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Hacrosiimit 0630p MOCBSIIEH aHATU3Y JaHHBIX 110 W3YYeHWI0 SHIOKPUHHOW (DYHKIIUW TIepuBac-
KynsspHoit xxupoBoii Tkanu (I[1B2KT), ee ponu B cuHTe3e M CceKpellid TOPMOHOB aaUTIOIUTOB — a/Id-
TOKMHOB (JIEMTUHA, aguIIOHEKTHHA, pe3ucTrHa). OTpaskeHbl pe3yIbTaThl UCCIEIOBAHUI O BO3MOXKHBIX
CUCTeMHBIX U JoKadbHBIX 3(hdekTax [1BXKT. IlpomemoHCTpupoBaHbI JaHHBIE O (EHOTUITMYECKOI
npuHamiexxHoctu [IBXKT, ocobeHHOCTSIX ee SHAOKPMHHON M TMapakpuHHON dyHKuumii. [Tpo- u mpo-
TUBOBOCIIAJIUTENIbHBIE areHThI, Bbiaesiemble [1BZKT, BausitoT Ha BacKy/IsIpHOE 3I0POBbE M BOBJICUEHbI
B MATOTeHETUYECKME MEXaHU3Mbl Pa3BUTHs aTepocKiepo3a. OO0OIIEHbI COBPEMEHHbIE JaHHbBIE O TOM,
yto [1BXKT oTHOcHUTCS K OCOOBIM THUIAM KMPOBOM TKAHM C TOUKMU 3peHMST KaK (PYHKIMOHAJIbHOCTH,
MPOUCXOXACHUS, TAK U POJU B Pa3BUTUU CEPACYHO-COCYAMCTHIX 3a00JIeBaHUIA, TTPOBOLIMPYEMbIX OXM-
penueM. B nenom TTB2KT moxer paccMaTpuBaThCsl B KaueCTBE IMEPCHEKTUMBHON (apMaKoJIOoruyeckoi
MUIIEHU [UTSI TTPOMWIAKTUKN CePACYHO-COCYIUCTBHIX PUCKOB, CBS3aHHBIX C 3TUMU 3a00JIeBaHUSIMMU.

KioueBsbie cioBa: IICPpUBACKYJIApHAA XKMUpoBad TKAHb, Oenas KMpPOBad TKaHb, BOCIIAJICHUE, CEP-

JC€YHO-COCYAUCTBIC 3a00sieBaHusI.

B 2015 r. mo BceMy MuUpy OBIJIO 3aperUCTPUPO-
BaHo Oojiee 600 MiaH B3pocibix U Oosee 100 MIH
nereil ¢ oxupeHuem [1]. M30bITOUHBIA BeC U OXHU-
peHUe CBsI3aHbl CO MHOTMMU CEPbE3HbIMU COITYT-
CTBYIOLIMMHU TIATOJIOTUSIMM, Haubosiee OIAaCHBIMU
Cpenn KOTOPBIX SBJISTIOTCSI CEPIEYHO-COCYIUCTHIC
3abosneBaHus (CC3), caxapHblii aguabeT 2 Tumna u
HeKoTopble BUAbL paka [2]. BaxkHO OTMeTUTb, UTO
0ojiee JABYX TpeTeill cmepTeil, CBSI3aHHBIX C M30bI-
TOYHBIM BECOM M OXUPEHHWEM, BbI3BAaHBI MMEHHO
CC3, 4uTO MOATBEPXKAAET B3aMMOCBSA3b ITHUX MATO-
Jormyeckux cocrosgHuit [3]. I[lpuumHOll pa3BUTHS
OOJIBITMHCTBA COITyTCTBYIOIIMX OXWPEHUIO TAaTOJIO-
U SIBJIIETCSI XPOHUYECKOE BOCIIaJIeHUE KUPOBOM

tkaHu (KT). B Hacrosiiee BpeMsi XOpOILLIO U3BECTHO,
yro mnepuBackysgpHas KT (IIBXKT) asasercs aH-
ITOKPUHHBIM OpraHOM, KaK W BCE OCTaJbHbBIC KU-
pPOBBIE [IEII0, MPOAYLUPYIOLIE OMOJOIrMYEeCKH aK-
TUBHBIE MOJIEKYJIbI, CpEAU KOTOPBIX KaK IIPO-, TaK
1 TIPOTUBOBOCTIAJIUTEIbHBIC IIUTOKUHEI U aIATIOKH -
HbI [4]. Ha3zBaHHBIE TMCTOrOPMOHbI BJIMSIIOT Ha CO-
CTOSIHME COCYIMCTOM CTEHKM, B TOM YMCJIE paccMa-
TPUBAIOTCS ACTEKTHl MX YYaCTUS B BOCITAIMTEIIb-
HBIX MeXaHU3Max areporeHesa. MIMeroTcsl maHHBIE O
TOM, UYTO BOCHAJIMTEIbHBIC IPOLIECChl B IMEPHUBACKY-
JISIPHBIX KMPOBBIX NIETI0 WIPAIOT HEMAaJTOBAXKHYIO
pOJTb B pa3BUTHU aTepPOCKIIEPO3a, TUIIEPTOHUM, aHEB-
PU3MbI aOPThI, apTepUabHON XEeCTKOCTU U T.O. [5].
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I1B2KT mnpeacraBisier coboit Xup, OKpyKaro-
IIMIA KPOBEHOCHBIE COCYIbl M HEIOCPEICTBEHHO
npuieraroiuii K cocynucton crenke. [1BXKT nmon-
roe BpeMsl paccMaTpuBalach MCKIIOUUTEIBHO KakK
9JIEMEHT, OO0ECIEeUYMBAIOIINI TOJbKO CTPYKTYPHBIC
MOTPeOHOCTH cocyaucToil creHku. OmHako (eHo-
tunuyeckas npuHaniaexHoctb [TBXKT ocraercsa no
KoHua He onpeaeneHHoi. Jdus TTBXKT xapaktepHo
HaJIM9Me CBOMCTB, IMO3BOJISIONINX OTHECTH ¢ K Oy-
poii KT (byXKT), BkiItoyas ee KJIETOUHYI0 Mopdho-
JIOTUIO U 9KCIIPECCHUI0 TEPMOTEHHBIX T€HOB, Xapak-
TePHBIX IS OyphIX amumouuToB. OOHAKO KIETKH
IIBXKT pasHbIix cocynoB (PEHOTUNTUYECKU HEOTHO-
POOHBI, U CYLIECTBYIOT 3HAUMTE/IbHbIC Pa3IWyUsl B
¢unoreHetTnueckom npoucxoxaeHuu I[BXKT u npy-
rux xupoBsix aerno. Asnsercsa au [IBXKT kimaccuue-
ckoit by KT, 6exeBoit KT unu 6enoit KT (beXKT)
C OTJIMYHBIMM APYr OT Apyra XapakTepucCTUKamMu, HE
scHO. B HacTosiiieM 0030pe Mbl aHATU3UPYyeM Cy-
IIECTBYIOIIME MaHHBIE O TOM, K KakoMmy Tumy KT
otHocuTcs TTBXKT ¢ Touku 3peHust Kak (yHKIMO-
HAJIBHOCTH M (pUjIoTreHe3a, TaK U POJIM B Pa3BUTUU
CC3 u BoOCmajieHusI, CBSI3aHHBIX C OXWPEHWEM, a
TakXe BO3MOXHOCTb M MEPCHEKTUBHOCTb (hapMaKo-
JIOTMYECKOTO BO3ACHCTBUSI Ha Hee.

