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Lenv uccneoosanus. OyeHumv Xapaxmepucmuxu JUnUOOSPamMMbl, KOJIUYECHIBEHHbIE U UHOEeKCUPOBAHHbIE NO-
Kazamenu NeuKOyumaphou Gopmyisl, macumadsbl amepockiepoOmuiecko20 NopadceHus KOPOHapHoz2o 6accelina,
VCMAHOBUMb 83AUMOCE53b OUCHYHKYUU Wumosuonoll scenesvl (LLDK) ¢ buomaprepami éocnanenus u despadayuu
MEIACKAEMOYHO20 MAMPUKCA, KOHYEHMPAYUel meiomepasvl y 6eccumMnmommbiX nayuennos ¢ CyoKIuHUYeCKUM 2Uno-
mupeoszom (CI).

Mamepuan u memoowl. B uccredosanue exnouerno 170 nayuenmog ¢ pasmusnsimM 20pMOHAIbHIM cmamycom [LIDK
(55 myorcuun u 115 srcenwun) 6e3 KIUHUYECKUX NPUSHAKOS8 U AHAMHe3d uwemMudeckoli 6onesnu cepoya. Ilpoananu-
3UpPOBanbl aHaMHecmudecKue, KIuHuYecKue u 1abopamopusie OanHele (MUNU00cpaMMa, abcontommsie U UHOEKCUpo-
BAHMbLE NOKA3AMENU JIeUKOYUMAPHOU hOPMYIbl 0OUEKTUHUYECKO2O0 AHANU3A KPOBU, OUOMAPKEPbL 0ecpadayuu Meic-
KAEMOYHO20 MAMPUKCA U KoHyenmpayusi meaomepasvl). Oyenra amepockiepomuyeckoeo nopaiceus KOpoHapHo2o
pycaa npogedena Memooom KOMIbIOMEPHOU MoMoZpaduueckoi’ aneuoepapuu.

Pesynomamoi. ¥V cuumaiowux cebs 30oposvimu auy ¢ CI. yoenshuiii 6ec ¢ amepoeennvim Ila u I[Ib munom cunep-
aunudemuu cocmasun 91,7 % (n=110) npomus 68,0 % (n=34) y quy 6e3 ouchynxyuu LLPK (x2=15,26; p=0,0001).
Tlonucocyoucmoe amepockiepomudeckoe nopasicenue (08a u 6onee) KOpOHAPHLIX apmepuii OUASHOCTUPOBAHO
v 25,0 % (n=30), cuumaswiux cebs abcomomuo 300posvimu auyamu ¢ CI' (F=0,074; p=0,0001). Ycmanosnena npsi-
mast, cpedHetl cubl 83aumocesnzo mexcoy CI'u amepocenuvim [ munom euneprunudemuu (r=0,52; p<0,05), mapke-
pamu socnanerus, akmuenocmoio MMP-9 (r=0;30; p<0,05), oanancom MMP-9/TIMP-1 (r=0,30; p<0,05), naruuuem
NPU3HAKO8 NOIUCOCYOUCTNO20 NOpadiceHust Koponapuoeo odaccetina (r=0,38; p<0,05); obpamnas, cpeduei cuiv —
MedHcOy menomepasHoll aKmusHoCmoio U yposHemMMP-9 (r=-0,31; p<0,05), unoexcom MMP-9/TIMP-1 (r=-0,30;
p<0,05), 3nauenuamu «Hogvixy oduomapkepos eocnanenus SIRI (r=-0,31; p<0,05) u AISI (r=-0,30; p<0,05).

Buwisoouvl. [lonyuennvie 63aumocesizibmedncoy>napyuienuem Qynkyuonaronozo cmamyca LIPDK u oucaunudemueti,
macwumadamu KOpoHapHo20 amepockieposd, meiomMepasHoll akmueHOCmbI0, DUoOMapKepamu 6OCnaienus u oezpa-
oayuu MedlCKIemoYH020 MAMPUKCA; MeHcdy aKMUBHOCMbIO MAMPUKCHOU Memailonpomeunassvl 9 munda, 60cnaiu-
MeNbHbIM 0MEemoMm, MeloMepasHoll KoHyenmpayuetl, amepoeennvim Ila u I1Ib munom eunepaunudemuu yKa3vl8awm
Ha 3Hauumoe yuacmue oucynkyuu [IDK ¢ namozeneze amepockiepomuueckoco pemooenuposanus.. Onpedenenue
xonyenmpayuu MMP-9 u undexea MMP-9/TIMP-1 mosicem cuyxcums He3a8UCUMBIMU MAPKEPAMU MUKPO- U MAKPO-
aneuonamuil Ha 110060M dmane cepoedHO-coCYOUCTNO20 KOHMUKYYMA 6He 3A8UCUMOCIIU OM HATUYUS KIUHUYECKOU
cumnmomamuxu,<«Hogwvley ouomapkepor cucmemnoeco eocnanenusi SIRI u AISI é3aumocsszanvt ¢ sepuguyuposan-
HbIM amepoCKAPO30M U MACUMAOAMU AMePOCKIEPOMUYECKO20 NOPANCEHUS U MO2YI HAUMU AKMUGHOe NPUMEHEHUE
8 KIUHUYECKOU NPAKMUKE 8 OONOTHEeHUE K UMEHOWUMCS OYEHOUHBIM WKAIAM PUCKA CEPOEUHO-COCYOUCTIbIX COObIMUIL.

