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lepcneKTMBbLI MCNOIb30BAHUA PACTUTENIBHOTO CbIpbA
kneBepa nyrosoro (Trifolium pratense L.)
B apMaL,eBTUHECKUI NpaKTUKe

E.[. Kybacosa', U.A. Kpbinos', P.B. Kybacos', A.E. Cyxaros', [1.B. Hesrosopos', A.M. KopobuupiH',
B.C. Mpowmnun?, A.B. Cadpporenko?, T.I. [leproycosa?, C.M. Fpowmnun?, C.H. Jiunuenko?

! CeBepHbIil rocyAapCTBEHHbIA MeAMUMHCKWIA yHUBepCuTeT, ApxaHrenbek, Poccus;
2 PQCTOBCKMIA FoCyAapCTBEHHbI MeMUMHCKMIA yHuBepcuTeT, PocToB-Ha-[loHy, Poccus;
3 KyBaHCKuil rocynapCTBeHHbI MeaMUMHCKWIA yHuBepeuTeT, Kpackopap, Poccus

AHHOTALMSA

06ocHoBaHMe. [lepcreKTMBHEIMM HanpaBneHAMU B apMaLeBTUUYECKOW NpaKTUKe CTAHOBATCA CO3faHWe M perucrpauus
OpUrMHaNbHbIX IEKapPCTBEHHBIX CPEACTB HA OCHOBE pacTuTenbHOro chipbs. Knesep nyrosow (Trifolium pratense L.) ¢ paBHux
BPEMEH WCMONb30BaNCSA B HApOAHOW MeduuMHe brnarogaps cofepaHuio 6onblioro KommyectBa 6UONOTMYECKU aKTUBHBIX
BeLLecTB, 0bnapatowmx nevebHbIMK concTBaMU. OH Npon3pacTaeT Ha boMbLUMX NNoLLafAX, SKCTPAKTbI NPOCTLI B MpoLefype
WU3BMEYEHMS U3 PaCTUTENIBHONO ChIPbA U UMEIOT ONpeSEeNEHHYI0 3KOHOMUYECKYI0 NPUBNIEKATENbHOCTL. B 3T0M cBA3M coefmHe-
HUW#, U3BNIEYEHHbIE M3 KNeBepa JIyroBoro, MOXHO paccMaTpuBaTh B KayecTBe MoTeHUMasbHbIX NpefLecTBEHHUKOB ANs pas-
paboTKW HOBbIX NEPCreKTUBHbIX hapMaLleBTUUYECKMX NpenapaTos.

Llenb. OueHnTb NepcneKT1BbI UCMOMb30BaHMs B papMaLieBTUHECKON NPaKTUKE BUONOTMYECKN aKTUBHBIX BELLECTB, U3BJIEYEH-
HbIX U3 PacTUTENbHOTO Chipbsl KIIEBEpA JTYroBOro.

Marepuan u Metopbl. [lpoaHanu3upoBaHbl HaydHble MybaMKaumu U3 6asbl AaHHbIX OMOMEAMLMHCKUX MCCnefoBaHMI
PubMed, ucnonb3oBaHa MeToaMKa cucTeMaTyeckoro ob3opa. MnybuHa nomcka — 50 net. epBoHaYanbHO MO KIOYEBLIM
cnosaM onpefenenbl 1194 cTaTb, U3 KOTOpbIX BblAeneHa 41 nybaukaums, MakcUManbHo NpUBAMKEHHas K TeMaTWKe uc-
cnefoBaHus.

Pesynbratbl. Knesep nyrosoii (Trifolium pratense L.) — WMpoKo pacnpocTpaHEHHOE MHOroJIeTHEe TPaBAHUCTOE pacTeHue,
oTHocuTcA K (hapMakoneiiHoi rpynne. MofydeHHble U3 PacTUTENIBHOMO ChIPbS M3BJIEYEHUS 06NM1aAAOT LUMPOKUM CMEKTPOM
Bronoruyeckoii akTMBHOCTW. Hanbonbluyio oM cpeay HAX COCTaBNAIOT M30(NaBoHbI, (pJIaBOHOMAI, CaNOHUHBI, KII0BaMULbI
1 peHonbHble KucnoThl. 3odnaBoHbl 06nagalT GUToICTporeHHLIM 3QhEKTOM, B 3TON CBA3M OHW C YCNEXOM UCMOSb3YHTCS
B NleyeHnn 3aboneBaHuii penpoayKTUBHOW cucTeMbl. KpoMe Toro, [oKasaHbl X MPOTUBOBOCMANUTENbHbIE U penapaTuBHble
CBOJCTBA; OHM MOTYT UCMONb30BATLCA ANA NPOGUIAKTUKW U BOCCTAHOB/EHUS MeTabonnyeckux pacctponcTs. OnaBoHoUAbI,
CanoHWHbI, KNoBamMuabl U heHoNbHbIe KUCNOTbI 001aAaloT aHTUOKCUAAHTHBIM W aHTUArperaHTHbIM addeKTamu.
3akniouenue. Cpeau M3BeKaeMbx W3 KeBepa NyroBoro 6MONOrMYECKM aKTUBHBIX BELLECTB Haubosbluee MpPUMEHeHWe
B (apMaKonornyecKoli NpaKTuKe HaineHo ansa u3ognaBoHOB. B To e BpeMs cyllecTBYeT pag ApYrux NoTeHUManbHo -
(EeKTUBHbIX COEAMHEHUI C U3BECTHBIMM NieuebHbIMM cBOMCTBaMU. TpebyeTca WX AanbHelillee U3yyeHue C Lebio CO3AaHuUsA
HOBbIX OPUTMHANBHbIX IeKAPCTBEHHBIX CPEACTB.

KnioueBbie cnoea: Knesep J'IYFOBOVI; OMONOrMYECKM aKTUBHbIE BELLLECTBA; d)apMaLI,EBTW-IECKOE npon3eoacTBo.
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Pharmaceutical potential of red clover
(Trifolium pratense L.)

Elena D. Kubasova', Iliya A. Krylov', Roman V. Kubasov', Anton E. Sukhanov',
Dmitry V. Nezgovorov', Alexey P. Korobitsyn', Vitaly S. Groshilin?, Andrey V. Safronenko?,
Tatyana G. Dergousova?, Sergey M. Groshilin?, Sergey N. Linchenko®

! Northern State Medical University, Arkhangelsk, Russia;
2 Rostov State Medical University, Rostov-on-Don, Russia;
3 Kuban State Medical University, Krasnodar, Russia

ABSTRACT

BACKGROUND: The development and approval of plant-derived branded drugs have emerged as promising areas in
the pharmaceutical industry. Red clover (Trifolium pratense L.) has historically been used in folk medicine as a source of
biologically active substances with medicinal properties. Red clover is a widely abundant and easily extractable plant, offering
a high cost-efficiency. Therefore, red clover extracts may reasonably be proposed as a potential source for the development of
new promising pharmaceuticals.

AIM: To evaluate the pharmaceutical potential of biologically active extracts of red clover.

MATERIAL AND METHODS: The study involved a systematic review of scientific literature sourced from the PubMed biomedical
database. A review of the literature was conducted over a 50-year period. The preliminary keyword-based search yielded
1,194 articles. Of these, 41 publications were selected for further analysis, as they were deemed to be the most relevant to the
subject matter of the study.

RESULTS: Red clover (Trifolium pratense L.) is a widespread, perennial officinal herb. Herbal extracts have been demonstrated
to have a wide range of biological activities. The majority of these compounds are isoflavones, flavonoids, saponins, clovamides,
and phenolic acids. Isoflavones are phytoestrogens that have demonstrated efficacy in the treatment of female reproductive
system diseases. Moreover, scientific studies have evidenced their anti-inflammatory and reparative potential, along with
efficacy in the prevention and treatment of metabolic disorders. Flavonoids, saponins, clovamides, and phenolic acids have
been documented to produce antioxidant and antiplatelet effects.

CONCLUSION: Among biologically active extracts of red clover, isoflavones have been identified as the most promising for
pharmacological applications. Furthermore, there are other compounds with a well-documented therapeutic potential that
require further investigation to develop novel branded drugs.

Keywords: red clover; biologically active substances; drug manufacturing.
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0b30PHI

OB0CHOBAHUE

lpUMeHeHWe NIeKapCTBEHHbIX PacTEHWd COMPOBOXAANO0
UCTOPUIO Pa3BMTUSA YeNIOBEYECTBA C CaMOro Havana. nmrenb-
HOe BPeMs JIeKapCTBEHHbIe TPaBbl UCMO/b30BaAM B YUCTOM
Buze. Co BpeMeHeM paspabatbiBanu cnocobbl 06HapyeHus
W BbleneHUs BMONOrMYEcKN aKTUBHBIX COEAMHEHUIA, KOTopbIE
nossonunu 6onee 3PheKTMBHO NPUMEHSATb SIEKapCTBEHHbIE
pacTeHus 1A NeYeHNs pasnuuHblx 3abonesanuii [1, 2].

B HacTosiee BpeMs W3BMeYeHWE aAKTUBHBIX BELLECTB,
obnapaiowmx TepaneBTUHECKUMU CBOWCTBaMU, W3 Chipbs
NIeKapCTBEHHbIX pacTeHUi U NocefyloLiee NpoOU3BOACTBO
NIEKapCTBEHHbIX MPEenapaToB SBNSETCA NEPCNEKTUBHBIM Ha-
npaenexveM B hapMaumuu u hapmakonoruu. B pspge cnyyaes
3Ta TEXHOMNOTMSA MOXET SBNATLCA Aaxe bonee npeanoyTH-
TENbHOW MO CPaBHEHWUIO C NPOU3BOACTBOM MONTYCUHTETUYE-
CKUX M CUHTETUYECKMX IEKAPCTBEHHBIX CPeACTB. 3T0 CBA3aHO
C MNOSIBNIEHNEM U [aNbHEWLIMM YCUNEHWUEM PE3UCTEHTHOCTM
MHOrVX 3aboneBaHW K UMEIOLLLEMYCA NIeKapCTBEHHOMY ap-
ceHany. Kpome Toro, npon3BoACTBO NeKapCTBEHHBIX Npena-
paToB U3 HaTypanbHOro Chipbsi B HEKOTOPbIX CITy4asx UMeeT
3KOHOMMYECKYHO Bbirogy [3, 4]

CornacHo nporHo3aM MexyHapoAHbIX 3KCMepToB, Mo-
TpeOHOCTb B HaTypanbHbIX JIEKapCTBEHHBIX CpeacTBax no-
CTOSHHO YyBenmuuBaetcs. Ha cerofHAWHWIA LeHb B Mupe
HacuMTbIBAeTCS OKONO 21 ThiC. BUAOB JIEKAPCTBEHHBIX pac-
TEHWIA, U3 KOTOPbIX He MeHee NOOBUHbI aKTUBHO U3y4yaeTcs
Ha mpeaMeT (hapMaKonorMYecKUX CBOWCTB C MEpCNEeKTUBON
LaNbHENLLEro UCMob30BaHUA B (apMaLeBTUYECKON Npo-
MblwieHHocTn [5, 6]. K umcny atux pacteHun oTHocuTCA
KneBsep NyroBo.

Lenb uccnepoBanua. CucteMatmyeckuin 063op nep-
CMEKTUB MCMONb30BaHWA B (hapMaLeBTUHECKOW MPaKTUKe
BMOMOrMYECKM aKTUBHBIX BELLECTB, U3BJIEYEHHBIX U3 pacTu-
TeNbHOr0 Chipbsl KIeBepa nyrosoro.

MATEPUANT U METObI

lNpoBefEH cucTeMaTMUECKUA 0030pHLIN aHanM3 nuTepa-
Typbl Mo ScR-meTogonorum (scoping review). [ins onucanus
cTpaTerny nomcKa Ucnosb3oBaau peKoMeHZaummn ons cucte-
MaTU4YecKux 063opoB M MeTaaHanusoB Preferred Reporting
[tems for Systematic Reviews and Meta-Analyses (PRISMA).
WUcnonb3oBanu 6asbl paHHbx PubMed u elibrary; mowuck
NpOM3BOAMAM NO KIoYeBbIM cnoBaM «meadow clover»,
«Trifolium Pratense L.» («kneBep nyroeoi»), «biologically
active substances» («BMoONOrMYECKM aKTUBHbIE BELLECTBAY),
«pharmaceutical production» («(hapmaLeBTHYecKoe Npous-
BO/JICTBO»).

Kputepumn BrtOUeHMs B 0630p: COOTBETCTBUE AM3aiiHY
Hay4HbIX UCCnefoBaHWi (3KCnepuMeHTanbHble, hyHOaMeH-
TanbHbIe), NPOBEAEHHLIX in ViVo WK in vitro; HappaTVBHbIe,
cucTeMatuyeckue 0630pbl M MofpobHble aHHOTaUWUK CTaTeid
C HanuuMeM pe3ynbTaToB McCnefoBaHus. B 063op He Brto-
Yanu nybnaMKauuu, He MHAEKCUpYeMble B NpPOQUNbHBIX
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pedepatmBHbIX 6a3ax AaHHbIX. OTCYTCTBME OMMCAHHBLIX pe-
3yNbTaToB B CBOOOAHOM [0CTYMe SBAANOCH KPUTEPUEM MUC-
KKOYeHUa NybAMKauMM M3 aHanM3a Ha 3Tane CKPUHMHIA,
MOCKOJbKY 3TO He MO3BOJIANO [aTb KOPPEKTHYK WMHTepnpe-
TaUMI0 AaHHbIX, YTO MOXKHO OTHECTU K OAHOMY U3 OrpaHu-
YeHui Hawwero 063opa. Bo Bcex HaliaeHHbIX UCCnea0BaHUAX
U3y4unu oubnmorpadmio ¢ LeNblo BbIABNEHNUS AONONHUTENb-
HbIX, He 0OHapyXeHHbIX paHee nybnuKkauwmid. [nybuHa nouc-
Ka coctaBuna 50 net. [lata nocnegHero noMcKoBOro 3anpo-
ca — uioHb 2024 r. Beero npeHtuduumposato 1194 ctatbu,
OTBEYAIOLLMX MOUCKOBOMY 3anpocy. [locne CKpUHWHIa B CO0T-
BETCTBUM C KPUTEPUAMM BKITIOUEHNA M UCKITIOYEHNSA 1S aHa-
nu3a otobpanu 41 nybnukaumio.

PE3Y/IbTATbI

Knesepa, pactenus poga Trifolium, u3paBHa ucnonb3o-
Ba/INCb B TPaAMLMOHHOW MeanumHe. HekoTopble BUabI Kie-
BEpPOB YNOTPebnsmMcL B Ka4eCTBE OTXapPKUBAIOLLMX, aHTH-
CENTUYECKUX CPeACTB. MMeTca yNoMMHaHUS 0 NPUMEHEHUH
3TOr0 pacTeHus ANs aHanbreswn Mpu NIeYeHUn peBMaTnye-
ckux bonen [7]. B nocnegnue roabl HabnofaeTca OrpoMHbIN
MHTEpEC K KeBepaM KaK K LIEHHOMY UCTOYHUKY BMOaKTMBHBIX
COEAMHEHWI, UCMONb3YeMbIX ANs pa3paboTKU HYTpPULLEBTH-
KOB, OMETMYECKMX J00ABOK M pacTUTENbHbLIX NeKapCTBeH-
HbIX cpeacTs. Hanbonee ussecTHblit M3 BUAOB Trifolium —
KpacHblid KieBep. OH NpUMeHseTCcs B HApOLHOM MeauumHe
npu 3abonieBaHWAX HEPBHOW M PENPOAYKTUBHOM CUCTEM,
3aboneBaHmMAX NIErKUX, TaKUX KaK MHEBMOHWSA U TybepKynés.
LiBeTku pacTeHus CMOb3YOTCA HApPYXHO KaK paHO3aMuB-
nsoulee cpeacTso [8].

Knesep nyrosoii, wnu KpacHbit knesep (Trifolium
pratense L.) — MHoroneTHee TPaBSHUCTOE pacTeHue poja
Trifolium cemeiicTBa 6060BbIX (Fabaceae). OH oTHocuTCA
K rpynne ¢apMaKoMeMHbIX pacTeHUI, COAEPIKUT LUMPOKMIA
CMeKTp bronornyeckn aKTMBHbIX BelecTB. HecmoTps Ha aTo,
Bronoruyeckas akTMBHOCTb ero UTOKOMMOHEHTOB M3Y4eHa
HeJ0CTaTouHo.

KneBep nyroBoi cofepuT KOMMJEKC Takux bronoruye-
CKM aKTUBHbIX KOMMOHEHTOB, KaK 130(1aBoHbI, GNaBoHoMABI,
CanoHWHbI, KoBaMMAbl, GEHOSbHbIE KUCIOTbI, LIMAHOTEHHbIE
TAKO3MAB! (0TayCTpanuH) W raKo3ug, ManoHarsl [9]. Oc-
HOBHYI0 [0/1I0 Cpey U30(N1aBOHOB, COLlEPIKALLMXCA B pacTe-
HWW, coCTaBNAOT buoxaHuH A n gpopmoHoHeTnH [10]. Kpome
TOrO, KNEBEP KPacHbI COAEPHMT MIMKO3UAbI FTEHUHOB. ITH
COeAMHEHMS, TMAPONIN3YACk, METaboNM3MpYIOTCA B OpraHus-
Me [0 Jaif3enHa u reHuctenHa. K HactosieMy BpeMeHu
YCTaHOBJIEHA XMMWUYECKan CTPYKTYpa 3TUX coeamHenui [11].

B nucTbsx KneBepa NyroBoro NpeuMyLLeCTBEHHO 0bHapy-
MBAIOTCS COEAMHEHNS M30(NIaBOHOB: falA3euH, reHucTe-
WH, NpaTeHCeWH, NPYHETUH, NCeBA0BANTUMEHMH, KaNMKO3WH,
MeTunopobon, ahpopMo3uH, TeKcasuH, UpuIMH B 1 upunoH.
lMoMKUMo HKX, B BONBLLMX KONIMYECTBAX MPUCYTCTBYHOT (aBo-
HOMAbI: KBEPLETUH, KeMndepon, NoTeouH, anureHuH. 0a-
HOBPEMEHHO YKa3aHHbII BUL, KNeBEPa COAEPHUT PEHOIBHbIE
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KMCNOTbl: KodenHylo, po3MapuHoBYio 1 xnoporeHosyto [11].
WMetoTca cBeaeHus, yto MHorve Buabl Trifolium, B ToM uncne
W K/eBep NYroBOW, SIBMAKOTCA aNbTePHATUBHBIM UCTOYHUKOM
NUTaTeNbHbIX BELWECTB C JOCTAaTOYHbIM YPOBHEM JIMMULOB
(no 8,6%), benkoB (oo 45,4%) w yrneopoB (oo 47,0%).
B 1o e Bpems B KneBepe JyroBOM BbiSIBNIEHbI BbICOKOE
COAepxXaHue BMO3NEMEHTOB (KanbLys, enesa U CeneHa)
W HU3KWI YPOBEHb TOKCMYHBIX METa/NIOB — MBbILLbSAKA, Kaj-
Mus 1 ceuHua [12]. B HacTosx u oTBapax, ToMMMO BroxaHWHa
A v dopMoHoHeTUHa, 0BHapyKeHbl U30(IaBOHOBBIE THOKO-
31abl — OHOHWH U CUCCOTPMH [13].
brnaropaps Hanuumio Komnnekca 6MOaKTUBHBIX KOMMO-
HEHTOB B PacTUTENILHOM Chipbe KJeBepa JyroBoro pacTeHue
MOXET BbITb MCMONb30BaHO B KAYecTBE HAaTUBHOM CybCTaH-
LW MY Nofy4eHun BUONOrMYECKM aKTUBHOW A00aBKM B fio-
MOJIHEHME K TEpaniu IEKapCTBEHHLIMU CPeACTBaMM.
ConepikaHue (GUTOSCTPOreHHbIX BELLECTB M30(IaBOHOB
B K/leBepe M03BOJISET pacCMaTpUBaTh €ro Chipbe Kak nepenex-
TUBHOE [7151 pa3paboTKy npenapaTos C BO3MOXKHOCTbI0 MpUMe-
HeHWs B JOMOSTHUTENBHBIX UM anbTePHATUBHBIX METofaX 3a-
MECTUTENBbHOIM rOpPMOHAITbHOW Tepanuu MpU TMHEKONIOMMYECKUX
paccTpoucTBax (B nNepuof, MeHonay3bl, MpeAMeHCTPyabHOro
CMHAPOMA, NpU CUHAPOME MOSIMKUCTO3HBIX AMYHUKOB), @ TaK-
K€ NPY HapYLLEHWUW PENPOAYKTUBHON BDYHKLMN Y MYMKUMH.
3cTporeHHbIN 3 deKT Knesepa NyroBoro CBf3aH C Ha-
NMYMEM B PacTUTENBHOM Cbipbe M30(IaBOHOB (Aaiif3emnHa,
AvrnapodopMOHOHETMHA, AMTUAPOreHNCTEMHA U AUMUApO-
Aau[3enHa), KoTopble 06pasyloT NpoyHYK CBA3b C pelen-
TOpaMu acTporeHa. GUTOICTPOreHbl UMEKOT MOXOXKYK CTPYK-
TYpy 3HAOreHHoro 17B-3cTporeHa W CBA3LIBAKTCA C TEMM
e 3cTporeHoBbiMK peuentopamu — ERa u ERP. VMeHHO
MO3TOMY pacTeHUe C YCMEXOM WCMOJb3YeTCA NpU CUMNTO-
Max B MOCTMeHomNay3aNnbHoM nepuoge (Mpunmebl), cepaeu-
HO-COCYAMCTLIX 3aboNeBaHWiA, paka rpyaum M 0CTeomnopo-
3a [14]. [okasaHa 3¢ deKTMBHOCTL BO3AENCTBUA BELLECTB,
COZIepXKaLLMXCS B KPAaCHOM KIleBepe, Ha 3CTPOreHHbIN CTaTyc
npy Npuéme npenapara B TedeHne 90 AHel B CYTOUHOI f03e
80 wmr. Npu npuéme B MeHbLLeN aHeBHOI Ao3e (40 Mr) 3Haum-
MbIX 3QdeKToB He Habnopanu. Takum obpasoM, npuHUMaemas
[,03a [0J3KHa COOTBETCTBOBATb 00bEMY He MeHee 80 Mr/aeHb.
HanbonbLumii addeKT bbin JOCTUTHYT NpU IeYeHUM NPUIMBOB
Y XeHWMH B nepuop MeHonaysbl [15]. CnepyeT oTMeTUTB,
YTO NyYLUMIA Pe3yNbTaT Npy NPUMEHEHUM NPenapaToB U3 Kile-
BEpa NyroBoro B yMeHbLUEHUM MEHOMay3abHbIX MPUAMBOB Mo-
y4eH npu MpuEMe B TedeHne 3—4 mec. lpu 3ToM nonyyeHHble
pe3ynbTaTbl MOTyT CoXpaHATbCA bonee nonyroaa [16].
NMetoTca cBegeHns, uto BMONOrMYECKU aKTUBHBIE BeLLe-
CTBA, MOJyYEHHbIE U3 KPacHOro KieBepa, 00/1afaloT aHTUOK-
CMAAHTHBIMU, NPOTUBOOMYXONEBLIMU CBOUCTBAMM, NPOTUBO-
BOCMaUTENbHON aKTUBHOCTBIO, CHUMKAKOT BLICOKW YPOBEHb
xonectepuHa [9]. CooTBETCTBEHHO, OHU MOTYT MPUMEHSATLCA
B KauecTBe aHTUAMabeTMYeCcKoro cpefcTBa W cpeacTaa npo-
TMB cTapeHus [17]. PactutenbHble KOMMOHEHTbI, M3BEYEH-
Hble M3 K/eBepa, B (hapMaLeBTUYECKON MPOMBILIEHHOCTH
MoryT BbITb NpeacTaBneHbl B pa3nuyHbix GopMax. MNokasaHo,

Vol. 31 (3) 2024

D0l https://doiorg/10.17816/humeco34190

Exologiya cheloveka (Human Ecology)

4TO BOHO-CMMPTOBbLIE 3KCTPAKTLI KNeBepa NyroBoro obna-
JAlT PaHO3aXKMBNALEN aKTUBHOCTBH. 3TO MOXET ObiTh
CBSI3aHO C KOMOWHWMPOBaHHBIM 3(Q(HEKTOM M30(IaBOHOB
(reHmcTenHa, GOpPMOHOHETUHa, Aaif3enHa U BuoxaHuHa A),
NPUCYTCTBYIOLLMX B 3KCTpaKTe pactenus [18]. B uccnepo-
BaHUW MPAHCKUX YYEHBIX PACCMOTPEHO PaHO3aXUBAAKLLEE
LeiCTBME MSATKOM JIeKapcTBEHHOM hopMbl — Masu, coaep-
Xallel BOJHO-3TaHONBHBIA 3KCTPaKT KJieBepa JyroBoro.
B 3kcnepumeHTe Ha Kpbicax Wistar Ha paHbl, NonyYeHHble
MPY UCCEYEHWM KOXM Ha BCHO TOJILLIMHY, HAHOCWIIM Ma3K C CO-
JEepXaHMeM 3KCTPaKToB Knesepa nyrosoro 1,5, 3,0 u 6,0%.
Bo Bcex aKcnepuMeHTanbHbIX rpynnax, B CPaBHEHUM C KOH-
TponbHOM, Habmoganu yBennyeHue BbipaboTKM KomnareHa,
TONLLMHBI 3NMAEPMUCa, pacnpefeneHus pubpobnactos u Ko-
abdUUMEHTa COKPALLEHNSA paHbl. YCKOPEHHOE 3aXUBMEHWEe
paH MPOMUCXOLMT 3a CYET NOBbILLEHWS 3KCMPECCUM perynsTopa
anonto3a Bcl-2, cHuxeHna ypoBHei MapKepoB p53 u Bax,
cnocobcTBys 06pa30BaHWI0 HOBBIX KPOBEHOCHbLIX COCYAOB
U nepexofy K nponudepatusHon dase 3axuenenus [19].
JKCTPaKThI KNeBepa MOryT paccMaTpuBaThLCa Npu paspaboTke
NeKapCcTBEHHbIX (GOPM ANs HapYKHOTO MPUMEHEHWS Mpu Nie-
UeHUM JepMasibHbIX MaTonorui (yrpen, sK3eMbl, ncopuasa
u cbinu). Ux addekTMBHOCTL 06yCNOBNEHA BBICOKUM CoAep-
KaHMEM aHTUOKCUAAHTHBIX COeIUHEHUH, KOTOpbIE OTBEYalOT
33 YCTOMYMBOCTb KOXM, a TaKKe 3a 3aMefi/ieHue npovecca
CTapeHus NyTEM MofAJepKaHus ypoBHa acTporeHa [20].

lpoTuBoonyxonesble 3QdeKTbl GUTOICTPOreHOBbLIX CO-
eIMHEHM M30(N1aBOHOB KJieBepa JyroBOro MpeacTaBasoT
WHTepec B pa3paboTke pacTUTeNbHbIX NpenapaToB Ans npo-
(GUNaKTUKK 1 B KauecTBe JOMONHEHWUS K JIEYEHWIO OHKOJIOMU-
yeckux 3abonesanuii [21-23].

B nccnepoBaHum in vitro SKCTPaKT KneBepa B L03MPOB-
Ke 250 MKr, NOMeLLEHHbIA Ha XOPUOH-aNIAHTOMCHYI0 MeM-
OpaHy onnoAOTBOPEHHBIX KYPUHBIX UL, NOKa3an 3HauMMoe
MHrMBUpOBaHWe aHruoreHesa. Takoe AeiCTBUE MOXET ObITb
OMPaBAaHHLIM MPU NIEYEHUM 3JI0Ka4eCTBEHHBLIX HOBOOOpa-
30BaHWUW U ONs 3aMedJieHns NpoLEecCoB MeTacTasvpoBaHus
BLO/b CTEHOK KPOBEHOCHBIX COCY[I0B C BO3MOMHOCTBIO WX
nepeHoca C TOKOM KpoBM N0 BCeMy opraHn3aMy. [1pu aToM Ha-
bnopanu nopnaBneHue KCnpeccum reHoB v ypoBHein MPHK
benKoB, Takux Kak IL-8, MaTpuKcHas MeTannonpoTtenHasa
13, uHruouH B A, ponnuctatui n GudbpoHekTuH. Monarator,
YTO FEHUCTEWH KNEBEpa MOBLILLAET BbIPabOTKY 3HAOTEHHbIX
WHrMbMTOPOB aHrvoreHesa (nnasmuHoreHa-1, aHgocTaTn-
Ha, aHr1ocTaTMHa M TpoMbocnoHanHa-1). AHTUaHTMOreHHas
aKTMBHOCTb HEMETWIMPOBAHHBIX U30(1aBOHOB [anA3enHa
W FEHUCTEMHA HECKOJIBKO BhILLE, YEM Y METUIIMPOBAHHbIX CO-
eMHeHUI POPMOHOHEHTMHA M broxaHMHa A. Takue pesynb-
TaTbl MOKa3bIBAKT, YTO IKCTPAKT KIEBepa NIyroBOro MoXeT
ObITb JONONHUTENBHO NPELIOKEH B Ka4YecTBe XMMUONpodu-
naKTU4eckoro cpeacrea [11].

N3yyeHne 3hheKTUBHOCTM IKCTPaKTa KiieBepa JIyroBoro
MpW NIEYEHUU paKa MOJIOYHOM XKene3bl NMOKa3ano MosIoxu-
TeNbHble pesy/bTaThl: 0TMeYanu ayTodarnyeckyio rubensb
PaKoBbIX KNeToK M anonto3. Yu3HecnocobHoCTb KNeToK
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3aBucesna 0T 03bl U BPEMEHW NPUMEHEHUS PaCTUTENBHOMO
3KcTpakTa. CoueTaHne TaMoKcudeHa, npenapara Ans neve-
HWA paHHEero U MPOrpeccUpyIoLLEro paka MOOYHOMN Xene-
3bl, U PacTUTENBHOO 3KCTPAKTA KeBepa yroBoro AeMoH-
CTPUPOBAN0 CMHEPreTUYECKOE LIMTOTOKCUYECKOE [LeNCTBUE
Ha KJIETOYHbIE JIMHWM paKa MOJIo4HOM Kenesbl (MCF-7
u MDA-MB-231), yto cBMAETENLCTBYET O BO3MOMHOCTM
KOMMIEKCHOr0 MOAX0A4a NpW Tepanuu OHKONOTMYECKOro
3aboneBaHns MosoOYHOM Xenesbl [24]. Hamnyuwmin aHtu-
onyxonesbln 3QdeKT JocTUrancs Npyu NpUMeHeHUN POCTKOB
KneBepa JlyroBoro nocne MojoqHo-Kucnoi dhepMeHTaumm,
B HUX coflepKarnoch bonbluoe Konm4ecTBo GOPMOHOHETMHA
1 bruoxaHuHa A v ux rnmko3uaoB. NokasaHo, YTo CPOACTBO
YKa3aHHbIX COEWHEHUI K CBA3bIBAHUKO M30(OpPMbI 3CTpa-
avona ERB nopaenset nponudepaunio M MUrpaumio pako-
BbIX KNeTOK [23].

lposBneHne NpoTMBOPaKoBOro aGdeKTa Npu UCMOsb30-
BaHWUM pacTUTENBHBLIX KOMMOHEHTOB KJIEBEPA JTYroBOr0 Takxe
Habnoaanu npu fieYeHUm rMobnacToMel, YTo B MEPCNEKTUBE
MOXKET paccMaTpuBaTbCs B KaYecTBe albTEPHATMBHOMO Moj-
X0Aa B OHKOTEPANWUW WM KaK BCMOMOraTeslbHoe CPefCTBoO.
B 3kcnepumeHTe o0bHapymeHbl CHUMEHWe nponudepaumm
KIeTOK rnuobnactombl C6, yBenmyeHne KonnyecTsa anonto-
TUYECKMX KIETOK, @ TaKKe 3Ha4YMMble MOpQONIoruyecKkme us-
MEHEHUA B KIETKaX C YBENMUEHNEM [103 IKCTPAKTOB KNieBepa
nyrosoro [22].

OTMeuyaloT, YTo M30aBOHbI KiieBEpa JTYroBOro OKasbl-
BalOT AEWCTBME Ha NIUNMAHBIA 0BMeH BelecTB. MexaHu3aMm
AeicTBUA M30(HhNaBOHOB KIIEBEpPA OMUCHIBAETCA CTPYKTYPHBIM
CXOACTBOM C 3HA0reHHbIM 17-B-3cTpasvonoM npyu nposiene-
HWM cBOMX Bronornyeckux ahdeKToB NoCpPeLCcTBOM aKTUBa-
UMM 3cTporeHoBoIx peuentopoB (ER) — c¢ bonee BbiICOKUM
cpoacTeoM K ER-B no cpaBHenumto ¢ ER-a, KoTophiit onocpe-
AyeT MeTabonin3M xonecTepuHa. IKCTPaKT KpacHOro Kiesepa
1 M30NaBOHbI TEHUCTEUH U BMOXaHUH A MOTyT perynmpo-
BaTb NMMNUAHLIA 06MeH 6e3 nocpegHUYEcTBa ICTPOrEHOBbIX
PELeNTOpOB, a TaKKe yBeSUYMBaTh Kcnpeccuto anbda PPAR
1 akteupoBaTb AMPK, 4To NPUBOAMT K NOBBILIEHMIO aKTUB-
HOCTU FeHOB, Y4acTBYOLLMX B MeTaboin3Me IMNONPOTENHOB
[25, 26]. B akcnepuMeHTe Ha caMKax Kpbic Sprague Dawley
yepe3 3 HeflenW Nocne 0BApMIKTOMUPOBAHUS NP Nepopasib-
HOM BBE[IEHWM B TEYEHME YETLIPEX JHEN IKCTPaKTa KpacHoro
KreBepa B AHEBHOM Jo3e 450 Mr/Kr foKasann MHOrounceH-
Hble FEHOMHblE U HereHoMHble 3hdeKThl, KOTOpble BAUAIOT
Ha MeTabonM3M JIMNMAO0B, Ha LUMPOKMIA CMIEKTP KIETOUHBIX
QyHKUMIA, BKTloYas MeTabonuueckue AeNCTBUSA, PErynsaumio
KNETOYHOr0 LMKNA M aHTUOKCMAAHTHYI aKTUBHOCTb. TaK,
Npu BBELLEHUM IKCTPaKTa KNeBepa Habtoaany 3HauMTeNbHoe
CHWXKEHWE KOHLEHTpaLMU IMMONPOTEMAOB HU3KOW MNIOTHO-
ct (JIMHM) B KpoBU C OJHOBPEMEHHBIM YBENIMYEHUEM TpU-
MULEPUA0B U HEU3MEHHBIM YPOBHEM 0BLLEr0 X0NecTepuHa
W nunonpoTenaoB Bbicokon nnotHoct (JIMBI). Mpuém 3kc-
TpaKTa KneBepa MOBMWSN Ha YPOBHM TPAHCKPUMLMM MHOMMX
HOBbIX 3CTPOreH-, HE3CTPOreHYyBCTBUTENbHBIX FEHOB. AHa-
nn3 obpartHon TpaHckpunumm c MLP B peanbHOM BpeMeHw
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MOATBEPAMA, YTO 3KCTPAKT KPacHOro Kieeepa perysvpyet
reHbl, yyacTeylolwme B MeTabosM3Me IMNUAOB U MeXaHU3-
Max aHTMOKCMAAHTHOM 3almThbl. [poTeOMHOE U3YyyeHMe TaK-
e MOATBEPAMUNIO NOTEeHUMaN 3IKCTpaKTa KpacHoro Kiesepa
Ana Mopynsiumm Metabonmama nunuaos [27].