BUJIBI JKMPOBOV TKAHH,
MX MOP®OJIOTMYECKUE
1 ®YHKIMOHAJIBHBIE OCOBEHHOCTH,
POJIb B PA3BUTHUM
KAPJIMOMETABOJIMYECKOV ITATOJIOTAM

benasa xupoBaa tkamb. beXKT cocrasisier oc-
HoBHyt Maccy KT y B3pocnbix moaeit (10—20 %
Macchbl Tela 3[0pOBOTO 4enoBeka). OHa ILIMPOKO
pacrpocTpaHeHa IO BCEMY OPTaHU3My M PacroJio-
>keHa B OCHOBHOM B moakoxHbiXx ([T2KT) n oxpy-
JKaIIUX BHYTPEHHME OpPraHbl OOJacTIX (BUCLE-
panbHast xupoBas TKaHb, BXKT) [6]. beXT xopo-
110 M3BECTHA KaK TJIABHBI OpraH JIeMOHUPOBAHUS
sHepruu B ¢opme TpuanwiaraunepuHon (TI), ko-
TOpbIE MOTYT ObITb MOOWJIM30BAaHbI MOCPEACTBOM
JINTIONIN3a B YCJIOBUSIX TIOBBIIIEHHBIX JHEProsa-
TpaT. JInmonm3 WHUIMUPYETCS CBS3BIBAHWEM HO-
panrHedpuHa ¢ OeTa-aapeHepruyecKUMU PELENTO-
pamu. OTO 3aryckaeT o0pa3oBaHUE LMKINYECKOTO
ageHo3nHMOHO(Mochara (HAMDP), BTOPpUIHOTO Mec-
CEHJIXepa, KOTOPBI aKTUBUPYET TOPMOHYYBCTBU-
TEJbHYIO JIUIAa3y 4epe3 MPOTeMHKWHa3y A, B pe-
3yJbTaTe 4YEro M3 aauIOLMTOB BBICBOOOXIAIOTCS
CBOOOAHBIE XUPHBIE KUCIOTHI [7].

Mopdonornuecku Oejble aaUMOLUTLI COAEP-
JKaT ONHY OOJIBIIYIO JIMMUIHYIO Karllio, 3aHUMAalo-
I[yI0 OCHOBHYIO YacTh LIMTOIUIA3Mbl, W Tepude-
pudeckoe siapo. beXKT Takke BBIMOJHSET BaXKHbIE
SHIOKPUHHBbIE (YHKIUU, CEKPETUPYST TOPMOHBI U
LINTOKWHBI, TaKWe KaK JIETITUH, aJuTIOHEeKTUH, (ak-
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Top Hekpo3sa omyxoseil o (PHO-o) u uHTEpICH-
kuH-6 (MJI-6). AnunorenHas nuddepeHLmpoBKa
OeTBIX aqUTIONUTOB PETYJIUPYETCS HECKOJIbKUMU
MU3BECTHBIMU (PakTOpaMy TPAHCKPUIMLUU, BKIOYAs
CCAAT /snxaHcep-cBasbiBatoiue 6enku C/EBPB u
C/EBPS, kotopble B CBOIO OYepelb KOHTPOJIUPYIOT
9KCIIPECCUIO0 aKTUBUPYEMOIO MpoJrdepaTopoM Te-
pokcucoMm perentopa y (PPARy) u C/EBPo. Bwme-
cte C/EBPa u PPARy perynupyiorT TpaHCKpUIIINIO
reHa U CrocoOCTBYIOT TUbdEPEHIIMPOBKE aIUMOLIM-
TOB BO BpeMms mno3gHero aaumnoreHeza beXKT [8].
Bbenple agummonuThl B OCHOBHOM pPa3BUBAIOTCS ITOCIIC
poxneHnus, xoTsa Mexay beXKT pasmuuHblii joKamu-
3alMM CYILECTBYIOT 3HAYUTEIbHbBIC PA3JIMYUMSI.

OT0 OBUIO HEJAaBHO TIPOAESMOHCTPUPOBAHO
W. Wang et al., KoTopble MCHOJAb30BAIN WHAYLIUA-
pPYEMYIO CUCTEMY aIMIOLIMTOB, OCHOBAHHYIO Ha au-
MMOHEKTUH-TIPOMOTOpE IS OTCJICKMBAHUSI aauIlore-
He3a in vivo [9]. UccnenoBaHneM yCTaHOBJICHO, UYTO
BHCIIEPAJbHBIE AJUIOIMTH HAYMHAIOT pa3BUBAThHCS
MOCTHATAJIbHO TOIJA, KaK IMOAKOXHbIC aJIUITOLIMThI
WHALAUPYIOT T hepeHIIMPOBKY B 3MOpHOHEe (Ha-
yuHas ¢ sMOpuoHaiabHoro nHs1 E16). Tlocnentee 06-
HapyXeHUe TakxKe MOATBEPKAAaeTCs APYTUM MCCe-
JIOBaHMEM, B KOTOPOM IIPOTOYHASI IIUTOMETPUS U
TMCTOJIOTUYECKUI aHaM3 BBISBWIN TTOJKOXHYIO T10-
MYJISILUIO TTOSIBJISIIOIIMXCS HA SMOPUOHAIbHBIN I€Hb
E16.5 npeannnouunToB, JIMILIEHHBIX JUITHUAOB, HO IO-
3UTUBHBIX 110 TIEPUIUIIMHY M aguIioHekTuHy [10].

Bypas xupoBasi Tkanb. by KT wurpaer pemraro-
LIYI0 POJib B BBIPAOOTKE TeIlIa 4Yepe3 «He apoxKa-
LUK TEPMOTreHE3» y HOBOPOXIEHHBIX. BbIipaboTka
Teria JOCTUTAETCSI TIOCPENCTBOM IKCIIPECCUM MUTO-
xoHapuaiabHoro oenka-1 (UCP-1), Kotopslil pa3o0-
1IaeT TKAHEBOE NbIXaHWE M OKUCIUTESIbHOEe (hocdo-
pwmupoBanue (cuHTe3 AT®D) [11]. DTOT MMpoIecc
MPUBOIMUT K YBEJIMYEHUIO TEIIOMPOAYKIIMU, CHU-
xkeHnio cuHTte3a AT® u MHULUUPYETCS aKTUBalM-
eif perenTopoB B-3-aJpeHepTUYECKUX PEeIeTITOPOB
(B3-AR) u peuentopoB ageHo3uHa A2A, 3Kcmpec-
CHUpOBaHHBIX Ha Oypbix anunouutax [12]. B otiau-
yue oT OesibiX, Oypble aauMOLMThI COAEPKAT MHOTO
MEJIKMX JIMITUIHBIX Karesb, a TakXKe TUIOTHO YIaKo-
BaHHbIE MUTOXOHIpPUM, HeoOXomauMble WSt hdeK-
TUBHOTO TepMOIeHe3a, M CUJIbHO BAaCKYJISIPU3UPO-
BaHbI, YTO BMECTE C OOJIBIIMM KOJWYECTBOM IIM-
TOXPOMOB B JbIXaTeJbHON LIeMU OOYCIOBIMBAECT UX
XapaKTepHbI OYpbIil 1IBET.

NnentruduimpoBaHo HECKOJbKO (PaKTOpOB, KO-
Topble peryaupytor pasButue byXKT, Takmx kak
PPARy, xoaktuBatop PPARy l-anpda (PGC-1la),
OpPEeKCMH M KOCTHHIM MOpGOTreHHBI ¢dakTop 7
(BMP7) [13—15]. B HacTos11ee BpeMsi XOPOIIO W3-
BECTHO, YTO HE TOJbKO HOBOPOXIEHHBIE, HO U
B3pocJble atoau umeroT aeno byXKT, koropas mera-
0OJIMYeCKM aKTMBHA BO BpeMs BO3ICHCTBUS XOJOMA.
By XT y B3pocibIX d10aeil B OCHOBHOM BCTpeyaeT-
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Ccs B HAAKJIIOUMYHOM, IIEHHON, MepupeHaJIbHOU U
CpenocTeHHOM obsactu. MHTEepecHo, 4To Mccieno-
BaHMSI Y B3POCIBIX JIOACH IIPOIEMOHCTPUPOBAINA
cHmkeHue aktuBHocTu By XKT y nuil ¢ oxupeHuem
1 u30bITOYHBIM BecoM. Hampotus, macca ByXKT
MMOJIOXKUTEILHO KOPPEIMPYET CO CKOPOCTBIO MeTa-
oommzma mokost [16]. Tlpy oXupeHNW amgvITOLUTHI
MexkancyasgpHoin BXKT, mo-sunumomy, npuHUMa-
10T OeJblif (PeHOTUIT ¢ MOBHIIICHHBIM HAKOIICHUEM
naunuaos [17].