Knrouessie cnoea: cyOKmuHuueCKull 2Unomupeos, 2unepaunuoemus, aKkmueHocms meiomepassl, amepockiepos,
ouomaprepsi cucmemuoeo gocnanenus, SIRI, AISI, mampukcnas memanionpomeunasa-9, MMP-9

Jna yumuposanusn: Hosvie buomapkepst cucmemnozo éocnanenusi SIRI u AISI, e3aumocenss ¢ npoyeccamu pannezo cocyou-
€mo2o cmapenus y nayueHmos ¢ CyOKIUHUYeCKUM UNOMUPEO30M U 6ECCUMNIMOMHBIM AmMepOoCKIepO30M KOPOHAPHbIX apmepull /
E. b. Ilemposa, O.H. [[luwxko, C. D. Ozypyosa, M. . bervckas, M. I'. Konsoko, U. U. Pyccrkux, H. I1. Mumvkoeckas // Kypuan
I'poduenckoeo zocydapcmeentnoco meduyurckoeo ynugepcumema. 2025. T. 23, Ne 2. C. 140-146. https://doi.org/10.25298/2221-
8785-2025-23-2-140-146

Bseoenue Pecry6uiiku Benapycs, B 001iei CTpykType cMepT-

HecmoTpss Ha ycmexu OTEUYECTBEHHOIO M 3a-
pyOeXKHOTO 31paBOOXpaHEHUs, OOJIE3HW CUCTEMBI
kpoBooOpamenns (bCK) ObutH ¥ 0CTarOTCS OCHOB-
HOH PUYNHOW HEMH(PEKIIMOHHBIX CMEPTEH B MHpE.
B 2019 r. cmeptHOCcTh 0 TprunHe bCK moctur-
na 8,9 muH ciayuaeB B rof [1]. CornacHo JaHHBIM
HarmuoHanpHOrO ~ CTaTUCTHYECKOTO  KOMHUTETA

140

HOCTH 00Jiee TIOJIOBUHBI PUXOTUTCS HA JIOJTHO STHX
3abosneBanuii [2]. Cpean HUX TUAMPYIOMIAS TTO3H-
WS PUHAICKUT UIIEMHUYIECKOW OO0JIe3HH Ccepa
(MBC) un ee ocnoxueHusiM. [Ipobiema «paHHETO
COCYIUCTOTO CTapEHUs» U arpecCUBHOIO TEUCHUS
aTeporeHe3a OCTPO CTaBUT BOIPOC MOMCKA HOBBIX
€ro JICTePMHHAHT.
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Ha ceromusmanii 1eHb CyIecTByeT U pa3pada-
TBIBAETCSI MHOKECTBO TMIIOTE3 Pa3BUTHS JUCIIHIIH-
JIEMHUH ¥ TTaTOTeHe3a aTepOCKIIePO3-aCCOLMUPOBAH-
HBIX OCJIOKHEHUH. BaxkHyro posb B popMUpOBaHUN
1 Macmradax aTepoCKICPOTHUECKOrO MOBPEKIC-
HUS UrpaeT BOCHAJICHHE MU UMMYHHBIA OTBeT [3].
CornacHo psily UCCII€JOBaHUM, CHUKEHUE TEIOMe-
pa3HON aKTUBHOCTH MOYKET OBITH OJTHOM M3 MIPUYHUH
pa3BUTHUS TPOTHOCTHYECKH HEOJIArompUsATHBIX CO-
CyAHCThIX M3MeHeHui [4]. Boicokas TemomepasHas
AKTUBHOCTb HE3aBUCUMO OT JUIMHBI TEJIOMEP UTPACT
MPOTEKTUBHYIO POJIb B OTHOIICHUH TPOPUIAKTHKA
KapAMOBACKYIISIPHBIX COOBITHH, COXpaHSS CTPYK-
TypHO-(OYHKINOHATBHBIN OaTaHC YHIOTEIINS, HHTH-
OMpyst TAaTOJIOTMYECKYTO THITEPIKCIIPECCHIO OCNIKOB,
CBSA3aHHBIX CO CTapEHUEM IJIAJKOMBIIIEYHBIX KJle-
TOK. /lrckyTa0OebHBIM OCTaeTcsi BONPOC O POJIU B
CTAHOBJICHUM CHUHJIPOMA PAHHET0 COCYIUCTOrO CTa-
peHus psiia KOMOPOUIHBIX COCTOSTHUN, B TOM YHCIIE
LIMPOKO PACHPOCTPAHEHHON BO BCEM MUPE MATONO-
TUH MUATOBUIHOM xKene3nl (LLDK).

CornacHo naHHbIM BcemupHoil opranmzanuu
3apaBooxpanenust (BO3), B mepeyHe >HIOKPHH-
HBIX 3a0oneBanuit marosorus 112K 3anmMaer BTO-
poe MecTo Tociie HapyIIeHHs YTIIEBOAHOTO OOMEHa.
3HAYUTENBHYIO POJb B «IIOPTPETE» THPEOHTHON
MaTOJIOTHH UTPAIOT dK30TCHHBIE (HOMHBIN NehUIIuT
U HH3Kas 00eCHeYeHHOCTh MHKpPOHYTPHEHTAaMH,
MOCIIEICTBUS BO3/IEUCTBUS MOHU3UPYIOIIEH pagua-
WU ¥ T. JI.) ¥ TeHeThndeckue GpakTopsl [5]. SABmssch
PEruoOHOM, 3HIAEMUYHBIM 10 HEIOCTATKy Hoja ¢ 01-
HOH CTOPOHBI U, HAXOJALIUMCS O] BO3ACHCTBUEM
MoCJeCTBUN aBapuu Ha UepHOOBUTLCKON aTOMHON
AJIEKTPOCTAHIMK C Apyroi, ains PecniyOnuku bena-
pych npoOieMa paHHEro COCYIUCTOrO CTapeHHs 1
BKJIaja B ateporeHes nucynkimn LK nmeer oco-
OyI0 aKTyalbHOCTb.

