBIMA MEXaHW3MaMU WUMMYHHOH CHUCTEMBI U
MPSIMBIM BO3JIEHCTBHEM XHUMHOTEpPANMH Ha CEHCOP-
HBbIE HEHPOHBI MOJIEP)KUBAET, CIIOCOOCTBYET pa3BH-
THIO U TIPOTPECCUPOBAHUIO MEpUPEPUICCKON HEBPO-
natud. B OGuonTarax HEpBOB IKCIEPUMEHTAIBHBIX
YKUBOTHBIX U TAIIMEHTOB, OJTYYaBIINX MaKINTaKCel,
OKCaJIMIUIATHH WM BUHKPUCTHH, OOHAPYKUBAIOTCS
WACHTHYHBIE MOPQOJIOrHYECKHe HW3MEHEHHsSI, 4YTO
CBUJICTEIILCTBYET 00 OOIEM MAaTOreHETHYECKOM Me-
xaHusme [7].

[osiBnenue OOJEBBIX CUMITOMOB MOXET HPOH-
30UTH yxke uepe3 24 yaca mociie JeUeHHs MaKIuTaK-
CEJIOM, LUCIIJIATHHOM HJIM KOMOMHAlWeH MaKIuTaK-
ceJa v UUCIUIaThHA y Jrofnei [13] u yepe3 HeCKOIbKO
4acoB Y KUBOTHBIX [14]. DTu nmaronoruyeckue uzme-
HEHHMS BKIIIOYAIOT MaCCHBHOE YBEJIMYCHHUE YUCIIA aK-
TUBUPOBaHHBIX Makpodaros B DRG, mepudepuue-
CKHX HEPBAax W IIBaHHOBCKUX KieTkax [15]. Ha dbone
MHQY3UH TaKIATaKCeNa Y KpPbIC TMOBBIIIANIACH IKC-
MpeccHs aKTUBUPYIOIIETo (pakTopa TPaHCKPHUIIITUHU-3
(ATF3), mapkepa runepTpouy U TUTIEPILIA3UU Ma-
kpodaroB (CD68), akTHBallU MHKPOIJIMH U acTPo-
nutoB (CD11b m GFAP) B cyonomymsaiun 00IbImx
n Manbix HeriponoB DRG [16]. ATF3, oxapakrepu-
30BaHHBI KaK MapKep MOBPEXACHUs/pereHepaiui

HelpoHOB [17], MOXKeT OBITH WCITOJIb30BaH B Kade-
CTBE TPOTHOCTHYECKOTO MapKepa TOKCHYHOCTH Ha
(one xumumorepanuu. Takum 00pa3oMm, aKTHBAIUS
WMMYHHOH CHCTEMBI B OTBET Ha XUMHOTEPAITHIO MO-
XKeT OBITh OCHOBHBIM OOBSCHEHHEM TIOSBJICHHS Iie-
pudepnyeckoil HelponaTuu, 0COOCHHO MTPH PaHHUX
00JIe3HEHHBIX CUMIITOMAX [7].

BoseBoit cuHapoM 00YCIIOBIIEH HE TOJBKO HMM-
MYHHBIM OTBETOM (KaK BPOXKICHHBIM, TaK W aJarl-
THUBHBIM), HO ¥ CTUMYJISIIICH U CEKPEITUEH MeanaTo-
poB (IUTOKUHOB U XeMOKHHOB) [ 18-20]. Kpome Toro,
IIHabHbIe KJIETKH, TaKHE KakK caTeJUIUTHbIC (satel-
lite glial cells, SGC) u mBaHHOBCKHE, PEACTABICH-
Hble B TepudepryecKoil HEpBHOW CUCTEME, MOTYT
CIOCOOCTBOBATH MOJACPKAHUIO HEHPOBOCTIATUTEb-
Horo mnpouecca B DRG u akcoHax cOOTBETCTBEHHO
[21, 22]. OTmMeueHO, YTO MpHU MOBPEXICHUM HEpBa
3amyckaeTcs (EHOTUIHMYECKUI TepeKiIrovyaresb B
IIBAHHOBCKHUX KJIETKAX, 3aCTABIISA UX PAa3MHOXKATHCS,
MUTPUPOBATh U BBIACIATH (PAKTOPHI, BHI3BIBAIOIINE
JIETeHepalri0 HEPBOB, PErCHEPAIUIO U BOCMAJICHUE
[23]. Cekperupyemble (HaKTOpbl BKIIOYAIOT MPO-
BocnanmtenbHbie Meauaropel TNF-a, IL-1B, IL-6
u npocrarnangud E2 [24-26]. Jlyume Bcero usyue-
HBI TIApbl XeMOKHUHOB U ux pemnenropos (CX3CL1/
CX3CR1 u CCL2/CCR2), oOHapyXeHHbIE B TIEpH-
HelpoHanbHOH iy B DRG 1 npenuMylecTBEHHO B
MUKPOIJIMM CIIMHHOTO MO3ra IPU HeUpoIaTuyeckon
6omu [27]. Pe3ynawsTarsl MOBEACHUYCCKUX HCCIIEAO0BA-
Hui moka3biBaroT, 4o CX3CL1 BeI3BIBaCT BRIpAsKEH-
HYI0 MEXaHHYEeCKYI0 aJUIONWHHUIO U TEPMHUYECKYIO
TUTIEPANITE3UI0 Y )KHBOTHBIX — HAMBHBIX KPBIC U MBI-
e [28].

SGC moKpHIBaIOT MOBEPXHOCTH HEHPOHOB Kile-
TOYHBIX TEJl B CEHCOPHBIX U BETCTATHBHBIX TAHTIIH-
X M y4acTBYIOT B Monyisiiuu 6onu. [loBpexaenue
CEHCOPHBIX HEHPOHOB BBHI3BIBAET YBEJIWYEHHE CLIETI-
JIEHUsI IEeJIeBbIX KOHTAakToB Mexay SGC u BbICBO-
OOKeHUEe TPOBOCHAIUTEIBHBIX MEAHAaTOPOB, 4YTO
MPUBOIUT K YBEIMYCHUIO WX aKTHUBHOCTH. Hampu-
Mep, nucruiatul, Bimss Ha SGC, BBICBOOOXKIACT
TNF-o u IL-6, 94TO compoBOXkaaeTcs MOBBIIICHHOM
BO30YMMOCTBIO CEHCOPHBIX HEHpPOHOB [29].

TakuMm 00pa3zoM, HEHPOBOCHAIICHHE SBIISAETCS OJI-
HUM U3 OCHOBHBIX MEXaHU3MOB, JIeXKalllUX B OCHOBE
XUITH. JlokIMHWUYECKUE HCCIEAOBaHUS TMOKa3allH,
YTO TAKIUTAKCEeN WHAYIMPYET 3HAYUTENBHOE II0-
BEIIIIEHUE YPOBHS IUTOKMHOB ¥ XEMOKHHOB B CBIBO-
poTtke KpoBH, Takux kak IL-1a, IL-1p, IL-6, TNF-a,
INF-y u MCP-1 [30]. B noxnuHu4eckoi MOAeNIU Npu
JIeYeHUU ¢ noMolubto aHTU-TNF-a u aHTaronucra
peuentopa IL-1 BO3HMKAIO BBIPAKEHHOE CHUXKECHUE
MEXAHUYECKOH M XOJOAOBOW TUIIEPYyBCTBUTEIBHO-
CTH, @ TaKXXe€ YMEHBIIAJIACh CTENEHb MPOSBICHUSI
CIIOHTAHHOTO OOJIEBOTO TOBEICHUS (CIMOHTAHHOE
nonusatre Hor) [31]. B BHHKpHCTHHOBOW Mozenn
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XUIIH oTMe4eHO YBEIWYEHUE MNPOAYyKLUHUU IIPO-
BOCITAJIUTEIHHBIX ITUTOKUHOB, Takux Kak IL-1-f m
TNF-a [32, 33]. [IpoTHBOBOCIIATUTEIBHBIN [TUTOKHH
IL-10 ymenpman 6oneBsie mposiBienns XMITH kak
MpHY TJIATUHOBOM, Tak U MPU TaKCaHOBOM HEHPOTOK-
CHYHOCTH, YTO JIOKA3aHO pe3yiIbTaTaMH JOKINHUYE-
CKMX UCCIIEIOBaHUM.

IL-20, muToxkuH cemeiictBa LUTOKMHOB IL-10,
WUTPAET XKU3HEHHO BAXKHYIO POJIb B PETYJISIIUU BOC-
HajieHusl U TKaHEeBOro romeocrasa. Bosnelicteue IL-
20 MPUBOIUT K BHICBOOOXKICHHIO BOCHAIUTEIBHBIX
HUTOKKHOB, Takux Kak IL-6 u IL-1, IL-8, u cioco0-
CTBYET CEKpEIMU XeMOKHHOB, Bkimouas MCP-1, B
JIMHUU acTPOIUTAPHBIX KIETOK uenoBeka [34]. [Ipu-
Me4aTelibHO, uTO OnokupoBaHue aktuBaimu 1L-20 ¢
MIOMOIIbI0 MOHOKJIOHAJBHBIX AHTUTEN YMEHBIIAIO
TSXKECTh BBI3BAHHON MAKJIMTAKCENIOM HeHpoBocHa-
JUTENbHOM 001, cHIKao nponykuuto TNF-a, IL-6,
IL-1P, yka3eBast Ha criocodnocts 1L-20 mMomynmpo-
BaTh BOCHAJIUTEIbHBIC 3a00aeBanus [35, 36].

Dkcnpeccusi MPOBOCHATUTENBHBIX LIMTOKUHOB,
WHAYIIUPOBaHHAS aKTUBUPOBAHHBIMHU Makpodaramu
W CaTeJUIMTHBIMU KJIETKAMH, TPUBOTUT K CEHCHUOU-
JU3aIUH TepUPEepUIeCKUX CEHCOPHBIX HEHPOHOB U
BO3HUKHOBEHHIO aJUIOMIMHUK. B MOJensx Ha )KHBOT-
HBIX ONokaaa wHpHUIBTparuu MakpodaraMd W Tpo-
BocnayuTenbHbIMU LIuTOKMHAaMU DRG mnopasiser
pa3BUTHE HEHPOMATUUYECKOW pElenIy, BhI3BAaHHOU
makymrakcesrom [19, 37]. CaemoBaTelbHO, CHUXE-
HUE TPOAYKIWUU TPOBOCHIAIUTEIHHBIX ITUTOKWHOB,
XEMOKHHOB SIBJISIETCSI OTHOW M3 TUIIOTETHYECKUX Te-
parneBTHYECKUX MHIIEHEH nepudepudeckoil Heipo-
MaTHuU, BI3BAHHOW XUMHUOTEpauen.

PesynbraTtel HEKOTOpBIX MCCIEAOBAHMM IIPO-
JNEeMOHCTPUPOBAIN  d(PPEKTHUBHOCTh MPUMEHEHHUS
YeJIOBEeYECKOr0 BHYTPHUBEHHOTO HMMMYHOITIOOYIMHA
Ha (OHE JIeUeHUS TaKIUTAKCEIOM Y KUBOTHBIX: €ro
NpopHUIAKTHYECKOE HA3HAYCHHUE YMEHBIIAI0 CTe-
MIEHb MPOSIBIICHHUS OOJIEBOTO MOBEACHUSI, CBS3aHHOTO
C MEXaHMYECKOW CTUMYISUEH, a TakkKe CI0Cco0-
CTBOBAJIO YMEHBIIICHUIO TIOBPEXKIICHUS riepudepuye-
CKHX HEPBOB U CHIKAJIO OTEPH MIIOTHOCTU BHYTPH-
SMUAEPMATBHBIX HEPBHBIX BOJIOKOH [36].

B omHomM wu3 mocnegHUX HCCIEIOBaHUM pac-
CMaTpUBAIA JUHAMUKY XOJECTECPUHA B MHUKPOITIUHU
CIIMHHOTO MO3ra, ucnoib3ys XUIIH B kauectBe Mo-
nenu Hedponaruyeckoil 6omm y mbimei [18]. Ku-
BOTHBIC TIONyYaldH IUCIUIATHH, KOTOPBIA BBI3BIBAI
TSOKENYH0 TaKTWIBHYIO AJUTOJUHHIO Yepe3 TPH JHS
MOCJIe BBEJICHUS XWMHUOTEPANeBTHUECKOTO TIpera-
para. HccnenoBarenn OOHapyXWIH CBSI3b MEXKIY
Toll-momoOHBIM perieniTopoM 4, XOJECTEPUHOM U
munuaHeiMa padTamu y mbeimeir ¢ XUITH B Buge
YBENMYEHHsI 00pPa30BaHUS MMOCIEIHUX B MUKPOTIIHH.
TLR4 paccmaTrpuBarOT Kak OAMH W3 BAKHBIX OCITKOB
Ha JIMIUAHBIX padTax, KOTOPBINA JOIDKEH JUMEpPU30-

BaTbCsl, YTOOBI AKTHBUPOBATH HEWPOBOCHAINUTEIb-
HYIO CUTHaJIM3amnuio [38].

YOenurenbHble 0Ka3aTeIbCTBA CBUAETEIIBCTBY-
I0T O TOM, YTO XpPOHHYECKasl 00Jb B 3HAYMTEILHON
CTETICHU 3aBUCHUT OT BBICBOOOKICHUS PsZIa MEIHATO-
POB BOCIIAJICHUSA, TAKNX KaK HUTOKWHBI U XCMOKHWHBI.
[ToaTromy pa3paboTka KOMOWHAIMM TPOTHBOBOC-
MaJIMTCIIBHBIX CPCACTB MOXCT MPEAOTBPATUTHL WIIN
YMCHBUINTDH 6OJI€3HCHHI)IC CHUMIITOMBI, BBI3BAHHBIC
XUMUOTEpaNuei.

3akaueHmne

B Hactosimiee Bpemsi crOCOOBI OIIGHKH IIE€PH-
(hepudeckoll HEBPOIIATHH, BBI3BAHHOW XHMHOTEpPa-
MMeEH, Bce ellle 0 KOHLA He sicHbl. Henocrarounas
3 (HEKTHBHOCTH METOMOB MPODUITAKTHKA H/WIIH JIe-
YEHUSl JAHHOM IaTOJIOTMM CBSI3aHA C OTCYTCTBUEM
MMOHUMAaHUST MEXaHH3MOB, OTBETCTBCHHBIX 32 Pa3BH-
te XUITH B KIMHUYECKUX YCIOBUAX. Pe3ynbrarsl
MIPOBENICHHBIX HCCIICOBAaHUI IMOATBEPKIAIOT TOT
(hbakT, YTO pa3nMYHBIC MPOTHUBOOIYXOJIEBBIC Mpera-
paThl MOBHIMIAIOT MPOAYKIIHIO MTPOBOCTIATIUTEIHHBIX
LIUTOKWHOB, BBI3BIBAIOT TOBpexkAcHUsT DRG wmnn
JUCTAJILHBIX HEPBHBIX OKOHYAHHH (HOLUIENITOPOB).
Bocnanenue B MOBpeXJAEHHONW HEPBHOW TKaHU MO-
Clie XMMHOTEpAluH CIIOCOOCTBYET IPOJIOHTAINN
Helponatuu. Y mosToMy HOLUUENTOPHI SIBISIOTCA
MIPUBJICKATEIbHON TEPareBTUYECKON MUILECHBIO AJIs
KOPPEKIMH OOJE3HEHHBIX COCTOSHHIA: WX CEHCHUOH-
JU3alKsi BO MHOTOM ONPENENSIET XapaKTEPUCTUKY
XPOHHYECKOTO OOJIEBOTO CHHAPOMA, H, TIIABHOE, OHU
pacIoio’keHbl 32 TpeeslaMd TeMaTodHIearnde-
CKOro Oapbepa, 4YTO MpEeanojaraeT XOPOIIYI I0-
CTYNHOCTD ISl JIEKAPCTBEHHBIX CPENICTB.

JlanpHeimue uCCIENOBaHUS JUHAMUKHA 3KC-
MPECCHH NUTOKMHOB/XEMOKHWHOB TIOCITIE XHUMHOTEpa-
MMMA MOTYT JaTh HOBOE TPEICTABICHUE O PA3BUTHH
XWITH u npuBectn k pazpaborke 6ojee dpdekTus-
HBIX CTparerui npopunakTike wiu seaenust X ITH.
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BUY u 6epemenHocTh: peanun XXI Beka

M.A. Pamposa, JI1.®. IllosoxoB, A.FO. Mapsiusin, JI.W. KosiechnkoBa

Hayunwuii yenmp npobdnem 300po6vs cemvu 1 penpooyKyuu 4eiosexa
664003, 2. Upxymck, yn. Tumupszesa, 16

Pe3rome

Bupyc ummyHonepunura genoeka (BIY), koTopsiii K HACTOSIIIIEMY BPEMEHH YHEC MTOYTH 34 MIIITHOHA YeJI0BEYECKIAX
KHM3HEH, MO-TIPeKHEMY SIBIISICTCS OHOW M3 OCHOBHBIX INIOOAIBHBIX MPOOJIeM 00IIECTBEHHOTO 37[paBOOXpaHeHus. B Ha-
CTOsIIIIEe BPEeMsI B MUPE HACUMTHIBACTCS MPUOIU3UTENBHO 38 MIITMOHOB 4eloBeK, KuByIMx ¢ BUY, n3 HUX okoio
2 MWIUIMOHOB — JeTH. BbICOKas MeIuKo-COIMaIbHas M SKOHOMHYecKas 3HaunMocTh BUY-undekun onpenemnsiercs
IIMPOKUM PAaCHpOCTPAHEHNEM U TSDKEIIBIM TeUeHHEM 3aboneBanus. Exeroqno B Mupe perucrpupyercs 10 2,7 MITH HO-
BBIX ciydaeB nHpunuposanus. o 30 % cnydaes BUU-nndeknun y GepeMEeHHbIX JKCHIIMH BBISBIISICTCS BIIEPBBIC TIPH
o0ciieIoBaHNH B CBsI3M C OepeMeHHOCThI0. Kaxapril ron B Mupe oT BUY-TON0KUTETBHBIX JKEHIIUH pokaarores 1,49
MUJIJTMOHOB MIIQJIEHLIEB. B CBSA3M C 3TUM aKTyalbHBIMHU 33Ja4aMU SIBIISIIOTCSI COXPAHEHUE 310POBbsI KEHIIUHBI U CHUXKE-
HUe puckoB nepenaun BUY-nndekunu ot marepu pedeHKy. B cTarbe npoaHain3upoBaHbl pe3yJbTaTbl POCCUMCKUX U 3a-
PYOEXHBIX UCCIIEI0BaHUI, OIYyOIMKOBAaHHBIX B MEXIyHAPOJHBIX 0a3ax JaHHBIX, B KOTOPBIX 3aTParuBaroTcs MpoOieMbl
6epemennbix BUY-1103uTHBHBIX skeHIMH. 1]eb paboThl — NPOBECTH aHAIN3 JAaHHBIX MCCIICI0OBAaHHI, HAITPABICHHBIX Ha
oueHky BiustHust BUU-undexunn Ha reuenne OepeMEeHHOCTH.

KuroueBbie ciaoBa: BUY-uHDeknus, OepeMECHHOCTbD, PEIIPOIYKTUBHBINA BO3PACT.
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HIV and pregnancy: realities of XXI century

M.A. Rashidova, L.F. Sholokhov, A.Yu. Marianian, L.I. Kolesnikova

Scientific Centre for Family Health and Human Reproduction Problems
664003, Irkutsk, Timiryazev str., 16

Abstract

The human immunodeficiency virus (HIV) continues to be a major global public health issue, having claimed 34 million
lives so far. 38 million people are living with HIV around the world. 2 million of these people are children. The high
medical, social and economic significance of HIV infection is determined by the widespread and severe course of the
disease. Every year, up to 2.7 million new infections are registered worldwide. Up to 30 % of cases of HIV infection in
pregnant women are detected for the first time during pregnancy-related examinations. Every year, 1.49 million babies
are born to HIV-positive women worldwide. The current tasks are to preserve the health of women and reduce the risk
of transmission of HIV infection from mother to child. The article analyzes the results of Russian and foreign studies
concerning the problems of pregnant HIV-positive women, published in international databases. The aim of the work is
to analyze the data of studies aimed at studying the effect of HIV infection on the course of pregnancy.
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BBenenue

ITo nanubiM EBpomeiickoro ueHTpa Mo Mpo-
¢unaktuke n koHTpoidro 3abonesanuii (ECDC) n
EBpomeiickoro pernonamsHoro 6ropo BcemupHoii
opranmzanuu 3apaBooxpanenus (BO3) Poccwuii-
ckasi Denepauus BXOIUT B ILITEPKY CTpaH MHpa
C CaMOH BBICOKOM CKOPOCTBIO PACIPOCTPAHEHUS
BUY-urdekunn u 3aHUMAET JHIUPYIOIIEe MECTO
B EBpore. Ilo cocrosuuio Ha 30.09.2021 B Poccun
npoxkuBaer 1 546 017 nnpuumupoBaHHBIX (IO AaH-
HbeIM DenepanbHOro Hay4YHO-METOAUYECKOrO LIEHTPa
o npoduiakruke u 6oproe co CIINom), u3 Hux
68 % B HacTosIeEe BPEMS COCTOUT HA JUCITAHCEPHOM
yuete [1]. [Io muenuro akamemuka B.B. TlokpoBcko-
ro, 9Ta mudpa cocrasisier okono 70 % ot olbero
KoNM4YecTBa Jioneld, uHumuposanueix BUY [2].
Cy1iecTByeT OOMIEPOCCUICKUI PEUTHHT CaMbIX He-
ONarormoydHbIX PETHOHOB 1O 3aboneBaHmio BMY-
unH¢pekuueid. B uyactHoctu, B Kemeposckoii o0a-
ctu 3a 9 MecsneB 2021 r. ycranosueHo, uro 2050,7
yenoBeka Ha 100 Teic. HacemeHus xuByT ¢ BUY-
nndpexuuert, B Upkyrckoir — 2024,2, B Cepuiios-
ckoit — 1874,8, B Opendyprckoii — 1574,6, B Camap-
ckoit — 1510,6. ITpu atom MpkyTtckas u KemepoBckas
00JIaCTH OKa3bIBAIOTCSl B PEUTHHIE HeOJIAaromnoiayd-
HBIX PErHOHOB miecTh JeT noapsia [1]. [To manHBIM
Pocnorpebnamzopa, B 2021 1. aHTHPETPOBUPYCHYIO
tepanuto (APBT) nomywanu ayts 6ombme 50 % ma-
LIUEHTOB.

B BoszpactHoli rpynme ot 15 no 49 ner BUY-
nHpekus BoisiBIeHa Y 1,2 % HaceneHus, 0co00ro
BHUMAaHUS 3aCITy’KMBAET BO3pAcTHAsl KaTeropus Jio-
et ot 35 mo 39 mer [3]. Tenaenmus TakoBa, YTO
BUY-undekuunst pacnpocTpanseTcst U3 TPyNIl prcKa
B ocHOBHOE HaceneHue. Tak, B 2021 r. oHa guarso-
crupoBasiack y HaceseHus P® B Bo3pacre crapiue
30 mer (86 % HOBBIX ciiydaeB, U3 KOTOpPBIX Oojee
45 % xutenn Cubupckoro (eaepansbHOIO OKpYy-
ra), a B Bo3pactHoii rpymnme 30—40 ner 6onee 3 %
skeHH uHGUIMpoBansl BUY [1]. Crarnctuka mo
BIIEPBbIC BBISIBICHHBIM O0NbHBIM B 2021 TI. TakoBa:
67,7 % 3apa3suiauch NpH IeTePOCEKCYAbHBIX KOH-
TakTax, 2,5 % — MpU TOMOCEKCYaJbHBIX KOHTAKTaX,
28,3 % cocrasmsror BUU-undunuposanusle, ymno-
TpeOIsIromue HapKoTHIeCKne BemecTna [1].

Ho 1,5 % wubummpoBaHus MPOU30ILIIO OT Ma-
Tepu K peOeHKy. 3a Mepuoj ¢ SHBaps M0 CEHTIOPh
2021 1. B Poccun BUY-uauumupoBaHHEIMHA Mate-
psamu poxaens! 12 020 gereit, y 108 u3 KoTOpbIX
(1,1 %) nmoareepxxnena BUY-undexuus [1]. B Up-
KyTCKOH obOmactu 3a 6 mecsueB 2021 1. poauioch
246 metett or BUY-uHpUIEPOBAaHHBIX MaTepeu, B
TOM 4uciie 13 pOXKIACHHBIM JISTSM BBICTABIICH JHa-
rHo3 BUY-nHDekIus, moms mepuHaTaIbHOTO TyTH
ee nepenauu coctasuia 1,1 % [4].

B macrosmee Bpems BUY-mndunupoBaHHBIC
JKCHIIUHBI PEMPOYKTUBHOTO BO3pacTa MpeACTaBs-
FOT COITHAIBHO M 9KOHOMHYECKH aKTUBHYIO YacTh Ha-
cenenus. B coBpemenHom ob1iecTBe LenecoodpasHo
YUHUTHIBATH KEJIAHNE MMETh 3I0POBBIX AETEH, 0CO-
OCHHOCTH CEKCYaJIbHOTO IMOBE/ICHUS MPU KOHCYJIBTH-
POBaHWU KEHIMH, a TaK)Ke TPH HA3HAYCHUW aHTH-
PETPOBUPYCHOM Teparnuu HE TOJIBKO C JIeYeOHOU U
podITakKTHIECKOH TeNbio [5, 6].

Llenpro HacToOsiliero 0030pa SIBISICTCSl aHAJIM3
JIAHHBIX MCCJIEJIOBAHUN MHUPOBOM JIUTEPATyphl, IO-
CBSIIICHHOU u3y4eHuto BiusHus BUU-undekuun Ha
TeucHHEe OEPEeMEHHOCTH.

Bansinue BUY-undexnun Ha Teuenune Oe-
PeMEeHHOCTH

3a nmocueHIe HECKOJIBKO JIET CPEIH BBISIBIICHHBIX
ciyyaeB BUY-uH(pEKIUN CTPEMUTEIBHO MOBBIIIACT-
sl JIOJIS JKEHILUH PENpPOAYKTUBHOIO Bo3pacta [7-9].
[lepenaua BUY-undexun ot marepu K peOeHKY
MOXET MPOUCXOIUTh BHYTPHUYTPOOHO, BO BpeMsl po-
JIOB WJIM TIOCJI€ POAOB MPU TPYAHOM BCKapMIIMBAaHUHT
[10]. ITonTBepkaeHa BOZMOKHOCTD HH(UIIMPOBAHHS
mnoga BUY uepe3 HENMOBPEXKACHHYIO IUIALICHTY U
o0onouku mnona [11]. Bupycnas narpyska BUY-1 B
TUTa3Me MaTepy IpU pojax SBISeTCs HanOoJee Baxk-
HBIM NPETUKTOPOM BEPTUKAIBHON TPAHCMHUCCHH, KO-
TOpas BapbHupyeTcs oT 15 mo 25 % cmywaes [12, 13].
BonpmmHCTBO MIafieHIEB 3apa)aroTcsd BO BpeMs
¢usnonornyeckux pomos (25-40 % ciydaes) [14].
B nocneponoBom nepuose rpyHoe BCKapMIIMBaHUE
OCTaeTCsl MOTEHIMAJIbHBIM MCTOYHUKOM HH(EKIUH
st pedenka (Tpancmuccus B 14—40 % ciyuaes). B
CBs3U ¢ ATUM BceM BUY-uHPUITIPOBAaHHBEIM MaTte-
pSIM creqyeT Mo BO3MOXKHOCTH HM30erarb IpyIHOTO
BCKapMJIMBaHUS HOBOpOXAeHHOTO [13, 14].
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BryTpuyTpoOHOE  WMHQUIMpOBaHWE  TUIONA
BUY — akryanpHas 1 MIMPOKO 0OCykaaemas mpooiie-
Ma nocrnenHero necsitunerus. [lokasano, uto uHbU-
LUPOBaHUE TMPOUCXOIUT B MEPHUON TPETHETO TPUME-
CTpa OEpeMEHHOCTH BO BPEeMsi HHTEHCUBHOI'O POCTa
wiona. Tem He MeHee OMHCAaHBI CIy4Yad BbIICICHHS
BUY ot abopTHpoBaHHBIX TUIOAOB Ha 8-if Hemene re-
cranuu [15]. JlokazaHo, 4To BHYyTpUYTpPOOHOE HHU-
LUPOBaHME JI0/1a POUCXOIUT NPHU MPOHUKHOBEHUH
BUY uepe3 mnanenty [10, 11]. Puck nepenaun Bupy-
ca BHyTpUYTPOOHO BBIIIE Y OEPEMEHHBIX KESHIIHH C
BBICOKOW BUPYCHOM Harpy3koil, B TOM YHUCJIE HE MPHU-
HAMAIOIIUX aHTHPETPOBUPYCHYIO Tepamnuio [14].

Pan uccnenosareneii yreepxaaer, uro BUY ne-
MOCPECTBEHHO HE BIMSIET HA UCXOH OEpEMEHHOCTH
[16]. B To xe Bpemsi OOIICTIPHHSTON CYUTAETCS TOU-
Ka 3pEHHsI, 4TO coueTanme OepemeHHOoCcTH W BUY-
nHpekunn nebmaronpusTHo [17]. IlpornBopeuns
B3MNISIZIOB OOBSICHAIOTCSA KpaiiHe 3aTpyIHUTENbHBIM
nzydyennem BiusHus BUY-undexnum Ha ucxoxn Oe-
PEMEHHOCTH M aKyLIEPCKHE OCIOXHEHHs BBUIY Ha-
JUYWS OTSTOMIAIONINX U HE CBSI3aHHBIX HAIPSIMYIO C
BUY-undekmnueit hakTopoB, KOTOPBIE COMPOBOXKIA-
1ot ee. K Takum (pakropam oTHOCSATCS ynoTpeOieHue
HapKOTUYECKUX WJIN TICUXOTPOITHBIX BELIECTB, MPEea-
LIECTBYIOILINE TMOJOBbIE MH(EKINH, HecOalaHCHPO-
BaHHOE€ IMUTaHWE, HU3KHWI MaTepUAIbHBIA YPOBEHb,
HE/IOCTYITHOCTh COBPEMEHHBIX TpPEHATaTbHBIX TEX-
HOJIOTHH, yTOTpeOJeHne anKoroiss W TabaKoKype-
HUE, B TOM 4Hciie naccuBHoe. [lomumo 3toro cyie-
CTBYET psiji ATOJIOTHYECKUX MPOLECCOB, KOTOPBIMU
ocnokHsieTcss TedeHne BUY-undexmuu. J{okazaHo,
YTO OMMOPTyHHCTHYecKne WHpekuu (TyOepkyes,
MTHEBMOLIMCTHASI ITHEBMOHHS, ITUTOMETAJIOBUPYCHAS
WHQEKIHS, TOKCOIUIa3MO3, I'eplec U Mp.) BO BpeMs
OCpEeMEHHOCTH MOTYT YBEJIHYUTb PUCK Mepeaaqn
BUY ot marepu pebenky. Taxke oTsromaror tede-
Hue BUY-mHEKIMH OHKOIOTMYECKHE W ayTOMM-
MyHHBIC 3a00eBanms [18-20].

Brrmenepeuncnennsie (hakTopel HETAaTUBHO BIIH-
SIFOT Ha TeueHue kak BUY-undexiuu, tak u Oepe-
meHHoctd. Y 35 % BUY-undunmpoBanHbIX Oepe-
MEHHBIX BCTPEYAIOTCS XPOHHWYECKas IJIalleHTapHas
HEI0CTAaTOYHOCTh, 3aJIepKKa Pa3BUTHUS TUIOMA, IIpe-
JKJIE€BPEMEHHBIE POJIBI, YaCTOTa MPEXKIEBPEMEHHOTO
W3IUTHSI OKOJIOTUIOAHBIX BOJI, TIOCIEPOIOBOTO 3HJIO-
METpUTa, IepUHATAILHON 3200J1€BAEMOCTH, a TAaKXKe
cMeptrHoctu [21, 22]. HecMOTpst Ha 3TO BOHPOCHI
TUTAIIEHTApHOTO Oaphepa Kak Ba)KHOTO MeXaHU3Ma
3alIUTHl B TPOIIecce Mepeaadr BUpyca OT MaTepu K
IOy HEJIOCTATOUHO H3YUeHHI [3].

B uccnenoBanusix, nposeaeHuslx B Muanu, no-
Ka3aHO, YTO HEONArompusTHBIC aKyIIEPCKUE W Tie-
puHatanbHble wcxonel y BWY-uHQUIMpPOBaHHBIX
JKSHIIUH BCTPEYAIOTCS Yalle, HEXEITH Y 37I0POBBIX

KEHIIIMH, B TOM YHCJIE OCJIOKHEHUsI OEPEeMEHHOCTH
KaK Ha paHHUX, TaK W Ha MO3gHUX cpokax [23]. [o
KOHIIAa OCTaeTCs He SICHBIM, YTO OKa3bIBaeT OOJb-
niee BIUsiHME Ha OepemenHocTh — BUY-undekuns
WIH TICUXOJIOTHYECKHE, COIMANbHBIE M IKOJOTHYe-
ckre (pakTophl KadecTBa KU3HU [24]. B pa3mmaHbIx
MCCIIEZIOBAaHUSAX YacTOTa M XapaKTep OCIIOKHEHHH
oepemennoctTn BUY-nHGUUMPOBaHHBIX KEHIIMH
BapbHUPYIOTCA. BO3MOXKHO, 3TO CBS3aHO ¢ OCOOCHHO-
CTSIMH 3a00JICBaHUS B PA3TUIHBIX MMOMYJIAIUAX [25].
[ToMrMoO 3TOTO B MOCIEAHNE NECATHICTHS aKTHBHO
00CyXJaeTcsi BOIIPOC O POJIUM aKTHBHBIX (OPM KHC-
JOpoJia U MHULHMHUPYEMBIX MMH IPOLECCOB CBOOOA-
HOPAJUKAILHOTO OKUCIICHHUS TIPH MHOTOYMCIIEHHBIX
MATOJIOTHIECKUX COCTOSTHUSX [26, 27]. Psm wmccie-
JIOBaHUH CBUJIETEIILCTBYET O KJIFOUEBOM POJIM OKHC-
JUTEIBHOTrO cTpecca B marorenese BUY-nndexnumu.
YV BY-n03UTUBHBIX >KEHILIUH JAETOPOAHOIO BO3pac-
Ta OTMEYaeTCs MPEBBIMIAIONIee HOPMY COJEpIKaHHE
MEPBUYHBIX W BTOPUYHBIX MPOAYKTOB JUIOTEPOK-
cyjanuu Ha (POHE BBIPAKCHHOTO CHUKCHUS aKTHB-
HOCTH CYTIEPOKCHITUCMYTa3bl U SIBHOW HEIOCTATOY-
HOCTH o-Tokodepoma [28]. HerarmBHOoe BIHsSHHE
OKHCIIUTEIIFHOTO CTPEcca Ha PENpOAYKTHBHYIO CH-
CTEMY >KEHIIIH HE BBI3BIBAET COMHEHUN [29].

Oclo)kHEHUS Ha paHHUX »JTamax OepeMeH-
HOCTH MHOTHE WCCIEJ0BaTeNId ACCOLUUUPYIOT C
BUY-undexuneit [30]. Iloxazano, uto y BHY-
WHQHUIMPOBAHHBIX JKCHIIMH BJBOE 4Yalle OTMeda-
JUCh CAaMOIIPOU3BOJIbHBIC BBIKU[BIIIN, HEPa3BU-
BalolMecs W BHeMarouHble OepemeHHoCcTH [31]. ¥V
xkeHmuH ¢ BUY-undexrueit game HaOMIOmaroTCs
reteporornuieckue OepeMeHHOCTH. Bo3MOkHO, 3TO
CBSI3aHO C BIUSIHUEM JIPYTUX COMYTCTBYIOIIMX HH-
(exnuii, nepenaBaeMbix monaoBbM mytem (MIIIIIT);
BOCHIAJINTENBHBIX 3a00JIeBaHUN OpPraHOB Majioro
Ta3a, 4acTbIM HCIIOJIb30BAaHMUEM BCIIOMOTATEIbHBIX
penpoayKTUBHBIX TexHojoruil [32]. Pagom wuccre-
JoBaresiell JokazaHo, yto y BUY-unpunmupoBaHHbIx
eHIIMH vanie Berpeuatorcs UIIIII, roe B kave-
CTBE areHTOB BBICTYMAIOT Takue BO3OYIWTENH, Kak
Neisseria  gonorrhoea, Chlamydia trachomatis,
Candida albicans w Trichomonas vaginalis; Ta-
ke UIIIIIT cBsi3aHbl ¢ HEOIATONPHUSTHBIMH HCXO-
IaMa OepeMEeHHOCTH W pomoB. Hammuwne Neisseria
gonorrhea n Chlamydia trachomatis yBenuauBaeT
PHCK BO3MOXXHOCTH TEpefayd OT Marepu peOeHKY
BUY-undexnuu [33].

VYcranosnennbld quarno3 BMIY Ha panHux cpo-
Kax OepeMEeHHOCTH WJIM JI0 €€ HACTYIJICHHS, a TaK-
ke cBoeBpeMeHnHoe Hadano APBT st mocTmkeHus
BHPYCOJIOTHYECKOTO MOAABIEHUSI HMEET pPeIIaolee
3Ha4YeHWE I ONTHMAaJIbHOTO CHIDKEHHS TIeprHa-
TanpHON niepenaun BUY-undexnu [34].
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Oco0eHHOCTH TedyeHUsi OepeMEHHOCTH Y
BHUY-nH(puunpoBaHHbIX, NPUHUMAIOIIHX
AHTEHATAJBHYI) XMMHONPOPHUIAKTHKY IIpe-
naparamu APBT

[llnpokoe mTpHUMEHEHHE KOMOWHHPOBAHHOM
APBT pe3ko CHMKaeT NOKa3aTeld BEPTHKAJIBHOU
nepenaun BUY-undexuun [27]. Tem He MeHee He-
OnarompusATHBIE UCXOMbI POJOB, B TOM YHCIE TPEXK-
JIEBPEMCHHBIC POABI, Majblil pa3Mep mioxa [uis
recTalliOHHOIO BO3pacTa BCE dYalle BCTPEYaroTCs
Cpear KeHUIMH, )¥uBymux ¢ BUU-undekuueii u mo-
nyqaromux APBT [34-38]. OmHako OJHO3HAYHBIX
pe3ynpTaTtoB He moiayueHo [39, 40].