B mocnenHee pecsTuiieTME CTaHOBUTCS Bce 0O-
JIee OYeBUOHBIM, UTO aIMIOIUTHI PA3IUYHBIX KUPO-
BBIX JEIO MPOM3BOISITCI U3 KIJIETOK-IPEIIIeCTBEeH-
HUKOB pa3JIMYHbIX JUMHUNA. DTO TOATBEPXKIAETCS
MaHHBIMA O TOM, UYTO 3peJIble aTUIIOIUTHI Pa3INd-
HBIX >XUPOBBIX AEMO MOSIBISIOTCS B pa3Hble MepUO-
nbl aMoOpuoreHesa [10]. DyHKIIMOHAIBHO 3peJible
Oypble aIUITOLMTBI HEOOXOAMMBI JJIsI TTOAIEePKAHUS
TeMIIepaTypHOro roMeocrasa cpasdy Mpu pOXICHUU
M HAUYMHAIOT Pa3BUBAThCA IPUMEPHO 3a 4 mHS IO
poxnenusa [18]. Takum obOpa3om, HaJIMyUe aKTUB-
Hoit By2KT y B3pocibIX JIoneii nejlaeT 3TOT OCOOBI
TUTT XUpa MHTEPECHOM I1IeJIbIO ISl MCCIIENOBaHUS 1
MOMCKAa HOBBIX TE€PAINeBTUUECKUX IMOAXOI0B B OOpb-
0e C OXUpeHUeM.

bexeBasa xupoBass TKaHb. B OTBeT Ha XoJiomo-
Boe BosznelictBue beXKT moxer mpuHATH eHOTUI
byXT B mnpouecce, Ha3zpiBaeMoM OpayHUHI. Bo
Bpemst OpayHuHTa TTOABASAIOTCST UCP-1-1103UTHBHBIE
aIUMONUTBl C OOJBIIMM KOJUYECTBOM MMTOXOH-
IpUil M1 MHOTOKJICTOUHBIX JIMITMIHBIX Kamenb [19].
DTU TaK Ha3biBaeMble O€XeBble, WU brite (Kopuy-
HEBO-0eJible), KJIETKM TakXke 00JamaioT pPSiIoM Xa-
pakTepHbIX MapkepoB, Takux kak CD137, Tbxl u
Cited-1 [20]. CrtocoOHOCTh K OpayHMHTY BapbHpPY-
eT MeXAy pa3nuyHbiMu xpaHwiuiiamu beXKT, npu
atoM II2KT OGosnee moaBepxkeHa OpayHMHIY, 4yeM
BXT. BT10, BeposiTHO, CBSI3aHO TJaBHbIM 00Opa3oM
¢ muddepeHIMAIbLHON 3KcIpeccueit nomeHa PR,
cogepxamero 16 (PRDM16), B ITIKT u BXT.
PRDM16 umeer pemaroiiee 3HaueHHe ISl (eHO-
TUIIMYEeCKOro OpayHuHra kjaaccuuyeckoit by XKT [21].
BaxHo ormeruth, yto abisiuuss PRDM16 B agumno-
nutax Hapyinaetr 6payHuHr [TKT mpu xonomoBom
Bo3neiicTBUM. ECTh maHHBIE, UTO B3aMMOIIpeBpallle-
HUE aTUIIOLIMTOB BO3MOXHO B 00OMX HaIpaBJIeHU-
sX: Oenble aguMOLIMTHI MpUoOpeTaloT (eHOoTUn Oe-
JKEBBIX TP BO3IEMCTBUM XOJIOAA W BO3BPAIIAIOTCS
K 0eoMy aauITIOLMTONOJ0OHOMY COCTOSIHUIO TOCIIE
yIOAJIEHUsST XOJIOJOBOTO cTUMyna [22].

CPABHUTEJ/IBHBIE XAPAKTEPUCTUKHU PA3HBIX
TUTIOB XKNPOBOI TKAHU B 3ABUCUMOCTH OT UX
JIOKATTM3AIIUHN

3a mocnenHue roJpl MPOBENEHO HECKOJbKO UC-
cnenoBaHuii, cpaBHuBarommx ITBXKT ¢ apyrumum
JKUPOBBIMU TKAHSIMU, TaKUMU KaK KJIACCUYECKUE

beXT u ByXT. Pamom aBTOpOB IoOKa3aHO, 4TO B
3aBUCUMOCTU OT Jokaym3anuu [1BXKT moxer Ha-
nomuHaTh beXT unu ByXT [23—25]. Topakanb-
Has nepuaoptanbHas KT mopdonornyeckn moxoxa
Ha byXT c agunouuTaMu, KOTOpble MMEIOT MHO-
TOIIBETHBIN BUI M KpyrJble siapa. [IpsiMoe cpaBHe-
Hue skcrnpeccuu reHoB I[IBXKT rpyaHoro otaena
aoptel, uaTepKancyaspHoir beXKT u ByXKT y MbI-
el MoKasajo, 4To ToJabKo 228 reHos (1.e. 0,79 %)
amunonutoB I1BXKT rpymnHoro otnena aopThl U Kiiac-
cuyeckoit ByXKT 3Hauumbl. MTHTepeCHO OTMETHUTb,
YTO HE BBISIBJICHO CYILIECTBEHHBIX Pa3IUyuii B ypOB-
HSIX 9KCIIPECCUN TE€HOB, KOTOPbIe OOBIYHO IKCIIPEC-
cupytorcs B kinaccudeckoit by KT, Takux kak Cidea,
Ucp-1 numu PPARy. Kpome TOro, pOTEOMHBIN aHa-
JIN3 TIOKa3bIBaeT MOPA3UTEIbHOE CXOJACTBO IKCIpPEC-
cumn OenkoB amurnouuTamu mnepuaoptanbHoil KT n
knaccuyeckoit byXKT, Ho He beXKT. Taxkke, B oT-
smure ot beXT, TNBXT rpynHoro otmena aopTsl
noaaepxuBaeT gpeHotur, nogooHslii by2KT, naxe B
OTCYTCTBHE aKTUBUPYIOIINX CTUMYJIOB (HaIrpuMmep,
xosona). KpoMe Toro, mepuBacKyasipHbIe aauIo-
LIUTHl HE TIOABEPraloTCs 3HAYUTEJIBHOMY <«OTOCIIH-
BaHUIO» TMPU YIOTPEOJCHUU IMUIIM C BBICOKMM CO-
IepXkaHueM kupa, 4yTo XapakrepHo mist by XKT. Otu
JIaHHBIE CBUIETEJIBLCTBYIOT O TOM, 4YTO C MOpdo-
JIOTUYECKO M (PYHKIIMOHAJIBHON TOUYEK 3pPEHUS
TIB2KT rpyaHoro otmena aopThl OOJbIlIE TTOXOXA Ha
knaccuyeckuit by2XKT, yem 6exenblii xkup n beXKT.
Xota no denoruny INBXKT rpynHoro otaesna aopThl
MOXeT ObITh nmoutu HeoTanuum oT byXKT, Bompoc o
TOM, sIBJsIeTCSl U oHa kKjaccuyeckoir by KT, eiie
HE pEeLIeH.