AnTnamabetnueckuin aheKT pacTUTENBHBIX 3KCTPaK-
TOB KJIeBepa JyroBOro TaKKe 3acnyXun BHUMaHWe uccre-
[oBaTenei. Tak, B 3KCMEPUMEHTE Ha XMBOTHBIX MOKA3aHo,
UTO BOAHbIN 3KCTPAKT M3 LIBETKOB KNIEBEpA JIYroBOr0 OKasan
B/MSHME HA PE3UCTEHTHOCTb K MHCYIMHY U 3KCMPECCHIo CUp-
TynHa 1 (SIRTT) y kpbic ¢ AMabeToM 2-ro TMNa, BbI3BAHHOMO
MPMEMOM MULLM C BICOKUM COEPIKaHNEM KUPOB U HU3KOM
0,030/ CTPeNnTo30ToLMHA. BBeAeHWe IKCTPaKTa B paLmoH u-
BOTHbIX MOKA3a/i0 CHUXEHUE TWUMEPIIMKEMUN W YTyULLEHME
UYBCTBUTENIBHOCTU K MHCYTIMHY, @ TaKKe CHUXeHUe 0bpaso-
BaHWSA TTIMKMPOBAHHOTO remMornobuHa v ynyylleHue YpoBHS
TJIMKOreHa B neyeHW. [MCTONATONOrMYeckoe WUcciefoBaHue
BbISIBUNO 3aLLMTHBIA 3DMEKT IKCTPaKTa B TKAHU MOAMKENY-
[0YHOI JKene3bl OT MOBPEXAEHWH, BbI3BaHHbIX MNEpPriun-
Kemuen. Jledenne yBennumno akcnpeccuio SIRTI B TKaHu
noJKenyao4Hou enessbl [28]. B pabote KUTalCKUX Y4EHBIX
TaKkXKe MOKa3aH MoTeHUMan WCMosib30BaHWUS BOLHOMO 3KC-
TpakTa KieBepa JIyroBoro, COAEpPaLLero noavcaxapupsl,
B Ka4yecTBe MMMOrJIMKEMUYECKOro areHTa. MeTofioM ropsueli
3KCTPaKUMM B TeyeHWe 95 MUH BbleneHbl noaucaxapuabl,
B COCTaBe KOTOPbIX HaXo4WUNMCh MOHOCaXapuabl FoK03a, ra-
naKTo3a, apabuHo3a u ranakTypoHoBas kucnota. Onpegene-
Ha cnocobHOCTb Nonmncaxapuaos B KoHueHTpauuu 10 Mr/mn
MHrMbMpoBaTb a-TKo3uaasy [9].

B nocnegHue rogpl Bo3pacTaeT HayyHbIA MHTEPEC K W3-
YYEHMIO HapyLUEHWI PenpoayKTUBHOW (YHKUMM Y BONbHBIX
C caxapHbiM JuabeToM, npu 3TOM OTMEYaloT, YTO cpeau
MYIUMH TaKOe OCTOKHEHWE ABNSIETCA [OCTATO4HO pacnpo-
CTPaHEHHbIM. MpaHcKue uccnenoBaTeny NpoBenu U3ydeHue
B/IUAIHUSA PacTUTENIbHBIX KOMMOHEHTOB KJIEBepa JlyroBoro
Ha YPOBEHb TECTOCTEPOHA, XapaKTEPUCTUKU CMEPMbI U Mop-
donorun TKaHen TeCTUKyN. B aKcnepuMeHTe y camMLOB KpbIC
Wistar cMogenvpoBanm guabet myTéM BHYTpUOPIOLIMHHOM
WHBEKLMW CTPENTO30TOUMHA. 3aTeM KpbIChl MOAyYanmu 3KC-
TpaKT Knesepa Nyrosoro. Mpu 3ToM Habnofanu 3HauuTenb-
HYH0 NOLLBUXHOCTb, YBEJIMYEHUE KONIMYECTBA U KWU3HECrocob-
HOCTb CMEePMaTo30MA0B U MOBLILLEHWE YPOBHSA TECTOCTEPOHA
Mo CpaBHEHMIO C KOHTpOSIbHOM rpynnoit. KpoMe Toro, 3Kc-
TPaKT K/ieBepa JlyroBoro yMeHbLUW/ paspyLUeHne TKaHu u-
ek, BbI3BaHHOE AuabeToM [24].

lpoTMBOBOCNANUTENBHBIN NOTEHUMAN IKCTPAKTA IMCTHEB
KrneBepa JlyroBoro NoATBEPXAEH B IKCMEPUMEHTE Ha Mofe-
NN BOCMaNeHus, Bbi3BaHHOTO KapparuHaHoM. [lepopanbHoe
BBefeHue 40% 3TaHONBHOrO 3KCTPaKTa Kiesepa B fo3ax 50,
100 1 200 Mr/Kr mMaccbl Tena KMBOTHOTO MOAABAAN0 OTEK
nanbl, Bbi3BaHHbIA KapparMHaHoM, [10303aBMCUMbIM 00pa-
30M. [loTeHuMansHoe NpOTMBOBOCMANUTENLHOE AENCTBUE
[0Ka3aHOo TaKKe B IKCMEPUMEHTE in vitro Ha MaKpodaranb-
HbIX KneTkax RAW264.7 nyTéM noaaeneHns aKTMBaUMM y-
e NF-kB 1 MAPK [29]. ABTOpbI N0ONaraioT, 4To yMeHbLUEHNE
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BOCMaeHNsA 1 OKUCTITENBHOMO CTpecca CBA3aHO C COAepXa-
HWEM aHTOLMaHOB B KyieBepe NyroeoM [30].

N3BecTHo, YTO UTOICTpOreHHbIE COEAMHEHNS KieBepa
nyrooro (6uoxaHuH A, (OPMOHOHETWH, FeHUCTENH) XapaK-
TEPU3YKOTCA MOLLHBIMU HEApOMPOTEKTOPHBIMU CBOMCTBaMM
MpY pasiNYHbIX HEMpOAEereHepaTUBHbIX paccTpoicTeax [31].
TaKkue coeaMHEHMS, BblLENEHHbIE U3 PacTUTENBHOMO Chipbs
KreBepa, MoryT OblTb PEKOMEHA0BaHbI B Ka4ecTse AueTHYe-
CKMX J06aBOK Ans NpefynpexaeHus PUCKOB HelpoLereHe-
PaTUBHbIX NPOLLECCOB B MO3Te W NPU NPOSIB/IEHNN NPU3HAKOB
bonesHen [apKkuHCOHa M AnburermMepa. TaK, 3KCTpaKTbl,
coepxawme 130qIaBoHbl, 4EMOHCTPUPOBANM aKTUBALMIO
aHTMOKCWIAHTHOTO OTBETA, OMOCPEAOBAHHOMO TPaHCKpUM-
UMOHHBIM dakTopoM Nrf2 B acTpouuTax yepes MexaHu3M,
BKJTHOYAIOLLMIA MHIMOMpOBaHWE CUCTEMbI YOUKBUTUH-NpOTE-
acoMa C 0JJHOBPEMEHHBIM CHIKEHUEM eduLmTa MUTOXOH-
ApUanbHoro AbixaHus [32].

B BOKIMHWYECKMX MCCef0BaHUAX BbISBMIEHO, YTO W30-
(naBoHbI, B3aMOJENHCTBYS C 3CTPOreHHbIMU peLienTopamu,
MOZYNMPYIOT MOJIEKYNSIPHBIE CUTHANbHBIE NYTU HEPBHOW CU-
ctembl [31]. HeliponpoTekTopHas 3¢ eKTMBHOCTb U30(naBo-
HOB IMHeCTWHa, JanA3enHa, buoxaHuHa A u GopMOHOHETMHA
K/leBepa NyroBoro M3yyeHa MTaNbsHCKUMM WUCCNefoBaTens-
MW, KOTOpbIE NPOAEMOHCTPUPOBAIIW XM3HECTIOCOBHOCTL Hell-
POHOB MPM BO3AEACTBUM NEPEKMUCU BOLOPOLA HA KIETOUHbIE
KyNbTypbl HEMPOHOB KOpbl FONOBHOrO Mo3ra yenoBeka HCN
1-A. CyTouHas npeaBapuTesibHas 06paboTka SKCTPaKTOM M30-
¢naBoHoB B KoHUeHTpaumsax 0,5, 1,0 1 2,0 MKr/Mn 3HaUUTENBHO
YBENMYMNA BbIXKMBAEMOCTb KIETOK, YTO MOATBEPHAAETCA KO-
NOPUMETPUYECKMM TECTOM OLIEHKW MeTabonM4eCKoM aKTUBHO-
CTW KIIETOK, U He [onycTUna MopdomorMyeckoro HapyLLEeHus,
BbI3BAHHOTO OKWUCIMTENBHBIM CTPECCOM. Takue pesynbTarthl
MoJpa3yMeBaloT, YTO HepONpPOTEKTOPHBIN IQQEKT IKCTpaKTa
130(1aBOHOB KJEBEpA MOXKET ObITb YAaCTUYHO CBA3aH C €ro
aHTUOKCMAAHTHOM aKTUBHOCTLIO. B To ke BpeMs pesynbTathl
“ccneoBaHUN NOKa3anu, YTo IKCTPaKT U30(haBoHOB He Crio-
cOBCTBYET POCTY OTPOCTKOB KOPKOBLIX HelpoHoB [33].

AHTMOKCMAHTHAs aKTMBHOCTb OGMOAKTUBHBLIX BELLECTB
K/leBepa NyroBoro 00bACHAETCA HaNMuMEM BbICOKOTO COAep-
XaHusA NeTyuux COeAMHEHUI (TepneHoB) B 3¢UpHOM Macne
(B-MupLEH, p-LMMEH, NIUMOHEH, TeTparuapouoHoH) [14],
a TaKXKe cofepKaHneM QUTO3CTPOreHa (FEHMCTEMHA) B 3KC-
TpakTax u3 nuctbeB pactenus [10] u nsodnasoHa (popmo-
HOHeTMHa) [34].

B nccnenoBaHumn Ha Mbllwax ¢ yAanEHHBIMU AMUHUKaMMY,
HapAdy C 3CTPOreHHbIM 3QheKTOM POPMOHOHETUHA, MOKa-
3aH0 ero BbipaXKeHHOE aHTUOKCULLAHTHOE JelcTBME, KOTOPOE
OLLeHVBANM N0 YBENIMYEHUIO COAEPXKAHMA CYNepoKCMaaNCMY-
Tasbl, [YTaTMOHNEPOKCMAA3bl U CHUXEHMIO YPOBHSA Mano-
HoBOro auanbaerupa [35]. B aKcnepuMeHTe Ha MMBOTHbIX
W Ha Mofensix in vitro 0GHapyXMUBaNMCb U aHTMOKCULAHTHbIE
CBOMCTBA FEHUCTENHA, KOTOpbIE OMPefensuch B OCHOBHOM
B TOHKOM KULLIEYHMKE 1 KoXe. B T0 3Ke BpeMs cofepalumecs
(eHonbHbIE COEAVHEHUSA B IKCTPaKTax KIIeBepa JIyroBoro TaK-
e JeMOHCTPUPYIOT BbICOKYI0 aHTUOKCUAAHTHYI0 aKTUBHOCTb
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npu MHdapKTe MUOKapAa, apTepUOCKIIepo3e, NpoLeccax cTa-
PeHUs U paKa U MOryT NpeAoTBpaLLaTh UX, MOCKOJbKY TaKue
COeIMHEHMS AENCTBYIOT KaK MOrNOTUTENN NPOMEXKYTOUHbIX
MEPOKCUIBHBIX W ANIKOKCUIBHBIX pafMKanos. XenatupytoLume
areHTbl B pacTUTENbHOM ChIpbe /151 MIOHOB METa/IOB UMEKT
Takke OonblUOE 3HAYeHWe MpU MHULMALMM PafMKanbHbIX
peakuuii. CTouT 0TMETUTb, YTO AOMOJHUTENBHOE FMIMKO3WITU-
pOBaHue coefiHeHUN HNABOHOWAO0B MPUBOAMUT K CHUMEHMIO
aHTMoKcupaHTHoro aewctaud [10].

OuieHeHo aHTMOKCUAAHTHOE AeincTBUe HEHONBHBIX COeau-
HEeHWi KNieBepa J1yroBoro Ha TPOMBOLMTLI KpOBU W reMocTas
in vitro. CycneHsum TpoMboUMTOB MHKYBMPOBaM ¢ HeHONBHOM
(paKuueii Knesepa nyroBoro ¢ nociefyoLwmM fobasneHmem
MEPOKCUMHUTPUTA ANA MHOYKUMKW OKMCIUTENBHOrO CTpecca.
B npucyTcTBUM pacTUTENBHOIO 3KCTpaKTa KieBepa BbIABIIEHO
CHUXKEHWE MEPOKCUHUTPUT-0MOCPELOBaHHBIX MOANDUKALIMIA
OEnKOB U MEPEKMCHOT0 OKWUCNEHWUS NMMULOB B TpoMboLy-
Tax, YTO CBUAETENLCTBYET O NEPCMEKTUBE WUCMOJb30BaHMs
pacTUTENBHOrO KOMMOHEHTA 1A 3alLMThl OT NOBPEXAEHMS
TpoMbOLMTOB, BbI3BaHHOrO OKUCAMTENBHBIM CTpeccoM [36].
AHTMOKCMAAHTHBIN WM aHTWarperaHTHbIM 3QEKT 3KCTpaKTa
KrneBepa MOXeT ObITb CBA3aH C HAa/IMUMEM B HEM KI10BaMUza.
WN3mepeHus aaresuu u arperauum TpoMbBOLMTOB MoKasanw,
YTO COeauHeHMs 00/1afaloT YMEpPEeHHbIMU aHTUarperaHTHbI-
Mu cBoiictBamu (a0 20% MHrMbMpoBaHUA aaresun TPoMbo-
UMTOB) NpU KOHUeHTpaumax 1-5 Mkr/mn. MNpu 3ToM Knosa-
MWL, M 3KCTPaKTbl KeBepa He NPOSBASIM LIUTOTOKCUYHOCTH
Mo OTHOLUEHWIO K TPOMBOLUMTAM KpOBM MM MOHOHYKNeapam
nepudepuyeckon kposm [37].

TakuM 06pasoM, 0CHOBHBIMKM 6MONOTMUECKU aKTUBHBIMM
BeLLeCTBaMM B KJ1eBEPe JTYroBoM ABNSAIOTCA M30(hNaBoOHOMADI,
BCTPEYaHILLMECA B PacTEHUAX KaK NPOM3BOAHbIE M30(aBo-
Ha 1 obnapatoLme GUTO3CTPOreHHbIM feicTBueM. Hanbonee
3HauMMble M30(hNaBOHbI KileBepa Nyrosoro — opMOHOHe-
THH U1 BroxaHuH A, obnapatowume hapMaKonormyeckuMm ag-
(heKTamu.

B1OaKTUBHBI KOMMNOHEHT POPMOHOHETHUH 061afaeT MHO-
rouncneHHsIMU GapMakonormieckumn caoiictamu. Kpome
aHTUOKcUAAHTHOro 3ddeKTa, coeanHeHUe XapaKTepu3yeTcs
NPOTUBOBOCMANUTENBHBIM, NPOTUBOMUKPOOHBLIM, NPOTMBO-
ONyX0MEeBbIM, HEWPOMNPOTEKTOPHLIM, Ba30peNaKCaHTHbIM
W KapAMONPOTEKTOPHBLIM AeicTBuAMU. DapMaKonoruiecKuil
noTeHuMan hOpMOHOHETMHA B YaCTX NPOTUBOOMYXONEBOM aK-
TMBHOCTM ONpeSesNEH B OTHOLLIEHWM paKa MOMIOYHOM JKenesbl,
TONCTOW KMLLUKM, TNIMOMBI, OCTEOCAPKOMBI, HaANO4ye4YHUKOB,
HOCOrJIOTKK, NPOCTaThl, MOYEBOrO My3bIpsl, NETKUX, LIENKN
MaTKW U MHOXKECTBEHHOW MMeNIoMbl. 3T0 COeMHEHME Bbl-
CTynaeT B Ka4yecTBe 3aLLMTHOTO KOMMOHEHTa Mpu nporpec-
CMPOBaHUM paKa MyTEM MHAYKLMMW anonTo3a, 0CTaHOBKY KJle-
TOYHOTO LKA U OCTAHOBKW METaCcTa3npoBaHWs NOCPeaCTBOM
HaLeNMBaHWA Ha pasfiMuHble MyTW, KOTOpbIE, KaK MpaBuIo,
MOJYNIMPYIOTCA NMPU HECKOMbKUX BMAax paka. OnpeneneHo,
4TO OH B/IOKMPYET QYHKLMM LIMKIIMH3aBUCUMBIX KUHA3 W Lpy-
TUX PErynaTopHbIX DESKOB KNETOYHOT0 LMK, TeM CaMbiM
BbI3blBas OCTAHOBKY KJIETOYHOrO UuKna B dase GO wm G1.
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OpHoBpeMeHHO coefiMHeHWe 0bnapaeT cnocobHOCTBIO MHMU-
BrpoBaTthb K 610KMPOBaTL POCT PaKOBbIX KIETOK Yepes BHY-
TPEHHME WM BHELUHME NyTW anonTo3a [34].

N3odnaBoH 6uoxaHuH A, BblLENEHHBIN U3 INCTLEB U CTe-
bneli KneBepa NyroBoro, TaKxe MOXET paccMaTpuBaThbCs
B KayecTBe MepCneKTUBHOTO COELMHEHUS [Ji pa3paboTku
NeKapCTBEHHbIX CPEACTB, TaK KaK WMeeT pa3HoobpasHble
broakTuBHble 3ddekTbl, 06nagas NpoTUBOOMYXONEBLIMY,
XMMUONPO(UNAKTUYECKUMM, NPOTUBOAMABETUHECKUMMU, aHTU-
baKTepuanbHbIMK, NPOTUBOBOCMANMTESNIBHBIMY, HEMponpo-
TEKTOPHbIMYW, FenaTonpPoTEKTOPHLIMK, OCTEOMPOTEKTOPHBIMM
M KapamonpoTeKTOpHbIMU cBoiicTBaMM [38]. Mpu 3ToM umetoTcs
HEKOTOpble OrpaHUYEHUS ANS NPOBELEHNS KITMHUYECKUX UCTTbI-
TaHW|, @ UIMEHHO HU3Kas BMOJOCTYMHOCTL 3TOTO COEAMHEHNS
Mpu NepopasbHoM NpUEMe M3-3a ero Manoii pacTBOpUMOCTH,
06LumpHoro MetabonuaMa u bbICTpOro BuiBeLeHMs U3 opra-
HM3Ma, a TaKXKe He[0CTaToOuHOW OLeHKK ero BesonacHocTy
[39]. Mpu HapyXHOM NpuUMeHeHUM BUOXaHMH A MOXET BbI-
CTynaTtb B KayecTBe COeMHeHUs-KaHauaaTa oTbenvsatoLLero
CPeACTBa NPM NIeYeHNM HapYLUEHUA TUMEPMIMTMEHTALIM KOXW.
NHrubumpytowee aencTBue b1oxaHMHa A Ha MenaHoreHe3 nog-
CTBEPIKLEHO in Vitro Ha KyNbTUBMPYEMBIX KINETKaX MenaHoMbl
W in vivo Ha Mbllwax. YKasaHHOe COeAMHEHWE [,0303aBUCMMO
MHrMOMpOBaNo MenlaHoreHes, KNETOUHYI0 aKTUBHOCTb TMPO3U-
Hasbl B Knetkax B16. HaHeceHue KpeMa, copepiallero 2%
BroxaHuHa A, 2 pasa B [ieHb Ha KOXY MbILLEN TaKKe yBenn-
UMBaJI0 3HaYEHWe MHAEKCa OTOENIMBaHMS KOXM Nocie npuMe-
HEHWUS B TEYEHWE NEpPBON HeLleNn NEYEHMs, 3T0 YBENINYEHME
Habnofanu Ha NpoTsXKeHUM eLwé ABYX Heaenb [40].

BK10aKTMBHBIN KOMMOHEHT KIleBepa JIyroBoro UpMIoH Mo-
XeT bbITb NPUMEHEH B KadecTBe uTtonporectuHa. 0bHapy-
JKEHO, YTO OH YCUNMBAET AeHCTBUE NMPOrecTepoHa B JIMHMAX
KINETOK 3HAOMETPUS M AMYHUKOB M MOXET 0becneumnTb yiyy-
LueHMe Npu Takux 3aboneBaHusx, Kak GubpoMmoma 1 aHpo-
MeTpuos [41].

3AKJIKYEHUE

Ha ocHoBaHWUM NpoBeAEHHOrO aHaNM3a Hay4HOM NuTepa-
Typbl N0 BONPOCY BO3MOXHOTO NPUMEHEHUS PACTUTENBHOMO
Cbipbsi KNIEBEpa NYroBoro B (apMaLeBTUYECKOW MpaKTUKe
MOXXHO OTMETWUTb Crefiyloliee: B NOAABNSAIOWEM 60NbLINH-
cTBe C/yyaeB Ny6nMKaumMm NocBALLEHbI GapMaKonorniyecKo-
My [eiiCTBUI0 M30(NaBOHOB KileBepa KaK 0CHOBHOMO AeNCT-
BYIOLLEro COefiMHeHus, 0011afaloLLiero LWMPOKUM CMEKTPOM
B/MSIHUS HA CUCTEMbl OpraHu3Ma. IJKCTPaKTbl Ha OCHOBE
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AHanus TeppopuMcTUYECKOU aKTUBHOCTM
B Mupe B 1970-2020 rr.

B.W. EBaokumos’, K.A.Yepros?, H.C. Wynexnt®

1 BcepoCCMICKMIA LiEHTP SKCTPEHHOI M PaaMaLMOHHON MeauumHbl uM. A.M. Hukudoposa, CaxkT-Netepbypr, Poccus;
2 AkafieMual rpanaaHcKon sawwmtsl MUC Poccun, Xumkn, Poceus:;
3 Can-TeTepByprexuii MenKo-coumanbHblit iHCTUTYT, CaHkT-Metepbypr, Poccuiickas Oepepaums

AHHOTALMA

06ocHoBaHMe. B nocneaHue rofsl YMCN0 BOOPYKEHHBIX KOH(NMKTOB, TeppopucTUyeckux akToB (TA) n ux MeauKo-6uonoru-
YECKWX NOCNeaCTBUIA YBENMUMBAETCS.

Llesb. [poaHanuavpoBath NoKasaTenm TeppopucTMyeckon aktueHocTv B Mupe ¢ 1970 no 2020 r. ona onTMmU3aumm npose-
LEHNS KOHTPTEPPOPUCTUHECKUX MEPOTPUATUN.

Matepuan u Metopbl. OOLEKTOM MCCNeAoBaHWA cTanu nokasatenu [nobanbHol 6asbl aaHHbIX no Teppopusmy (Global
Terrorism Database, GTD). MHavBuayanbHble pucku rubenu u nonyyeHus TpasMbl B TA paccuutanu Ha 1 MAH HaceneHus.
MpeAcTaBneHbl cpeaHUe BEMUMHBI, MeanaHbl, BepxHue 1 HxkHue keaptuin (Me [Qys; Q;sl).

Pesynbratbl. 3a 51 rog (1970-2020 rr.) B Mupe yuTeHbl 0kono 215 Thic. TA, B KOTopbix norubam 498,5 Teic. Yenosek, nony-
ynnm TpaBMel 597,8 Thic. CpeaHeroaoBoii NoKasaTesb TepPOPUCTUYECKON aKTMBHOCTU — 4,2 Thic. TA (3,1 [1,4; 4,8] Thic. TA),
ruoenn — 9,6 Toic. yenosek (7,1 [4,4; 10,3] TbiC. YenoBek), nonyyeHus TpaBMbl — 11,7 Toic. yenosek (7,6 [3,6; 15,9] Thic.
yenosekK). lpoaHanusuposanu TA no peroHaM Mupa, TMMY, UCMONb30BAHHOMY OpYXWI0 U 0bbekTaM (uenam). UHaveuay-
anbHblil pUcK mbenn ana HaceneHns mMupa 6e3 yuéta Teppopuctos okasanca 1,25x107¢ (1,16 [0,64; 1,73]1x107%) cmepreit/
(yenosekxrop), nonyunts Tpasmy — 1,71x107 (1,32 [0,80; 2,28]x107%) TpasM/(yenosekxron). OTMeuaeTcs AMHaMMKa yBe-
JIMYEHNS PUCKOB.

3akntouenue. Yae Bcero B TA MCNoNb30BanvCh B3pbIBYATLIE BELLECTBA M OTHECTPENBHOE OpYXKUE, MO3ITOMY NPef0TBPaTUTh
rubenb 1 TpaBMUpOBaHUe NKOAel Bbino oueHb 3aTpyaHuTeNnsHO. OKoNo nonoBuHLI TA He UMeeT MeauKO-BUoNoruyecKux no-
CNefCTBUN, HO BEPOSITHOCTb NOTMBHYTL NpY TEPPOPU3ME He YMeHbLUAeTCs. Eciu TeppopuaM NOHOCTBIO UCKOPEHUTL HEBO3-
MOJHO, TO KOHTPTEPPOPUCTUHECKUMM MEPOMNPUATUSMI €10 MOXXHO MUHUMU3MPOBATb.

KnioueBble cnoBa: upe3BblyaiiHas CUTyaLus; TEPPOPU3M; TEPPOPUCTUYECKUIA aKT; r’1besb; CaHUTapHbIe NOTepU; TPaBMbl;
puck; Global Terrorism Database.

Kak uutupoBatb:
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ABSTRACT

BACKGROUND: In recent years, there has been a notable increase in the number of armed conflicts, terrorist attacks (TAs), and
related medical and biological consequences.

AIM: To analyze global terrorism statistics covering the period from 1970 through 2020 to enhance the effectiveness of
anti-terrorism activities.

MATERIAL AND METHODS: The study analyzes the available data from the Global Terrorism Database (GTD). The individual
risks of TA-related deaths and injuries were calculated per one million people. The data are expressed as means or medians
with upper and lower quartiles (Me [Q,; Q;5]).

RESULTS: Over the 51-year period (1970-2020), approximately 215,000 TAs were recorded globally, resulting in 498,500
fatalities and 597,800 injuries. The mean annual terrorism statistic was 4,200 TAs (3,100 [1,400; 4,800]), with 9,600 deaths
(7,100 [4,400; 10,300]) and 11,700 injuries (7,600 [3,600; 15,900]). The TAs were analyzed based on the following criteria:
geographical region, type, weapons, and objectives (targets). For the global population, as calculated excluding terrorists,
the estimated individual risk yielded a value of 1.25x107(1.16 [0.64; 1.73]x10~) deaths/(personxyear) and 1.71x107(1.32
[0.80; 2.28]x10%) injuries/(personxyear). It is noteworthy that the risk is increasing.

CONCLUSION: The most common types of weapons used in TAs were explosives and firearms, which made it extremely
challenging to prevent deaths and injuries. While approximately half of TAs have no medical or biological consequences, the
probability of dying in a terrorist attack remains high. As terrorism cannot be completely eradicated, it is crucial to implement
effective anti-terrorism measures to minimize its impact.

Keywords: emergency; terrorism; terrorist attack; death; medical casualties; injuries; risk; Global Terrorism Database.
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OB0CHOBAHUE

TeppopnaM — KMe0Norus HaCUUs M NPaKTUKa BO3aeN-
CTBWSA Ha MPUHATUE pELLUEHUS OpraHamMu rocyfapCTBEHHON
BNacTW, opraHamu nybnuyHon Bnactu depepanbHbIX Teppu-
TOPUI, OpraHaMuM MecTHOro CaMOYMNpaBEHUsA UAN MEX[Y-
HapOLHbIMM OpraHW3aUMaMM, CBSI3aHHbIE C YCTPALLEHUEM
Hacenewus v (Mnu) UHBIMKU hopMaMmM NPOTUBOMPABHBIX Ha-
CUTLCTBEHHBIX AeNCTBUI'.

W3 13,7 Tbic. cTaTel, MPOMHAEKCMPOBaHHLIX B Poccuid-
CKOM WHAEeKce HayyHoro uutuposanus B 2011-2022 rr.,
B KOTOpbIX UCC/IeA0BaNnCh BONPOCHI TEPPOPU3MA, LUMPOKO-
MacLuTabHbIX MCCNe0BaHWIA M0 Pa3BUTUI TEPPOPUCTUHECKOI
aKTUBHOCTM B MUPE He HaWfeHO.

Lenb uccneposanus. [lpoaHanu3upoBaTb NoKasaTenu
TeppopucTUYECcKOi akTBHOCTU B Mupe ¢ 1970 no 2020 r.
ANs ONTUMU3aLMW NPOBELEHUS KOHTPTEPPOPUCTUYECKUX
MEpPONPUATUIA.

MATEPUANT U METObI

06beKTOM UccnenoBaHWA cTanu nokasarenu [nobanbHoi
Dasbl AaHHbIX no TeppopusMy (Global Terrorism Database,
GTD) — oTKpbITOM W Haubonee nomHOW WHpOpMaLMK
0 TEPPOPMCTMYECKOW aKTUBHOCTU B M1pe. M3yunnu ceefieHms
0 TeppopucTUYeCcKUX akTax (TA), NpouHAEKCUPOBaHHBIX B GTD
¢ 1970 no 2020 r. (https://www.start.umd.edu/gtd). B cBssu
C uMdpoBm3aumeit nokasatenn 3a 1993 r. 6biam yTepsAHbI, UX
y4,anocTb BOCMOAHUTL M3 cTaTbk [1] M NpunoxeHns KogoBsoi
KHuru [2].

CoTpyaHuku HauuvoHanbHOro KoHcopuuyma no usyde-
HW0 Teppopu3Ma U bopbbe ¢ TeppopusmoM (The National
Consortium for the Study of Terrorism and Responses to
Terrorism, START) yHuBepcuteTa wrata Mapuneng, (CLUA)
perynsipHo MPOCMaTpMBaloT HOBOCTHYK MHbopMaumio o TA.
[aHHble o TA He pobaenswTca B GTD o Tex nop, noka
He YCTaHOBMEHO, YTO MCTOYHUK MHGOpMaLMKM ABNSETCA fo-
cToBepHbIM. 0 KaxaoM TA cobupaetcs MHpopMaLms, KaK Mu-
HUMYM, MO 45 NepeMeHHbIM.

Kaxabll MHUMAEHT, BKNYEHHbIN B GTD, — npepHa-
MEPEHHbIN aKT HacUiUs WK Yrpo3bl HAaCWUAMA CO CTOPOHbI
HerocyaapcTBeHHoro cybbekra. [Ins ero Broyenns B GTD
LOKHBI ObITb BbINOSIHEHBI ABA U3 TPEX KpuUTepues [2]:

* HanpaBneH Ha AOCTUXEHWE MOSIMTUYECKOW, IKOHOMM-
YECKOM, PeNMro3HoON UK coumanbHoM Lenm (He pac-
CMaTpUBAIOTCS HACUNBCTBEHHBIE MHLMAEHTBI C 3KOHO-
MUYECKUMM LIENIAIMUA U UCKITIOYUTENBHBIM CTPEMIIEHMEM
NosTy4yeHns npudbInn);

¢ WUMEKTCA AO0Ka3aTeNbCTBa MPUHYAMUTL, 3amyraTb WM
nepeaatb Kakoe-nubo papyroe coobuieHue bonee
LUMPOKOW ayanTopun (Unn ayamTopuaM), KpoMe Hero-
CPeACTBEHHbIX XEpTB;

1 Cratest 3. O npotmBodencTBuM TeppopusMy: DenepasnbHbiii 3aKOH
o7 06.03.2006 r. Ne 35-03. URL: https://base.garant.ru/12145408
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* BbIXOAWT 33 PaMKM HOpPM MEXAYHapOAHOr0 ryMaHu-
TapHOro npasa (He paccMaTpuUBalOTCS 3aKOHHbIE BO-
OpYKEHHbIE KOHMMKTBI UM BHYTPUrOCYAapCTBEHHBIE
aKTbl BOOPYMEHHOTO NMPUHYHIEHWS).

Mo HeKoTOpPbIM MHUMAEHTaM HEJ0CTAaTOUHO MH(OpMaLWK,
4TODbI MPOBECTU YETKOE pasrpaHUyYeHUe, HaNpUMep, MeXay
TEPPOPM3MOM UM MOBCTAHYECKUM ABMXEeHWeM (bopbba 3a He-
3aBMCMMOCTB). besycnosHo, npu uHaeKcaumm TA npucyTcTBy-
eT UX NONUTM3aLWS.