B mocnegHue romel akTUBHO 0OCY>KAaeTcsl BO-
[IpOC O CYIIECTBOBAaHUM CBA3M MEXAY IHPHEMOM
APBT Bo Bpemsi OepeMEHHOCTH ¥ HEeOIaronpHsTHbI-
MH HCXOIaMH JJIs MaTepu u tuiona [41, 42]. [Tokaza-
HO, yTO aHTeHatajbHasgs APBT Moxer ObITH CBA3aHa
¢ HeOMaronpuATHBIMU HCXOAaMU OepeMeHHOCTH [43,
44], B TOM yHCclie ¢ TPEXKIEBPEMEHHBIMH POAAMU
[44]. Taxke cooOIIaeTcsi O TOBBIINICHHOM PHCKE HE-
0JaronpUsATHBIX UCXOI0B POJOB, CBSI3aHHBIX C WHIU-
ouropamu npoteas3bl. OTMEUEHO, YTO NX Ha3HAUYCHHE
J0 U BO BpeMs OEpeMEHHOCTH MPHUBOIUT K CTaTH-
CTHYECKH 3HAYMMOMY YBEITHYEHHUIO YaCTOTHI MPEK-
JICBPEMEHHBIX POJIOB 110 36-i Hemeaud TecTaluu
[44—47]. D10 nano OCHOBAaHUE MPEANOIOKUTH, YTO
WHTUOUTOPBI MPOTEa3bl OMPEACTSIIOT CBA3b MEKAY
APBT u HeOMaronpusTHEIMU HCXOAAMH POJIOB.

OmauM w3 (GaKkTOpOB, ONMPEHEIIMIONTNX HeOJIaro-
MPUATHBIE UCXOJbl OEPEMEHHOCTH, SBJISIETCS CXeMa
npuema APBT [41, 44, 47-49]. Tax, y >KeHIIUH, KO-
Tophle NMpUHUMaIK TpoiHyio APBT, cymecTtBenHo
BBIIIIE YACTOTa YMEPEHHbIX HEOIarONpHUSITHBIX UCXO-
noB OepemenHoctr [49, 50]. HemanoBakHBIM sIBIISI-
€TCsl He TOJIBKO PeXHM, HO U BpeMs Hayaja IpueMa
APBT. IlponeMOHCTpHpOBaH MOBBIIICHHBIM PHCK
IIPEXIEBPEMEHHBIX POJIOB U POXKICHUE AETEH ¢ HU3-
KOl Maccoll Tena B 3aBucuMocTtu oT APBT, monyua-
€MOH >KEHILMHOH 10 ¥ BO BpeMst OepeMeHHocTH [51,
52].

Ha 12-i1 Hemene y 1utoma 3akaH4YMBaeTCs opra-
HOTEHE3, B CBSI3U C 3TUM XMMHOTEpANuo HeoOXoau-
MO Ha3HauaTh IOCJE ATOro cpoka. B ciyuae, ecnu
OepemeHHass 1o 3adartusi npuHumaia APBT, npu-
MEHEHHE TPEernapaToB IEIeco00pa3sHO MPOJOIIKHUT
B HempepsIBHOM pekmme. [Ipu Hasmadenun APBT
KIIIOYEBOE 3HAYCHHE HMMEET Y4eT BO3MOXKHOIO Te-
paToreHHoro BIUSHUS Ha IUIOA. M3 cxeMbl jeueHus
oepemennbix BUY-uHQUIMPOBaHHBIX >KEHIHH He-
00X0IMMO HCKJIIOUYNTH 00JIaJarolue TepaToreHHbIM
JeCTBUEM Tpernaparhl JUIsl CHUKCHUST YacTOThI BO3-
HUKHOBEHMSI ITIOPOKOB pa3BUTHA y mioaa [53]. B To
xe Bpemst E. Aaron et al. yTBepKIaroT, 4To TSKECTh
3aboneBanns BUU-uadexnun, a He peknm APBT,

MOYKET OBITh CBsI3aHA CO 3HAYUTEIHLHO ITOBBIILIEHHBIM
PHCKOM HEOIArONMPHUSATHBIX UCXOI0B POIoB [54].

Bausinue OepeMeHHOCTH Ha pa3BUTHE
BUY-undexkuun

Bo Bpemsi 0OepeMEHHOCTH BHE 3aBHCHMOCTH
or BUY-craryca uMMyHHas (QyHKIHS MaTepu IO-
JIaBIIAETCS, HA PAaHHHX CPOKaxX CHMIKAETCS YPOBEHb
UMMYHOITIOOYJIMHOB W 3HAYUTEIBHO OCIadisieTcs
KJICTOYHBIM HUMMyHUTET [55]. M3MeHeHuss B uM-
MYHHOH CHCTEME MOTYT IOBJIHATH Ha 3I0POBBE
BUY-n103uTHBHEIX OEpeMEHHBIX JKCHIMUH (yCKO-
PUTH MpOrpeccupoBaHKe 3a00JIEBaHUS, TEM CaMBIM
YBEJIMYUTh BHUPYCHYIO HArpy3Ky) B Cilydae OTCYT-
CTBHS AHTHUPETPOBUPYCHOM Tepanuu. Takke CHU-
KEHHE MMMYHHOW (YHKIUH MOXET MOBJIHMATH Ha
pHCK nepeaud MHGEKIMH OT Marepu Iiony. Tak,
B nccnenosannsax C. Calvert et al. mokasaHo, 4To B
HesnoM pHuck mporpeccupoBanusi BUU-undekunn y
OepemeHHBIX B 1,32 pasa Bblllle, 4eM y HeOepeMeH-
HeIX (B 1,41 pa3a Gomnble pUCK CHMKEHHS YPOBHSA
mumponmtoB CD4"). HecmoTps Ha 3TO He T0Ka3aHo,
YTO HEIOCPEICTBEHHO OEPEMEHHOCTDH CBS3aHa C IIO-
BBILIEHHBIM PUCKOM mporpeccupoBanus BIY, Tak
Kak TPyNIbI He ObUIM conocTaBUMBI 1o cxeme APBT.
[Toxazano, yro npu Hammuuu APBT BrimsHue Oepe-
MEHHOCTH Ha mporpeccrupoBanue 3aboneBanms BUY
ocnalsieTcsi, ¥ HeT HUKaKMX OCHOBAHWH TOJararh,
910 OEpPEeMEHHOCTh CHOCOOCTBYET MPOrpEecCHpOBa-
Huto BUY-undexmnuu [56].

3akiaroueHmne

B HOCJIEAHUE TOJIBI cpenu BUY-
MH()UIIPOBAHHBIX BO3PACTACT YACIBHBINA BEC COIIH-
aJbHO OJIATOTOJIYYHBIX TPYII HaceneHus. [Ipoucxo-
JIUT CTPEMUTEIILHOE BOBJICUCHHUE B SMUJIEMUYECKUN
MPOIECC KEHILHUH JIETOPOJHOTO BO3pacTa U YBEJIHU-
YUBAETCS KOJMYECTBO JeTeHd, poxkaeHHbix BHUY-
WHQOUITUPOBAHHBIME MaTepsMHU.

BUY-undeknust y KCHIIUH PEMPOAYKTHBHOTO
BO3pacTa He SBISETCS MPOTHBOIOKAa3aHUEM K Oepe-
MEHHOCTH, OJHAKO IS 3(PPEKTHBHOTO MPEIOTBpa-
menus nepenaan BUY ot marepu pedeHKy HEoOXo-
JUMO HA3HAYCHHE MPOTUBOBUPYCHOTO JICUCHUS N0
HACTYIUICHUSI OEpEeMEHHOCTH BHE 3aBUCUMOCTH OT
CTaIuy 3a00JIeBaHUS, YPOBHsI BUPYCHOHN HArpy3Ku U
xoimmuectna JerkonutoB CD4*. MHorumu uccieno-
BaTeJSIMU OTMEUEHO, 4TO0 y BUY-N03UTUBHBIX >KEH-
muH, npuauMaronmx APBT, otmeuatoTest ocioxxHe-
HUsl OEPEMEHHOCTH, KOTOPbIC, BO3BMOXKHO, CBSI3aHBI
€O cXeMOol mpuema npenapartoB. B HacTosiee Bpemst
TJIAaBHOM 3ajadeil OcTaeTcs BBISBIICHHE MEXaHHM3Ma,
¢ nomortrsio kotoporo APBT MoxxeT MOBIHATH Ha
KCXOIl POJOB, U ONPEACIICHUE ONTUMAIbHBIX CXEM
APBT nnsa ynydiueHus 370pOBbSi 1 MUHUMHU3ALUA
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mo0ouHBIX 3(p(eKToB kKak y marepu, Tak U y MJa-
JeHua. Takke orMedeHo, yTo y BHUY-no3uTuBHBIX
skeHIuH yaiie Berpevatorcest U, koTopbie MoryT
CTaTh MPUYMHON Pa3IUYHBIX OCIOXHEHUN OepeMeH-
HOCTH.

CBoeBpeMeHHAsT M HHAMBHIYaJbHO MOX00OpaH-
Hasg aHTUPETPOBUPYCHAsl Tepamusi, HUCKIIOUCHHE
orsiromaronux ¢pakropos (UIIIIII, ymorpebnenue
HapKOTUYICCKHUX CPEICTB | IIP.) IO HACTYIUICHUS Oe-
pemeHHOCTH Yy BUY-NO3UTUBHBIX KEHIIMH YMEHb-
IaT BEPOSTHOCTh OCIOXHEHUN OCPEMEHHOCTH H
BepTUKaIbHOU mepenaun BUY pebenky.

Cnucok suteparypsl / References

1. CopaBka. BUY-ungexmust B Poccuiickoit dene-
pauuu Ha 30 centsops 2021 r. Pexxum goctyna: http://
www.hivrussia.info/wp-content/uploads/2021/11/
Spravka-VICH-v-Rossii-9-mes-2021-g..pdf

Reference. HIV infection in the Russian Federa-
tion as of September 30, 2021. Available at: http://www.
hivrussia.info/wp-content/uploads/2021/11/Spravka-
VICH-v-Rossii-9-mes-2021-g..pdf [In Russian].

2. IMokposckuit: B Poccun ¢ BUY xuBet mopsiaka
1,5 munnmoHa uenoBek. Pexxum nocryma: https://spid.
center/ru/posts/4243/

Pokrovsky: about 1.5 million people live with
HIV in Russia. Available at: https://spid.center/ru/
posts/4243/ [In Russian].

3. Hukutuna O.A., Mapsasa A.FO., KonecHuko-
Ba JI.I. OkucnurensHbiil ctpece npu BUY-urekmm
U e¢ BIUSHHE HA )KEHCKYIO PEIPOIYKTHBHYIO CHCTEMY
n OepeMeHHOCTh. JK. axywepcmea u diceH. OonesHell.
2020;69(4):61-72. doi: 10.17816/JOWD69461-72

Nikitina O.A., Maryanyan A.Yu., Kolesnikova L.I.
Oxidative stress in HIV infection and its effects on the
female reproductive system and pregnancy. Zhurnal
akusherstva i zhenskikh bolezney = Journal of Obstet-
rics and Women's Diseases. 2020;69(4):61-72. [In Rus-
sian]. doi: 10.17816/JOWD69461-72

4. Craructuka. Oxcrpecc-uHpopMarust 00
snuaeMudeckoil cutyauun no BUY-undexunu Ha
01.07.2021 1. mo Upkytckoit obiactu. Pexxum moctyna:
https://aids38.ru/?page id=35

Statistics. Express information on the epidemic sit-
uation of HIV infection as of 07/01/2021 in the Irkutsk
region. Available at: https://aids38.ru/?page id=35 [In
Russian].

5.1slamS.,Oon V., Thomas P. Outcome of pregnancy
in HIV-positive women planned for vaginal delivery un-
der effective antiretroviral therapy. J. Obstet. Gynaecol.
2010;30(1):38-40. doi: 10.3109/01443610903383358

6. Jao J., Sigel K.M., Chen K.T., Rodriguez-Cap-
rio G., Posada R., Shust G., Wisniveskye J., Abrams E.J.,
Sperling R.S. Small for gestational age birth outcomes
in pregnant women with perinatally acquired HIV.

14

AIDS. 2012;26(7):855-859. doi: 10.1097/QAD.0b013e-
328351f6ef

7. Upkyrckuii obmactHor tieHTp CIIM. Pexum
nmoctymna: https://aids38.ru/

Irkutsk Regional AIDS Center. Available at:: htt-
ps://aids38.ru/ [In Russian].

8. bemsikos H.A., Bunorpanosa T.H. [TonoBoii myTsh
niepenaun BUY B paszsuTum snuaemun. BUY-ungpexyus
u ummynocynpeccuu. 2011;3(4):7-19.

Belyakov N.A., Vinogradova T.N. The role of the
sexual route of HIV transmission in epidemic spread.
VICH-infektsiya i immunosupressii = HIV Infection
and Immunosuppression. 2011;3(4):7-19. [In Russian].

9. Jlemenko O.4., I'ennu E.B. PenpomyxTuBHBIC
HApPYIICHUs] U WX ITaTOTCHETUYCCKUE MEXaHU3MBI Y
BUY-uH(UIMPOBaHHBIX KCHIIMH. BUY-unghexyus
u  ummyHnocynpeccuu.  2019;11(4):20-29.  doi:
10.22328/2077-9828-2019-11-4-20-29

Leshchenko O.Ya., Genich E.V. Reproductive dis-
orders and their pathogenetic mechanisms in women
with HIV. VICH-infektsiya i immunosupressii = HIV
Infection and Immunosuppression. 2019;11(4):20-29.
[In Russian]. doi: 10.22328/2077-9828-2019-11-4-20-
29

10. Drake A.L., Wagner A., Richardson B., John-
Stewart G. Incident HIV during pregnancy and post-
partum and risk of mother-to-child HIV transmis-
sion: A systematic review and meta-analysis. PLoS
Med. 2014;11(2):¢1001608. doi: 10.1371/journal.
pmed.1001608

11. Liu K.C., Chibwesha C.J. Intrapartum manage-
ment for prevention of mother-to-child transmission of
HIV in resource-limited settings: a review of the litera-
ture. Afi: J. Reprod. Health. 2013;17(4 Spec No):107—
117.

12. Govender T., Coovadia H. Eliminating mother
to child transmission of HIV-1 and keeping mothers
alive: Recent progress. J. Infect. 2014;68:57—62. doi:
10.1016/j.jinf.2013.09.015

13. Money D., Tulloch K., Boucoiran I., Cad-
dy S., Infectious Diseases Committee; Special Con-
tributors. Guidelines for the care of pregnant women
living with HIV and interventions to reduce perinatal
transmission: Executive summary. J. Obstet. Gynae-
col. Can. 2014;36(8):721-734. doi: 10.1016/s1701-
2163(15)30515-6

14. Osério D., Munyangaju 1., Nacarapa E., Muhi-
wa A., Nhangave A.V., Ramos J.M. Mother-to-child
transmission of HIV infection and its associated factors
in the district of Bilene, Gaza Province—-Mozambique.
PLoS One. 2021;16(12):¢0260941. doi: 10.1371/jour-
nal.pone.0260941

15. Shetty A.K., Maldonado Y. Antiretroviral drugs
to prevent mother-to-child transmission of HIV during
breastfeeding. Curr. HIV Res. 2013;11(2):102—-125. doi:
10.2174/1570162X11311020004

16. Brayfield B.P., Phiri S., Kankasa C., Muyanga J.,
Mantina H., Kwenda G., West J.T., Bhat G., Marx D.B.,

SIBERIAN SCIENTIFIC MEDICAL JOURNAL 2022; 42 (2): 10-17



Pawuoosa M.A. u op. BUY u 6epemennocmu: pearuu XXI 6exa

Klaskala W., Mitchell C.D., Wood C. Postnatal human
herpesvirus 8 and human immunodeficiency virus type
1 infection in mothers and infants from Zambia. J. In-
fect. Dis. 2003; 187(4):559-568. doi: 10.1086/367985

17. Moodley D., Moodley J., Coovadia H., Gray G.,
Mclntyre J., Hofmyer J., Nikodem C., Hall D., Gigli-
otti M., Robinson P., ... South African Intrapartum
Nevirapine Trial (SAINT) Investigators. A multicenter
randomized controlled trial of nevirapine versus a com-
bination of zidovudine and lamivudine to reduce intra-
partum and early postpartum mother-to-child transmis-
sion of human immunodeficiency virus type 1. J. Infect.
Dis. 2003;187(5):725-735. doi: 10.1086/367898

18. Johnson K.M., Alarcon J., Watts D.M., Ro-
driguez C., Velasquez C., Sanchez J., Lockhart D.,
Stoner B.P., Holmes K.K. Sexual networks of preg-
nant women with and without HIV infection. AIDS.
2003;17(4):605-612. doi: 10.1097/00002030-
200303070-00016

19. Boonpongmanee C., Zauszniewski J.A., Mor-
ris D.L. Resourcefulness and self-care in pregnant
women with HIV. West. J. Nurs. Res. 2003;25(1):75-92.
doi: 10.1177/0193945902238837

20. Duff P. Prevention of opportunistic in-
fections in women with HIV infection. Clin. Ob-
stet. Gynecol. 2019;62(4):816-822. doi: 10.1097/
GRF.0000000000000483

21. Verhofstede C., Demecheleer E., de Ca-
booter N., Gaillard P., Mwanyumba F., Claeys P., Cho-
han V., Mandaliya K., Temmerman M., Plum J. Diversi-
ty of the human immunodeficiency virus type 1 (HIV-1)
env sequence after vertical transmission in moth-
er-child pairs infected with HIV-1 subtype A. J. Virol.
2003;77(5):3050-3057. doi: 10.1128/JV1.77.5.3050-
3057.2003

22. Makapos 1.0., lllemanaesa T.B. CoBpeMeHHBIH
B3MIIsJ] HAa BeJeHHe OepemeHHocTH Ha ¢done BUY-
HHPEKINU. AKyuwepcmeso, eurexon. u penpoo. 2012;6(2):
31-34.

Makarov 1.0., Shemanaeva T.V. The modern view
of the management of pregnancy in HIV infection.
Akusherstvo, ginekologiya i reproduktsiya = Obstetrics,
Gynecology and Reproduction. 2012;6(2):31-34. [In
Russian].

23. Dadhwal V., Sharma A., Khoiwal K., Deka D.,
Sarkar P., Vanamail P. Pregnancy outcomes in HIV-
infected women: experience from a Tertiary Care
Center in India. Int. J. MCH AIDS. 2017;6(1):75. doi:
10.21106/ijma.196

24. Kapetanovic S., Dass-Brailsford P., Nora D.,
Talisman N. Mental health of HIV-seropositive women
during pregnancy and postpartum period: a comprehen-
sive literature review. AIDS Behav. 2014;18(6):1152—
1173. doi: 10.1007/s10461-014-0728-9

25. Newell M.L., Huang S., Fiore S., Thorne C.,
Mandelbrot L., Sullivan J.L., Maupin R., Delke I.,
Watts D.H., Gelber R.D., Cunningham C.K., PACTG
316 Study Team. Characteristics and management

CUBWPCKUN HAYYHbIV MEOULIMHCKI XXYPHATN 2022; 42 (2): 10-17

of HIV-1-infected pregnant women enrolled in a ran-
domised trial: differences between Europe and the USA.
BMC Infect. Dis. 2007;7(1):60. doi: 10.1186/1471-
2334-7-60

26. KonecuukoBa JI.M., PammmoBa M.A., ]la-
perckas M.A., lllonoxoB JI.®., I'pedenkuna JL.A., Ce-
MeHoBa H.B. IlapameTpbl OKHCIUTEIBHOIO CTpecca
y TAOUCHTOK C MapeHTEpaJbHBIMU BUPYCHBIMH Te-
narutamu. Cub. nayy. meo. sc. 2016;36(3):69-74.

Kolesnikova L.I., Rashidova M.A., Darens-
kaya M.A., Sholokhov L.F., Grebenkina L.A., Semeno-
va N.V. Parameters of oxidative stress of patients with
parenteral viral hepatitises. Sibirskiy nauchnyy medit-
sinskiy zhurnal = Siberian Scientific Medical Journal.
2016;36(3):69-74. [In Russian].

27. KonecuukoBa JIL.M., Cemengsecs A.A.,
Crynun J{.A., [dapenckas M.A., I'pebenxmna JL.A.,
Harsranosa JI.B., Kamsrua A.H., Illepbarteix A.B.,
ITeryxoB A.A. O BO3MOXHOCTSIX HCITOJIIb30BaHUS
MOKasaTelell CHCTEMBI «IIEPEKUCHOE  OKHCICHUE
JIUIMUI0B — AaHTHOKCUIAHTHAS 3aI[HTa» B TUATHOCTHKE
BapUKO3HOTO PACHIMPEHHUS BEH MAJIOTO Ta3a y )KCHIIHH.
Acta Biomed. Sci. 2020;5(1):14-20.

Kolesnikova L.I., Semendyaev A.A., Stupin D.A.,
Darenskaya M.A., Grebenkina L.A., Natyaganova L.V.,
Kalyagin A.N., Shcherbatykh A.V., Petukhov A.A. On
the opportunities of using the indices of lipid peroxida-
tion — antioxidant defense system in the diagnostics of
varicose veins of small pelvis in women. 4Acta Biomed.
Sci. 2020;5(1): 14-20. [In Russian]. doi: 10.29413/
ABS.2020-5.1.2

28. Konecnukoa JI.U., KomecuuxoB C.U., [la-
perckas M.A., I'pebenkuna JI.A., Tumodeea E.B.,
Jlemenko O.f., BanteeBa O.A., Pammgoa M.A.
O11eHKa TPO- ¥ aHTHOKCHUAAHTHOTO CTATyCa Y )KSHIIIH C
BUWY u xoundexuueit. Tepanesm. apx. 2016;88(11):17—
21.

Kolesnikova L.I., Kolesnikov S.I., Da-
renskaya M.A., Grebenkina L.A., Timofeeva E.V.,
Leshchenko O.Ya., Vanteeva O.A., Rashidova M.A.
Evaluation of the pro- and antioxidant status of wom-
en with HIV or coinfection. Terapevticheskiy arkhiv =
Therapeutic Archive. 2016;88(11):17-21. [In Russian].
doi: 10.17116/terarkh2016881117-21.

29. Jlemenko O.4., Temnu E.B., [lapen-
ckast M.A., Konecunkosa JL.L. BUY u ¢hepTHIBHOCTD:
HEHPOIHIOKPUHHBIE H META0OIMYCCKHE ACICKTHI.
BUY-unghexyus u ummynocynpeccuu. 2020;12(4):73—
80. doi: 10.22328/2077-9828-2020-12-4-73-80

Leshchenko O.Ya., Genich E.V., Darenskaya M.A.,
Kolesnikova L.I. HIV and infertility: neuro-endocrine
and metabolic aspects. VICH-infekciya i immunosupres-
sii = HIV Infection and Immunosuppressive Disorders.
2020;12(4): 73-80. [In Russian]. doi: 10.22328/2077-
9828-2020-12-4-73-80

30. Gray G.E., McIntyre J.A. HIV and pregnan-
cy. BMJ. 2007;334(7600):950-953. doi: 10.1136/
bmj.39176.674977.ad

15



Rashidova M.A. et al. HIV and pregnancy: realities of XXI century

31. Mutiopuna E.B., Ilepmunosa C.I., Cenumo-
Ba @.H., Ko3sipuna H.B., Abybakupo A.H. OcobeH-
HOCTH  pealM3allii  PETPOAYKTUBHONW  (DYHKITHH
y oKeHIMH ¢ OecriomueM W BUY-uHbexnueit B
mporpaMMax — BCIIOMOTATENbHBIX  PEIPOAYKTHBHBIX
TEXHONOTUH. Axywepcmeo u eunexon. 2017;(10):70-77.

Mityurina E.V., Perminova S.G., Selimova F.N.,
Kozyrina N.V., Abubakirov A.N. Features of repro-
ductive function realization in women with infertility
and HIV infection in assisted reproductive technology
programs. Akusherstvo i ginekologiya = Obstetrics
and Gynecology. 2017;(10):70-77. [In Russian]. doi:
10.18565/aig.2017.10.70-77

32. Savasi V., Antonazzo P., Personeni C. Het-
erotopic pregnancy in HIV women. SAGE Open
Med. Case Rep. 2016;4:2050313X16679534. doi:
10.1177/2050313x16679534

33. Medina-Marino A., Mudau M., Kojima N., Pe-
ters R.P., Feucht U.D., Vos L., Olivier D., Muzny C.A.,
Mclntyre J.A., Klausner J.D. Persistent Chlamydia
trachomatis, Neisseria gonorrhoeae or Trichomonas
vaginalis positivity after treatment among human im-
munodeficiency virus-infected pregnant women, South
Africa. Int. J. STD AIDS. 2020;31(4):294-302. doi:
10.1177/0956462419898612

34, Rimawi B.H., Smith S.L., Badell M.L., Zahe-
di-Spung L.D., Sheth A.N., Haddad L., Chakraborty R.
HIV and reproductive healthcare in pregnant and post-
partum HIV-infected women: adapting successful strat-
egies. Future Virol. 2016;11(8):577-581. doi: 10.2217/
fv1-2016-0065

35. Papp E., Mohammadi H., Loutfy M.R.,
Yudin M.H., Murphy K.E., Walmsley S.L., Shah R.,
MacGillivray J., Silverman M., Serghides L. HIV pro-
tease inhibitor use during pregnancy is associated with
decreased progesterone levels, suggesting a potential
mechanism contributing to fetal growth restriction. J.
Infect. Dis. 2014;211(1):10-18. doi: 10.1093/infdis/
jiu393

36. Conroy A.L., McDonald C.R., Gamble J.L.,
Olwoch P., Natureeba P., Cohan D., Kamya M.R.,
Havlir D.V., Dorsey G., Kain K.C. Altered angiogene-
sis as a common mechanism underlying preterm birth,
small for gestational age, and stillbirth in women liv-
ing with HIV. Am. J. Obstet. Gynecol. 2017;217(6):684.
el—-684.e17. doi: 10.1016/j.ajog.2017.10.003

37. Newell M.L., Bunders M.J. Safety of antiretro-
viral drugs in pregnancy and breastfeeding for mother
and child. Curr. Opin. HIV AIDS. 2013;8(5):504-510.
doi: 10.1097/coh.0b013e3283632b88

38. Zash R., Jacobson D.L., Diseko M., Mayon-
di G., Mmalane M., Essex M., Petlo C., Lockman S.,
Makhema J., Shapiro R.L. Comparative safety of an-
tiretroviral treatment regimens in pregnancy. JAMA
Pediatr. 2017;171(10):¢172222. doi: 10.1001/jamape-
diatrics.2017.2222

39. Patel K., Shapiro D.E., Brogly S.B., Living-
ston E.G., Stek A.M., Bardeguez A.D., Tuomala R.E.,

16

P1025 team of the International Maternal Pediatric
Adolescent AIDS Clinical Trials Group. Prenatal pro-
tease inhibitor use and risk of preterm birth among hiv-
infected women initiating antiretroviral drugs during
pregnancy. J. Infect. Dis. 2010;201(7):1035-1044. doi:
10.1086/651232

40. Powis K.M., Kitch D., Ogwu A., Hughes M.D.,
Lockman S., Leidner J., van Widenfelt E., Moffat C.,
Moyo S., Makhema J., Essex M., Shapiro R.L. In-
creased risk of preterm delivery among HIV-infected
women randomized to protease versus nucleoside re-
verse transcriptase inhibitor-based HAART during
pregnancy. J. Infect. Dis. 2011; 204(4):506-514. doi:
10.1093/infdis/jir307

41. Chen J.Y., Ribaudo H.J., Souda S., Parekh N.,
Ogwu A., Lockman S., Powis K., Dryden-Peterson S.,
Creek T., Jimbo W., ... Shapiro R.L. Highly active
antiretroviral therapy and adverse birth outcomes
among HIV-infected women in Botswana. J. Infect. Dis.
2012;206(11):1695-1705. doi: 10.1093/infdis/jis553

42. Mofenson L.M. Antiretroviral therapy and ad-
verse pregnancy outcome: the elephant in the room?
J. Infect. Dis. 2015;213(7):1051-1054. doi: 10.1093/
infdis/jiv390

43. Powis K.M., Shapiro R.L. Protease inhibitors
and adverse birth outcomes: is progesterone the miss-
ing piece to the puzzle? J. Infect. Dis. 2014;211(1):4-7.
doi: 10.1093/infdis/jiu397

44. Li N., Sando M.M., Spiegelman D., Hertz-
mark E., Liu E., Sando D., Machumi L., Chalamilla G.,
Fawzi W. Antiretroviral therapy in relation to birth out-
comes among HIV-infected women: a cohort study. J.
Infect. Dis. 2015;213(7):1057-1064. doi: 10.1093/in-
fdis/jiv389

45. Ravizza M., Martinelli P., Bucceri A., Fiore S.,
Alberico S., Tamburrini E., Tibaldi C., Guaraldi G., An-
zidei G., ... Italian Group on Surveillance on Antiretro-
viral Treatment in Pregnancy. Treatment with protease
inhibitors and coinfection with hepatitis C virus are in-
dependent predictors of preterm delivery in HIV-infect-
ed pregnant women. J. Infect. Dis. 2007;195(6):913—
914. doi: 10.1086/507045

46. Grosch-Woerner 1., Puch K., Maier R.F., Nie-
hues T., Notheis G., Patel D., Casteleyn S., Feiterna-
Sperling C., Groeger S., Zaknun D., Multicenter Inter-
disciplinary Study Group Germany/Austria. Increased
rate of prematurity associated with antenatal antiret-
roviral therapy in a German/Austrian cohort of HIV-
I-infected women. HIV Med. 2008; 9(1):6-13. doi:
10.1111/.1468-1293.2008.00520.x

47. Van der Merwe K., Hoffman R., Black V., Cher-
sich M., Coovadia A., Rees H. Birth outcomes in South
African women receiving highly active antiretrovi-
ral therapy: a retrospective observational study. J. Int.
AIDS Soc. 2011;14(1):42. doi: 10.1186/1758-2652-14-
42

48. Short C.-E., Douglas M., Smith J., Taylor G.
Preterm delivery risk in women initiating antiretroviral

SIBERIAN SCIENTIFIC MEDICAL JOURNAL 2022; 42 (2): 10-17



Pawuoosa M.A. u op. BUY u bepemennocmy: peanuu XXI eexa

therapy to prevent HIV mother-to-child transmission.
HIV Med. 2013; 15(4):233-238. doi: 10.1111/hiv.12083

49. Ekouevi D.K., Coffie P.A., Becquet R., Ton-
we-Gold B., Horo A., Thiebaut R., Leroy V., Blanche S.,
Dabis F., Abrams E.J. Antiretroviral therapy in preg-
nant women with advanced HIV disease and preg-
nancy outcomes in Abidjan, Coéte d’Ivoire. AIDS.
2008;22(14):1815-1820. doi: 10.1097/qad.0b013e-
32830b8ab9

50. Flynn P.M., Taha T.E., Cababasay M., Fowl-
er M.G., Mofenson L.M., Owor M., Fiscus S., Stranix-
Chibanda L., Coutsoudis A., Gnanashanmugam D., ...
PROMISE Study Team. Prevention of HIV-1 trans-
mission through breastfeeding. J. Acquir. Immune
Defic. Syndr. 2018;77(4):383-392. doi: 10.1097/
qai.0000000000001612

51. Sibiude J., Warszawski J., Tubiana R., Doll-
fus C., Faye A., Rouzioux C., Teglas J.P., Ekoukou D.,
Blanche S., Mandelbrot L. Premature delivery in HIV-
infected women starting protease inhibitor therapy dur-
ing pregnancy: role of the ritonavir boost? Clin. Infect.
Dis. 2012; 54:1348-1360. doi: 10.1093/cid/cis198

52. Machado E.S., Hofer C.B., Costa T.T., Noguei-
ra S.A., Oliveira R.H., Abreu T.F., Evangelista L.A.,
Farias I.F., Mercadante R.T., Garcia M.F., Neves R.C.,
Costa V.M., Lambert J.S. Pregnancy outcome in women

Caenenus 00 apTopax:

infected with HIV-1 receiving combination antiretrovi-
ral therapy before versus after conception. Sex Transm.
Infect. 2009; 85:82—87. doi: 10.1136/st1.2008.032300

53. reiiman A.A., Oxankua M.B. Ocobernnoctn
remonuHamMuk y BUU-uHDUIIMpOBaHHBIX OepeMEHHBIX
keHIuH. Tepaneem. 2015;10:68-76.

Shteiman A.A., Okhapkin M.B. Features of haemo-
dynamics in HIV-positive pregnant women. Terapevt =
Therapist. 2015;(10):68-76. [In Russian].

54.Aaron E., BonacquistiA., Mathew L., Alleyne G.,
Bamford L.P., Culhane J.F. Small-for-gestational-age
births in pregnant women with HIV, due to severity of
HIV disease, not antiretroviral therapy. Infect. Dis. Ob-
stet. Gynecol. 2012:1-9. doi: 10.1155/2012/135030

55. Topnenko A.B., benbix O.A. AHanusz uMMmy-
HOJIOTUYECKUX MoKa3zaTenei y OepemeHHbIx ¢ BUY-
unbexuueit. Ummynonozus. 2005;26(3):167-170.

Gorlenko A.V., Belykh O.A. The analysis of immu-
nological indices in pregnant with HIV-infection. Im-
munologiya = Immunology. 2005;26(3):167-170. [In
Russian].

56. Calvert C., Ronsmans C. Pregnancy and HIV
disease progression: a systematic review and meta-anal-
ysis. Trop. Med. Int. Health. 2014;20(2):122—-145. doi:
10.1111/tmi.12412

Mapust Anexcanaposia Pammaosa, k.6.H., ORCID: 0000-0003-4730-5154, e-mail: rashidovama@mail.ru
Jleonun ®enoposuy Ilosoxos, 1.M.H., mpod., ORCID: 0000-0003-3588-6545, e-mail: Ifshol@mail.ru
Anaut IOpseBna Mapsusn, 1.M.H., ORCID: 0000-0002-9544-2172, e-mail: anait 24@mail.ru

JIio6oBp Unbunnuna KonecuukoBa, n.M.H., mpod., akagemux PAH, ORCID: 0000-0003-3354-2992,

e-mail: iphr@sbamsr.irk.ru

Information about the authors:

Maria A. Rashidova, candidate of biological sciences, ORCID: 0000-0003-4730-5154, e-mail: rashidovama@mail.ru

Leonid F. Sholokhov, doctor of medical sciences, professor, ORCID: 0000-0003-3588-6545, e-mail: lfshol@mail.ru

Anait Yu. Marianian, doctor of medical sciences, ORCID: 0000-0002-9544-2172, e-mail: anait_24@mail.ru

Lyubov I. Kolesnikova, doctor of medical sciences, professor, academician of the RAS, ORCID: 0000-0003-3354-2992,
e-mail: iphr@sbamsr.irk.ru

Hocmynuna 6 pedaxyuio 07.02.2022 Received 07.02.2022
Ilocne oopabomru 10.03.2022 Revision received 10.03.2022
Ipunsma x nyonuxayuu 16.03.2022 Accepted 16.03.2022

CUBWPCKUN HAYYHbIV MEOULIMHCKI XXYPHATN 2022; 42 (2): 10-17 17



dN3NO0NOormA

VK 575.174.015.3:577.175.624:616-055.1-056.52 DOI: 10.18699/SSMJ20220203
OpurunanbHoe uccienosanue / Research article

Accounanusi HOCUTENLCTBA oJuMoppusma rs9939609 rena FTO
C 0COOCHHOCTSIMM AHJAPOTE€HHOI0 CTATYCA Y MYKYUH

C.B. SInxoBckas!, K.. Mocanes' 2, U./I. UBanos', b.b. IInnxacos', B.I. CensaTunkasn’

I QUI] hynoamenmanvHoil u mpancisyuoHHOU MeOUYUHbl
630117, 2. Hosocubupcxk, yn. Tumarosa, 2

2 Hosocubupckuil 20Cy0apcmeenbill YHUGEpCumen
630090, e. Hosocubupck, ya. Ilupocosa, 2

Pe3rome

Lesnp viccaeI0BaHUs — U3YYUTh ACCOIMALIMIO HOCUTEIhCTBA mosiuMopdu3ma 1s9939609 rena F'7O ¢ 0COOCHHOCTSIMH aH-
JPOTEHHOTO cTaTyca y MyxJuH. MartepuaJj u Mmetoabl. Ha 6aze knmmauku OUL dyHmaMeHTanbsHON U TPAHCISAIIMOHHON
MenunuHbl B neprof ¢ 2020 no 2021 r. BbINoIHEHO 00cepBallMOHHOE OJIHOMOMEHTHOE o0cienoBanue 139 nanueHToB
MY’KCKOTO TI0JIa B BO3pacTe oT 22 10 69 JeT, TOCTIMTaIN3UPOBAHHBIX B TEPATICBTHICCKHIA CTAIMOHAD B IDTAHOBOM ITOPSIA-
ke. Y myxuut yrpoMm (8:00—8:30) HaTOIIAK POBOAMIA AaHTPOIIOMETPUIECKOE 00CIICIOBAHUE IS OTIPEICICHUs (hru3nde-
CKOTO Pa3BUTHSA, 3a0Mpaj KPOBb M3 KyOUTAIEHOW BEHBI TS OIEHKH TOPMOHAIBHBIX ITOKa3aTelel aHqpOTeHHOTO CTaTy-
ca 1 00pa3ibl OyKKaJILHOTO SIHUTEIHS Il MOJIEKYJISIPHO-TEHETHUECKOTO UccieoBanusl. Ha ocHOBaHMM HOCHTENbCTBA
mommmopdmma r$9939609 (T>A) rena F 7O ObuH BBIACTICHBI CIEAYIONINE TPYIIEI MAMEeHTOB: Il — TOMO3HTOTHI 11O
nuxomy tuny (WT/WT), I'2 — rereposurorst (WT/A), '3 — romo3urotsl 1o mytaHTHOMY ajuieitio (A/A). Pesyabrarsl u
ux odcy:xkaenue. [Ipy aHamM3e KIMHUKO-aHTPOITOMETPUICCKIX U TOPMOHAIBHBIX TIOKa3aTeNe aHAPOTEHHOTO cTaTyca
00CJIe/I0OBaHHBIX IMAIIMEHTOB MY)KCKOTO T10JIa OOHApY)KEHbI CTATHCTUUECKH 3HAYMMBbIE Pa3jInyusi B yPOBHE OOILEro Te-
crocrepona mexay 'l u I'3 (coorBerctBenHo 11,6 u 14,5 amons/1, p = 0,010), a Takke cBoOogHOTO TecTocTepoHa B I'1
o cpaBHenwuto ¢ ['2 (coorBerctBeHHO 0,233 1 0,287 Hmons/i1, p=0,012) u I'3 (coorBercTBerno 0,233 1 0,321 HMOIIB/T,
p = 0,002). [Ipu orieHKe acCOIMANNHU BEISBICHBI CTATHCTHYECKH 3HAYMMEIC TIONOKUTEIHHBIC KOPPEIAINOHHBIC CBSI3H
HOCHTEJIBCTBA MYyTaHTHOTO ajuiesis ¢ ypoBHsiMu obiero (r = 0,247; p = 0,013) u cBoboxuoro ( = 0,296; p = 0,003)
TECTOCTEPOHA, M OTPHUIIATENIFHBIE — C YACTOTOW BCTPEUAEMOCTH aHAPOTSHHOTO Ae(PHUIINTA ITO KPUTEPHIO CBOOOTHOTO Te-
crocrepona (7 =—0,240; p = 0,016). 3akaouenne. HocurenbctBo renoruna A/A nomumopdusma rs9939609 rena FTO
ACCOITMIPOBAHO C YBEIHMUYCHUEM YPOBHEH OOIIET0 M CBOOOHOTO TECTOCTEPOHA, YTO YKAa3bIBAET HA €T0 MPOTEKTHBHOE
[leﬁCTBlde B OTHOLICHHWHU pa3sBUTUA aHAPOTCHHOI'O )le(bylunTa Y MYKX4YUH. HOJ’Iy‘-IeHHI)Ie PE3YNbTAThl IO3BOJIAIOT IIPEATIO-
JIOKHTH, YTO TOT dPPEKT 00YCIOBICH SMUTEHETUICCKIM BIMSAHUEM OEITKOBOTO TMpOoAyKTa reHa F70 Ha 3KCIPECCHIO
ApYyrux reHoB, y4aCTBYIOIINX B CUHTE3€ aHAPOICHOB B 'OHAa/JlaX, HO HEC B KOPE€ HAAIIOYECYHHUKOB, ITOCKOJILKY aCcColMaliun
HOCHTeNbCTBA momuMopdmsma 19939609 rera FTO ¢ ypoBHEM IETHAPOITHAHIPOCTEPOH-CYIb(ara He 00HAPYKEHO.