Pe3ynbTaThl MHOTMX HCCIEIOBAaHWK, MOJITBEp-
JIWIIA TIpSIMOE M OTOCPEIOBAaHHOCABIUSIHAE MaHU-
(hecTHOTO TUMOTHPEO3a HA TEUCHHE aTepoCKiIepo3a
U pa3BUTHE KapJIUOBACKYJISPHBIX OCIOMKHEHUN [6].
Ho pons cyOxnmunnyeckoro rumnotupeosa (CI) B
(OpMUPOBAHUY THUIIEPIUINIEMUAN W aTeporeHe3a
JI0 KOHIAa He u3yuyeHasHer enunoro mpejicrasie-
HUS M YETKOTO JUATHOCTHYECKOTO perjiaMeHTa B
OTHOIICHUU CTPATH(UKAUHN KapAHOBACKYJISIPHBIX
PHUCKOB Yy OECCHUMIITOMHBIX MAIlMEHTOB C KOMOP-
OuHOM maToNoruel. BeeBo3pacTaronmii HayYHbINH
U TNPaKTUYECKUW, MHTEPEC BbI3BIBAET OLEHKA CO-
CYyAMCTOIO PEMOIEINPOBAHUS HA JOKIMHUYECKHUX
CTaNUsAX U TPEIYIpeKIeHUE aTepOCKIepo3-acco-
LIUUPOBAHHBIX OCJIOKHEHUH Y KOMOPOUAHBIX MallH-
€HTOB C IIOMOIIIBIO JIETKO UHTEPIPETUPYEMBIX, IKO-
HOMUYECKHU U TEXHUYECKU JOCTYIHBIX MapKEPOB.

Henv wuccneoosanun. OUEHUTH XapaKTepu-
CTUKHM JIMIUAOIPAMMBI, KOJHMYECTBEHHbIE M UH-
JICKCUPDOBAaHHbIE  [OKAa3aTeNM  JICHKOLUTAapHOU
(dopmyIbl, MacmTadbl aTePOCKIEPOTHYECKOTO TIO-
paXeHUSIKOPOHApHOTroOacceiiHa, yCTaHOBUTHB3aUMO-
CBs3b AMC(YHKIUU HIUTOBUIAHON Kele3bl ¢ Map-
KepaMH BOCIHAJECHUS M JAErpajalliid MEXKKIETOY-
HOT'O MAaTpHKCa, KOHLEHTPAalHUEH TeIoMepasbl
y 0eCCHMITOMHBIX MAIMEHTOB C CYOKIIMHHYECKHM
TUIIOTHPEO30M.
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Mamepuan u memoowt

B wuccinenoBanue BrioueHo 170 mamueHTOB
C pa3iIMYHbIM TOpPMOHaNBHBIM crarycom DK
(55 my>xumH 1 115 xeHIIMH) 6€3 KIMHUYECKUX PH-
3HakoB U aHamHe3a UBC. Ha MOMeHT BKIIOUeHHS B
HCCJEeI0OBaHNUE TEepalluu CTaTUHAMU, JEBOTHUPOKCHU-
HOM, aHTHUTHPEOUTHBIMU WA HOJCOIEPKAIIMMHA
MperaparaMy, BBIIIIEO3HAYCHHbIE JTUIa HE TIoTyda-
qu. C yyetom ropmoHaibHoro craryca DK chop-
MHPOBAHO J/IBa COMOCTABUMBIX (IO MOy, BO3pacTy,
apTepUuaIbHON TUNIEPTEH3UH, KYPEHHUIO, CEeMEHTHOMY
aHaMHe3y paHHUX CEePJICYHO-COCYTUCTBIX COOBITHI)
rpymmst: 120 —c CI' (ypoens TTI™>4,0 MME/x1 npu
HOPMAaJTbHBIX XapaKTePUCTUKAX CBOOOTHBIX (pak-
WA THPEOUTHBIX TOPMOHOB), CPEIHHH »BO3pPACT
coctaBmi 53,274+9,3 ner u 50 manpenToB 0€3 juc-
¢ynkuun LK (cpeannit Bozpact 49,21+9,07 ner).

KomnbrotepHas Tomorpadusi cepiia ¢ KOHTpa-
cTupoBaHueM KopoHapHbIX aprepuil, (KT-KAID')
MPOBO/MJIACH HAa JBYXJPHEPTETHYECKOM armapare
Siemens SOMATOM Force Ha HPOTSHKEHUH OT CH-
HycoB BanbcanpBbl 40 HMKHEH T'paHUIBI Ceplia.
['emoMHAMUYECKH 3HAUUMBIM CUUTAIN CTEHO3 KO-
poHapHbIX apTepuit 0onee 50 %.

broxuMudeckue Mmoka3aTel JIMMUIAHOTO CIIeK-
Tpa BBUIOJHSUIA HA aBTOMATHYECKOM OMOXMMHYeE-
ckomananuzarope Architect c4000 (Abbott, CIIA).

'V Bcex BKIIIOUEHHBIX B MCCJIEJIOBAHNE TAIIUEHTOB
OIICHUBAIM OOMMI KIMHUYECKUH aHaJIn3 KPOBU C
MOJCYETOM JieHKkoruTapHoit hopmyssl (Micros-60,
ABX, ®pannus). MHIEKCH CHCTEMHOTO BOCTalie-
HUsE OBITH pacCYUTaHBI 110 hopMynam [7]:

SIRI  (Systemic  Inflammation = Response
Index — WHIEKC CHCTEMHOTO BOCHAIUTEIBHOIO
0TBeTa) =a0c. KOTMYECTBO HEUTPO(UIIOB X abC. KOJH-
YEeCTBO MOHOIIUTOB / a0C. KOJMYECTBO JTUM(OIUTOB;

AISI  (Aggregate Inflammation  Systemic
Index — cOBOKYIHBIN CHCTEMHBIH WHICKC BOCIIANIC-
HUsl) = a0C. KOJMYECTBO HEUTPOPHIOB X adC. KOJIH-
YeCTBO MOHOIIUTOB X a0C. KOJMYECTBO TPOMOOIH-
TOB/KOJIMYECTBO JTUM(DOIIUTOB.