B otyéte, npoBefénHoM E. Miller u B. Wingenroth [3],
BbISIB/IEHA BbICOKasi COMNacoBaHHOCTb CBEAEHWA, Mpej-
cTaBneHHblx B GTD B anpene 2021 r., Hanpumep, MoKa3a-
TeNM 0 B3ATbIX 3aNI0XHUKaxX coBnapanm B 96%, KonmuecTse
youtbix — B 91%, paHeHbix — B 91%, TMne NpUMEHEHHOTO
opyxus — B 84%, uenax TA — B 76% v 1.4. [lokasatens-
HOCTb CBEEHM NO Teppopu3My, npeacTasneHHbix B GTD,
COAEPHUTCA TaKKe B cTaTbaAX [4—8]. [TonaraeM, 4to AaHHLIM
GTD MoxHo BoBepATh.

Puck — BepoATHOCTb BO3HUKHOBEHUSA COBLITUSA, KaK npa-
BMJI0, HEraTUBHOro, HanpuMep 3a 1 rog. Paccumranu uhaveu-
OyanbHblii PUCK ANA HaceneHus Mypa nonactb B TA, normb-
HYTb WIW NosTyunTb TpaeMy B TA Ha 1 MnH yenosek nm <107,
CBeJeHUs 0 KONMYECTBE HACEsIEHWS MONYYMIM Ha cauTe
https://countrymeters.info/ru.

B cBA3M ¢ HenapaMeTpuYeckUM pacnpefeneHueM npu-
3HaKOB MPeACTaBUNW CpefHMe AaHHble, a TaKKe MeauaHbl,
BepXHUil 1 HKHWIA KBapTuK (Me [Q,s; Q) [9]. Mpu n3yue-
HWW CTPYKTYpbl TEPPOPUCTUYECKOW aKTUBHOCTM B PErMoHax
Mupa, TUNoB TA, Mcnonb30BaHHOI0 BUAA OPYXKsS U 06BEKTOB
(uenen) pacyéT nposenu Ha 209 Toic. TA. Pa3BuTne noKasare-
new OLEHMBaNK NPU NMOMOLLM AMHAMUYECKUX PALOB, 418 Yero
UCMONb30BaM MOSIMHOMMUANbHLIA TPEHA BTOPOrO MOpSAKa.
Koadduument netepmuHaumm (R?) nokasbiBan 06beKTUB-
HOCTb MOJIy4EHHON KPUBOW: YeM Bonblue R? (MaKcUMasbHbIiA
1,0), TeM bonee npubanManca NOCTPOEHHbIN TPEHA K peanb-
HoW auHamuke [10].

PE3YJIbTATbI

C 1970 no 2020 r. B Mupe yuTeHbl okono 215 Teic. TA.
CpenHeronoBoi noKasaTteslb TEPPOPUCTUHECKOW aKTUBHO-
cm — 4,2 Thic. (3,1 [1,4; 4,8] Tbic.) TA. TMonMHoMManbHbIi
TpeHa umcna TA npu BbicOKOM Ko3adduumeHTe feTepMuHa-
L (R?=0,59) neMoHCTpMpoBan yBeninyeHue faHHbIX (puc. 1).
MoxkHo monaratb, YTO onpefenéHHbI BKAaL B pocT Teppo-
puctudyeckon aktmeHocTtn ¢ 2001 r. oka3biBan e€ bonee 3g-
(EeKTUBHBIN YYET, TaK KaK CBEAEHWA [0 3TOro nepuoja co-
Bupanuck, Kak npaBuio, peTPOCNEeKTUBHO.

Mo naHHbIM GTD npoaHanu3upoBanu CTPYKTypy Teppopu-
CTUYECKOI aKTUBHOCTM Mo 12 peroHam mupa (Tabn. 1). Hau-
bonee yacto TA cosepluanuck Ha brimxkHem BocToke u B Ce-
BepHoii Adpuke (27,8%), B H0xHoit Asum (26,1%), B Adpuke
K tory ot Caxapbl (11,3%), B 0xHon Amepuke (9,5%) u 3a-
napHoit Eepone (8,3%). Bcero B nATu nepeuncneHHbIx peru-
OHax Mvpa npou3oLuno okono 83% TA ot obLuelt CTPYKTYpbL.
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Puc. 1. [lnHaMmKa TeppopuCTUYECKMX aKTOB, YYTEHHBIX B GTD.
Fig. 1. Dynamics of terrorist acts recorded in GTD.

Mo paHHbIM GTD m3yumnu cTpyKTypy AesatM TunoB TA
(tabn. 2). Yawe Bcero npu TA Mcnonb30Banuch B3pbIBHbIE
ycTpoucTBa (B TOM uucnie npu bombapauposke) — 45% cny-
yaeB. BoopyKEHHble HanazfeHus coBepanu B 24,7%, youii-
ctBa — B 9,9%, NpudMHeHUe Bpeaa MHPpPaCTpyKType (B TOM
uncne xusHeobecneyenns) — B 7,1%, 3axBaT 3an0XKHUKOB
(noxuwweHne) — B 6,6% cnyyaes. B utore nsTb nepeyncne-
HbIx TUNOB TA coctaBuam 93,4% oT CTPYKTYpbL.

YMecTHo yKa3satb, 4to B GTD mHaekcupyeTcsa 3axear 3a-
IOHWUKOB 6e3 Lienn NoxmLLeHns, HanpuMep, Ans LOCTVIKEHNs

Tabnuua 1. CTpyKTypa TeppOpPUCTMYECKWX AKTOB MO PErMoHaM
mupa (1970-2020 rr.)

Table 1. Terrorist attacks structure by world region (1970-2020)

KonuyectBo, %

PeruoH mupa | World region Quantity, %

Brknmin BocTok 1 CeBepHas Adpuka 27,79
Middle East & North Africa

t0xHas A3usa | South Asia 26,11
Adpuka K tory ot Caxapbl 11,32
Sub-Saharan Africa

t0xkHas AMepuka | South America 9,46
3anapHas EBpona | Western Europe 8,26
t0ro-Boctounas Asus | Southeast Asia 6,91
LlentpanbHas Amepuka n Kapubckuii 4,95
bacceitH | Central America & Caribbean

BoctouHas Eepona | Eastern Europe 2,54
CeBepHas AMepuka | North America 1,83
BoctouHas Asus | East Asia 0,40
LentpanbHas Asus | Central Asia 0,28
Asctpanus n OkeaHus 0,15

Australasia & Oceania
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YCTYMOK B peanbHoM TA («MHUMAeHTLI Ha bappukane»), 3a-
XBa4eHHbIX JI0 el TePpPOpUCTbI He CObUpanuch JoMroe BpeMs
YLEepHu1BaTb B TallHOM MecTe 1 bpanu 3aNn0XHUKOB He C Le-
JbK0 NOJTyYeHNA BbIKyMa.

Mo paHHbIM GTD npoaHanu3upoBanu NpuMeHEHHbIE B TA
12 BupoB opyxus. Yalle Bcero Mcnonb3oBanuch B3pbiBya-
Tble BelwecTBa (46,6%), orHecTpentHoe (32,7%) u opyxue
3axuratenbHoro peiictaua (7,2%). Cnyyan ¢ nepeyncrneH-
HbIM OpY}KMEM, MCMONb30BaHHLIM B TA, coctaBunm 86,6%
OT CTpYKTYpbI (Tabn. 3).

Mo paHHbIM GTD m3yumnm 22 obbekta (uenm) TA. Hau-
bonee wvacTtbiMu obbektTamu TA CcTaHOBMIMCH 4YacTHble
nvua (cnyyalHble cBuAeTesn, npoxoxue) — 26,4%, ap-
MelcKas MHOpPACTPYKTypa U BoeHHocnyxawme — 16,0%,

Ta6nuua 2. Tunbl TeppopucTUyeckux aktos (1970-2020 rr.)
Table 2. Types of terrorist acts (1970-2020)

Konuuectso, %
Quantity, %

Tun TeppopuCTUYECKOrO aKTa
Terrorist act type

bombapauposka (B3pbiB) 45,01
Bombing (Explosion)

BoopyéHHoe Hanazenue | Armed Assault 24,69
Yéuiictso | Assassination 9,93
MpuunHenue ywepba nHodpacTpykType 713
Facility (Infrastructure Attack)

3axBat 3anoxHuKoB | Kidnapping 6,64
HenpentnduumposaHHbie | Unknown 5,08
be3opyxHoe HanageHue 0,60
Unarmed Assault

3axBar 3aN0XXHUKOB 63 HaMepeHus 0,55
noxuiieHus | Barricade Incident

YroH (3axBaT) TPaHCMOPTHOrO CPeACTBa 0,37

Hijacking

DOl https://doi.org/10.17816/humeco629531

195



196

OPUTMHATTBHBIE MCCIEOBAHNA

Tabnuua 3. Bua opyxus, UCNONB30BaHHOTO B TEPPOPUCTUYECKUX
akrax (1970-2020 rr.)

Table 3. Types of weapons used in terrorist acts (1970-2020)

Konuyecto, %

Bua opyxwusa | Weapon type Quantity, %

B3pbiBuaTtble BewectBa | Explosives 46,62
OrHectpenbHoe | Firearms 32,69
HeupeHtnouumposanHoe | Unknown 9,63
3aurarenbHoe | Incendiary 7,32
BrvxHero 6os | Melee 2,99
Dpyroe | Other 0,21
Xumuueckve cpenctea | Chemical 0,18
[vBepcroHHoe 0bopyaoBaHue 0,16
Sabotage Equipment

TpaHcnoptHoe cpeacTso | Vehicle 0,13
Mynsxm | Fake Weapons 0,04
Buonoruyeckoe | Biological 0,02
Pagumonoruyeckoe | Radiological 0,01

nonmumua — 13,5%, NpaBuTeNbCTBO W NPaBUTENbCTBEHHbIE
yupexpenns — 10,9%, 6usHec — 10,3%. B cymMe oHu co-
ctaBuim 77,1% TA ot cTpykTypbl (Tabn. 4). CTouT TakoKe yKa-
3aTb, 4To B 2% 0b6bekToM TA sBNSAMUCH NpoTUBOBOPCTBYIOLLME
TEpPPOPUCTUYECKME TPYNNMPOBKK, a B 1% — npepactaButenu
3KCTPEMMUCTCKUX NOSIUTUYECKMX NapTUi (CM. Tabn. 4).

Ha puc. 2 nokasaHa cTpyktypa TA no Tsxectu MeaumKo-
buonornyecknx nocnepctemii. Oxkasanock, YTo 6e3 xepTs
1 TPaBMMPOBaHHbIX bbln0 coBepLueHo 47,4 1 55,8% TA. 01 51
Ao 100 normbwwmx okasanock B 585 (0,28%) TA, 101 norub-
wwii n 6onee — B 208 (0,10%) TA, nonyumBLUMX TpaBMbl —
B 963 (0,46%) n 406 (0,19%) TA cooTBeTCTBEHHO.

C 1970 no 2020 r. B TA norubnm 489,5 Tbic. YenoBex,
cpeHerofoBon nokasatenb — 9,6 toic. (7,1 [4,4; 10,3]
ThiC.) YenoBeK. Cpeayn Bcex MorubLLIMX TEppOPUCTOB OKasa-
nock 6onee 80 Thic. (16,5%). MonMHOMManbHbLIA TPEHA YMCNa
nornbmx B TA npu BbICOKOM KO3 dULMEHTe fLeTepMUHALIMM
(R?=0,61) neMoHCTpUpOBan yBennyeHre AaHHbIX (puc. 3).

C 1970 no 2020 r. B TA nony4nnm TpaBmbl 597,8 Thic. Ye-
NOBEK, CpefHeroAoBon nokasarens — 11,7 twic. (7,6 [3,6;
15,9] Tbic.) YenoBeK. TpaBMUPOBAHHLIX TEPPOPUCTOB ObINO
19,1 TbIC., unn okono 3,3% OT Bcex Jofen, MoaYYMBLUMX
TpaBMbl. [ToNIMHOMMaNbHLIA TPEHA, NMPU BbICOKOM KO3(du-
uvenTe aetepMuHaumm (R?=0,68) npeactasnan ysenuueHue
AaHHbIX (puc. 4). OTMeyaeTcs BbICOKas BEPOATHOCTb Norub-
HyTb npu TA, Hanpumep, COOTHOLLEHME NOrMbLLIMX U Mopa-
YKEHHBIX (TPAaBMUPOBaHHLIX) Cpean HaceneHus buino 1,0: 1,4,
cpeau Teppopuctos — 4,2 : 1,0.

Puck okasatbea B ycnoBusx TA ans HaceneHus Mupa —
0,67x107 (0,60 [0,30; 083]x107°) TA/(4enoBekxron), WH-
[MBUAYanbHbIA puck nornbHyts B TA — 1,46x107° (1,20

T.31,Ne 3, 2024
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Ta6nuua 4. CTpyKTypa TEPPOPUCTMYECKUX aKTOB MO 06bEKTaM Co-
BepLenms (1970-2020 rr.)

Table 4. Structure of terrorist acts by objects of commission
(1970-2020)

06beKT (Lenib) TeppoOPUCTMHECKOrO aKTa
Object (target) of terrorist act

Konuuectso, %
Quantity, %

YacTHble nnua, Ux HeaBUXUMOCTb 26,44
Private Citizens & Property

BoopyéHHble cunbl | Military 16,01
Monunums | Police 13,45
MpasutenscTao | Government 10,92
BusHec | Business 10,32
TpaHcnopt | Transportation 3,26
HenpeHtudmumposanHbiii | Unknown 3,21

OpraHu3aumm KOMMyHanbHbIX ycnyr 2,85
Utilities

PenurvosHeie peatenu (06beKTbI) 2,38
Religious Figures|Institutions

Opranmsauumm 0bpa3soBaHus 2,25
Educational Institution

TeppopucTbl | Terrorist (Non-State Militia) 2,03
Ivnnomatsl | Government (Diplomatic) 1,77
Hypranuctel u CMU | Journalists & Media 1,54
JKCTPEMUCTCKME MOUTUUECKWE MapPTUM 0,94
Violent Political Parties

paxkpaHcKas aBuaums 0,66
Airports & Aircraft

TenekoMMyHuKauum | Telecommunication 0,59
HenpaBuTenbCTBEHHbIE OpraHU3aLmm 0,56
NGO

Typuctbl | Tourists 0,24
Mopckoit ¢not | Marines 0,19
3anacbl NpoA0BONLCTBUA U BOAbI 0,16
Food and Water supplies

KnuHuku no npepbiBaHmnio 6epeMeHHOCTH 0,12
Abortion clinics

Dpyrve | Other 0,1

[0,71; 1,82]x107%) cMepTeii/(4enoBexxron), HANBNAYaNb-
Hblil PUCK nonyunTb TpasMy B TA — 1,76x107 (1,33 [0,80;
2,391x107%) tpaBm/(4enoBexxron), B ToM uucne 6e3 yuéra
Teppopuctos — 1,25x107 (1,16 [0,64; 1,731x107) cmepreit/
(uenosexxrog) u 1,71x107 (1,32 [0,80; 2,28]x107) Tpasm/
(4enoBekxrop) cootBeTcTBEHHO. 0TMeYaeTCA AMHaMMKa yBe-
JINYEHNS PUCKOB.

YMeCTHO yKasaTb, YT0 B MeX/lyHapOJHOW NPaKTUKe OnTh-
MarbHbIM PUCKOM 1S HaceneHus ABNSeTCs rmbenb ofHOro
yenoseKa Ha 1 MiH HaceneHns (1x107%). MnameuayansHble
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Puc. 2. KonnyectBo U CTpYKTypa TEPPOPUCTMYECKMX aKTOB MO TAXKECTU MeauKo-duonorudeckux nocneacteui (1970-2020 rr.).
Fig. 2. Number and structure of terrorist acts according to the severity of medical and biological consequences (1970-2020).

Puc. 3. [InHaMmKka nornbumx B TeppOpPUCTMYECKMX aKTax B Mype.
Fig. 3. Dynamics of deaths in terrorist acts in the world.

Puc. 4. [InHamMuKa nonyumBLUKMX TPaBMbl B TEPPOPUCTMYECKUX aKTax B MUpE.
Fig. 4. Dynamics of those injured in terrorist acts in the world.
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OPUTMHATTBHBIE MCCIEOBAHNA

PUCKW MPW TEPPOPUCTUHECKOW aKTUBHOCTU OKA3anMCb He-
BbICOKMMM, HampuMep, pUCK rmbenn npu LOPOMHO-TpaHC-
MOPTHBIX NPOUCLLECTBUAX BblT Ha NOPAAOK Bonblue (nx1074).
B HeKoTopbIX CTpaHax C BbICOKOW TEPPOPUCTUYECKOW aK-
TMBHOCTbH OTMEYAKTCA BbIPaXEHHbIE PUCKOMETPUYECKHE
noKasatenu, Hanpumep, B Adranuctane B 2011-2020 rr.
puck rubenu npu TA coctasun 167,9x107%, nonyunts Tpas-
My — 168,6x107, B TOM umcre 6e3 yuéTa TeppopucToB —
93,5x107 1 86,9x10° cooTBETCTBEHHO.

OBCYXOEHWUE

lpoBenEHHblE UCCNeoBaHUS BbISBUIM  YBENWYEHUE
Konmuecta TA M ux MeanKo-bMONOrMUECKUX NOCNeACTBUiA
B nocnefHue roabl. BepostHo, onpesenéHHbIN BKNag, B pocT
MoKasaTenen 0Kasan uX TLaTenbHbIi Y4ET, TaK KaK B bonee
nosgHeM nepuoge, Hanpumep po 2001 r., cBepeHus cobu-
panucb, Kak NpaBuio, PeTPOCMeKTUBHO. [ 06BEKTUBHO-
o aHanu3a HeratvBHbIX TEHAEHLMWA HE0BXoAMMO W3yuuTb
MPUYMHBI TEPPOPUCTUYECKOW aAKTMBHOCTM 3a MNocnegHee
LecsaTuneTue.

B pernonax brmkHero Boctoka, CeBepHoit Adpukm, Hx-
Hov Asum n Adpukm K tory ot Caxapbl Bbin0 ocyLLecTBneHo
bonee 85% Bcex TA B Mupe. KoHTpTeppopucTuyeckue Me-
poNpUATMSA 3A4€eCb MOTYT BbITb YCMEeLHbIMU TONBLKO NpU Cy-
LLIeCTBEHHOM Pa3BUTWUW B CTPaHaX perMoHa HauMOHasbHOM
3KOHOMMWKU W MPM MOBBILLEHWM KQuecTBa KU3HU HaceneHus.

C yyéToM Toro, yto yaue Bcero B TA ucnonb3oBanucb
B3pbIBYaThle BELLECTBA U OrHECTPENbHOE OpyXue, MpefoT-
BpaTUTb rMbesb 1 TPaBMUpOBaHME NlAeH, '/, YacTb KOTOPbIX
OKa3bIBAIOTCA CNydaliHbIMW CBULETENAMM, ObINO 3aTpyLHHU-
TENbHO, JaXKe NpU XOPOLLIO NOCTaBfIeHHO paboTe MeaWLMHEI
Katactpod.

Cpeny Bcex normbLumx TeppopucToB oKasanock 16,5%,
TpaBMupoBaHHbix — 3,3%. llpu pacuéte MHAMBUOYaNbHbIX
pUCKOB rbenn 1 BbiTb NopaXKEHHBIM [ HaceneHus Heob-
XOAMMO UCKJIKYaTb AaHHble N0 TeppopucTaM. PaccunTaHHble
WHAMBUAYANbHbIE PUCKU UMEIOT 04eHb 0D0BLLEHHBIN XapaK-
TEP, HO OHW MOTYT BbITb UCMONBb30BaHbI 1S UCCNEL0BaHUs
aHanor1yHbIX NoKasaTeseli B peruoHax (cTpaHax).

be3 3kepTB 1 TpaBMMpPOBaHHLIX Ntogei bbino 47,4 u 55,8%

CMUCOK JIUTEPATYPbI

1. Acosta B., Ramos K. Introducing the 1993 terrorism and political
violence dataset // Studies in Conflict and Terrorism. 2016.
Vol. 40, N 3. P. 1-34. doi: 10.1080/1057610X.2016.1184061

2. GTD Global Terrorism Database. Codebook: methadology,
inclusion criteria, and variables. College Park: START, 2021.

3. Miller E.,, Wingenroth B. Global Terrarism Database: real-time
data collection pilot evaluation. College Park: START, 2023.

4. Psazanos [1.C., OxpumeHko A.B. Mcnonb3oBaHue 37eKTPOHHBIX
6a3 naHHbIX B MCCnenoBaHuM TeppopuaMa // ctopudeckue,
(hunocodcKume, NOMUTUYECKME U IOPUANYECKUE HaYKK, KyNbTy-
pONOrMA U UCKYCCTBOBeEHWe. Bonpockl Teopum 1 MpaKTUKK.
2015. N2 11-2. C. 172-176. EDN: UMESVJ

T.31N2 3, 2024

DOl https://doi.org/10.17816/humeco629531

JKoNorna HenoBeka

TA. Pasymeetcs, rnaBHas 3afjaya TeppopusMa — 3anyratb
niofen, NoceaTb NaHUKY Cpeam Hacenenms. B To e Bpems
0TMeYaeTcs BbICOKas BEPOATHOCTb NOrmbHyTL npu TA, Hanpu-
Mep, COOTHOLLEHME MOrvBLIMX M NOPaXEHHBIX (TPaBMUPOBaH-
HbIX) B TA cpeay Hacenenus 6bino 1,0 : 1,4,

3AKJTIOYEHUE

OTMeyaeTca yBeNIMYEHME TEPPOPUCTUYECKON aKTUBHO-
CTU 1 e€é MeauKo-buonornyeckux nocneacteuin. C yyetom
TOro, 4To Yaule Bcero B TA ucnonb3oBanuch B3pbiBYaTHIE
BELLECTBA M OrHECTPesIbHOE OpyMue, NpeaoTBpPaTUTL -
Oenb 1 TpaBMMpOBaHKe NioAen ObiNo 04YeHb 3aTPyAHUTENb-
Ho. Okono nonoBuHbl TA He UMeeT MeMKO-O1OOrMYecKuxX
MocneacTBMi, HO BEPOSTHOCTb MOrMOHYTbL NpK TeppopuaMe
He yMeHblUaeTcs. Ecim TeppopusM MOSHOCTBIO UCKOPEHUTb
HEBO3MOJHO, TO KOHTPTEPPOPUCTUYECKUMI MEPONPUATUAMM
€ro MOXHO0 MUHUMW3MPOBATb.

AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap, aBTOpoB. Bce aBTOpLI NOATBEPXKAAIOT COOTBETCTBUE CBOETO
aBTOPCTBA MeXIyHapoaHbIM Kputepmam ICMJE (Bce aBTopbl BHEC/N
CYLLLECTBEHHBIM BKMaf, B pa3paboTKy KOHLENLWKW, NpoBeLeHe HC-
CNeaoBaHUs U NOArOTOBKY CTaTby, MPOYNM U 0400punv GuHanbHyto
BepCHIo nepen nybnmKaLmen).

WUcTounuk ¢mHaHcuMpoBaHMsA. ABTOpLI 3asBMAIT 00 OTCYTCTBUM
BHELLIHEro UHaHCMPOBaHUS NPY NPOBEAEHNM UCCNIE0BaHMS.
KoHdnukT uHTepecoB. ABTOpbI AeKNapypyioT OTCYTCTBME SBHbBIX
W MOTEHLMANbHBIX KOHQMIMKTOB MHTEPECOB, CBA3aHHBIX NybnMKaLm-
el HacTOSALLIEN CTaTby.
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0cob6eHHOCTU MUKPOLUPKYNALUM KPOBU B Pa3fIMuHbIX
BO3PaCTHbIX rpynnax HaceJieHUs B 3aBUCUMOCTM
OT COCTOSIHUA yp6o3aKocucTeM

A.B. [leptoruna, [1.A. lanunosa, H0.A. Crapatenesa, M.H. TanamaHoBa

HauuoHanbHbIN uccnegoBaTenbckuil Hueropoackuid rocynapcraeHHbIn yHusepeuteT uM. H.W. Jlobauesckoro, Huxnuii Hosropog, Poccus

AHHOTALMA

06ocHoBaHue. HebnaronpusatHoe Bo3feNcTBUE (haKTOPOB OKPYXatoLLel Cpefbl, KakK 3KONOMMYECKUX, Tak U 00YCNOBNEHHbIX
NpOoXKMUBaHMEM B YpbaHM3MPOBaHHON ryCTOHACcENEHHOW cpefe, OnpeaenseT pasBuThe Mep MO 3aluuTe 3[,0pOBbA HaCeNeHus.
leMoAMHaMMKa MUKPOLIMPKYNSTOPHOO pycna MrpaeT 3HauuTesbHYlo ponib B NOAAEPXKaHUM TKaHEBOrO roOMeocTasa, a Hapy-
weHns MophodYHKLUMOHANBHBIX XapaKTePUCTUK BbISBASIOTCSA B BOMbLUMHCTBE ClyyaeB pa3nuyHbiX 3aboneBauid. [pu aTom
Ha CerofHALIHUIA JeHb He UCCNeA0BaHa AMHAMMKA M3MEHEHUS! MUKPOLMPKYNALMW C BO3paCcTOM B 3aBUCUMOCTH OT NPOXMBa-
HWSA YeNOBEKA B Pa3fMYHbIX YpOaHM3MPOBaHHbIX 3KOCUCTEMAX.

Llenb. 3yuntb xapakTep U3MeHeHUn MUKPOLIMPKYNATOPHOTO pyc/la B pa3HbIX BO3PACTHbIX rpynnax HaceneHus B 3aBUCKUMO-
CTU OT coCTosHUA YpbHO3KOCMCTEM, BKIIOYAs MEranofiue U Manblii TYpUCTUYECKUIA ropof, 6e3 BbipaXKeHHOW NPOMBILLEHHOCTH.
Marepuan u Metoabl. B uccnegosanu npuHuMani yyactve fobposonblbl 3 HuxHero HoBropoaa (Meramonuca ¢ passu-
TOW NPOMBILLEHHOCTBH) M CeMEHOBa (Manoro TYpUCTUYECKOTO ropoAa 6e3 BbipaXKeHHOW NpOMbILLNIEHHOCTH). [lobpoBonbLbl
M3 [aHHbIX HAcENEHHBIX MYHKTOB, PasfMYHBIX MO YPOBHIO aHTPOMOreHHOW Harpy3KW M 3KONOTMYECKOMY COCTOSHMIO, Obinn
pa3sgeneHbl Ha 3 Bo3pacTHble rpynnbl: 1-a — 18-44 ropa; 2-a — 45-59 net; 3-a — 60-74 ropa. UccnepgoBaHue MUKpo-
LMpKYNALMM NPOBOAMAM METOLOM fasepHoii fonnneposckoit dnoymeTtpumn (JIAD) ¢ nomoLublo nasepHOro aHanu3atopa Ka-
nunnspHoro kposoTtoka «JJA3MA CT» (000 HIM «JIA3MA», Poccus). OueHnBanyu aMnaMTyAHO-YacTOTHbIE XapaKTepUCTUKM
C BelB/eT-aHaNM30M OCLMNNALNA KPOBOTOKA.

Pesynbtarbl. [py cpaBHeHUM aMNUTYLHO-YaCTOTHBIX XapaKTEPUCTUK MUKPOLMPKYNALMK 1-1 rpynnbl Meranosiuca u Mano-
ro TYPUCTMYECKOrO FOPOAA C HEBLIPAXKEHHOW NMPOMBILLIEHHOCTBIO HE BbISIBNIEHO 3HAYMTENbHBIX pasfinyuii. lpu 3ToM aHanus
aMMNIMTYAHO-4YaCTOTHOrO CNEKTPa 2-# M 3-1 rpynn BbIABUN U3MEHEHWSA PEAKTUBHOCTU CTPYKTYP MUKPOLIMPKYNATOPHOIO pycna
B 3aBMCMMOCTM OT BO3pacTa, KOTOpbIE HOCW/M OMpefeNEHHble pasnuma B 3aBUCUMOCTH OT ypboakocucTeMbl. Mexkrpynno-
Bble pasfMuna B 3aBUCMMOCTU OT YpOOIKOCUCTEM PErMCTPMpOBaNM MO 3HAYEHWUAM aMNAUTYA SHAOTenMansHoro putMa (As),
HeMporeHHoro putMa (AH), MMoreHHbIM KoniebanuaM (AM) n amnauTyae cepaeyqHoro putMa (Ac). Koropta Meranonmca xapak-
Tepu3oBanacb CHUXeHneM AH, AM, Ac u yBenndyeHnem A3 Bo 2-i 1 3-i rpynnax. B KoropTe HaceneHus Manoro ropoga ms-
MeHeHue AM He perucTpupoBanochb, Toraa Kak bbino bonee BbipaxeHo cHuXeHne A3 u Ac Bo 2-ii rpynne npu nocniesyloweM
BO3pacTaHum B 3-i Bo3pacTHoii rpynne A3, AH, AM 1 JanbHeliLeM CHXKeHUM Ac no cpaBHeHWHO ¢ 1-1 U 2-11 BO3pacTHLIMY
rpynnamu. [lokasaTenb, XapaKTepu3yloLWwmii MOLLHOCTb MPUTOKA KPOBW B MUKPOLMPKYNATOPHOE PYyCnio, YMeHbLUancs B 3-i
BO3pacTHOW rpynne Meranonuca.

3akntoueHue. AHanu3 MUKpoLMpKynauun MeTtogoM J10® no3sonun BbISBUTL BKITOYEHUE Pa3NINYHbIX MEXaHU3MOB Perynsauum
MWUKPOLIMPKYNALMM B 3aBUCUMOCTMW COCTOSHUSA YPOO3KOCUCTEM C HAIMUMEM PUCKA CHUKEHUA aflanTaLMOHHbIX BO3MOXHOCTEN
opraHu3Ma C yBefiM4YeHUEeM BO3pacTa M Npu NpoXMBaHUM B Meranonmnce. PesynbTaTbl UCCNef0BaHUA MOrYT ObITb MCMOMb30-
BaHbl AN pa3paboTku Mep no NpoduUnaKTMKe HeAOCTAaTOUHOCTM TKaHEeBOW Nepdy3num B YCNOBUAX PasnnuHbIX YpboaKocUCTeM.

KnioueBbie cnoea: yp603KOCMCTEMa; MUKPOUNPKYNALKA; BO3PACT; aAanTtaluna.
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Features of blood microcirculation across different
age groups in relation to urban ecosystem conditions

Anna V. Deryugina, Darya D. Danilova, Yulia A. Starateleva, Maria N. Talamanova

National Research Lobachevsky State University of Nizhny Novgorod, Nizhny Novgorod, Russia

ABSTRACT

BACKGROUND: Understanding adverse effects of environmental factors, including those associated with urbanization and
high population density, are important for development of public health protection measures. The hemodynamics of the
microcirculatory system plays a significant role in maintaining tissue homeostasis, with morphofunctional characteristics often
present in most cases of diseases. However, there remains a lack of comprehensive research on the aging process and the
effects of residing in different urban settings on microcirculation dynamics.

AIM: To study the changes in the microcirculatory system across different age groups, depending on the state of urban
ecosystems, including a megalopolis and a small tourist city without significant industrial activity.

MATERIAL AND METHODS: The study involved volunteers from the industrial megalopolis of Nizhny Novgorod and the city of
Semenov, a small tourist town without significant industrial activity. Volunteers from different areas, varying in terms of human
activity and environmental conditions, were divided into three age groups: group 1: 18—44 years old, group 2: 45-59 years old,
and group 3: 6074 years old. Microcirculation was measured by laser Doppler flowmetry (LDF) using a laser capillary blood
flow analyzer "LAZMA ST" (NPP LAZMA LLC, Russia). The amplitude-frequency characteristics were evaluated with a wavelet
analysis of blood flow oscillations.

RESULTS: A comparison of the amplitude-frequency characteristics (frequency response) of microcirculation between the 1st
group of a megalopolis and a small tourist city with minimal industrial activity did not reveal any significant differences. However,
upon further analysis of the amplitude-frequency spectrum of groups 2 and 3, changes in the reactivity of microcirculatory
structures were observed, depending on age and urban environment. Inter-group differences based on urban ecosystems were
identified through variations in endothelial rhythm amplitudes (Ae), neurogenic rhythm (An), myogenic oscillations (Am), and
heart rate amplitude (Ah). The megalopolis group exhibited a decrease in An, Am, and Ah, along with an increase in Ae in groups
2 and 3. In contrast, the small city population showed a decrease in Ae, An, and As in group 2, followed by an increase in Ae, An,
Amin group 3, and a further decrease in As compared to age groups 1 and 2. Furthermore, the indicator reflecting the power
of blood flow into the microcirculatory bed decreased in the 3rd age group of the megalopolis.

CONCLUSION: The analysis of microcirculation using the LDF method allows to identify the involvement of various mechanisms
regulating microcirculation, depending on the condition of the agro-ecosystem and the presence of risk factors that reduce
adaptive capacity with age and living in a megalopolis. The findings from this study can be used to develop measures to prevent
tissue perfusion insufficiency in different urban environments.