KiioueBble ¢;10Ba: My)KIHHBI, HHACKC MacChI TeJa, aHAPOTCHHBIN CTaTyC, OOIIHI TECTOCTEPOH, CBOOOIHBIN TECTO-
CTEPOH, JACTUAPOIIHAHIPOCTEPOH-CYIbdaT, reH F 70, nomumoppuzm 1s9939609.
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Abstract

The purpose of the study was to investigate the association of carriage of rs9939609 polymorphism in the F70 gene
with features of androgen status in men. Material and methods. The observational one-stage examination of 139
male patients aged 22 to 69 years, admitted to a therapeutic hospital in a planned manner has been carried out in
the Clinic of the Federal Research Center for Fundamental and Translational Medicine in the period 2020-2021. All
fasting men in the morning (8:00-8:30) were carried out of an anthropometric examination to determine physical
development, sampling of venous blood from the cubital vein to assess the hormonal parameters of androgen status, and
taking a sample of the buccal epithelium for molecular genetic research. Based on the carriage of the rs9939609 (T>A)
polymorphism of the F70O gene, the following groups (G) of patients were distinguished: G1 — wild-type homozygotes
(WT/WT), G2 — heterozygotes (WT/A), G3 — homozygotes for the mutant allele (A/A). Results and discussion. The
statistically significant differences were found in the levels of total testosterone between G1 and G3 (11.6 vs 14.5 nmol/L,
p = 0.010), as well as free testosterone in G1 compared to G2 (0.233 vs 0.287 nmol/L, p = 0.012) and G3 (0.233 vs
0.321 nmol/L, p = 0.002) when analyzing the clinical-anthropometric and hormonal features of the androgen status
of the examined male patients in the selected groups. Assessment of the association revealed statistically significant
positive correlations between the carriage of the mutant allele and the levels of total (» = 0.247; p = 0.013) and free
(r = 0.296; p = 0.003) testosterone, and negative - with the frequency of androgen deficiency according to the free
testosterone criteria ( = —0.240; p = 0.016). Conclusions. It has been shown that the carriage of the A/A genotype of
1$9939609 polymorphism of the F7O gene is associated with an increase in the levels of total and free testosterone, that
indicates a protective effect against the development of androgen deficiency in men. The obtained results suggest that
this effect is due to the epigenetic effect of the 7O gene protein product on the expression of other genes involved in the
synthesis of androgens in the gonads, but also in the adrenal cortex since no association of the carriage of the rs9939609
polymorphism of the F70 gene with the DHEA-C level was found.

Key words: men, body mass index, androgen status, total testosterone, and free testosterone, dehydroepiandroste-
rone sulfate, F70 gene, rs9939609 polymorphism.
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BBenenne U3BectHo, uT0 AHJl y MYXXYMH BBI3bIBaCT Ha-
pyuieHust GYHKIIMOHUPOBAHUS PA3IHUYHBIX OPraHOB

OO6pa3 KHU3HH COBPEMEHHOTO YENIOBEKA XapaK- g cucTeM, KOTOpble KIMHUYECKH TIPOSBISIOTCS TPH-

TEpU3yeTcsl THIOAUHAMHUEH, coueTarolleics C He-
palfiOHANBHBIM THTAaHUEM, OOTraThiM KaJIOPUSMHU,
a MMEHHO JKHPaMH J>KUBOTHOTO HPOUCXOKICHHS U
padUHUPOBAHHBIMH YIJIEBOJAMHU, BPEIHBIMU IIPH-
BBIYKaMU (KypeHHE, 3JIOYMOTpeOICHHE ajIKOTOJIEM),
COCTOSIHUEM XPOHHUYECKOTO TCHXO3MOIMOHAIBHOTO
crpecca. JlaHHBIA CTEPEOTUIl MOBEACHUS CITYKUT
MyCKOBBIM MEXaHU3MOM JIJIsl Pa3BUTHsI M TIporpec-
CHUPOBaHMS  aMMEHTAPHO-KOHCTUTYIIHOHAIBHOTO
OKHUPEHUs, KOTOPOE B HACTOSIIEE BPeMsI OTHOCAT K
(hakropam pucKa OOJIBIIMHCTBA XPOHUYSCKUX HEHH-
(hexnmoHHBIX 3a0oneBanuii [1]. B gwacTtHOCTH, OXU-
pEHHE acCOIMUPOBAHO C HAPYIICHHSIMH MY)KCKOTO
PENPOIYKTHBHOTO 370POBbs, MH()EPTUIHHOCTHIO H
angporeHHsIM aedururom (Aul) [2].

3HaKaMH TIPEXKIEBPEMEHHOTO CTapEHHUs OpTaHW3Ma,
PENPOAYKTUBHBIMM U CEKCYaJIbHBIMU PacCTPOMCTBA-
MU, aCTEHOJCTPECCUBHBIM CHHIIPOMOM, T'HIIEPUHCY-
JTUHEMHEW W WHCYJIMHOPE3UCTEHTHOCTBIO, CITIO0C00-
CTBYIOIINX, B CBOIO O4YE€PEIb, PA3BUTHIO OKUPEHUS
[3]. YBenuuenne oObeMa >KMUPOBOIM TKaHU MIPU OXKH-
peHMU 00yCIIOBIMBACT MOBBIILICHUE aKTUBHOCTHU apo-
Marasbl, YTO MPUBOIUT K CHIKCHUIO KOHIICHTPAIHH
TECTOCTEPOHA B KPOBH, a 00pa3yroIUics M30BITOK
3CTPOTEHOB, B CBOIO OY€pe/lb, YTHETAET TUIOTAIaMO-
runo(u3apHO-sIUYKOBYI0 OCh, YCHJIMBAsh HETaTHB-
HbIe 2(p(PEeKTHI OKUPEHUsT Ha YPOBEHb TECTOCTEPOHA
B opranusme [4]. JlomomHuTeIpHOE HEXENaTeIhHOE
JNCHCTBHE Ha aHJPOTCHHBIA CTAaTyC MOXET TaKXke
OKa3bIBaTh T€HETHYECKas IPEIPACIIONIOKEHHOCTh K
OKUpeHuIo [5].

CUBUPCKUIA HAYYHbIV MEAVLMHCKUIA XKYPHAI 2022; 42 (2): 18-24 19



Yankovskaya S.V. et al. Association of rs9939609 polymorphism in the FTO gene ...

s rena FTO (fat mass and obesity associated),
MIPUHUMAIOLIETO Y4acTHe B PEryJsLUU dHEpreTude-
ckoro Oasanca u quhepeHINPOBKE JKUPOBOM TKaHH,
00HAPYKEHO HECKOIBKO JMECATKOB MOIUMOP(U3MOB,
ACCOIMUPOBAHHBIX C HAPYMICHUSMH JHUIHIHOTO H
YIJICBOTHOTO OOMEHOB [6], OJHMM M3 MEPCIICKTHUB-
HBIX sBIsieTCs 1$9939609 (T>A). YeranosieHo, 9TO
A-anmnenp JaHHOTO TOMMMOp(QH3Ma CBSI3aH C TOBHI-
IICHHBIM PHUCKOM Pa3BHUTHUS OXKUPEHHS, JTUCITHITUIC-
MUSIMH, HAPYLIICHUSIMH YIJIEBOJHOTO OOMEHa M apTe-
puansHOU runepren3ueit. Hocurenn remoruna A/A
(pacpocTpaHeHHOCTb cpenu eBporneonnos 17 %) B
OoJibIICH CTENEHU MOABEPKEHBI PUCKY HAKOIJICHHUS
x&upoBoi Macchl Tena (MT), uem HOCUTENU TeHOTH-
na T/T, mpu aTOM Hamu9Imre XOTs OB oHOTO T-asmerns
CYIIECTBEHHO CHW)KAaeT PUCK HAKOIUICHHUS H30BITOU-
Hoii x)xupoBoit MT. Dro siBiieHue, cKkopee Bcero, 00b-
SICHAETCS TEM, YTO T€H, COIEPIKAIIIi B CBOEM COCTa-
B€ HYKJICOTH/ A, TIOZBEPKEH OOJBIIEH IKCIIPECCHUH,
YeM T'€H, B COCTaBe KOTOPOro nMeeTcs Hykieotun T,
COOTBETCTBEHHO, BBICOKUH yPOBEHb OEIKOBOTO IPO-
nykra reHa F70 akTHBHPYET IEHTP Toj0/1a U CTUMY-
JUPYeT yBEINYCHHUE MTOTPEOICHUS UM, YTO U TIPU-
BoAUT K pocTy xupoBoit MT [7, 8]. Ha ocHoBanuu
aHaJIM3a JUTEPATypHBIX JAaHHBIX MOYKHO MPEINOJIOo-
KHUTbh, 9TO MyTarmu reHa F'70 cnocoOHbI BRICTYTIATh
B KaueCTBE TeHETUYECKUX (PaKTOPOB PHUCKA HE TOJb-
KO MeTa0OJIMYECKUX PACCTPONCTB, HO M HAPYIICHUN
aHJPOTEHHOTO CTaryca y My>k4uH [7].

Lenpro uccnemoBanusi OBUIO M3YyYUTHh accolfa-
UM HOCHUTENILCTBA NojauMopdusma 19939609 rena
FTO ¢ 0coOGeHHOCTSIMH aHIPOTCHHOIO cTaryca y
MY’KYHH.

MarepuaJ u MeTOAbI

Ha 06a3ze xmunmkn OUL dynnamenTaibHOM
U TPaHCISALIMOHHOW MeIuiuHbl B mnepuoa 2020—
2021 rr. mpoBeAeHO 00CEePBAMOHHOE OJJHOMOMEHT-
Hoe ucciiezoBanue 139 manueHToB My>KCKOTO 110J1a B
BO3pacte oT 22 10 69 neT, rocnuTaIn3upOBaHHBIX B
TEpareBTUYECKH CTAIMOHAP B TNIAHOBOM TIOPSIZIKE.
HccnenoBanne ogo0peHO JOKAIBHBIM ATHYESCKHM
komuTeToM (mipotokoi Ne 23 ot 09.12.2021) u co-
OTBETCTBOBAJIO MPUHLHUIIAM XEIbCUHKCKOW JeKia-
pauuu U npukazam MunzapaBa Poccun. Bee manu-
SHTBI ObLITM 03HAKOMIICHBI C XOJIOM HCCIICIIOBAHUS U
noJiucand J100poBOJIbHOE WHGOPMHUPOBAHHOE CO
macue. Kputepuun HMCKIIIOUEHHUS: HAJIUYHE OCTPOU
MH(PEKIMOHHON TaTOJIOTHH, XPOHUYECKHX 3a00JIeBa-
HUHW B CTaJIMU JICKOMIICHCAIIUK MU JIOOPOBOJIbHBIM
OTKa3 OT y4acTHS B HCCIICTOBAHNU.

Y wmyxuuH yrtpom Haromak (8:00-8:30) mpo
BOJIMUIM aHTPOMOMETPHUYECKOE OOCICIOBaHUE IS
onpejeneHuss (U3UUECKOrO pa3BUTHS, 3a0upainu
KpOBb M3 KyOWTAJIbHON BEHBI IS OIEHKH TOPMO-

20

HAJBHBIX TIOKa3arenell aHAPOTeHHOTO CcTaryca H
00pa3npl OyKKaJIbHOTO AIHUTENHS IS MOJEKYISIp-
HO-TEHETHYECKOTO HccliefioBaHus. B mpomecce aH-
TPOMOMETPUU H3MEPSIM pocT, MT, OKpYKHOCTb
rpymu (OI), Tammm (OT) u 6enep (OB), pacueTHBIM
METOJIOM OTpenersIn uHaeke maccwl Ttena (MMT)
KaK OTHOIIICHWE MACCHI TeJa (KT') K pocTy (M) B KBaJI-
pare (kr/m?). UMT < 25,0 kr/m? OBUT pacIieHEeH Kak
HopmanbHast MT, 25,0 < UMT < 30,0 kr/m> — kax
n30bpiTouHass MT, UMT > 30 kr/m*> — Kak O)KUpeHHE
[9]. T'opMoHanpHBIC TIOKA3aTEN aHIPOTEHHOTO CTa-
Tyca OMNpEeNsuld B CHIBOPOTKE KpPOBH MMMYyHO(dep-
MEHTHBIM METOJJOM Ha MHUKPOIUIAHIIETHOM HMMY-
HoepMeHTHOM aHanu3atope «Immunochem-2100»
(HTI, CIIA): comepxaHue oOLIETO TECTOCTEPOHA
(T,5.» Pedepencubiii uatepsan 12,1-38,3 HMOmL/1),
cekc-crepoup-ceszbiBatoniero rodymuna (CCCIL
pedepeHcHblii uHTepBan 12,4-78,4 HMmonb/1), ne-
rugposnuanapoctepon-cynbdara (AIDA-C, pede-
peHcHbIN uHTepBai 2,71-11,4 MKMOIB/1), SCTpaIu-
ona (E2, pedepencusiii uarepsan 30,1-68,4 nr/min),
motenHn3upyeniero ropmona (JII, pedepeHcHbIi
untepBan 0,8-8,4 MME/mi). Konnentpamuio cBo-
oonnoro tecrocrepona (T, pedepeHcHbIN HHTEp-
Bas > 0,243 HMOJB/JI) ONpenesid pacyeTHbIM Me-
TOJIOM C HWCIOJB30BaHHWEM KaJbKyNIATOpa Ha caiiTe
ISSAM (www.issam.ch). Yacrory BcTpedaemocTn
AnJl yunteiBamy 1o kpurepusam T o < 12,0 amons/i,
T, <0,243 amons/n u AI'DA-C < 2,71 MKMOIB/11, TUIIEP-
actporernd (I'D) — mo kputepusam E2 > 68,4 rir/mi [10].

JIs OLIEHKM TeHEeTHYECKHUX OCOOCHHOCTEH Tia-
[IUEHTOB TIPOBOIWIN MOJIEKYISIPHO-TEHETHIECKOE
WCCIIEZIOBAaHUE C OTPENETICHUEM HAJIMYHUS MOIUMOp-
¢uzma 1s9939609 rena FTO. JNHK Beimensanu u3
KJIETOK OyKKaJbHOTO SIUTENHS C HCIOJIb30BaHUEM
komMmepueckoro Habopa «Peanbect JJHK-skcpece»
(Poccust). HocurensctBo momumopdusma rs9939609
reda FTO BBISIBISIIA TPU TIOMOIIM  aJIJICNIb-CIIe-
muduunoit TP B pexnme peaabHOTO BpeMEHH C
MCIOJIb30BAHNEM HHTEPKAIMPYIOIIEro KpacuTes
SYBR Green. Crpykrypa OJUIOHYKJIEOUIOB, HC-
M0JIb30BaHHbIX AJis1 nposenenus 11LP:

F ‘5-CAAAACTGG CTC TTG AAT GAA ATA GG-3’;
R1 ‘5-GAGACTATCCAAGTGCATCACTAT-3’;
R1 ‘5-GAGACTATCCAAGTGCATCACAAT-3.

Ha ocHoBaHMM HOCHTEIBbCTBA MOTUMOpP(dU3MA
r$9939609 (T > A) rena F'TO ObuM BBIJCIEHBI Clie-
JIYFOIIIME TPYIIEI TanueHToB: ['1 — TOMO3HIOTHI 1O
nmukomy turry (WT/WT), 2 —rereposurotst (WT/A),
I'3 — ToMO3HUTOTHI IO MyTaHTHOMY ajuteiio (A/A).

[Ipn mpoBeneHNHM CTATUCTHYECKOTO aHaIHM3a
BCE TapaMeTphl MPOBEPEHbI HA HOPMAJIBHOCThH pac-
npeneneHuss mpu momomm kpurepus Kommaropo-
Ba — CmupHOBa ¢ momnpakor Jlmmmmedopca. Komm-
YECTBEHHBIE XapaKTEPUCTHKH TPEICTABICHBI B BU/IE
MeanaHsl, 25 u 75 npouentuneit (Me [25 %; 75 %)),
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Tabnuya 1. Knunuxo-anmponomempuieckds u 20pMOHANbHASL XAPAKMEPUCUKA 0OCT1e008aHHBIX

Table 1. Clinical and anthropometric and hormonal characteristics of patients

Hapaerp Il (WT/WT) 2 (WT/A) T3 (A/A) »

n=38 n=56 n=45 rL-r2 | ri-r3 | r2-r3

Bospact, et 53.5 [45.0: 61,0] | 52.0 [40.5: 59.0] | 56,0 [44.0: 60.0] | 0262 | 0.826 | 0.468
176.3 175.0 175.0

Pocr, cm [173,5:181,0] | [1723:181,8] | [170,5;184,5] | 0683 | 0.891 1 0,995
044 912 90.0

MT, kr [81.2: 100,5] (80.4:102.3] | [81.7:102,7] | %94 | 09201 0913
111.0 109.8 109.5

OF, cm [102,0: 115.0] | [102.5:1150] | [1048: 1183] | 032 | 0745 | 0.314
102.0 102.3 102.5

OT, cm [93,0: 110,0] [95.0: 107.8] | [96,0;111,3] | ©726 | 0379 1 0,430
106.0 106.5 107.0

OB, cu [102,5: 112,5] | [101,0; 113,3] | [103,3; 113,0] | %348 | 0,704 | 0,862
204 29.0

2 . ) )

VIMT, kr/n 29412683181 | 1y 3041 262304 | 0948 | 0816 | 0851
Conepxanne T, . . 14,5

Conepx " 16[7.0:149] | 123[108:188] | [, 505 | 0060 | 0.010 | 0380
Conepxanne CCCT, . 30,7 [22.,4; 32,5

Conep 28.8 [21,5: 40,8] o 233rasay | 0SIL | 0327 | 0635
0233 0287 0321

Conepxanue T, , HMOJB/1 [0.181: 0.302] [0.227: 0,363] [0.253: 0,378] 0,012 0,002 0,423
Copepxanne AI'DA-C, . 3,92 )

Conepmz: 3391259630 | ygnsge | 4STI259:649] | 0463 | 0328 | 059

Coneparue E2, i/mn | 532 [4313 58.1] | 54,6 [43.1; 68,2] | 55.6 [42,5: 78.0] | 0.686 | 0.336 | 0,504

Axtusrocts JIT, vMEA | 5.3 [4.1: 6.6] 50[4.0:72] | 61[47:78] | 0773 | 0151 | 0.19

Ka4eCTBEHHBIC — B BUJIE OTHOCUTEILHOTO YHCIIa CITy-
gaeB (%). CpaBHEHHE HE3aBHCHMBIX T'PYIII MPOBE-
JICHO TIPH TTOMOIIM METoaa %> ¢ MOMPaBKOi Weiitca
Ha HETPEPBIBHOCTD JJIs1 KAYeCTBEHHBIX IMOKa3aTeleH,
kputepusi MaHHa — YUTHU — JJISI KOJTUYECTBEHHBIX.
Y4uThIiBast HATUYKE TPEX TPYIIN CPABHEHUS, BBEACHA
nonpaBka bordepponu. Cuiry acconmanuu HOCH-
TEJIHCTBA OIPENEICHHBIX AIJICNFHBIX BApHUAHTOB C
(heHOTUTTUYECKUMH TIPOSIBICHUSIME OLICHUBAIU TPU
MOMOIIY KOPPEJSIIIUOHHOTO aHalIu3a C HCIONb30-
BaHHeM Kod(hdunmenta koppeaun CrimpMmeHa. 3a
KPUTHYECKHH YPOBEHb 3HAYUMOCTH OBLIO TPUHSTO
p <0,05.

Pe3yabTarsl

Bospact  obGcnenoBannbix  paBHsuics 54,0
[44,0; 60,0] roma. [ois manmueHTOB ¢ H30BITOY-
Hoii MT m oxxupeHweM B 0OIIeil BEIOOpPKE COCTaBU-
ma 48,2 u 41,0 % coorBercTBeHHO, AHJ] 1O KpHTE-
pusm T < 12,0 umoms/n, T, < 0,243 nMons/n u
JAI'DA-C < 2,71 mxmons/n — 42,6, 36,0 u 25,0 % co-
OTBEeTCTBEHHO, D — 26,3 %.

[To BO3pacTHBIM W aHTPOIIOMETPUYECKHUM ITOKa-

3aTCJIsIM T'PYHIIbI MAIIUCHTOB HE pa3jin4vajIncChb. B 10

JKe BpeMsl MpH aHall3e TOPMOHAIBHBIX XapaKTepH-
CTHK aHJPOTEHHOTO CTaTyca OTMEUYEHO, YTO TaIld-
eHThl u3 ['l uMeroT crarucTryeckn 3HaYMMO Oolee
HU3KHIA YPOBEHB Kak o0miero (mo cpaBHeHuto ¢ ['3),
Tak U cBoOomHOTO (1m0 cpaBHeHuto ¢ [2 u I'3) Tec-
ToctepoHa (tabxn. 1). I'pynmbl He paznuyanuck 1o
JacTOTE OTKIIOHEHUH OT pePepeHCHBIX 3HAUYCHUH
TOPMOHAJFHBIX MTapaMeTPOB aHAPOTEHHOTO CTaryca,
OJTHAKO CTOUT OTMETUTH BHIPAKEHHYIO TEHACHIINIO K
CHIDKEHHIO 4acTOTHI BcTpedaemMocTu AnJL 1o Kpure-
pusam T, u T, a Taxxe k Hapactanuio I'D or I'l x
I'3 (pucynok). Ilpu 3TOM H3MEHEHHI B 4acTOTE OT-
KJIOHEHHH OT pedepeHCHBIX 3HAYCHUH MEXIy TpyII-
namu 11 I A-C He poCcIeKuBaioCh.

[Ipu omuenke acconManMu HOCUTEIBCTBA IIO-
mumopdusma 1$9939609 rena FTO ¢ aHTporoMe-
TPHYECKUMH M TOPMOHAIBHBIMH OCOOCHHOCTSIMH
aHJIPOTEHHOTO cTaryca OOCIEeAOBAaHHBIX MYKUHH
BBISIBJICHA 3aBUCHMOCTb MEKAY HOCHUTEIHCTBOM MY-
TaHTHOTO ajljiesii A U ypOBHEM OOIIEro u cBOOOJI-
HOTO TEeCTOCTepOoHa (TIOJIOKHUTENbHAs), YacTOTOU
BcTpeuaemMocTd AHJl mo kpurepusm T, (oTpuua-
TesbHast). JloCTOBEPHBIX KOPPESILIHOHHBIX CBS3EH C
JIpYTUMH M3YYCHHBIMHU TIapaMeTpaMu He oOHapyxe-
Ho (Tabm. 2).

CUBWPCKMN HAYYHBIV MEOULIMHCK XXYPHAT 2022; 42 (2): 18-24 21



Yankovskaya S.V. et al. Association of rs9939609 polymorphism in the FTO gene ...

522 |

An/l no xpurepuio Tygy 47,6

5272 |

Amn/l o xputepuio T,

39,0

26,1 |
AnJl o kputepuio JJIA-C 22,0 [T (WT/WT)
] 2 wt/A)
13,6 | DRYONIN)
m 24.4
T T T T T 1
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UYacrora BcTpeuaeMocTH, %

FOpMOHaJZbeZe ocobennocmu aHOpoeeHHozo cmamyca 00C1e008AHHBIX nayuernios MyaxHccKkoeo nojia 6 eblOe/IeH-

HbIX epYRnax

Hormonal characteristics of the androgen status of the examined male patients in the selected groups

Taonuya 2. Benuuunsl kodgghuyuenmos koppensyuu
Cnupmena mesHcoy HOCUMENbCINEOM MYMAHMHO20 Al
nena A norumopgpusma rs9939609 eena FTO u uzyuen-

HBIMU NAPamempamu AaHOpo2eHHo20 CMamyca

Table 2. Values of Spearman's correlation coefficients
between the carriage of the mutant allele A of the
FTO gene rs9939609 polymorphism and the studied

parameters of androgen status

[TapameTp r p
Poct, cm —0,020 0,819
MT, kr 0,003 0,967
Or, cm 0,036 0,676
OT, cm 0,085 0,329
OB, cm 0,032 0,715
UMT, kr/m? -0,021 0,808
Conepsxanue T g, , HMOIB/ 0,247 0,013
Conepxanne CCCT, HMOnB/1 0,100 0,321
Conepxanne T, HMOIB/1 0,296 0,003
e L
Conepxanune E2, nr/miu 0,102 0,316
AxtuBHOCTB JIT, MME/M1 0,155 0,122
An/Jl no xpurepuro T -0,177 0,077
AnJl no xpurepuio T —-0,240 0,016
AnJl o kputepuro AI'IA-C 0,105 0,298
D 0,021 0,836

Oo6cyxnenne

VYCcTaHOBNEHO, YTO YacToTa BCTPEYAEMOCTH
n30opitouHoit MT comocraBuma (48,2 % mpoTus
40,4 %), a oxxupeHust — npesbimaeT B 2 pasa (41,0 %
npotuB 20,7 %) SNuUAEMHONIOTHYECKHE IOKa3are-
mu T. HoBocubupcka [11]. JlanHas 3akOHOMEPHOCTH
MOKeT OBITH 00yCJIOBJIEHA BO3PACTHBIMH OCOOEHHO-
CTSIMH BBIOOPKH TallMEHTOB, TaK KaK M3BECTHO, YTO
Yy MYXYHH C YBEIMYEHHEM BO3pacTa MPOUCXOINT Ha-
KoruieHue kupoBoil MT u nonau auu ¢ oKUpeHUEM
[12]. An/l B 3aBUCUMOCTH OT BEIOPAHHOTO KPUTEPHSI
obut orMeueH y 30—40 % o0cie0BaHHBIX MallUeH-
TOB, a ['D — mpumepHO y 26 %, 4TO XOPOIIO COOTHO-
CHUTCS C pe3ylbTaTaMy MPeAbIIYIINX UCCIeTOBaHNN
Y TaHHBIMHU ApPYTUX aBTOpOB [13—15].

BrICTpBIiA pocT pacripocTpaHeHUsT OKUPEHUS MO-
KeT ObITh 0OYCJIOBJICH KaK BHEUIHMMH (haKTOpaMu
(am3kasg Qusnyeckas aKTUBHOCTb, HecOalaHCHPO-
BaHHOE MTUTAHKE U T.1I.), TaK U TEHETHUYECKUMHU Hapy-
nreHusiMu. MIMeroTest cBeieHns1, 4To cpefioBbie (hak-
TOpBI PUCKa, CBA3AHHBIE C W3MEHEHHEM XapakTepa
MUTaHus 1 GU3NIECKON aKTUBHOCTH, MOTYT peaju-
30BaThCsl TOJBKO Ha (DOHE FEHETUYECKUX (PAKTOPOB.
B cBsa3u ¢ aTUM 0ONBIION WHTEpEC MpPEACTaBIsSET
UACHTU(DUKAAS TeHOB-KaHIUAATOB okupeHus. Omn-
HUM M3 HanOoJjiee N3yUYeHHbBIX MOJIEKYISIPHO-TEHEeTHU-
YECKUX MapPKEPOB, ACCOITMMPOBAHHBIX C OKHPEHUEM,
spisiercst nouMopdusm rera F70 (T/A, 1s9939609).
ITokaszaHa BbIpakeHHAsl acCOLMAIMS TTOIUMOPPHU3MA
19939609 rena F7O c ysemmuennem MMT, xupo-
BOM Macchl, OTCYTCTBHEM YYBCTBAa HACBIIIEHUS IH-
mieii 1 mossitieHneM (B 1,5-2 paza) pucka pa3BUTHS
oxupenus [16, 17].

B nameM uccienoBaHUU BBISIBICHBI pa3lddus
TOJBKO B ypoBHsAX Ty u T , MpU 5TOM BEITUYMHBI

cB?
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JMaHHBIX TIApaMEeTPOB HapacTald OT Tpymmel 1 K
rpymmne 3, T. €. OT JUKOTO THIMa K MyTaHTHOW TOMO-
surote noaumopdusma rs9939609 rena FTO (WT/
WT <WT/A <A/A, cMm. Tabm. 1). KoppensaunoHHbIi
aHaJIM3 TOATBEPANI HAIMYHE BBISBICHHBIX aCCOIIH-
anuii (cM. Tabn. 2). [lonydeHHble pe3ynbTraTsl 03BO-
JSIIOT TIPEJTIOoNIaraTh MOTEHIMAIBHYIO 3HAYUMOCTD
HOCHTEIBCTBA TouMopdm3ma 1s9939609 rena F70
B OIIPEJEICHUH TOPMOHAIIBHBIX OCOOCHHOCTEH aH-
JPOTEHHOTO CTaryca MYXKYUH BHE 3aBHCUMOCTH OT
HUMT. Cnenyer OTMETHTH, YTO HE OOHAPYKEHO ac-
conuanuii m3ydaemoro monumopdusma reHa F70
C BEJIMYMHAMH AHTPOIIOMETPUYECKHUX MapamMeTpoB,
XapaKTepPHU3YIOIUX OCOOCHHOCTH OXHPEHHUsI y 00-
CJIEIOBAaHHBIX HAMH MY>KYHH.

K mHacTosiimeMy BpeMeHH KOHKPETHOTO MeXa-
HU3Ma BIIMSHUS MPojykTa TreHa F7TO Ha yriieBoa-
HBII OOMEH W TeM 0oJjiee Ha aHIPOTCHHBINA CTaTyC
HE yCTaHOBJICHO. M3BecTHO, uTO OH Komupyer N6-
METHJIaICHO3MHAEMETIIa3y — (DEpPMEHT, KaTajiu3u-
PYIOIIMH JEMETHIMPOBAHUE HYKJICHHOBBIX KHCIIOT.
HakonuieHbl jaHHBIE O BIMSHUHM TTOJTUMOP(HBIX
BapMaHTOB ATOTO T€HA Ha TEYCHHWE TaKHX IaToJO-
THYECKUX IPOLECCOB, KaK OXHPEHHE, HapylIeHHUE
TOJIEPAHTHOCTH K YIIIEBO/AM, 3JI0Ka4eCTBEHHbIC HO-
BooOpazoBanus [18]. OgarM U3 HanOoJee BaXKHBIX
M WHTEHCHBHO W3y4aeMbIX MOIUMOP(HU3MOB TeHa
FTO sBnaserca rs9939609. YcTaHOBIIEHO, YTO I'€H
FTO, conepxamuii B CBOEM COCTaBe HYKJICOTHI A
rosmmMopduzMa 1s9939609, momBepkeH OOJBIICH
JKCIIPECCHH, YEM T'eH, B COCTAaBE KOTOPOTO UMEETCS
nykieotus; T. COOTBETCTBEHHO, Y HOCHUTENECH TOTH-
MopdHoro ammens A konmmdectBo Oenka FTO Brie,
yeMm y Hocuteneil amiens T [19]. KocBennsiM nmoa-
TBEPKACHUEM BO3MOXXHOCTH BIUSHHUS NPOIYKTa
reda F'TO Ha aHJIPOT€HHBIN CTaTyC y MY>KYMH MOTYT
CITY’)KUTh JaHHBIE O Oojiee TSHKEIIOM TEUSHHWH paka
npocTarsl y Hocuteneil penoruna A/A [20] u o6 ac-
COLIMAIINY paKa MPOCTAThI C OBBIIICHHBIM YPOBHEM
aHJPOTCHOB B CHIBOPOTKE KpoBH [21].

3aKiIroueHue

HocutenscTBo renotumna A/A mnonumopduszma
19939609 rena FTO accOMUPOBAHO C yBEIHYC-
HUEM YPOBHSA OOIIEr0 W CBOOOIHOTO TECTOCTEPO-
Ha, YTO YKa3bIBaeT HA €ro MPOTEKTHBHOE JEHCTBUE
B OTHONICHUH DPAa3BHTHUS aHJPOTEHHOTO JeQHInTa
y MyxuwH. [lomydeHHbIE pe3ynbTaThl MO3BOJISIOT
MPEANOI0KUTE, YTO TOT 3(P(PEKT 00yCIOBICH SMH-
TEHETHYECKUM BIIMSIHUEM OEJIKOBOTO MPOAYKTa T'eHa
FTO na skcripeccuto Apyrux TeHOB, YUaCTBYIOIIHX
B CHHTE3€ aH/IPOTEHOB B TOHA/IaX, HO HE B KOpE HaI-
MOYEYHUKOB, IOCKOJIBKY aCCOLMAlA HOCUTEIbCTBA
nosiumopdusma rs9939609 rena FTO ¢ conepixkaHu-
eM JII'DA-C He oOHapyKeHO.
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OpurunanbHoe uccnenosanue / Research article

T'ogoBasi fMuHAMHUKA MapaMeTPOB (PU3NYECKOT0 Pa3BUTHA IOHOLIEH U
neByuiexk 18 u 19 et

E.B. KpyrinkoBa, E.A. UanuaeBa, E.C. CyaumoBa

Topro-Anmaiickutl cocyoapcmeentbvlil yHugepcumen
649000, 2. I'opno-Anmaiick, yn. Jlenkuna, 1

Pe3rome

Bormpocsl 0 cpokax cTabuiu3anyy ITMHHOTHBIX ITapaMeTpoB Teja, a Takke 00 M3MEHUYMBOCTH KOMITO3UIIMOHHOTO CO-
CTaBa Tejia B FOHOIIIECKOM BO3PACTe COXPAHSIOT CBOK) aKTYaJIbHOCTh M HAYYHYIO HOBH3HY. Pe3yIbTaThl TaHHBIX HCCIIC-
JIOBaHUI HEOOXOIUMBI TSI CHCTEMAaTHIEeCKOTO aHaJH3a CEeKYISIPHOTO TPeHIa (PU3WYECKOTO PAa3BHTHS MOJIOJOTO TTOKO-
neHust. MaTepuaa u MeToabl. [[piMeHsIIH TIOHTUTYAMHATBHOE UCCIIeOBaHNE (PU3NICCKOTO pa3BUTH (IUTHHA, Macca
TeJa, MBIIICYHBIN M KHPOBOW KOMITOHEHT) foHOMImIeH U neBymek 18 u 19 met, obOyuatommxces Ha 1-2 Kypcax By3a u
MIPOXKUBAIOMIKX B 00MIekUTHH. Pe3yabTaThl 1 HX 00cy:kaeHue. Y roHomel u neymek 18—19 yet 3a 1 rox anvHa Tena
yBenuuuBaeTcs B cpeaneM Ha 1,5 u 0,9 cM cooTBeTCcTBEeHHO, Macca Tena — Ha 1,3 u 1,2 kr coorBeTcTBeHHO. Y 22,6 %
roHoIIeH U 54,8 % neBylnek [uIMHA Tela He U3MeHseTcs. [ 010BbIe H3MEHCHHS )KUPOBOTO KOMITOHCHTA HE 3HAYMMEI, TOT-
Jla KaKk MBIIIEYHBIH KOMIIOHEHT JOCTOBEPHO MpHpacTaeT Ha 3 % y tonomreit u Ha 0,8 % y neBymek. JInMUTHpPYOIMMHI
pealn3aIiio TCHOTUITMYECKOTO (JITHHA Tena) U (PeHOTUITHYCCKOTO (MBIIICUYHBIA KOMIIOHEHT) MPU3HAKOB (DakTopamu y
CTY[CHTOB TIEPBOTO Kypca, MPOKUBAIOIMINX B OOIICKUTHH, MOTYT SBIATHCSA AS(PUIIUT HOYHOTO CHA, TUITOJMHAMUS U HE-
MTOJTHOIICHHOC MMHTaHKUe. 3aKmouenne. [010Basi H3MEHYHBOCTb MMOKa3areinel (PU3NIeCKOro Pa3BUTHSA CTYACHTOB 18—19
JIET YKa3bIBA€T Ha MPOIOJKAIOIHECS MPOIECCH POCTAa U Pa3BUTHA, KOTOPEIE OoJiee BRIPAKEHBI Y IOHOIICH, Y JeBYIIEK
OTMEYACTCs TCHJCHIUS K CTa0MIIN3aIlUH JUTHHEI Tella. BapuaTuBHOCTE mapaMeTpoB (PU3HYCCKOTO Pa3BHTHUS B FOHOIIIC-
CKOM BO3pacTe OOYCIIOBIICHA TOJIOBBIMH PA3IUYHAMHU, TEHCTHYECKUMH ¥ MIUTCHETHYCCKUMH (PaKTOpaMu. 3HAHUS O
CCHCUTHUBHOCTH OpraHM3Ma CTYICHTOB IIEPBOTO Kypca, OCBaWBAIOIINX TPEOOBAHUS I OOYUCHHS B By3€ M CaMOCTOSI-
TEIBHOTO MPOKUBAHUS B OOIIEKUTHHI, HEOOXOAUMBI [T OpTaHW3alUN paObOTHI IO MEIarOTHIECKOMY COTIPOBOXKICHHIO
B MICPUO]] aANTAI[IH TEPBOKYPCHHUKOB.