J1s HOpMAaNbHOTO COCTOSIHUSI MEXKIECTOUYHOTO
MaTpUKca HEOOXOAMMO PaBHOBECHE MEXKIy aKTHB-
HOCTBIO MATPUKCHOM METaJUIONpOTeHHa3bl 9 Tumna
u ee uHruburopamu (komruieke MMP-9/TIMP-1).
Hcnonw3zoBan Habop Human TIMP-1 Quantikine
ELISA Kit, npejHa3HaYeHHBIN ISl KOJIHMYECTBCH-
HOTO ONpEJEJIEHUs] YeJIOBEUECKOr0 TKaHEBOI'O
uHTHONTOpa  MetayutonpoTtenHasbli-1 - (TIMP-1)
B 00Opa3lax CynepHAaTaHTOB KJIETOYHBIX KYIBTYD,
CBIBOPOTKH, TIIIA3MbI KPOBHU U CITFOHBI METOJIOM UM-
myHodepmenTHoro ananmza (UDA). KonnvectBen-
HbI anHanu3 MMP-9 npoBoauin ¢ UCOIB30BAHU-
eM HaO0opoB MDA Thermo Fisher (Ne BMS2016-2)
COTJIACHO MHCTPYKINH Npou3Boautensd. Onpenere-
Hue konudyectBa MMP-9 B CBHIBOPOTKE perucTpu-
poBanochk B TutaHmer-puaepe st MDA Sunrise
(Tecan, ABctpus).

AHanu3 OHMOMapKepOB PpaHHEro COCYIHCTOTO
CTapeHUsl BBIMOJHSJICS COTPYAHHKaMH J1abopaTo-
pun  QapMakoIIOTHYECKHX HccleaoBanuii [ ocy-
JTAPCTBEHHOTO HAYYHOTO yupexaeHus «HCTHTYT
OmoopraHnyeckoil xuMuu HarumoHansHOW akajme-
Muu Hayk bemapycmu». Konnentpamuio temomepa-
3Bl ONpEENsIM ¢ ToMoieio Habopa Human TE
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(Telomerase) ELISA Kit (Elabscience) B cooTBeT-
CTBUH C WHCTPYKITHUEH ITPON3BOIUTEIIS.

O06paboTka MOTyUYEeHHBIX TAHHBIX MPOBOIIIACE C
HCIIOJIb30BaHUEM CTATHCTUYECKOro makera Statistica
(Bepcus 10.0, StatSoft, Inc., USA). Jlns cratuctiue-
CKOTO OITMCAHUSI BBIOOPOK C HOPMAIBHBIM pacrpe-
JIENIEHNeM TIPUMEHSUICS pacueT CPEeTHEr0 3HAYEHUS
(M) u ommOKHM penpe3eHTaTUBHOCTH (M); BEIOOPOK,
UMEIONINX pacIpeieieHe, OTINYHOE OT HOpMaJlb-
HoOro — Meuanbl (Me) 1 MeXXKBapTUIBHOTO pa3Maxa
(25-75-11 mpouenTHM). COMOCTABICHUE MEXKIPYII-
MOBBIX JIaHHBIX TIO0 KOJMYECTBEHHOMY TPU3HAKY
MIPOBOIIIOCH TIPH TioMomu Kputeprus CThIofeHTa
(t) mm U-kputeprst MaHHa-YUTHH COOTBETCTBEHHO.
C 1enbi0 CpaBHEHUSI TPYIIIT 10 KAYeCTBCHHBIM TPH-
3HaKaM KCIOJNb30BaJM aHAIN3 YacTOThl BCTpeyae-
MOCTH TIPU3HAKA COTJIACHO KPUTEPUIO COOTBETCTBHS
(¥®») mu6o Tounoro kputepus Dumepa (F). s
OTIpeJIeNIeHHsT B3aMMOCBSI3H JBYX IPH3HAKOB TIPH-
MEHEH KOPPEJSIMOHHBIA aHATTN3 C HCIIOJIh30BaHUEM
Metona Crimpmena. OrieHUBaach 3HAYUMOCTh, Ha-
MIPABJICHUE CBSI3U U CHJIA KOPPEJISIIUOHHBIX B3aHMO-
nericTBuil: ipu koadduumente koppensimu r<0,3 —
cimabas, 0,3—0,69 —ymepenHasi, 0,7 u Ooiee — CHITbHAS
cBs3b. llomydeHHble MaHHBIE WHTEPIIPETUPOBAIIICH
KaK JIOCTOBEpHBIE, a PA3ITUUHs MEXTy TTOKa3aTeISIMH
CUUTAJTUCh 3HAYMMBIMU TIPU BEJIUYMHE OC3011H00Y-
HOTO [IPOTHO3a paBHOH mim 6onbire 95 % (p<0,05).

Pesynomamut u oocyrncoenue

B rpynne nanuento ¢ CI' cTaTUCTHUECKH 3HA-
YIMO BBIIIE PETHCTPHPOBAINCH TIOKa3aTelan o00-
miero  xosecrepuna (5,7+0,12 mMMonb/n1 TpoTHB
5,094£0,10 wmwmonb/n; p=0,014), TpurIMIEPULOB
(1,39+0,07 mmonw/n npotue 1,03+0,10 mMMoIb/IT;
p=0,014), XC-JIIHIT (3,98+0,02 mmons/m mpo-
B 3,05+0,13 mmoms/m; p=0,005). Cpennerpyn-
MOBBIC 3HAYCHHWS aHTHaTeporeHHbx XC-JIHBII
B TPYINIE MAIMEHTOB ¢ CYOKITMHUYECKAM, THIIOTH-
peo3om cocraBwian 1,03+£0,11 MMOJIB/T  TIPOTHUB
1,4840,06 MMmonn/nm B rpyniie MaUeHTOB 0e3

muchyrakmmu LK (p=0,032). CornacHo pexoMeH-
noBanHoMy BO3 ximaccnpukaimoHHOMY IMOIXOMY
runepiunuaeMuid [8], y KIMHUYECKH 37J0POBBIX
nanueHToB ¢ CI' yJenbHbIM Bec JMIl C aTeporeH-
HBIM THIIOM THIICPIIMIUIEMUN ObLJI 3HAYMMO BBIIIIC
B CpaBHEeHWHU ¢ Tpymmoil 0e3 muchynkimu 1LK:
91,7% (n=110) nporus 68,0% (n=34) (¥*=15,26;
p=0,0001). M3 mmx Ila Tum TrUIEepPIHNHIAESMAN
JMarHocuupoBan y 66,7 % (n=80) npotus 50,0 %
(n=25) (y*=4,15; p=0,042), IIb Tun runepnumnumge-
muu — y 25,0 % (n = 30) nanueHToB ¢ TUIIOPYHK-
nueit DK u 18,0 % (n=9) namueHToB 06€3 MaTosio-
rum [1DK cooTBeTCTBEHHO.