Keywords: urban ecosystem; microcirculation; age; adaptation.
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OB0CHOBAHUE

HebnaronpusTHoe Bo3fencTBMe (haKTOPOB OKpYXKaloLLei
cpenpl basupyeTcs Ha YpoOBHE XMMMYECKOro, GU3NYecKoro
1 6MONOrMYECKOro 3arpA3HeHWs, YTO OonpefaensieT npuo-
puUTETHI MEP MO 3aluTe 340poBbsA Hacenenus [1]. Kpome
3KONIOrMYEeCKUX NpobneM, Ha COCTOSHWE 3[0pPOBbA Yeso-
BEKa OKa3blBaloT BUSHWE (aKTopbl NpoXMBaHUS B ypba-
HWU3MPOBaHHON Cpefie C BbICOKOW MNOTHOCTbIO 3aCTPOWKM,
3acefieHus, AaBNeHNs BPeMeHHOro (hakTopa, MoBbILIEHHOM
YacTOTbl BbIHYXAEHHbIX COLMaNbHbIX KOHTaKTOB (06LecT-
BEHHbIA TPaHCMOPT, METPO), HapyLleHWe MepcoHasbHOro
MPOCTPaHCTBA, 3aTPYLHEHHAsA LOCTUXMMOCTb 30H OTAbIXA.
Bcé nepeuncneHHoe xapaKTepHO Ans MeramnoJsivcoB U onpe-
LensieT pasBuTME He TONbKO CTPECCOB, poCTa HEBPO3OB,
HO U coMaTuyeckux 3abonesanuin [2, 3]. WccnepoBanue
MoKasaTefieil roMeocTasa OpraHu3Ma HaceneHus pasfmd-
HbIX MO COCTOSIHWKO YpBO3KOCMCTEM MO3BONAET MPOBECTU
CpaBHUTENbHBIA aHaNW3 afanTauMoHHBIX NpucrnocobuTenb-
HbIX peaKLMii B 3aBUCMMOCTW OT 3KOIOMMYECKUX acreKToB.
B kauecTBe NpOrHOCTUYECKUX M ANArHOCTUYECKUX KpUTEPUEB
B OLIEHKe 00LUero hyHKLMOHANLHOTO COCTOAHMS OpraHu3Ma
LenecoobpasHo UCMoMb30BaTh NapaMeTpbl MUKPOLMPKYNS-
LMK, MOCKOSIbKY U3MEHEHUS B CUCTEME MUKPOLIMPKYNALMUK
KpOBW KOPPENMPYIOT CO CABUraMM B LIEHTpanbHOW remMoau-
HaMmuKe [4]. KpoMe Toro, KpoBOTOK B MUKPOLIMPKYNATOPHOM
pycne nofBepieH KonebaHWsM, KOTopble OTpaXalT TeKy-
wee GyHKUMOHAMNbHOE COCTOSIHME CUCTEM ero perynsumm [5].
B cBoto ouepefb, reMogMHaMMKa MUKPOLMPKYNSTOPHOIO
pycna WrpaeT 3HAYMTENIbHYI0 Pofib B NMOAJEPHAHUM THaHe-
BOr0 roMeocTasa, a eé U3MeHeHUs CONpOBOXAAIT pasnuy-
Hble naTonoruyeckne npoueccol [6]. MokasaHo, yto 6onbLoe
uncno 3aboneBaHuii CBA3AHO C TEMM WU WHBIMU HapyLue-
HUAMMW OTLE/bHBIX 3BEHbEB MUKPOLMPKYNAUMK [7]. Mukpo-
LMPKYNATOPHOE PYCOo COCTOWT U3 apTepuon, BeHYN U Kanun-
NIPOB, KOTOpble PErynMpYIOT MUKPOCOCYAMCTBIN KPOBOTOK
3pUTPOLMTOB [N ONTUMANbHOTO 0BecneyeHns TKaHem Kuc-
nopoaoM [8]. 1N OLEHKN MMKPOLMPKYNATOPHOM nepdy-
3uM B NOCNEeHMe [Ba LECATUNETUS BCE Yalle MChonb3yT
nasepHble MeToAabl [9]. AHanu3 amnaUTyAHO-4acTOTHOrO
CreKTpa No3BOJISET U30/IMPOBAHHO OLLEHUBATb BKNAZ Ka-
[0r0 3BeHa MUKPOLMPKYNALMM, MPUHUMAIOLLETO Yy4acTue
B MOAYNALMM KPOBOTOKA Ha YpOBHe MMKpococynos [7].
Mpy 3TOM K aKTUBHBIM QaKTOPaM KOHTPOJIi MUKPOLMPKYIA-
UMM OTHOCAT 3HA0TENWANBHBIA, MUOTEHHBIN U HEMPOreHHbI
MeXaHU3Mbl Perynauum npocBeTa CoCcyAoB, OMpeAeNstoLLmMe
MOTOK KPOBU CO CTOPOHbI COCYAMCTOW CTEHKM, K Maccus-
HbIM OCLMJIIAILMAM OTHOCAT AbIXaTeNbHble U CepAeyHbIe
MeXaHU3Mbl, (OPMUPYIOLLMECS BHE MUKPOLIMPKYNATOPHOrO
pycna [10]. B pe3ynbrate B3auMOJEWACTBUSA aKTUBHbIX
M NacCMBHbIX MEXaHW3MOB BblpabaTbiBaKOTCA ONTUMAabHbIE
reMoAMHaMuyeckue napaMeTpbl AN TPaHCKaNWISpHOro
obMeHa [5]. OfgHaKo Ha CEroHAWHWA LeHb HET UCCneno-
BaHWW TOrO, Kak NMPOUCXOAMT U3MEHEHWE MUKPOLMKYNALMK
B 3aBMCMMOCTU OT MPOXVBAHWA YeNIOBEKA B 3KOJIOMMYECKH

T.31N2 3, 2024

DOl https://doiorg/10.17816/humeco634472

JKoNorna HenoBeka

3arpﬂ3HéHHOM meranosuce U B MasioM ropoae € MaJibiM KO-
JIN4eCTBOM NPOMbILLIEHHbIX I'IpE}J,I'IpMﬂTVIﬁ. npe,El,CTaBﬂFIET
MHTEpeC aHau3 pa3BMBaloLLNXCA npoLeccoB I'IpVICI'IOCO6J'Ie-
HUA OpraHn3Ma Ha ypoBHe MUKPOUWUPKYNAUMU B 3aBUCUMO-
CTKU OT COCTOAHMA yp603KOCVICTeM. DlanHoe HanpaeneHue
uccneao0BaHui uenec006pasHo C TOYKM 3pEeHUA PacKpbITUA
MEXaHU3MOB afanTtalun opraHM3Ma K pa3jiniHbIM yCnoBuaMm
CyLieCTB0BaHUA, KpoMe TOro, rno3BoJsiAeT BbiIABUTb BO3MOX-
Hble TOYKW CpbiBa aAaNTaUMUOHHbIX BO3MOXHOCTEN OpraHus-
Ma ponAa pa3pa60TKM MeToa0B CBOGBpEMEHHOﬁ KoppeKunn
3[,0p0BbA HaceneHunA.

Llenb uccnepoBaHus. I/13yquV|e aMNIUTYyaHO-4acToT-
HbIX XapaKTepUCTUK MUKPOLMPKYIALMN Pa3HbIX BO3PACTHbIX
rpynn HaceneHua B 3aBUCMMOCTU OT COCTOAHKUA yp603KOCVI-
CTeM, BKJI0Yas Meranosimuc U Masnbiu TypVICTW-IGCKVIVI ropopn
bes Bblpa)KEHHOVI MPOMBILLNIEHHOCTW.

MATEPUANT U METObI

Jln3aiiH uccneposanms

AHanutuyeckoe nonepeyHoe MCCNeAoBaHUE CNydaiHOM
BbIOOpKM.

KpMTepMM cooTBeTCTBUA

B uccneoBaHue BKIO4EHbI 06POBOIbLIbI, COOTBETCTBYHO-
LuMe NfaHy ucciefoBaHua (BO3pacT, NpOoXMBaHUe Ha TeppU-
TOPWUM MCCNEAYeEMOr0 perMoHa He MeHee MATH NieT). Y Bcex
UCTIbITYEMbIX He ObINI0 CUCTEMHBLIX WK Nepudepuyeckux
COCYAUCTbIX 3aboneBaHui, 3aboneBaHMin COeANHUTENBHOM
TKaHW U lepMaTo3sa.

13 nccnenoBaHns bbimv UCKIOYeHb! 0BPOBONbLI C Bpe-
HbIMU MPUBLIYKaMY, OXMPEHWEM, MCUXMHECKUMU PACCTPOM-
CTBaMM U pacCTpOMNCTBaMU NOBeLEHMS, BepeMeHHOCTLHO.

Ycnosus npoBegeHus

WccnepoBanue npoBoamnu Ha 6ase Huxeropoackoro ro-
cynapcTBeHHoro yHuBepcuteta uM. H.W. Jlobauesckoro.

npO,D,OH)KMTEHbHOCTb uccnenoBaHuAa

BceM yyacTHMKaM 1ccnepoBaHns NPOBENW OLHOKPATHYIO
perucTpaumio napamMeTpoB MUKPOLIMPKYNALMM KPOBM B KOXe
Mpu1 NoMoLLY NasepHoii aonnnepoBckon doymetpum (JI4D),
KOTOPYK OCYLLECTBNSIM J1a3epHbIM aHanM3aTopoM Kamun-
nspHoro KpoBoToka «JIASMA CT» (000 HMNM «JIA3MA»,
Poccus), no3BonslOLWMM NPOBOAMTL KOMMIEKCHYIO OLEHKY
MUKPOLIMPKYNALMK.

OnucaHne MeaMLMHCKOr0 BMeLLaTesbCTBa

JIA®-rpamMMy 3anucbiBanu B Nepeoi NOOBUHE HS B NO-
MELLEHUU C eCTECTBEHHBIM OCBELUEHWEM W TeMrepaTypou
21-22 °C. ObcnepyeMble HaXOAMANCH B MOJIOKEHWUN CULS.
Mocne ux 20-MMHYTHON aKKIMMaTU3aLMKU B CMOKOWHOM CO-
CTOSIHMM Ha KOXY AMCTanbHbIX danaHr Il nanbues KucTei
00enx pyKk GMKCUpOBanM ONTUHECKMA BOJIOKOHHBIA 30HA.
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YcTaHOBKY 30HAA OCYLLECTBNAAM 0€3 CAABNEHUS KOXM.
3anucb curHana BbIMOSHSANM B TEYEHWE 5 MUH.

OcHOBHOM UCX0J, UCCNe0BaHUA

OueHnBanuM aMNIUTYAHO-YacTOTHbIE XapaKTepUCTM-
KW OTPaXEHHOro curHana. [lna ux pacyéta ucnonb30Banu
Be/iBNET-aHanM3 ocUMNNALMIA KPOBOTOKA. AMMAMUTYLbI 3H-
A0TeNNansHoro, HelporeHHoro, MUOreHHOr0, BEHYNAPHOro
W CepLleyHoro pUTMOB OLEHMBAIM MO MaKCMMarbHbIM 3Ha-
YEHWSIM OCLIMNNALMIA KpoBoTOKa (Amax, n. en) B cooTseT-
CTBYHOLUMX YaCTOTHbIX AMaNa3oHax.

Cymmy (ZA..,) B 3HAOTENNANbHOM, HEMPOreHHOM, MUO-
FEHHOM M CepAeYHOM YacTOTHbIX AUana3oHax pacLeHUBay
KaK MOLLHOCTb MeXaHW3MOB, 006eCneynBatoLLMX MPUTOK Kpo-
BW B MUKPOLMPKYNATOPHOE pycno no gopmyne [11]:

A FA3+Ar+AM+AC,
roe As — amnutygbl Konebanuin nepdysuu B sHLOTENN-
anbHoOM AuanasoHe, AH — aMnanTyabl KonebaHni nepdysum
B HEMPOreHHOM Auana3oHe, AM — aMmIUTYAbl KonebaHuii
nepgysun B MMOreHHOM u1anasoHe, AC — aMNaUTyAbl Ko-
nebaHuin nepdysumn B cepAeYHOM JManasoHe.

AHxanus B rpynnax

B nccnepnosanuu npuHuManu yyactue 60 gobpososibLies
u3 HikHero Hosropoaa (Meranonuca ¢ passuTon NPOMbILL-
neHHocTbio) M 60 pobposonbues U3 CeMéHoBa (Manoro Ty-
PUCTUYECKOr0 ropofa be3 BbipaXKeHHOW MPOMBILLIEHHOCTH).
Bce obcnenyeMble bbinv MHbOPMUpOBaHbI M fanu cornacue
Ha BKJIOYeHWe B uccnepoBaHue. CornacHo KnaccuduKaumm
BO3, obe Bblbopky bbinn nogpasaeneHbl Ha 3 BO3pacTHble
rpynnbl: 1-a — 18-44 ropa; 2-a — 45-59 net; 3-9 —
60-74 ropa. Kaxpas rpynna Bkmtouana no 20 yenosek
n bbina conoctaBMMa Mo Mosly U COMaTOMETPUYECKUM MO-
KasaTenam (tabn. 1).

MeToap! perucrpauuu ncxoanos

Peructpaumnio nokasatenen JIA® ocywectensim ¢ no-
MOLLbIO Na3epHOr0 aHanW3aTopa KanunispHOro KpoBOTOKa
«JTIA3MA CT» (000 HMM «JTA3MA», Poccus), nossonsiowero
MPOBOLAUTb KOMM/IEKCHYH) OLIEHKY MUKPOLMPKYNALMM.
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JTnyeckKasn JKCnepTu3sa

MpoTOKON MCCNEA0BaHUsA He MPOXOAW PaccMOTpeHue
W He Bbln 006peH 3TMYECKUM KOMUTETOM. Kaxabli pecroH-
[AeHT fian A0bpoBosibHOe NMMCbMEHHOE coracue Ha 06paboT-
Ky NepCcoHasbHbIX JaHHbIX B X0A€ MCCIef0BaHMS.

CraTUCTUUYECKUM aHanu3

MonyyeHHble 3KCnepuMeHTaNbHble AaHHble 06paboTaHb
C MOMOLLIbK) MAKEeTOB MPUKNIAAHbIX NporpaMM Statistica 6.0
u Microsoft Excel ¢ ucnonbsoBaHmeM MeTof0B 0fHOMEPHOIA
CTaTUCTUKKW. Pe3ynbTatbl nNpeAcTaBneHbl B Bupe MiSEM,
roe M — cpenHee apudmetmyeckoe, SEM — cTanpapTHas
owwbKa cpepHero. [1ns npoBepku rMnoTessbl 0 BUAE pacnpe-
LeneHus npumensnu Metog Lanupo—Yunka. Ctamuctuyeckve
3aKOHOMEPHOCTM M3y4anu ¢ NPUMEHEHNEM NapaMeTPUYECKO-
ro (kputepuit CTblogeHTa ¢ nonpaskoi boHdeppoHu) MeToza
CTATUCTUKW. Pasnnumsa cumtanu CTaTUCTUYECKW 3HAYUMbIMU
npm ypoBHe 3Hauumocty p <0,05.

PE3YJIbTATbI

06BbeKTbl uccnepoBaHus

lpynny ycnoBHO 340pOBbIX [L0OPOBONBLEB COCTaBUNM
MY}KUYMHBI W JKeHLWMHbI 18—74 neT U3 ABYX HACENEHHbIX NyH-
ktoB (60 mobpoeonbues u3 HxHero Horopogma u 60 fo-
bpoBonbLeB M3 CeMéHoBa), KoTopble ObiiM paspeneHb
B Ka)XX[10/ BbIDOpKe Ha Tpu BO3pacTHble rpynnbl no 20 yeno-
Bek: 1-a — 18-44 ropa; 2-a — 45-59 nert; 3-a — 60-74
roaa. CooTHOLLEHME JINL, MYCKOTO M XEHCKOro nona 6bbino
NPUMEpHO 0anHaKoBbIM. Hutenu HuwHero Hoeropopa —
33 (55%) MyxumHbl u 27 (45%) xeHwwmH B Bo3pacTe ot 18
0o 72 net; wutenn CeMéHoBa — 32 (54%) MyxunHbl 1 28
(46%) meHwWwmH B Bo3pacTe oT 18 Ao 74 ner.

OcHoBHble pe3ynbTatbl UCCnieaoBaHUA

AHanus aMnanTyLHO-YaCTOTHLIX NOKasaTened MUKpPO-
UMPKYNALUMM HaceNeHUss Meranonnca nokasan, yto Bo 2-i
BO3PACTHOM rPynmne 3HaYeHWUs aMNAUTY bl 3HAOTENMANBHOMO
p1TMa yBeNMYUnnch Ha 52%, Toraa Kak B 3-i rpynne AaHHbIi

Tabnuua 1. ComMatoMeTpuyeckas, nonoBas 1 BO3pacTHas xapaKTepucTuka AobpoBosbLEB UCCeyeMblX BbIbOpoK
Table 1. The somatometric, gender, and age characteristics of the volunteers in the studied samples

lpynna
Group

Mon (M/x), %
Gender (M/F), %

Bospacrt, net
Age (years)

UMT, kr/m?
BMI (kg/m?)

Pocr, cM
Height (cm)

1-5 Bbl6opka (mo6poBonbLbl U3 HuxHero Hoeropoaa) | 1 sample (volunteers from Nizhny Novgorod)

1 50/50 29,5+2,2 26,1+1,3 173,4+6,7

2 57/43 49,5+2,8 27,5+2,3 169,429,3

3 56/44 65,52,0 25,8+1,9 163,2+£10,5
2-1 BblbopKa (ao6poBonbubl M3 CeMéHoBa) | 2 sample (volunteers from Semenov)

1 50/50 31,5+4,5 25,3+1,8 175,4£10,2

2 55/45 48,8+3,6 26,9+2,6 171,847,9

3 55/45 64,7+5,1 26,2+1,6 166,4+8,6
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noKasartenb yMeHbLuMCcA Ha 28% OTHOCWTENBHO 3HaueHMii
2-W rpynnbl. AMNIMTYa HEMPOreHHbIX KonebaHuid 3Ha4MMo
YMEHbLUMNACh KaK BO 2-1, Tak 1 B 3-1 rpynne Ha 16% u 39%
OTHOCUTENbHO 3HaYeHWW 1-# rpynmnbl COOTBETCTBEHHO. AM-
MAMTYAa MUOTEHHBIX KonebaHuh Bo 2-# rpynne cHU3MNach
Ha 28% u B 3-#1 rpynne — Ha 42% OTHOCUTENBHO 3HAYEHWUIA
1-# rpynnbl. 3Ha4eHUN NOKa3aTens BEHYASPHOr0 pUTMa bbinu
COMOCTaBMMbI BO BCEX rpynnax. 3HaueHUs aMnauTyasl Kap-
AMOpUTMA YMeHbLUMAUCH Ha 38% Bo 2-ii rpynne u Ha 27% —
B 3-1 rpynne OTHOCUTENbHO 3HaueHuid 1-# rpynnbl (Tabn. 2).

Pe3ynbTathl CNeKTpanbHOro aHanu3a KonebaHuin MUKpo-
KpOBOTOKaA Yy A006pOBONbLEB Manoro TypuCTMYECKOro roposa
MOKa3anu CHWXEHWe aMMUTYL 3HA0TEeNUanbHoro, Hewpo-
TEHHOr0 U CepeYHOr0 KOMMOHEHTOB BO 2-i rpynne Ha 36%,
37% u 33% COOTBETCTBEHHO OTHOCUTENIBHO MOKasaTenen 1-i
rpynnbl (tabn. 3). B 3-i rpynne peructpupoBancs poct amniu-
TyA KonebaHui KPOBOTOKA B 3HAOTENMANLHOM, HEMPOreHHOM

T.31,Ne 3, 2024
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¥ MMOreHHOM CreKTpax GraKkcMoLmin 0THOCUTENBHO 1-i 1 2-11
rPynn C JaNbHEMLUMM CHUMEHNEM KapAMabHOTO pUTMa.
TakuM 0bpasoM, Npu CpaBHEHUM OCLMANALMIA KPOBOTOKA
y 0,06poBONbLEB MaNoro TYpUCTUYECKOTO TOpPOAA C HEBbI-
PaXEHHOW MPOMBILLIEHHOCTBI0 M MEranonmca He BbISIBNIEHO
3HQUMMBIX Pa3nMymii NoKasaTenen B 1-i BO3pacTHOW rpyn-
ne, TOrAa Kak AMHaMMKa U3MEHEHMIA aMNJITYHO-4acTOTHbIX
XapaKTepUCTUK MUKPOLMPKYNALMKM 0T 1-i K 3-i Bo3pacTHOM
rpynne Mexay AaHHbIMW BblbOpPKaMW HaceneHus Hocuna
pasfMyHbIN XapaKTep. MexrpynnoBble pasnuuus B aHano-
TMYHBIX BO3PACTHLIX KOrOpTax Meranosinca U Manoro ropo-
[a NoKasanu, YTo MeXay rpynnamm ¢ Bo3pactoM 45-59 net
(2-9 rpynna) perucTpupoBanuch BbIpaXEHHbIE pasNNyms
M0 3HaYeHWAM aMMIUTYZ, 3HLOTENMANBHOr0 pUTMa M MUOTEH-
HbIM KoniebaHWAM npu OLHOHANPaB/IEHHOM CHUXEHWUM aM-
MAUTYL HENPOreHHOTO M CepLLeYHOro KOMMOHeHToB. B rpyn-
ne 60-74 ropa (3-a rpynna) Mexxay ABYMs UccnefyeMbiMm1

Tabnuua 2. AMHHMTy,U,HO-HaCTOTHbIe XapaKTepUCTUKM MUKPOLMPKYNALUK B Pa3HbIX BO3PACTHbIX rpynnax HacesieHKA Meranosinca

Table 2. Amplitude-frequency characteristics of microcirculation in different age groups in the megalopolis

MokasaTens Uccnepyemas rpynna | Study group
Indicator 1 2 3
As, nd. en | Ae, perfusion units 0,88+0,19 1,34+0,22* 1,24+0,17*
AH, nd. en | An, perfusion units 0,93+0,10 0,78+0,11* 0,57+0,10***
Am, no. eg | Am, perfusion units 0,78+0,11 0,56+0,10* 0,46+0,06*
A, nd. e | Av, perfusion units 0,34+0,03 0,35+0,06 0,38+0,10
Ac, nd. en | Ac, perfusion units 1,54+0,06 1,06+0,08* 1,13+0,07*

MpumeyaHue: A3 — aMnNaUTyAa 3HAOTENMANBHOTO PUTMa; AH — aMNNUTYa HeMPOTreHHOro pUTMa; AM — aMMaMTya MUOTEHHO0 PpUTMa;
AB — amnnuTyaa BeHynsipHoro putMa; Ac — aMnuTyfa cepaeyHoro putMa. * p <0,05 — cTatMcTyecKas 3Ha4MMOCTb MO OTHOLLEHWIO
K 1-n rpynne; ** p <0,05 — cTatUcTUYeCcKas 3HAUMMOCTb MoKa3aTenei 3-i rpynnbl Ko 2-1 rpynne.

Note: Ae is the amplitude of the endothelial rhythm; An is the amplitude of the neurogenic rhythm; Am is the amplitude of the myogenic
rhythm; Av is the amplitude of the venular rhythm; Ac is the amplitude of the cardiac rhythm. * p <0.05, statistically significant difference
compared to group 1; ** p <0.05, statistically significant difference between indicators of group 3 and group 2.

Ta6nuu,a 3. AMI'IJ']IATyp,HO-qaCTOTHbIe XapaKTepUCTUKM MUKPOLIMPKYNIALMK B pa3HbIX BO3PACTHbLIX rpynnax HaceneHna mManoro Typuctnye-
CKOro ropopaa

Table 3. Amplitude-frequency characteristics of microcirculation in different age groups in the small tourist town

MokasaTenb Uccnepyemas rpynna | Study group
Indicator 1 9 3
A3, nd. en | Ae, perfusion units 1,01+0,46 0,65+0,08* 1,46+0,09***
An, nd. en | An, perfusion units 1,140,27 0,72+0,14* 1,38+0,12**
AM, nd. en | Am, perfusion units 0,81+0,07 1,03+0,28 1,14+0,14*
AB, nd. eq | Av, perfusion units 0,39+0,08 0,42+0,11 0,47+0,14
Ac, no. en | Ac, perfusion units 1,46+0,17 0,96+0,11* 0,89+0,09*

[MpumeyaHue: A3 — aMnaUTyaa 3HAOTENMANBLHOTO PUTMa; AH — aMNNUTYLa HEMPOTeHHOro pUTMa; AM — aMnanTyaa MUOTEHHOMo pUTMa;
As — amnnuTyaa BeHynsipHoro putMa; Ac — amnnuTyna cepaedHoro putMa. * p <0,05 — cratucTuyecKas 3Ha4MMOCTb MO OTHOLLEHMI
K 1-# rpynne; ** p <0,05 — cTatUcTUYECKan 3HAYMMOCTb NOKa3saTeneii 3-i rpynnbl Ko 2-1 rpynne.
Note: Ae is the amplitude of the endothelial rhythm; An is the amplitude of the neurogenic rhythm; Am is the amplitude of the myogenic
rhythm; Av is the amplitude of the venular rhythm; Ac is the amplitude of the cardiac rhythm. * p <0.05, statistically significant difference
compared to group 1; ** p <0.05, significant difference between indicators of group 3 and group 2.
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Tabnuua 4. Mokasarenb MOLLHOCTY NPUTOKA KPOBY B PasHbIX BO3PACTHbIX FPyNnax HacesIeHNsl Meranomeca 1 Masnoro TypUCTMHECKOro ropoAa
Table 4. An indicator of the blood flow rate in different age groups of the population in the megalopolis and the small tourist town

WUccnepyemas rpynna | Study group

Mokasartenb
Indicator 1 9 3
XA . nd.en Meranonuc | Megalopolis 4,14+ 0,31 3,74+ 0,51 3,40+ 0,42
Manbiii ropop, | Small tourist town 4,41+ 0,48 3,36+ 0,59 4,87+ 0,38**

* p <0,05 — cTatUcTUYeCKan 3HAYMMOCTb MO OTHOLLEHMIO K 1-1 rpynne; ** p <0,0 — cTatucTMyeckas 3HauMMoCTb NoKasareneil

3-1 rpynnbl Ko 2-i rpynne.

* p <0.05, statistically significant difference compared to group 1; ** p <0.05, significant difference between indicators of group 3 and

group 2.

BbIOOPKaMKU COXPaHSNOCh OJHOHAMNpaBNeHHOe WU3MEeHeHue
aMNNUTYbl CEpAEYHOro KOMMOHEHTA, KOTOpas XapaKTepu-
30BajlaCb CHWXKEHWEM MOKa3aTens, YTo COMpOBOXAANoCh
POCTOM 3HAOTENMANBHOrO KOMMOHEHTa B 06enx BbibopKax
M Pa3HOHaMPaBNIEHHbIM W3MEHEHUEM aMMUTY[, HEMPOreH-
HOF0 ¥ MMOTEHHOTO PUTMOB.

MoKasaTenb, XxapaKTep13yoLLMIM MOLLHOCTb NPUTOKA Kpo-
BW B MUKPOLMPKYNATOPHOE PYCno, yMeHbLANca B 3-i Bo3-
PacTHOIA rpynmne Meranonmca. Y KoropTbl HaceneHns Manoro
ropofa Habnioganacb TEHAEHUMS K CHUMKEHUIO TNOKa3aTens
BO 2-i4 BO3paCTHOW rpynne ¢ NocnieLylLwmM BOCCTaHOBNEHU-
€M B 3-¥ rpynne 4o ypoBHA 1-# Bo3pacTHOM rpynnbl (Tabn. 4).

ObCYXOEHWUE

PesynbTaTbl CNEKTpanbHOro aHanu3a CBUAETENbCTBYHOT
0 pasHblX MexaHW3Max perynsuuv KpoBOTOKa Ha YpOBHE
MUKPOLMPKYNALMM B Pa3iMyHbIX YpOaHU3MPOBAHHBIX 3KO-
cuctemax. [lpy aToM ¢ BO3pacToM, KaKk B Meranonuce, TaK
M B ManoM TYpUCTUYECKOM FOPOAE, NOBLILLAETCA BbIPaXEH-
HOCTb aKTMBHBIX MEXaHM3MOB Perynsiuum, Takux (axTopos
KOHTPOJIA,, KaK SHA0TeNMaNbHbIA, HEMpPOreHHbIN 1 MUOTEHHBIN.
Mpupoaa HelmporeHHOro TOHyCa CBA3aHa C aKTUBHOCTLIO aape-
HOpELIeNTOPOB M O0THACTW MMaAKOMBILLIEYHBIMU KNETKaMM.

[MoHWKeHne aMNAUTYabl HEMPOreHHbIX KonebaHuin 03Ha-
YaeT NoBbILLIEHUE HEMPOreHHOr0 TOHYCa, U HaobopoT. MoHu-
JKEHME aMMUTYbl MUOrEHHbIX KoslebaHuii 03Ha4aeT MoBbI-
LLIEHWe MUOreHHOr0 TOHYca, 1 HaobopoT [12]. CnepoBatenbHo,
CHWKEHWe [AaHHbIX KOMMOHEHTOB y obcnefyeMbix 2-1 U 3-i
rpynn Meranonuca onpegaensieTcs noBblLLEHUEM MUOTEHHOIO
W HEPOreHHOr0 TOHYCA M CBUAETENIbCTBYET 0 BAa30KOHCTPUK-
LMW COCYAO0B, KOTOpas yCUNMBaeTcs K 3-i rpynne, To ecTb
C yBENMYeHMEM Bo3pacTa obcneayemblx. YMeHbLLEHWe Ba3o-
MOTOPHbIX aMMIUTY[, BbI3BAHO NOBLILLEHUEM MBILLEYHOIO CO-
NPOTUBNEHMS W, KaK CNeACTBUE, ONPEAENIIET CHUMEHME HY-
TPUTMBHOrO KpoBoToKa [13]. CnefyeT 0TMETUTb, YTO Ha 3TOM
doHe y xuTeneit Meranonuca Bo 2-in U 3-i rpynnax 3ape-
TUCTPUPOBAHO YBENWYEHWE aMMAWTYAbl 3HAOTENNabHOro
pUTMa, YTO COYETanoch C MPOTMBOMOJIOKHON aMMIUTYLOM
CEpAEeYHOro puTMa, KoTopas YMeHbLUanach Bo 2-1 v 3-i Bo3-
PaCTHbIX Fpynnax no oTHoWeHWo K 1-i rpynne. MonyyeHHble
LaHHble CBULETENBCTBYIOT O MOBLILUEHUM (QYHKUMOHANBHOM

DOl https://doiorg/10.17816/humeco634472

aKTMBHOCTU 3HAOTENINSA, YTO CBSA3AHO C PEsTaKCUPYHOLLUM
(aKTopoM oKcupa asota [14], Toraa Kak BenMuMHa cepaey-
HOro pUTMa MO3BONSET KOCBEHHO CYAMTb O BENMYMHE Npo-
CBETA W, COOTBETCTBEHHO, TOHYCE KPYMHbIX apTepuon [4].
lMockonbKy AMarHoCTMYECKOEe 3HayeHWe 3IHAO0TeNMasnbHbIX
KonebaHWi 3aKIoyaeTcs B OLEHKE 3HAOTENManbHOM Auc-
OyHKUMM [15] 1 cunTaeTcs, 4TO AMCOYHKUMIO SHLOTENMSA
MOHO paccMaTpuBaTh Kak OLHO M3 OCHOBHbIX KJIETOUHbIX
CODBITMI, OTBETCTBEHHbIX 338 FEMOAMHAMMYECKUA KONNarc,
HabntoaaeMbln NpU COCTOAHMAX LWOKA [16], M MMEHHO OHa
CBSi3aHa C HapylueHneM bapbepHoi QyHKummM cocypos [17],
BEPOSATHO, BbISIBIEHHbIA POCT aMMIUTYAbl 3HAOTENMANBHOMO
puUTMa ABNAETCA KOMMEHCATOPHbIM MeXaHU3MOM, Harmpas-
NEHHbIM Ha NOBbILWEHWE Nepdy3un Ha (OHe MNOBbLILLEHMS
TOHYCa COCYA0B M YMEHbLUEHUs BCNeACTBUE 3TOr0 MpUTOKA
KpOBM B MUKPOCOCYAMCTOE pyCIio, B MPOTUBHOM Ciyyae yBe-
JIMYEHWe TOHYCa Pe3UCTMBHBLIX COCYLOB U BblpaXKEHHas aK-
TMBAUMA CUMNATMYECKUX Ba3OMOTOPHBIX BOJIOKOH MO Obl
YMEHbWUTb 3QHEKTUBHOCTb MUKpOreMoumpKynsaummn [18].
370T (aKT NoATBEpPXAAET BbIABNEHHOE CHUMEHME MOKa3a-
Tens MOLLHOCTW NPUTOKA KPOBU B MUKPOCOCYAbI C BO3PacToM
B BblbopKe obcneayeMbix Meranonmca.

B cBow ouepefb, y KuTenei Manoro ropoga npu cra-
PeHUM OTMEYEHO YBENMYEHUE aMMIUTY[, SHAOTENUANbHOro
PWUTMa, MUOTEHHBIX M HEMpOreHHbIX KonebaHun B 3-i BO3-
pacTHOM rpynne, YTo CBUAETENbCTBYET He TONbKO 06 yBenu-
YEHWW 3HA0TENNIA-3aBUCHMON Ba30AMNaTaLMK, BbiSBNEHHO
Y WUTENe Meranonnca, Ho U 06 YMeHbLUEHUM aKTUBHOCTH
aflpeHOPEeLIenTopOB, CHUKEHUM TOHYCA INAKOMBbILLEYHbIX
KNETOK M OTCYTCTBUW MPU3HAKOB CMa3MMpOBaHUA apTepuor.
[laHHas HanpaBneHHOCTb MeXaHU3MOB PeryisiLMM KpoBoTO-
Ka COMpOBOXAAETCA YBENMYEHNEM MOLLHOCTU MPUTOKA KPOBH
B MUKPOLIMPKYNALMIO.

Ol'paHW-IEHVIﬂ nccnenosaHma

OrpaHuyeHmns UccnesoBaHUs CBA3aHbI C aHaM30M Mexa-
HU3MOB PEryNALMUM TONIbKO MUKPOTeMOAMHAMUKM (YHKLMO-
HUPOBaHMA CEpLEYHO-COCYAUCTON CUCTEMBI B 3aBUCUMOCT
OT B/IMSIHWS YCNOBWIA ypbaHU3NpOBaHHO Cpefbl U 3KoMo-
ruyeckux akTopoB. B 3Toii cBA3M nnaHupyeTca AanbHen-
Liee MCCneoBaHWe MPOTHOCTUYECKUX M AMArHOCTUYECKMX
KpUTEpUEB LIEHTPabHOM reMoAMHAMUKKM U BbiSBNIEHUE eé
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OPUTMHATBHBIE MCCIEIOBAHNA

KOPPEeNsSILMOHHON 3aBUCUMOCTA OT U3MEHEHWS MapaMeTpoB
MUKPOLMPKY/IALMN B PasfIMYHbIX BO3PACTHBIX rpymnmaX.