KaroueBrble cjioBa: I0HOIIECKUN nepuon, AMHaMUuKa (I)I/I3I/IHCCKOFO pa3BuTH, CTa6I/IJ'II/I3aIlI/I$I pocTa.

KondaukTt natepecoB. ABTOPHI 3asBISIIOT 00 OTCYTCTBHH KOH(JIMKTa HHTEPECOB.

Aptop nisa nepenucku: Kpyrmukosa E.B., ekaterinavasiljevna@yandex.ru

Jost untupoBanus: Kpyrimkosa E.B., Hanuaesa E.A., Cynumosa E.C. T'ogoBas nuHamuka nmapameTpoB ¢uznde-
CKOTO pa3BUTHS IOHOIIEH U eBymnek 18 u 19 net. Cubupckuii nayunsiii meouyurckui xeypuan. 2022;42(2):25-32. doi:
10.18699/SSMJ20220204

Annual dynamics of parameters of physical development of boys and
girls aged 18 and 19

E.V. Kruglikova, E.A. Chanchaeva, E.S. Sulimova

Gorno-Altaisk State University
649000, Gorno-Altaisk, Lenkin str., 1

Abstract

The questions concerning the terms of juvenile age body measurement as well as body composition variability remain
relevance and academic novelty. Such studies results data are essential for systematic analysis on secular trend of young
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generation development. Material and methods. Longitudinal study of physical development (length, body weight,
muscle and fat component) of boys and girls aged 18 and 19, studying at 1-2 courses of university and living in a
dormitory has been applied. Results and discussion. In boys and girls aged 18—19, body length and body weight have
increased for 1 year on average by 1.5 and 0.9 cm and by 1.3 and 1.2 kg, respectively. In 22.6 % of boys and 54.8 %
of girls body length does not change. The annual changes in the fat component are not reliable, whereas the muscle
component increases significantly by 3 % in boys and by 0.8 % in girls. Students living in a dormitory often experience
a lack of night sleep, they do not have enough physical activity, consume not enough calories, valuable proteins and fats.
Because of this, physical development may deteriorate. Conclusions. The annual variability of the indicators of physical
development of students aged 18—19 years indicates the ongoing processes of growth and development, which are more
pronounced in boys, in girls there is a tendency to stabilize the length of the body. Knowledge about the sensitivity of the
body of first-year students mastering the requirements for studying at a university and independent living in a dormitory

is necessary for the organization of work on pedagogical support during the adaptation of first-year students.

Key words: carly adulthood, dynamics of physical development, stabilization of growth.
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BBenenue

CornacHo 3aKOHOMEPHOCTAM TMPOIIECCOB pPOCTa
W pa3BUTHUS MOCJIE HHTEHCUBHOIO YBEJIHUYEHHUS IPO-
JOJBHBIX TapaMeTpPoOB Tella B OPraHH3ME IpenMy-
IIECTBEHHO TPOTEKAIOT KaueCTBEHHBIE W3MEHEHWS,
a ckopocTh pocta cHmkaercs [1]. Tak, 3a sTamom
OypHOro pocTa B IOZPOCTKOBOM BO3PACTE CJIEAYET
IOHOIIECKHH NepHoJ, KOTla OPraHu3M JJOCTUTAeT Jie-
(MHUTUBHOTO YPOBHS [10 MHOTUM TapameTpam [2, 3].
Bompoc o cpokax 3aBeplieHHs pocTa B 3aBUCUMOCTH
OT YCIIOBHH Cpefbl JUIsi BO3PACTHOH (PU3UOIOTUH CO-
XpaHsAeT CBOIO aKTyalbHOCTh U HOBU3HY.

Cucremarnyeckuil aHamu3 JaHHBIX JIUTEpary-
pBI TI0 TIOKa3aTessiM MapaMeTpoB Teja MOKOJCHHH
XIX—XXI BB. MO3BOJISIET PACCMOTPETH 3aBUCUMOCTh
MIPOLIECCOB POCTa OT COLUAIbHO-3KOHOMUYECKHX YC-
JI0BUH, 00pa3a *U3HH, CPOKOB I10JIOBOTO CO3PEBAHMS,
xapakrtepa nutaHus [1, 4]. B cekynspHbIX nM3MeHe-
HUSAX OTYETIMBO MPOSIBISETCS aKcelIepalus pocTa
U pa3BUTHA: MOKOJIEHHE KOHIAa XX M MepBOro Jiecs-
tunetuss XXI B. paHbllle 3aBepLIaeT dTan MOJI0BOr0
CO3peBaHus, TaK e KaK M MPOIECCH pocTa, — K 18
rojaM y roHomei u k 17 y neBymiex [5], uto omim-
yaeTcsl OT Mokazaresel mpouuioro mnokosneHus. Ilo
JaHHBIM aBTOPOB [6], y neteit XX—XXI BB. 3aKpbITHE
3mM(U3apHBIX 30H POCTa KOCTEH MPOMCXOAUT PAHb-
e, ueM y ux ceepctHukoB XIX u nayana XX B., mo-
9TOMY y IOHOIIEH M JEBYIIEK MPOLUIBIX MOKOJIECHHUH
MIPOLIECCHI POCTa MPOAOHKAIUCH 10 21-23 neT.

B Bo3pacte 18—19 neT roHOmM U AEBYIIKH MPO-
XOIAT OOyueHHe Ha TOCTIIKOJIBHOM YpPOBHE, MpH
MPOKUBAHUU B OOMICKUTHSIX CTYAEHTBI CaMOCTOS-
TEJIBHO OPraHU3yIOT PEXUM CHA, OOAPCTBOBAHUSA U
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nuTaHus. MHOTOYUCICHHBIE UCCIECIOBAHUS TOKA3bI-
BAIOT 3HAYUMOCTH MPOAOJDKUTEIBHOCTH U KaueCcTBa
cHa, (U3NYECKUX HATrPy30K UM TMOJHOIEHHOTO IUTa-
HUS JUIS peaii3alliil TeHOTHIIMYECKOrO MpHU3HAKa
JUIMHHOTHBIX pa3MepoB Tena [7]. M3BecTHO, 4TO B
KPUTHUYECKHE IEPHO/IbI OHTOI€HE3a OpPraHu3M MOJ-
BEPXKEH BO3JICHCTBUIO HEOIAroNpHsITHBIX (DAaKTOPOB
[8]. CeHCUTHBHOCTH OpraHM3Ma CTYICHTOB MEPBOTO
Kypca, aIalTUPYIOIUXCS K CAMOCTOSTEILHOMY MPO-
JKUBAHUIO B YCIIOBUSIX OOIICKUTHS U 00pa30BaTelib-
HOMY IIpOLIeCCy By3a, MOXKET IPOSIBIATHCS B U3MEHE-
HUY [TapamMeTpoB (PU3UUECKOTO PA3BUTHSL.

Pesynbrarel JTOHTUTYIWHATBHBIX UCCIICAOBAHUM
POCTOBBIX TPOIECCOB Yy JeTell B KPUTUYECKHUE Iie-
PHOIBI OHTOT€HE3a JJOCTATOYHO ITOJTHO OCBEIIEHBI B
nuteparype [9, 10], Torna kak y COBpEMEHHOIO Io-
KOJICHHSI FOHOIIECKOTO BO3pacTa, 3HAYUTEINHHO OT-
JUYAIOIIET0Cs] 0 00pasy KM3HH OT MPEIbIIyIUX
MOKOJIEHUH, 3TH BOMPOCHI TPEOYIOT M3Y4YEeHUS IS
OTIPENIEIICHNUs] CPOKOB CTAOWIIM3AllMN JITHHHOTHBIX
rmapaMeTpoB Tela, a TakKKe W3MEHYHBOCTH KOMIIO-
3WIIMOHHBIX TTOKazaTenell. Pesymbrarel JaHHOTO M
MOJIOOHBIX MCCIIEOBAHUH MOCITyKaT 0a30 sl CUC-
TEMaTHYEeCKOTO aHajH3a CeKyJISIPHOTO TpeHnaa Gu3u-
YECKOTO Pa3BUTHS MOKOJIEHHs IOHOIIECKOTO BO3pac-
Ta.

Llenp mccnenoBaHusi — BBISIBUTh M3MEHYMBOCTD
JUTMHBI, MacChl W KOMITO3WITHOHHBIX ITapaMeTpOB
Tena (KUPOBOH, MBITIICYHBI KOMITOHEHT) B THHAMH-
Ke y ctyaeHToB 1-2 kypcoB 18—19 ner T'opHo-Au-
TalCKOTO TOCY/IapCTBEHHOTO YHHBEPCHUTETA, TIPOXKHU-
BAIOIINX B OOIIEKUTHH.
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MarepuaJa u MeTOAbI

Uccnenosanue nposeneno B 2020-2021 rr. B
PecriyOnuke Anraii, r. [opHo-AdTaiick, Ha 0a3e CTy-
JMEeHYeCKUX oOmexuTuit [opHO-ANTaliCKOTO TOCY-
JIapcTBeHHOTO yHUBepcutera. s hopmupoBaHus
BBIOOPOK pa3paboTaHbl KPUTEPUU BKJIIOYCHUSI U HC-
KITIOUCHHMSI, OINpPEIeNICHbl TPYIIbl CPAaBHEHHUS, THII
WCCIIEZIOBAHUS, ATAIBI U YCIOBUS MPOBEACHUS H3Me-
PEeHMIA, BUABI METaaHAIH3a TaHHBIX.

HabGop mepBoro xypca B l'opHO-AnTaiickoM T0-
cyaapcTBeHHOM yHuBepcutere B 2020 T. cocTaBuiI
383 crynenra, u3 KOTOphIX 122 mpoxuBanu B oO1ie-
kutuu. s popMupoBaHUS BBIOOPKH TPUMEHSITH
CIIeIYIOIINEe KPUTEPUX BKJIFOUEHHUS: HA MOMEHT 00-
cienoBanusi Bo3pact 18 ser (ot 17 mer 6 mecsues
o 18 ner 5 mecsiueB 29 nHeit), OTCYTCTBUE XPOHU-
gecKkux 3a00eBaHU M OO0JE3HW B OCTpPOil (opme,
JIOOPOBOJIFHOE TMHUCHMEHHOE COIVIacHe Ha y4yacTHe
B HccienoBaHuu. K KpUTepUsIM UCKIIIOUYEHHSI OTHO-
CHJIA BO3pacT MOMUMO 18 JIeT, cocTosiHue OOJIe3HH B
OoCTpoH popMe, HATTHIHNE XPOHUIECKUX 3a00ICBaHUH,
OTKa3 OT y4acTHs B SKCIIEPUMEHTE, TPOKUBaHNE BHE
obmexutus. U3 122 cTyneHToB, MPOKUBAIOLIMX B
OOIIEeKUTUH, HA OO UCKIIOUCHHBIX U3 00ciIenoBa-
HUS TIPUILTOCH 23 ¢ XPOHUYECKUMHU 3a00I€BaHISIMH
(18,8 %), 18 oTkazaBImIMXCSI OT y4acTHS B HCCIEO-
Banuu (14,7 %), 13 B Bo3pacTe craplie Wi Miajame
18 mer (10,6 %), 6 B cocTosiHMU OOJE3HH B OCTPOM
dhopme (4,9 %). B pesynbrare 0i1sl CTYICHTOB, OX-
BaYCHHBIX oOciemoBanueM, cocraBmia 50,8 % (62
CTylIeHTa, B TOM uucie 1o 31 JeBymike W FOHOIIE).
HanmonanbHblil cocTaB 00ciaeJOBaHHBIX MPEACTaB-
JIeH CJENYIONIMMHU TpyNmaMu: y AeBymek — 58 %
pycckux, 25,8 % anraiities, 6,5 % kazaxos, 3,2 %
KHPIu3oB, 6,5 % MeTtncos; y roHomei — 41,9 % pyc-
ckux, 38,7 % antaitues, 9,7 % xazaxos, 3,2 % xup-
ru30B, 1o 3,2 % TaJKUKOB U METHCOB.

[IpuMeHsnM JTOHTUTYIWHAIBHOE HCCIEOBaHuE.
C mpomexyTtkoM B onuH 1o (B 2020 u 2021 1) B
OCEHHE-3UMHUH TepuoJ B TEPBOM IMOJIOBUHE JHS
HaTOIaK MPOU3BOJMIN WU3MEPEHHUs JUIMHBI, MacChl
Teja, KHPOBOTO M MBIIMIEYHOTO KOMIOHEHTOB. Co-
cTaB 3aBUCUMBIX BBIOOpOK 2020 u 2021 rT. roHOIIEH
U JIEBYIIEK COXPAaHSJICS KOJMYECTBEHHO M 110 WHAU-
BUAyalbHOMY Habopy. UInHy Tena ¢ TOYHOCTBIO J10
0,5 cm, maccy Tena ¢ TogHoCThio 10 100 T u3MepsTu
no crangaptHoi meronuke B.B. bynaka. Kommo3u-
LU0 TeJa OLEHUBAIN OMOMMIIEIAHCHBIM METOZIOM C
nomolibo Morutopa Tanita BC-545N (Tanita, Smo-
HUS1) B peXXMME YacTOTHI nepeMeHHoro Toka 50 xI'n
u cuitbl Toka 500 MA npu pyuyHOM HaJIOXKEHUH DJIEK-
TPOJIOB M PACIOJIOKEHUU CTYITHEW CTOSIIEro o0cIe-
QyeMoro Ha mupuHe mied. OueHruBaeMble OKazaTe-
JIU CPaBHUBAJM MEXIY BO3pacTHbIMM rpymnmnamu (18
u 19 1eT) ¢ yueToM I0JI0BOTO MpHU3HAKA.

AHanu3 pacnpeneneHus JaHHbIX MIPOBOAMIM C
MOMOIIBIO THCTOrpaMM, npumensis tect Lllamupo —
Yunka. B 3aBUCHMOCTH OT XapakTepa paclpeaeiIeHus
HCIIOJIb30BAJIM COOTBETCTBYIOLIME METObl OLIEHKU
JOCTOBEPHOCTH pas3auuuii: npu p > 0,5 — t-kputepuii
CreloieHTa JJIs 3aBUCUMBIX MEPEMEHHBIX; IIpH p <
0,5 — rect BunkokcoHa.

OT Bcex 0OCIENOBaHHBIX IOJYYCHO NHCHMEH-
HO€ MH(POPMHUPOBAHHOE T00POBOJIBHOE COINIACHE Ha
ydacThe B JKcIepuMeHTe. B pabore mcnonb3oBan
HETpaBMAaTHYHBI HEWHBA3WBHBINH MeTOHd, HE TpeOy-
IOLINH 0100PEHNUS 3THYECKOTO KOMUTETA.

Pe3yabTarsl

[Ipu ananmse pacupeeneHus] UCCIeTyeMbIX T0-
Kazareyell yCTaHOBIICHO, YTO HOPMAIIBHO pacmpee-
JICHBI OBLIH CJICAYIOUIUE BEJIMYMHBL: JIMHA TeJa — Y
rorotmeit 18 met (W =0,96; p =0,44) u 19 ner (W =
0,96; p = 0,47); MBIIIICYHBIII KOMITOHCHT — y FOHOIIICH
18 (W =0,96; p =0,25) u 19 (W = 0,94; p = 0,13)
JIET; )KUPOBOM KOMIIOHEHT — y JeBytiek 18 (W =0,97;
p=049)u 19 (W=0,97; p=0,51) ner; MbIIICIHBIHA
KOMITOHEHT — y AeBymrek 18 (W =0,94; p =0,13) u
19 (W =0,95; p = 0,19) ner. CoOTBETCTBEHHO, IS
OIICHKM BO3PACTHBIX M3MEHCHUH [0 JIAHHBIM IIPHU-
3HAaKaM B TpyNIax IOHOMIEH U MEBYIIEK MPUMEHSIN
t-rect CThIONEHTA ISl 3aBUCHMBIX ITEPEMEHHBIX. B
OCTAIIBHBIX CITy4asiX MUCIOIb30BAIU TECT BUIIKOKCO-
Ha.

Ha 2-m kypce mo cpaBHeHuro ¢ 1-m anuHa
Tea yBEIMYUBAIACH y OOJbINEH 4acTH IOHOMIEH (B
77,4 % cnyuyaeB — Gosee yeM Ha 1 cM), B cpeiHEM
MPUPOCT JUIMHBI Tejaa cocTaBui 1,5 cM, paznuuue
CTAaTUCTHYCCKHU 3HAYuMO (Tabmuna). nmHa Tena ae-
BYIIIEK TaKXe JOCTOBEPHO BO3pacTalia: Mo CpeIHe-
My 3HaueHuto — Ha 0,9 cM, mo menuane — Ha 1,1 cMm.
[TonmoxurenpHast AUHAMUKA TO JAHHOMY ITOKa3aTe-
mo BeIsABIEHA y 45,2 % nesymek. IIpu cpaBHeHnn
TOJIOBOTO TPUPOCTA JTUHBI TeJla B 3aBUCUMOCTH OT
HAI[MOHAJIBHOCTH JIOCTOBEPHBIX pa3IMudil HE BBISB-
JeHo. Macca Tena FOHOIIEH U JeBYIIEK 3a O YBEIU-
yuBaeTcs B cpeaHeM Ha 1,3 u 1,2 KT COOTBETCTBEHHO
(cM. Tabmuny). [onoxuTenvHass TUHAMHUKA BBISBIIC-
Hay 74,2 % ronomeit n 64,5 % HeByIICK, CHIKCHHE
Macchl Tesa otMevanock y 22,6 % ronomeit u 32,3%
NeByliek. M3MeHeHus macchl Tella 3a OAWH TOoj B
IpyMax CTYICHTOB Pa3HbIX HAI[MOHAJIBHOCTCH HE
OBLTH 3HAYNMBIMHU.

Y Oomnblield YacTH CTYIEHTOB OTMEYalioCh
yMEHbIIIEHHE KHpOoBOTO KommnoHeHTa (54,8 % roHO-
meit, 64,5 % neBy1iek), Toraa Kak IpUPOCT BBISBICH
MPUMEPHO y TpeThel JacTH. B 1emom romoBwle n3-
MEHCHHsSI JJAHHOTO INPU3HAKA HE IOJTBEPIKIAAOTCS
JIOCTOBEPHBIMU PA3IMYMSIMH, TOTJA KaK 3HAYCHUSI
MBIIIIEYHOTO KOMTIOHEHTa IOCTOBEPHO YBEINYHBA-
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Tooosvle usmenenusn napamempos meia cmyoenmos 18 u 19 nem 1-2 kypcog

Yearly changes of physical development of first year and second year students aged 18—19

[Ton | Kype | Cpennee | Mennana | Min-Max | Q | Q;, | p
Jlnuna Tena, cM
omomn 1 175,4 175,0 164,5-186,0 1710 | 1815 0.000
2 176,9 176,9 165,5-186,0 1734 | 182,5 :
1 161,2 160,9 149,5-177,0 157,0 | 163,5
FICBYIIH 2 1621 162.,0 152,0-178,0 1580 | 1640 0,000
Macca tena, kr
oo 1 68,5 67,2 149,5-177,0 59.9 75,1 0.0014
2 69,8 67,8 152,0-178,0 63,2 76,0 :
1 60,1 574 149,5-177,0 5.2 63,7
FICBYIIRH 2 61,3 59,7 152,0-178,0 54,0 67,7 0,0045
JKupoBoii KOMIOHEHT, %
onown 1 14,9 142 51,9-94.8 12,6 16,6 0.50
2 14,9 13,2 56,0-94,7 11,1 17,0 :
1 28.4 28,4 46,1-89,8 23,7 | 33,0
FICBYIH 2 27.9 274 45,9-89,0 235 31,9 0.2
MBbllIeuHbI KOMIIOHEHT, %
oo 1 545 54.4 33,2-66,8 492 61,4 0.000
2 575 575 34,2-70,5 54 63,5 :
1 40,4 40,4 36,4479 38,0 42,5
JICBYHLIKH 2 412 413 37,0-48,0 38,5 43 4 0,000

JUCh — Yy IOHOIIEeH Ha 3 y. e., y neByuek Ha 0,8 . e.
(cm. Tabnuiy). CiemoBarebHO, Macca Tena CTYIeH-
TOB B TEUEHME IOfia MPUPACTALT 32 CUET NMPEHMYIIe-
CTBEHHOI'O YBEJIMYEHHS MBILIEYHOM Macchl. [lpu-
POCT MBIIIEYHOTO0 KOMITOHEHTa BhIsBIEH Y 90,3 %
ronomed u 93,5 % nepyuiek. ['ogoBble U3MEHEHUA
KOMITOHEHTHOTO COCTaBa Tejla B 3aBHCHMOCTH OT
0J1a ¥ HAI[MOHAJIBHOCTH HE OTIIMYAJIHCE.

Takum oGpasom, B Bozpacte 18—19 xer mpo-
JIOJDKAIOTCSL TPOLIECChl POCTA, KOTOPBIE COMPOBOXK-
JIAI0TCSl YBEIMYEHUEM MAacChl Tella M MBIIIEYHOIO
KOMIIOHEHTA, FOZI0BOM IIPUPOCT JIaHHBIX 3HAUYCHUN Y
IOHOIIIeH OOJIbIle, YeM y AEBYIICK, M CPAaBHUTEIBHO
OJTHOPOAHBII B TpyMIax CTY/IAEHTOB Pa3HBIX HAIHO-
HaJIbHOCTEM.

Obcyxaenne

B oHTOreHese BBIIENSAIOT TPH BO3PACTHBIX 3Ta-
ma, KOrja HaOmomaeTcs MaKCUMAJIBHBIM TOJZOBOMU
MIPUPOCT JUIMHBI TeNa: MEepBBIN T0J] )KU3HU, BO3PACT
6—8 net u myoeprarHbiii niepuon [11, 12]. Bospact-
HBIE TIPOMEKYTKH MEXKAY 3THUMHU HEepUOJaMH OTIH-
YaroTCsl MEHEee WHTEHCHBHBIMHM KOJMYECTBEHHBIMU
WM3MEHEHHSIMH, B 3TO BpeMs HaOJIOaeTCsl pa3BUTHE
PEryasSTOPHBIX MEXaHHU3MOB, KOOPAMHALMOHHBIX H
KOTHUTUBHBIX (yHKkuwit [1, 3, 13, 14]. [To naHHBIM
JUTEpaTypbl, B IOHOIIECKOM BO3PacTe COBEPIICH-
CTBYETCSl KOOPAWHAIUS JBIDKCHHH, yBETUYMBACTCS
MBIIIIEYHAs CHJIa K CKOPOCTH JBUTATEILHBIX PEAKITHHA
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[14, 15]. YuuThiBas mpouecchl akcelaepaluuu y co-
BPEMCHHBIX IMOAPOCTKOB, MHOI'MC aBTOPbI YKa3bIBa-
10T Ha OoJiee paHHHWE CPOKH 3aBEPIIECHHUS] POCTOBBIX
npoueccos (17 €T y AeByIIeK U HECKOJIBKO MO3JHEES
y ronomeit) [1, 16]. B muteparype HemocTaToqHO
JIAHHBIX O IMOKa3aTelsiX TOJ0BOTO MPUPOCTA JITHHBI
Tesa B IOHOIIECKOM BO3PAcTe, MOJOBBIX Pa3IHUMSIX
YKa3aHHOTO TPHU3HAKA, a TaKKe O CPOKax 3aBepile-
HUA YBCJIMYCHUA MTPOJOJIbHBIX ITapaMETPOB TEJIA.

B pesynprare NpOBENEHHOTO WCCIENOBAHUS
YCTAHOBJICHO, YTO B Bo3pacte 18—-19 mer mpomo:n-
KAFOTCSI POCTOBBIE MPOIIECCHI, TIPY 3TOM Y FOHOIIEH
Oonee uaTeHcHBHO (1,5 cm), yem y neByiek (0,9 cm).
VYV neBymiek oTMeJaeTcs TCHACHIHS CTaOWMIN3aIim
JUTMHHOTHBIX TIOKa3arenei, y 0ojee 4eM IMOJIOBUHBI
3 Hux (54,8 %) 9TH 3HaYeHHs cTaTHUHBL. Macca
TeNa — IUIACTUYHBIN MTOKa3aTellb, MOKET CHUIKATHCS
WJIM HapacTaTh 3a CUET KaK )KUPOBOTO, TaK U MbIIICU-
Horo kommnoHeHTa [17]. Tlo naHHBIM Halero ucclie-
JIOBaHUsS, Y CTYICHTOB, MPOXKUBAIOIINX B OOIICKHU-
THH, Macca Tella 3a Tl JOCTOBEPHO yBEITUYHBACTCS
3a CYET MBIIICYHOTO KOMIIOHEHTa. [loJsl CTYIeHTOB,
Y KOTOPBIX II0Ka3aTe€jib MBIIIECYHOI'O KOMIIOHCHTA
CHIDKAJICSI WJTM OCTaBaJICS HEM3MEHHBIM, COCTaBUIIA
8,1 %.

IIpeobnaganne aHAOOIMYECKUX TPOLECCOB B
IOHOIIIECKOM BO3pacTe 3a CYeT I'yMOpalibHBIX MeXa-
HU3MOB PEryIISIIUU OOBSCHSET €CTECTBEHHBIN IMpH-
POCT MBIIIEUHOW MAcCChl, KOTOPBI B FOHOIIECKOM
BO3pacTe MOXKET HaOMIOAaThCs W 0e3 CIerralbHBIX
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(hM3nyecKnX HArpy30K B YCIOBHSAX HEOOXOAMMOTO
MUHMMYMa CyTOYHOH JBUraTeJIbHOM aKTHMBHOCTH
[18]. B ycnoBusIX TUHNOAMHAMHUHU MOXET MPOUCXO-
JUTHh HE3HAYUTEIHHBIA MPUPOCT MBIIICYHON MacChl
WK JlaXke MbledHas rarnorpodus [19]. B nanHOM
HCCIIEIOBAaHUH BBISIBJIEHO, YTO Y OOJIBIIMHCTBA CTY-
JICHTOB 3HAUYEHHUS MBIIIEYHOTO KOMITOHEHTA MOBHI-
[IAJINCh, TOJ0BOE YBEIMYCHHE COCTaBWIIO 3 y.e. Y
toHomel u 0,8 y.e. y 1eBylIex.

[lo pesynbraTam paHee HMpPOBEIEHHBIX HCCIENO-
BaHuil [20-22], MHOTHE CTyAE€HTHI Ha OCHOBaHHH
OLICHKA CBOEH CYyTOYHOM JBUTATEIbHON aKTUBHO-
CTH OTHOCWJIM ce0si K TEepBOH KaTreropuu Hacese-
HUs (HU3Kas JBHUTaTeNbHAsI aKTUBHOCTH). B pabote
[23] moka3aHo, 9TO 0OCIIeIOBaHHBIC HAMH CTYICHTHI,
MTPOKUBAIOIIUE B OOIICKUTHH, B [IEJIOM HEJIOCTATOU-
HO BOCTIOJIHAIOT CyTOYHBIE DHEProTparkl, B 4YacTHO-
CTH — 32 CYET OTHOCUTENFHO HU3KOTO MOTpeOneHus
JKUBOTHBIX OenkoB. BeposdTHo, m3-3a HemocTarka
9HEProTPaT CHIDKAIOTCA MOTPEOHOCTH B KaJOpH-
SIX, W3-32 YEero MPOSBISIETCS NePUIUT MOTPeOIeHHS
TTOJTHOIIEHHBIX OEJIKOB M KHUPOB.

Hpyrum  akropoM, ITUMHUTHPYIONIUM pealu-
3allMI0 TEHOTHUIIMYECKOTrO IMpHU3HaKa — JUIMHY Tela
1 (DEHOTHITMYECKOTO TPU3HAKA — MBIIICYHYIO Mac-
cy, siBisgeTcs nedunmt HouHOTO CHA. M3BecTHO, 4TO
KOHIICHTPAIUS E€CTECTBEHHOTO pETyJsITopa pocTa
(coMaToTpOITHOTO TOPMOHA) JOCTUTAET MUKa B CTa-
K T1yOoKoro cHa [24-27]. leunuT HOYHOTO CHA
Yy CTYIEHTOB OOBSACHSET HEOOXOIUMOCTh KOMIIEHCH-
pOBaTh €ro 3a CUET THEBHOTO, YTO B UTOT€ IPUBOIUT
K CHMKEHHUIO UX JIBUTATEIbHOW aKTUBHOCTH.

[IaTunecaTUIPOICHTHRIA OXBaT 00CIeIOBaHU-
€M CTYICHTOB, MPOXKMBAIOUINX B OOIIEKHUTHH, IIO-
3BOJIWJI BBISIBUTH Pa3linuvsi M3MEHEHHUH MapaMeTpoB
TeJa B 3aBHCMMOCTH OT Tojia M Bo3pacTa. OpHako
HEJ0CTAaTOYHOE KOJMYECTBO HAOMIONEHUH B TpyIax
CTYJIEHTOB Pa3HBIX HAIIMOHAIBHOCTEH OTPAHUYIIIO
BO3MOYXHOCTh CPaBHEHUS FOJI0OBOTO M3MEHEHHsI Olle-
HUBAEMBIX ITPU3HAKOB.

ITo Bceld BUIMMOCTH, BapUaTUBHOCTb MapaMeT-
POB (pr3HYECKOro pa3BUTHS IOHOLICH U JieByIIeK 18
u 19 ner oOyciioBeHa KaK FeHETUYCCKUMH, TaK W
SMUTEHETHYECKUMU (PaKTOPaMH, a TaKKe MOJIOBBIMHU
paznuuusiMu. MI3MEeHYMBOCTH TPU3HAKOB 00CIeno-
BaHHBIX HAMHU CTYACHTOB yKa3bIBaeT Ha MPOIOIKAIO-
IHIFecs MPOLIECCHl POCTa U Pa3BUTHsA, KOTOpBIE Oosee
BBIP@XCHBI Y IOHOIIEH, y JeBYIIEK OTMEYAaeTCs TeH-
JEeHLUS K CTaOMIM3aluy JUIMHBI Tea.

3akiIroueHune

B pesynbrare mpoBeEHHOTO JIOHTUTY/MHAIb-
HOTO UCCIICZIOBAaHUS YCTAaHOBJICHO, YTO Y CTYJICHTOB
18-19 neT, mpOXUBAIOMIUX B OOIIC)KUTUH, MYMKCKO-
r0 M JKEHCKOIO I10jia JJIMHA Tella YBEIMYUBACTCS B

cpeaHeM cooTBeTcTBeHHO Ha 1,5 m 0,9 cMm, macca
Tena —Ha 1,3 u 1,2 k. Y 54,8 % neBymiek anmuHa
Tela He W3MeHseTcs. BapuaTMBHOCTH MapameTpoB
(hM3UIeCcKOTO Pa3BUTHS B IOHOIIECKOM BO3pacTe 00-
YCIIOBJICHA TTOJIOBBIMU PA3INYHSIMU, TCHETHYSCKUMU
W SIHUTeHeTHYeCKUMHU (dakTopamMu. 3HAHHUS O CEH-
CUTHBHOCTH OpraHM3Ma CTYJICHTOB IEPBOIO Kypca,
OCBaMBAKINUX TpeOOBaHUS sl OOy4YCHHs] B BY3e
U CaMOCTOSTEIIBHOTO TIPOXXKUBAHUS B OOIICKHUTHH,
HEOOXOMMBI JJIsi OpraHu3aIuy paboThl MO TEIaro-
THYECKOMY COIPOBOXKACHHUIO B TIEPUO]] aJianTalliu
IIEPBOKYPCHUKOB.
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OpurnnanibHOE HccaenoBanue / Research article

Mop¢omeTpudeckasi XapaKTepUCTHKA HAPY:KHOI0 1MaMeTpa
BOPOHKM MATOYHBIX TPYO B pa3Hble MEePHOAbI *KU3HH POKABIINX
KEHIIIUH

N.A. bananguna, C.B. CHurupesa
Tepmckuii 2ocyoapcmeennvlil MeOuyuHcKkull yrusepcumem um. akademuxa E.A. Baenepa

Munzopasa Poccuu
414099, o. Ilepms, yn. Illemponasnosckas, 26

Pe3rome

OTcyTcTBHE B Hay4YHOIl JIUTEpaType TOYHOW MH(POPMAILIUK, OCBELIAIONICH apaMeTpbl BOPOHKH MAaTOYHOU TPyOBI B Te-
pHOJE OT FOHOIIECKOTO JI0 CTAPYECKOT0 BO3PACTa, TIOCITYKUIIO TOBOZOM K BEITTOTHEHHIO TaHHOH padoTsl. Llenbro uccie-
JIOBaHUS SIBUJIOCH TIPOBE/ICHUE CPABHUTEIBHOTO aHaIN3a TapaMeTPOB HapY KHOTO JTHaMeTpa BOPOHKU MAaTOYHBIX TPYO
Y POKABIIMX KEHIIUH B IEPHOJIE OT IOHOIIECKOTO JI0 CTapueCKOTo BO3pacTa Ha ayTOICHITHOM Marepuaie. MaTtepuaJs u
MeTonbl. PaboTa Ga3upyercst Ha aHAIN3€e PE3yIbTaTOB MOPHOMETPUIECKOTO UCCIIEI0BaHUS 00EHX MaTOUYHBIX TPyO 126
YMEpIINX POXKABIIKX JKEHIIMH B Bo3pacte 16—88 siet, kotopble OblIH pasjeneHs! Ha 1tk rpymn (I rpynna — 24 poxkas-
IIIHe KSHITIHBI IOHOIIECKOTo Bo3pacTa, I rpymma — 26 »KeHIMH MepBoTro mepruosa 3penoro Bo3pacTa, 111 rpymma — 23
JKEHIIMHBI BTOPOro MEPHOJIa 3peoro Bo3pacta, [V rpynmna — 28 xeHIUH H0XKUIO0ro Bo3pacTa, V rpymmna — 25 KeHIUH
cTapueckoro Bo3pacta). Pesyabrarsl. Ilo BeqnunHe Hapy)KHOTO THaMETpa BOPOHKH MAaTOYHBIX TPYO JKEHIIUHBI HC-
CIIEAYEMBIX BO3PACTHBIX TPYIN HE MMEIOT CTATUCTUYECKH JOCTOBEPHBIX PA3IMUUil, IPOCMATPUBAETCS TEHICHIMS K
YBEJIMYEHUIO TOKa3aTems ¢ Bo3pacToM. CpaBHUTENBHBIN aHAIW3 3HAYEHUI Hapy>KHOTO JUaMeTpa BOPOHOK NpaBoOil U
JIEBOM MAaTOYHBIX TPYO MMOKa3aj CTaTUCTUYECKH JOCTOBEPHOE MpeodiialaHne apaMeTpOB BOPOHKHU MPaBO MaTOUHOM
TpyOBI B IOHOIIECKOM M CTAapYECKOM BO3pacTe. B mepBoM M BTOpPOM IepHo/iaX 3peJioro BO3pacTa, a TAKKE B ITOKHIOM
BO3PACTE CTATUCTUYECKH 3HAYMMOM pa3HUIIBI MTOKa3aTesIell Hapy»KHOTO AuaMeTpa BOPOHKU HE BBISIBICHO, OTMEYAeTCs
TEHJICHIUS K IIPeo0iIaJaHnIo THaMeTpa BOPOHKH MIPABO MaTOYHOI TpyOBl B CpaBHEHNH ¢ JIeBOH. 3akJioueHune. Benn-
YHMHA HApPY’>KHOTO IMaMeTPa BOPOHKH MAaTOYHBIX TPYO B IIEPUO/IE OT FOHOLIECKOTO JI0 CTapYeCKOro BO3pACTa IOCIYKHT B
KaueCTBE 3TAJIOHHOTO 3HAYEHUsI BO3PACTHON MOP(OIOruIecKkoi HOPMbI y POKABIINX KEHILUH, JIOTOTHSS MEIOIHeCs
Ha CETOJIHS Hay4HbIE JaHHBIE 00 0COOCHHOCTSIX CTPOCHHS MaTOYHBIX TPYO. DTH pe3ysbTaThl MOTYT OBITh IIPUMEHHMBI
B TIEPCIIEKTUBHBIX (DYHIaMEHTAJIbHBIX U KIMHHYECKHX UCCIICJOBAHUSX.
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Abstract

The lack of accurate information in the scientific literature highlighting the parameters of the fallopian tube funnel in
the period from adolescence to old age was the reason for performing this work. The aim of the study was to conduct a
comparative analysis of the parameters of the external diameter of the fallopian tube funnel in women who gave birth
in the period from adolescence to old age using autopsy specimens. Material and methods. The work was based on
the results of a morphometric study of both fallopian tubes in 126 women aged 16 to 88 years who had given birth
and were divided into five groups (Group I comprised 24 women in their early teens, Group II comprised 26 women in
their first adulthood, Group III comprised 23 women in their second adulthood, Group IV comprised 28 elderly women,
Group V comprised 25 senile women. Results. The parameters of the external diameter of the fallopian tubes of women
in the period from adolescence to old age have no statistically reliable differences; there is a tendency for the values to
increase with age. Comparative analysis of values of the external diameter of the right and left fallopian tubes funnels
showed statistically reliable predominance of the right fallopian tube funnel parameters in adolescence and old age.
In the first and second periods of adulthood and old age, no statistically significant difference in the parameters of the
external diameter of the funnel of the right fallopian tube was found; the tendency to the predominance of the funnel
diameter values of the right fallopian tube in comparison with the left one was noted. Conclusions. The parameters of
the external diameter of the fallopian tubes funnel in the period from adolescence to old age serve as reference values
of the age morphological norm in women who have given birth, supplementing the currently available scientific data
on the peculiarities of fallopian tube structure. These results can be applied to prospective basic and clinical research.