KonnuecTBeHHbIE M WHACKCHPOBAHHbBIE TTOKA3a-
TeNW JIeHKOUUTApHOH (HOpMyIIbl OECCHMITOMHBIX
MAIMEeHTOB IpeIcTaBieHbl B Ta0muie 1.Y mun ¢ CI°
CTaTHCTUYECKH 3HAYMMO BBIIIC ObLIH, a0COFOTHBIC
3HaueHUS HEHUTPOPHUIOB, MOHOIIUTOB, W WHIEKCHI
CHUCTEMHOTO BOCHAJINTENBHOTO OTBETa U COBO-
KYITHOTO CHCTEMHOTO HWHACKca BocmaimeHus: SIRI
(0,9 (0,6-1,2) mpotus_057 (0;4-0,9) (U=1282,0;
p=0,001) u AISL (212,3 (142,3-289,8) mnpotus
139,5 (105,5-203.9) (U=1307,5; p=0,001).

[ToporoBsie. 3HAYEHWS; acCOIMMPOBAHHEBIE C
aTepOCKIEPOTHYECKIM  TOPAKEHHEM H  BBICO-
KAM PHUCKOM KapIMOBACKYISIPHBIX  OCJOXHE-
HuM, cocraBisroT s SIRI>1,05 u AISI>248 [9].
V narnmentoB.c CI' gons nui ¢ SIRI>1,05 coctaBu-
na 46,7.% (n=56) nporus 8,0 % (n=4) (¥2=23,11;
p=0,000);» ¢ AIS[>248 — 36,7 % (n=44) npotus
8,0 % (n=4) nmun 06e3 MTUCPYHKIHMU IIUTOBHIHOU
xenessl (y>=14,31; p=0,000).

CrabuipHOCTh  aTepPOCKIEPOTHYECKON — OIsI-
ki (ACB) 3aBucut oT cocrosiHusi ee (UOPO3HOH
MOKPBIIIKH, COCTOSIICH U3 KOJUIareHa M 3JacTHHA.
K ucronuenuto noxpsimku ACh BeneT pacuienie-
HUE KOJUIareHa W JIPYTHX KOMIIOHEHTOB MaTpHKCa
¢epMeHTaMH, TaKUMH KaK MaTPHUKCHBIE METal-
monpotenHassl (MMP). MMP ocBoGoxaaroTcs
13 KJICTOK TOJ] ISHCTBUEM Pa3HbIX (DaKTOPOB, B TOM
quclie — IIUTOKMHOB. B HOpManbHO# cocymucToi

Taoauya 1 — CpaBHuUTENbHAS OLCHKA KOJTMYCCTBEHHBIX U MHIICKCHPOBAHHBIX MMOKa3aTesel JeHKOUUTApHON
(bopMyJIbI OECCHMITOMHBIX ITALUEHTOB € CYOKIMHHYECKUM THIIOTHPEO30M U HOPMAJIBHBIM FOPMOHAIBHBIM
CTaTyCOM IIIUTOBUTHOM JKEIIC3BI
Table 1 — Comparative assessment of quantitative and calculated indicators of the leukocyte formula of
asymptomatic patients:with subclinical hypothyroidism and normal hormonal status of the thyroid gland

ox ‘ PedepenTbrit CyOKIMHIYECKHI THITOTHPEO3 OyTupeos U
MHTEpBAT (0=120) (n=50) P

i

iR\ 2,0-5,5 3.4(2,7-4,1) 2.8(2,4-3,6) 1566,0 0,034
x 10°/m
71

gFounL, 1235 1.8 (15-2.2) 2,0 (1,6-24) 1897.5 0,492
%X 10°/n
M

OTNHLIEL, 0,08-0,6 0,5 (0,4-0,6) 0,4 (0,3-0,5) 1339,0 0,002
x 10%/n
Tpom6
Xpl‘:)“:/;’”m”’ 150,0-450,0 225,0 (192,0-263,0) 228,0 (207,0-262,0) 19895 0,772
SIRI <1,05 0,9 (0,6-1,2) 0,7 (0,4-0,9) 1282,0 0,001
AISI <248,0 212,3 (142,3-289,8) 139,5 (105,5-203,9) 13075 0,001

Ipumeuanue: AISI — cosoxkynubuii cucmemmbiii unoexc eocnanenus; SIRI — unoexc cucmemnozo 60cnaiumenbHo2o omeema.

Note: AISI — Aggregate Inflammation Systemic Index, SIRI — Systemic Inflammation Response Index
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cTeHke oOHapykwBaroTcs Toiabko MMP 2 Ttuma,
TOTJa KaK OOJBIIMHCTBO JPYTHUX ITOATHIIOB OIpe-
NIEJISI0TCS TOIBKO B atepome. MMP-9-mapkep Boc-
nasneHus 1 GpuOpo3a SHIOTENHS, XapaKTePU3YIOINH
cTaTyc «3zech U ceituacy. [lo ceil genp npogomxa-
ercs uzydenue poiau MMP-9 u ee naruduropa (TKa-
HeBOro MHTHONTOpa MeTaymtonpoTenHas 1 (TIMP-
1)) Ha JOKIMHUYECKHX CTaIHsIX aTepOCKIIepO3a.
B psne uccinenoBaHuid A0Ka3aHO 3HAYMMOE IOBbI-
menue ypoBHst MMP-9 u TIMP-1 u 2 npu atepo-
ckiepo3e y mauueHToB ¢ kimHukoi WBC, yse-
JIMYEHUE KOHLEHTPAallMd MAapKepoOB Jerpajaluu
MEXKKJIETOYHOIO MaTPUKCa CIIy?KHT HE3aBHCHMBIMH
npenukropamu bCK [10].