OpHako WMMeEIOTCS JaHHbIE, XapaKTepusylolre
IBXT u kak beXT [26]. D10 pacxoxXmeHHe CBS-
3aHO ¢ aHatoMMueckoi Jokanuzauuei [TBXKT. B ot-
snure ot [IBXT rpymHoro otmena aoptel, KT,
OKpyxXalolasi OpIOLIHYI0 aopTy, IMO-BUINMOMY, II0O-
xoxa Ha beXT. ¥V tyuynbix mbieit [TBXKT Oproii-
HOTO OTIeja aopTHI IO CTPOCHHUIO ITOX0Xa Ha amu-
nouutbl beXXT ¢ omHON KpymHOW JUMUAHON Karl-
neit. Kpome Ttoro, wmeseHtepuanbHag [1BXKT
Mpe/cTaBIeHa aauIonuTaMu ¢ OOJBIIMMM KaruIsiMy
JIMTIUAOB M HU3KUM ypoBHeM akcripeccun UCP-1.

YunteiBasg (PEHOTUIIMUECKUE pa3IAdUAS MEXKIY
IIBXKT, oxkpyxXalollMMu pa3IMdHbIe COCYIbI, BIIOJI-
HE BEPOSITHO, UTO CYIIECTBYIOT TaKXe Crernuduye-
ckue pasnmuuus B passutuu [1BXKT. IlepuBackymsp-
HBII XUp HE pasfesisieT MUOTCHHYIO JIMHUIO KJlac-
cuyeckoro Oyporo xupa. Cxkopee, TIBXKT wnmeer
€OMHOTO TPEAIICCTBEHHNKA C TJIaJKOMBIIICYHBIMUA
KkieTkaMu cocyauctoit cteHku. L. Chang et al. ynma-
JIWIA TJABHBIM peryasarop aaunoreHe3a PPARy B
MMOLIMTaX COCYIUCTON CTEHKM ITyTeM CKpPEILMBaHUS
MbIeil SM220.CreKl/CreKl 1 pPPARyflox/flox [27]. Bro
npuBeso kK mnonHoi motepe I[TBXKT, HO HuKakux
n3MeHeHnit B obpasoBaHun HU beXKT, nu ByXT
He Tmpousollio. Dkcrpeccuss SM22o B Me3eHXU-
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MaJIbHBIX KJI€TKaX, OJVKalliMx K aopTe BO BpeMsl
paHHEro SMOpuoTeHe3a, MOXET CBUIETEIhCTBOBATH
o ToM, uTto (popmupoBanue [1BXKT HaumHaeTcs BO
BpeMsI SMOPHOHAIBHOTO Pa3BUTHSI, KOTOPOE OT/IMYA-
et ero ot apyrux KT [28]. OnHako AsT BBISICHEHUS
5TOT0 HEOOXOMMMBI NaTbHEHIINe MCCICIOBAHMS.

Kpome Toro, amunouutsl [TBXKT rpynHoro ot-
Jiea aopThl MPOUCXOIIT OT Myf5-HeraTUBHBIX IIpea-
IIECTBEHHWKOB, UTO OTJIWYAeT WX OT WHTPAKArCy-
JIIPHBIX Kiaccuyeckux Oypbix amunounToB. TTBXKT
TPYIHOTO OTAEJIAa MTO-pa3HOMY Pa3BUBAETCS Y MYXK-
YUH Y XEHIIWH: OOJIBIIMHCTBO AaIMIIOLIMTOB 3TOM
00JIacTM y KCHIIWH TIPOUCXOmUT U3 Pax3-1o3u-
TUBHBIX MPEIIIeCTBEHHUKOB, B TO BpeMs KaK Bce
AIUTIONUTEl Y MYXXYMH BO3HUWKamT u3 Pax3-Hera-
TUBHBIX KJIeTOK. B 1O ke Bpemst 99—100 % Bcex
MEXKATICYISIPHBIX U ITTOMIONMATOYHBIX KOPWUIHEBBIX
aIUTOLMTOB JIMIl 000MX MOJIOB IOJYYEHO U3 Mpe.-
niecTBeHHUKOB Pax3t [29]. DTi maHHbIe MMOKa3bIBa-
10T, 4TO (DyHKUMOHANBHBIC pa3mumums mexay [TBXKT
rpyaHoro otneia u by KT HuutoxHbsl. HampoTus,
ycraHoBiieHo, yTo TIB2XKT OpronrHoro otaena Haro-
muHaeT beXKT. [Toatomy T1B2KT mMoxeT ObITh K1ac-
cudunmpoBaHa Kak uyeTBepThlii TN KT, KOTOpBIi,
no-puanuMomy, otianuaercs ot beXT, ByKT u Ge-
JKEeBOTO KHpa.

HeonHo3HauHBIM OCTaeTcsi BONpPOC O (heHOTH-
nuyeckoit npuHamiexHoctu I[IBXKT kopoHapHbIX
aptepuii. B ornmnune oT mapaaopTadbHBIX SKUPOBBIX
neno, INBXKT kopoHapHBIX apTepuil mpeacTaBieHa
HE W30JUPOBaHHBIM KoHIoMmepatoM beXT wiu
by XT, a cmecblo GefbIX U KOPUUYHEBBIX aAWMOLIM-
TOB M3-3a DKCIPECCMM KaK KOPUYHEBBIX (Hampu-
Mep, UCP-1), Tak M OelBbIX T€HOB agWUIIOTCHHOM
mporpaMMbl. CxoxXue IaHHbIC ITIOJIY4eHBI U IS
npyroro jokanabHoro xxuposoro aero I[NBXT — mno-
yeuHbIx aprepuit [30].

OCOBEHHOCTHU METABOJIUYECKOTO ®EHOTHUIIA
MEPUBACKYJISIPHO XKUPOBOM TKAHU

IIBXT npencraBisieT coboii KOHTJIOMepaT pa3-
JIMYHBIX TUTIOB KJIETOK, BKJIIOYAsl aaUITOLMUTHI, Mpe-
AIUTIONUTHl ¥ ME3¢HXMMAaJIbHBIC CTBOJIOBBIC KIICT-
KW, BCTPOCHHBIX B MaTpUILy, KOTOpasi UHTEIPUPYET
B COCYAMCTYIO CTEHKY M WHHEPBUPYETCS CHUMIIa-
ThUYeckoit HepBHOU cuctemoir [31, 32]. ¥V moneii
IIBXXT HenocpeAaCTBEHHO COINMPUKACAETCsS C aJBeH-
TULMENH OOJBIIMHCTBA KPYITHBIX apTepuii, 3a uc-
KJII0OYEHHEM COCYIOB TOJOBHOIO Mo3ra. OTCyTCTBUE
dacuum cnocooCcTBYeT (POPMUPOBAHUIO MPSIMOM T1a-
pakpuHHO# cBsizu Mexay IIBXKT u cocymucroit
CTeHKOW M YCUJIMBAeT BIMSHHE aTWUIIOLIMTOB Ha
MECTHOE BOcHajJeHue M TOHYC cocynoB [33].