3AKJIKYEHUE

XapaKTep U3MeHEeHMIn MUKPOLIMPKYIATOPHOTO pycna pas-
HbIX BO3PACTHbIX FPYNM HaceNieHns B 3aBUCUMOCTM OT CO-
cTosHuA ypboaKocucTeM, BKIIHOYas Meranone 1 Manbli Ty-
PUCTUYECKUI ropof 6e3 BblpaXeHHOW MPOMBILLIEHHOCTH,
CBULETENbCTBYET O CHKEHUW aMMUTY/ibl MacCUBHBIX Kofle-
baHui ceppeyHoro reHesa c yBenu4yeHueM Bo3pacta obcne-
LYeMbIX, YKa3biBasi Ha CHUKEHWE BKI1aJa BHELLHUX (haKTopoB
ynpaBieHus pnakcMoLMaAMK KpoBoToKa. Mpu 3ToM npomcxo-
[VT MNOBbILIEHUE HArPy3KM Ha aKTMBHblE 3BEHbS Perynauuu
MWKPOKPOBOTOKA, CBA3aHHble C 0becneyeHneM u noapnep-
)KaHWeM MuKponepdysuu TKaHen. Ba3oKOHCTpUKUWMSA, Bbl-
3BaHHas MOBbILLEHWEM aKTMBHOCTM CUMMATUYECKOrO 3BEHa
BereTaTMBHOM HEPBHOI CUCTEMbI, perucTpupyetcs B 0bemx
BbibOpKax Bo 2-1 rpynne (45-59 neT) n ycunueaeTcs npu cTa-
peHun y xuTenei Meranonuca. B Beibopke fobpoBonbLeB
Meranosninca HabnoaaeTcs yBennyeHue aMmnTyabl SHL0Te-
NNiA-3aBUCUMBIX KONebaHMi, 4To MOXKET YKasbiBaTb Ha Mo-
BblLLEHWE MPOAYKLMM OCHOBHOIO Ba3oAunaraTopa — OKCH-
Aa a3oTa. OfHaKo AaHHbLIX MEXaHU3MOB PErynsLmm, No BCeil
BMOMMOCTH, OKasblBAeTCA HEJOCTaTOuHO Ans obecneyeHus
HopManu3aLmn MUKPOLIMPKYNALMW NpU CTApEHUU, O YEM CBU-
AEeTeNbCTBYET MOCTEMNEHHOE CHUIKEHWE MOLLHOCTW MpUTOKa
KpOBM B MUKpPOLMpPKYNATOpHOe pycno ot 1-i K 3-n rpynne
y XuTenen Meranonuca. B nonynsaumm gobposonbLes Manoro
TYPUCTMYECKOrO ropoAa B 3-i BO3pacTHO rpynmne Npomcxo-
LMT JOMNOSTHUTENBHOE YBENMYEHWE HeApOreHHbIX KonebaHui,
yTo 0becrneynBaeT NPUTOK AOMONHUTENBHOTO 06BEMA KPOBH
B CUCTEMY MUKPOLMPKYNALMU. AMIAMTYAa MUOTEHHBIX Kofe-
GaHuiA, No BeNMYMHE KOTOpOW OLeHMBaeTcA paboTa npeka-
NUNASPHBIX COUHKTEPOB, U, KOCBEHHO, KONMYECTBO BYHKLM-
OHMPYIOLLMX KanunnspoB, TaKKe YBEMUMBAETCS C BO3PACTOM
B NOMyNsuMKM 1o6pOBOBLEB MaNoro TYPUCTUYECKOO ropoa.
Ha 3ToM thoHe noBbILLAETCA NPUTOK KPOBU B MUKPOLIMPKYJIA-
LMK, Y4TO, MO BCEW BUAMMOCTH, NOKa3biBaeT 3hdEKTUBHOCTb
aflanTaLMOHHbIX NPOLLECCOB OPraHM3Ma, KOTopble, BEPOATHO,
0bycnoBneHbl paboTol aKTMBHBIX MEXaHW3MOB Perynsumm,

CMUCOK JIUTEPATYPbI

1. Pesuy b.A. 3Konormnyeckme NpropUTETHI 1 300P0OBLE: COLMANBHO
YA3BMMble TEPPUTOPUM U TPYNMbI HaceneHus // Ikonorys yeno-
BeKa. 2010. N2 7. C. 3-9. EDN: MTVYKN

2. Ounmnnosa O.E., Léronesa J1.C., LLawkxosa E.H., [lobpoaee-
Ba J1.K. MIMMyHonornyeckas peakTMBHOCTb Y KWUTESbHUL, Me-
ranonuca // 3xonorus yenoseka. 2021. T. 28, N2 1. C. 11-16.
EDN: YNPPRD doi: 10.33396/1728-0869-2021-1-11-16

3. PosaHos B.A., Jlackas [.A., PagnoHos [.C., PyxeHkosa B.B.
McuxocoupanbHbI  CTPECC, MUCMbITHIBAEMbIA  COBPEMEHHBI-
MW CTy[eHTaMW BY30B, M €ro nocneactsus: dakTop Merano-
nuca // 3xonorua venoseka. 2023. T. 30, N¢ 11. C. 805-820.
EDN: DQOUPY doi: 10.17816/humeco622862

T.31,Ne 3, 2024

DOl https://doiorg/10.17816/humeco634472

JKoNorna HenoBeka

onpefenseMblX JIOKanbHbIMU GU3MONOTMYECKUMU NOTPeb-
HOCTAIMM TKaHeN OpraHu3Ma.

AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap aBTopoB. A.B. [leptorviHa — pa3paboTKa KOHLEeNLmm 1 nna-
Ha WCCneloBaHNs, aHanm3 faHHbIX 1 BbiBoabl; [. A. [laHunosa —
cbop 1 aHanm3 panHblx; K0.A. Crapatenesa, M.H. TanamaHoBa —
NoAroToBKa pyKonucu. Bce aBTOpbI MOATBEPIKAAIT COOTBETCTBME
CBOEr0 aBTOPCTBA MeXayHapoaHbIM KpuTepusaM ICMJE (ce aBTopbl
BHEC/M CYLLLECTBEHHbIA BKNad B Pa3paboTKy KOHLEMLMM, npose-
[EeHVe MCCneoBaHMs 1 NOArOTOBKY CTaTbM, MPOYM M ofobpunm
(uHanbHyI0 Bepcvto nepeq nybnmKaLmen).

WUctounnk ¢mHaHcupoBaHmMa. HayuHoe 1ccneoBaHue NpoBeae-
HO Npu NofAepKe MUHMUCTEPCTBa HayKM 1 BbiCLLIEr0 0bpa3oBaHms
Poccuitckon ®epepaunn (rocymapcTeeHHoe 3agaHme FSWR-2023-
0032, 2023-2025).

KoHAMKT MHTepecoB. ABTOpLI AEKNAPUPYIOT OTCYTCTBME SIBHBIX
1 NOTEHUMaNbHBIX KOHQIIMKTOB MHTEPECOB, CBA3aHHBLIX C NMybnmKa-
LMeln HacTosLLIEN CTaTbu.

WHdopMupoBaHHoe cornacue Ha yyacTue B UCC/Ie0BaHUM.
Bce yyacTHWKM 00 BKIIOYEHMS B UCCNeA0BaHVe A0BpOBOSbHO Moj-
nucanm GopMy MHPOPMMPOBAHHOIO COrNacKs, YTBEPIKAEHHYIO0 B CO-
CTaBe NPOTOKONA MUCCMEA0BaHNS STUYECKUM KOMUTETOM.

ADDITIONAL INFO

Authors’ contribution. AV. Deryugina — development of the
concept and research plan, data analysis and conclusions; D.A.
Danilova — data collection and analysis; Yu.A. Starateleva, M.N.
Talamanova — preparation of the manuscript. All authors confirm
that their authorship meets the international ICMJE criteria (all
authors have made a significant contribution to the development
of the concept, research and preparation of the article, read and
approved the final version before publication).

Funding source. This work was supported by the Ministry of
Science and Higher Education of the Russian Federation (state
assignment FSWR-2023-0032, 2023-2025).

Competing interests. The authors declare no obvious or potential
conflicts of interest associated with the publication of this article.
Patients’ consent. Written consent was obtained from all the study
participants before the study initiation according to the study protocol
approved by the local ethics committee.

4. Yyan EH. AHanyenko M.H. ViHaMBMAyanbHo-TMNOMOrMYECKME
0COBEHHOCTW MPOLLECCOB MUKPOLMPKYAALMM: BAMAHWUE HU3KO-
WHTEHCUBHOO MUTIMMETPOBOMO M3yyeHus // YuéHble 3anmncku
TaBpUYECKOr0 HaLMOHaNLHOro yHMBepcuTeTa MM, B.M. BepHaa-
ckoro. Cepms: buonorusa. Xummsa. 2009. T. 22, N° 4. C. 236-254.
EDN: XHSMHR

5. ®enopouy AA. QyHKUMOHaNBEHOE COCTOSHUE PErynATOPHbIX
MeXaHW3MOB MMKPOLMPKYNATOPHOrO KPOBOTOKa B HOPMe U
MpU apTepuanbHOM rMNepTeH3vM No AaHHbIM Na3epHoi Lon-
nnepoBcKoit GnoymeTpum // PervoHapHoe KpoBoobpalLieHve 1
Mukpoumpkynaums. 2010, T. 9, N 1. C. 49-60. EDN: MUHMTT
doi: 10.24884/1682-6655-2010-9-1-49-60



https://elibrary.ru/mtvykn
https://elibrary.ru/ynpprd
https://doi.org/10.33396/1728-0869-2021-1-11-16
https://elibrary.ru/dqoupy
https://doi.org/10.17816/humeco622862
https://elibrary.ru/xhsmhr
https://elibrary.ru/muhmtt
https://doi.org/10.24884/1682-6655-2010-9-1-49-60

ORIGINAL STUDY ARTICLES

10.

1.

12.

YysH E.H., Tpubpat H.C., [xennybaesa 3.P. i3MeHeHMWe KoXHON
MUKPOLIMPKYNALWM B OTBET Ha BO3AENCTBME HU3KOWUHTEHCUB-
HOTO 3NIEKTPOMArHUTHOTO U3Ny4eHUst MASITIMMETPOBONO iana-
30Ha // MepouumHa Tpyna v npoMbluieHHas akonorus. 2020.
T. 60, N2 9. C. 605-609. EDN: GRLLCE

doi: 10.31089/1026-9428-2020-60-9-605-609

Bapxatos W.B. OueHka cucTeMbl MUKPOLMPKYAALMW KPOBK Me-
TOZ,0M J1a3epHOM A0NNepoBCKo GroymeTpum // KnuHnyeckas
MeauumHa. 2013. 7. 91, N2 11. C. 21-27. EDN: RSHRQAT

Guven G, Hilty M.P., Ince C. Microcirculation: physiology,
pathophysiology, and clinical application // Blood Purif. 2020.
Vol. 49, N 1-2. P. 143-150. doi: 10.1159/000503775

Roustit M, Cracowski J.L. Non-invasive assessment of skin
microvascular function in humans: an insight into methods //
Microcirculation. 2012. Vol. 19, N 1. P. 47-64.

doi: 10.1111/}.1549-8719.2011.00129.x

KpynatkvH A.W. KonebaHns KpoBOTOKa — HOBbIM AMarHoCTUYe-
CKUI A3bIK B UCCIIEA0BaHM M KPOLMPKYAsLMK // PervoHapHoe
KpoBoobpalLieHre n Mukpouwpkynaums. 2014.T.13,N° 1. C. 83-99.
EDN: SAHYCN doi: 10.24884/1682-6655-2014-13-1-83-99
KpynatkuH A.W., Cnpoopos B.B. JlazepHas gonnneposckas quioy-
METPUA MUKPOLMPKYNALWK Kposm. M.: Meamumna, 2005.

EDN: QLLIIZ

bokepusa 0J1., Kyynap AM. OueHKa BAMAHWA HU3KOMHTEHCKB-
HbIX 3MIEKTPOMArHUTHBIX MONEN Ha 3HACTENMaNbHYI BYHKLMIO
y 60NbHBIX C XPOHWYECKOW CEpAEYHON He0CTaTOYHOCTbIO //

REFERENCES

1.

Revich BA. Environmental priorities and public health: socially
vulnerable territories and population groups. Ekologiya cheloveka
(Human Ecology). 2010;(7):3—9. EDN: MTVYKN

Philippova OE, Shchegoleva LS, Shashkova EYu, Dobrodeeva LK.
Immunological reactivity in megapolis residents. Ekologiya
cheloveka (Human Ecology). 2021;28(1):11-16. EDN: YNPPRD
doi: 10.33396/1728-0869-2021-1-11-16

Rozanov VA, Laskaja DA, Radionov DS, Ruzhenkova VV.
Psychosocial stress and its consequences among modern
university students: the megalopolis factor. Ekologiya cheloveka
(Human Ecology). 2023;30(11):805-820. EDN: DQOUPY
doi: 10.17816/humeco622862

Chuyan EN, Ananchenko MN. Individually-tipological features of
processes of microblood circulation: influencing of lowintensity
electromagnetic radiation of the millimetric range. Scientific
Notes of Taurida V. Vernadsky National University. Series:
Biology, Chemistry. 2009;22(4):236—254. (In Russ.) EDN: XHSMHR
Fedorovich AA. The functional state of regulatory mechanisms
of the microcirculatory blood flow in normal conditions and
in arterial hypertension according to laser doppler flowmetry.
Regional Blood Circulation and Microcirculation. 2010;9(1):49-60.
EDN: MUHMTT doi: 10.24884/1682-6655-2010-9-1-49-60
Chuyan EN, Tribrat NS, Dzheldubayeva ER. Changes in skin
microcirculation in response to low-intensity electromagnetic
radiation of the millimeter range. Russian Journal of Occupational
Health and Industrial Ecology. 2020;60(9):605-609. EDN: GRLLCE
doi: 10.31089/1026-9428-2020-60-9-605-609)

Barkhatov IV. Assessment of the microcirculation system by
laser Doppler flowmetry. Clinical Medicine (Russian Journal).
2013;91(11):21-27. EDN: RSHRQT

Vol. 31 (3) 2024

13.

14,

15.

16.

17.

18.

10.

11.

12.

13.

14,

15

16.

DOl https://doiorg/10.17816/humeco634472

Ekologiya cheloveka (Human Ecology)

CapaToBCKUI Hay4HO-MeaMUMHCKUIA xypHan. 2014. T. 10, N° 1.
C. 86-92. EDN: SJGXIZ

YysHn E.H. Pasaesa M.I0., Tpmbpat H.C. HuskomHTeHcuBHOE
3NEKTPOMArHUTHOE W3JyYeHre MUNIIMMETPOBOIO [Mana3oHa:
BMAHME Ha NMPOLLECChl MAKPOLMPKY siumm // Ousmka xmsoro.
2008.T. 16, N° 1. C. 82-90. EDN: SCDABP

Kvandal P., Stefanovska A., Veber M., et al. Regulation of human
cutaneous circulation evaluated by laser Doppler flowmetry,
iontophoresis, and spectral analysis: importance of nitric oxide
and prostaglandins // Microvasc Res. 2003. Vol. 65, N 3. P. 160-
171. doi: 10.1016/s0026-2862(03)00006-2

Ince C., Mayeux P.R., Nguyen T., et al. The endothelium in sepsis
// Shock. 2016. Vol. 45, N 3. P. 259-270.

doi: 10.1097/SHK.0000000000000473

Guerci P., Ergin B, Uz Z, et al. Glycocalyx degradation is
independent of vascular barrier permeability increase in
nontraumatic hemorrhagic shock in rats // Anesth Analg. 2019.
Vol. 129, N 2. P. 598—607. doi: 10.1213/ANE.0000000000003918
Jhanji S,, Stirling S., Patel N., et al. The effect of increasing doses
of norepinephrine on tissue oxygenation and microvascular flow
in patients with septic shock // Crit Care Med. 2009. Vol. 37, N 6.
P. 1961-1966. doi: 10.1097/CCM.0b013e3181a00alc

Dubin A., Pozo M.0., Casabella C.A,, et al. Increasing arterial blood
pressure with norepinephrine does not improve microcirculatory
blood flow: a prospective study // Crit Care. 2009. Vol. 13, N 3.
P. R92. doi: 10.1186/cc7922

Guven G, Hilty MP, Ince C. Microcirculation: physiology,
pathophysiology, and clinical application. Blood Purif. 2020;49(1-
2):143-150. doi: 10.1159/000503775

Roustit M, Cracowski JL. Non-invasive assessment of skin
microvascular function in humans: an insight into methods.
Microcirculation. 2012;19(1):47-64.

doi: 10.1111/}.1549-8719.2011.00129.x

Krupatkin Al. Blood flow oscillations — new diagnostic
language in microvascular research. Regional Blood Circulation
and Microcirculation. 2014;13(1):83-99. EDN: SAHYCN
doi: 10.24884/1682-6655-2014-13-1-83-99

Krupatkin Al, Sidorov VV. Laser Doppler Flowmetry of Blood
Microcirculation. Moscow: Meditsina; 2005. (In Russ.) EDN: QLLIIZ
Bokeria OL, Kuular AM. Influence of low-intensity electromagnetic
fields on endothelial function in patients with chronic heart failure.
Saratov Journal of Medical Scientific Research. 2014;10(1):86-92.
(In Russ.) EDN: SJGXIZ

Chuyan EN, Tribrat NS, Ravaeva MU. Change of processes of
microcirculation at influence of lowintensity electromagnetic
radiation of the millimetric range. Physics of the Alive.
2008;16(1):82-90. (In Russ.) EDN: SCDABP

Kvandal P, Stefanovska A, Veber M, et al. Regulation of human
cutaneous circulation evaluated by laser Doppler flowmetry,
iontophoresis, and spectral analysis: importance of nitric
oxide and prostaglandins. Microvasc Res. 2003;65(3):160-171.
doi: 10.1016/50026-2862(03)00006-2

. Ince C, Mayeux PR, Nguyen T, et al. The endothelium in sepsis.

Shock. 2016;45(3):259-270. doi: 10.1097/SHK.0000000000000473
Guerci P, Ergin B, Uz Z, et al. Glycocalyx degradation is independent
of vascular barrier permeability increase in nontraumatic

208


https://elibrary.ru/grllce
https://doi.org/10.31089/1026-9428-2020-60-9-605-609
https://elibrary.ru/rshrqt
https://doi.org/10.1159/000503775
https://doi.org/10.1111/j.1549-8719.2011.00129.x
https://elibrary.ru/sahycn
https://doi.org/10.24884/1682-6655-2014-13-1-83-99
https://elibrary.ru/qlliiz
https://elibrary.ru/sjgxiz
https://elibrary.ru/scdabp
https://doi.org/10.1016/s0026-2862(03)00006-2
https://doi.org/10.1097/SHK.0000000000000473
https://doi.org/10.1213/ANE.0000000000003918
https://doi.org/10.1097/CCM.0b013e3181a00a1c
https://doi.org/10.1186/cc7922
https://elibrary.ru/mtvykn
https://elibrary.ru/ynpprd
https://doi.org/10.33396/1728-0869-2021-1-11-16
https://elibrary.ru/dqoupy
https://doi.org/10.17816/humeco622862
https://elibrary.ru/xhsmhr
https://elibrary.ru/muhmtt
https://doi.org/10.24884/1682-6655-2010-9-1-49-60
https://elibrary.ru/grllce
https://doi.org/10.31089/1026-9428-2020-60-9-605-609)
https://elibrary.ru/rshrqt
https://doi.org/10.1159/000503775
https://doi.org/10.1111/j.1549-8719.2011.00129.x
https://elibrary.ru/sahycn
https://doi.org/10.24884/1682-6655-2014-13-1-83-99
https://elibrary.ru/qlliiz
https://elibrary.ru/sjgxiz
https://elibrary.ru/scdabp
https://doi.org/10.1016/s0026-2862(03)00006-2
https://doi.org/10.1097/SHK.0000000000000473

209

OPUTMHATTBHBIE MCCIEAOBAHNA

hemorrhagic shock in rats. Anesth Analg. 2019;129(2):598-607.
doi: 10.1213/ANE.0000000000003918

17. Jhanji S, Stirling S, Patel N, et al. The effect of increasing doses
of norepinephrine on tissue oxygenation and microvascular flow
in patients with septic shock. Crit Care Med. 2009;37(6):1961-
1966. doi: 10.1097/CCM.0b013e3181a00alc

0b ABTOPAX

*NanunoBa [lapbs AHapeeBHa;

appec: 603022, Poccws, Hknnia Hosropog, np. MarapuHa, 23, K. 1;
ORCID: 0000-0002-7511-5123;

eLibrary SPIN: 2939-0350;

e-mail: danilovad.a@mail.ru

[eptornHa AHHa BsivecnaBoBHa;
ORCID: 0000-0001-8812-8559;
eLibrary SPIN: 7974-4600;

e-mail: derugina69@yandex.ru

lOnus AnppeesHa CrapateneBa;
ORCID: 0009-0006-5234-5985;
eLibrary SPIN: 9728-1346;

e-mail: sual3@mail.ru

Mapusa HukonaeBHa TanamaHoBa;
ORCID: 0000-0003-0512-6940;
eLibrary SPIN: 6829-3131;

e-mail: manjatal@yandex.ru

*ABTOP, OTBETCTBEHHbIV 3a Nepenucky / Corresponding author

T.31,Ne 3, 2024

DOl https://doiorg/10.17816/humeco634472

JKoNorna HenoBeka

18. Dubin A, Pozo MO, Casabella CA, et al. Increasing arterial blood
pressure with norepinephrine does not improve microcirculatory
blood flow: a prospective study. Crit Care. 2009;13(3):R92.
doi: 10.1186/cc7922

AUTHORS' INFO

*Darya A. Danilova;

address: 23, k. 1 Gagarin Avenue, Nizhny Novgorod, 603022, Russia;
ORCID: 0000-0002-7511-5123;

eLibrary SPIN: 2939-0350;

e-mail: danilovad.a@mail.ru

Anna V. Deryugina;

ORCID: 0000-0001-8812-8559;
eLibrary SPIN: 7974-4600;
e-mail: deruginab9@yandex.ru

Yulia A. Starateleva;

ORCID: 0009-0006-5234-5985;
eLibrary SPIN: 9728-1346;
e-mail: sual3@mail.ru

Maria N. Talamanova;
ORCID: 0000-0003-0512-6940;
eLibrary SPIN: 6829-3131;
e-mail: manjatal@yandex.ru



https://doi.org/10.1213/ANE.0000000000003918
https://doi.org/10.1097/CCM.0b013e3181a00a1c
https://doi.org/10.1186/cc7922
https://orcid.org/0000-0002-7511-5123
https://www.elibrary.ru/author_profile.asp?spin=2939-0350
mailto:danilovad.a@mail.ru
https://orcid.org/0000-0002-7511-5123
https://www.elibrary.ru/author_profile.asp?spin=2939-0350
mailto:danilovad.a@mail.ru
https://orcid.org/0000-0001-8812-8559
https://www.elibrary.ru/author_profile.asp?spin=7974-4600
mailto:derugina69@yandex.ru
https://orcid.org/0000-0001-8812-8559
https://www.elibrary.ru/author_profile.asp?spin=7974-4600
mailto:derugina69@yandex.ru
https://orcid.org/0009-0006-5234-5985
https://www.elibrary.ru/author_profile.asp?spin=9728-1346
mailto:sua13@mail.ru
https://orcid.org/0009-0006-5234-5985
https://www.elibrary.ru/author_profile.asp?spin=9728-1346
mailto:sua13@mail.ru
https://orcid.org/0000-0003-0512-6940
https://www.elibrary.ru/author_profile.asp?spin=6829-3131
mailto:manjatal@yandex.ru
https://orcid.org/0000-0003-0512-6940
https://www.elibrary.ru/author_profile.asp?spin=6829-3131
mailto:manjatal@yandex.ru

ORIGINAL STUDY ARTICLES Vol. 31 (3) 2024 Exologiya cheloveka (Human Ecology) 210
1

DOI: https://doi.org/10.17816/humeco634858

Actual prevalence of obesity and its correlation with
medical and social factors among the employed
population in the Saratov region

Vladimir N. Dolich!, Nataliia E. Komleva'2, Michail V. Pozdnyakov'-?,
Svyatoslav I. Mazilov', Inna V. Zaikina', Igor N. Lutcevich'?

! Saratov Hygiene Medical Research Center, Saratov, Russia;
2 Saratov State Medical University n.a. V.I. Razumovsky, Saratov, Russia

ABSTRACT

BACKGROUND: Qbesity is a common, multifactorial disease that significantly contributes to other chronic noncommunicable
diseases, which are the leading causes of premature mortality worldwide. The observed increase in the prevalence of obesity
is attributable to a wide range of behavioral, medical, social, and biological factors.

AIM: To assess of the actual prevalence of obesity among the employed population in the Saratov region and its correlation
with medical and social factors.

MATERIAL AND METHODS: A cross-sectional study was conducted to assess the prevalence of obesity among 3,721 employees,
evaluating a range of medical and social factors, including sex, age, education, place of residence, physical activity, and risk
factors for metabolic syndrome. The R programming language was used for statistical analysis. A probit regression model was
created to determine the probability of obesity based on the presence or absence of specific factors.

RESULTS: A univariate analysis demonstrated a correlation between obesity and a number of medical and social factors,
including sex, age, education, labor intensity, physical activity, and the risk factors for metabolic syndrome. A regression
analysis revealed a lower prevalence of obesity among males engaged in physically demanding work and among females
with a university degree. A regression analysis demonstrated a positive correlation between obesity and the markers of
cardiometabolic risk, including an above-normal waist circumference, hyperglycemia, low HDL, and hypertension, in the overall
study population and male participants. In the female cohort, the analysis identified an above-normal waist circumference and
hypertension as correlates of obesity. The notable finding was that triglyceride levels were not associated with obesity in any
of the groups. The study had several limitations, including those related to region (the Saratov region), age (working-age
population), and occupational status (employed population).

CONCLUSION: A representative sample of the employed population in the Saratov region was used to establish the obesity
prevalence patterns among males and females in various age groups. Additionally, the study identified the major medical and
social risk factors for obesity. It is essential to consider the probability of a high body fat percentage among individuals with
normal body weight and those who are overweight to prevent and mitigate cardiometabolic risks. The findings of this study
are potentially beneficial for the creation of preventative strategies integrated into employee wellness initiatives focused on
maintaining the wellbeing, quality of life and professional longevity of the employed population.

Keywords: obesity; employed population; cardiometabolic risk; bioelectrical impedance analysis; BMI.

To cite this article:

Dolich VN, Komleva NE, Pozdnyakov MV, Mazilov S, Zaikina IV, Lutcevich IN. Actual prevalence of obesity and its correlation with medical and social factors
among the employed population in the Saratov region. Ekologiya cheloveka (Human Ecology). 2024;31(3):210-220.

DOI: https://doi.org/10.17816/humeco634858

Received: 05.08.2024 Accepted: 18.09.2024 Published online: 21.10.2024
V-2
ECO®VECTOR The article can be used under the CC BY-NC-ND 4.0 International License

© Eco-Vector, 2024


https://creativecommons.org/licenses/by-nc-nd/4.0/
https://doi.org/10.17816/humeco634858
https://doi.org/10.17816/humeco634858

Al

OPUIMHATBHBIE MCCITEIOBAHMA T.31,Ne 3, 2024 JKONOrVIA HenoBeKa
DOI: https://doi.org/10.17816/humeco634858

daKTHyecKkas pacnpocTpaHEHHOCTb OXKMpPEHUs
U ero cBA3b ¢ MeAUKO-couManbHbIMK (paKTopaMm
cpeau paboralouero HaceneHus CapatoBckoit o6nactu

B.H. Nlonny', H.E. Komnesa' 2, M.B. Mo3guskos" 2, C.1. Masunos', U.B. 3ankuna’, U.H. Nyuesmny’ 2

! DepepanbHbIi HayyHbIA LLEHTP MeAMKO-MPOGUIGKTUHECKUX TEXHOIOTMA YNpaBIeHNA PUCKaMM 3[10poBbI0 HaceneHns, Caparos, Poccus;
2 CapaTOBCKWiA roCYAapCTBEHHbIN MeAMUMHCKUIA yHuBepcuTeT M. B.U. PasymoBcKoro, Capatos, Poccua

AHHOTALMA

O6ocHoBaHue. 0XMpeHue OTHOCUTCS K PacnpoCTPaHEHHOW MybTU(AKTOPUANbHOM NaTonorMM U BHOCUT CYLLECTBEHHbINA
BK/Ia[L, B pasBuTUE JPYruX XPOHWYECKUX HEMHPEKLMOHHBIX 3ab0NieBaHMI, KOTOpbIe ABMIAKTCA BeLyLUMMW NpUYMHaMK npe-
¥ [AEBPEMEHHOI CMEPTHOCTU BO BCeM Mupe. TeHAeHLMM K pocTy 3abonieBaeMocTy 0XMpeHueM 06yCnoBneHbl LUMPOKUM CeK-
TPOM MOBeJEHYECKNX, MEAMKO-COLMANbHBIX U Brionormyeckux dhakTopos.

Llenb. OueHKa aKTM4eCKOI pacnpoCcTpaHEHHOCTU 0XMpeHUsa cpeau paboTatowiero HaceneHus CapaToBCKoW 06nacti 1 ero
CBA3b C Me[IUKO-COoLMaNbHbIMU (aKTopamu.

Matepuan u MeTtoabl. B paMKax nonepeyHoro uccnefoBaHUs M3ydeHa pPacnpoCTPaHEHHOCTb OxupeHus cpeau 3721 pa-
DoTatoLlero ¢ yY4ETOM MeaMKo-coumanbHbix GakTopoB (o, Bo3pacT, ypoBeHb 006pa3oBaHKs, MECTO MPOXKMBaHMS, YPOBEHb
(U3MYeCKOI aKTUBHOCTH, Hannuue dakTopoB MeTabonmueckoro cuHapoMa). [ing ctaTucTyecKoro aHanmsa NpUMEHAN A3bIK
nporpamMmupoBaHus R. BeposATHOCTb pa3BUTUS 0XUPEHWS C YUETOM HAIMUMA UM OTCYTCTBUSA ONpefenéHHbIX GaKTopoB Bbl-
SBNANM C MOMOLLbIO MOCTPOEHWS MOAENM NpobuT-perpeccum.

Pesynbtatbl. [JaHHble 04HOMEPHOrO aHanM3a NOKa3a/M CBA3b OXMPEHUS CO CIEAYHLLMMU MeMKO-CoLManbHbIMU (haKTo-
paMu: NoJ1, BO3PacT, YpoBeEHb 00pa30BaHms, TAKECTb TPYAA, YPOBEHb (U3MYECKON aKTUBHOCTH, @ TaKKe C (haKTopaMu MeTa-
bonmyeckoro cuHapoMa. PesynbTaTbl perpecCMOHHOr0 aHanu3a CBUAETENLCTBYIOT O TOM, YTO CPeAM MYXUWH, 3aHUMAIOLLMX-
CA TAXKENbIM TPYAOM, M CPEAM JKEHLUMH C BbICLUIMM 00pa3oBaHMEM OXMWpEHUEe BCTPEYaeTCs CTaTUCTUYECKM 3HAUMMO pexe.
I B 0bLueit rpynne y4acTHUKOB UCCNIEA0BAHUA, M B TPYMNe MYKYMH PErPECCUOHHBIN aHaN3 NOKa3an Haauuve NosoxuTeb-
HOM CBA3M OXMPEHUA C NOKA3aTeNleM OKPYXHOCTW Tanum, NPEBbILIAKLMM HOpMY, TMNepriivkeMuel, Hu3kuM ypoHem JIMBI
W apTepuanbHoi rMnepTeH3nell, KOTopble ABNSKTCA MapKepaMu KapAMOMEeTaboNMYECKOro pUCKa; B Fpynne XEeHLUMH — ¢ No-
Ka3aTesleM OKPYMKHOCTM Tafiuu, NPEBbILLIAKLMM HOPMY, U apTepuanbHOM MMNepTeH3uel; BO BCEX rpynnax HabmiogeHus oT-
CYTCTBYET CBA3b 0XKMPEHMUS C YPOBHEM Tpurnuuepuaos. WccneposaHue uMeet pervoHanbHble (CapatoBekas obnacts), Bo3-
pacTHble (TpyaocnocobHoe HaceneHwe) u npodeccroHanbHble (paboTatoLee HaceneHue) orpaHUyeHmS.

3akniouenue. Ha penpeseHTaTuBHol Bbibopke paboTatowiero Hacenenns CapaToBcKoi 06nactu ycTaHoBNeHbl 0COBEHHOCTH
PacnpoCcTpaHEHUs OMPEHUSA CPEAM MYKUMH U KEHLUMH B Pa3HbIX BO3PACTHbIX KAaTeropusx, onpeseneHbl NpUopUTETHbIE Me-
LVKO-COUManbHble (aKTopbl PUCKa PasBUTUSA OXMPEHUs. BeposTHOCTb MOBBILIEHHOTO MPOLEHTHOrO COAEPXaHWs XUPOBOM
Macchl Cpeay fuL C ONTUManbHOM U M3OLITOYHON Maccoi Tenla 0byCNOBAMBAET HEOOXOAUMOCTb YUMUTBIBATh 3TO C LIESbIO MPO-
QUNaKTUKN M MMHUMU3ALMK KapauoMeTabonmnyeckux puckos. MonyyeHHble AaHHbIe LenecoobpasHo Mcnonb3oBaTh Npu pas-
paboTke NpodmNaKTUYECKUX MEPONPUSITUIA B paMKax KOPMOpaTMBHBIX MPOrPaMM, HanpaBMeHHbIX HAa COXpaHEHME 3[0POBbS,
KayecTBa Xu13Hu 1 NpodeccMoHanbHOro TPYA0BOro A0NroneTus paboTaiowero HaceneHus.

KnioueBble cnoBa: 0xvpeHue; paboTatoLLee HaceneHue; KapanoMeTabonmueckuin puck; buonmnegancometpus; UMT.
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BACKGROUND

Obesity is a common, multifactorial disease that signifi-
cantly contributes to other chronic noncommunicable diseas-
es (cardiovascular diseases, stroke, type 2 diabetes, cancer,
etc.), which are the leading causes of premature mortality
worldwide [1]. Higher obesity incidence rate in the employed
population is an extremely relevant issue as lower produc-
tivity and the treatment cost of the effects of obesity is a
serious burden on the public economy [2]. Despite the ac-
tive implementation of various strategies and government
programs [3] aimed at improving the state of health of var-
ious populations, obesity rates continue growing. According
to forecasts, its prevalence in the Russian Federation may
increase several times by 2030 [4].