Cpenuerpynmnossie KoHIeHTparmun MMP-9 wu
TIMP-1 o00cnenoBaHHBIX MAIUEHTOB MPEJCTAB-
nenbl B Tabimue 2. B rpymnme manumentoB ¢ CIT
nokaszareib MMP-9 u uanexkc MMP-9/TIMP-1
coctaBmmm 244,43 (164,51-328,83) HI/MJI MPOTHB
190,6 (148,76-254,83) ur/mu (U=548,5; p=0,007)
u 3,52 (1,8-5,75) wur/mn uporu 3,05 (1,87-
4,65) ur/mn (U=587,5; p=0,041) B rpymnme namueH-
TOB ¢ HOpManbHOU pyHkuuen LK.

Tabnuua 2 — KoHueHTpalusi MaTPUKCHOM MeTall-
nonporenHassl (MMP-9) 1 TkaneBoro nHruOMUTOpa
MaTpUKCHBIX MeTaiutonpoTtennas (TIMP-1) y naru-
EHTOB C CyOKIMHUYECKUM THIIOTHPE030M

Table 2 — Concentrations of matrix metalloproteinase
(MMP-9) and tissue inhibitor of matrix metalloproteinases
(TIMP-1) in patients with subclinical hypothyroidism
and normal thyroid function

CyOKIMHHYECKUI V
DyTtupeos
Tloka3zarenn TUIIOTUPEO3 (n=50) U,
(n=120)

MMP-9 244,43 190,6

? ? X 4 0,007
HI/MJT (164,51-328,83) | (148,76-254,83) Q35
MMP-9/ 3,52 3,05

? ’ 587,5 | 0,041

TIMP-1 (1,8-5,75) (1,87-4,65) 7,

Ipumeuanusn: MMP-9 — xonyenmpayus MampukcHolu Memaiionpo-
meunasvl-9, TIMP-1 — yposenb mranes0eo uHeuOUmMopa MampuxkCHuIx
Mmemannonpomeunas-1

B rpynne mun ¢ CI' KoHueHTpauusi TeioMe-
passl coctaBuna 7,9 (6;4-9,6) mporus 9,6 (7,7—
10,2) ur/mn ¢ nanueHtoB 6e3 muchynkiuu 11K
(U=882,5;p=0,009).

Ilo manneiM KT-KAI', Hanmuuue mnpu3HAKOB
KOPOHApHOTO | arepockiepo3a  3a(UKCHPOBAHO
vy 34,2 % (n=41) obcnenoBannbix jui ¢ CI' mpo-
tuB12,0 % (n=6) 6e3 muchyuxmun DK (x*=8,67;
p=0,003).  ATEpoCKIEpOTHYECKOE  TOPAKCHHE
co ¢reHo3oM mpocBera meHee 50 % Bepudum-
poaro y 30,8 % (n=37) obcnemoBanHbix ¢ CI’
mpotuB 10,0 % (n=5) 6e3 nmucynkuum K
(x*=8,23; p=0,004); ACB>50 % BepuduIHpOBaAHbI
y 3,3 % (n=4) maruentoB ¢ CI' 6€3 KIMHUYECKUX
npossienuiit UbC. MHoOrococynucroe aTtepockiie-
potuyeckoe mopaxeHue (aBa u OoJiee) KOpoHap-
HBIX apTepuil TuarHoctupoBaHo y 25,0 % (n=30),
CUMTABIINX ceOs aOCONIOTHO 370POBBIMH JIUIAMH
¢ CI' mpotus 2,0 % (n=1) 6e3 HapymeHns GyHKIHHA
LK (F=0,074; p=0,0001). ITomydeHnnbie pe3yabTa-
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THI CBUJIETEIBCTBYIOT O 0OJIee arpecCHBHOM Tede-
HUU JUCIHNUAJEMUHA U KOPOHAPHOTO aTepOCKIIepO-
3a y JIMIl ¢ TUPEOUIHOM Marosiorueii, 4to Tpedyer
CaMOTO MPUCTAIBHOTO BHUMAHUSI CO CTOPOHBI BCEH
TEpareBTUYECKON CIy»KOBbI K BOIIPOCAM JHCIIaHCe-
pU3aIUH TPYAOCTIOCOOHOTO HACETICHHS: BO-TIEPBBIX,
BBEJICHHS 00513aTEIILHOTO JTA00OPATOPHOTO CKPUHUH-
ra Ha npeamet nuchyukmun K mpu mpoBenennn
PO UIAKTHYIECKIX OCMOTPOB, BO-BTOPBIX, ¥ Oec-
CUMITOMHBIX JIMI[ C BIIEPBbIC BepU(DUIIMPOBAHHON
natonoruei LXK — coOmromeHust anropurma He-
WHBA3WBHOM TUArHOCTUKH JOKIMHUYECKUX CTAIAUN
arepockiiepo3a [11].

VYcraHoBieHa npsMasi, CpeaHel CUllbl KOppes-
[IMOHHAS CBSI3b MEXKIY JIaOOPaTOPHO MOATBEPKICH-
HbiM CI” ¥ aTepOreHHbIM THUIIOM, HITCPIUTHICMUN
(r=0,52; p<0,05), akruBHOCTBEIO MMP-9 (1=0,30;
p<0,05), Oamancom MMP-9/TIMP-1" (r=0,30;
p<0,05), HamuureM NPU3HAKOB MHOTOCOCYIUCTO-
ro TOpakeHUs KopoHapHOro OacceiHa (r=0,38;
p<0,05).