Key words: fallopian tube funnel, outer diameter, morphometry, age-related features, woman who has given birth.
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BBenenue

B dopmare mepconanm3npoBaHHONH METUITHHEI
Cepbe3HOe BHUMaHME HCCleloBareiel ycTpemMiIeHO
Ha HM3y4YeHHE BO3PACTHBIX MOP(OIOTHYECKUX OCO-
OeHHOCTel opraHoB uesoBeka [ 1-3]. HeusmenHo mo-
BBIIIACTCS] HAYYHBIM UHTEPEC K MOKUIOMY, a TaKXKe
CTap4YeCKOMY BO3PACTY KEHIIHWH, YTO OOYCIIOBJIECHO
YBEJIMYEHUEM MPOIOJIKUTEIBHOCTH KU3HU COBpE-
MEHHOTO YeJoBeKa. B TeueHne XM3HU B OpraHu3Me
JKCHIIUHBI TIPOUCXOJAT pa3indHbie MOP(OPYHKIIHO-
HaJbHBIE W3MEHEHHUs, B TOM YHCJIe H B OpraHax pe-
MPOAYKTUBHON cHUCTEMBI [4—6], KpailHe ySI3BUMBIX K
BO3PACTHBIM U3MEHEHUsIM [7, 8]. CTapeHue KeHCKOU
PEnpONyKTHBHON CHUCTEMBI XapaKTepU3yeTcs CHH-
JKEHHUEM KayeCTBa M KOJIMYECTBA SHIEKICTOK, YTO
MPUBOJUT K YMEHBIIEHUIO (PePTHIILHOCTH U TTOTEPE
SHIOKpUHHOHN (yHKIMH [9]. OueBUIHO, YTO C BO3-
pacToM TPEeTepHeBarOT ONpeieiicHHbIE U3MEHEHHS
HE TOJBbKO (opma, pa3Mepbl, HHOTAA U Tororpadus
OpraHoOB, HO U CTPYKTypa uX TKaHed. Tak, uzyde-
HHUE CTPOCHUS M CTPYKTYPHON OpPTaHU3aIlNH TEX WIIH
MHBIX YYaCTKOB MAaTOYHBIX TPYO B pa3HbBIC MEPUOJIBI
JKU3HU BBISIBIIIM 3aKOHOMEPHOCTh X U3MEHEHHI He
TOJIBKO B PENPOAYKTHBHOM BO3pacTe >KEHIIMHBI, HO
u nocne MeHonayssl [10, 11].

JI71s1 Kayk10ro aHaTOMUYECKOIO OT/IE1a MAaTOYHOU
TpyOBI MpHCYyIla 3HAYUTEIbHAST BapuaOeIbHOCTh. B
Hay4YHOH JNHTEepaTrype WMEIOTCs AeTaabHbIe CBefe-

34

HUSL O MAKPOMETPUUECKUX XapaKTEPUCTHKAX MaTod-
HOU TpyOBI pOrKaBIIIEH KEHIIMHBI U O TapaMeTpax ee
Pa3IMYHBIX OTJEJIOB, YCTAHOBIEHHBIX TP Ay TONICUU
[12, 13]. OgHako ToYHOW HWHQOPMAITMH, OCBEIIA0-
11ei mapaMeTpsl BOPOHKH MaTOqyHOU TpyObI B IEpHo-
Jie OT IOHOLIECKOTO J0 CTapYeCKOro BO3pacTa, Mbl HE
BCTpeTuii. OTCYTCTBUE 3THX JAHHBIX U MOCITYKHIIO
OTIpeNIeICHNIO LIeNIN JaHHOM paboThl.

Llens nuccienoBanus — Ha ayTONCUITHOM MaTepu-
ajie IPOBECTH CPAaBHUTEIILHBIN aHAIW3 MApaMeTPOB
HApY>XHOTO JWaMeTpa BOPOHKH MAaTOYHBIX TPYO Yy
POXaBIIKX JKEHIINUH B MEPUOJE OT IOHOIIECKOTO JI0
CTap4eCcKOro BO3pacTa.

MarepuaJj u MeTOIbI

PabGora mpoBezeHa B TaHATOJIOTHYECKOM OTE-
neHnu [ocynapcTBEHHOTO Ka3eHHOTO YUpPEXKIICHHS
3apaBooXpaHeHus ocoboro tuna [lepmckoro kpas
«[lepmckoe kpaeBoe OrOpO CyaeOHO-METUIIMHCKOM
skcnepTu3sl» B nepuon B 2018-2021 rr. u 6a3upy-
eTCsl Ha aHaJlM3e PEe3yJbTaToB MOP(HOMETPUUECKOTO
WCCIIeZIOBaHUS 00EMX MaTOYHBIX TpyO 126 ymeprmx
pOXaBIINX JKEHIIMH B Bo3pacTe 16—88 set, koTopsie
ObUTH pa3zelieHbl Ha MSATh TPYII COMIACHO BO3pacT-
HOM MepUOU3aIIMH OHTOTeHE3a YeJIOBEKa, IPUHITON
Ha VII Bcecoro3Holi koH(pepeHIuu 1Mo mnpobdiemMam
BO3PacTHOM Mopdosioruu, GU3HOIOTHH 1 OMOXUMHUN
AITH CCCP B Mockae (1965): ymepire 10HOIIECKO-
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ro Bo3pacta (16-21 net, n = 24), mepBoro nepuoaa
3peroro Bo3pacra (22-35 net, n = 26), BTOpOTO TIe-
puona 3penoro Bo3pacta (3656 net, n = 23), moxu-
joro Bo3pacta (57-73 net, n = 28) u cTap4yecKoro
Bo3pacra (75-88 net, n = 25). Ha npoBeaeHue uccie-
JIOBaHUS TIONYYEHO pa3pelieHne ITHYECKOTO KOMH-
tera llepMcKkoro rocymapcTBEHHOTO MEIUITMHCKOTO
yHUBepcuTeTa WM. akamemuka E.A. Barmepa (mpo-
Tokoa Ne 13 ot 21.12.2016).

Y Bcex yMepIIHX MPEIBAPUTEIBHO H3MEPSIIH
JUIMHY Tea, ONPEISIIsTU €r0 MacCy, PACCUUTHIBAIIN
WHJEKC Macchl Telna, CHAMalIH pa3Mepsl Taza. Kpu-
TepUH BKIIOYEHUS YMEPIINX JKEHIIWH: TPUYHHA
CMEPTH — TPaBMbl WM paHEHHs (OTCYTCTBHE IPHU
9TOM KaKWX-TH0O TIOBPEXACHHI KMBOTa U Taza);
aHAMHECTHUYCCKUC JIAHHBIC, MCKIIFOYAOIIUE IaTONO-
THIO OPTaHOB PENPONYKTHBHON CHCTEMBI; TaBHOCTh
cMepTH He Oonee 24-36 4acoB; 10 Hadaja UCCIeN0-
BaHUSl XpaHEHWE TPYIIOB B OJUHAKOBBHIX YCIOBHSIX
(t =2 °C); nnuHa Tena >kenmuH 160-175 cm; Mac-
ca 55-75 xr; ungexc Maccel tena 20-25 xr/m?; HOp-
MaJbHass opMa Ta3za: pacCTOSHHE MEXKAY IepeaHe-
BEPXHUMH OCTSIMU MOAB3IOIIHBIX KOCcTe 25-26 cwM,
paccTostHie Mexay Hauboliee OTHaIeHHBIMH TOYKA-
MH TpeOHEeH TOAB3MOIIHEIX KocTei 28-29 cM, pac-
CTOSIHHE MEXJy OOJBIIUMH BepTeIaMu OepeHHBIX
kocted 31-32 cM; OTCYTCTBHE MaKpOCKOIMUYECKHX
MPU3HAKOB IaTOJIOTMH OPTaHOB PENPOAYKTUBHOM
CHCTEMBI, BBISBISIEMBIX IIpH 3a00ope marepuana. Ha-
PYXHBIN JHaMeTp BOPOHKH MaTOYHBIX TPyO ompere-
s ¢ omorbio Mukpomerpa (I'OCT 650-90) mo-
CJIe MX BBIICJICHUS U3 MTOJIOCTH Ta3a.

B kaxxioM ucclieIoBaHUY POBOIMIIH 110 TPH H3-
MepeHus. Pe3ynbrarhl MpeicTaBieHbl B BUIE CPE-
Hero apudmerndeckoro (M), cTanmapTHOW OIMMOKH

CpemHero apu(MeTHIeCKoro (m), MaKCHMaIbHOTO
(Max) u munumansHoro (Min) 3Ha4YeHuU#, cpenaHe-
KBaJ[paTUYHOTO OTKJIIOHEHUS (), ko3 dunpenTa Ba-
puaruu (Cv), meauansl (Me). J10CTOBEpHBIMH CUH-
Tanu otanuus npu p < 0,05.

Pe3yabTarsl U uX 00CyKIeHHE

AHanu3 pe3ynbTaToB HCCIENOBaHUS IOKa3al,
YTO HAPYXXHBIH JAWaMETP BOPOHKH MATOYHBIX TPYO
KCHIIMH B IEPUOAE OT IOHOLIECKOTO /10 CTApUYECKOTo
BO3pacTa CTaTUCTUYECKH 3HAYMMO HE pa3jinyaercs,
oHaKo oOpamaeT Ha cebs BHUMaHUE TEHICHIUS K
YBEIMYSHHIO TTOKa3aress ¢ Bo3pacToMm (tadm. 1). ¥V
JKEHIIUH B IOHOIIECKOM M CTap4yecKOM BO3pacTe Ha-
PYKHBIH THaMETp BOPOHKHU MPABbIX MaTOYHBIX TPYO
ObUI OCTOBEpHO Ooibllle, YeM JIeBbIX. B mepBom n
BTOPOM MEPHOJIaX 3PEJIOT0 BO3pacTa, a TAKKE MOKH-
JIOM BO3pacTe CTAaTUCTUYECKU 3HAYMMBIX PazIHani
HE BBISBJICHO, NPH 3TOM NIPOCMATPUBACTCS TEHACH-
sl K mpeoOnagaHuio 3HAYeHWH JuaMeTpa BOPOH-
KM TIpaBOW MaTOYHOW TPyOBI B CPAaBHEHHH C JIEBOH
(Tabm. 2).

TenneHMI0O K YBEIMYEHHIO MapaMeTpoB Ha-
PYKHOTO HaMeTpa BOPOHKH MAaTOYHBIX TPYO ¢ BO3-
pacToM MOXHO OOBACHUTH MOP(OIOrHIECKUMU
U3MEHEHUSIMM, TPOSABISIOIIMMHUCA  YBEIMUYEHHEM
COZIepKaHMs KoJIJlareHa B CTEHKE MaTOYHOW TPYOHI,
YMEHBIIEHHEM HM3BUTOCTU HApSAy C PacLIMpEHHUEM
ee npocsera [10, 14]. AcumMmeTpus penpomyKTHB-
HOTO amnmapara >KeHIIMHBI, BBISIBIICHHAs B HAILIEM HC-
CJICZIOBaHUH, MIEPEKIMKACTCS C pe3ynbTaTaMu Oosee
paHHUX padoT, B KOTOPBIX ObLIa TaKKe YCTAaHOBIICHA
ACUMMETPUYHOCTh MApHBIX OPraHOB, B TOM YHUCIIE
U penpoAyKTUBHOU cuctembl [15]. Opuu uccrieno-

Taonuua 1. [Tapamempol HapysCHO20 OUaMempPa 60POHKU MAMOUHBIX MPYO 6 pazhble NEPUoObl HCUZHU POHCAG-
wux scerwun, mm (n = 126)

Table 1. Parameters of the external diameter of the funnel of the fallopian tubes in different periods of life of
women who have given birth, mm (n = 126)

BospactHoii nepron TpyOa M+m max min c Cv Me
[TpaBas 9,2+ 1,88 9,7 8,7 9,19 9,18 9,2
FOnoMmIeckuit Bo3pact
JleBas 9,1 £0,06 9,7 8,7 0,30 0,01 9,0
[MpaBas 9,8 £0,06 10,3 9,2 0,32 0,01 9,8
IlepBblil mepuos 3penaoro Bozpacra
JleBas 9,5+0,07 10,2 9,0 0,35 0,01 9,5
[MpaBas 10,1 + 0,07 10,7 9,6 0,32 0,01 10,0
Bropoii nepuon 3pesoro Bo3pacra
JleBas 9,9+0,06 10,5 9,5 0,28 0,01 9,9
. [MpaBas 10,6 + 0,07 11,2 9,6 0,37 0,01 10,6
IToxxunoii Bozpact
JleBas 10,3 + 0,07 11,0 9,8 0,35 0,01 10,3
. [MpaBas 10,9 + 0,09 11,7 10,1 0,47 0,02 | 10,8
Crapueckuii BO3pacT
JleBas 10,7+ 0,10 11,7 10,0 0,48 0,02 10,7
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Taonuya 2. Cpasnumenvuslil aHAIU3 NAPAMEMPOS HAPYIHCHO20 OUAMEMPA BOPOHKU NPABOTL U J1e80U MATNOYHbIX
mpy6 8 pazuvie nepuodbl HCUSHU poxcasuiux xeeruun, M+ m (n = 126)

Table 2. Comparative analysis of the parameters of the external diameter of the right and left fallopian tubes in
different periods of life of women who have given birth, M £+ m, (n = 126)

Bo3spacTHoli nepuon [IpaBas Tpyba, MM JleBast TpyOa, MM )2
IOHomecknit Bo3pact 9,2+ 1,88 9,1 +0,06 > 0,05
ITepBriii epuoa 3pesoro Bo3pacra 9,8 £0,06 9,5+0,07 <0,01
Bropoii mepuon 3penoro Bo3pacta 10,1 £0,07 9,9+ 0,06 <0,01
IToxxunoii Bozpact 10,6 £ 0,07 10,3 £ 0,07 <0,01
Crapueckwii BO3pacT 10,9 £ 0,09 10,7 +£0,10 > 0,05
Barenu OOYCIIOBIMBAIOT AAaHHBIA (eHOMEH (yHK- 6. IHMapgmuuckas C.B. Knerousslii coctaB u
[IMOHATILHOW OCOOEHHOCTHIO BHYTPEHHHUX OPTaHOB, MHKPOAHATOMUS TUMQOUTHBIX 00pazoBaHuii
JIPYyTHUe CBSI3BIBAIOT 3TO C MHTETPALIME aCUMMETPUM  TIPENABEPHUs BJIarajuuia B MMOCTHATAILHOM

Mo3ra B X paloTy, a TPeTbU OOBSICHSIOT ATOT (PaKT
MPOTEKAIOIIUMHI Ha MOJIEKYJISIPHO-KIIETOYHOM YPOB-
HE TIpolleccaMu B TKaHsIX opranuima [ 16—18].

3akaoueHmne

Benuunna Hapy»XHOTO AMaMeTpa BOPOHKH Ma-
TOYHBIX TPYO B mepuoie OT IOHOIIECKOIo O CTap-
YECKOT'0 BO3pacTa MOCHIYKUT B Ka9YECTBE ITAJIOHHOTO
3HaueHHs BO3pPAcTHOW MOP(OJIOrHYECKOH HOPMBI Y
POXKABIINX KEHIIHH, JOMOJIHAS UMEIOIHECs Ha ce-
TOJIHS HAay4HBIC JaHHbIE 00 0COOCHHOCTSX CTPOCHHUS
MaToYHBIX TpyO. B noBepuieHne cka3aHHOrO HEOO-
XOJIIMO OTMETHUTh, YTO 3TH PE3YJIBTaThl MOTYT OBITh
MPUMEHUMBI B NEPCIEKTUBHBIX (DyHIaMEHTaIbHBIX
U KJIMHUYECKUX UCCIIEJOBAHUSAX.
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Depression, anxiety and stress levels among medical and dental
students: a cross sectional study

S. Kumar, S. Jayachandra, S.R. Kodidala

Zydus Medical College and Hospital
India, 389151, Dahod, Nimnaliya rd.

Abstract

Introduction. In medical and dental colleges increased levels of psychological disturbances such as depression, anxiety
and stress (DASS) among students which affect the way these students take care of patients. By identifying necessary
modifications can be made to improve the quality of life among medical and dental students. The aim of this study is
to assess DASS among undergraduate medical and dental students in Mathura city, Uttar Pradesh, India. Material and
methods. The medical and dental college students from K.D. Medical College and K.D. Dental College students were
included. A short questionnaire version of depression, anxiety and stress scale (DASS-21) was distributed and filled by
students. Comparison among the variables was done using independent #-test with significance at p < 0.05. Results. The
study group comprised 415 subjects, 164 (39.51 %) males and 251 (60.48 %) females. Among them 297 (71.56 %) were
medical students and 118 (28.43 %) were dental students. Out of a total of 297 medical students, the severity of overall
DASS score was 38.8 + 10.2 while depression score was 12.6 = 4.0, anxiety score was 13.0 + 4.1, stress score was 13.2 +
4.3. Out of a total of 118 dental students the severity of overall DASS score was 37.8 + 11.1 while depression scores was
12.2 £ 4.2, anxiety score was 12.9 = 4.0, stress score was 12.7 = 4.5. The overall mean DASS score and its dimensions
were not significant based on gender. Conclusions. Clinical years were more stressful than the nonclinical years. This
suggests a need for special attention to the structure of the clinical program, particularly at the point of transition from
the preclinical to the clinical phase.
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YpoBHHM Jienpeccuy, TPEBOI'H U CTPecca CPeau CTY1eHTOB-MeIUKOB
U CTOMATOJIOIOB: MepeKpPecTHOE UCCIeI0BaAaHNe

C. Kymap, C. I:xxasuanapa, C.P. Koquaana

Meouyunckuii konneoc u bonvruya 3udyca
Unous, 389151, [axoo, yn. Humnanus

Pe3rome

BBenenne. Cpenu cTyneHTOB, pabOTAONINX C MAI[IEHTAMH B MEIUIIMTHCKUX W CTOMATOIOTUYECKIX KOJIIEKaX, BO3POC
YPOBCHB ICUXOJOTHUYSCKUX PACCTPONCTB, TAKUX KaK JCIMPECCHs, TpeBora u crpecc. Ilyrem ompenencHus HEOOXOmU-
MBIX U3MEHEHUI MOYKHO YITyYIIUTh KaueCTBO KM3HH CTYJCHTOB-MEINKOB W CTOMATONOTOB. Llenmpio 3Toro mcciemosa-
HUS SIBJISIETCSI OIICHKA JIEMPECCUU, TPEBOTU M CTpecca Cpelld CTYJEHTOB-MEIUKOB U CTOMATOJIOTOB B ropojie Marxypa,
mrat Yrrap-Ilpagem, Muaus. Martepuana u MeToabl. B nccrnenoBanne ObUTH BKITIOYCHBI CTYACHTH M3 MEeTUITMHCKOTO
u Cromaronoruueckoro koyuiemked. CtymeHTaM Oblia po3/aHa M 3allOIHCHA KpaTKas BEPCHsl aHKETHI 10 IIKaJie Jie-
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npeccuu, TpeBoru u crpecca (DASS-21). CpaBHeHHE MEXITy MMEpeMEHHBIMH ITPOBOIMIOCH C HCIIOIH30BAaHUEM HE3a-
BHCHUMOTO t-KpUTEPHsI cO 3HAUNMOCTEIO Tipn p < 0,05. Pe3yasTartshl. Mccnenyemas rpymma cocrosiia u3 415 CTyaeHToB,
164 (39,51 %) myxunn u 251 (60,48 %) xenmwmbl. Cpenu Hux 297 (71,56 %) Obimn cTymeHTaMu-mMequkamMu U 118
(28,43 %) — crynenTamu-ctomaroioramu. M3 obmiero yncia 297 cryneHToB-MeaukoB odummii 6amn DASS cocraBun
38,8 + 10,2: onenka nenpeccun — 12,6 + 4,0, onenka tpesoru — 13,0 = 4,1, ouenka ctpecca — 13,2 + 4,3. 13 obmero
gucia 118 cryneHToB-cToMaroioros oouuit 6amut DASS cocrasmn 37,8 + 11,1: onenka aenpeccuu — 12,2 + 4,2, orieHka
TpeBokHOCTH — 12,9 & 4,0, omtenka crpecca — 12,7 + 4,5. O6mwuii cpenuuit 6an DASS u ero pasMepsl He 3aBUCEIH OT
nona. 3akawdeHne. [0bl MPOXOXKICHNS KIIMHUYECKOW MPAKTUKU ObLIH 00JIce HANPSHKCHHBIMU, Y€M TOJIbI 0€3 KITUHH-
YECKOI MPAKTUKH, YTO TOBOPHUT O HEOOXOIUMOCTH 0COOOTO BHUMAHUS K CTPYKTYPE KIIMHHYCCKOH MPOrpaMMBbl, 0COOCH-

HO Ha 3Talne nepexoaa ot ,HOKJ'II/IHI/I‘IGCKOI‘/'I K KIIMHUYICCKOU (1)2136.

KiroueBnbie ciioBa: CTYACHTBI, TPEBOI'a, CTPECC, ACTIPECCHUA, MCAULIMHA, CTOMATOJIOI' 4.

Konhaukt uHTEepecoB: ABTOPHI 3asIBISIOT 00 OTCYTCTBUH KOH(INKTAa HHTEPECOB.

ABTop Ans nepenucku: Komunana C.P., e-mail: satyanath3218@outlook.com

Jusi murupoBanusi: Kymap C., Ixasuanapa C., Kogunana C.P. YpoBHU aenpeccuu, TpEBOTH U CTpecca cpe-
I CTYJICHTOB-MEIUKOB U CTOMATOJIOTOB: MEPEKPECTHOE HccaeaoBanue. Cubupckuil HayuHoulil MEOUYUHCKULL HCYPHAL.
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Introduction

The Depression, Anxiety, Stress Scale (DASS)
was developed in 1995 to measure the presence of
depression and anxiety and to address discriminating
between anxiety and depression [1]. DAS have been
recognized by the World Health Organization (WHO)
as important mental health disorders. Among the
global burden of diseases DAS are the fourth leading
contributors and it has been projected that by 2020
will become the second leading contributors after the
cardiovascular-related diseases [2]. Depression is a
common mental disorder that presents with depressed
mood, loss of interest or pleasure, feelings of guilt
or low self-worth, disturbed sleep or appetite, low
energy, and poor concentration [3]. Hence, depression
is associated with a constellation of psychological,
behavioural and physical symptoms. Anxiety is
a psychological disorder that is associated with
significant suffering and impairment in functioning
with blend of thoughts and feelings characterized by
a sense of uncontrollability and unpredictability over
potentially aversive life events [4]. Stress, on the
other hand, is a consequence of or a general response
to an action or situation that places special physical
or psychological demands, or both on a person. As
such, stress involves an interaction of the person
with the environment [5].

In general, everyone working or not working and
employed or unemployed experiences these mental
health disorders. However, students in health care
are at the higher risk due to the educational and
transitional nature of student’s life which they are
not coping up. They have to adjust themselves with
life, environment which requires compliance with
academic stress, dealing with patients, new social

norms and new people they meet and live. Very
important that increasing demand to perform well
academically and professionally may contribute to
increasing levels of DASS. Depression is a serious
and often under-diagnosed mental health problem in
college students which may have fatal consequences.
Medical and dental colleges are known to be highly
demanding and stressful learning environments.
These professions are one of the top professional
courses chosen because of their esteemed place and
financial security in the Indian society. The students
are experiencing the burden of vast syllabus, high
level of competition, inability to cope up with the
high expectations of parents after joining the course.
This usually creates stress among them which will
have negative impact on their mental status of health
leading to sleep deprivation, reduced concentration,
lack of confidence in handling patients, loss of self-
esteem, anxiety, depression, interpersonal conflict,
substance abuse, suicidal attempts etc leading to
elevated levels of DASS among students [6].
Retrieving  knowledge about  psychiatric
morbidity is important as early detection and
intervention may help in preventing and minimizing
the effects of distress and help the students to deliver
the best comprehensive care to the patients in the
future. It is no surprise that mental health of medical
students in India as an area of research domain has
attracted the second highest attention of the faculty in
medical colleges of country after medical education,
learning process, and evaluation [7]. Extraordinary
pressures, including a heavy schedule are responsible
for depressive symptoms and major stressor for all
the dental students was examination and grades and
fear of facing parents after failure followed by full
working day, receiving criticism from supervisors
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about academic or clinical work, amount of cheating
in dental faculty, rules, and regulations of the faculty
and fear of unemployment after graduation [8, 9].
Hence, the present study aimed to assess the DAS
among medical and dental students using DASS-
21. The objectives of the study were to measure the
presence of anxiety, stress and depression in medical
and dental undergraduates based on gender and type
of course.

Material and methods

A cross-sectional questionnaire survey was con-
ducted among undergraduate medical and dental
students studying in K.D. Medical college and K.D.
Dental college, Mathura, Uttar Pradesh, India for a
period of 6 months. After obtaining the Institutional
Ethical Committee approval, the Dean of both med-
ical college and dental college was met and permis-
sion was obtained to conduct the study among the
medical students. The study was performed in full
accordance with the World Medical Association
Declaration of Helsinki. All the students studying in
first year and final year spent more than six months
and willing to participate in the study were included
in the study. A self-administered measure was used
to assess depression, anxiety and stress. DASS-21
[10] was distributed to undergraduate medical and
dental students during lecture hours in the classroom.
The details obtained from the students included age
(in years), gender (male/female) and college (course).

DASS-21 is a 21-item short version synthesized
from the original 42-item survey [11]. This prevali-
dated questionnaire has seven items for each of the
three scales designed to measure the negative emo-
tional states of DAS. Items 3, 5, 10, 13, 16, 17, and
21 form the depression scale; items 2, 4, 7, 9, 15, 19,
and 20 form the anxiety scale and items 1, 6, 8, 11,
12, 14, and 18 are included in the stress scale. A four-
point severity/frequency scale was used to rate the
extent to which the respondents had applied/experi-
enced each state/symptom over the past week from

“never” (0), “some degree” (1), considerable degree
(2) “most of the time” (3). The sum of the scores ob-
tained was multiplied by 2 and then evaluated as per
the severity-rating index. Details regarding socio-de-
mographic characteristics were also collected.

Results are expressed as mean =+ standard devi-
ation. Independent #-test was used for comparison
among the variables. Differences were tested at a
significance level of p < 0.05.

Results

Out of 460 questionnaires distributed to medical
and dental students, 415 students completed ques-
tionnaire yielding a response rate of 90.21 %. The
study group comprised 297 (71.56 %) with mean
age 21.26 + 2.0 years in medical students and 118
(28.43 %) dental students with mean age of 21.43 +
1.87 years. The severity of DASS scores according
to specialty, gender and age is presented in the table.

Discussion

This study describes the depression anxiety and
stress of 415 medical and dental students at Mathura,
Uttar Pradesh. The DASS [1] is the only self-
report scale which measures all the three negative
emotional states, i.e., depression, anxiety, and
stress altogether and is also designed to maximize
discrimination between the three components it
measures. The DASS has high reliability and a factor
structure that is consistent with the allocation of
the items to subscales, exhibiting high convergent
validity with other measures of anxiety and
depression in both clinical as well as community
samples [1, 10]. In the present study, we have used
DASS-21 which is a short form of the DASS-42
and having lot of advantages over the full-length
version. First, and foremost is it takes very less time
to complete. Second, the items retained from the
full-length version are generally superior to those
omitted and as a result, has a cleaner factor structure.
Furthermore, it has been revealed that the short

DASS scores in medical and dental students

Variables DASS Depression Anxiety Stress
Medical students (7 =297) 38.8+£10.2 126 £4.0 13.0£4.1 132+43
Dental students (n = 118) 37.8+11.1 122+42 129+4.0 12.7+4.5
P 0.32 0.30 0.82 0.29
Gender
Male (n = 164) 44.5+£14.0 149+6.0 15.6 £6.1 14.0£6.3
Female (n =251) 452+13.5 143+£53 16.4+49 14.5+4.8
P 0.66 0.33 0.22 0.45
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form of DASS is more consistent compared to full-
scale version [1, 10]. In our study, the overall mean
DASS score and its dimensions between male and
female students studying medical and dental course
were not statistically significant. Anxiety may affect
the clinical performance in professional students. A
cross-sectional study by A. Obarisiagbon et al. was
to determine the factors provoking clinical anxiety
in the medical students and dental students from
the trainers and students perspectives [12]. Medical
school training is intended to prepare graduates for
a personally rewarding also a socially meaningful
career. However, some reports have shown that this
is a time of great personal distress for physicians-
in-training:  Student distress may influence their
professional development and adversely impact
academic performance contributing to academic
dishonesty, disturbance and substance abuse, also
may play a role in attrition from medical school [13].

Some degree of stress is obviously helpful for
individuals in meeting the new challenges especially
in professional courses like M.B.B.S and B.D.S.
but persistently high and unrelieved stress can lead
to psychological, physical and behavioral negative
impact on health. The overall score of DAS among
the medical students is slightly more when compared
to the dental students. This was not significant
and may be an outcome of different cultural
background, lifestyle and academic management.
Medical profession in India is based on global best
practices, and course duration is of four-and-half
years followed by one year internship. The students
are systematically and in structured way exposed to
different subject streams (preclinical, paraclinical
and clinical) through processes prescribed under
regulatory body also students have to maintain
record of daily activity/learning in a log book
followed by formative and summative evaluation
through exams [14]. It could be partly attributed
to rigor of professional training and the quality of
learning/ understanding environment in medical
colleges of India. The development and growth
potential of student is directly correlated with the
depth of knowledge, positive attitude and diverse
skills he/she possesses and demonstrates whether at
undergraduate or higher levels [15].

Dental profession in India is through a five years
course, which includes four years of study followed
by one year of internship. The B.D.S. students are
also systematically exposed to different subject
streams (preclinical, paraclinical and clinical)
through processes prescribed under regulatory body.
From third year of study students are introduced
to clinical training involving patients for the first
time and need to concentrate on academic subjects.
In addition, they are required to directly deal with

patients and must have to complete certain clinical
requirements. Patient being late or not showing up
for their appointment may contribute to increase in
the stress [8, 16].

Both medical students and dental students
are most stressed by grades and performance on
examinations appear to face challenges during
their professional training in developing a sense of
confidence in their ability to be effective clinicians
and maintaining it. Very often, these challenges
have been found to be affected by gender and are
also linked to an imperative for students to exhibit
perfection in all aspects of their behavior along
clinical skills [17, 18].

Although few studies have suggested that female
students from medical and dental colleges are more
at risk of suffering the effects of depression anxiety
and stress than men, our study found no statistically
significant difference between both genders. Today,
approximately half of all dental and medical students
are females. This study has brought to our attention
many of the risk factors that add to the DASS
levels of medical and dental students. While many
professional colleges offer counseling services,
tutoring services, crisis intervention, ombudsmen,
and time management strategies, it is difficult to
measure the effectiveness of these offerings. Some
dental colleges have taken steps to eliminate
clinical requirements and provide more flexibility
in the clinical curriculum. In medical colleges new
curriculum has been implemented from 2019 batch
titled Competency-based UG Curriculum for the
Indian Medical Graduates focusing on practical
aspects. Although these may relieve some of the
burden on medical and dental students, it would not
necessarily change the faculty-student relationship.
Further study is indicated to determine the effects of
curricular changes on overall student DASS levels.

Conclusions

The present study has a limitation such as the self-
reporting and close-ended nature of the questionnaire
since there is no interviewer to intervene in the case
of any misunderstanding in the communication
exchange between the researcher and the respondent.
Close-ended questions limit the respondent for
the set of alternatives being offered. Because this
research was limited to one campus, it is not known
whether trends found reflect local attitudes or are
more widespread. Regardless, we strongly feel that
it is important to continue to examine the causes and
consequences of stress and how changes in medical
and dental practice, affect the psychological levels
of our students. It is also important that we openly
discuss these results with students and explore ways
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in which we can work in collaboration to limit the
factors and provide appropriate support and treatment
to them.
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Biausinve riiMnpoJIMHOB HA MHTEHCUBHOCTH CBOOOHOPAAMKAJIBHOIO
OKMCJICHUS] B HEOKOPTEKCEe MO3ra 0eJIbIX KPbIC HA MOJEJIU JIerKOH
YyepenHo-MO3roBOil TPaBMbI
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Pe3rome

Llens nccnenoBanus — cpaBHUTH Biusiane mupoanHoB RGRGP (Arg-Gly-Arg-Gly-Pro), RGP (Arg-Gly-Pro), PRPGP
(Pro-Arg-Pro-Gly-Pro) u PGPL (Pro-Gly-Pro-Leu) B pa3in4HbBIX KOHIEHTPAIMSX HAa MHTEHCHBHOCTH CBOOOIHOpPAIH-
KaJIbHOTO OKHCJICHUSI B HEOKOPTEKCE IMOJIOBO3PENbIX caMIloB Bucrap mpu BHyTpHOPIONIMHHOM BBEACHHH PACTBOPOB
MENTH/IOB TIOCIIe YepermHo-Mo3roBoi TpaBMbl (UMT). Marepuaa u MeTonbl. B SKCriepuMeHTE HCITOIB30BaH TKAHU
mosoBo3penbix camioB Bucrtap (n = 126). [lentumst RGRGP, RGP, PRPGP u PGPL npemoctaBieHbl akaJIeMHUKOM
H.®. Mscoenosemm. 3akpeiTyio UMT mMomenmpoBaii myTeM CBOOOAHOTO TaaeHus Tpy3a. Co BTOPOTo MO MATHINA JIeHb
9KCTIEPUMEHTA KHBOTHBIM BHYTPHUOPIOIIMHHO B YTPEHHUE Yachl BBOAWIM nentuasl B no3e 0,1 mwmm 1 mr/kr. Ha mec-
TOW JIEHb JKMBOTHBIX BBIBOAWIN W3 3KCHEPHMEHTa. AKTHBHOCTh CBOOOTHOPAAMKAIBHOTO OKHCIICHHS OTPEICISUIN B
CBEXETPUTOTOBJICHHBIX TOMOT€HATaX CPE30B KOPHI OOJBIIKX IMOJyIIapuil MeTogoM xemuitoMuHecteHuu (XJI). Pe-
3yJabTaThl. YcTaHoBjieHO, 4T0 UMT cyliecTBeHHO MOBBIIIAET HHTEHCUBHOCTH CBOOOTHOPAIMKAILHOTO OKHCICHUS B
HEOKOPTEKCe TOJIOBHOTO MO3ra KpbIc Bucrap, a Mccie1oBaHHbIC NENTHABI BIUAIOT Ha Hee MO-Pa3HOMY — OT CHIDKEHHS
nHTeHcuBHOCTH XJI (MuHMManbHOE 3HaYeHue — B rpynne «YMT+RGP 0,1») 1o ee noBsiIeHns (MakCUMaJIbHOE 3HAYE-
uue — B rpynmne «YMT+RGPGP 0,1»). DddekT 3aBUCUT OT 1036l DIUNPOIHHA. 3aKa04YeHne. [1oaydeHHbIC pe3yIbTaThl
CBUJIETENILCTBYIOT O Pa3HOH CTENEHU KOPPEKIMHU MoKa3aTeaeld TKaHeBOro romeocraza. MoKHO MPEOIOKUTh, UTO Mem-
i Arg-Pro-Gly mosker siBisiTbest 62301 1St pa3paOOTKK HOBBIX MPENapaTroB MOCTCTPECCOPHOI peadMiINTaK nocie
TpaBM Pa3HOIo ypOBHs U T€HE3A.

KoaroueBble c10Ba: DIUIPOJIHMHBI, PETYIATOPHBIC MENTHIBI, CBOOOIHOPAANKAILHOE OKHCICHHE, HEOKOPTEKC, Ye-
PEIHO-MO3roBasi TpaBMa.

KondaukT nHTEpecoB. ABTOPHI 3asBIISIOT 00 OTCYTCTBUH KOH(INKTa HHTEPECOB.

Baarogaproctu. KoiekTus aBTopoB BbIpa)kaeT MPU3HATENBHOCT KOJUIEKTUBY PI'BY MHCTUTYT MOJIEeKyIsspHON
TeHeTHKH HalmoHamhbHOTO UCCIIE0BATEbCKOTO IeHTpa «KypuaToBCKHT MHHCTUTYT» M IMYHO 3aBEyIOIIeMY J1adopaTo-
pHeit MOJIEKYJISIpHO# (hapMaKoIoruu NenTHa0B, akagaeMuky PAH, npodeccopy, nokropy xumudeckux Hayk H.®. Msico-
€/I0BY 3a MPEI0CTABICHHBIE JIJISl HCCIIEI0OBAHUS BEIIECTBA.

duHaHcupoBanme. VccrnenoBanue BHIMOIHECHO TPU (PUHAHCOBOH MOICPIKKE TOCYAaPCTBECHHOTO 3a/IaHUS 110 TEME
«Ydactue perysaTOPHBIX IMENTHIOB DIUMPOINHOBOTO Psijia B MOJICPKAaHHHA TKAHEBOTO FOMEOCTa3a B (PU3UOIOTUICCKIX
YCJIOBHUSX U MPHU Pa3BUTHH MATOJIOTHI.

