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B o63ope npeD:cTaR,1eHbl cuei<etrnll o crpoettttl!, csolkTBax If cPYHKIHlll"X rcponpoTCKTOptti.1x 6em•on ttplf· 
CHHC fl 5eTaTpo¢J1-1tte. On11caHa po.% ::;1T1-1x 5e.n1<0a B naroreHe3e 11 Tepamrn caxapHoro !IMa5eTa, OlKH
pel'IHJl H Mern6omttJ.ecKoro CHHllpOMa. Mblwe'!Hblil 6e.noi.: ttp11cm1, 06pa·;yt011.(HikJ1 np1t (jl11JH'!ecKoli 
HarpyJKe 1-1 llll.!IRIOII.(HJl.CJ! pery.111ropoM MHHhI TeJJOMep, neitcrnyeT Ha KJJCTKll 6eJJoro ;o(ttpa '!epe3 crn.My
JlllUHJO 3Kcnpecc1m UCPJ, H onocpclloBano '!epeJ aKnrnawuo CHrHaJJbHoro nym p38MAPK. 31-o npH
BU!l.HT K 3xcnpecc1-111 6eTaTPO<trnm1, yc111rn11a10wero pereHcpau1-110 ~-KJleTOK, Lt yMeHblllaiomero pe3H· 
CTCHTHOCTh K l'IHCYJli!Hy, MpHCMH H Ge1'3TPO<l>.1t:H MOTYT paccMaTpllBaThclf Kai< fJOTCHUHllJlbHblC MMWett1-1 
11e~CTBHll reponpOTeKTOpllr..IX J!CKapCTBCllt!r..JX Cpe.tl,CTB, l\TO IlOKaJaHO Ha npHMepe llCllTHAa nattKpareHa 
(Ly.t-G/u.A,;p-Trp). neIITl!..!l Lys-G/u-Asp-Trp CllHJKaCT yponeHh l'.JllOKOJb! II KpOBH, KOlrneHTpaumo micym1-

1ta 111\.laJ~e H llHJleKC MHcy.11-1HpC3l-ICTeHTHOCTll, II CTl1MYJ111pyer Jimpc)lepeHUllpOtlKY palllll'IHblX OCTPOBKO· 

Bb!X 10TCTOK JlO.IU(C.ny11o'lHOH )l(eJIClbl' TO ecTb 06.~ai<aer CXO!l,HblMJ.\ c llPHCl1HOM 11 5ernTpO$J.IHOM 3c!J¢ieua
MH. npe.n.1araeTCll mnore1a 0 pom111enT11.11,a Lys-Glu-Asp-Trp B 3m1reHern'leCKoll pery.1Jll.J,HH ~Kcnpecc~rn 
reHOB Hp11CllHa "6en!TpO<jHtHa. 11 0 eru li03MO)l(HOM nporeKTOpHOM JLelfcnn!fl np11 80JpaCTHOli naT0.,10· 
fll.J.I, CBJl13HHOfi c Hapy1I1em:1eM Cll HTeJa .llaHf!blX 6e.rrKOI!. B npOMOTOPHblX 06,1ac"N1X re HOH HpJ.1c1rna " 6e
TaTp0tf>HHa Haib.ettw npen.no!laraeMble call:Tw Cill!JhlBaHJ.tJI GGCAG 1-1 CCACA .11.'UI nerrnma Lys-G/u-Asp-Trp. 

K.tt0'fet11>1e C11osu: .Hp11c1tH, 6eTirrpoqHIH, caxapttblM mrn6eT, nemJ.1.11 lys-Glu-Asp-Trp. 

BTopoe .n.ec.aT.HJJ.erne XXI BeKa oxapaKTepHJoearrocb 
pS!JlOM OTKpbITIIH B o6JTaCTif rep0Hro.11onm. B 2011 r. 
Wyss-Coray, t1cnoJTh30BaB Mero,:i re-reporeHHoro napa-
6ttoJa (co31.1aHtte ofiwero Kponoo6paweHH.H y crnpotl. 

H .'AOJTOllOR MblllHI), ycTa!IOBlfJl, 'lTO KPOBbCTaphlX OCO

fieH llbl3bT8aeT .u:ereHepam110 Heil:pOHOB B paJJUl.'IHhlX OT
llCflax uempam .. Hoil HCPBHOil CHCTCMbl (UHC) MORO· 
llblX lKHBOTHblX. 0,IDHIM J.13 coe..·w11emdt OKa3bl.BaIOLUHX 

OTPimareJihHoe B03D.di"cTBue Ha UHC. sra.rrnerc.a xeMo
K1rn CCLI 1 ( 3onuccHH I). Co.llep*.am-te CCL 11 y qeJ10-

BeKa J.l llCHBOTHblX c B03pat."TOM yBeJJ.l14J.IBaeTCR (8, 70]. 