YcraHoBieHa ~IpsiMasi, CpeAHEeH CHIbl B3au-
MocBs3b Mexay SIRI m 3nagenuem TTI (r=0,38;
p<0,05), KT<mpusHakaMUaTepOCKIEPOTHYECKOTO
(r=0,48; p<0,05) momucocymuctoro (r=0,53; p<0,05)
KOpOHapHOTO aTepockieposa. AISI mporemoHCcTpH-
POBAILIIPSMYIO, CpEHEN CHUJIIBI CBSI3b C COUYETAHHBIM
MOPAKCHUEM JIBYX M 00JIee KOPOHAPHBIX apTepuil
(r=0,48; p<0,05). Takum 0Opa3om, «HOBBIC» OHO-
Mapkepsl cucteMHoro BocmaneHuss SIRI u AISI
MPSIMO B3aMMOCBSI3aHbI C MTOITBEPKICHHBIM aTepo-
CKJIIEPO30M M MacIiTadaMH aTepOCKIEPOTHIECKOTO
HopaXkeHus: (MOJyuYeHHBIH pe3ysabTaT COIOCTaBUM
C MHEHHUEM 3apyOeKHBIX KoJuter [9]) u MOTyT HalTH
aKTUBHOC TPUMCHCHHE B KIMHHYECKOW MPAKTHUKE
B JIOTIOJTHEHUE K UMEIOITUMCSI OLIEHOYHBIM ITKAIaM
pHUCKa CepAEYHO-COCYAUCTHIX COOBITHH.

YcraHoBieHa oOpaTHas, CpeaHeil CHUIIBI Koppe-
JIIMOHHAS CBSA3b MEXIY J1abopaTOpPHO MOJATBEPXK-
neHHbiM CI' M KOJIMYECTBEHHBIMU 3HAUYCHUSIMU
TenoMepasHoil koHueHTpanuu (r=-0,34; p<0,05);
MEXJly aKTHUBHOCTBIO TEIOMEpPa3bl U KOPOHAPHBIM
arepockirepo3om: ACh KT-KATI (r=-0,35; p<0,05),
MOpaKeHWEM JIByX W 0ojiee KOPOHAPHBIX apTepuid
(r=0,30; p<0,05).

AHanmu3 B3aUMOCBSI3H MEXKIYy XapaKTepUCTHKA-
MU TeJIOMepa3HOW KOHIICHTPAIUU U OMOMapKepaMu
BOCTIAJICHUS Y TMAIMEHTOB OOCIEAOBAaHHBIX TPYIII
C pa3IMYHBIM ropMoHanbHbIM cTaTycoM K npen-
cTaBieH B TaOmmie 3. YcTaHOBIeHA oOOpaTHas,
CpEIHEH CHIIBI KOPPEISITMOHHASI B3aUMOCBSI3b MEK-
Jly TE€JIOMEpAa3HON aKTUBHOCTBIO U ypoBHEM MMP-
9 (r=-0,31; p<0,05), uanekcom MMP-9/TIMP-1
(r=-0,30; p<0,05), 3mauenusmu SIRI (r=-0,31;
p<0,05) u AISI (r=-0,30; p<0,05).

[TomyueHHbIE B3aUMOCBSI3U MEXK/IY HapyIICHHEM
¢ynkumonaneHoro craryca DK u mucnunuaemu-
e, TeJIOMEepa3HOM aKTUBHOCTHIO, OMOMapKepaMu
BOCHAJICHUSI M JIETPajlalliil MEKKICTOYHOTO Ma-
TPUKCA; MEXIy akTUBHOCThIO MMP-9, Bocnanu-
TEJIbHBIM OTBETOM, TEJIOMEPA3HON KOHIIEHTpAIueH,
areporeHHsiM Ila w IIb Tumom rumepauTIHIEMUN
(r=0,38; p<0,05) yka3bIBatOT Ha y4acTue TUCPYHK-
uu K B maroreHese aTepockiiepoTHYECKOro pe-
MOJICIUPOBAHMS, BOBMOXHO 3a CUET CTUMYJISLUU
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Tabauya 3 — AHanu3 B3aUMOCBSA3U MEXIY Xapak-
TEPUCTUKAMU TeIOMEPa3HOW KOHIEHTPAINH U OHO-
MapKepaMiu BOCTIAJICHHS Y MAIlUEHTOB 00Cie/I0BaH-
HBIX TPYNI C Pa3JUYHbIM TOPMOHAJIBHBIM CTaTyCOM
LIUTOBUIHON YKEJIE3bI

Table 3 — Analysis of the relationship between telomerase
concentration and inflammatory biomarkers in patients
with different thyroid hormonal status

INoka3atens i
TesoMepasbl, Hr/Mil
MMP-9, ur/mn -0,31
MMP-9/TIMP-1 -0,30
SIRIL -0,31
AISI -0,30

IIPOLIECCOB JeTpafaliil MEKKIETOYHOIO0 MaTpUKCa
0] BIMSHUEM BTOPHUYHOU THIEPIUNHNIEMUH, XPO-
HUYECKOT0 BOCIAJICHUS M CHIKEHUS TPOTEKTUBHON
pOJIM TEJIOMEPA3HON aKTUBHOCTH B IOJJEP)KaHUU
CTPYKTYpHO-(YHKIMOHAILHOT'O 0ajaHca 3SHAOTE-
nus. IosydyeHHblE NaHHBIE €lle pa3 HAIlOMUHAKOT
0 11e7IeCO00Pa3HOCTH AETATbHON OLIEHKH JIUIMTUIHO-
ro CHEKTPa, a HE M30JUPOBAHHOIO ydeTa YPOBHSA
00IIEero XOJIECTEPHHA, CBOEBPEMEHHOTO IIpUMeE-
HEHUS Y KOMOPOWIHBIX MAI[EHTOB C SHAOKPHUH-
HOHM IIaTOJIOTHEH HEMEIUKAMEHTO3HOW CTPaTEerHH,
pyu HEOOXOAUMOCTH — arpecCMBHOTO Ha3HAYCHUS
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Buisoowt