Thus, obesity incidence monitoring in the working-age
population in the Russian Federation and its constituent en-
tities, analysis and determination of major modifiable factors
based on regional differences are urgent tasks of preventive
medicine [5, 6].

AIM: The study aimed to assess the actual prevalence of
obesity in the employed population in the Saratov Region and
its correlation with medical and social factors.

MATERIALS AND METHODS

A cross-sectional study was conducted at the Saratov
Medical Scientific Center of Hygiene in 2021-2023. During
regular medical examinations, 3,721 employees aged 22
to 75 were examined including 2,409 (64.74%) men (mean
age 45.60+11.56) and 1,312 (35.26%) women (mean age
47.69+11.04). All study participants were clinically healthy.

Inclusion criteria are the employee population of the
Saratov Region; men aged 22—65, and women aged 21-60.
Exclusion criteria are individuals taking antihypertensive
and lipid-lowering drugs and individuals who did not sign
informed consent.

To assess obesity grade, we used the Quételet index
(BMI=kg/m?) based on the criteria recommended by WHO
(1997) (normal body weight with a BMI of 18.5-24.9; excess
body weight with a BMI of 25.0-29.9; obesity with a BMI of
30.0 and higher). The body fat proportion was determined
by bioimpedance analysis (computerized cardiorespiratory
system and tissue hydration monitoring complex KM-AR-01
DIAMANT) [7]. Based on the body fat percentage scale, three
levels were distinguished: 7.2% and less is the low level;
7.3-14.5% is the normal level; 14.6% and higher is the high
level.

Age groups were determined by the classification adopt-
ed at the 7th All-Union Conference on Age Morphology, Phys-
iology, and Biochemistry (Moscow, 1965), i.e. Early Adult-
hood group (22-35 years for men, 21-35 years for women);
Middle Age group (36—60 years for men, 36-55 years for
women); and Late Adulthood group (61-74 years for men,
56—74 years for women).

T.31N2 3, 2024
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To collect data on education (high school/university de-
gree) and place of residence (urban/rural), we used a stan-
dard questionnaire. The high school group included partici-
pants with general high school, vocational, and intermediate
vocational education; the university degree group included
participants with university degrees. The urban group in-
cluded participants living in cities and towns; the rural group
included participants living in villages, rural areas, and ur-
ban-type settlements.

We studied the relationship between BMI, physical activ-
ity, and employment factors (work intensity and stress). To
assess physical activity, we used the International Physical
Activity Questionnaire (IPAQ) as it records all types of daily
physical activity at home and at work in points. Hypodynamia
criteria for Early Adulthood group participants are less than
21 points, less than 14 points for Middle Age group partici-
pants, and less than 7 points for the Late Adulthood group.

Metabolic syndrome was assessed by the 2005 Adult
Treatment Panel IIl (ATP 1) [8], i.e. waist circumference of
102 ¢cm or more for men and 88 cm or more for women,
indicating abdominal obesity (in case of hereditary predis-
position to cardiovascular diseases or type 2 diabetes mel-
litus, the borderline waist circumference in men is reduced
to 94 cm); fasting hyperglycemia (higher than 5.6 mmol/L);
hypertriglyceridemia (higher than 1.7 mmol/L); low high
density lipoprotein (HDL) (less than 1.04 mmol/L for men
and 1.29 mmol/L for women); blood pressure (higher than
130/85 mmHg).

The R programming language was used for statistical
processing. Pearson'’s chi-square test was used to compare
groups. A probit regression was built using the generalized
linear model (GLM) function with the parameter “family = bi-
nomial (link = “logit”).”

The studied indicators are presented as hinary variables.
The response is also a binary value (normal body weight or
obesity). The probability of obesity in relation to certain fac-
tors was determined by a probit regression model:

P:¢(BU+ZB:'X/)'

i=1

where p is the probability of obesity; B, is the intercept; x;
may take the value of 0 or 1, if the regression does not have
or has the factor with i number; B; are the coefficients corre-
sponding to x; factors; @ is the Laplace transform.

The study was conducted in accordance with bioethical
requirements after the participants had signed informed con-
sent (Minutes No. 8 of the local Ethics Committee meeting
dated April 29, 2024).

RESULTS

Obesity prevalence is significantly higher in women of
all age groups compared to men. In men, obesity is sig-
nificantly more common in age Middle Age group and the
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Late Adulthood group compared to Early Adulthood group. In
women, a significant difference in the prevalence of obesity
is noted between all age groups; this value increases with
age (see Table 1).

In the examined sample, a significant relationship was
found between obesity and medical and social factors, in-
cluding above-normal waist circumference, hyperglycemia,
hypertriglyceridemia, low HDL, arterial hypertension, univer-
sity degree, work intensity, and physical inactivity. However,
there is no relationship between obesity and work stress,
place of residence, smoking, and marital status (see Table 2).

In both the general group and the male group, regres-
sion analysis showed a positive relationship of obesity with
above-normal waist circumference, hyperglycemia, low HDL,
and arterial hypertension, i.e. indicators of cardiometabolic
risk. In the female group, there was a positive relationship
of obesity with above-normal waist circumference and arte-
rial hypertension. In all observation groups, obesity was not
related to triglyceride levels (see Table 3).

Regression analysis indicates that a university degree and
intensive work significantly reduce the probability of obesity;
whereas physical inactivity, on the contrary, contributes to its
development in the general group of subjects. Sex classifica-
tion of participants showed that for men intensive work re-
duces the probability of obesity; whereas a university degree
reduces the probability of obesity in women (see Table 4).

We analyzed body fat percentage in individuals with nor-
mal body weight, overweight individuals, and individuals with
obesity (see Fig. 1).

It is significant that 0.75% individuals with normal BMI
have a high body fat percentage; whereas 30.34% obese in-
dividuals have a normal body fat percentage, and 10.94%
obese individuals have a low body fat percentage.

DISCUSSION

In all age groups, obesity is more prevalent in women
than in men. It may be caused by a few reasons, including
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socio-cultural and biological factors, phenotype, behavior,
metabolic differences, etc. [9, 10]. In women, the prevalence
of obesity increases with age, reaching the highest values in
the Late Adulthood group, which is consistent with data from
other studies [11, 12]. In men, the prevalence of obesity also
increases with age, but there is no difference between Middle
Age group and the Late Adulthood group. This is consistent
with the study, which found that BMI starts to increase at
35-40 years of age in men and at 55-60 years of age in
women [13].

This study showed that the prevalence of obesity is higher
in individuals with low physical activity; whereas it is lower
in individuals whose work is considered intense, which is
probably caused by higher physical activity [14, 15]. In the
contemporary job market, most professions involve using
the computer for work; thus, employees are hypodynamic as
they have to spend most of their working hours in a sitting
position [14]. In turn, balance between energy consumption
and energy requirements is a key condition for maintaining
body weight.

Individuals with a university degree are less likely to de-
velop obesity, apparently due to a commitment to a healthy
lifestyle, awareness of the adverse effects of low physical
activity, poor nutrition, and other factors associated with the
development of obesity and other diseases [16, 17]. Some
studies show that the incidence of obesity is significantly
lower in women with a university degree, which is evidenced
by this study; whereas in men, the level of education is often
not related to this indicator [18].

The relationship between BMI and most metabolic syn-
drome indicators is reasonable and evidenced by a pop-
ulation study by Ortega et al. [19]. They found that high
BMI has a closer relationship with cardiometabolic risk
than other obesity indices. However, there is ingoing de-
bate about the obesity paradox providing that the survival
prognosis in cardiovascular diseases is higher in individuals
with BMI-defined obesity [20]. Elagizi et al. described the
relationship between favorable outcomes in individuals with

Table 1. Prevalence of obesity in the employee population by sex and age

Male Female Pearson’s chi-square test
Age groups
ge grotp (n=2,409) (n=1,313) Male Female

I (early adolescence), n =713 105 (19.02%) 44 (27.33%) X=39.573; X’=6.946;
¥>=5.204; p=0.023 p,_,<0.001 p1,=0.009

II (middle age), n = 2,483 544 (33.15%) 322 (38.24%) ¥2=0.393; ¥7=9.044;
X=6.352; p=0.012 p,_=0.531 p,_4=0.003

Late adolescence, n = 526 67 (31 .02:/0) 149 (48.06%) \2=12.856; \2=18.838;
X=15.284; p <0.001 p,_;<0.001 p,_;<0.001

Total 716 (29.72%)

515 (39.22%)

X?=34.659; p <0.001

Note: Note: p,_, is the statistical significance of the indicators between Early Adulthood group and Middle Age group; p,_; is the statistical
significance of the indicators between Middle Age group and the Late Adulthood group; p,_, is the statistical significance of the indicators

between Early Adulthood group and the Late Adulthood group.
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Table 2. Analysis of the relationship between obesity and medical and social factors

Factors

Obesity incidence, %

2,
No Yes X3P

Metabolic syndrome factors

Above-normal waist circumference
Hyperglycemia
Hypertriglyceridemia

Low HDL

Arterial hypertension

Social and behavioral factors

University degree
Work intensity
Work stress
Urban resident
Hypodynamia
Smoking

Marital status

0.05 0.69 786.44; <0.001
0.29 0.49 66.68; <0.001
0.29 0.54 83.54; <0.001
0.28 0.49 67.96; <0.001
0.22 0.43 101.81; <0.001
0.34 0.28 10.80; 0.001
0.37 0.27 11.51; 0.001
0.34 0.33 0.00; 0.97
0.34 0.32 1.10; 0.29
0.31 0.44 5.61; 0.02
0.38 0.35 3.05; 0.08
0.325 0.329 0.03; 0.8

Table 3. Analysis of the relationship between obesity and some clinical indicators in the employed population (probit regression)

All participants Male Female
Factors (ratio) (n=730) (n=526) (n=204)
Value p Value P Value P
Intercept (B,) -3.64  <0.001 -3.58 <0.001 -3.84  <0.001
Above-normal waist circumference (8,) 37 <0.001 3.66 <0.001 3.96 <0.001
Hyperglycemia (B,) 0.56 0.009 0.58 0.03 0.46 0.20
Hypertriglyceridemia (8,) -0.27 0.27 -0.24 0.45 -0.33 0.36
Low HDL (B, 0.73 0.001 0.87 0.006 0.61 0.06
Arterial hypertension (B;) 1.01 <0.001 0.98 <0.001 0.99 0.001

cardiovascular diseases, excess body weight, and Grade |
obesity rather than more severe obesity [21]. Today, opin-
ions on the obesity paradox are controversial. It is pos-
sible that this phenomenon may be caused by an obesity
assessment error, incorrect study design, etc. In addition,
the mechanisms of the positive effect of obesity on the car-
diovascular system have not been described [22]. Thus, a
high BMI in a patient is still a reason for including him/her
in the cardiometabolic risk group [21].

The study shows that some individuals with a normal
BMI have higher body fat percentage. It may be indicative
of excess visceral fat, which can increase cardiometabolic
risk as visceral adipose tissue acts as an independent en-
docrine organ and has a pronounced influence on carbohy-
drate and lipid metabolism, unlike subcutaneous adipose
tissue [23]. However, in overweight and obese cases, body
fat percentage can be either high or normal; therefore, in

DOl https://doiorg/10.17816/ humeco34858

clinical practice, the possible metabolically healthy obesity
should be considered [24]. In this case, the BMI of athletes
can significantly exceed 25 kg/m? due to high muscle mass;
whereas the proportion of fat tissue is low. Thus, to assess
obesity, including cardiometabolic risks, it is advisable to rely
on check-ups and assess risks in individuals with normal
body weight as well [25].

The observed relationship between obesity and other in-
dicators of metabolic syndrome (abdominal obesity, hyper-
glycemia, low HDL, arterial hypertension) is an evidence of
the synergistic effect in the development of cardiometabolic
disorders and obesity-associated diseases (cardiovascular
diseases, type 2 diabetes mellitus, etc.) as evidenced by the
studies [26-28]. Indeed, this paper does not study all the
factors associated with obesity that contribute to its devel-
opment (nutrition, smoking, alcohol, etc.). It should be con-
sidered that numerous factors related to the probability of
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Table 4. Analysis of the relationship between obesity and some social factors in the employed population (probit regression)

All participants Male Female
Factors (ratio) (n=730) (n=526) (n=204)
Value p Value P Value P
Intercept (B,) -0.49 <0.001 -0.35 0.001 -0.22 0.07
University degree (8,) -0.33 0.05 -0.10 0.40 -0.48 0.02
Work intensity () -0.38 0.02 -0.24 0.04 -0.10 0.69

Low physical activity (3;)

0.44 0.04 0.27 0.10 0.39 0.12

%
100 ~
90 A
80 -
70 -
60 -
50 A
40 ~
30 A
20 -
10 A

0.75

3333 31.12

58.72

46.39

65.92
30.34

22.49

10.94

Normal BMI  Overweight Obesity

mHigh ONormal OLow

Fig. 1. Body fat in individuals with normal body weight, overweight,
and obese individuals.
Note: BMI, body mass index.

obesity have complex interdependencies and a synergistic
effect; thus, it is extremely difficult to assess their interaction
and study the probability of obesity.

The study may be the basis for software and digital tech-
nologies, personalized sensor technologies, and digital strat-
egies for assessing individual and group risks of obesity and
associated diseases in the employed population [29, 30]. It is
highly relevant for the implementation of the federal project
Development of Incentive System to Encourage Healthy Life-
style, Including Healthy Nutrition and Giving Up Bad Habits as
part of the national Demography Project.

CONCLUSION

A representative sample of the employed population in
the Saratov Region was used to establish the obesity preva-
lence patterns in males and females in various age groups.
The study identified the major medical and social obesity risk
factors (sex, age, education, work intensity, physical activi-
ty). It is essential to consider the probability of a high body
fat percentage in individuals with normal BMI to prevent and
mitigate cardiometabolic risks. The findings of this study are

DOI: https://doiorg/10.17816/humeco34858

potentially beneficial for the creation of preventative strat-
egies integrated into employee wellness initiatives focused
on maintaining the wellbeing, quality of life, and professional
longevity of the employed population.
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AOMO/THUTE/IbHASA UHOOPMALIUA

Bknap aBrtopoB. B.H. [lonmy — KoHuenumsa v gmsanH 1ccnepo-
BaHuWs, HanucaHue TekcTa; H.E. Komnesa — HanucaHue TeKcTa,
penakT1poBaHue; M.B. Mo3aHaKoB — cbop 1 06paboTKa AaHHbIX;
CM. Masunos — craTucTmyeckas obpaboTka aaHHblx; W.B. 3ankum-
Ha — HanucaHue TekcTa; V.H. Jlyueeny — HanwmcaHue Tekcra. Bee
aBTOpbl MOATBEPXKAAIOT COOTBETCTBME CBOEr0 aBTOPCTBA MEX[y-
HapoaHbIM KpuTepmaM ICMJE (Bce aBTOpbI BHEC/IM CYLLECTBEHHBIN
BKMaL B Pa3paboTKy KOHLENuwW, NpoBeAeHWe WCCienoBaHUsA
M MOArOTOBKY CTaTbM, MPOYAM U 0A0BPMAM BUHANBHYI0 BEpPCUIO
nepen nybnvkaumen).

WUcTouHmk ¢mHaHcHMpoBaHMA. ABTOPLI 3asIBNIAIOT 00 OTCYTCTBUM
BHELLHEro GUHaHCMPOBaHMA NpW NPOBELEHNM UCCNEL0BaHMS.
KoHpaMKT mHTepecoB. ABTOpbI AEKNAPUPYIOT OTCYTCTBME SIBHBIX
1 NOTEHUMaNbHBIX KOHQIIMKTOB MHTEPECOB, CBA3AHHBLIX C NMybnmKa-
LMeln HacTosLLIEN CTaTbu.

WndopMupoBaHHoe cornacue Ha yyacTue B UCC/Ie0BaHUM.
Bce yyacTHWKM 00 BKIIOYEHMS B MCCNeA0BaHVe A0BpOBOSbHO Moj-
nucanm GopMy MHPOPMMPOBAHHOIO COrNacKs, YTBEPIKAEHHYIO0 B CO-
CTaBe NPOTOKOMA MUCCMEA0BaHNS STUYECKUM KOMUTETOM.
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MurpauMoHHbIA PUCK pa3BUTUA NCUXOCOMATUUYECKUX
HapyLIeHUN Y couMabHO 61aronoay4HbIX MOOAbIX
niofen Npyu NoBbILUEHHOW HEPBHO-NMCUXUYECKOU

U UHTENINEeKTYaNIbHOWU Harpyske

A.B. My, 10.A. LWateip', U.B. Ynecukosa', A.T. Conosbés?,
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AHHOTALMA

06ocHoBaHue. OTCYTCTBYIOT JaHHblE O CUCTEMHBIX CBA3AX TEPPUTOPUANIBHON OTAANEHHOCTM UCXOAHOTO M KOHEYHOrO Hace-
NEHHBIX MYHKTOB NPU CMeHe MecTa XMTENbCTBA C PUCKOM pa3BUTUS NCUXOCOMATUYECKUX HAPYLLEHWIA Y YeNlOBEKA MPW NOBbI-
LUEHHON HEPBHO-MCUXUYECKON U MHTEJINEKTYaANbHOM Harpy3kKe.

Llenb uccnepoBanua. PaspaboTatb MHTErPaTUBHbIN NOKa3aTelb PUCKA Pa3BUTUS NICUXOCOMATUYECKUX HapYLUEHWA Y MoSo-
AbIX TI0JEN NPU CMEHE MEeCTa KUTEeNbCTBa.

Martepuan u Metoabl. B uccnepoBanum yyactBoBanu cTyaeHTsl Bonrorpazackoro rocyapcTBeHHOro MeMLIMHCKOTO YHUBEp-
cuteTa (97 MyxumnH 1 99 xeHwwH ot 18 no 22 net). MHoropoaHue pecnoHAeHTbl cocTaBnsnm 44% (45 YenoBek) B BbIGOpoY-
HOM COBOKYMHOCTU MyXumnH U 60% (61 yenoBek) — B BbIOOPOYHOI COBOKYNHOCTM XEHLMH. [lonepeyHoe uccnesoBaHUe Bbl-
MoHeHo B uioHe 2023 1., B Nepuoj, BECEHHEN Ceccum, cnycTa 9 Mec. ¢ MOMeHTa Hadyana 0byyeHus B By3e U, COOTBETCTBEHHO,
C MOMEHTA CMeHbl MeCTa XMTeNbCTBa MHOTOPOAHUMU CTyfieHTaMU. CUMITOMBI NCMXOCOMATUYECKUX HapYLUEHWI onpeaensnm
no Tecty W.H. M'ypeuya. YuutbiBanu nokasatenu MCCEHCKOro OMPOCHUKA COMATUYECKUX }anob M MoKasaTenu TPeBOXHO-
AenpeccuBHbIX paccTpoicTs (wkana HADS), a Take OLEeHMBaNM BbIPAKEHHOCTb CyMUMAANBHBIX MAEALMIA N0 MOJYIHO Cyu-
UmMaanbHbIx naei KonyMOUACKOM LKanbl CePbE3HOCTM cymumaanbHbix HamepeHuii (C-SSRS). PaccuntbiBanu paccTosiHMA (KM)
MEXAY UCXOLHBIMU U KOHEYHBIMU HACeNEHHBIMU NYHKTAMWU MeCTa UTENbCTBA PECMOHAEHTOB.

Pesynbtartbl. BrisiBneHa npsMas cTaTMCTUYECKM 3HaUMMas CBA3b MEXKY BbipaXKE@HHOCTbIO NOKa3aTesnen NcUXocoMaTUiecKux
HapYLUEHWIA U PacCTOSHUEM MUMPALIMOHHOTO NepeMeLLEHUs MOJIOAbIX JIAeN 0T MecTa NpeAblAYLLEro NPOXWBaHUS A0 KOHEeY-
HOro MyHKTa MeCTa UTeNbCTBA. BbiLeneHo YeTbipe CTENEHN MUTPALMOHHOIO pUCKa C HyneBbIM (8o 20 KM) 1 nocnefyoLwmMm
Tpems (mo 400, no 800 u cebiwe 800 KM) TeppuTOpManbHLIMU AMaNa3oHaMM pUCKa COMaTU3aUmMK. PaccumTaHbl KpUTUYECKHe
3HauYeHWUA NoKa3aTens MUTPaLMOHHOr0 PUCKA PasBUTUA NMCUXOCOMATUYECKUX HApPYLUEHWUIA M NMCUXOCOMATUYECKUX PacCTPOMCTB
ONS MYXYMH U KEHLUMH. BbiSIBNEHO, YTO MaKCMManbHO BbIPaXEHHBIA MUrPALMOHHBIA PUCK Pa3BMTUS MCUXOCOMATUHECKMX
HapyLUEHWIA y MOMOABIX IR HAcTynaeT npy TeppUTOPUanbHON OTAANEHHOCTU MeCTa MUTeNbCTBA 0T MecTa NpefblayLLero
npoxkvBaHus B ananasoHe ot 400 o 800 km.

3aknioueHue. OxapaKTepu3oBaHbl CBA3M TePPUTOPUANbHOWM OTAANEHHOCTU UCXOLHOMO M KOHEYHOrO HACENEHHBIX MyHKTOB
Npu CMeHe MECTa XUTENIbCTBA C PUCKOM PasBUTUSA NMCUXOCOMATUYECKUX HAPYLLEHWI Y YeNOBEKA B YCNOBUSX HANPSXEHHOTO
y4ebHoro npouecca.

Kniouesble cnoBa: ncxocoMaTUyecKue HapyLLIEHUS; CMEHa MeCTa KUTEeNIbCTBa; MUTPaLIMOHHBINA PUCK NCUXOCOMATUYECKUX
HapyLLEHWiA; cucTeMHasa Ae3afjanTalus.
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ABSTRACT

BACKGROUND: There is a paucity of scientific literature investigating the potential correlation between the geographical
distance between anindividual's initial and final place of residence and the risk of psychosomatic disorders in those experiencing
significant emotional and mental loads.

AIM: To develop an integrative index for the assessment of the risk of psychosomatic disorders in young adults who are
changing their place of residence.

MATERIAL AND METHODS: The study included medical students at the Volgograd State Medical University (97 males and
99 females between the ages of 18 and 22 years). The proportion of non-residents was 44% (45 respondents) of males and
60% (61 respondents) of females. The cross-sectional study was performed during the spring examinations in June 2023,
i.e., at 9 months after the start of the academic year and change of residence by non-resident students. The symptoms of
psychosomatic disorders were identified using the Gurvich Psychological Adaptation Test. The Giessen Subjective Complaints
List and the Hospital Anxiety and Depression Scale (HADS) were used to report somatic symptoms and anxiety/depression,
respectively. The severity of suicidal ideation was assessed using the Columbia-Suicide Severity Rating Scale (C-SSRS). The
geographical distance (km) between an individual's initial and final place of residence distances was calculated.

RESULTS: A direct, statistically significant correlation has been identified between the severity of psychosomatic disorders and
the distance travelled by young adults migrating from their place of previous residence to their final destination. The potential
for migration-related risk of medical conditions is classified into four categories based on geographical distance intervals: up
to 20 km, up to 400 km, up to 800 km, and over 800 km. The critical values of the migration-related risk of psychosomatic
disorders have been calculated for males and females. The most significant risk factor for the onset of psychosomatic disorders
in young adults is the geographical distance between their current place of residence and their previous place of residence, with
arange of 400 to 800 km.

CONCLUSION: The correlation between the geographical distance between an individual's initial and final place of residence and
the risk of psychosomatic disorders in those in those experiencing significant emotional and mental loads has been described.

Keywords: psychosomatic disorders; change of residence; migration-related risk of psychosomatic disorders; systemic
maladaptation.
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OPUTMHATTBHBIE MCCIEIOBAHNA

OB0CHOBAHUE

PacnpocTpaHEHHOCTb NCUXOCOMATUYECKMX PacCTPOWACTB,
M0 pasHbIM JaHHbIM, 0XBaTbIBaeT A0 57% NauMeHToB nepBuy-
HOM MeaMUMHCKOM ceTu 1 oT 15 no 50% HaceneHus pasnmy-
HbIX cTpaH Mupa [1]. B Poccuiickoit Oeaepaumu no cocTosHUIO
Ha 2021 r. 6onee TpeTn HaceneHus (37%) coobLumno o Hanu-
YMW CUMNTOMOB NCMXocoMaTuyeckoi naronorum [2]. OcHos-
HbIMU NPUYMHAMU NCUXOCOMATMYECKMX PaCcCTPOMCTB NPUHATO
CUMTaTb COBOKYMHOCTW Pa3fMyHblX (HAKTOPOB 3HAOrEHHON
W 3K30TEHHOW MPUPOABbI, crneumduyeckn u Hecneumbuye-
CKM [,e33fanTuUpYIOLLMX MCUXoNoruyeckoe, yHKUMOHaNb-
HOe W coMaTMyecKoe coCcTosiHWe yenoBeKa [3]. 3HAoreHHble
(aKTOopbl CKNOHHOCTY K NCMXOCOMAaTUYECKUM PaccTpoiCTBaM
MOXHO AnddepeHUMpoBaTb Ha BPOXAEHHbIE M Npuobpe-
TéHHble. K nepBbiM OTHOCATCA N0s0Bas NPUHAANEXHOCTb
UesnoBeKa, reHeTUYEeCKas M KOHCTUTYUMOHabHasa npeapac-
MONOXEHHOCTb K CUMNATUKOTOHMM U CTPECC-PeaKTUBHOCTH,
MOBBILLEHHbIW YPOBEHb TPEBOXHOCTH, HEBPOTUYHOCTH, [e-
npeccvBHocTH, 06wen HecneunduyecKon peaKkTUBHOCTM
opraHusMa [4—6]. K npuobpeTéHHbIM (aKTopaM pucKa co-
MaTU3aLuM YesloBEKa MpEeXAe BCEro OTHOCAT XPOHWUYECKUE
U ocTpble 3ab0N1eBaHMsA pa3NNYHON NpUPOAbI, LMpKaauaH-
HYI0 [LECMHXPOHM3aLMI0 U BO3pacTHyt0 perpeccuio [3, 7, 8l.
IK30reHHbIMM NMPUYMHAMK PUCKA Pa3BUTUA NCUXOCOMATUYe-
CKUX PacCTPOMCTB ABAAIOTCA Ype3BblyalHble (U3UYECKMe,
MCUX03IMOLMOHANbHBIE U WHTENMIEKTYanbHbIE Harpy3Ky, 3KC-
TpeManbHble YCoBUS MPUPOAHON Cpefbl, TpaBMUpYylLLMe
COBbITMA coumManbHOM chepbl XKU3HELEATENIBHOCTM YesioBe-
Ka [9-11]. B 3ToM psgy B KadyecTBe (aKTOpPOB MHMLMALMM
MCUXOCOMATUYECKMX MaTONOruiA paccMaTpuBatoTcs npobne-
Mbl JETCKO-POAUTENBCKUX OTHOLIEHMIA. Poautensckuin nep-
GEeKUMOHM3M M MHAYLMPOBaHME TPEBOMU B CEMbE CBA3aHbI
C NpOSIBNEHMUAMM NCUXOCOMATUYECKON NaTONOrMN Y AeTeid.
B 70 Ke BpeMs yCTOMuYMBLIE MO3UTUBHBIE BHYTPUCEMEMHbIE
OTHOLLIEHWA 0BeCneYnBaloT NCUX0IMOLIMOHATBHOE W NCUXOCO-
MaTudeckoe bnarononyuve Monoabix nogein [12, 13].

HekoTopble uccnefoBaHWs [EMOHCTPUPYIOT BAMSA-
HWe CMEHbl MEeCTa MWUTENbCTBA U COLMANBHOTO OKPYKEHUS
Ha PUCK CUCTEMHOM Ae3ajanTtauuu y noapocTkoB [14]. Bbl-
AIBNEHO, 4TO caM (aKT nepeesna Ha HOBOE MECTO XUTENLCTBA
B PaHHEM [ETCTBE ABNSAETCA NPUYMHON NpOBOKALMKM nocne-
OYHOLLLEro NoCTTPaBMaTMYECKOr0 CTPECCOBOr0 pacCcTPoOMCTBa
B noApocTKoBoM Bo3pacte [15]. Ha npumepe Murpauuu ye-
floBeKa B Npefeniax 04HOr0 YacoBOro nosca, Aaxe Ha He-
3HauuTenbHoe paccTosiHue (270 KM), AOKa3aHO U3MEHEHME
yepT TeMnepaMeHTa NMpuU CMeHe MecTa xuTenbcTea [16].
B paHee BbINONHEHHOM COOCTBEHHOM MCCNEAOBaAHMM YCTa-
HOBJIEHO BNIMSIHUE CMEHbI MECTa XMUTENbCTBA Ha pa3BUTHE
CUCTEMHOW Ae3ajanTtauuu y coumanbHo bnarononyyHbix
Monogpix ogen [17].

MpencTaBneHHble AaHHble MO3BOMSIOT PE3OMMPOBAT,
YTO PUCK Pa3BUTMSA NCUXOCOMATMYECKOW Natonorv basmpy-
€TCA Ha COBOKYMHOCTM 3HAOMeHHbIX MPEeANnochIIOK K Ae3a-
[anTauumu opraHu3Ma W HalMuum BHELLHEro pasfpaxuTens,

T.31N2 3, 2024

DOl https://doiorg/10.17816/ humecob31457

JKoNorna HenoBeka

0011aato0LLEr0 CTPECCOPHOCTLIO MO OTHOLLUEHUIO K YeNIOBEKY.
CoBpeMeHHOe HayyHOe 3HaHWe 06 3K30reHHbIX QaKTopax
NPOBOKaLMM (HOPMMPOBAHUS MCUXOCOMATUYECKUX HapyLue-
HWA OXBATbIBAET OFPOMHBIA CMEKTP COLMANbHBIX U MCUX0-
NOrMYECKMX BO3[ENCTBMI, HEraTUBHO BAMSAIOLLMX HA NCUXO-
3MOLMOHaEHOe COCTOsHME YenoBeKa. o psny Bo3aenCTBUNA,
accoLMMPOBAHHBIX C MCMXOCOMATUYECKUMM PAcCTPOACTBaMM,
OTCYTCTBYeT Hay4yHO-000CHOBaHHas WMHTEprpeTaums npu-
UMHHO-CNEeICTBEHHBIX CBA3EN. B oTOeNbHbIX UCCNe0BaHUAX
0TMeYanoch, 4To JIULA, Y KOTOPbIX NPOSBASIUCL CUMMTO-
Mbl NCMXOCOMATUYECKUX PacCTPOMCTB, paHee MUrpupoBasn
U3 MecCT ¢ MeHee bnaronpusTHoOW coumnanbHoM cpepoii B 60-
nee braronpusATHbIE YCNOBUA MeCTa XuTenbcTsa. [lpu 3ToM
YUYMTBLIBAZIMCb TONBKO COLMaNIbHbIE XapaKTepPUCTUKM cpe-
abl [15]. aHHoe 0bCToATENLCTBO NO3BOASET NPEANONIONKUTL
Hannume bosee CNOXHOWM CMCTEMbI B3aMMOCBA3€eN (haKTopoB
OKpYXaloLLen cpeapbl U 3NeMeHTOB (YHKLMOHUPOBAHMSA Op-
raHusma. B yacTtHocT, caM daKT nepeesfa Ha HOBOE MeCTO
JUTENbCTBA COMPSXKEH, KAaK MUHUMYM, C U3MEHEHWEM (K-
3uKo-reorpaduyeckux 1 GMoreoxMMMUECKNX YCNOBUN cpegbl
Hu3HepesTenbHOCTU. DaKTUYecKoe COCTOAHWE aHaNM3Upy-
eMoi npobnieMbl 060CHOBLIBAET LienecoobpasHoCTb MoucKa
MHTErpaTUBHOIO MoOKasaTeNs CpefoBoN 00YCIOBNEHHOCTH
MCUXOCOMATUYECKMX HAPYLIEHWA COMaTU3aLMKU Y YenoBeKa
NP1 CMeHe MecTa KuTenbcTBa. Hambonee npocTbiM Konnye-
CTBEHHbLIM MOKa3aTeNeM, XapaKTepusyHoLLMM BbIPaXeHHOCTb
CPeAO0BbIX M3MEHEHWW NpU MUrpaLMM YesloBEKa, SBNSeTCA
paccTosiHue MeXay UCXOAHBIM U KOHEYHbIM HaCenEHHbIMU
MyHKTaMK MecTa XUTeNbCTBa.

[lna MopennMpoBaHUs aHanM3upyeMon CuTyauum B Kave-
cTBe 00bEKTa MCCNeAOBaHMA ONTUMAbHBIM ABNSETCA NpU-
BJIeYEHMe CTyeHYeCKoi Monoaexu. OTHocUTebHas He3aBu-
CMMOCTb ¥ CaMOCTOSATENILHOCTb, OMPeAeNsieMan counanbHbIM
CTaTyCOM CTY[ieHTa, HaAeNAT UHAMBMAA cBoDO0M BbIOOPa
JencTeuii M GopM noseAeHus, 0becrneymBaloLLMX MaKCK-
ManbHO 3QMEKTUBHYIO afanTaumio K pasnuuHbiM daKTopam
cpenbl. B KauecTtBe mpoBoumpytowlero daktopa pasButus
MCUXOCOMATMYECKUX HapyLUeHWN LienecoobpasHo UCMonb30-
BaTb MOBLILLEHHYI0 HEPBHO-NCUXMYECKYID U UHTENNEKTYaslb-
HYI0 HarpysKy, CBA3aHHYK C CECCMOHHBLIM MEepUoAOM 0byye-
HWS| B MeAMLIMHCKOM BY3e.

Llenb uccnepoBanma. Paspabotatb MHTErpaTUBHBINA NO-
Ka3aTenb pUCKa PasBUTUA MCUXOCOMATUYECKUX HapYLLEHMI
Y MOJIOAbIX N0 NPU CMEHE MECTA KUTENbCTBA.