Ha ceromusiiiHuii 1eHb B HECKOJIBKMX MCCIe-
noBaHusax usydeHo BiausgHue [1BXKT kopoHapHBIX
COCYIOB Ha 3HIOTeNMabHyI0 (yHKIMI0. ['Mnoresa
«OTBET Ha TpaBMy», CBS3BIBAIOIIAST SHIOTEINATb-
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HYIO TpaBMy C pa3BUTUEM aTepocKieposa, Oblia
BriepBbie npemioxeHa Poccom B Havane 1970-x ro-
moB [34]. B wacTHOCTH, TIpedIionaraeTcs, 4To 3H-
TOTeTMaIbHas ITUCOYHKINS SBIISETCS pPeIlaloInM
9TarioM Hayaja pa3BUTUSl aTeporeHesa. Eciu oHa
HE TONaBISIETCS, B KOHCYHOM MTOTE IIUPKYJIUPYIO-
IIHE JICHKOLNUTHI MUTPUPYIOT TOI SHIOTEINATbHBINA
CJIOif 1 3aTeM CTUMYJIUPYIOT Mpojudepaluio riai-
KOMBIIIICYHBIX KJIETOK. B TOMBITKE CBSI3aTh OXUpe-
Hue ¢ CC3 moka3aHO, YTO HEKOTOpPbIE aaUTIOKUHBI
CMOCOOHBI YXyIIIaTh SHAOTEIUATBbHYIO (DYHKIIMIO.
IIBXKT BbiAensseT MHOTOYMCICEHHBIE aaUMOIUTOKM-
HBI, KOTOpBIC BJIMSIOT HA COCYI C TOYKU 3pCHUS
KaK BOCIAJIEHUs, TaK W COKpaTMMOCTH. Ilpo- m
MPOTUBOBOCHAIUTEIbHbIE (DaKTOPhI, BbICBOOOXIAe-
mbie TTB2XKT, BKIOUalOT J€NTUH, aAUTIOHEKTUH, pe-
suctuH, ®PHO-o, MCP-1, TGF-B, aHrnonoatnH-
monooHbIii 6emok 2 (Angptl2) m WUJI-6, u Bce u3
MePEeYNCICHHBIX, KaK M3BECTHO, BIUSIOT Ha aTepo-
reHe3 mo-pasHomy [35]. B wacTHocTM, IeNTHH,
pesuctud 1 ®HO-o yMeHbBIIAIOT 2HAOTEIUI-3a-
BUCHMYIO Basoaujatanuio (T.e. MHIYLUUPYIOT 3H-
noTtenuanbHyo aucdynkiuio) [35—37]. Hamnpotus,
AQIUITIOHEKTUH aCCOLMUPYETCS ¢ yaydlieHueM (QyHK-
LMK 3HIO0Teaus U 3ammToit cocynoB [38]. Tak, agu-
IMOHEKTUH CTUMYJIUPYET 00pa3oBaHME OKCHAA a30-
Ta (NO) B COCyIUCTBIX 3HAOTEIMATbHBIX KJIETKaX
U yiaydyiiaeT (yHKIUIO SHAOTEIUS 4epe3 INyTH,
onocpeaoBaHHbIe sHAoTenuaabHoit NO-cuHTa30it
(eNOS). AIUTIOHEKTUH TaKXKe CHIDKACT BBIPaXKeH-
HOCTb OKMCJIMTEJbHOIO CTpecca, MOMOJHUTEIbHO
3alIMIIas SHAOTEINI B YCIOBUSIX BOCIAJICHUS TIPU
OXUpeHNU. BaxkHO OTMETUTH, YTO B TO BpeMs KakK
sKcmpeccus JentuHa, pesuctuHa u ®HO-o ycu-
JINBAaeTCsl C MPOrPecCMpPOBAHMEM OXKUPEHMUS, DKC-
Mpeccusl aguIOHEKTMHA 3HAYUTEIbHO CHIKACTCS
[39]. HecMoTpst Ha mpuMBeneHHbIE paHee MCCIeN0-
BaHMSI, MO-MPEXKHEMY OCTalOTCS BOIMPOCHI O «I1aTO-
(bU3MOIOrNYECKOil» CBSI3U MEXAY aaUIIOLIUMTOKM-
Hamu, noaydyeHHbIMU u3 TIBXKT, u nuchyHkuuei
SHAOTEJIUSI.

CoBpeMeHHbIE MCCIICIOBaHUSI COCPEIOTOUYCHBI Ha
BBISIBJICHUM KOHKPETHBIX aTUTIOKMHOB M OCHOBHBIX
MEXaHM3MOB, ¢ noMolbio KoTopbix [1BXKT Biuser
Ha pasButue MBC npu oxupeHuun. B cBoux pabo-
tax K.H. Cheng et al. Ha TIpuMepe TALIMEHTOB C
MBC nokazanu, 4to y JUIl ¢ OXKUPEHHUEM DKCIpec-
cusg nentuHa agunouutamu I[1B2KT kopoHapHBIX
COCYIOB 3HAYMTEIFHO IIPEBOCXOANT TAKOBYIO B aiu-
monuTax Jaun 6e3 oxupeHust [40]. BaxkHo ortwme-
TUTb, YTO KOPOHAPHBIM SHAOTEIMI XapaKTepu30-
BaJICSI CHIDKEHMEM SKCIIPECCUU PEeLENTOPOB JICIITH-
Ha, a 00OCTpeHUE SHAOTENMAIBLHON INCOYHKINH,
MPOBOLMPYEMOUN OXKUPEHUEM, — WHITMOMPOBAHUEM
rnepeaayv CUTHAJIOB JICTITHHA.

JomoaHuTeNbHBIC MaHHBIE TaKXe ITOITBEPK-
JAIOT, YTO JIENTHH-WHAYLIWPOBAaHHAS 3SHIOTEIMATb-
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Hasl TUCGYHKIIMSI OMOCPEAyeTCsl B OCHOBHOM 4epe3
CUTHAJIbHBIN TTyTh, OIMOCPEIOBAHHbBIN MPOTEMHKWHA-
3011 C-0eta, KOTOphIi, Kak yctaHoBieHo G.A. Payne
et al., aktmBupyercs npu oxupeHun [41]. CHuke-
HUE SKCIPEeCCUU aAUIIOHEKTUHA MPU OXUPEHUU B
I1B2KT KopoHapHBbIX COCYAOB TakXKe MOTCHLUPYET
BOCTaJIECHUE KOPOHAPHBIX apTepUil U SHAOTEIUAb-
Hyto muchyskimo. A.S. Greenstein et al. moxasa-
Jv, 4Tto cekpeuus: aaurnoHekTuHa B [TBXKT yBenu-
ypuBaja ouogoctynmHocTb NO M BbI3bIBaja SHIOTE-
JIMAJIbHO-3aBUCHUMYIO Ba30AWJIATALIMIO Y 370POBBIX
MalueHTOB, HO 3TOT 3(P@EeKT OTCYyTCTBOBAJ y Ta-
mMeHTOB ¢ oxupeHueM [42]. O6pasusl [TBXT ko-
POHAPHBIX apTepuii, IMOJYyYEHHbIC Yy MAIMEHTOB C
NBC, nemoHcTpupoBaau BbIpaKEHHbBIE aTePOTEeH-
HbI€ U3MEHEHMSI B DHAOTEIUATbHBIX KJIETKaX, BKJIIO-
yasl TOBBIIICHHYIO aATre3ui0 MOHOILIMTAPHBIX KIIETOK
U TOBBILIEHHYIO 3KCIPECCUI0 MOJIEKYJIbl MEXKJIe-
touHoit anre3um 1 (ICAM-1). BroT mpoBocHanIu-
TeJbHBIA U MPOATEPOreHHbIN 3bdhEKT rcye3anl npu
BBCICHUU aIWITOHEKTHHA.