[Tonmy4yeHHBIE B3aUMOCBSI3U MEXIY HapyIICHH-
em gynkunonamsHoro craryca DK n nucnummne-
MHEH, MacmTadaMu KOPOHApHOI'O aTepOCKIEepo3a,
TEJIOMEpPa3HON aKTHBHOCTHIO, OMOMapKepaMu BOC-
MaJeHusl U JIerpajiallid MEXKKJIETOYHOTO MaTpHK-
ca; MEXJYy AaKTUBHOCTBIO MAaTPUKCHON MeTaio-
npoTenHassl 9 Tuma, BOCHAJIMTENbHBIM OTBETOM,
TEJIOMEPAa3HOM KOHUEHTpaluue, aTeporeHHbIM lla
n IIb THmOM TUNEPIUNUAESMUN YKa3bIBAIOT: Ha
3HaunMoe ydactue mucynkium DK B martore-
HEe3€ aTepOCKIEPOTHYECKOTO PEMOACINPOBAHMUS.
Omnpenenenue xoHueHtpaunu MMP-9 u unpexca
MMP-9/TIMP-1 MOXeT CIyKUTh HE3aBUCUMBIMU
MapKepaMHl MHUKPO- U MaKpOAHTHMONATHH Ha JIIO-
0oM 9JTame CepAeYHO-COCYAUCTOr0 KOHTHHYYMA,
BHE 3aBUCHUMOCTH OT HAJW4Msh, KIMHUYECKOW CHM-
nToMatuku. «HoBbiey OMOMapkepsl CHCTEMHOTO
BocrianeHust SIRI'u AISI B3anmocBsizanbl ¢ BepH-
(GUIMPOBaHHEIM aTEPOCKICPO30M M MaciiTabamMu
aTEPOCKJIEPOTHYECKOTO MOPAKEHN U MOTYT HAUTH
AKTUBHOC IPUMCHEHHE B KJIMHUYECKOW IPAKTHUKE
B JIOTIOIHEHHE K UMEIOLITUMCSI OLIEHOYHBIM IITKaTIaM
PHCKa CepACUHO-COCYAUCTBIX COOBITHH.
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NEW BIOMARKERS OF SYSTEMIC INFLAMMATIONSIRI AND AISI,
RELATIONSHIP WITH THE PROCESSES OF EARLY VASCULAR
AGING IN PATIENTS WITH SUBCLINICAL HYPOTHYROSIS
AND ASYMPTOMOUS ATHEROSCLEROSIS,OF THE CORONARY

ARTERIES
E. B. Petrova'?, O. N. Shishko?, 8. E. Ogurtsova’, M. I. Belskaya’, M. G. Kaliadka?,
L I. Russkikh’, N*P. Mitxovskaya'”’
'Belarusian State Medical University, Minsk, Belarus
’Republican Scientific and Practical Center of Cardiology, Minsk, Belarus
‘Minsk City Clinical Endocrinology Center, Minsk, Belarus
“Institute of Bioorganic Chemistry of the'National Academy of Sciences of Belarus, Minsk,
Belarus

Purpose of the study. To evaluate the characteristics of the lipid profile, quantitative and indexed values of the
leukocyte formula, the extentof coronary atherosclerosis, to establish the relationship of subclinical hypothyroidism
(SH) with markers of inflammation and degradation of the intercellular matrix, telomerase concentration in
asymptomatic patients with'endocrine pathology.

Material and methods. A total of 170 patients with different hormonal status of the thyroid gland (55 men and 115
women) without clinical manifestations and history of coronary heart disease were examined. Anamnestic, clinical and
laboratory (lipid spectrum, absolute and indexed indicators of the leukocyte formula of the general clinical blood test,
biomarkers of degradation of the intercellular matrix and telomerase concentration) data were analyzed. In order to
visualize atherosclerosis computed tomographic angiography of the heart was performed.

Results. In patients with SH, the proportion of individuals with atherogenic Ila and IIb type hyperlipidemia was
91.7% (n=110)/vs 68.0% (n=34) in individuals without thyroid dysfunction (y2=15.26; p=0.0001). Multivessel
atherosclerotic lesions (2 or more) of the coronary arteries were diagnosed in 25.0% (n=30) of individuals with SH
who considered themselves absolutely healthy (F=0.074, p=0.0001). A direct, moderate correlation between SH and
the atherogenic type of hyperlipidemia (r=0.52; p<0.05), inflammatory markers, MMP-9 activity (r=0.30; p<0.05),
MMP-9/TIMP-1 balance (r=0.30; p<0.05), the presence of multivessel coronary artery disease (r=0.38; p<0.05) were
established; an inverse, moderate correlation between telomerase activity and the MMP-9 level (r=-0.31; p<0.05),
MMP-9/TIMP-1 index (r=-0.30; p<0.05), the values of the "new" inflammation biomarkers SIRI (r=-0.31; p<0.05)
and AISI (r=-0.30; p<0.05) were established.

Conclusions. The obtained relationships between subclinical hypothyroidism and dyslipidemia, the extent of
coronary atherosclerosis, telomerase activity, biomarkers of inflammation and degradation of the extracellular matrix;
between the activity of matrix metalloproteinase type 9, inflammatory response, telomerase concentration, atherogenic
1la and IIb hyperlipidemia indicate a significant role of thyroid dysfunction in the pathogenesis of atherosclerotic
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remodeling. Determination of the concentration of MMP-9 and the MMP-9/TIMP-1 index can serve as independent
markers of micro- and macroangiopathies at any stage of the cardiovascular continuum, regardless of the presence
of clinical symptoms. “New” biomarkers of systemic inflammation SIRI and AISI are associated with confirmed
atherosclerosis and the extent of atherosclerotic lesions and can find active application in clinical practice in addition
to existing assessment scales for the risk of cardiovascular events.

Keywords: subclinical hypothyroidism, hyperlipidemia, telomerase activity, atherosclerosis, inflammation, SIRI,
AISI, matrix metalloproteinase-9, MMP-9
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