ABTop 15 nepenuckn: Oneiimvan M.1O., e-mail: marfl@yandex.ru

Jas mutupoBanus: Konecaukoa A.A., Manodeii 10.5., Skymesa H.1O., Toncrenox U.B., lemunosa O.B., An-
npeesa JL.A., Msacoernos H.®., @nefimvan M.1O. BriusHie mUnpoanHOB HA HHTCHCHBHOCTH CBOOOTHOPATUKAIIEHOTO
OKHCIICHHUS B HEOKOPTEKCE MO3Ta OeJbIX KPBIC Ha MOJENHU JIETKOH YepermrHO-MO3TOBOW TpaBMbL. Cubupckuii HayuHbwili
meouyunckuil xcypuan. 2022;42(2):44-50. doi: 10.18699/SSMJ20220207
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Effects of glyprolines on free-radical oxidation in the brain neocortex
of white rats in mild traumatic brain injury

A.A. Kolesnikova', Yu.B. Malofey', N.Yu. Yakusheval, I.V. Tolstenok', O.V. Demidova', L.A.
Andreeva?, N.F. Myasoedov?, M.Yu. Fleishman!
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680000, Khabarovsk, Muravyov-Amursky str., 35

2 Institute of Molecular Genetics, National Research Center “Kurchatov Institute”
123182, Moscow, Academician Kurchatov sq., 2, bld. 1

Abstract

The aim of the study was to compare the effect of glyproline peptides RGRGP (Arg-Gly-Arg-Gly-Pro), RGP (Arg-Gly-
Pro), PRPGP (Pro-Arg-Pro-Gly-Pro) and PGPL (Pro-Gly-Pro-Leu) peptide substances at various concentrations on
the free radical oxidation intensity of the brain tissues of Wistar males after intraperitoneal administration of peptide
solutions after traumatic brain injury. Material and methods. The brain tissue of Wistar males aged 2-3 months (n =
126) were used in the experiment. RGRGP, RGP, PRPGP, and PGPL peptides were provided by Academician N.F. My-
asoyedov. Traumatic brain injury (TBI) was modeled by free fall of a load. From the second to the fifth day of the
experiment, the animals were injected intraperitoneally with peptides. On the sixth day, the animals were taken out of
the experiment. The activity of free radical oxidation was determined in freshly prepared homogenates of sections of
the cerebral cortex by chemiluminescence (CL). Results. TBI significantly enhance free-radical oxidation intensity of
the neocortex in brain tissue of Wistar rats, and the studied peptides affect it in different ways - from a decrease in CL
intensity (the minimum value in TBI + RGP 0.1 group) to its increase (the maximum value in TBI + RGPGP 0.1 group).
The effect depends on the dose of glyproline. Conclusions. The results obtained, based on the analysis of the free radical
oxidation intensity of tissues, mainly indicate a different degree of correction of tissue homeostasis indicators. It can be
assumed that Arg-Pro-Gly peptide can be the basis for the development of new drugs for post-stress rehabilitation after
injuries of various levels and genesis.

Key words: glyprolines, regulatory peptides, free-radical oxidation, neocortex, traumatic brain injury.
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KOTOPbIX OMOJIOTMYECKH AKTUBHBIX IENTHIOB — Oe-
Ta-Ka3oMop(duHa, PHTEPOCTATUHOB W 1p. [numpo-
munel PG, PGP, GP, RGP, RPGP umeror mupokuit
CHEKTpP OMOJIOTMYECKOM aKTUBHOCTH: YYacCTBYIOT B
(hopMHPOBaHMH UMMYHHOTO OTBETa, OONAJAI0T aHK-
CHOJINTHYECKON M aHTHUCTPECCOPHON aKTUBHOCTBIO,
a TaKKe MPOSBISIOT TaCTPONPOTEKTUBHBIE (P HEKThI
Ha pa3IMYHBIX MOJEIISIX S3BOOOPAa30BaHUS Y KPBIC U
Mmbiieit [6]. Takue nentumpl, kak cemake (Met-Glu-
His-Phe-Pro-Gly-Pro) u cenank (Thr-Lys-Pro-Arg-
Pro-Gly-Pro), cranu odunmanbHeIMU TpernapaTtamu,

BBenenue

OnHo W3 Hambolee aKTyallbHBIX HAaIlpaBICHUH
COBpEMEHHON (DapMaKoJIOTUU — KOPPEKIUS TOCT-
CTPECCOPHBIX HapyIIEHUH padOoThl MO3ra pasind-
HOTro TeHe3a. MenukaMeHTO3Has MpOQIIIaKTHKA
YMEHBIICHHUS] BTOPUYHBIX MOBPEKIACHUM SBISETCA
[JIABHBIM PE3€PBOM YIYUYIICHHUS] HCXOAOB JICUCHUSA
UMT [1-3]. UMT uacto cTaHOBUTCSI NPUYUHOU He-
TaTUBHBIX OTJAJIICHHBIX U3MEHEHHU B IIEHTPAIbHOM
HepBHOU cucteme [4, 5]. B nocnennue necsatuierus
aKTUBHO M3YyYal0TCs KOPOTKHE TIHITPOIHHEI — CTPYK-

TYpBI, BKJITIOUAroIne B ce0s oT 2 10 10 aMHHOKHCIIOT.
[IponmHCOMEpIKAIIKE TENTHIBI BXOIAT B COCTaB He-

KOTOpPBIC BXOJSIT B CTAHJIAPT IMOCTCTPECCOPHON pea-
OmnUTaIMH TOCIIe TPaBM Pa3HOTO YPOBHS M TeHe3a.
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Onenka 3P QPEKTOB MPOTHMHCOACPIKAIINX ITCTITH-
JIOB ¥ IIPEnaparoB Ha KJIETOYHOM YpPOBHE, UX BIIH-
SIHUE€ HA HHTCHCUBHOCTb CBOOOAHOPAAUKAIBHOTO
OKHCJICHUS, TPEkKAE BCEr0 TKaHEH MO3ra, BaKHBI
JUIsl IOHUMAaHUS JeHCTBUS PEryISTOPHBIX MENTHIOB
JAHHOTO KJIacca, paclIMpeHus MOKa3aHui K UX MpH-
MEHEHMIO M IUIAHWPOBAHUS CHHTE3a HOBBIX IIUIIPO-
JIMHOB — MOTEHIMAJIBHBIX MpenaparoB. JlanbHelee
n3y4yeHne OWOJOrMYECKOM AaKTUBHOCTH IJIMIIPOJIU-
HOB SIBJIIETCS aKTyaJbHBIM U MEPCHEKTUBHBIM [7-9].
CBeneHMst 0 BOBIEYEHHOCTH HOBBIX IIMIPOJUHOBBIX
MOCJIEI0BAaTEILHOCTEN B MPOIIECCHl TKAHEBOIO rOMe-
ocrasza npu UMT HocAT enMHUYHBIA XapakTep.

Lens nccnenoBaHus — CPaBHUTH BIMSHUE TEIl-
tunoB RGRGP (Arg-Gly-Arg-Gly-Pro), RGP (Arg-
Gly-Pro), PRPGP (Pro-Arg-Pro-Gly-Pro) u PGPL
(Pro-Gly-Pro-Leu) B pa3nuuHbIX KOHLIEHTpALUAX Ha
WHTEHCUBHOCTH CBOOOTHOPAAMKAIHLHOTO OKUCIICHNUS
B HEOKOpPTEKCE MOJIOBO3PETBIX caMiloB Buctap mpu
BHYTPHOPIOIMHHOM BBeJieHHU ocie UMT.

MarepuaJ u MeTOAbI

B skcniepumeHTe MCMONIBb30BaIM MOJIOBO3PEIBIX
camiioB Bucrtap (n = 126), Bo3pact 2—3 mec. Kupot-
HBIX COZIep’Kajli B BHUBAapHUM IIpH TeMIieparype 22—
24 °C ¢ poctynom k muiie u Boze ad libitum. Kop-
MUJIM CTAHIAPTHBIM IPaHYIUPOBAHHBIM KOPMOM JUIsI
naboparopubix rpei3yHoB. [lentuasr RGRGP, RGP,
PRPGP u PGPL cunte3upoBans B @I'bY UnctutyT
MOJIEKYJISIPHOW TeHeTHKH HammoHanbHOTO Hccierno-
BaTeibCcKoro neHrpa «KypuaToBckuil MHCTUTYT» U
npeaocTaiieHbl akajeMukoMm H.D. MscoenoBbiM.

JluzaliH uccneoBaHusl IUJIAHUPOBAJICS B COOT-
BeTCTBHUH ¢ TpeboBanusaMHu «IIpaBui mabopaTopHO
npaktuku B Poccuiickoit denepammmy (I1pukaz M3
P® ot 23.08.2010 Ne 708-1) u dupextuBsr EBponeii-
CKOT'0 COI03a IO 3aLUTE KUBOTHBIX, UCIIOIb3YEMbIX
B HayuHbIX neisix (2010/63/EU). Ilpu conepxanun
KMBOTHBIX M BBIBEJCHHM HX M3 KCIEPUMEHTA py-

KOBOJCTBOBAJIMCH 3aKOHOM «O 3alllUTe >KUBOTHBIX
OT XecTokoro oopamenus» (. V, ct. 104679-I']] ot
01.12.1999). Ilpotokon ucclenoBaHUS YTBEPkKACH
Ha 3acefaHuu dThyeckoro komurera npu PI'BOY
BO «/lanbHEBOCTOUHBIN TOCYapCTBEHHBIH MEIH-
IUHCKHUH yHUBepcuTeT» Munsnpasa Poccun (mmpoto-
kot Ne 2 ot 05.02.2019). PasmencHue >KMBOTHBIX Ha
IpyMNIbI TPOBOAMIIM 32 ABE HEJENIN A0 Hayaia dKCIe-
pumenTta. Bo Bpemst «pHUBBIKaHUS» dKCIEPUMEHTa-
TOp €KETHEBHO B3BELIMBAJ XUBOTHBIX. l[lociennee
B3BEILIMBAaHUE MPOBOJWIN 3a OJHU CYTKH J0 Hadaja
skcniepuMmenTa. [lonoBo3penbie Kpbichl-caMIilsl Bu-
ctap (BO3pacT KUBOTHBIX — 2—3 MecsIa) ObUTH 00b-
€IMHEHBI B DKCTIEPUMEHTaJIbHbIE Tpynbl (Tabm. 1).

B nepBelil 1eHb SKCHIEPUMEHTA KUBOTHBIX IOJ-
Beprajm MoaenupoBaHHOW 3akpeiToit UMT (kpome
rpymnn «Kontponby, «NaCl») nerkoit crenenu Tsxe-
CTH B pe3yJibraTe cBOOOIHOrO majaeHus rpysa [10].
Uepes 2 yaca nociie YMT KpbIChI TTOJTyYaIu MIEPBYIO
U3 MATH UHBEKIUH, KOTOPBIE IOBTOPSUIM CO BTOPOTIO
TIO TISITHIN JIeHB SKCIIEPUMEHTA: BHYTPUOPIOIIMHHO B
yTpennue ackl BBogwau 1o 0,1 mi 0,9%-ro pactBo-
pa XJIOpuAa HaTpusl WM PACTBOPEHHBIX B HEM IVIH-
nposinHOB. Ha 1mectoll 1eHb )KMBOTHBIX BBIBOJIMJIN
U3 3KCHEPUMEHTa. DBTaHA3MI0 KPbIC IPOBOAMIN JI€-
KaluTalKueld MoJ WHIaJsLUOHHBIM HAapKO30M Iapa-
MU xsopogdopma. C J1eBOro noayuapus Mo3ra opaim
cepoe BEIIECTBO AJIsl IPUIOTOBICHHS TOMOICHATOB.

AKTHBHOCTb CBOOOAHOPAAMKAIBHOTO OKHCIIE-
HUS OINPEJENIAIN B CBEXENPUTOTOBIEHHBIX TOMOTe-
HaTax HEOKOPTEKCa METOIOM XEMIIIOMUHECLIEHIINN
(XJI) Ha mromMuHecueHTHOM criekTpomeTrpe LS 50B
(PerkinElmer, CIIIA), curnan crangapTU3UpOBaIIN
C IIOMOIIbIO BCTPOEHHOTO IIPOIPaMMHOIO obecrede-
Hust FinLab. Onpenensiu cBeTocymMmy 3a 2 MUHYTBI
nocie ObicTpoit Bembimkd XJI, MHIYIMpOBaHHON
Fe* (8S,,,)- [11, 12]. UuTencuBHOCTH XJI BBIpaskanu
B OTHOCHUTEJIBHBIX €IUHMLAX Ha | T TKaHH.

Tabnuya 1. Sxcnepumenmainvhule epynnwl

Table 1. Experimental groups

;;DHAEEI Hazpanue rpymnimel n UMT BBoaumslii npenapar Jo3za

1 KonTpons 18 — - -

2 NaCl 22 - NaCl 0,9 % -

3 UMT 13 + — —

4 YMT + NaCl 10 + NaCl 0,9 % -

5 UMT + RGP 0,1 8 + RGP 0,1 Mr/kr
6 UMT + RGRGP 0,1 8 + RGRGP 0,1 mr/kr
7 YMT + PRPGP 0,1 8 + PRPGP 0,1 Mr/kr
8 YMT + PRPGP 1 10 + PRPGP 1,0 mr/kr
9 YMT + PGPL 0,1 9 + PGPL 0,1 Mr/kr
10 YMT + PGPL 1 8 + PGPL 1,0 mr/kr
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[Ipu BBIMTOJTHEHWH CTAaTHCTHUYECKON 00pabOTKH
MTPOBOJIMIIA OIEHKY HOPMAaJIbHOCTH pacrpe/ieieHHs
no ko3ddunrenTaMm acuMMeTpuH U dKkcueccy. JaH-
HBbIC BapUAIlMOHHBIX PSIIOB TPEICTABICHBI B BUIC
cpenHero apudmernueckoro 3HadeHust (M) U craH-
nmaptaoro otkiaonenus (SD). Ilockompky pacmpe-
JIeJIEHUEe OTIMYANIOCh OT HOPMAallbHOTO, Pa3IHyus
MEXJTy TPYTIIaMH OIIEHUBAJIH C TIOMOIIHIO KPUTEPHS
ManHa — YUTHHM, KPUTHYECKUI YpPOBEHb 3HAUYMMO-
CTH HYJIEBOHW CTaTUCTHYECKOM T'MIIOTE3bI (p) MPUHU-
manu pasasiM 0,05 [13].

Pe3yabTarhl U MX 00CyXKIEeHUE

YcranosiieHo, yto UMT CyniecTBEHHO BiUsIET
Ha MUHTEHCUBHOCTb CBOOOJHOPAAUKAIBHOIO OKUCIIE-
HUSl B HEOKOPTEKCE TOJIOBHOIO MO3ra Kpbic Bucrap
(tabn. 2). Pasnuunit no Benuuuue S, ,, MEXKAY Ipyll-
namu «KonTtponb» u «NaCl» we 3adukcupoBano. B

rpynne «4YMT» 3nadenue S, ;, Gonblie, yeM B IpyIl-
nax «Kontpons» u «NaCly», coorBercTBeHHO B 1,8 1
2,0 pa3za, B rpymme «YMT+NaCl» — cooTBeTcTBEHHO
B 2,3 u 2,6 paza. B rpymme «UMT+RGP» moxaza-
Tenb S, Oonbuie, ueM B rpynnax «KoHTpouby u
«NaCl», B 1,5 u 1,7 pa3a cOOTBETCTBEHHO, U MEHb-
me, ueM B rpynmax «YMT+NaCly, «<YMT+RGRGP
0,1», «<UMT+PRPGP 0,1» u «<HMT+PRPGP 1», B
1,5, 2,8, 2,1 u 1,3 pa3a coorBercTBeHHO. B rpymnme
«YMT+RGRGP» Benuunna S, ;, Oonblie, 4em B rpy1-
nax «Kontpomb», «NaCly, «UMT», «UMT+RGP
0,1», «<AMT+PRPGP 1» u «<UMT+PGPL 0,1», B 4,2,
4,7,2,3,2,8,2,2 12,1 paza COOTBETCTBEHHO.

B rpynne «UMT+PRPGP 0,1» mnoxka3arenn
S,,;; 6onbmie, uem B rpynmax «Konrpoms», «NaCly,
«UMT», «UMT+RGP 0,1», «<UMT+PRPGP 1» nun
«4UMT+PGPL 0,1», B 3,1, 3,5, 1,7, 2,1, 1,6 u 1,6
pa3za coorBercTBeHHO. B rpynme «YMT-+PRPGP
1» 3nHauenue S, Oonbuie, yeM B rpymmax «Kon-

Taonuya 2. Humencusnocmo XJI (S,,,,) comozenamos mosea camyog kpuvic Bucmap

Table 2. Chemiluminescence of brain homogenates of male Wistar rats

Howmep

HasBanue rpymmst
TpyIIBI

Sinai p

1 KonTpomns (n = 18)

10,1 + 3,24

2 NaCl (n =22)

8,97 6,08

3 YMT (n = 13)

Ps, <0011

18,41 + 4,46 < 0,01 1

4 YMT + NaCl (n = 10)

2327+ 11,89

Py <0017
Py, <0017

5 YMT + RGP 0,1 (n = 10)

Ps, <0017
Ps», <0011
ps..=0,032 ]

14,96 £ 5,27

6 YMT + RGRGP 0,1 (n = 8)

42,18 + 18,54

P <0011
P2 < 0,017
Ps; < 0,017
DPss <0011

7 YMT+PRPGP 0,1 (n = 8)

31,86 + 12,13

p7, <0011
P, <0017
P75 <0017
P2s<0,011

8 YMT+PRPGP 1 (1 = 10)

Py <0011
Py <0011
Pss =002 1
Pss=0,038 |
P, =0,018 |

19,2 + 5,46

9 YMT+ PGPL 0,1 (n = 9)

Doy < 0,011
Dy, <0,011
Dos=0,05
Do, =0,033 |

19,53 £9,96

10 YMT+ PGPL 1 (n=38)

30,93 + 15,00

P <0017
D02 <0011
Pios <0017
Dios = 0,047 1
Do = 0,044 1

Hpumeuauue: T — 8e/IUHUHA noKkasameiis 60ﬂbm6, uem 6 cpaeﬂusae/woﬁ epynne; l — BeJIUYUHA noKazameiid MeHblle,

uem 6 cpagHUBaeMoll epynne.
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Tporb», «NaCly, «UHMT+RGP 0,1», B 1,9, 2,1 u
1,4 pa3a COOTBETCTBEHHO, U MEHbIIIE, YeM B I'PYII-
max «UMT+RGRGP 0,1», «UMT+PRPGP 0,1»
n «YMT+PGPL 1», B 2,2, 1,6 u 1,6 pa3a cooTBet-
ctBeHHo. B rpymme «UMT+PGPL 0.1» Benmmunna
S, 4 Oomnbie, yem B rpynmnax «Konrposs» u «NaCly,
B 1,9 m 2,2 pa3a COOTBETCTBEHHO, U MECHBIIIC, YeM
B rpynnax «YMT+RGRGP», «<YMT+PRPGP 0,1»
u «YMT+PGPL 1», B 2,1, 1,6 u 1,6 pa3a coorBet-
ctBeHHo. B rpymme «UYMT+PGPL 1» mnoxa3zarens
S,,;; 6onbire, uem B rpynmnax «Konrpomb», «NaCly,
«UMT+NaCl», «<YMT+PRPGP 1» u «UMT+PGPL
0,1»,B8 3, 3,4, 1,3, 1,6 u 1,6 paza COOTBETCTBEHHO.

TonoBHO# MO3r Hambosnee ys3BUM K JEHCTBUIO
CBOOO/IHBIX PAJHMKaJIOB U Pa3BUTHUIO OKUCIUTEIBHO-
ro cTpecca, Tak Kak COJep)KaHUe JMIHUJOB COCTaB-
nsier 6onee 50 % cyxoro BemiectBa mMo3ra. Kpome
TOrO, €ro TKaHW OTIMYAIOTCS BBICOKOH CKOPOCTBIO
MeTa0oIM3Ma W HU3KOH CKOPOCTBIO pereHepanuu
KJIETOK, @ TaK)K€ MMEIOT MOBBIIIEHHYIO UyBCTBUTEb-
HOCTh K THIIOKCHU, HIIEMHYECKHUM HAPyIICHUAM
[14]. [Ipu >TOM TUNEPIPOMYKIUS aKTUBHBIX (HOpPM
KHCJIOpO/a, HapsAdy ¢ HapyLICHUSMH CHCTEMbl aHTHU-
OKCHJAHTHOH 3aILUTHI, SIBISETCS OAHUM U3 BEILyLINX
MEXaHU3MOB MoBpexaAcHUs kietok npu UMT [15].
B psize uccienoBaHnii oTMe4anoch, YTO MPOLECCH
BTOPUYHOTIO MOBPEXIEHHUS TKAHU MO3Ta, B TOM YHC-
Jie ¥ 33 CYeT IEPEKHCHOIO OKUCIICHWs JIMIHUIOB, B
HEKOTOPBIX CIIydasx IpeodiasatoT Haj MpoLeccaMmu
BoccTaHoBJIeHU [16]. B To ske BpemMst H3BECTHO, UTO
MIPUMEHEHHUE TTIUTIPOIMHOB «cellaHk», Pro-Gly-Pro n
Pro-Gly-Pro-Leu B no3e 0,1 Mr/kr npu BHyTpuOpIo-
IIMHHOM BBeIeHNH B TedeHne 20 AHEH yCHenHo yr-
HEeTaeT JIMIMONIEPOKCUIAIINIO B TKaHIX Mo3ra [17].

OTcyTcTBHE PA3NUYMA 1O MHTEHCHBHOCTH XJI
(Bemuuune S, ;) Mexnay rpynnamu «KoHTpombs» u
«NaCl» yka3bIBaeT Ha TO, 4YTO CKOPOCTh OOpa3oBa-
HUS TIEPEKUCHBIX PaJNKAJIOB JIUIHUIHOW MPUPOABI B
3TUX Ipynnax opuHakosa. B rpynne «HMT» aktus-
HOCTh CBOOOJHOPAANKAIBHOTO OKUCIICHHS JTUITH/IOB
Oonble, yem B rpynmnax 6e3 UMT (uto cornacyercs ¢
MOJTy4YEeHHBIMH HAMHU paHee JaHHbIMU [15]), 1 MeHb-
e, 4eM Y JKMBOTHBIX, ITOJyYaBUIMX MENTUABI Arg-
Gly-Arg-Gly-Pro u Pro-Arg-Pro-Gly-Pro. B rpynme
«YUMT+NaCl» ckopocTh 00pa3oBaHUsl JHIIONEPOK-
CUIHBIX DaJUKaJOB BbIIIE, 4eM B rpymmax «KoH-
Tpoib», «NaCl» u «UMT+RGP 0,1», HO HIKE, YeM
B rpynne «UMT+PGPL 1», B rpynne «YHMT+RGP
0,1» ona BbImIe, yeM B rpynmnax «KoHTpoiby, «NaCly,
1 HIKE, YeM B MO3T€ KpPbIC B IpyMIiax, HOJIy4aBIInX
NaCl, RGRGP u PRPGP nocne UMT.

B rpynnax «UYMT+RGRGP 0,1», «UMT+
PGPL 1» m «<UMT+PRPGP 0,1» WHTECHCHBHOCTH
XJI GompIie IO CPaBHEHHUIO C OCTATBHBIMH TPYIIIIa-
mu, B rpymre «UMT+PRPGP 1» — mo cpaBHeHHIO
¢ rpymmamu «Koutpomb», «NaCly u «UMT+RGP
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0,1», HO menbIe, yeMm B rpynmnax «4YMT+RGRGP
0,1», «<AMT+PRPGP 0,1» u «<YMT+ PRPGP 1». B
rpymmne «UYMT+PGPL 0,1» ckopocTth 0Opa3zoBaHus
JUMONEPOKCUAHBIX PAIUKAIOB BBIIIEC, YeM B IpyM-
nax «Koutponb» u «NaCl», u HUXe, 4eM B rpyI-
nax «<YMT+RGRGP 0,1», «<UMT+PRPGP 0,1», u
«UMT+PGPL 1».

3akjaoueHmne

Ilonyyennsie pe3ynbTaThl CBUIETEILCTBYIOT O
pa3HON CTEMEeHH KOPPEKIMH HU3YYCHHBIMU TIIHIPO-
JIMHAMM TIO0Ka3aTejeld TKaHeBOro romeocrasa. Cae-
TOCyMMa 3a 2 MHUHYTBI MOCJE «OBICTPOI» BCIIBIII-
KH, KOTOpas OTpakacT HAKOIUICHUE IEPEKUCHBIX
paguKajgoB JUMUATHOW TMPUPOABI, MHUHUMaTbHA B
rpymme «YMT+RGP 0,1» 1 makcumanbpHa B TPYIIITE
«YMT+RGPGP 0,1». MoxHO NpeanosioKuTh, 4TO
nentun Arg-Pro-Gly moxer sBisThcs 0a3oi uist
pa3paboTKK HOBBIX MpPENapaToB.

Cnucok Jiureparypsl

1. Ilypac 10.B., Taneimos A.D., Kpsuios B.B. Jle-
KOMITPECCHBHAS TPETaHAIMS Yeperna B paHHEM TIEpHOJIe
TSDKEIION YeperrHO-MO3TOBOH TpaBMbI. Helipoxupypaus.
2011;(3):19-26.

2. Tamemos A.D., Msatann M.IO., Kykcosa H.C.,
HNodde 10.C., Kopnonckuit A.10. MenukameHTo3Has
HEHPONPOTEKIIMSI B  OCTPOM MEpPHONE  YEpEerHO-
MO3TOBOM TpaBMbl CpeJHel cTeneHu TshkecTu. Meo.
cos. 2015;(10):82-92.

3. Khalili H., Niakan A., Ghaffarpasand F. Effects of
celebrolisin on functional recovery in patients with se-
vere disability after traumatic brain injury: A historical
cohort study. Clin. Neurol. Neurosurg. 2017;(152):34—
38. doi: 10.1016/j.clineuro.2016.11.011

4. Jluxrepman JLb., [ToranoB A.A., Kinesno B.A.,
Kpasuyk A.Jl., Oxnonkos B.A. ITocnencTsust uepenHo-
MO03roBod TpaBmbl. Cyo. med. 2016;2(4):4-20. doi:
10.19048/2411-8729-2016-2-4-4-20

5. ToBopoBa H.B. OkucnuTenbHBIN CTpecc U €ro
MEIMKaMEHTO3Hasi KOPPEKLUs MEKCHJO0JIOM TIpU 4e-
PEIHO-MO3TOBOM TpaBMe. Heomaodc. med. nomousn.
2013;(2):36-40.

6. XKyiixoBa C.E. I'munponunsl — peryiasTopHble
NEeNTUABl C HWHTETPATHUBHBIM NCWCTBHEM. Humezp.
@uzuon. 2020;1(4):303-316. doi: 10.33910/2687-1270-
2020-1-4-303-316

7. AnppeeBa JI.A., Mscoenos H.®. CrpykrypHO-
(YHKITHOHATIBHBIE MCCIICTOBAHUS NETTHIOB — OCHOBA
CO3JaHMsI ~ HOBBIX  JIGKAPCTBEHHBIX  MpenaparoB.
Oxrcnepum. u kaun. papmaron. 2015;78(S):6(2).

8. BeionoBa T.B., Angpeea JLA., Iles-
yenko K.B., IlleBuenxo B.II., Mscoenos H.®. Cun-

T€3 W  WCCIEAOBAaHUS IPOCTBIX  IIHIIPOJINHOB.
Hevipoxumusa. 2016;33(3):230-237. doi:  10.7868/
S1027813316030134

SIBERIAN SCIENTIFIC MEDICAL JOURNAL 2022; 42 (2): 44-50



Konecnuxosa A.A. u 0p. Brusnue enunponunos Ha UHMeHCUBHOCb C80000HOPAOUKATLHOZO ...

9. Ilerposckuit A.K., Ilerporckas A.lIO., Ko-
cenko M.B., Angnpeesa JI.A., CmupnoB H.A., ®eno-
pos B.H. Apnanrtorennas axtuBHocTh Cemakca Hu
CenaHka: 93KCIIEpUMEHTAIILHOE HCCIe0BaHue. Meo.
anem. 2017:46(1):114-118.

10. Sivandzade F., Algahtani F., Cucullo L. Trau-
matic brain injury and blood-brain barrier (BBB):
underlying pathophysiological mechanisms and the
influence of cigarette smoking as a premorbid condi-
tion. Int. J. Mol. Sci. 2020;21(8):2721. doi: 10.3390/
ijms21082721

11. Moxperosa E.B., Tomunka I.C., JIebenpko O.A.,
Kopanwsckuit FO.IN, fAxymesa H.IO., ymax A.lO.,
Manees B.B. CocTosiHue OKCHJaTUBHOIO cTaryca y
OOJIBHBIX KIICHIEBBIM PHKKETCHO30M, 00YCIOBICHHBIM
R. heliongjiangensis, BBIBICHHBIX Ha Iore XaOa-
pOBcKorO Kpast. Janvruesocm. med. sc. 2021;(4):20-23.
doi: 10.35177/1994-5191-2021-4-3

12. Sazonova E.N., Lebedko O.A., Tsymbalist N.A.,
Gusev [.A., Samarina E.Yu., Malofey Yu.B. The role of
amino acid arginine and nitric oxide system in imple-
menting cardioprotective effect of non-opioid analogue
of leu-enkephalin in newborn albino rats after intra-
uterine hypoxia. Russ. Op. Med. Jour. 2020;9(4):e0401.
doi: 10.15275/rusom;j.2020.0404

13. Menuk B.A., Tonmaues M.C., ®umman b.b.
Cratuctuka B MeIullMHEe W Ouonoruu: PykoBoacTBO.
T. 1. M.: Menuuuna, 2000. 412 c.

14. Slominsky P.A., Shadrina M., Kolomin T.A.,
Stavrovskaya A., Filatova E.V., Andreeva L.A., Illari-
oshkin S., Myasoedov N.F. Peptides semax and selank
affect the behavior of rats with 6-OHDA induced PD-
like parkinsonism. Dokl. Biol. Sci. 2017;474(1):106—
109. doi: 10.1134/S0012496617030048

15. ®neitmvan M.IO., Toncrenox M.B., MHHO-
KeHTbeB A.A. Bimsiaue nentuaa «Cenank» Ha ypOBCHb
OKHCJIMTEIIFHOTO CTPEeCcca B TOJIOBHOM MO3T€ M TOHKOH
KHIIKEe OENbIX KPBIC HA MOJEIHU YePErHO-MO3TOBOM
TpaBmbl. Cub. Hayu. med. . 2019;39(2):46-51. doi:
10.15372/SSMJ20190205

16. KpsumoB B.B., Ilypac 10.B. Ilaro¢wusuo-
JIOTHYECKHE MEXaHU3MBI 4 BTOPHYHOIO MOBPEKICHUS
MO3ra TpU UYEepermHO-MO3roBON TpaBMme. Hegpon. oic.
2013;18(4):4-7.

17. ScensBckas A.JI., CamorpyeBa M.A., 1luGu-
30Ba A.A., MscoenoB H.®., Aunpeesa JI.A. Briusiaue
DIMIIPOITMHOB HAa TIEPEKHCHOE OKHUCICHHE JIHITUIOB
B THUIIOTAJAMUYCCKOH U TpepOHTAIBHONW O00NACTIX
TOIOBHOTO MO3ra B  YCIOBHSX  «COIIHAJIBHOTO
crpecca. Acmpax. meo. oc. 2020;15(3):79-85. doi:
10.17021/2020.15.3.79.85

References

1. Puras Yu.V., Talypov A.E., Krylov V.V. Decom-
pressive craniotomy in acute period of severe head in-
jury. Neyrokhirurgiyva = Neurosurgery. 2011;(3):19-26.
[In Russian].

CUBUPCKUIA HAYYHbIV MEAVLMHCKUIA XKXYPHAI 2022; 42 (2): 44-50

2. Talypov A.E., Myatchin M.Yu., Kuksova N.S.,
Ioffe Yu.S., Kordonskii A.Yu. Drug-based neuroprotec-
tion in acute phase of traumatic brain injury of mod-
erate severity. Meditsinskiy sovet = Medical Council.
2015;(10):82-92. [In Russian].

3. Khalili H., Niakan A., Ghaffarpasand F. Effects of
celebrolisin on functional recovery in patients with se-
vere disability after traumatic brain injury: A historical
cohort study. Clin. Neurol. Neurosurg. 2017;(152):34—
38. doi: 10.1016/j.clineuro.2016.11.011

4. Likhterman L.B., Potapov A.A., Klevno V.A.,
Kravchuk A.D., Okhlopkov V.A. Aftereffects of head
injury. Sudebnaya meditsina = Russian Journal of Fo-
rensic Medicine. 2016;2(4):4-20. [In Russian]. doi:
10.19048/2411-8729-2016-2-4-4-20

5. Govorova N.V. Oxidative stress and its drug
correction with mexidol in traumatic brain injury. Ne-
otlozhnaya meditsinskaya pomoshch’ = Emergency
Medical Care. 2013;(2):36-40. [In Russian].

6. Zhuikova S.E. Glyprolines — regulatory peptides
with integrative action. Integrativnaya fiziologiya = In-
tegrative Physiology. 2020;1(4):303-316. [In Russian].
doi: 10.33910/2687-1270-2020-1-4-303-316

7. Andreeva L.A., Myasoedov N.F. Structural and
functional studies of peptides are the basis for the crea-
tion of new drugs. Eksperimental 'naya i klinicheskaya
farmakologiya = Experimental and Clinical Pharma-
cology. 2015;78(S):6(2). [In Russian].

8. V’yunova T.V., Andreeva L.A., Shevchenko K.V,
Shevchenko V.P., Myasoedov N.F. Synthesis and stud-
ies of simple glyprolines. Neyrokhimiya = Neurochem-
istry. 2016;33(3):230-237. [In Russian]. doi: 10.7868/
S1027813316030134

9. Petrovsky A.K., Petrovskaya A.Yu., Kosen-
ko M.V,, Andreeva L.A., Smirnov N.A., Fedorov V.N.
Adaptogenic activity of Semax and Selank: an experi-
mental study. Meditsinskiy al ' manakh = Medical Alma-
nac. 2017:46(1):114-118. [In Russian].

10. Sivandzade F., Algahtani F., Cucullo L. Trau-
matic brain injury and blood-brain barrier (BBB):
underlying pathophysiological mechanisms and the
influence of cigarette smoking as a premorbid condi-
tion. Int. J. Mol. Sci. 2020;21(8):2721. doi: 10.3390/
ijms21082721

11. Mokretsova E.V., Tomilka G.S., Lebed’ko O.A.,
Koval’skii Yu.G., Yakusheva N.Yu., Shchupak A.Yu.,
Maleev V.V. The state of the oxidative status in patients
with tick-borne rickettsiosis caused by R. heliongjian-
gensis identified in the south of the Khabarovsk region.
Dal’nevostochnyy meditsinskiy zhurnal = Far East
Medical Journal. 2021;(4):20-23. [In Russian]. doi:
10.35177/1994-5191-2021-4-3

12. Sazonova E.N., Lebedko O.A., Tsymbalist N.A.,
Gusev [LA., Samarina E.Yu., Malofey Yu.B. The role of
amino acid arginine and nitric oxide system in imple-
menting cardioprotective effect of non-opioid analogue
of leu-enkephalin in newborn albino rats after intrau-

49



Kolesnikova A.A. et al. Effects of glyprolines on free-radical oxidation in the brain neocortex ...

terine hypoxia. Russ. Op. Med. Jour. 2020;9(4) ):e0401.
doi: 10.15275/rusom;j.2020.0404

13. Medik V.A., Tolmachev M.S., Fishman B.B.
Statistics in medicine and biology: a guide. Vol. 1. Mos-
cow: Meditsina, 2000. 412 p. [In Russian].

14. Slominsky P.A., Shadrina M., Kolomin T.A.,
Stavrovskaya A., Filatova E.V., Andreeva L.A., Illari-
oshkin S., Myasoedov N.F. Peptides semax and selank
affect the behavior of rats with 6-OHDA induced PD-
like parkinsonism. Dokl. Biol. Sci. 2017;474(1):106—
109. doi: 10.1134/S0012496617030048

15. Fleishman M.Yu., Tolstenok I1.V., Inno-
kent’ev A.A. Effects of peptide selank on oxidative
stress in the brain and thin intestine of white rats on
experimental model of traumatic brain injury. Sibirskiy

Caenenus 00 aBTopax:

nauchnyy meditsinskiy zhurnal = Siberian Scientific
Medical Journal. 2019;39(2):46-51. [In Russian]. doi:
10.15372/SSMJ20190205

16. Krylov V.V., Puras Yu.V. Pathophysiological
mechanisms of secondary brain damage in traumatic
brain injury. Nevrologicheskiy zhurnal = Neurological
Journal. 2013;18(4):4-7. [In Russian].

17. Yasenyavskaya A.L., Samotrueva M.A., Tsibi-
zova A.A., Myasoedov N.F., Andreeva L.A. The influ-
ence of glyprolines on lipid peroxidation in the hypotha-
lamic and prefrontal areas of the brain under conditions
of “social” stress. Astrakhanskiy meditsinskiy zhurnal =
Astrakhan Medical Journal. 2020;15(3):79-85. [In Rus-

sian]. doi: 10.17021/2020.15.3.79.85

Anna AnexcanapoHa KosecnukoBa, ORCID: 0000-0002-0783-9293; e-mail: anna-kostina-88@mail.ru
FOaust Bopucosna Madgogeii, x.6.1., ORCID: 0000-0001-5698-3665, e-mail: malofey2009@mail.ru
Haraabs IOpbeBHa SIkymeBa, k.¢.1., ORCID: 0000-0003-1561-5465, e-mail: whiteout@mail.ru

HUean Baagumuposuy TosicTeHok, k.0.H., ORCID: 0000-0002-0822-3431, e-mail: toiv@bk.ru

Ouibra BukropoBna /lemuoBa, x.0.H., e-mail: zadvornaya.87@mail.ru

Jlronmuna AnexcanaposHa Anapeea, ORCID: 0000-0002-3927-8590, e-mail: landr@img.ras.ru
Hukouaii ®enqopoBuy Msicoenos, 1.x.H., mpod., akagemuk PAH, ORCID: 0000-0003-1294-102X,

e-mail: nfm@img.ras.ru.