ITpu npoBeneHUM LIYHTUPYIOIIMX OMepauuil Ha
KOPOHAPHBIX apTepUsiX TPAHCIUIAHTATHI ITOAKOXKHOM
BeHbl ¢ IIBXKT geMOHCTpUPYIOT MPEBOCXOAHYIO
MMPOXOAMMOCTh U JIYYIlle COXPAaHCHHYI0 MHTHUMAaJb-
HYI0, MEIVATBLHYIO U alBEHTUIIMAIBHYIO apXUTEKTYpy
M0 CpaBHEHUIO C TeMUu, Y KoTopbix HeT T1BXKT, cBu-
JIETENbCTBYSI O MoJjioxkuTeabHbIX addekrax [TBXKT in
vivo [43]. Jlentun B TIBXKT TpaHcriaHTaToB Moj-
KOXXHOU BEHBI MOXKET BBI3bIBaTh pejlakcaluio 00-
XOIHBIX KaHayoB [44]. ITosToMy BBIIBUHYTO TIpea-
MoJOoXeHUe, 4To JieNnTUH, BbiaeasgeMmbiii T[TBXKT,
MOXET WIpaTh pPOJib B COXPaHEHUU <«3I0POBOIO
TpaHCIUIAHTaTa» MyTeM CHWXEHUs Ba3zocriazma mpu
3a00pe TpaHCIUIaHTaTa, a TakKXke II0CJie €ro MM-
MJIAHTAllMA B KOPOHApHYIO ceTh. OMHAKO HET HUKa-
KUX J0Ka3aTeJIbCTB IMPUYMHHO-CICACTBEHHOM CBS3U
MEXAY JenTUHOM, noiaydyeHHbIM u3 [1BXKT mpyrux
nero, u xapaktepuctukamu ITB2XKT-coaepxalumx
TpaHciulautaTtoB. bnarorBopHoe BiusiHue T1BXKT B
9TOM OTHOILIEHUM MOXKET OBbITh OIOCPEIOBAHO U
IPYTMMU Ba30aKTUBHBIMU MOJICKYJIAMH, BBICBOOOX-
nmaembimMu [TB2KT. Tlokaszano, yto PPARy asisieTcs
MOJIOXKUTEJbHBIM PEryIITOPOM 3KCIIPECCUM aaUIIo-
HektruHa B [IBXKT [45]. MHTepecHO, 4TO ypOBEHb
PPARy nonuxaercs B [1BXKT y wmbiueit ¢ oxupe-
HUEM, BBI3BAaHHBIM HecOaJlaHCUPOBAaHHBIM TTUTAHU-
eM. [lostoMy yMeHblleHHMe KoHLeHTpauuu PPARy
MOXET OBITh MOJICKYJIIPHOW OCHOBOW IJISI CHUKE-
Hug skcnpeccuun aaurnoHektuHa B [1B2XKT Ha ¢one
oxupenus. Cekpeuusi aauNOHEKTHHA aJUTIOIMTA-
mu [IBXT npuBoauT K CTUMYJIALMU P3-aIpeHO-
penenTopoB, ycuieHUo mpoaykunu NO u akThBa-
uuu nporenHkuHasbel G (PKG) [46]. TIpu oxupe-
HUM CUHTE3 aIUIIOHEKTUHA CHIKACTCS, CICICTBUEM
YEero MOXKET ObITh JeCeHcHOunusauus P;-aape-
HOpELEINTOPOB, YMeHblIeHue Tmpoaykuuu NO u
aktTuBHoctu PKG.

Pesuctun, mnpoayuupyembiii ITTBXKT, Hemno-
CPEICTBEHHO HE BIIMSIET HA Pa3BUTHE aTePOCKIIEPO-
32, HO YBEJMUYMBAET 3KCIPECCUI0 OCTEONOHTUHA B
[JIAAKOMBIIIEYHBIX KjieTkax [47], 4To, B CBOIO Oue-
pelb, MOXET ObITh CBS3aHO C MX M30BITOYHOU IMpo-
mudepanueir u pecreHozoM [48]. PHO-a u UJI-6
MOTI'YT YCKOPSITb aT€pOreHe3, OIHAKO JaHHbIE O TOM,
yto [1B2KT HemocpeacTBEeHHO BIMSIET Ha oOpa3oBa-
HME HEOMHTUMBI Yepe3 3TU MOJIEKYJIbI, OTCYTCTBYIOT.
B romeocratnueckux ycioBusIX mpeo0dsanaeT MpoTH-
BoBocnanureabHoe aeiicteue IIBXKT, a cekpenus
MMPOBOCHAJIUTEIbHBIX MapaKpUHHBIX areHTOB OTHO-
cuTeslbHO HU3Kast [49]. BripoueM mipu rMmepTpUIIv-
LIEpUACMUNA U OXUPEHUM BO3HMKAET TUIEPIPOMYK-
1IMSI TIPOBOCTIAJIUTENIBHBIX XeMOKMHOB M MHOWIBTpa-
st Makpodaramu KT Kak B IpyaHOM, TaK U B
abIOMUHAILHOM OT/iesie aopThl. [Ipu 3TOM BoCcTamu-
tenbHas peakuusi B [IBXKT rpyaHoro otmena aopThbl
MeHee BblpakeHa, yeM B IIB2KT OproirHoro otaena
aopThl, YTO MOATBepxkaaeT Takxke To, uTto I[TBXKT
TPYIHOTO M OPIOIIHOTO OTAEJIOB OYCHb ITOXOXa Ha
beXXT u BbyKT coorBerctBeHHO [50].

BO3MOKHOCTbD

DAPMAKOJOTMYECKOIN KOPPEKIINI

AJIATIO30IATHAN ITEPUBACKYJISIPHOM
KNPOBOM TKAHA

TpynoeMKoCTh M3y4eHUs] BO3MOXKHOCTEH Memau-
KAMEHTO3HOW Y HEMEIMKAMEHTO3HOM KOPPEKLUU
Metabonuueckoil aktuBHocTh I[IB2XKT compsikeHa
C ee CTPYKTYPHBIMU OCOOEHHOCTSIMU M OOJIbIIUM
KOJIMYECTBOM BBICBOOOKIAEMBIX ATUITOIIUTOKNHOB.
IIpu olieHKe MOAOOHOrO BO3IEUCTBUS HEOOXOMM-
MO YUYWUTHIBaTh HE TOJHKO M3MEHEHME TOJIIMHBI U
crpyktypbl I[1BXKT, HO U MomynupoBaHUE BbICBO-
OOXIIEHUST MEIUATOPOB, MPOAYIIMPYEMBIX €€ KIIeTKa-
mu. Tak, ooHOUN U3 MpemIaraeMbiX Liejei Koppek-
i sBigercds AMP-akTuBUpyeMas NMPOTEMHKUHA3A
(AMIIK). JIpyroii moTeHUMAIbHOI TepaneBTUUECKON
muiieHblo cykutT eNOS B T1BXKT wnu mosbiieH-
Hasl YyBCTBUTEIBbHOCTh AIUTIOLNUTOB K HOpaapeHa-
Hy Ha ¢oHe oxupeHus. Bocranenue B I1BXKT, mo-
BUIMMOMY, MPEACTABISIET COOOM LEHTPaJbHbBI Me-
XaHU3M (POPMUPOBAHUS TUCHYHKIIMA KPOBEHOCHBIX
COCYIIOB M TIPOSIBJISIETCSI B TIOPaXKeHUU COCYIMCTOMN
creHku. Metabonmmueckuit nmoreHuuan [1BXT ne-
JIaeT ee MpUBJIeKATeJbHOU (hapMaKOJIOTUUECKOI
MUIIeHbIO. B Hacrosiiiee BpeMsi paccMaTpuUBaeTCs
HECKOJIbKO TMperapaToB, 4acTO Ha3HayaeMbIX Ta-
uueHtam ¢ CC3, KOTOpble TaKXKe MOIYT OKa3bIBaTh
OJIaronpusITHOE BIMSHUE TIPU KOPPEKIIMU aauIio30-
natun [TBXKT.

Juera n dusuueckue Harpyskm. Ha ceromHsiu-
HUIl eHb HE BbI3bIBAET COMHEHHUI, 4YTO (u3nye-
CKMe YNpaXHEeHUs, cOaTaHCUPOBAHHOE THUTAHUE W
MoTepsi Beca SIBJSIOTCS MEePBUYHBIMU MeAUMaTOpaMu
B mpodwiaktuke CC3 npu oxupenuu. Pusnue-
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CKMe YIMPaXHEHUS] YCUIMUBAIOT MPOAYKIIUIO aauIlo-
HektuHa [1B2KT 3a cyeT MoBbIlLIEHUS aKTMBHOCTH
AMIIK (B 3aBUCUMOCTM OT €€ o-CyObeIUHUIIbI)
[51, 52]. ¥YBenuuuBasg 3KCHpPEeCCUI0 BHYTPUKIETOU-
HBIX MEIMWAaTOPOB MEpelauyll CUTHAJIOB aIUIIOHEKTH-
Ha (ol 1 a2), pusnveckre ynmpakHEHUs TakKKe T0-
BBILIAIOT O0MOAOCTYITHOCTE NO M 0cIabisIoT cria3m
sHupoteaus [53, 54]. B.C. Boa et al. moka3anu, 4to
MHOKMHBI, Takue Kak mpucuH m FGF-21, BrIpa-
OaThIBa€Mble NMPU TPEHUPOBKE MBIIII, YJIy4IIalOT
¢enorun IIB2KT 3a cueT MOBBILIEHUSI UYBCTBU-
TEJTHbHOCTU K WHCYJIMHY W «OpayHUHTa» aguIlonu-
ToB [55]. IMoTeps TepmoreHHoi akTuBHOCTU TTBXKT
CHIXaeT ee aHTUaTepOreHHbIe CBOWCTBA M IIPO-
TeKTUBHBIE AHIOTeNUaNbHbIe 3(PdeKThl [27], B TO
BpeMs KaK TIOSIBIeHWE O€XeBbIX aauTOIUTOB Yy
MBIIIEH yJydyliaeT TOJAEPAaHTHOCTb K TJIOKO3E,
CHIXaeT cTeaTo3 MEeYeHW M HOpMaiu3yeT YPOBEHb
aJIUTIOHEKTUHA [56].