MATEPUANT U METObI

B nccnepoBaHumn yuactBoBanu CTyAEHTbI NEPBLIX KYPCOB
Bonrorpaackoro rocynapCTBEHHOr0 MeAMUMHCKOrO YHUBEP-
cuteta. [Ins pabotbl oTobpann 97 MyxumH U 99 KeHLWMH
ot 18 0o 22 net, He UMEILMX XPOHWUYECKMX COMaTWye-
CKMX M HEBPOJIOTMYECKMX 3aboneBaHui, BOCMMUTHIBABLLMXCS
B MOJIHOM, coumanbHo 6narononyyHon cembe, He MCMbITbl-
BalOLLMX PMHAHCOBLIX M BbITOBbIX NpobneM. MHoropoaHue
pecnoHfeHTbl cocTaBnsmm 44% (45 yenoBek) B BbIOOPOYHOVA
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COBOKYMHOCTM My4uH 1 60% (61 yenosek) — B BbIOOPOY-
HOM COBOKYMHOCTM eHWMH. [lonepeyHoe wcciefoBaHue
BbINONHAMM B uoHe 2023 r., cnycta 9 Mec. ¢ MOMEHTa Ha-
yana obyyeHus B BYy3e W, COOTBETCTBEHHO, C MOMEHTa CMEHI
MecTa UTeNbCTBA MHOTOPOHUMM CTyfeHTaMu. ViccnepoBa-
HWe MPOBOAMAM B COOTBETCTBUW C NpUHUMNamu Bceobuueit
AEeKmapauum o bo3TUKe M NpaBax YeNoBeKa, B YacTH CTaTell
4 (bnaro v Bpep), 5 (caMoCTOATENBHOCTL M MHAMBULYANbHAS
OTBETCTBEHHOCTB), 6 (cornacue) u 9 (HEMPUKOCHOBEHHOCTb
YaCTHOM XM3HM U KOHMAeHUManbHocTb) [18].

TecTMpoBaHWe OCYLLECTBASNIM B OYHOM pEXMME, aHO-
HWUMHO, BO BPeMS KOHCYNbTaUmMii Nepes cAaqeil 3K3aMeHoB.
BrnaHku onpocHMKoB 6blnM AONONHEHbI BONpOCcaMmM 0 MecTe
POXAEHUSA W MEeCTe NMPOXUBAHWUA PECTIOHLEHTOB A0 MOCTY-
NeHNS B BY3.

YpoBeHb CUCTEMHOW [Ae3afanTauuu pecroHAeHTOB
ouenuBamnu no Tecty W.H. Typeuua [19], yuutbiBaioiemy
CUMNTOMbI  MCUXOCOMATMYECKON, NCUXO(U3NO0I0rMYECcKon
M NCUXONOTUYECKON 3KCTPeManbHOM HanpsKeHHoctu. OT-
AENbHO YYMTbIBaNM NoKa3aTenn [McCeHCKoro onpocHUKa co-
MaTUYeCKMX anob u nokasarenu TPEBOKHO-AeNPECCUBHbIX
pacctpoiicTe (wKana HADS), a Takxe onpeaensnm Hanuume
CYMUMAANbHBIX WAL Mo MOAYM0 CyMUMAANbHBIX UAaeH
Konymbuiickoii LKanbl CepbE3HOCTM CyMUMAANbHBIX Hame-
peHun (C-SSRS) [20]. PaccToanus (kM) Mexay UCXOLHBIMM
M KOHEYHBbIMW HACENEHHBIMU MYHKTaMM MeCcTa JKMTeNbCTBa
PecnoHAEHTOB OMNpefensfm CpeAcTBaMU 3NIEKTPOHHON Kap-
Torpadum C MCMonb30BaHWEM NporpaMMHoro obecrieyve-
Hua ArcGIS 9.3. QopmupoBaHue basbl AaHHbIX MEPBUYHOM
MHopMaLmMM npou3soaman B nporpammax MSExcel 2007
(12.0.6611.1000; Microsoft, CLLA), Statistica 6.0 (StatSoft
Inc., CLLIA). CtatucTiyecKytlo 00paboTKy pe3ynbTaToB Ucchne-
[0BaHUs BbIMOAHANM MYTEM pacyeTa KoadduumeHTa Koppe-
nsumm (r) CnnpMeHa n MeTon,oM BunkokcoHa—MaHHa-YutHm.

PE3Y/IbTATbI

B KauecTBe OCHOBHbIX MOKa3aTesiel MUrpaLoHHOo pUcKa
PasBUTUSA NCUXOCOMATUYECKUX HapYLLIEHUIA Bblv UCTONb30Ba-
Hbl PaccTosHMA (KM) OT MecTa pPOXAEHWA U MecTa npeablay-
LLEro MPOXKVBAHMS 10 KOHEYHOrO MyHKTA MeCTa KUTeNbCTBa
(Bonrorpap). KoppensiumoHHble CBA3M BbIpaXKEHHOCTU CUMM-
TOMOB MCUXOCOMATUHECKMX HAPYLLEHWIA Y MYXUMH U JKEHLLMH
C TEPPUTOPHUAbHON OTAANEHHOCTbIO MECTA XKUTENBCTBA OT Me-
CTa POXAEHWs OTpaXKeHbl Ha puc. 1, a ¢ TeppuTopuanbHoOM
OTZLANEHHOCTBI0 MECTa XUTENbCTBA 0T MecTa MpeablayLLero
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NPOXUBAHUA — Ha puc. 2. Ha AaHHbIX pUCYHKax NpeacTaB-
NeHbl TOJIBKO MOKa3aTenn NCMX0COMaTMYECKON HanpsiKEH-
HOCTM, NPOSBUBLLIME CTATUCTUYECKM 3HAYMMYI0 CBA3b C Tep-
pUTOpMUanbHOM OTAANEHHOCTbH KOHEYHOr0 MyHKTa MecTa
HUTENbCTBA OT MecTa POXAEHWUA W MecTa NpeabiayLlero
MPOXWBaHUS B UCCNEAYEMBIX IPYNNaxX MYXUWH WU KEHLLWH.

JlanbHeiluni, TeopeTuyeckuit, atan paboTbl Obin Ha-
npaBneH Ha 000CHOBaHWe [Mana3oHOB MOKa3aTeNs MUrpa-
LIMOHHOrO pPUCKA Pa3BUTUA MCUMXOCOMATUYECKUX HapYLLEHWIA
y MonioZbIX Jiloaei. B kauecTBe yHMBepCanbHOro noKasartens
MUIPaLMOHHOIO PUCKA, XapaKTePHOro KaK ANsl MyXUWH, TaK
W ANS EHLUMH, UCMONb30BaoCh paccTosHue (KM) oT Teky-
LLero MecTa JKMTeNbCTBa [0 MecTa NpefblAyLLEro MpoXu-
BaHus. C Y4ETOM QaKTMYECKOr0 CIUAHMA BAVKANLLMX Npu-
ropofoB C afIMUHUCTPATUBHBIMM rpaHuLiaMu Bonrorpaga, ux
006beJMHEHUS €AMHOI CUCTEMOI TPAHCMOPTHOrO CO0bLLIEHNSA
NPeAcTaBnAnoch LenecoobpasHbiM BKIOUEHWE B HYNEBOM
[Mana3oH MUTpaLMOHHOro pucka (0TCYTCTBUE MUMPALIMOHHO-
ro pucKa) TeppuTOpUi B rpaHMuax 20-KuioMeTpoBOM 30HbI
ropopa. lepBbiii AManasoH nokasaTens MUrPaLMOHHOIO
puCcKa orpaHnuuny pacctosHueM o 400 KM, UTo B cpefHeM
coBMafaeT ¢ rpaHuLamm Bonrorpaackon obnact, B paMKax
KOTOpbIX CYLLECTBYET OTHOCUTESIBHO IUHOE KYTbTYpHOE Npo-
CTPaHCTBO, 0OLMA MEHTanUTET, (QYHKLMUOHMPYIOT efuHbIE
TPaHCMOPTHbIE KOMMYHUKaLMU. TepputopuanbHasa 6am3ocTb
npeanonaraeT BO3MOXHOCTb ONEPAaTMBHOMO NepeMelleHus
MOMOABIX JIOAEN MEXAY HaceNnEHHbIMM MYHKTaMKU MeCTa Ju-
TeNbCTBa M MecTa NpefblayLLero NPOXVUBaHMS, YTO B 3HAUM-
TeNbHOM CTeneHu CrnocobCTBYET COXPaHEHUIO OYHBIX CBSA3EH
C POAMTENBbCKON CEMBEN, NPEKHEN COLMANbHOM U NPUPOLHON
cpepoii. Bropo nuanasoH noKasaTensi MUrPaLMoHHOTO pu-
cKa onpegenunu B rpaHuuax 400-800 km. B paHHOM anana-
30HE HaXOLATCA TEPPUTOPUM COCELHUX PEMMOHOB, 3a4acTyro
OT/IMYAKLLMECS HE TOJBKO KIMMATUHECKUMU XapaKTepUCTU-
KaMu NPUPOAHOIA cpefbl, HO M KyNbTYpHbIMU TPAAMLIMSIMU KO-
PeHHOro HaceneHus. TpeTui AuanasoH NoKasaTens MUrpaum-
OHHOr0 pUCKa BbIHeC M 3a rpaHuubl 800 KM. 3To paccTosHWe
(o7 800 kM 1 bonee), Kak npaBwo, NpeanoiaraeT oTCYTCTBUE
peanbHoW BO3MOXHOCTM Ha MPOTSIKEHUN MECALIEB OYHOTO
06LLEHUA MONOALIX JIOAEN C YTIEHaMU POSUTENBCKON CEMBM,
COXpaHeHUs CBA3ei C NPEeXHEl CoLManbHoN Cpefon 1 yTparty
KOHTaKTa C WCXOAHOW NpUpOAHOi cpepoi. Pacnpeaenenune
PECMOHAEHTOB MO YC/IOBHLIM IpyMnaM MUrpaLMoHHOro pUcKa
oTpaeHo B Tabn. 1.

BeinonHeHo pacnpegeneHne 3HauyeHuid UccnefyemblX
rnoKasaTeneil NCMXOCOMATUYECKUX HAPYLUEHMIA MO YeTbIpEM

Ta6nuua 1. Pacnpenenenve pecnoHAEHTOB N0 rPynnam paccToSHUIA OT TEKYLLLETro MeCTa XUTebCTBa A0 MecTa NpefblAyLLEero NPOXKMBaHMS
Table 1. Distribution of respondents by groups of distances from their current place of residence to their previous place of residence

fon Pacnpenenenue cTygeHToB no rpynnaM MurpauuoHHoro pucka | Distribution of students by migration risk groups
Gender 0 | I i Bcero | Total
(<20 kM) | (<20 km) | (20-399 kM) | (20-399 km) |(400-800 km) | (400-800 km)| (>800 km) | (>800 km)
MI|M 55 21 6 15 97
K|F 54 21 17 7 99
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CucTtemHas gesaganTaums
Systemic maladjustment

T.31N2 3, 2024

0,286 **
0,192

[lenpeccuBHoCTb
Depression

CymumaanbHoCTb
Suicidality

[onoBHas 6orb
Headache

Bornb B 0bnacTu xenyaka
Pain in the stomach area

Bonb B 06nactu cepaua
Pain in the heart area

Bornb B 0bnacTu xuBoTa
Abdominal pain

duanyeckas yToMNSEMOCTb
Physical fatigue

beccoHHuMua
Insomnia 0,06

-0,01 0,09

B MyX4nHbl

0,19

JKoNorna HenoBeka

‘— 0,275 **
0,167
‘ 0,144
0,255 *
0,017
0,198 *
0,131
0,259 *
0,182
0,26 *
0,071
d— 0,224 *
-0,002

0,511 ***

0,31 **

0,29 0,39 0,49

OXKeHLWuHbI

Puc. 1. KoppensuvoHHble cBA31 TeppuUTOpUanbHOiA 0TAANEHHOCTY MeCTa UTENbCTBA OT MECTa POX/AEHMS C BbIPAXKEHHOCTbIO CUMMTOMOB
MCUXOCOMATUYECKUX HapYLLEHWI Y MYyXUMH 1 eHwwmH; * p <0,05; ** p <0,01; *** p <0,001.

Fig. 1. Correlations of the territorial remoteness of the place of residence from the place of birth with the severity of symptoms of
psychosomatic violations in men and women; * p <0,05; ** p <0,01; *** p <0,001.

BbIZleNIEHHBIM [PYMMaM paccTosHWS MUTPaLMOHHOro nepeme-
LLeHMs, 0603Ha4EHHBIM COOTBETCTBYIOLLIEN CTEMEHbH MUTpa-
LIMOHHOIO pUCKa Y MoNoabIX Nlofien. PaccunTaH p-Kputepui,
ONPefenuBLUMA MAKCUMalbHYK BbIPAaXEHHOCTb Pasfnymi
aHanuaMpyeMblX MOKasaTened Mexpay npeAcTaBUTENAMH
HYNeBOM W BTOPOM rpynnbl MUFPaLMOHHOTO pUcKa (Tabn. 2).
C uenbto onpeaeneHus rpaHuL NOTEHLMANBHONW KpUTMY-
HOCTM BeSMYMH BbILESIEHHbIX NOKa3aTenel NcuxocoMarty-
UECKWUX HapyLUEHWW N0 KaXAOMY U3 HUX Obii npeAnpuHAT
PacyeT 75-ro NepueHTUNs AN TPynnbl MYXYUH U HKEHLIUH
C HYNeBOW CTeNeHbd MUTPaLMOHHOrO pucka (<20 KM). [laH-
Has npoueaypa obecneunna auddepeHUMaLmio KOHTUHYYMa
MoNYYeHHbIX Pe3ysnbTaToB Ha [Be 30HblI 3HAYEHWIA, onpeae-
NAOLLMX IPAHUALLI KPUTUHECKUX BENIMUUH ANA KaXKA0r0 NoKa-
3aTesifl pUCKa NCUXOCOMATUYECKUX HapyLeHuid. Kputuyeckue
BE/IMYMHbI MOKa3aTenei NCMX0COMATUYECKUX HapyLUeHWH
COOTBETCTBYIOT AManasoHy ot 75-ro go 100-ro nepueHTH-
ns. B aToM ananasoHe CKOHLIEHTPMPOBaHbI BEIMYMHBI UC-
CneflyeMbIx NoKasaTenei, npesbillaolme 3/4 cnyyaeB ux

DOl https://doi.org/10.17816/hurmeco631457

NPOSABNEHNUA Yy MOJIOALIX JI0feN U3 FPYNMbl C HYNEeBOM CTene-
HbI0 MMIPALMOHHOIO PUCKA, YTO rapaHTUPYeT YYET HUMKHEMH
FPaHMLbl 3HAYEHUI CUMNTOMOB MOTEHLMANbHOM CKNOHHO-
CTU K MCUXOCOMATMYECKON MaTOIOMUN MY}KUMH U EHLLMH.
Pe3ynbTaTbl pacyeéTa KPUTUYECKMX 3HAYEHWI MOKasaTenen
pUCKa pas3BUTUA NCUXOCOMATUYECKUX HApPYLUEHWUIA OTPaXKEeHbI
B Tabn. 3.

ObCYXOEHWUE

Pe3ynbTaThbl, NONYYeHHbIE HA MEPBOM, 3MIMMPUYECKOM,
3Tane MCCNefO0BaHWs, CBUAETENbCTBYT O HaMYWM Mo-
NOXUTENbHBIX CBA3EH CUCTEMHOrO MPOSBNIEHUS MCUXOCO-
MaTMYeCKUX HapyLLEHUI C pPacCTOSIHUSMW MUIPaLMOHHOIO
nepeMeLLeHns MonofbIx Nitofei. Mpu 3TOM Ans MyMuuH
oba nokasaTeNisl MUrPaLMOHHOM0 PUCKa PasBUTUA MCUXOCO-
MaTM4YeCKUX HapyLUEHWI (paccTOsIHWA OT MecTa XUTeNbCTBa
[10 MecTa pOX/JEHMS M MeCTa UTeNbCTBa 10 MecTa npefbl-
AYLLEro NpOXXVUBaHWA) NPOABNSAIOT NPAKTUYECKM 0MHAKOBbI
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CucteMHan fesapanTauus — 0,251 *
Systemic maladjustment 0,243 *
llenpeccuBrocTs — 0,262 *
Depression 0,221 *
Cmpianvocr. | 5+
Suicidality 0,214 *
lonosHas bonb 0,271 *
Headache 0,02
Bonb 8 o6 nacty xenyaxa —L‘
Pain in the stomach area 0,258 **
Bortb & o6nacTu cepaua —0,214 .
Pain in the heart area 0,221 *
Bonb B o6nacTu xueota H 0,236 *
Abdominal pain 0,195 *
du3nyecKas yTOMNAEMOCTL ? 0,195 *
Physical fatigue 0,09
BecconHmya — 0,265 **
Insomnia 0,125
0 0,1 0,2 0,3 0,4 0,5
B MyxunHbl O KeHLWwmHbI

Puc. 2. KoppenaumoHHble CBA3M TEPpUTOPMANbHON 0TAANEHHOCTU

MeCTa XWUTeNbCTBa 0T MeCTa NpeabiayLwero NpoXxmMBaHuA C BblpaXKeH-

HOCTbIO CUMMTOMOB MCMXOCOMATUYECKUX HAPYLLIEHWN Y MYXUMH W XeHwmH; * p <0,05; ** p <0,01; *** p <0,001.

Fig. 2. Correlations of the territorial remoteness of the place of

symptoms of psychosomatic violations in men and women; * p <0,

YPOBEHb NPSMON KOPPENSALMOHHOMN CBA3M C BbIPAXKEHHOCTbIO
aHanM3MpyeMbIX NPU3HAKOB NCUXOCOMATUYECKO HaNPSKEH-
HOCTW. B rpynne KeHWMWH TeppuTopuanbHas OTAANEHHOCTb
MEeCTa JXUTENbCTBA OT MECTa POXKAEHUS He UMEET CYLLECTBEH-
HOM, CTaTUCTMYECKW 3HAUMMON CBA3M C Pa3BUTUEM MCUXOCO-
MaTM4eCKMX HapyLueHwid. Mo NoKasaTesito TeppuTOpUaNbHON
OTZAANEHHOCTM MECTa XUTENbCTBA OT MeCTa NpeablayLLero
MPOXKMBAHWSA Y JKEHLUMH UMeeTcs Donee BbipaXkeHHas Mo-
NOXUTENbHaA CBA3b C MPOSBIEHUAMM NCUXOCOMATUYECKMX
HapyweHuin. 310 0bcToATENECTBO 060CHOBBLIBAET LiENeco-
00pa3HOCTb YHUBEPCANBHOTO WUCMOJb30BaHUA AJ1S1 MYMKUMH
M JKEHLLUMH PaccTosHMA (KM) OT MecTa npeablayLlero npo-
YKMBaHUSA 00 KOHEYHOr0 MYHKTa MECcTa XWUTENbCTBA B Kaue-
CTBE OCHOBHOI0 MOKa3aTeNs MUrPaLMOHHOr0 pUCKa pasBu-
TUS MCUXOCOMATMYECKMX HapyLieHWi. MonyyeHHble AaHHble
MOJIHOCTLIO COOTBETCTBYIOT pe3ynbTaTaM paHee BbIMOJIHEH-
HOro cobCTBEHHOr0 UCC/eA0BaHUS, BbIIBUBLLETO B YCIIOBUAX
MHTEHCMBHOW Y4eOHOM Harpysku npeBanMpoBaHWe CUCTEM-
HOM [e3ajanTaLiy Y MyXUMH, CMEHMBLLMX B TEKYLLEM rofy

DOl https://doiorg/

residence from the place of previous residence with the severity of
05; ** p <0,01; *** p <0,001.

MECTO XUTENbCTBA, OTHOCUTENbBHO MYKUMH, MPOXVBAILLMX
B HACeJIEHHOM MyHKTE N0 MecTy poxaeHus. Cpeay HKeHLLuH,
BHE 3aBMCMMOCTM OT MeCTa POX/EHUS U MECTA NPOXKMBAHNS,
BbIPaYKEHHOr0 afanTaLMOHHOr0 HaNPSXKEHUS B YCNOBUAX UH-
TEHCUBHOI yuebHoit Harpy3ku He Habmoganocs [17]. LWupoko
0bcyKaaeMblii reHepHbIA Napafoke B cyuuugonorum [21]
TaKKe NOATBEPKAEH pe3ynbTaTaMu HACTOALLEro UCCnepo-
BaHWSA, AEMOHCTPUPYIOLLMMM HanMuMe CTaTUCTUYECKU 3Ha-
YMMBIX MPAMBIX CBA3EW CYyMLMAANbHBIX MAEaUMi C paccTo-
SHWUAMU MUrPALMOHHOTO MEpeMELLEHNS NPEUMYLLLECTBEHHO
CPeaM MYMUMH.

PesynbTaTbl TeOpeTMYECKOro MCCNEA0BaHWSA, COOTHe-
CEHHble B Tabn. 2 ¢ IMNUPUYECKUMU AaHHBIMM, NMO3BONSKT
KOHCTaTMpOBaTb, YTO MMIPALMOHHBIA PUCK COMaTU3aLMM
y MOJIoAbIX Jitoaei no abcontoTHOMY 60JBLUMHCTBY NpU3Ha-
KOB MCUXOCOMATUYECKUX HApYLUEHWIA NPOSIBIAETCA Npu Tep-
pUTOpWaNbHOW OTAANEHHOCTM MECTa JKUTENbCTBA OT MecTa
npeaplayLlero npoxueanus B ananasoHe ot 400 go 800 km.
OTHOCUTENBHO HU3KMA  YPOBEHb MCMXOCOMATUYECKOI

10.17816/humecob31457
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JKoNorna HenoBeka

Ta6nm.|,a 2. Bblpa)KEHHOCTb MoKa3aTenei NCUX0COMaTUYECKNX HapquEHVIﬁ Y MYXYUH U XEHLLWH C paBJ'lMLIHOﬁ CTeneHb MUrpauMoHHOro

pucKa

Table 2. The severity of indicators of psychosomatic violations in men and women with varying degrees of migration risk

CreneHb MurpaumoHHoro pucka | The degree of migration risk
I10Ka_3aTenb Mon 0 I Il m p
Indicator Gender | (c20km) | (20-399 kM) | (400-800 kM) |  (>800 Kkm) (0-1 rpynna)
(<20 km) | (20-399 km) | (400-800 km) | (>800km) | (0-Il group)
CucteMHas fesapantaums MM 5,20+0,813 5,0+1,20 15,50+3,674 8,20+1,578 0,003
Systemic maladjustment WIF 72060667 9.00:1222  11,05¢143 11,402,196 0,026
,D,enpecc_MBHOCTb MM 0,88+0,143 1,140,226 2,50+0,734 1,80+0,507 0,012
Depression WIF 15060160 1,710,256 2,230,272 2,28+0,563 0,034
CynumpansHocTs M|M  005:0031 0,480,240 2,500,734 1,60£0,542 0,0001
Suicidality WIF  042¢0114 0,470,151 0,640,196 1,140,496 0,120
FonoBHas 6onb MIM 0940107  157:0,320 2,000,489 1,400,221 0,033
Headache WIF 20760134 2,280,236 2,05+0,272 2,140,281 0,989
Bonb B obnactu xenyaxa M|M 0,94+0,155 0,14+0,080 1,500,244 1,60+0,221 0,126
Pain in the stomach area WIF  1,05:0,107  1,71:0,275 1,700,276 1,420,321 0,022
Bonb B 0bnactu cepaua MM 0,61+0,103 0,28+0,103 2,00+0,001 1,20+0,322 0,0001
Pain in the heart area WIF  089:0,126 1,190,270 1,4740,251 1,140,154 0,031
bonb B 06nacTu xusota MM 0,55+0,104 0,28+0,103 1,50+0,244 1,20+0,322 0,008
Abdominal pain WIF  1,15:0099  157:0,229 1,580,234 1,4240,321 0,075
®usnyecKas yToMISEMOCTb MM 1,44+0,153 1,710,160 3,00+0,489 1,80+0,406 0,006
Physical fatigue WIF 22060129 2,240,229 2,230,272 2,710,454 0,978
Eeccowmua MM 1,110,164 1,28+0,236 3,00+0,489 1,80+0,406 0,001
Insomnia WIF 1,080,139  1,23£0.233 1,230,207 1,42£0,519 0,356

[MpumeyaHue: faHHble NpeACTaBNEHbl B BUAE CPELHET0 3HAYEHUsH NPU3HaKa W oMbk cpepHero (Mxm).
Note: the data is presented in the form of the average value of the feature and the error of the average (M+m).

Tabnuua 3. PacyéT KpUTUUeCKNX 3HAUEHMIA NOKa3aTeneil pycka pasBUTUA NICUXOCOMATUYECKUX HapYLLEHWI Y MYMUMH 1 Y KEHLLMH
Table 3. Calculation of critical values of risk indicators for the development of psychosomatic disorders in men and women

MyxuumHbl | Men ¥eHwmHbl | Women

MNokasatenb
Indicator P 3oHa pucka P 30Ha pucka
75 The risk zone 5 The risk zone
CucTeMHan pe3apfantauus 9 10-26 10 11-26
Systemic maladjustment
[lenpeccuBHocTb | Depression 2 3-4 2 3-4
CyvumpansHocTs | Suicidality 0 1-4 - -
lonoBHas 605k | Headache 1 2-4 - -
Bonb B obnactu xenyaxa - - 2 3-4
Pain in the stomach area
Bonb B 0bnactv cepaua | Pain in the heart area 1 2-4 1 2-4
Bonb B 0bnacty xmeota | Abdominal pain 1 2-4 - -
Ousunueckas yromnsemoctb | Physical fatigue 3 4 - -
becconHuua | Insomnia 2 3-4 - -

DOl https://doi.org/10.17816/hurmeco631457
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HaNpSXKEHHOCTW B rpynne PecrnoHAEHTOB C TPeTbel cTene-
Hb0 MUrpaLMOHHOro pucka (>800 KM), BUAMMO, CBA3aH C OT-
CYTCTBMEM BO3MOXHOCTM Y MONIOABIX JIOLEN HA NPOTSKEHUN
AJUTENBHOTO BPEMEHU OYHOT0 OBLLEHMS C YieHaMu poau-
TENbCKOW CEMbM, YTPaToOM CBA3EW C MPEXHEN CoLManbHOM
1 NpUpoaHON cpenoi. [laHHble 06CToATENbCTBA, HECOMHEHHO,
cnocobCcTBOBaM MX YCTOYMBON afanTauun K HOBbIM YCrIo-
BUAM XU3HEEATENIbHOCTH.

Cnepnyet oTMeTUTb 6osee LUIMPOKMIA CNEKTP NoKa3aTenei
PUCKa Pa3BUTUA NCMXOCOMATUYECKUX HApPYLUEHWUN Y MYXUUH,
CTaTUCTMYECKM 3HAUMMO MPOSIBASEMBIX Pa3MUMAMU MEXKOY
rPynnamm ¢ HyneBoW W BTOPOI CTENEHbK MUTPALIMOHHOTO pU-
cKka. [pu 3TOM cucTeMHas [e3afanTaums, LenpeccuBHOCTb
1 bonb B 0611acTH cepaLa SBAAKTCA 00LLMMU NPOSBNEHNAMH
MUrPaLMOHHON MCUXOCOMATUYECKOWA NaTONOMMM Y MYXUUH
W JKEHLLWH.

B pesynbTate BbiNOSHEHHOM paboTbl OXapaKTepM30BaHbI
CBAi3Y TEPPUTOPMAbHON OTAANEHHOCTM UCXOAHOMO M KOHEY-
HOro HaceNEHHOro MYHKTOB MPWU CMEHEe MecTa XUTesbCTBa
C PMCKOM pasBMTUA NCUXOCOMATMYECKUX HApYLLEHWI Y Yeno-
BEKa B YCNOBUAX HanpsxEHHoro yyebHoro npouecca. 0606-
LLEHWEe NUTEPATYPHBIX AaHHBIX W Pe3ynbTaToB COBCTBEHHbIX
“cCne0BaHMI NO3BONISET PE3OMUPOBAT, YTO PUCK Pa3BUTHS
MCUX0COMaTUYECKO NaTosorm basupyeTcs Ha COBOKYMHOCTY
XOPOLLIO U3BECTHbIX SHA0MEHHBIX NPEeANoChINIOK K Ae3afanTa-
UM OpraHM3Ma ¥ HaIMYMM BHELLHEr0 MHULMMPYIOLLIEro pas-
ApaxuTens, 0bnapfaloLLero CTPeCCOPHOCTLIO MO OTHOLIEHMIO
K KOHKpETHOMY YesioBeKy. BbisiBneHne HOBbIX MHAMKATOPOB
pUCKa pasBUTMS NMCUXOCOMATUYECKUX HapYLLEHWN obecrieun-
BaeT (OPMMPOBaHME CUCTEMHOIO 3HaHUSA 0 MeXaHU3Max UH-
AVBULYanbHOM MHMLMALMM NCUXOCOMaTUYECKO NaTonorum
M MCUXOCOMATMYECKUX PacCTPOICTB B YCIIOBUSIX peasibHOi
YU3He LeATENIbHOCTU YEN0BEKA.

Bmecte ¢ TeM HeobxoaMMo UMETL B BUAY, YTO MPeANPUHS-
TOe 0HOMOMEHTHOE UCCNefjoBaHKe He cnocobHo obecneunts
MOATBEPHAEHUE NMPUUNHHO-CIIEACTBEHHBIX CBA3EN M3YYaeMbIX
ABNEHWN [22], B AaHHOM Cilyyae — TeppuUTOpUanbHOM 0TAa-
NIEHHOCTU MECTa XMTENbCTBA OT MecTa NpeblayLLEero Npoxu-
BaHMs, C PUCKOM PasBUTUs MCUXOCOMATMYECKUX HapyLUEHW
y yenoseka. Pe3ynbTaThl paboTbl Hemb3s pacnpocTpaHATb
Ha feTel U NOAPOCTKOB, NOXMIbLIX JIOAEN, JML, C XPOHUYeE-
CKAMMW COMATMYECKMMW M HEBPOJIOTMYECKUMU 3aboneBaHus-
Mu. lpefcTaBneHHas rMnoTesa MUrpaLMoHHOro pucka Tpebyet
AanbHEeMLLIEero BCECTOPOHHENO U3Y4eHUs U NPOBEPKU Ha ApYruX
rpynnax HaceneHus B pasiuyHbIX (M3MKO-reorpauyeckmy,
B1OreoXMMUUECKUX U COLMANBHBIX YCIIOBUAX Cpefpbl.

3AKJIKYEHUE

0606LLeHWe IUTEPATYPHBIX AAHHBIX MNO3BOSIAI0 PeE3tOMU-
pOBaTb, YTO PUCK Pa3BUTUS NMCUXOCOMATUYECKMX HAPYLLEHMIA
onpeaensieTcs COBOKYMHOCTbK) 3HAOTEHHBIX MPeAnOoChIIOK
K [e3afanTtauuu OpraHuM3Ma ¥ HaJMiMeM BHELUHEro WHM-
LMMpYIOLLIEro pasfpaxuTens, 0bnajatoLlero CTPeccopHo-
CTbiO MO OTHOLLEHMIO K KOHKPETHOMY YesloBeKy. BbisiBneHue
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MHAWKATOPOB MUTPaLMOHHON HanPsKEHHOCTM obecneunBaeT
BO3MOXHOCTb NPEBEHTUBHOTO pearMpoBaHi1A Ha PUCKM pas-
BUTMS! ICMXOCOMATUYECKUX HapYLLIEHWUI B YCNIOBUSAX PeabHO
M3HEAeATeNbHOCTU YenoBeKa. B pesynbrate BbINOIHEHHO-
ro uccnefoBaHuA onpejesnieHa npsAMas CBA3b BbIPaXKeHHOCTU
MPU3HAKOB NCUXOCOMATUYECKUX HAPYLLEHUIA C PacCTOSHUSA-
MM MUrPaLMOHHOIO NepeMeLLeHns Monodblx Nioaen. [oka-
3aHa LenecoobpasHoOCTb YHMBEPCANbHOTO WUCMOJb30BaHMS
AN MYXUMH U KEHLMH paccTosHus (KM) OT MecTa npegbl-
AYLLIEr0 NPOXWUBAHUA 40 KOHEYHOTO MyHKTa MECTa XuTesb-
CTBa B KayecTBe OCHOBHOTO MOKa3aTeNsl MUrpaLMOHHOr0
pUCKa pas3BUTUA MCMXOCOMATUYECKUX HapyleHmid. 0bocHo-
BaHbl 1aNa30Hbl PAcCTOSHUA MEeXAY UCXOAHBIM M KOHeY-
HbIM HaceNeHHbIMU MyHKTaMKU MecTa MWTENbCTBA, XapaK-
TEpU3yloLLMe YPOBEHb PUCKA Pa3BUTUS NMCUXOCOMATUYECKMX
HapyLLeHWUA Y Monoabix Nioaei. BolieneHo yeTbipe cTenequ
MWIPaLMOHHOTO pUCKa C HynesbIM (0o 20 kM) M nocneayto-
wumn Tpemsa (go 400, go 800 u cabiwe 800 KM) TeppuTo-
puanbHbIMM AnanasoHaMy pucka coMaTu3aumm. Paccumtanbi
KPUTUYECKWE 3HAYEHWs MOKa3aTesi MUrPaLIMOHHOIO pUCKa
Pa3BMTUA MCUXOCOMATUYECKUX HAPYLUEHUIA AN MYXYMH
W JKEHLUMH. MUrpaLmoHHBI PUCK COMaTM3aLMK Y MONOAbIX
Ntofiel no abcomTHOMY BONBLUMHCTBY NPU3HAKOB NCUXOCO-
MaTU4YeCKUX HapyLLEHWUA NPOSIBNSETCSA NPYU TEPPUTOPUANBHO
OTAANEHHOCTM MECTa KMTEeNbCTBa OT MeCTa npeablayLlero
npoxwBanus B AuanasoHe ot 400 go 800 kM. Pesynbrathl
NpoBeAEHHOTO UCCneA0BaHMA 0becneunBaloT NepcoHanman-
POBaHHbIN MOAXOL, K OLIEHKE PUCKa Pa3BUTUs MCUXOCOMATU-
YECKUX HapYLLEHWI.
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B MCCeJ0BaHMe BCE YYACTHUKYM BbIpasunv MHHOPMMPOBaHHOE CO-
rnacue.
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Polymorphism of genes involved in the regulation
of blood pressure in elderly residents
of the Arkhangelsk region

Natalia A. Bebyakova, Natalya I. Pechinkina, Sergey N. Levitsky, Irina A. Shabalina,
Alexander V. Kudryavtsev

Northern State Medical University, Arkhangelsk, Russia

ABSTRACT

BACKGROUND: Living in the northern climate is associated with increased cardiovascular stress, which highlights the
necessity for the study of candidate genes associated with the risk of cardiovascular diseases in both the native population
and newcomers. Polymorphic loci of the renin-angiotensin system, NO-synthase, and endothelin-1 system genes have been
identified as contributors to cardiovascular dysfunction and age-related blood pressure shifts. It is therefore crucial to assess
the genetic polymorphism in the elderly population.