Mapuna IOpreBna ®ueiimman, n1.m.H., ORCID: 0000-0002-9337-2801, e-mail: marfl@yandex.ru

Information about the authors:

Anna A. Kolesnikova, ORCID: 0000-0002-0783-9293; e-mail: anna-kostina-88@mail.ru

Yulia B. Malofey, candidate of biological sciences, ORCID: 0000-0001-5698-3665, e-mail: malofey2009@mail.ru
Natalya Yu. Yakusheva, candidate of pharmaceutical sciences, ORCID: 0000-0003-1561-5465, e-mail: whiteout@mail.ru
Ivan V. Tolstenok, candidate of biological sciences, ORCID: 0000-0002-0822-3431, e-mail: toiv@bk.ru

Olga V. Demidova, candidate of biological sciences, ORCID: 0000-0003-3573-6918, e-mail: zadvornaya.87@mail.ru
Liudmila A. Andreeva, ORCID: 0000-0002-3927-8590, e-mail: landr@img.ras.ru

Nikolai F. Myasoedov, doctor of chemical sciences, professor, academician of the RAS, ORCID: 0000-0003-1294-102X,

e-mail: nfm@img.ras.ru

Marina Yu. Fleishman, doctor of medical sciences, ORCID: 0000-0002-9337-2801, e-mail: marfl@yandex.ru

IHocmynuna 6 pedaxyuio 07.02.2022
Ilocne oopabomku 11.02.2022
Ipunsma x nyonuxayuu 21.02.2022

50

Received 07.02.2022
Revision received 11.02.2022
Accepted 21.02.2022

SIBERIAN SCIENTIFIC MEDICAL JOURNAL 2022; 42 (2): 44-50



VK 616.45-001.1/.3:616.89-008.447 DOI: 10.18699/SSMJ20220208
OpurunanbHoe uccienosanue / Research article

Bausinue INIMIIPOJIMHOB HA HHTCHCUBHOCTDb IECPEKUCHOI'0
OKHUCJICHUA JUIINUIA0OB B HUMMYHOKOMIICTCHTHBIX OpraHax
KPbIC-CaAMIIOB B YCJIOBUAX I/IH(I)OpMaHI/IOHHOFO cTrpecca

AJL ScensiBekas', I .H. l'enarynnuna', JILA. AngpeeBa’, H.®. Mscoenos’, M.A. CamorpyeBa'

! Acmpaxanckuil eocyoapcmeennviil meouyunckuil ynugepcumem Munzopasa Poccuu
414000, e. Acmpaxanw, yn. baxunckas, 121

? Hayuonanwnolil ucciedosamenvckuil yenmp « Kypuamoeckuti uncmumymy

123182, 2. Mocxksa, na. Axademuxa Kypuamosa, 1

Pe3rome

Beenenne. 3yueHne pa3audHbBIX aclEKTOB CTPECC-PEAKTHBHOCTH MMMYHHOH CHCTEMBI OpraHM3Ma Hapsiay C IOHC-
KOM CpEJCTB KOPPEKLHHU, XapaKTEPU3YIOIUXC] UMMYHOPETYJIUPYIOIUMU CBOMCTBAMY, SBIISIETCS OIHUM U3 aKTyajlb-
HBIX HanpaslieHHH Gu3nonoruu u papmakosioruy. B HacTosiee Bpemst 0CoObIii HHTEpEC B IPAKTUYECKOM IIPUMEHEHUH
B KaueCTBE IMEPCIIEKTHBHBIX OMOPETYISTOPOB IMPEACTABISIOT HEHPOMENITH I, OTHOCSIIHUECS K IPYIIIE IMIIPOJIHMHOB
(3apeructpupoBaHHbIii npemapar «Cenank» u HoBBle coenuHeHus: Pro-Gly-Pro-Leu u Pro-Gly-Pro), B wacTHOCTH HX
BIIMSIHUE Ha MPOLECCHl CBOOOIHOPAIUKAILHOTO OKHCICHHUS, @ TaKXKe CIIOCOOHOCTh BOCCTaHABIMBATH M3MEHCHUS CO
CTOPOHBI UMMYHHOW CHUCTEMBI, B TOM 4uciie (pOpMHUpYEMbIE B OTBET Ha cTpecc. L{esb uccienoBanus — n3ydeHue Bius-
HUSI DIMIPOJIMHOB HA MHTEHCHBHOCTD MEPEKHCHOTO OKHMCIICHHS JINIHJIOB, aKTHBHOCTD KaTasla3bl B CEJIE3EHKE U TUMYCE
KPBIC B YCIIOBHUSIX 3KCHEPHUMEHTAIBHOTO HH(POPMAIIMOHHOTO cTpecca. MarepuaJs U MeToAbl. VccienoBanne BITIONHE-
HO Ha OEJIbIX HeJIMHEHHBIX KPBICaX-CaMIIaX, Ha KOTOPBIX B TeueHne 20 aHeH BOCIPOU3BOANIN MOEIb HH(DOPMAIIMOHHO-
ro CTpecca, OCHOBaHHYIO Ha (DOPMHUPOBAHUH Y KUBOTHBIX IMOBEICHHS B MHOTOAJIBTCPHATHBHOM IHUIIEA00BIBATCIIBHOM
nabupunTte. CTaHIapTHBIMU CIIEKTPO(POTOMETPHUUSCKIMU METOAAMH OIPEIEIISUIN CXOHOE COJlEpKaHNE MAJIOHOBOTO
JIMaJIbJIeTH A, CKOPOCTh CIIOHTAHHOTO M acKOpOaT-3aBHCUMOTO TIEPEKHCHOTO OKHCIICHHS JINTIHIOB, a TAKXKE OLCHUBAIIN
AaKTMBHOCTH KaTajla3bl B TOMOTCHATE TUMYCa M CEJIe3€HKH YKCIIEPHUMEHTAIbHBIX )KUBOTHBIX. Pe3ybTarsl. B n3ydaembix
CTPECCOTEHHBIX YCIOBHIX OTMEYAJIOCh YCHJIEHHE MPOIECCOB JIUMHIHON nepokcunannu. Ha ¢oHe BBeneHUs cenaHKa,
Pro-Gly-Pro u Pro-Gly-Pro-Leu ycTanoBieHO yMeHbIlIEHHE HHTEHCHBHOCTH MPOLIECCOB MEPEKUCHOTO OKUCIICHUS JIH-
ITMJI0B B TOMOT€HATaX TKaHU CEJIE3EHKH M TUMYCa KPbIC-CaMIOB (CHH)KEHHE NCXOJHOTO YPOBHSI, CKOPOCTH CIIOHTAHHOTO
1 acKop0OaT-3aBUCHMOTO NTEPEKUCHOTO OKUCIICHNUS JIMIIAIOB). 3aK/I04eHne. BBeieHne HeHpOenTHI0B, OTHOCSIIUXCS
K TpymIe TIUnponnHoB (cenank, Pro-Gly-Pro-Leu u Pro-Gly-Pro), B ycnoBusx ctpecca nH(pOpMaMOHHOTO XapakTepa
CHOCO6CTByeT CHMXXCHUIO MHTCHCUBHOCTHU IMPOLECCOB MEPEKUCHOTO OKUCICHUA JIMITUAO0B, YTO YKa3bIBA€T Ha CTPECC-
IIPOTEKTOPHOE U UMMYHOKOPPUTHPYIOLIEE JCHCTBUE U3Y4acMbIX BELLIECTB.

KiroueBble ciioBa: HEHpONENTHABI, TIHNPOIUHBI, WH(GOPMAIMOHHBIA CcTpecc, celaHk, Pro-Gly-Pro m
Pro-Gly-Pro-Leu, Tamyc, cene3eHka, IepeKuCcHOe OKUCIICHIE JTUITHA0B, KaTaxas3a, MaJIOHOBBIN THAIbICTHI.
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Effect of gliprolines on lipid peroxidation rate in male rats’
immunocompetent organs under conditions of information stress
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Abstract

Introduction. The study of various aspects of the stress-reactivity of the body’s immune system, along with the search
for correction tools characterized by immunoregulatory properties, is one of the most relevant areas of physiology
and pharmacology. Currently, neuropeptides belonging to the group of glyprolins (the registered drug “selank” and
the new compounds Pro-Gly-Pro-Leu and Pro-Gly-Pro) are of particular interest in practical application as promising
bioregulators, in particular their effects on the processes of free radical oxidation, as well as the ability to restore
changes from the immune system, including those formed in response to stress. The aim of the study: was to study
the effect of glyprolins on the intensity of lipid peroxidation, catalase activity in the spleen and thymus of male rats
under experimental information stress. Material and methods. The study was performed on white nonlinear male
rats on which the model of information stress, based on the formation of behavior in animals in a multi-alternative
food-producing maze, was reproduced for 20 days. The initial content of malondialdehyde, the rate of spontaneous and
ascorbate-dependent lipid peroxidation were determined by standard spectrophotometric methods, and the activity of
catalase in the homogenate of the thymus and spleen of experimental animals was evaluated. Results. Under the studied
stress conditions, an increase in peroxidation processes was noted. Against the background of the introduction of selank,
Pro-Gly-Pro and Pro-Gly-Pro-Leu, the suppression of the intensity of lipid peroxidation processes in the homogenates
of the spleen and thymus tissue of male rats was established (a decrease in the initial level, the rate of spontaneous and
ascorbate-dependent lipid peroxidation). Conclusions. Injection of neuropeptides belonging to the group of glyprolins
(selank, Pro-Gly-Pro-Leu and Pro-Gly-Pro) under informational stress conditions contributes to the suppression of
the intensity of lipid peroxidation processes, which indicates the stress-protective and immunocorrective effect of the
studied substances.

Key words: information stress, selank, Pro-Gly-Pro, Pro-Gly-Pro-Leu, thymus, spleen, lipid peroxidation, catalase,
malondialdehyde.
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BBenenue Iee M3y4eHUe 3TOM B3aUMOCBS3M MOXKET MOMOYb B
MOHUMAHUHN OCHOBHBIX NAaTOICHETUYECKUX MEXaHU3-
V3ydenne — pasiMuHBIX  ACIEKTOB  CTPECC- yop pPa3BUTHUS PA3TUYHBIX 3a00J€BaHUN, B OCHOBE

PEaKTUBHOCTH MMMYHHOH CHCTEMbl OpraHuM3Ma Ha-
psfy C IIOMCKOM CPEICTB KOPPEKLUH, XapaKTepu-
3YIOMIMXCST WMMYHOPETYJIHPYIOUIMMH CBOMCTBaMH,
SIBIISICTCS OJIHUM M3 aKTyaJIbHbIX HalpaBICHUH (u-
3uonoruu U papmakonoruu [1-3].

KOTOPBIX JIGKHUT CTPecC, a TaKKe yKa3aTh HaIpab-
JIeHHe TMoMcKa (apMaKoIOTHUYECKHX IMpenaparos,
CIOCOOHBIX MPEPBaTh MATOJOTHYECKYI0 aKTHBHOCTD
AKTUBHBIX ()OPM KHUCIIOPOJIA U, KaK CJICJCTBHE, OKUC-
JTUTENBHOTO cTpecca [4—8]. AKTyaapbHBIM HarmpaB-

Hccnenosanus mocleaHuX JIECATHICTHH JEMOH-
CTPHUPYIOT B3aUMOCBS3b HMMYHOOIIOCPEIOBAHHBIX
M3MCHCHHM, HAIPUMEpP, CHCTEMHOTO BOCITATUTEITb-
HOTO OTBETa M OKHUCIUTENIbHOTO cTpecca. JlanbHei-

JICHHEM TIOCIICJIHUX JIET SIBIISICTCSl M3YYCHHUE CTpecC-
ca mHPOPMAITMOHHOTO XapakTepa, 00yCIOBICHHOTO
pacimpsiroiieicss UHPOPMAIMOHHO-KOMMYHUKAIH-
OHHOW CHCTEMBI, TIOSIBJICHUEM COBPEMEHHBIX TMPO-
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IPAaMMHBIX M TE€XHHUYECKUX CPEACTB, YBEIUUYECHHEM
TeMna M o0beMa IMOoCTymaromeld WHpOpMaluu, Ha-
Py C YCKOPEHHEM MOTPEOHOCTEH KU3HH, a TaKKe
TEXHOT'€HHBIX U3MEHEHUH B OKpy»karouien cpeze. B
HacToALIEee BpeMs Bce OONBLIYIO aKTyaJIbHOCTh MPU-
oOpeTraeT M3y4yeHUE B3aUMOCBSI3U MEXIY (QYHKIHO-
HUPOBAHUEM HMMMYHHOUM CHUCTEMBI U BO3JIECHCTBHEM
CTPECCOTCHHOT'O BO3AEHCTBHUS, B YACTHOCTH YpE3MEp-
HOW MH(POPMAILIMOHHON HArpy3KH, ¢ LEIbI0 UCCIE0-
BaHUS XMMHUYECKHUX COETUHEHUN B KaueCcTBE CTpecc-
MIPOTEKTOPOB U MMMyHOMoayasTopos [1, 5, 9-11].
YuuThIBas MHUPOKUHM CIHEKTp (HapMaKOJIOTHIECKOM
aKTMBHOCTH, OCOOCHHOCTH MEXaHU3MOB ACHUCTBHA,
a TaKKe MaJlyl0 TOKCHUYHOCTh, OCOOBIN HMHTEpecC B
[IPAaKTUYECKOM IPUMEHEHUM B KauecTBE IEPCIEK-
TUBHBIX OMOPETYJIATOPOB MPEACTABIAIOT HEHporen-
THJIBI, OTHOCSIIKECS K TPYIIe IUIPOINHOB [ 12—16].
OfHMM U3 HUX SBJISIETCS 3apETMCTPUPOBAHHBIN Tpe-
mapar «Cemank» (Thr-Lys-Pro-Arg-Pro-Gly-Pro),
CHOCOOHBIN OKa3bIBaTh AHTHOKCHIAHTHOE JEHCTBHE
[17, 18]. Hapsity ¢ naHHBIM TpenapaTtoM aKTHBHO
M3y4YaloTCsl HOBbIE HEHPONIETITHIHBIE COSTMHEHUS U3
cemeiictBa munponuHoB (Pro-Gly-Pro-Leu u Pro-
Gly-Pro), B yactHOCTH, HCCIeqyeTCsI UX BIUSHHE
Ha TIPOLIECCHl CBOOOHOPAAMKAIBHOTO OKWCIICHHS,
a TAaKXe CIIOCOOHOCTb BOCCTaHABIMBATh U3MEHEHHUS
CO CTOPOHBI IMMYHHOH CHUCTEMBI, B TOM 4Hcie Gop-
MHUpyeMBbIE B OTBET Ha CTpPECC.

Lenpro uccnenoBanus SBUIOCH U3y4YE€HUE BIHS-
HUS TJIMIPOJIMHOB Ha MHTEHCHBHOCTD MEPEKHCHOIO
OKHCJIEHUS JIMIUJO0B, aKTUBHOCTb KaTajla3bl B Celle-
3eHKE U TUMYCE KpBIC-CaMIIOB B YCJIOBHUSAX JKCIEpH-
MEHTaJIbHOTO HH(POPMAIIMOHHOIO CTpecca.

MarepuaJ u MeToAbI

Bce akcmepuMeHTanbHBIE HCCICHOBAHUS, O0b-
€KTOM KOTOPBIX SIBISTUCH KPBICHI-CAMIIBI B BO3pacTe
6—8 mec., mpoBoaAMIU B cOOTBETCTBUU ¢ [Ipukazom
Munucrepcta 3apaBooxpanenus PO ot 01.04.2016
Ne 1991 «O06 yrBepxkaenun [IpaBui 1abopartopHoit
MPaKTHKM» ¢ coOmoneHneM MeXTyHapOoaHbIX pe-
koMeHaauud EBpomneiickoil KOHBEHLIMH MO 3aIlUTe
MMO3BOHOYHBIX KUBOTHBIX. DKCIIEPUMEHT BBITIOIHSII-
Csl Ha OCHOBAaHWH MPOTOKOJIA DTHYECKOTO KOMHUTETA
OI'BOY BO «AcTpaxaHCKHil TOCYIapCTBEHHBIN Me-
JUIMHCKUH yHUBepcuTeT» Munsapasa Poccun Ne 8
ot 24 uHos6pst 2015 1. JKuBoTHBIE OBUTH pa3/IeIICHBI
Ha 5 rpynmn (r = 10): Tpymma «KOHTPOJIEY» — WHTAKT-
HBIE CaMIlbl, BHYTPHOPIOIINHHO TOJIYyYaBIIAE B JK-
BHUBAJICHTHOM O0bEME BOJY JUIS MHBEKIUH; TpyIIna
«CTpecc» — KMBOTHBIE, BHYTPHOPIOMINHHO TOTyYaB-
e B SKBUBAJICHTHOM 00beMe BONY JJIsI HHBEKITHH,
U Ha KOTOPBIX B TeueHue 20 nHel BOCIPOU3BOIUIN
MoJIeTlb MH()OPMAIIMOHHOTO CTpecca, ONMHCAaHHYIO B
paborax K.A. Huxomnsckoit u ap. [19, 20] u ocHOBaH-
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HyI0 Ha ()OPMHUPOBAHHUH Y KHUBOTHBIX TIOBEJCHHS B
MHOTOaJIbTEPHATUBHOM MUILEI00BIBATEIBHOM J1a0u-
PHUHTE; W TPYIIBI KPbIC, TONyYaBIIUX BHYTPHOPIO-
muHHO cenaHk, Pro-Gly-Pro-Leu n Pro-Gly-Pro B
noze 100 MKr/kr/cyT Ha (OHE CTPECCOTEHHOTO BO3-
JIeHCTBUSL.

B romorenarax cene3eHKH U THMYca CIIEKTPOgo-
TOMETPHYECKUM METOIOM ONPEICIISIN COAEpIKaHHEe
MPOIYKTOB, 00Pa3yIOIMINX PO3OBBIA TPUMETHHOBBIH
KOMIIJIEKC IIPU B3aUMOAEHCTBHU C 2-THOOapOUTYpO-
Boil kucnoroil (TBK-peaktuBubie mpoayktsl, THK-
PII); peructpupoBaiv Tpu MoKa3areis — Conep:KaHue
TBK-PII (amome TBK-PIT Ha 1 T TKaHU), CKOPOCTH
cnontanHoro [1OJI (amone TBK-PIT Ha 1 1 3a 1 gac
nnky6anun ¢ TBK) u ckopocTs ackop6aTr3aBuCHMOTO
[HOJI (amomp TBK-PII Ha 1 1 3a 1 wac uHKyOGamm
¢ TBK u ackopOnHOBO# KHCIIOTOH). OnTHYEeCKyrO
IUIOTHOCTh M3MEpsIM Ha crnekrpodoromerpe [13-
5400B (Poccust) npu juimHe BoiHbI 532 HM. Taroke
OTIpEeNIeNs TN aKTUBHOCTD KaTalas3bl C MPUMEHEHUEM
METO/Ia, B OCHOBE KOTOPOTO JIEKHT CIIOCOOHOCTH
(epmMeHTa pacIIeIuIATh IEPEeKUCh BOIOPOAa, 00pasy-
IOLIYI0 C MONMOAaTOM aMMOHHMSI CTOHKHI OKpaIieH-
HBI KOMIUTIEKC. ONTHYECKYIO TUIOTHOCTh M3MEPSIIH
Ha criekTpodoTomeTpe [19-5400B npu aimrHe BOTHEBI
410 HM, pe3ynbTaThl PEICTaBIAIN B IPOIEHTAX OT
KOHTpoJIs (poObl 6e3 romoreHaros) [21].

CraTiucTHYecKyo 00pabOTKy pe3yJbTaToB HC-
CJIEJIOBaHMUS TIPOBONIMIIM, BBIYHCISAS cpemHee apug-
MeTudeckoe 3HadeHne (M), ommOKy cpemaHero
apu(MeTHYecKoro 3HadYeHus (m), ¥ MPEACTABISIIH B
Bune M + m. Pasnuuns mexmy rpyniaMu oreHHBa-
T ¢ noMolInbto kputepusi CThIO/IeHTa ¢ MONpaBKON
Bondepponn 11 MHOKECTBEHHBIX CpaBHEHUH, J0-
CTOBEPHBIMHU CUMTAIUCH pe3yabTarsl npu p < 0,05.
CBsi3p MEXKAY pa3TUYHBIMH MTPU3HAKAMH B UCCIIEIY-
eMOll BEIOOpKE Ompenensyiach ¢ MOMOLIBIO KOppes-
[MMOHHOTO aHAJIN3a BEJIMYHHOW Kod(D(UIIMEHTa KOp-
pemsiun CrimpMena (1).

Pe3ynbrarsl n X 00CyxK/IeHHE

B ycrnoBusx wunHpopmManmoHHOro crpecca Ha-
OJIrOIaMMCh CTATUCTUYECKH 3HAYMMbIE W3MEHEHUs
nokazareneit [IOJ] B cenezeHke Kpbic (PHCYHOK): CO-
nepxanne TBK-PIT B cenesenke yBennmumBanoch 60-
nee yem Ha 40 % (p < 0,01), CKOPOCTH CITIOHTAHHOTO
n ackop6ar3aBucumoro [1OJI — cooTBeTCTBEHHO HA
30 % (p <0,05) 140 % (p <0,01); Takke oOHapyxe-
HO TOBBILICHUE aKTUBHOCTH KaTanasbl. Y >KHBOTHBIX,
noiyvaBmux Ha QoHe crpecca cenaHk, Pro-Gly-
Pro u Pro-Gly-Pro-Leu, mo cpaBHEHHIO ¢ TpyHIION
KMBOTHBIX, ITOABEPIIIMXCS TOJBKO BO3JCHCTBHIO
MHPOPMAIIMOHHOTO CTpecca, OTMEYaloCh CHHKe-
nue yposust TBK-PIT na 37 % (p < 0,01), 31 % (p <
0,05) u 25 % (p < 0,05) COOTBETCTBEHHO, CKOPOCTH
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Conepxxanune TBK-PII,
HMOJIB/T TKaHH, HMOJIB/JI/4

Conepxanue
TBK-PIT

CxopocTh

Conepxxanue TBK-PII,
HMOJIB/T TKaHH, HMOJIB/JI/4

Conepxxanue CkopocTb
TBK-PIT cnonTanHoro [10JI
[l KOHTPOITh [ | cTpecc O cenanx + cTpecc

crioatanxoro [10J1

(] Pro-Gly-Pro +ctpecc

AXTHUBHOCTB Karajasbl, %

AXTHBHOCTH
Karaliasbl

CKopocTh
ackopbaT3aBHCUMOTO
T1OJI

AXTHUBHOCTB Karajasbl, %

AXTHBHOCTH
Karaliasbl

CkopocTh
acKopbaT3aBHCUMOTO
I10J1

] Pro-Gly-Pro-Leu + ctpecc

Humencusnocmo I1OJI u akmugnocms kamanasel 6 cenezenke (a) u mumyce (6) Kpvlc npu uHpoOpmayuonHom cmpecce
U 8 ycnosusx 68edenus nelponenmudos. Ooosnauenvl cmamucmuyecku 3Havumvle (p < 0,05) omauyus om enuuun co-
OmMBemcmeylowux noxkazameneu: * — epynnovi «kKOHMpPOIby, # — epynnel «cmpeccy

Lipid peroxidation rates and catalase activity in rat spleen (a) and thymus (6) under information stress and under
neuropeptide administration; * —p < 0,05 as compared to control group, #—p < 0,05 as compared to “stress” group

cnontannoro I1OJI Ha 30 % (p < 0,05), ackopbar-
3apucumoro [1OJI — 6omee wem Ha 40 % (p < 0,01),
Ha 30 1 30 % (p < 0,05) coorBeTcTBeHHO. B CcpaB-
HUTEJIBHOM aCIEKTe C TPYMIION «cTpece» Oojee yeM
Ha 20 % (p < 0,05) cHU3MIIaCh AKTUBHOCTH KaTajias3bl
B YCJIOBHSAX BBEJICHHS celaHka, B cpenHeM Ha 40 %
(p <0,01) — npu BBenenun Pro-Gly-Pro-Leu u Pro-
Gly-Pro.

B tumyce kpbic B ycioBHSX HH()OpMAalMOHHO-
ro crpecca HabIIAaNoCh CTATHCTHYECKN 3HAYNMOE
yBenuuenue conepxanus TBK-PII, ckopoctu cnios-

TaHHOTO M ackopbar3aBucumoro I10JI, a Takxe ak-
TUBHOCTH KaTanasbl. Bo3neiicTBue wucciexyeMbix
HENTUAOB CHOCOOCTBOBAJIO CHMKEHUIO NAHHBIX IO-
kazareneit: ypoenb TBK-PII ymensmancs mox Biu-
saHueM cenanka, Pro-Gly-Pro u Pro-Gly-Pro-Leu na
35 % (p <0,01), 28 % (p < 0,05) u 22 % (p < 0,05),
CKOPOCTh acKopOaT3aBUCUMOTO0 U crioHTanHoro [10JI —
Ha 35 % (p <0,01), 35 % (p <0,01) u 30 % (p <0,05)
COOTBETCTBEHHO. AKTHBHOCTb Karajasbl IOJ [eH-
CTBHEM HEHpONEeNnTHIOB CHHU3WIACh B CPEJAHEM Ha
40 % (p < 0,05) no cpaBHEHMIO C TPYMIION KHBOT-
HBIX, IIOIBEP’KEHHBIX CTPECCY.
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3akirouenue

[lomydyeHHble  pe3ynbTaTbl  CBUACTEIBLCTBY-
IOT O TOM, 4TO Ha (OHE SKCIEPUMEHTAILHOIO
CTPECCOI€HHOIO  BO3AEHCTBHA  HMH()OPMAIMOHHO-
ro XapakTepa MPOUCXOAUT YCHIJIEHHE TIPOIECcCOB
MEPOKCUAALMN B WMMYHOKOMIIETEHTHBIX OpraHax
(cemeseHKa, THMYC), YTO CIIOCOOCTBYET Pa3BUTHIO
CTPECC-UHAYLMPOBAaHHbIX  (DYHKIMOHANBHBIX Ha-
pYLIEHUH €O CTOPOHBI MMMYHHOH cHcTeMbl. BBe-
JICHWE HEWPONENTHIOB, OTHOCALIMXCS K TpyIe
mmnposnnHoB (cenask, Pro-Gly-Pro-Leu u Pro-Gly-
Pro), B ycnoBusix crpecca nHGOPMAIIMOHHOTO XapaK-
Tepa CHOCOOCTBYET IOJABICHUI0 HWHTEHCHUBHOCTHU
npoueccos I1OJI, yTo monTBepkaaeTcs CHIKEHUEM
B FOMOTeHaTaX TKAaHHW CEJEe3CHKH M THMYCa KpbIC-
camuoB cogepxanuss TBK-PII, ckopoctu crnonTan-
HOTO M ackopOar3aBucumoro I1OJI u yka3wsiBaeT Ha
CTPECC-TIPOTEKTOPHOE W HMMYHOKOPPHUTHpYIOLIee
JeiCTBUE N3yYaeMbIX BELICCTB.
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C-peakTuBHBIN 0€JI0K KAK HHAUKATOP MOJUMOPOMIHOCTH Y 00JIBbHBIX
apTepuaJIbHOM rUNEePTEeH3neln

E.B. CeBocTbsinoBa, 10.A. Hukonaes, .M. Murpodanos, B.51. Ilonsixkos

QU] dhynoamernmanbHOU U MPAHCIAYUOHHOU MEOUYUHBL
630117, 2. Hosocubupck, yn. Tumarosa, 2

Pe3rome

Llens nccnenoBaHus — M3y4nTh poiib C-peakTMBHOTO Oeiika KaK MHAWKATOpa MOJIMMOPOMIHOCTH y OOJIBHBIX apTepH-
anbpHOM runeprensueil. Marepuaua u Mmetoabl. [IpoBeIeHO peTPOCIEKTUBHOE apXUBHOE UCCIIEI0OBAaHUE JaHHBIX 1958
OonpHBIX aprepuanbHOi Tuneprensueii [-11 cremenu, [I-1II cragmm, puck 2—3, HAXONUBIIMXCS Ha 00CIEIOBAaHUU 1
neuennn B knuHIKe @T'BHY ®DenepanbHbiii nccieaoBaTeNbCKAN HEHTP (PyHIAMEHTATBHON M TPAHCIAIMOHHON MeIn-
uHb! (T. HoBocnOupcek). BeiaeneHo aBe rpynmisl NAallMeHTOB B 3aBUCHMOCTH OT KOHIEHTparuu C-peakTHBHOTO Oelka
B CBIBOPOTKE KPOBU — HOPMaJILHOHN M MOBBIIIEHHOW (> 5 mr/i). [IpoBe/ieH cpaBHUTENBHBINA aHAJIHU3 CTEIIEHH BBIPAKEH-
HOCTH TOJMMOPOHUHOCTH, @ TaKXKe KIMHUKO-Ta00paTOPHBIX U OMOXMMHUYECKUX MapaMeTPOB B BBIICICHHBIX TPYIIIIaX.
Pe3ysnbrarsl. bonbHbIe apTepuallbHON TMIIEPTEH3MEH C TOBBINICHHBIMH 3HaYeHUsIMA C-peakTHBHOTO Oeiika MMEIH
OoJiee BEICOKHE ITOKA3aTEIHN TPAHCHO30JI0TMYECKOM U TPAHCCUCTEMHOM MOIMMOPOUTHOCTH, COTIPOBOXK/IAIOINECS H3Me-
HEHUSMH JIUTTAAHOTO, YIIEBOAHOTO M IMyPUHOBOTO OOMEHOB (CHIKCHHEM COJICPKAHUS XOJIECTEPHUHA JIUTIOIPOTEHHOB
BBICOKOM IUTOTHOCTH, MOBBIIIEHUEM KOHIIEHTPAIINU TIIFOKO3bI 1 MOYEBOH KHCIIOTHI B CBIBOPOTKE KPOBH, YBEINICHHUEM
MHJIEKCa aTepOTEHHOCTH ), & TAKXKe BO3pacTaHUEM cojiepKaHus GUOPUHOTEHA B CBIBOPOTKE KpOBH. 3akaouenue. Kon-
neHTparus C-peakTHBHOTO Oesika B CBIBOPOTKE KPOBU MOKET CIYKUTh OMOXMMHUYECKHM MapKepoM MOIUMOPOHIHO-
CTH y OOJIBHBIX apTepPHAIbHON THIIEPTEH3UEH.

KiroueBsbie ciioBa: C-peakTUBHBIN O€lIOK, apTepuanbHasi THIEPTEH3US, MTOJTUMOPOUIHOCTD, JTUIUABI, III0K03a,
(pubdpuHOTEH.

KonhaukT nHTepecoB. ABTOPHI 3aMBISIOT 00 OTCYTCTBHU KOH(IUKTA HHTEPECOB.

ABTop ajs nepenucku: CerocteganoBa E.B., e-mail: luck.nsk@rambler.ru

Jast mutupoBanus: CesoctbsnoBa E.B., Hukonaes 10.A., Mutpodanos .M., TTonskos B.S1. C-peakruBHbIi Oe-
JIOK KaK WHAMKATOP MOJMMOPOUIHOCTH Y OOJBHBIX apTepHaIbHOM runepreHsucit. Cubupckuil HayuHulil MeOUYUHCKUL
arcypran. 2022;42(2):58-64. doi: 10.18699/SSMJ20220209

C-reactive protein as an indicator of polymorbidity in patients with
arterial hypertension

E.V. Sevostyanova, Yu.A. Nikolaev, .M. Mitrofanov, V.Ya. Polyakov

Federal Research Center for Fundamental and Translational Medicine
630117, Novosibirsk, Timakov str., 2

Abstract

Aim of the study was to investigate the role of C-reactive protein as an indicator of multimorbidity in patients
with arterial hypertension. Material and methods. A retrospective archival study of the data of 1958 patients with
arterial hypertension who were examined and treated at the clinic of the Federal Research Center for Fundamental
and Translational Medicine (Novosibirsk) was carried out. 2 groups of patients were allocated depending on the
concentration of C-reactive protein in the blood serum: normal and elevated (> 5 mg/l). A comparative analysis of the
severity of polymorbidity, as well as clinical, laboratory and biochemical parameters in the selected groups were carried
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out. Results. It has been established that patients with arterial hypertension with elevated values of C-reactive protein
had higher rates of transnosological and transsystemic polymorbidity, accompanied by changes in lipid, carbohydrate
and purine metabolism (a decrease in high-density lipoprotein cholesterol, an increase in the concentration of glucose
and uric acid in blood serum, an increase in the index atherogenicity), as well as an increase in the content of fibrinogen
in the blood serum. Conclusions. The concentration of C-reactive protein in the blood serum can serve as a biochemical
marker of polymorbidity in patients with arterial hypertension.

Key words: C-reactive protein, arterial hypertension, polymorbidity, lipids, glucose, fibrinogen.
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BBenenue

Hanmnune nonmumMopOMIHOCTH NpH  apTepuab-
HOH rumepren3un (Al) sBHsSeTcss BaKHEUIINM
(hakTOpOM, 3HAUMTEIBHO OTATOLIAIOIINM TEUYCHHUE
OCHOBHOTO M COITyTCTBYIOIIMX 3a00J€BaHUM, yXya-
LIAIOIIMM TPOTHO3, 3aTPYAHSIIOINM JIEUeHNE U CHH-
JKAFOIIIAM KauecTBO KU3HU marueHToB [1-3]. Brico-
Kasi KIMHAYECKas 3HAaYUMOCTh IOJIMMOPOUAHOCTH
(ITM), HEOOXOOUMOCTE €€ OIEHKH IS Pa3paboTKh
3¢ (EeKTUBHBIX TPOTPaMM MPO(DUIAKTHKH, JICUESHUSI
n peabunurauuu O0onpHBIX Al' ¢ MHOXKECTBEHHOU
COYETAHHOM MaToJOrved OmpeAessioT BaXHOCTh
YCTaHOBKHM JMAarHOCTUYECKUX MAapKepoB, TMpej-
OTIpe/IETISIONINX PUCK ee pa3BUTHsA. BmecTe ¢ Tem 110
HACTOSIIIETO BPEMEHHU HapsAIy C HEIOCTAaTOYHO BhIsSC-
HEHHbIMH MeXaHu3MaM#u (OPMUPOBAHUS IOIMMOP-
OMIOHOCTH MMEIOTCS JHIIb eIUHUYHbIC PabOTHI 110
OTIPEIENICHUIO BO3MOXKHBIX KIIMHUKO-Ta00paTOpPHBIX
1 OMOXMMHUYECKUX MapKepOB — MPEIUKTOPOB pa3BU-
tus [IM [4].

Cpenu comyTcTByOmux 3adoneBanuii mpu Al
Hambosiee YacTO BCTpEHaloTCs HIeMuyeckas 00-
JIE3Hb CepAlla, CaxapHbBId NWa0eT, HeaKOTOoJbHas
XKHUpOBasi OOJIE3Hb IEYEHHU, IOHArpa, OCTE0apTPO3
U JIpyTue «MeTadon4ecku OOyCIIOBJICHHBIE) 3a00-
JIeBaHUS, CBS3aHHbIEC, B TOM YHUCIIE, C XPOHUYECKUM
HU3KOMHTCHCHBHBIM ~ CHUCTEMHBIM  BOCHAJICHHEM
[1-3]. M3 nutepaTypHBbIX JaHHBIX H3BECTHO, 4TO
CHCTEMHOE BOCTaJIeHHe sBJsieTcsi (pakTopoM pucka
JUIs OOJIBIIOTO KOJIMYECTBA XPOHHYECKHX, MPEUMY-
LIECTBEHHO CEPIIEUHO-COCYIUCTHIX, 3a00I€BaHNI; B
HOMYISILMOHHBIX MCCJICAOBAHUAX W MeETaaHaJIN3ax
BBISIBJICHbI YCTOWYMBBIE CBSI3H MEXKIY YPOBHEM BOC-
MaJINTETBHBIX MAPKEPOB, TAKUX KaK WHTEPICHKUH-6
(IL-6) m C-peaktuBnblii 6enok (CPB), B cbIBOpOoTKe
KPOBU M PUCKOM HEOIaronpHUsTHBIX CEpAEYHO-COCY-
JCTBIX COOBITHI M CEpJIEUHO-COCYIUCTON CMEPTHO-
¢TI0 [5, 6]. OmmchIBaeTCsA BIMSHUE XPOHUYECKOTO
BOCIIAJICHUSI U CBSI3aHHBIX C HMM METa0OIMYeCKUX

CUBUPCKUIA HAYYHbIV MEAVLMHCKUIA XKYPHAI 2022; 42 (2): 58-64

HapyIICHUH Ha Pa3BUTHE TaK HA3bIBACMOM «KapHo-
MeTa0OoIMICCKON TOTMMOPOUITHOCTIY [7].

Hanuuue OTYETIMBOM CBS3M MEXKAY MHOTHMMH
XPOHMYECKUMH 3a00JICBAaHUSIMU U BOCHAJICHHEM [&]
MO3BOJIWJIO HAM TIPETIONIOKUTE €r0 3HAYUMYHO POJIb
B IaToreHese nosumopouHoctu npu Al 1 u3y4uTthb
HEKOTOpbIE MapKepbl BOCMAJICHUS B KaueCTBE WH-
JIMKATOPOB JIAHHOTO MAaTOJOTHYECKOTO COCTOSTHHSL.
Hawnbomee mmpoko uM3ydeHHBIM U OOIIEI0CTyITHBIM
B OIPEJICIICHUH OMOMAapKEPOM BOCIIAJICHHS SBJISICTCS
CPB [9].

Llenpro HACTOSIIIIErO UCCIIEOBAHUSI SIBUIOCH W3-
yuenue ponu CPb kak mHAMKaTOpa MOIUMOPOUTHO-
cti y OonmbHBIX Al

MarepuaJ u MeTOAbI

[IpoBeneHO  PETPOCNEKTUBHOE  OAHOMOMEHT-
HOE WCCIIEIOBAaHUE apXHWBHBIM METOJIOM, B KOTOPOE
BKJIFOUEHO 1958 My>XUMH M >KEHIIUH B BO3pacTe OT
31 roga 1o 92 net, 6onbHbIx Al I-11 crenenu, 11-111
CTaJIM¥ M HAXOJMBIIMXCS Ha 00CIE0BAaHUU U Jieue-
Huu B kiuHuke ®I'BHY ®enepanbHblii nccienoBa-
TEJIbCKUU LEHTp (QyHIAMEHTAJIbHOW M TPaHCISALH-
onHoit MeaunuHbl (OULL ®TM) (1. HoBocuOupcek).
Kpurepuun wuCKiItO4eHHs: OCTPBIM  KOPOHAPHBIN
CHUH/IDOM, OCTpBI€ BOCIAJHUTEIbHBIE 3a00JeBaHMUA,
TSOKeNasi TOJIMOpPTaHHash HEJ0CTAaTOYHOCTh. Mccie-
JIOBaHUE BBHITIOJHEHO B COOTBETCTBHUU CO CTaHAAp-
TaMU HaJyuIekalied kinHundeckor mnpaktuku (Good
Clinical Practice) m npuHuHMnamu XerbCHHKCKON
nexmaparun. [IpoTokon ero mpoBeneHUs 0m00peH
strnaeckuM komuteToM OUI] ®TM. [lo BKIIFOUCHUS
B HCCIJIEJIOBaHUE Y BCEX YIACTHUKOB MOJTYYCHO TIHCH-
MEHHOE WH(POPMUPOBAHHOE COTIIACHE.