Cratunbl. HecMOTpsT HAa TO 4YTO TIpsSIMOE BIIWSI-
HUE CTaTMHOB Ha YYBCTBUTEJIbHOCTb aIUIIOLIMTOB K
WHCYJIMHY HE OOKa3aHO, JUIIOMUIbHBIC IIpernapa-
THI 9TOW TPYMIIBI CIIOCOOHBI M3MEHSITh DKCITPECCUTO
aIUIMOKUHOB M MapKepoB BocHaJleHMS. BoabliuH-
CTBO MCCJIENOBAHUM in Vitro, TIPOBOAUBIIMNXCS C UC-
MOJTb30BaHUEM KMPOBBIX KJIeTOK Mmbiieir 3T3-L1,
MoKa3ajo, YTO CUMBACTaTUH W aTOPBAaCTaTUH YMEHb-
IIAIOT 3KCIPECCUI0 JIENMTUHA B TEPBUYHBIX ATUIIO-
uurtax vejoeka. P. Singh et al. mpeacraBunu cxo-
JKU€ pe3yJIbTaThl TPU KYJIbTUBUPOBAHUM aIMIIOIM-
ToB Oenoit KT 4enoBeka ¢ aTopBacCTaTMHOM WJIU
cumBactatuHoM [57]. CHuXeHUe IKCIPECCUu Jiet-
TUHA OOBICHSIETCS CIOCOOHOCTbIO WHTUOUTOPOB
HMG-CoA-peaykTasbl BO3AEHCTBOBAaTHL Ha 0eoK
ERK1/2 (extracellular signal-regulated kinase) kie-
TOYHOM MeMOpaHbl aauIioluTa, Iociae 4ero dep-
MEHT TmepecTtaeT AubbyHAMPOBaTL B LUTOIIA3MY,
rae mnpekpamaercs ¢GocopuirMpoBaHue CUTHaAIb-
HBIX OEJTKOB M OJIOKMpYeTCsl TpaHCKpuIus. JaH-
HOE TIPEATOoJIOXKEeHEe OCHOBAaHO Ha TOM, YTO CTaTH-
HbI MOBBIIAIOT akTUBHOCTL PPARy mocpenctBom
aktuBauyu ERK1/2 mis yMeHbBIICHUS BOCIIAJICHMUS
B IPYTUX KJIETKaX, TAKMX KaK MOHOIIMTHI U MaKpO-
¢aru [58]. OpHako, cOrjlacCHO MOJYYEHHBIM HaMu
MaHHBIM, PO3yBaCTaTUH HE3aBUCUMO OT KOHIICH-
Tpallui HE OKa3bIBajl CYIIECTBEHHOTO BIUSHUS
Ha 9KCIIPECCHUI0 TeHa JIeNTMHA M KOHLEHTpalLUIO
CBOOOIHOIO pelenTopa K JIENTUHY aauIoUTaMU
[IBXKT. Ilpu 3TOM B KyJbType PErMCTPUPOBATIOCH
YBEJIUUYEHUE COACPXKAHMS JIENTWHA MPU KOHLEH-
Tpaluy po3yBacTUTHA 1 MKMOJIb/J, YTO COIPOBOXK-
IaJIOCh TIOBBIIICHUWEM WHIEKCa CBOOOTHOTO JIETI-
ThHA. BeposTHO, MO3TOMY Tepanusi HU3KUMU JI0-
3aMM CTaTMHOB He Bcerma addexkTtuBHa [59].

CTaTuHBI MOTYT YCUJIMBATbh BBIACICHUE AIMIIO-
HekTuHa agunonutamu [1BXKT nyrem ctumynsuuu
nytu eNOS-NO-cGMP-PKG [51]. Takum obpazom,

68

MEXaHU3Mbl CEKpelMU aAuIMOHEKTUHA, WHIYLIMPO-
BAaHHOI'O CTaTMHAMM, MOTYT BKJIIOYATh MPOAYKIIMIO
cocymuctoro NO. TeopeTnueckKu BBICBOOOXICHIE
anumnoHekTuHa TTBXKT Takke MOXET CTUMYJIUPO-
BaTbcd aktuBatopamu eNOS, pacTBOpUMOI r'yaHU-
nmarmukiasel wmn PKG. Kpome Toro, mokasaHo,
YTO MpaBacTaTUH ycuauBaeT sKcrpeccuto MPHK
agunoHekTrHa [60]. B To Xe BpeMsI cuMBacTaTWH
MMOJABISIET BHIPAOOTKY aaMITOHEKTWHA aaWITOLIMTA-
Mu [45]. ATopBacTaTUH YCUJIMBAET COCYAOpPaCILIM-
psomnii 3¢pdext TMTBXKT aopThl y KpbiCc 3a cuer
yBeauuyeHus: cuHresupyemoro e H,S [46]. Takum
00pa3oM, BIMSHUE CTaTUHOB Ha OMOCHUHTE3 aJauIlo-
LIMTOKMHOB U UX POJb BO B3aUMOIEUCTBUSIX MEXIY
KT m cocynmucToii CTEHKOI TpeOyIOT HajbHEUIIero
WCCIIEIOBAHNSI.

Metdopmun. CyllecTByeT TecHasi B3aMMOCBSI3b
MEXy PE3UCTEHTHOCTbIO K MHCYJIMHY M MeTaboJIu-
yeckoil aktuBHOCTBIO KT, mostoMy oOHapyxXeHue
MEXaHM3MOB, ITO3BOJISIIONINX TOBIMSTH Ha Tiepuce-
PUYECKYIO PE3UCTEHTHOCTh K MHCYJIUHY B COCYIU-
croii crenke u [IB2XKT, Moxer mnmomoub B ee mpe-
onojieHun. B wacTtHOCTH, peryisius MeTaboiau3ma
INBXT crnocobHa yay4YlIUTb MUKPOCOCYAUCTYIO
IUCOPYHKIUIO U OOIIYI0 YyBCTBUTEJILHOCTh K WHCY-
quHy. IlokazaHo, YTO psim TIperapaTroB, KOTOpbIe B
HACTOsIIlIee BPEeMsI MCIOJb3YIOTCSI B KaUeCTBE CEHCU-
OMIM3aTOPOB MHCYJIMHA, B TOM 4uCje MeT(OPMUH,
BJIUSIIOT Ha MeTaboanueckyr akTuBHOCTH [1B2KT.
O6padotka in vitro TIBXKT rpyaHoro otaena aopThl
Kpbichl akTtuBaTopamu AMPK (5-amuHomMMuMmasol-
4-KapOOKCAMUAPUOO3UIOM, CATUIIMIATOM, MET-
(opMuHOM, pecBepaTposiOM, IMOCTEHWHOM) CHM-
JKaeT BbIPAOOTKY MPOBOCIAIUTEIbHBIX HUTOKWHOB
(PHO-a, UJI-6 1 MCP-1) u yBenmnuuBaeT akKTUB-
HOCTb TIPOTMBOBOCITAJIUTEbHBIX MOJEKYJ (amuIo-
HekTH U PPARy) B TIBXT [61, 62]. DT0 cBsi3aHO
¢ yayuymieHueM ¢ochopunupoBanust eNOS u npo-
TekTopHoii dyHkimeit [TBXKT.