AIM: To compare frequencies of gene alleles and genotypes involved in blood pressure regulation, including angiotensinogen
AGT (rs699 and rs4762), angiotensin 2 type 1 receptor AGTR] (rs5186), angiotensin converting enzyme ACE (rs4646994),
endothelial NO synthase NOS3 and endothelin-1 EDNT (rs5370) genes, in the native and non-native elderly population of the
Arkhangelsk region.

MATERIALS AND METHODS: A cross-sectional study was conducted in a random sample of Arkhangelsk residents between
the ages of 60 and 74 years (N=604, with 36.4% of males). The molecular genetic analysis was conducted to determine the
alleles and genotypes of six genes that are involved in blood pressure regulation. The Stata 18.0 software was used to assess
the deviations of empirical genotype distributions from the predicted Hardy—Weinberg equilibrium and to compare the empirical
distributions between the study groups.

RESULTS: Alleles associated with the risk of cardiovascular diseases were minor in the study population. The genotype
frequency distributions for the analyzed genetic variants were consistent with the Hardy—Weinberg principle, with the exception
of the T704C variant of the AGT gene (rs699) in the native participants. The allele and genotype frequency distributions in the
study sample were found to be similar to those reported worldwide and in European Russia. One exception was AGTRT gene
A1166C frequencies, with their 95% confidence intervals falling below the global level for both native and non-native elderly
residents of the Arkhangelsk region. This may suggest that this allele is a selection variant associated with adaptation to the
climate of the northern regions.

CONCLUSION: The genetic polymorphism in blood pressure regulation was found to be similar between the native and non-
native populations of the Arkhangelsk region. However, the AGTR1 gene A1166C frequency among the native population and
newcomers was found to be lower than that observed globally.

Keywords: blood pressure; elderly; native population; genetic polymorphism.
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Monumopdusm reHoB, BOBNEYEHHDbIX B Perynaumio
apTepManbHOro faBneHus, Y NOXUIbIX XKUTeNeu
ApxaHrenbcKoit obnactu

H.A. bebskoBa, H.W. Meunnkuna, C.H. Jlesuukun, U.A. lWabanuHa, A.B. Kyapssues

CeBepHbliA rocyapCTBEHHbIN MeAMLIMHCKMIA YHUBEPCUTET, ApxaHrenbck, Poccus

AHHOTALMA

06ocHoBaHue. poxuBaHue Ha CeBepe npeLbABNSAET NOBLILLEHHbIE TPEOOBaHMS K BYHKLMOHUPOBAHUIO CEPAEYHO-COCYAM-
CTOW CUCTEMBI, 4TO 06yCnoBAMBaET He0bX0AMMOCTb U3yUeHUs FeHOB-KaHAWAATOB, CBA3AHHBIX C PUCKOM Pa3BUTUS CepheyHo-
COCYAMCTON MaToNoruM Y KOPEHHbIX M NPULLBIX XUTenen pervoHa. NonuMopdHble IOKYCbl FTeHOB PEHUH-aHTMOTEH3MHOBOM
cucteMbl, NO-cuHTa3bl, CUCTEMbI 3HAOTENMHA-1 YYacTBYKT B HapyLUEHWSX HOPMasbHOTO (YHKLUMOHWUPOBAHWS CepLeYHo-
COCYAMCTON CUCTEMBI, U3MEHSS C BO3PacTOM MOKa3aTenu apTepuanbHoro faeneHus. Mo 3ToM mpuuMHe BaKHO MPOBOAMTH
OLIEHKY nonmMmMopdn3Ma JaHHbIX FEHOB Cpeay NOXMIbIX JI0AeH.

Llenb. CpaBHeHMe 4acToT ansieneil reHoB U FeHOTUMNOB, BOBNEYEHHBIX B PETYNIALMI0 apTEPUANbHOMO AABEHNS, BKIHOYAs TeHbI
aHruoteHsuHoreHa AGT (rs699 v rs4762), peuentopa 1 Tuna aHruoteHsuHa 2 AGTR1 (rs5186), aHrnoTeH3uH-npeBpaLLaloLLero
depmeHTa ACE (rsh646994), snpotenuansHon NO-cuHTasel NOS3 v sHpoTenuHa-1 EDNT (rs5370), y KOpeHHbIX M HEKOPEHHbIX
MOMKWAbIX KuTeNen ApxaHrenbcKoii obnactu.

Martepuan u Metopbl. [lpoBefieHo nonepeyHoe MccieoBaHUe C UCMOMb30BAHMEM CITy4aliHOM BbIOOPKY uTenen ApxaH-
renbcka B Bospacte 60-74 net (n=604, MyxunHbl — 36,4%). MoneKynsapHO-reHeTUYEeCKUA aHanu3 BKITKOYaN OnpefesieHne
anneneit M reHoTUNOB LUECTU FeHOB, BOBNEYEHHBIX B PEryNALMIO apTepuanbHOro fasnieHus. OLueHKa COOTBETCTBUS IMMMpUYe-
CKWX pacrnpefenieHuin FreHOTUNOB TeopeTUYeCKM 0XMAaEMbIM Mo paBHoBecuio Xapan—BaiHbepra u cpaBHeHWe IMNMPUYECKMX
pacnpefefieHuid B rpynnax Npou3Boamin B NporpaMMHoOM obecneyeHuu Stata 18.0.

Pesynbtatbl. Annenu, accoumMupoBaHHbIE C PUCKOM pasBUTUS CepAevHO-COCYAMCTbIX 3abonieBaHuiA, B UccieLyeMoii nony-
nAuMM bl MUHOPHBIMW. YacToTHbIE pacrpefeneHns reHOTUNOB U3yYaeMbIX BapuaHTOB HYKNIEOTUAHOW MoCnef0BaTeNbHO-
CTU TeHOB COOTBETCTBOBANM 3aKOHy Xapau—BaiHbepra, 3a ucknodeHneM BapuaHTa T704C reHa AGT (rs699) y KopeHHbIX
wutenen. He 6bio BbISBNEHO 3HAYMMBIX OTKIIOHEHWIA pacmipefeNieHn s YacToT anenedt U FreHOTUNOB B U3y4YaeMoii BblIbOpKe
OT 06LLEeMMPOBLIX JaHHBIX U OT AaHHbIX N0 XUTENIAM eBponeicKoi Yactn Poccum, kpoMe yactot annens 1166C reHa AGTRI,
95% nosepuTeNbHble MHTEpPBabI AMS KOTOPbIX Y HEKOPEHHbIX M KOPEHHBIX NOKMIbIX uTenei ApxaHrenbckoii obnactv Haxo-
AVITUCb HUKe 06LLeMUpoBOro YpoBHS. 3T0 NPeANONOXKUTENBHO CBUAETENLCTBYET, YTO AaHHbIN anesib SBSETCA BapUaHTOM
otbopa, cBA3aHHbIM C aganTaumen K ycnosusM Cesepa.

3akniouenue. onMMopduU3M reHoB, BOBNEYEHHBIX B PETYNALMIO apTepUabHOr0 [aBNIEHUS, He Pasnuyancsl Y KOPeHHbIX
U HEeKOpEHHBIX XuTenein ApxaHrenbcKoit obnactu. OnHako yactotel BcTpedaemoctu annens 1166C rena AGTRT cpeam KopeH-
HbIX U HEKOPEHHBIX JXUTenen 061acTh BbIMK HUXKE B CPABHEHWM C 0BLLEMUPOBLIMM LaHHBIMU.

KnioueBbie cnoea: apTepuanbHoe AaBJieHWE; NoXXunble NN, KOpeHHoe HaceseHune; I'IOJ'IMMOp(I)I/IBM reHoB.
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BACKGROUND

The global elderly population continues to grow. It is
expected that the growth rate will be higher in the coming
decades. These demographic changes prompt adaptation
in various social sectors, including healthcare [1]. Age is a
cardiovascular (primarily arterial hypertension) risk factor.
Living in adverse environment is associated with increased
cardiovascular stress. In high latitudes, where the Arkhan-
gelsk Region is located, significant annual temperature fluc-
tuations, photoperiodic features, changes in atmospheric
pressure, and other factors have an adverse effect. It has
been found that during the cold season, residents of the
northern regions experience changes in systemic blood pres-
sure (BP) and higher cardiovascular stress [2].

The population gene pool is developed historically based
on socio-economic and environmental factors. In this regard,
populations living in the northern climate for several genera-
tions are of particular interest versus the non-native popula-
tion. In the Arkhangelsk Region, research was conducted to
study the genomic polymorphism of native Caucasian popula-
tions [3], i.e. the mitochondrial DNA and the nuclear genome
diversity, including variants of GSTAT, GSTT1, TP53, DRD2. As
the conditions in the North European regions are associated
with increased cardiovascular stress, it is important to study
the prevalence of genetic cardiovascular risk markers in na-
tive and non-native populations of the region [3].

Genetic factors are also considered as cardiovascular
risk factors. In particular, polymorphism of the renin-angio-
tensin system (RAS), NO synthase, and endothelin-1 system
genes contributes to the development of hemodynamic dis-
orders [4, 5]. There is evidence that the influence of poly-
morphic alleles of ASD genes and the NOS3 gene on blood
pressure, pulse pressure, and arterial stiffness manifests
with age [6-8].

Most population studies investigating gene polymor-
phisms involve different age groups. Polymorphic genetic
markers influence the quality and duration of life through
adverse cardiovascular effects. It is therefore crucial to as-
sess the frequency distribution of alleles and genotypes of
polymorphic loci in the elderly population.

AIM: The study aimed to compare the frequencies of gene
alleles involved in blood pressure regulation in the native and
non-native elderly populations of the Arkhangelsk Region.

MATERIALS AND METHODS

A cross-sectional study was conducted in a random sam-
ple of the urban elderly population from May to October 2023.
The participants were selected from Arkhangelsk residents
included in the random population sample of the Know Your
Heart study in 2015-2017. The sampling was made based on
an anonymized database of addresses of city residents pro-
vided by the regional Mandatory Health Insurance Fund [9].
For this sample, random addresses of insured residents
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recorded in the mandatory health insurance system were
selected; male and female residents were visited and invited
to participate in the study.

The Know Your Heart study involved 2,381 residents of
Arkhangelsk aged 35 to 69. The response rate of the invited
participants was 68%. The informed consents to provide con-
tact information and to be invited in new studies were used
to recruit participants of the Know Your Heart study aged 60—
74 by telephone and mail to participate in this study. As of
April 1, 2023, the sample frame included 982 participants.
Participants who agreed to participate were invited to under-
go examination at the Consultative and Diagnostic Clinic of
the Federal State Budgetary Educational Institution of Higher
Education Northern State Medical University (Arkhangelsk)
of the Russian Ministry of Health. Exclusion criteria included
symptoms of acute infections or exacerbation of chronic dis-
eases the day before or immediately before the examination.
In total, 605 participants were examined. The study response
rate was 62% of the total sample frame.

The study included an interview to collect information
on the participant's place of birth, the place of birth of his/
her parents, and the parents of each parent (three genera-
tions). Participants who had at least two previous maternal
and paternal generations born in the Arkhangelsk Region
were defined as native residents. The remaining participants
were defined as non-native residents. One participant was
excluded as this person had no information required for this
classification.

Whole blood samples of the study participants were
drawn for DNA analysis from the cubital vein using vacuum
systems with EDTA anticoagulant. Biological samples were
stored and delivered to the laboratory at the temperature
of +4 °C. After delivery, vacutainers containing whole blood
were frozen at -20 °C until the molecular genetic testing.

Molecular genetic testing included determination of al-
leles and genotypes of six genes involved in blood pressure
regulation. We studied the genes associated with vasocon-
striction determining the synthesis of angiotensinogen (AGT),
angiotensin Il type 1 receptor (AGTR1), endothelin-1 (EDNT),
angiotensin-converting enzyme (ACE), and endothelial NO
synthase determining the synthesis of the vasodilator (nitric
oxide). The analyzed gene variants (see Table 1) were select-
ed based on data from literature, including meta-analyses
and original papers [10-23]. When selecting gene variants,
we used data from our studies obtained during the examina-
tion of young natives of the Arkhangelsk Region. The study
showed that the studied gene variants contribute to the im-
balance of vasoactive endothelial factors that may be genetic
vasoconstriction factors [24-27].

The frequency of alleles of all studied polymorphic
variants was analyzed by comparison with global data
(https://www.ncbi.nlm.nih.gov/snp/) and data on European
Russia residents from RUSeq Project aimed at combining ge-
netic information between clinical laboratories and genomic
centers in Russia (http://ruseq.ru/#/).
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Table 1. Candidate arterial hypertension gene variants under consideration
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. Changed area | Allele increasing
Gene d":)gBNIb Localization Pol){(r)r::(;;phlc in a gene the cardiovascular Links
(protein) risk
Angiotensinogen (AGT) rs699 1942.2 T704C Coding region o [11, 20, 23]
Angiotensinogen (AGT) rs4762 1942.2 C521T Coding region T [20, 23]
Angiotensin Il type 1 rs5186 3924 A1166C 3, non-coding C [10, 17, 21]
receptor (AGTR1) region
Angiotensin-converting rsh646994 17923.3 Insertion/ Intron region D [7, 10, 14]
enzyme (ACE) deletion
polymorphism
in intron 16

Endothelial NO synthase rs2070744 7q35-36 T(-786)C Promoter C [12, 13, 22]
(N0S3)
Endothelin-1 (EDNT) rs5370 6p24.1 G596T Coding region T [15, 16, 18, 19]

We analyzed human genomic DNA isolated from whole
blood leukocytes using reagents manufactured by Lytech
(Russia) company. Gene polymorphism was determined by
the polymerase chain reaction (PCR) with a real-time flu-
orescent product detection using two types of reagents and
a LightCycler-96 thermocycler (Roche, Switzerland/Ger-
many). To determine the polymorphism of AGT Met235Thr,
AGTR1 A1166C, ACE Alu ins/del, AGT Thr174Met, and NOS3
C(-786)T, primers required to amplify the polymorphic region
and two allele-specific hydrolysis probes containing the poly-
morphic site were added to the reaction. The probe containing
polymorphic allele 1 was labeled with HEX fluorophore and al-
lele 2 was labeled with FAM fluorophore. Alleles were discrim-
inated by Taq polymerase destruction of the fully and partially
complementary probe with different degradation efficiency.

Two amplification reactions—with two pairs of al-
lele-specific primers—were performed in parallel with a
sample of isolated DNA to determine the EDNT Lys198Asn
(G596T) gene polymorphism. In this case, SYBR Green, an
intercalating dye specific for double-stranded DNA, was used
to detect the amplified DNA fragment.

The results of laboratory tests were recorded in an elec-
tronic database and hard copies. To avoid errors, the inputs
were subsequently compared with the results in hard copy.

Categorical variables were described as absolute num-
bers (abs.) and percentages (%). Selected categorical vari-
ables used to describe the prevalence of the studied param-
eters in the population are presented with 95% confidence
intervals (CI). Frequency distributions of the studied param-
eters in the analyzed groups were compared using the Pear-
son chi-square test.

The deviation of empirical genotype distributions in native
and non-native groups from the predicted Hardy—Weinberg
(HW) equilibrium and the empirical distributions between
groups were assessed in Stata software using the gen-
hwcci command proposed by J. Cui et al. [28, 29]. This is
a command used for estimating allele frequency, genotype
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frequencies, disequilibrium coefficients, and the associated
standard error for codominant traits or data of completely
known genotypes in case-control studies. In this analysis,
the native group was defined as the case group and the
non-native group was defined as the control group. For the
genotypic assessment of each group, we performed asymp-
totic HW equilibrium tests and HW equilibrium tests for the
genotypic distribution of cases, provided that the genotypic
distribution of the control group has HW equilibrium, so that
the results showed the genotype distribution differences in
the native and non-native groups. The analysis is presented
as the chi-square likelihood ratio test results.

Results were considered statistically significant if p <0.05.
Stata 18.0 (Stata Corp, USA, Texas, College Station) was used
for data analysis.

All participants provided written informed consent to par-
ticipate in the study in the form prepared in accordance with
the Helsinki Declaration of the World Medical Association
and approved by the local Ethics Committee of the North-
ern State Medical University (Minutes No. 03/04-23 dated
April 26, 2023).

RESULTS

The analyzed sample (N = 604) included 384 (63.6%) fe-
male and 220 (36.4%) male participants. All study participants
were Caucasian and had lived in the Arkhangelsk Region for
more than 10 years. Residents with at least two previous
maternal and paternal generations born in the Arkhangelsk
Region were defined as the native group (200 [33.1%] par-
ticipants); the remaining participants were defined as the
non-native group (404 [66.9%] participants).

Table 2 shows the comparative analysis of the absolute
frequencies of reference and variable alleles of the studied
genes and genotypes.

The study of the frequencies of alleles and genotypes of
polymorphic markers of the studied genes showed that the
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empirical distribution of genotypes in native and non-native
elderly populations of the Arkhangelsk Region was similar to
the predicted HW equilibrium (p >0.05), save for an AGT locus
(rs699) deviating from the HW law due to higher heterozy-
gosity; the actual heterozygosity was 14.7% higher (99.4 to
114.0) than the predicted heterozygosity; p=0.037.

Table 3 shows the comparative analysis of frequen-
cies of alleles of polymorphic loci of genes of the Arkhan-
gelsk Region population vs global data [https://www.ncbi.
nlm.nih.gov/snp/] and populations of the European Russia
[http://ruseq.ru/#/].

It was found that allele frequencies of polymorphic mark-
ers of the studied genes are similar to global data and data
on European populations, save for the AGTRT 1166C frequen-
cy. In the native group of the Arkhangelsk Region population,
this allele frequency was 0.208 (95% Cl: 0.169-0.251), which
is lower than the global average (0.275) and the average
for the European Russia population (0.256). A lower AGTR1
1166C frequency was also observed in the non-native group
(0.234; 95% Cl: 0.205-0.265) compared with the global av-
erage (0.275).

In addition, the comparative analysis of the allele fre-
guencies of the studied polymorphic gene loci in native and
non-native elderly populations of the Arkhangelsk Region did
not show significant differences in the distribution of alleles
associated with high blood pressure (see Table 4).

The comparative analysis of genotype frequencies in na-
tive and non-native elderly populations of the Arkhangelsk
Region showed similar results (see Table 4).

It was found that alleles increasing the cardiovascular
risk were minor for AGT (rs4762), AGTRI (rs5186), NOS3
(rs2070744), and EDNT (rs5370) variants. Homozygotes of
these alleles involved in the development of cardiovascular
diseases were significantly less common than other variants.
The exceptions included 704C AGT (rs699) with a frequency
of 47.3% in non-natives and 46.0% in natives and the D allele
of the ACE gene (48.9% in non-natives and 46.3% in natives).

DISCUSSION

Recently, there has been more and more papers on the
frequency of functionally relevant variants in various popula-
tions. However, now, there are relatively few studies of gene
polymorphism in different age groups. Such studies may be
an important source of data on the role and functions of a
particular gene for the performance of the human body at a
certain stage of life. Old age is of particular interest as the
global elderly population is growing and the issue of active
longevity is relevant for each person.

In the northern regions, the cardiovascular system expe-
riences the increased stress due to higher energy demand of
the human body and distal vessel tone [30]. The cardiovas-
cular system provides adequate blood supply to all organs
and tissues; it is a key factor of the quality of life. Cardiovas-
cular diseases develop as a result of a complex interaction
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of social, environmental, and genetic factors. Variants of
genes determining the synthesis of vasoactive factors and
contributing to the development of cardiovascular diseases
have been identified, including the most studied genes of the
renin-angiotensin system, angiotensinogen (AGT; rs699 and
rs4762), angiotensin Il type 1 receptor (AGTRT; rs5186), an-
giotensin-converting enzyme (ACE; rs4646994), endothelial
NO synthase (NOS3; rs2070744), and endothelin-1 (EDNT,;
rs5370).

A population-based study of participants aged 55 and
older showed that the participants with the D allele of the
ACE gene had higher mean systolic and pulse pressure than
participants with allele | [7]. Another study [8] showed that
the I/D polymorphism of the ACE gene modulates systolic and
diastolic BP changes with age. In a Japanese population, it
was found that the T(-786)C polymorphism of the NOS3 gene
was associated with arterial stiffness and age- and sex-re-
lated differences. In particular, the C allele is significantly as-
sociated with higher pulse wave velocity in women aged 65
and older [6]. A meta-analysis including 17 articles with more
than 8,000 participants showed strong correlations between
the ENDT gene polymorphism (rs5370) and the arterial hy-
pertension risk [31]; similar relationships were obtained in
the study of ASD polymorphisms [32].

In view of the above, the study of the distribution frequen-
cies of nucleotide sequence variants involved in the blood
pressure regulation in the elderly population of the Arkhan-
gelsk Region is relevant.

The empirical genotype distribution of the AGT (rs4762),
AGTR1 (rs5186), NOS3 (rs2070744), and EDNT (rs5370) vari-
ants in the studied native and non-native elderly populations
people of the Arkhangelsk Region was similar to the predict-
ed HW equilibrium. However, the native population showed a
deviation from the HW law in the AGT locus (rs699) associat-
ed with the higher actual heterozygosity.

It was found that alleles increasing the cardiovascular
risk were minor for AGT (rs4762), AGTR1 (rs5186), NOS3
(rs2070744), and EDNT (rs5370) variants. Homozygotes of
these alleles involved in the development of cardiovas-
cular diseases were significantly less common than oth-
er variants, save for 704C AGT (rs699) and D allele of the
ACE gene. A.S. Glotov et al. [33] have obtained similar data
showing that the frequency of the heterozygous genotype
TC of the AGT gene (rs699) in the elderly population of the
North-West region of Russia was 2 times more common
compared to the group aged 18-45. A higher frequency of
the ID genotype of the ACE gene was also found in elderly
individuals. The authors believe that AGT and ACE heterozy-
gosity may be considered as a hereditary factor associated
with longevity. Deviation of the empirical genotype distribu-
tion of the rs699 variant of the AGT gene from the predicted
HW equilibrium associated with higher heterozygosity in the
native population of the Arkhangelsk Region may be con-
sidered as a selection variant of adaptation to the climate
of the northern regions.
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Table 3. Distribution of alleles of candidate gene polymorphic markers involved in blood pressure regulation in native and non-native
populations of the Arkhangelsk region aged 60-74 as compared with global data and data on the European Russia

Native population Non-native population Global data European Russia
Gene Allele
Ratio (95% CI) Ratio
AGT (rs699) T 0.540 0.527 0.545 0.508
(0.490-0.590) (0.492-0.562)
o 0.460 0.473 0.455 0.492
(0.410-0.510) (0.438-0.508)
AGTR1 (rs5186) A 0.793 0.766 0.725 0.744
(0.750-0.831) (0.735-0.795)
o 0.208 0.234 0.275 0.256
(0.169-0.251) (0.205-0.265)
ACE rsh646994 0.538 0.5M N/A N/A
(0.487-0.587) (0.476-0.546)
D 0.463 0.489
(0.413-0.513) (0.454-0.524)
AGT (rs4762) o 0.860 0.874 0.879 0.842
(0.822-0.892) (0.849-0.896)
T 0.140 0.126 0.121 0.158
(0.108-0.178) (0.104-0.151)
NOS3 (rs2070744) C 0.360 0.332 0.349 0.382
(0.313-0.409) (0.299-0.365)
T 0.640 0.668 0.651 0.619
(0.591-0.687) (0.635-0.701)
EDNT (rs5370) G 0.785 0.769 0.781 0.810
(0.741-0.824) (0.738-0.797)
T 0.215 0.231 0.219 0.190

(0.176-0.259)

(0.203-0.262)

The comparative analysis of the frequency distribution
of variants of the studied AGT (rs699 and rs4762), NOS3
(rs2070744), and EDNT (rs5370) genes in the elderly popula-
tion of the Arkhangelsk Region did not show any differences
from global data and data on European populations of Russia
of different ages.

The study showed that the frequency of the 1166C al-
lele of the AGTRT gene in the native group of the Arkhan-
gelsk Region was lower than the global average and the
frequency of European Russia population. A lower AGTR1
1166C frequency was also observed in the non-native
group compared with the global average. This allele is
likely a selection variant associated with adaptation to the
climate of the northern regions. A lower frequency of the
1166C allele compared to European populations was also
found in a study of young natives of the Arkhangelsk Re-
gion aged 18-20. Their CC genotype was combined with a
vasoactive endothelial factor imbalance towards constrictor
factors and the development of some hemodynamic factors
of cardiovascular risk [25]. A study of a small group of the
small aboriginal Far North population in Yakutia (Evens and
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Evenki) did not show a single person with the CC genotype
of the AGTR1 gene variant (rs5186) [34].

The advantage of this study is the examination of a ran-
dom population sample that may be generalized to residents
of Arkhangelsk aged 60-74. On the other hand, the sam-
ple size is limited to Arkhangelsk residents and it allows to
generalize the study to wider areas of the Russian northern
regions by only assuming that there are no significant dif-
ferences between the elderly population of Arkhangelsk and
other northern regions.

CONCLUSION

The empirical distribution of genotypes of the studied
native and non-native elderly population of the Arkhangelsk
Region was similar to the predicted HW equilibrium. How-
ever, we found a deviation from the HW law in the AGT locus
(rs699) associated with the higher actual heterozygosity.

We found no differences in allele and genotype fre-
quencies in residents of the Northern European region of
Russia, whose ancestors were born and lived for at least
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Table 4. Distribution of AGT (rs699), AGTRT (rs5186), ACE (rsh646994), AGT (rs4762), NOS3 (rs2070744), and EDNT (rs5370) alleles and
genotypes in non-native and native populations of the Arkhangelsk Region aged 60-74

Non-native population

Native population

Polymorphism/ allele/ genotype

Genotype differences, |  Allele frequency
p* differences, p*

Ratios, %
AGT (rs699)
T 52.7
C 47.3
T 28.0
TC 495
cC 22.5
AGTR1 (rs5186)
A 76.6
C 23.4
AA 59.3
AC 349
cC 59
ACE (rsh646994)
D 48.9
| 51.1
DD 26.2
D 45.3
Il 28.5
AGT (rsh762)
C 87.4
T 12.6
cC 76.5
TC 21.8
T 1.7
NOS3 (rs2070744)
C 33.2
T 66.8
cC 12.6
TC 41.1
1T 46.3
EDNT (rs5370)
G 76.9
T 23.1
GG 58.7
GT 36.4
1T 4.9

0.186 0.676
54.0
46.0
25.5
57.0
17.5

0.288 0.302
79.3
20.7
65.0
28.5

6.5

0.593 0.541
46.3
53.8
25.0
42.5
32.5

0.595 0.505
86.0
14.0
75.0
22.0

3.0

0.603 0.663
36.0
64.0
14.0
44.0
42.0

0.798 0.521
78.50
215.0
61.5
34.0
4.5

* Pearson -square test.

three generations in the Arkhangelsk Region, and residents
who lived in this climate for at least 10 years. It shows
that there is no elimination of mutant alleles of the studied
variants from the population living in the Northern European
region.

The study shows that alleles increasing the cardiovas-
cular risk are mostly minor. The exceptions include the
704C AGT (rs699) and the D allele of the ACE gene with
the frequency comparable to the frequency of the wild-type
allele. High frequency of heterozygotes of these markers
is typical.
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Comparison of data on elderly populations living in the
Arkhangelsk Region with global data and data on the popu-
lation of the European Russia did not show any differences
in the allele frequency of the studied genes, except for the
1166C AGTRI1, which was less common both in native and
non-native populations of the Arkhangelsk Region compared
to global data and less common in the native population
compared to the population of the European Russia. This is
probably caused by adverse environmental stress factors in
the northern regions, i.e. less mutant alleles of this variant
is an adaptation factor..
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Owunbkm B ctatbe «OUEHKA BAUAHUA YC/I0BUA
NPoXXMBaHUA, KaK COBOKYMHOCTM COLMaJIbHBIX
¢akTopoB cpeabl 06MTaHUA, Ha NOKa3aTenu
CMEpPTHOCTU CeIbCKOro M ropoAcKoro HacesieHus
Heneukoro AO B 2000-2019 rr.»

doi: 10.17816/humeco0630439

A.A. lynapes, A.B. [loxaukos

CeBepo-3anaHblii Hay4HBbIA LEHTP rUreHbl 1 0bLecTBeHHoro 3A0poBbs, CaHkT-eTepbypr, Poccus

AHHOTALMA

B ctatbe «OueHKa BAMAHWUA YCIOBUIA NPOXKMUBAHMS, KaK COBOKYMHOCTM COLManbHbIX (haKToOpoB cpeabl 00MTaHus, Ha Nokasate-
JIN CMEPTHOCTM CENbCKOro 1 ropoackoro Hacenexusa Heneukoro AO B 2000-2019 rr.», onybnaukoBanHoun B T. 31, Ne 1 xypHana
«3JKonorus yenoeka» 3a 2024 rop, (doi: 10.17816/humeco630439), 6binm AonyLLeHbl OLWMOKM B HAaNMUCAHUM HEKOTOPbIX Tep-
MWHOB M HETOYHOCTM B rpaduyecKoM oTobpaeHun pesynbTatoB. B aneKTpoHHylo Bepcuio ony6iMKoBaHHOMW CTaTbyl BHECEHBI
M3MeHEeHMs: YHUDULMPOBAHO UCMONb30BaHWE TEPMUHA «TEPTWIb» MO BCEMY TEKCTY CTaTbW, MPUBEAEHO MOSIHOE Ha3BaHWe
HeHeuKoro aBTOHOMHOTO OKpyra B NEpeBOAE Ha3BaHWUI TabnuLL U PUCYHKOB, YCTPaHEHbI TEXHWUYECKUE OLUMOKU cocTaene-
HWs 306paXkeHuin, BO3BpaLLEHa aBTOPCKasA NYHKTyaumMs B Ha3BaHWe cTaTby (0bin0 «OLeHKa BAUAHUA YCNOBUIA NPOXMBAHUSA
KaK COBOKYMHOCTW coLManbHbIX (akTopoB cpefibl 06UTaHMs Ha NOKa3aTenn CMePTHOCTU CeNIbCKOT0 U FOpPOACKOro HaceneHus
Heneukoro AO B 2000-2019 rr.», ctano «OueHKa BAUAHMA YCIIOBMIA MPOXMBaHMS, KaK COBOKYMHOCTM cOUManbHbIX haKTopoB
cpefibl 00MUTaHMA, Ha MOKa3aTeIu CMepPTHOCTU CeNbCKOro M ropofckoro Hacenenus Hexeuroro AO B 2000-2019 rr.»).
ABTOpbl M M3paTenb MNPUHOCAT WU3BWMHEHWA YMTATENAM 33 AOMYLIEHHble OWMOKU M BbIPAXAIOT YBEPEHHOCTb B TOM,
YTO OHM HE MOINW CYLLECTBEHHO NMOBAMATL Ha BOCMPUATUE U MHTEPNPETALMIO pe3ynbTaToB WUCCNEA0BaHNS, OMMUCHLIBAEMOrO
B TEKCTE NPOU3BELEHNA.

KnioueBble cnoBa: ownbKa; erratum; corrigendum; Apktuka; A3P®; HeHeukuii AQ; ycnoBus npoXuBaHus; coumanbHble
daKTopbl cpefbl 06UTaHMS; coLManbHasn MHPPACTPYKTYPa; CMEPTHOCTL; BHELLHWE NPUYMHBI CMEPTH; CYWULMUABI; OTPaBNIEHNSA
ankoronem.
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[ynapes AA., [oxankos A.B. Owwbkm B cTatbe «OLeHKa BAVAHWA YCIOBMIA MPOXWBAHWSA, KaK COBOKYMHOCTM COLMaNbHbIX GaKTOpoB cpedbl 0buTaHws,
Ha MoKa3aTesnn CMepTHOCTM CeNbCKOro M ropofcKoro HaceneHus Heneukoro AO B 2000-2019 rr.» doi: 10.17816/humeco630439 // 3konorus yenoseka. 2024.
T.31,Ne 3. C. 247-250. DOI: https://doi.org/10.17816/humeco637322
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Erratum in “Evaluation of the impact of living
conditions, as a set of social factors of the habitat,
on mortality rates of the rural and urban population
of the Nenets autonomous okrug in 2000-2019"
doi: 10.17816/humeco630439

Alexey A. Dudarev, Alexey V. Dozhdikov

Northwest Public Health Research Center, St. Petersburg, Russia

ABSTRACT

The article "Analysis of the influence of living conditions, as a collection of social factors within the environment, on mortality
rates among the rural and urban populations of the Nenets autonomous okrug from 2000 to 2019" published in Ekologiya
cheloveka (Human Ecology) journal Volume 31 Issue 1 in 2024 (doi: 10.17816/humec0630439) contained several errors in the
spelling of some terms and inaccuracies in the graphical presentation of the results. The electronic version of the published
article has been revised and updated: the use of the term ‘tertiles’ throughout the text of the article has been unified, the full
name of the Nenets Autonomous Okrug has been given in the translation of the names of tables and figures, technical errors
in the compilation of images have been eliminated, and the author-proofed translation of the title has been restored (from
“Analysis of the influence of living conditions, as a collection of social factors within the environment, on mortality rates
among the rural and urban populations of the Nenets autonomous okrug from 2000 to 2019” to “Evaluation of the impact of
living conditions, as a set of social factors of the habitat, on mortality rates of the rural and urban population of the Nenets
autonomous okrug in 2000-2019").

The authors and the publisher apologize to readers for the published error and express their confidence that this mistake could
not significantly affect the perception and interpretation of the results of the study described in the text of the article.

Keywords: mistake; erratum; corrigendum; Arctic; AZRF; Nenets AO; living conditions; social factors of the habitat; social
infrastructure; mortality; external causes of death; suicides; alcohol poisonings.
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