Bepudukanuo auarHo30B OCyIIECTBISIIA B yC-
JIOBMSIX KJIMHUKHU C UCIOJIB30BAaHUEM COBPEMEHHBIX
METOJ0B KIMHHYECKOH, (P)YHKIHMOHAILHON U J1abopa-
TOPHOW TUATHOCTHKH. Y YUTHIBAIH BCE BBISBICHHBIC
JMAarHO3BI B BUE HO30JIOTHYECKUX (OPM U KIIACCOB
MexayHapogHol kinaccudukanuu Oonezneit 10-to
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nepecmoTpa (MKb-10). TparcHO3010THYECKYIO TTO-
JTUMOPOHTHOCTh OLIEHWBAJH II0 CPEJHEMY KOJHMYe-
CTBY HO30JIOTHI, COOTBETCTBYIOIIMX TpPEX3HAYHOU
pyopudukarmn MKb-10, TpaHCCHCTEMHYIO ITOJH-
MOpPOUAHOCTh — IO KOJIMYECTBY MOPaKEHHBIX CH-
CTEM.

Cpenu 00CIIeIOBAHHBIX BBIJICIICHO JIBE TPYIIIIBI
OONIBHBIX: B 1-10 BOLLIM MAalMEHTHl ¢ HOPMaJbHOU
rxoHreHTpanueir CPb B ceiBopoTke KpoBH (< 5 MI/m,
B cpeaneM 3,58 £ 0,02 mr/m) (n = 1614), Bo 2-10 —
JMIA ¢ MOBBILIEHHBIM conepxkanuem CPb (> 5 mr/x,
B cpemaem 21,64 + 1,83) (n = 344). VX KIuHUKO-
neMorpaduyeckas XapakTepHCTHKa MpeACTaBlIeHa
B Taba. 1, U3 KOTOpOH BHIHO, 4TO 0OCIEAOBaHHBIC
1-# m 2-# Tpynm pa3nIuvasuch 1Mo BO3pPAcTy W OBUIH
COIOCTaBUMBI 110 T0JTy, BEIMYMHE CUCTEMHOIO apTe-
PHAJIBHOTO AABJICHUS.

Bcem mamuentaM MpoOBOIMIM CTaHAAPTU3HPO-
BaHHOE TPEXKPAaTHOE H3MEPEHUE apTEPHAIBLHOTO
nasneHus no merony Koporkosa, ompenenenue po-
CTa 1 MaccChl TeJla C pacyeToM MHJEKCa MAcChl Tela.
Conepxxanune CPB, miroko3bl, o01iero xoiecrepuHa
(OXC), TpurmHIEepuaOB, XOJIECTEPUHA JTHUIIOMPOTE-
nHOB BbIcOKOHW ImioTHOCTH (XC JITIBII), Mouesoii
KHUCIIOTHI, (PMOPHHOTEHA B CBIBOPOTKE KPOBU H3MeE-
psuin Ha GroxummyeckoM aHanuzarope Konelab 301
(Thermo Clinical Labsystems, ®unnsazaus). Kon-
LEHTPALUI0 XOJECTEpPUHA JIUIONPOTEHMHOB HU3KOU
miotHocTH (XC JIITHIT) B chIBOpOTKE KPOBH paccyu-
thiBasn 110 popmyne: XC JITHIT = (OXC — XC JIIIBII -
TPUTIHLEPUIB!) / 2,2; HHIEKC aTePOTEHHOCTH — IO (hop-
myne: ungekce areporennoct = (OXC — XC JIIIBII) / XC
JIIIBIL.

Pe3ynpratel mpencTaBieHbl B BUAE CPEIHETO
apu(METHYECKOr0 U CTaHAAPTHOW OIIMOKH CpeiHe-
ro (M £ SE) unu 9acToTsl ci1y4aeB U BCTPEYaeMOCTH
npusHaka (1, %). s cpaBHATEIHHOTO aHAIN3a Pas-
JUYUNA MEXKy BEJIMUMHAMU IIOKa3aresied B rpymmax
npuMeHsIu kputepuil CThIOAEHTa, MEXAY 4YacTOTOU
BCTPEYAEMOCTH MPU3HAKOB — KPUTEPHiA }* C TIOTIpaB-
xoii Meiirca. Pasnnuns CpaBHMBAEMBIX ITOKa3aTesei
CUMTAJIM CTAaTUCTUUYECKH 3HAYUMbIMU TIpH p < 0,05.

Pesyabrarbl

[Ipu cpaBHUTENBHOM aHaIM3€ KIMHUYECKHUX I10-
Kazaresniell y 001pHBIX Al' B 3aBUCHMOCTH OT KOHIICH-
Tpatu CPb B cbIBOpOTKE KpPOBU BBHISIBIEHBI CTaTHC-
THUYECKU 3HAUUMBbIC PA3IMUMsl 10 Macce U MHIEKCY
Macchl Tea: y OONBbHBIX 2-H TpyHmbl (C MOBBIIICH-
HbIM conepxanueM CPB) onn Obuin Oosblie, yem
y sun 1-# rpynmnel (C HOpMaJbHBIMM 3HAYEHUSIMH
CPB). Takxe BakHbIM (DakTOM TpencTaBisieTcs 00-
Hapy>XEHUE 3HAUUMOT'0 yBEJIMUYCHHS 4aCTOThI BCTpE-
yaeMoCTH oxupeHus (Ha 7 %) u caxapHoro auadeTa
(ua 13 %) cpenn OOMBHBIX 2-i TPYMIIBI B CPABHEHUN
¢ manueHTamu 1-i rpynmsl.

B pamkax pemieHHs OCHOBHOW 3a/aud HCCIIe-
JIOBaHUS TPOBEJEH aHAJIN3 IOKa3aresel MoJIMMop-
OMIHOCTH B 3aBHUCHUMOCTH OT KoHIeHTpanuu CPb B
KpoBH. BBISBICHO CTaTUCTHYECKH 3HAYMMOE YBEJH-
YeHUE KaK TPAHCHO30JIOTMYECKOW, TaK M TPaHCCHUC-
TEMHOH TTOTMMOPOUIHOCTH Y OOIBHBIX 2- TPYIIIEI
10 CPABHEHUIO C JIMLIAaMU 1-# TPYIIIBL: HHAEKC TPaHC-
HO30JIOTHYECKOH TOJIMMOPOUIHOCTH y TALHEHTOB
2-it rpynmbl (8,04 + 0,21) ObUIO CTATUCTUYECKU 3HA-

Taonuya 1. Knunuueckue u demozpagpuueckue xapakmepucmuku nayuermos ¢ Al ¢ HopManbHbIM U NOBbIULEH-
Holm cooepoicanuem CPH

Table 1. Clinical and demographic characteristics of patients with arterial hypertension with normal and elevat-
ed C-reactive protein content

1-s rpymna (HopMaib- | 2-s rpyrma (MOBEIIICHHOE
Toxasatens Hoe conepkanue CPB) conepxanne CPB) p

KonngectBo myxuus, n (%) 852 (53) 170 (49) 0,2817
KonmuecTBo sxenmmuH, 7 (%) 762 (47) 174 (51) 0,2817
Bospacr, net 65,50+ 0,23 67,28 £ 0,49 0,0012
Poct, cm 165,83 £ 0,22 164,59 + 0,50 0,0201
Bec, kr 82,78 £ 0,50 85,88 +£0,99 0,0079
WHgexe Macchl Tena, Kr/m> 30,07+ 0,17 31,80+ 0,37 <0,0001
g;ICE:”I:FOHI/I‘IeCKOG apTepuabHOE JaBJICHHE, MM 142,26 + 0,61 143,44 + 143 0.4265
II)[;IE;(;TOHH‘ICCKO@ apTepuanbHOE JaBICHUE, MM 88.18 + 0,35 88.62 + 0,77 0.6054
BonbHbIe ¢ oxxupeHueM (MHICKC MACCHI Teja

> 30 k), 7 (%) 732 (45) 179 (52) 0,0281
BonbHbIe caxapHbIM auaderom, 71 (%) 363 (22) 120 (35) <0,0001
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gumo (p = 0,0001), Ha 12 % BBIIIE, YeM Y OONBHBIX
B 1-ii rpymme (7,21 + 0,09), ungexc TpaHCCHCTEM-
Ho monumopOuaHocT — Ha 4 % (COOTBETCTBEHHO
3,99 +£0,07 u 3,83 £ 0,03, p=0,0491).

[IpoBeneHo m3ydeHne CTPYKTypHI TOTUMOPOUI-
HOCTH C OIpeJeIeHHeM OCHOBHBIX KJIaccoB 3a0o-
nesanuii o MKB-10. B ob6eux rpynnax nauOomee
4acTO BCTPEYAJIUCHh 3a00JEBaHUS CHCTEMBI KpPOBO-
obpamenus (B 100 % cmydaeB), opraHoB MHUIIEBa-
penust (B 69—71 %), KOCTHO-MBIIIICUHOU CUCTEMBI (B
63-69 %) (Tabm. 2).

CpaBHUTENBHBIA aHAJIN3 CTPYKTYPHI ITOIUMOP-
OMIHOCTH BBISIBHJ 3HAUUMbIE pa3IMUUs MEKITY
IpyNIaMy C MOBBIIIEHHEM YaCTOThI BCTPEUAEMOCTH
3a00NeBaHM KPOBH, KPOBETBOPHBIX OPTaHOB U OT-
JENbHBIX HapyIICHWH, BOBIIEKAIOUIMX HWMMYHHBIN
MEXaHM3M, Yy JIHL 2-i Tpynnsl (C TOBBIIIEHHBIM CO-
nepxxanuem CPB). OOnapyXeHBl OTYETIHBBIC TEH-
JNEHIIMA K YBEITUYECHHUIO YacTOTHl BCTPEYAEMOCTH
OoJie3HEel KOXKU U TIOJKOKHOW KIIETYAaTKU, a TaKkKe
OoJie3Hel YHIOKPUHHOM CHCTEMbI U HapyLIeHUH 00-
MEHa BEIIEeCTB Yy MAaIlMeHTOB 2-U TPYyMIBH B CpaBHE-
HuU ¢ 6ompHBIME 1-ii Tpymmel (p = 0,05 u p = 0,06
COOTBETCTBEHHO).

CpaBHUTENBHBIA aHANIN3 OWOXMUMHYECKUX II0-
Kazareynel, XapakTepU3yIOIINX OCOOEHHOCTH JIH-
MUIHOTO, YTJIEBOJAHOTO M ITypHHOBOTO OOMEHa, TO-

TEHIIMATBHO CBA3aHHBIX C BOCHAJICHUEM, TOKa3al
cienytoiee. B rpymnmne O0JbHBIX C MOBBIIIEHHBIM CO-
nepxxanrneM CPb oTMedanoch CTaTHCTHYECKH 3HAYH-
Moe yBenuueHue ypoBHs ¢pudpunorena (na 17,9 %),
camwkenue xkoHnentpamuu XC JINBII (va 7,7 %), a
TaK)Ke BO3pACTaHUE HHJICKCA aTepOreHHOCTH (Ha
6,2 %) 1o cpaBHEHUIO C OOTHHBIMU C HOPMATHHBIM
conepxanneM CPb (tabm. 3). KonneHTpanus riroko-
361 © MOYEBOH KHCIIOTHI B CHIBOPOTKE KPOBH 00cCIe-
JIOBAaHHBIX 2-U TPYMIbI 3HAYMMO IPEBbINIANA BEJIH-
YHHY COOTBETCTBYIOLIMX IMOKa3areneil OonbHbIX 1-i
rpymmsl (Ha 7,3 u 10,4 cOOTBETCTBEHHO).

Obcyxaenne

B mpoBeneHHOM HcCIENOBaHUU YCTaHOBJIEHO
YBEIMYEHHE CTENEeHH KaK TpPaHCCHUCTEMHOM, Tak
U TPAHCHO30JIOTHYECKOH IMOJUMOPOMIHOCTH Y
OompHBIX Al ¢ moBbimieHHBIM conepxkannem CPb
B KpOBH, yKa3bIBalollee Ha CBA3b (OPMUPOBAHHUS
MHOXECTBEHHOI matosiorun npu Al ¢ Hanmnguem
XpOHHYECKOro BocnajeHus. IlomyueHHsle Hamu pe-
3yJabTaThl MOATBEPKIAIOTCS BBIOJHEHHBIMU B I1O-
CIIETHUE TONbl HCCIIEOBAHUSAMH, YKa3bIBAIOIINMU
Ha BO3MOYKHYIO aCCOLIMALIMI0 HEKOTOPBIX MapKEpOB
Bocniasienus (IL-6, mucratuna C, CPB), ¢ pa3Butnem

Tabnuya 2. Cmpyxmypa mpanccucmemHou RoumMopouoHocmu 60nvHulx Al ¢ HOPMATLHLIM U HOBBIULEHHBIM CO-
oeporcanuem CPH

Table 2. The structure of the transsystem polymorbidity in patients with artery hypertension with normal and
elevated C-reactive protein content

-1 rpynmna 2-g rpymnmna
I'pymma / xmacc MKB-10 (HOpManbHOE (TIOBBIIICHHOE p
coznepxkanue CPB) coznepxkanue CPB)
Knacc 1. Hexotopble HH(pEKIIMOHHBIE U Tapa3uTapHbIe o o
Gonesun (A00-B99) 724 %) 18.(5 %) 0,6322
Kiacc II. HoBooOpazoBanus (C00-D48) 95 (6 %) 21 (6 %) 0,9759
Knacc III. bone3snu kpoBH, KPOBETBOPHBIX OPTaHOB U OT-
JIeNIbHbIE HapyIIeHUs, BOBJIEKAOIIE UMMYHHBIN Mexa- 31 (2 %) 14 (4 %) 0,0266
Hm3M (D50-D§9)
Kiacc I'V. bone3nn sHAOKPUHHOM CHCTEMBI, PACCTPONCTBA 0 o
nuTaHus ¥ HapynieHust oomeHa Beects (E00-E90) 771 (48 %) 184 (33 %) 0,0619
Kiace V. Ilcuxnueckue paccTpoiicTBa U paccTpoiicTsa mo- o o
Benerus (FO0-F99) 53 (3 %) 14 (4 %) 0,5723
Knacc VI. bonesnu HepsHoii cuctemsl (G00-G99) 79 (5 %) 20 (6 %) 0,5680
Kiacc IX. Bonesnu cucremsl kpoBoobpamerns (100-199) 1614 (100 %) 344 (100 %) 1,0000
Knacc X. Boneznu opranos nsixanus (J00-J99) 345 (21 %) 84 (24 %) 0,2432
Kiacc XI. Boresnn opranos numesapenus (K00-K93) 1119 (69 %) 243 (71 %) 0,6786
Knacc XII. bone3nn koxu U MOAKOKHOM KJIE€TUATKH o o
(L00-L99) 31 (2 %) 13 (4 %) 0,0560
Knacc XIII. bone3Hu KOCTHO-MBIIIEYHON CUCTEMBI U CO- o o
eauHuTensHON Tkanu (M00-M99) 1108 (69 %) 218 (63 %) 0,0662
Kiace XIV. Bonesnn mouenonoBoit cuctemsl (NO0-N99) 892 (55 %) 201 (58 %) 0,3110
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Tabnuya 3. buoxumuueckue noxkasamenu kposu 6onvHuix Al ¢ HopmanbHbIM U NoGbIeHHbIM cooepacaruem CPE

Table 3. Blood biochemical parameters in patients with artery hypertension with normal and elevated C-reactive
protein content

e oo | 2 oo |
Conepxanue puOpUHOTeHA, T/71 3,40 +0,10 4,14+ 0,23 0,0020
Conepxanne OXC, MMOJB/T 5,85+0,03 5,51 £0,07 <0,0001
Conepxanne XC JITTHII, mmos/n 3,99 +0,23 3,52 +0,08 0,3435
Conepxanne XC JIIBII, mmonbs/n 1,26 £ 0,01 1,17 £ 0,04 0,0022
ConeprxaHue TPUTITUIICPUIOB, MMOJIB/JT 1,77+ 0,03 1,79 +£ 0,06 0,7552
WHpeke aTeporeHHOCTH 3,90 + 0,04 4,14 +0,11 0,0239
ConeprxaHue TIFOKO3bI, MMOJIB/JT 5,05 +£0,03 5,42 £0,09 <0,0001
ConeprxaHre MOYEBOH KHACIOTHI, MMOJIB/JT 345,86 + 2,67 381,77 + 6,62 <0,0001

o011ei MoTMMOpPONIHOCTH, B YACTHOCTH TIPH CTape-
Huu [10-12].

[Tpu 00cy K eHUN BO3MOXKHO CBSI3U BOCIIAJICHHS
¢ popMHpOBaHUEM MTOJTUMOPOUTHOCTH TIPU HATTUYUN
CEepIeYHO-COCYTUCTOM MaToIoOrn 000CHOBAHO, Tpe-
JKJIe BCET0, paccMarpuBaTh €ro MaTOTeHETHYECKOe
BIIMSIHME Ha ()OPMHUPOBAHUE M POCT aT€pPOCKIECPOTH-
YecKuX OJSIIeK Ha CTEHKaX KPOBEHOCHBIX COCY/IOB
[8], mpuBoAsiIe B manmbHEHIIEM K WIIEMUU U Ha-
pyuieHusiM (YHKIIMA MHOKECTBEHHBIX OpraHoB. 3-
BECTHO, YTO B Pa3BUTHHU aTe€POCKIIEPO3a, TECHO CBS-
3aHHOTO ¢ Al a Takke Ipyrux acCOIMUPOBAHHBIX C
aTepOCKIIEPO30M CEPIEYHO-COCYAUCTHIX 3a0oJeBa-
HUW XPOHHUYECKOE BOCHAJICHUE HUIPAET KIIOYEBYIO
ponb [13—15]. Camble paHHHE CTaaWH aTeporeHe3a
BKJIIOYAIOT ()OPMHUPOBAHNE OYAroB, KOTOPBIE CONEp-
JKaT KJICTKH (Takhe Kak Makpodarw), BeIpaOaThIBa-
IOIMEe BOCHAINTENbHBIE (AKTOPBI, a POCT aTepo-
CKJICPOTUYECCKUX OJISIIEK CYMTACTCS XPOHUYECKUM
BOCIHANUTENBHBIM TporieccoM [16]. Kackanubie co-
OBITHS, B KOHEYHOM HTOTE MPHUBOASIIUE K Pa3pbIBY
OMNSIIeK W MIEMHH, TaKXKe CBSI3aHBI C BOCMATHTETb-
HbIMH (DaKTOpamu, NEHCTBYIONIMMHU JIOKAJbHO BHY-
TpH OJIAIICK ¥ Ha DHIOTEINANIbHBIC KISTKH [16].

JpyruM BasKHBIM MEXaHHU3MOM MOPAXKCHUS MHO-
JKECTBCHHBIX OPraHOB M CHCTEM IPH XPOHUYECCKOM
BOCHAJIGHUH MOXET OBITh CHCTEMHOE JIEHCTBHE TPO-
BOCHAINTENBHBIX [UTOKWHOB. [lpm XpoHUYeckoM
CUCTEMHOM BOCIIAJICHUM B CHUCTEMHBIH KPOBOTOK
BBIICTISIFOTCSL  MEAMATOPhl BOCHAJICHUS, MPOBOCIA-
JUTENbHBIC IUTOKHHBI, OCIKH OCTpod ¢asbl, Jiei-
KOUUTHI U TpomOoruTsl [17]. CucremHOe B3anMo-
NeHCTBHE TPOBOCIIAUTENBHBIX IUTOKHHOB MOYKET
MIPOUCXOANTD M3-3a «IEPEINBa», KOTIA, MPOAYIHPY-
SICh B OJIHOM OpTaHe, OHH MOTYT PacIpOCTPAHATHCS
[0 CUCTEMHOMY KPOBOTOKY, ACHCTBYSl Ha IPYTUE Op-
raHbl M BJIMsISI HA PA3BUTHE WU MPOTPECCUPOBAHUE
JIPYTHX BOCIATUTEIBHBIX 3a001eBanmii [18].

JpyriMu BaXHBIMH TIATOTEHETHYECKUMH 3Be-
HbIMH (DOPMHUPOBAHUS TTOTUMOPOUITHOCTH TIPH XPO-
HUYECKOM BOCHAJICHHH MOTYT OBITh TOCIEICTBUS
TECHOM CBS3M BOCHAJEHUS C DPAa3BUTHEM OKHUCIIHU-
TENBHOIO CTpecca, a TaKKe C HapyIIEHUSIMH SHIO-
tenmuanbHOU QyHKIMU [19, 20]. MHorme mpoBoc-
naguTenbaple  UTOKUHBI (DPHO-a, IL-6, IL-1B)
BO3/ICUCTBYIOT HEIMOCPEACTBEHHO Ha COCYIHUCTYIO
CTEHKY, CIIOCOOCTBYSl YCHJIEHHIO 3HJOTENIHaIbHON
TUCOYHKINUY (TIOBBIMICHHE BBIPAOOTKU SHIOTEIIHU-
Ha-1 u cHmwkenue nponykumu NO) [17]. DHpore-
TManbHas JUC(YHKINS, B CBOIO OUYEpPelb, SIBISETCS
Ba)XHBIM ITaTOTEHETHYECKUM 3BEHOM PAa3BUTHS MHO-
’KEeCTBEHHBIX 3a0oneBanuii. Takum oOpazom, popmu-
pOBaHKE MOJIMMOPOUIHOCTH MIPU XPOHHYECKOM BOC-
MAJICHUH MOXKET OBITh CBSI3aHO C OKHCIUTEIbHBIM
CTPEecCcOM M JHJIOTEIHalbHOW IUC(hYHKIHEH, Bedy-
UMUK HapyIICHUIO KPOBOCHAOKEHUS W (DyHKIIH-
OHHMPOBAHMUS MHOTHX OPTaHOB M CUCTEM OpPTaHHU3Ma.

IlomyueHHble B HallleM HCCIEIOBAHUM JOKa3a-
TEJILCTBA YBEIMYCHUSI KOHLEHTpauuu (GpudpuHoreHa
B CBIBOPOTKE KpPOBH OONBHBIX Al' C TOBBIIIIEHHBIM
conepxkanneM CPb, a Takke maHHBIC TUTEpATypHI,
yKa3bIBaloOIMe Ha TECHYIO CBSI3b MEXIy BOCTHale-
HUEM U HapyLIeHHSIMH IeMocTa3a B BHUJE THUIEPKO-
arymsimuu [20], TO3BOJISIFOT 00CYKIaTh BO3MOXKHYIO
OB TEMOCTATUYECKUX HAPYIICHUH, COMPSIKSHHBIX
C XpPOHHYECKHUM BOCIAJICHHEM, B (OPMHPOBAHUHU
MHOKE€CTBEHHOM NATOJIOIUH Npy Haau4yuu AT

XpOHHNYECKOE CHCTEMHOE BOCHAJIEHHE U OKHC-
JMTENbHBIA CTPECC MOTYT OBITH TECHO CBSI3aHBI C
pa3BUTHEM HApYIICHWH JUIUIHOTO W YIJIEBOIHOTO
obmena [20]. B Hamewm ucciemoBaHUH BEIIBICH PSII
MeTaboNINYeCKUX HapyIIEHUH JUMHUIHOTO, YTIEBOI-
HOTO M IIyPUHOBOTO OOMEHa, YKJIabIBAIOUIMICA B
paMKH MeTabOJIMYeCKOro CHHIAPOMa U TPOSBIISIO-
Miicad BO3pacTaHMEM MHJEKCa MacChl Tejla, CHU-
xenuem conepkanus XC JIIIBII B xpoBu u yBenu-
YeHHEeM WHJEKCa aTepOreHHOCTH, THIEPIIINKEMHUEH,
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TUTEPYPUKEMHEN y JIUI] C TIOBBIIICHHBIM COJepKa-
HueM CPB B KpoBHM U NOBBIIIIEHHOM TOJIUMOPOUTHO-
CTBIO.

B macrosmee BpeMs q0Ka3aHO, YTO METaOOJH-
yeckue (PaKToOpbl PUCKa, BXOJAIINE B COCTaB MeETa-
00JINYECKOT0 CHHAPOMAa, MOTYT WIparh OCHOBOIIO-
JIATaloIyI0 POJb B PA3BUTHUHU CEPCUHO-COCYINCTON
nonuMopbuaHoctr. Tak, HampuMmep, YCTaHOBIIEHO,
YTO BUCIEPATHLHOE OKUPEHHE B 3HAYUTEILHOU Mepe
yBeJIMYMBaeT pUCK pa3BuTus Al, caxapHoro nua-
Oera 2 Tuma, aTepoOCKIEPOTHYECKHX 3a00JIeBaHUM.
[Ipu BHCIIEpaTbHOM OKHPEHHH aJHIIOIHTHI, CEKpe-
TUPYIOIIME TaKkue OHOJIOTMYECKH aKTHBHBIC Bellle-
CTBa, KaK J3CTpOreHwl, aHrumoreHsmHored, ®HO-oq,
WHTEPJICUKUHBI, JITITHH, PE3UCTHH, aTUNOHEKTHH,
CIOCOOHBI OKa3bIBaTh HETATHBHBIE COCYIHUCTEHIE, Me-
TabOJIMYECKHE, BOCTIAJUTENbHBIC U IPyTUe d3PPEKTHI
Ha CepICYHO-COCYIUCTYIO cucTemy [21].

[NosiBnsieTcst Bce OoMbIlle TaHHBIX O TOM, YTO Ha-
Tyue MeTaOOJMYECKUX HapyLIEeHUH MOXeT ObITh
OCHOBOM MOJIMMOPOUIHOCTH U B TACTPOIHTEPOJIOTUH.
BrIsiBII€HO, YTO OCHOBHBIE COCTaBISIOIINE MeTa0o-
JUYECKOTO CHHApPOMa — BHCIIEPAIBHOE OKHPEHHE,
JUCIUIUAEMHUs, TKaHEBas  HMHCYJIMHOPE3UCTEHT-
HOCTh, A" — TecHO cBsi3aHbl ¢ (DYHKIMOHAIBHBIM
COCTOSIHIEM OpTaHOB THINEBapeHUs. YCTaHOBJIECHA
B3aMIMOCBSI3b HApPYyIICHUH JIMIAIHOTO U YIJIIEBOIHO-
ro oOMeHa, 00yCJIOBICHHBIX MHCYIHHOPE3UCTEHTHO-
CTBIO, C TACTPOIHTEPOIOTHYECKUMHU 3a00I€BaHUAMU
(s13BeHHOW O0O0JIE3HBIO, XPOHHYECKUM TacTPOIyOe-
HUTOM, TaHKPEaTUTOM, TacTpo33odareaqbHol ped-
JIOKCHOHM 00JIe3HBbI0, CHHAPOMOM Ppa3ipaskeHHOTO
KHUIICYHNKA), a TakKe IIeJoro psma 3a0oJIeBaHMA
OTIOPHO-JIBUTATEIBHOTO ammapara, SHIOKPUHHON CH-
CTeMbl U HapymeHuid oomena [21]. Takum obpaszom,
oOHapy>XeHHbIE HAMH HapyIIEHUs JTUIHUIHOTO, yIye-
BOJIHOTO W ITYPHHOBOTO METa00NM3Ma, SBIISIONIHECS
OJTHOBPEMEHHO KOMITOHEHTaMHU MeTab0INYeCcKOTO
cuHapoMa y OonpHBIX AT ¢ MOBBILIEHHBIM COAEP-
xkanneMm CPB, MoryT paccMmarpuBaThCsl B KauecTBe
BaXHBIX IMATOTEHETUYECKUX 3BEHBEB NMPHU (HOPMHUPO-
BaHUHM MHO)KECTBEHHOW MATOJOTUH Y JAHHBIX OOJIb-
HBIX.

3akiIrouenue

YeraHoBieHo, uto 0oibHbIe AlT ¢ TOBBIIEHHBIM
conepxanreM CPB umeror 0Oojiee BhICOKHE MOKa3a-
TeIW KaK TPAHCHO30JOTHYECKOH, TaK M TpaHCCHC-
TEMHOH moIuMOpOMAHOCTH, Oosice BBIPAKEHHBIC
TpOMOOTeHHbIE HapyIlIeHHUs MoKa3aTeseil reMocTrasa
(B BUzie yBenmn4eHus ypoBHs GuOpHHOTEHa) 1 OoJee
BBIp@)XCHHBIE HAPYIICHUS JIMTHUIHOTO, YTIIEBOHOTO
U IypUHOBOTO OOMEHa MO THIy METabOIMYeCKOro
curgapoma. [lomydeHHbIe JaHHBIE TO3BOJSIOT pac-
cMmatpuBatb CPb kak 1abopaTopHBI HHIUKATOP

MTOJIMMOPOUTHOCTH. BBISBIIGHHE HAaHHOTO OWOXH-
MHUYECKOTO MapKepa MOJIUMOPOUIHOCTH Y OOJBHBIX
C CeplIeYHO-COCYIUCTON MaTOJIOTHEN MOMOXKET IMPOo-
THO3UPOBATh M IPEIOTBPATUTh Pa3BUTHE MHOXeE-
CTBEHHBIX 3a0oieBaHnil y OonmbHBIX Al cymecTBeH-
HO OOJICTYUTh AMArHOCTHKY U JICUCHUE W YITYUIIUTh
MIPOTHO3.

Cnucok smreparypsl / References

1. Noh J., Kim H.C., Shin A., Yeom H., Jang S.Y.,
Lee J.H., Kim C., Suh I. Prevalence of comorbidity
among people with hypertension: The Korea National
Health and Nutrition Examination Survey 2007-2013.
Korean Circ. J. 2016;46(5):672—680. doi: 10.4070/
kcj.2016.46.5.672

2. Park C., Fang J., Hawkins N.A., Wang G. Co-
morbidity status and annual total medical expen-
ditures in U.S. hypertensive adults. 4Am. J. Prev.
Med.  2017;53(6S2):172—181.  doi:10.1016/j.ame-
pre.2017.07.014

3. Sum G., Salisbury C., Koh G.C., Atun R., Olden-
burg B., McPake B., Vellakkal S., Lee J.T. Implications
of multimorbidity patterns on health care utilisation
and quality of life in middle-income countries: cross-
sectional analysis. J. Glob. Health. 2019;9(2):020413.
doi: 10.7189/jogh.09.020413

4. Ferreira G.D., Simdes J.A., Senaratna C.,
Pati S., Timm PF., Batista S.R., Nunes BP. Physi-
ological markers and multimorbidity: A systematic
review. J. Comorb. 2018; 8(1):2235042X18806986. doi:
10.1177/2235042X18806986

5. Danesh J., Kaptoge S., Mann A.G., Sarwar N.,
Wood A., Angleman S.B., Wensley F., Higgins J.P.T.,
Lennon L., Eiriksdottir G., ... Gudnason V. Long-term
interleukin-6 levels and subsequent risk of coronary
heart disease: two new prospective studies and a sys-
tematic review. PLoS Med. 2008;5(4):78. doi:10.1371/
journal.pmed.0050078

6. Kaptoge S., Seshasai S.R., Gao P., Freitag D.F.,
Butterworth A.S., Borglykke A., Di Angelantonio E.,
Gudnason V., Rumley A., Lowe G.D., Jorgensen T.,
Danesh J. Inflammatory cytokines and risk of coronary
heart disease: new prospective study and updated me-
ta-analysis. European Heart Journal. 2014;35(9):578—
589. doi:10.1093/eurheartj/eht367

7. OranoB PI', [pankuna O.M. Ilommmopowun-
HOCTB: 3aKOHOMEPHOCTH (POPMHUPOBAHHS U MTPHHITHITHI
COYCTAHUSI HECKOJBHKHX 3a00JCBaHUMII y OTHOTO Ia-
mueHTta. Kapouoeackynap. mepanusi u npoguiakm.
2016;15(4):4-9. doi:10.15829/1728-8800-2016-4-4-9

Oganov R.G., Drapkina O.M. Polymorbidity: spe-
cifics of co-development and concomitance of several
diseases in one patient. Kardiovaskulyarnaya terapiya
i profilaktika = Cardiovascular Therapy and Preven-
tion. 2016;15(4):4-9. [In Russian]. doi:10.15829/1728-
8800-2016-4-4-9

CUBUPCKUIA HAYYHbIV MEAVLMHCKUIA XKYPHAI 2022; 42 (2): 58-64 63



Sevostyanova E.V. et al. C-reactive protein as an indicator of polymorbidity in patients ...

8. Friedman E., Shorey C. Inflammation in mul-
timorbidity and disability: An integrative review.
Health Psychol. 2019:;38(9):791-801. doi: 10.1037/
hea0000749

9. Ridker P.M. A test in context: high-sensitivity
C-reactive protein. J. Am. Coll. Cardiol. 2016; 67:712—
723. doi: 10.1016/j.jacc.2015.11.037

10. Stepanova M., Rodriguez E., Birerdinc A., Ba-
ranova A. Age-independent rise of inflammatory scores
may contribute to accelerated aging in multi-morbid-
ity. Oncotarget. 2015;6(3):1414-1421. doi: 10.18632/
oncotarget.2725

11. Schottker B., Saum K.U., Jansen E.H., Hollec-
zek B., Brenner H. Associations of metabolic, inflam-
matory and oxidative stress markers with total mor-
bidity and multi-morbidity in a large cohort of older
German adults. Age Ageing. 2016;45(1):127-135. doi:
10.1093/ageing/afv159

12. Garrafa E., Casnici N., Squazzoni F., Uberti D.,
Marengoni A. C-reactive protein, lipoprotein (a) and
cystatin C levels increase with multimorbidity in old-
er persons. Eur. J. Intern. Med. 2017;42:25-26. doi:
10.1016/j.€jim.2017.04.010

13. Jloxkuna H.I., Kynmos A.[l., Paruno 1O.U.,
BoeBoga M.M. BocnanutenbHble MapKepbl U OCTPBINA
KOpOHapHbIil cunapoM. Becmu. HI'Y. Cep. buon., knumn.
meo. 2013;11(3):199-204.

Lozhkina N.G., Kuimov A.D., Ragino Yu.l., Vo-
evoda M.I. Inflammatory markers and acute coronary
syndrome. Vestnik Novosibirskogo gosudarstvennogo
universiteta. Seriya: Biologiya, klinicheskaya meditsi-
na = Journal of the Novosibirsk State University. Se-
ries: Biology, Clinical Medicine. 2013;11(3):199-204
[In Russian].

14. Geovanini G.R., Libby P. Atherosclerosis and
inflammation: overview and updates. Clin. Sci. (Lond).
2018;132(12):1243-1252. doi: 10.1042/CS20180306

15. Raggi P., Genest J., Giles J.T., Rayner K.J.,
Dwivedi G., Beanlands R.S., Gupta M. Role of inflam-

Caenenus 00 aBTopax:

mation in the pathogenesis of atherosclerosis and thera-
peutic interventions. Atherosclerosis. 2018;276:98—108.
doi:10.1016/j.atherosclerosis.2018.07.014

16. Pant S., Deshmukh A., Gurumurthy G.S.,
Pothineni N.V., Watts T.E., Romeo F., Mehta J.L. In-
flammation and atherosclerosis-revisited. J. Car-
diovasc. Pharmacol.  Ther. 2014;19(2):170-178.
doi:10.1177/1074248413504994

17. Kido T., Tamagawa E., Bai N., Suda K.,
Yang H.H., Li Y., Chiang G., Yatera K., Mukae H.,
Sin D.D., Van Eeden S.F. Particulate matter induces
translocation of IL-6 from the lung to the systemic cir-
culation. Am. J. Respir. Cell. Mol. Biol. 2011;44(2):197—
204. doi: 10.1165/rcmb.2009-04270C

18. Hughes M.J., McGettrick H.M., Sapey E.
Shared mechanisms of multimorbidity in COPD,
atherosclerosis and type-2 diabetes: the neutrophil
as a potential inflammatory target. Eur. Respir. Rev.
2020;29(155):190102. doi: 10.1183/16000617.0102-
2019

19. Incalza M.A., D’Oria R., Natalicchio A., Per-
rini S., Laviola L., Giorgino F. Oxidative stress and
reactive oxygen species in endothelial dysfunction
associated with cardiovascular and metabolic diseas-
es. Vascul. Pharmacol. 2018;100:1-19. doi: 10.1016/j.
vph.2017.05.005

20. Grandl G., Wolfrum C. Hemostasis, endothelial
stress, inflammation, and the metabolic syndrome. Se-
min. Immunopathol. 2018;40(2):215-224. doi: 10.1007/
s00281-017-0666-5

21. Edpemor JLU., Komucapenko MN.A. Mera-
OONMUYECKUIl KOHTHHYYM W HOJIAMOPOUIHOCTH B Te-
puarpuu. IOxcnepum. u KiuH. eacmposumepon. 2014;
6(106):4-7.

Efremov L.I., Komisarenko I.A. Metabolic continu-
um and polymorbidity in geriatrics. Eksperimental 'naya
i klinicheskaya gastroenterologiya = Experimental and
Clinical Gastroenterology. 2014;6(106):4-7. [In Rus-
sian].

EBrenusi BuktopoBaa CeBoctbsinoBa, K.M.H., ORCID: 0000-0003-1132-3801, e-mail: luck.nsk@rambler.ru
IOpmnii AnexceeBuu Hukoaaen, 1.m.H., ORCID: 0000-0002-1690-6080, e-mail: nicol@centercem.ru

Hrops MuxaiinoBuy Mutpoganos, 1.m.H., ORCID: 0000-0003-2032-9738, e-mail: mim@mail.ru
Baagumup SlkosaeBuy Ioasikos, j1.m.H., ORCID: 0000-0002-9606-2331, e-mail: vpolyakov15@mail.ru

Information about the authors:

Evgeniya V. Sevostyanova, candidate of medical sciences, ORCID: 0000-0003-1132-3801,

e-mail: luck.nsk@rambler.ru

Yuriy A. Nikolaev, doctor of medical sciences, ORCID: 0000-0002-1690-6080, e-mail: nicol@centercem.ru
Igor M. Mitrofanov, doctor of medical sciences, ORCID: 0000-0003-2032-9738, e-mail: mim@mail.ru
Vladimir Ya. Polyakov, doctor of medical sciences, ORCID: 0000-0002-9606-2331, e-mail: vpolyakovl5@mail.ru

14.02.2022
26.02.2022

Iocmynuna 6 pedaxyuio
IIpunama x nyonuxayuu

64

Received 14.02.2022
Accepted 26.02.2022

SIBERIAN SCIENTIFIC MEDICAL JOURNAL 2022; 42 (2): 58-64



	СНМЖ_2-2022_Сод
	СНМЖ_2-2022
	СНМЖ_1-2022_последняя