MeTtdopMuH sBisieTcsl HauboJjiee pacmpocTpa-
HEHHBIM IpernapaToM IepBOM JUMHUU ST JIEYCHMUSI
caxapHoro amabera 2 Tuma u3 OmryaHumos. Ilepo-
paibHOEe BBeleHUE MeThOpMUHA BIMSIET Ha MeTa-
OosiMyeckue IMyTU B TMEYEHU M KUILIEUYHUKE, 00e-
crieyMBas €ro rUMorjnKeMHuYecKue cBoiicta [63].
VYnorpebnaeHue GPYyKTO3bl KpbICAMU MPUBOIUT K
HapYLICHUIO PETYJSLUU SKCIPECCUM aaUIOLIUTO-
kuHoB B masme u IIBXKT, uyto compoBoxmaeTcs
cocynuctoir muchynkuueit. IlepopanbHoe BBeme-
HUe KpbicaM MeTdhopMUHa ¢ DPyKTO30i U pec-
BEpaTpoJIOM YJydlllaeT MpoWIn amuloOLUUTOKUHOB,
roBbiaeT akTuBHOCTE AMPK 1 akcnipeccuro SIRT1
B aJMITOIMTaX 1, KPOME TOTO, BOCCTAHABJIMBAaeT (poc-
¢opunupoBanue aunasbl [1BXT u anuiaxonnH-uH-
IyLApoBaHHYI0 Baszomuiaraumio. Yepes AMPK-3aBu-
CUMbIe M -HE3aBUCUMbBIC ITyTU MET(HOPMUH BIMSIET
Ha TJIIOKOHEOreHe3 B MEeYeHU, IMOIJIOLIEHUE TIKO-
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3bl, TJIMKOJW3 W CUHTe3 IimKoreHa [63]. AMPK
MpEeaCTaBIsIET CO0O0 CepPUH-TPEOHMHOBYIO IpPOTe-
WHKWHA3y, YYacTBYIOIIYIO B PETYJISIIUU MeTabo-
JIM3Ma: TPAHCIOPT TJIOKO3bl, MUTOXOHIpUAJbHAs
(GYHKIINS, OKUCIEHWE KUPHBIX KUCIOT M BOCIIAJIe-
Hue [64]. AMPK umeer BaxkHOe 3HaueHUE JUTS TTOJI-
Jep>kaHusl (PYHKITMOHAIBHOTO COCTOSTHUST CEpIeYHO-
COCYIMCTON CHUCTEMBI, MOCKOJbKY akTUBalus dep-
MEHTa OKa3bIBaeT MPOTUBOBOCIAIUTENbHBIA 2 dHEKT
nocpeacTBom ycuieHus npoaykuuu WMJI-10 u mo-
nmapnenust cuHTtesa ®HO-o u UJI-6. Takum obGpa-
3oM, aktuBauuss AMPK B TTIBXT moxer paccma-
TPUBAThCS KaK aHTUATEPOTEHHBIN (hakKTop.

I'mokarononono0Helii mentua 1. [TrokaroHoro-
noouerit mentua-1 (ITITI-1) mpencrasasier coboit
MHOTO(YHKIIMOHATIbHYIO CUTHAJIBHYIO MOJIEKYJTY IS
MHOXeCTBa TKaHEH-MUIIIEHe C IIMPOKUM CITEKTPOM
addexroB [65]. UTo Kacaercsl MOTEHLUMAIBHON POJIN
I'TIII-1 B ouosorun KT, TO He sIcHO, crlocoOHa U
oHa BblaenaTh I['TIIT-1 uam sKcnpeccupoBaTh pe-
uenropsl I'TIIT-1. Opgnako I'TITT-1 u aroHUCTHI ero
pelienTopa, MO-BUAMMOMY, UMEIOT MHOXKECTBO He-
MOCPENCTBEHHBIX 2((PEKTOB Ha OMOJIOTUIO aJIUIIO-
LIMTOB, HAYMHASI OT CHIDKCHMSI HAKOIUICHUS JIUIIU-
JIOB 10 CTUMYJISILIMU amuroreHesa [66]. Kpome toro,
aroHuctsl peuenrtopa I'TITT-1 peryaupyloT akcrpec-
CHI0 amUITIOHEKTMHA M CITOCOOCTBYIOT TOJISIpU3AIin
MakpodaroB 1o ajabrepHaTUBHOMY iyt [65]. KoH-
kpeTHble 3¢pdekThl 'TITI-1 Ha TTBXKT u Bo3mMox-
HOCTb €ro yyacTusi BO B3aUMOIEHCTBUSIX MEXIy
IBXKXT u cocynucTtoit CTeHKO# elle MPEeACTOUT
YCTaHOBUTb.

Takum o00pa3oM, HalM 3HAHUS O (YHKIUU
IIBXKT B OTHOLIEHUU 3A0POBBS U ATEPOCKIEPOTU-
YECKOTO TMOpaXeHUsl COCyIOB TIPUOOPETAIOT BCe
Oosiee orueTuBBIe ouepTaHusi. Ho, Oymyuu mocra-
TouHO reTeporeHHoN 2KT, crnocoOHOI BBIAEISITH
OrPOMHOE KOJMYECTBO OMOJOTMYECKH aKTUBHBIX
BEILIECTB M KapIAMHAJIbHO U3MEHSTbh CBOIO CTPYK-
Typy M GYyHKUMU TIpYM Pa3BUTUM aIMIIO30MaTUH,
I1BXXT, Oe3ycnoBHO, B AaJbHEHIIEM CTaHET Mep-
CIIEKTUBHOM TeMOI uccienoBaHuii. Bo3aMoxHo, ca-
MBI 3axBatbiBaromnii acriekt [IB2XKT — Bo3mox-
HOCTU TeparneBTUYECKON KOppeKInuu ee (hyHKIIUU.
Pa3paboTka JIeKapCTBEHHOTO CpEACTBa, KOTOpOE
MOXET YMEHBIIUTh WJIM IIPEIOTBPATUTh BPEIHOE
Bozaeiicteue I1BXKT npu CC3, MoxeT ObITb CTOJb
K€ 3HAYUTEJIbHBIM, KaK pa3paboTKa CTaTMHOB IS
KOPPEKUUU TUCIUITUAEMUU.

KoHpaukT uHTEpecoB. ABTOPHI 3asBISIIOT 00 OT-
CYTCTBUM KOH(JIMKTAa MHTEPECOB.
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PERIVASCULAR ADIPOSE TISSUE AND ATHEROSCLEROSIS:
PHENOTYPIC FEATURES AND THERAPEUTIC POTENTIAL

D.A. Borodkina, O.V. Gruzdeva, E.V. Belik, Yu.A. Dyleva, E.I. Palicheva

Research Institute for Complex Issues of Cardiovascular Diseases
650002, Kemerovo, Sosnovy blvd., 6

This review is devoted to the analysis of data on the study of the endocrine function of peri-
vascular adipose tissue (PVAT), its role in the synthesis and secretion of adipocyte hormones — adi-
pokines (leptin, adiponectin, resistin). The results of studies on the possible systemic and local effects
of PVAT are reflected. Demonstrated data on the phenotypic affiliation of PVAT, the features of its
endocrine and paracrine functions. Pro-and anti-inflammatory agents secreted by PVAT affect vascu-
lar health and are involved in the pathogenetic mechanisms of the development of atherosclerosis.
This review summarizes current evidence that PVAT refers to special types of adipose tissue, in terms
of both functionality, origin, and role in the development of cardiovascular diseases caused by obe-
sity. In general, PVAT can be considered as a promising pharmacological target for the prevention
of cardiovascular risks associated with these diseases.
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