B 1013 r. rpynna aMepHKaHCKMX y'!eHb1X (Loffredo 
11 coaaropbl, 2013), np11MeH1rn MeTOll rereporettHoro 
napa6Ho3a, o6Hapy.>Kmrn, 'ITO y crapblX Mbllllell, cTpa
n:aiomttx 1<apn:Ma.rrbHoi-\" rnnep-rpo¢iuefi, KpOBb MOJlO· 

11.b!X .lK.ttBOTHblX nonHOCTblO JIHKBH.m-tpyer CHMilTOMbl 

Ja6onesamrn. TaKoi1: 3$¢ieKT npoRBJHIJI LIH<PcflepeH
l.il'l"POBo•rnblif ¢>aKTOP pocrn- ll (growth differentiation 
factor-I I, GDFIJ ), OT.HOC.HLUHlkJI K cynepceMeHcrny 

TpaHc$opMHpy10w:ero Q>aicropa pocra 13 (transforming 
growth factor-13 - TGF-~), ypoBeHb KOToporo c B03-

pacmM YMCHbWanCSl ISSJ. 
B 2012 r. rpynna Kccne.noeare.J1.eil., pa6oTalOUJ,aJl no11 

PYKOBo.rrcrnoM Sbpiegelman [241, coo6uurna, 'lTO nptt 

¢ltt3ft'JeCKOH .HarpyJKe Bbl.llCJHleTC.8 ropMOH l-IPMCHH, 

co11ep.lKamrn KOToporo y n10.ueii no;fG!nOro 11 crap1.1e
c1<oro B03pacra no cpaBHCHlflO c MOJIOJlblMl1 CHHJKC
HO f 5, 23. 61, 66]. Ycmttoa11eHo, '!TO cywecrayer rec
HaH CBS£3h MeJK.!IY KOHUCHTpau11eH. HPJ.\Cttlla H .LIJUt HO!i 
Te.JTOMep [61 j. 3ro 110JBO;JffeT oxapaKTep1noeaTb 1tp11-

c1-1tt KaK 6CJ!Ol< MOilOllOCTH {65, 74j. 

Eerarpo$HH (attrnono3T1rn-8) 6wJI OTKpwT 

a 2004 r. 130]. 0.11HaKo ero rcponporeKTOpHble csoA
CTBa 6bl.~ll o6Hap~eHbl JBlillh BO BTOpOM .[leC.f!Tll

JICTlltt XX.I B. B 2012 r. fiwno noKaJaHO, 'lTO KOH· 

uettTpauHll 6eraTpoqHma Koppemtpyer c ypoBtte~ 

TPJffJ11mepll11.oe 1'62\. BcKope 6b1Jl0 ycrnHoBJTeHo, '"lTO 
6eraTJ)OQJMH SJBJJR.eTcR pery.rrnropoM npomt<Pepamrn 
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~-KJ1eTOK IlOll)KeJJy,11.:0'IHOH :>KeJJe3bl [ 76 j. CTo.11 IIJ1Hl!Hl1-

eM 6eTaTpoqmtta TOpM03HTCH aKTHBHOCTh mmonpo

TeHHJJHnaJhl, 6JJaI'OJlapJ1 'leMy :rro coell.lftteHlfe CTony

'llfJJO H83BaHHC JUma3HH (lipasin) 142, 78]. 

KPATKAH XAPAKTEPHCTHKA HPlfCHHA 
H BETATPOll>HHA 

feH fadc5 KOJlHpyeT nporopMott FNDC5 (fibro
nectin type IH domain containing 5), 11:BJJ1uoll\Hi1c11 

TpaHCMCM6paHHblM 6C..1KOM, COCTO.IJIUHM y 'leJTOBeKa 

H3 212, a y MbllllCfi H KpbIC H3 209 aMHHOKl-ICJJOTHhlX 

OCTaTKOB. CepHRtthle coKparueHHI! MhTWll npHBOJll!T 

K nOBblWCHMJO B HHX 3KcnpeccHH $aKTopa PGC-lct 
(peroxisome proliferator-activated receptor gamma 

coactivator la:, KO·aJCT11aaTop peuenrnpa nprun1$epa

u1-m nepoKcncoM). PGC- Lu onocpe!l}'eT ysenw1emte 

3Kcnpecc1111 FNDC5 11 yae.nw-iettHC HHTeHCJ.!Bttocrn 

ero MO)lHQntKaUJm B HpHCHH. np11 YCH.1CH!lOtf paOoTe 

Mblllll.\ 6e.1ox nO)laeprae= orpattlfllCHHOMY nporeo

mny, 6naroJI<lpH 'ICMY npOHCXO.!UIT o6pa30BaHHe npo

MC)l{YTO'!HOfO perym1rnpttoro nenTI1.11a. CTpyKTypa 

6e.rIKa BK.rlJO'l.aeT B cefo1 CHfHaJihHhlH nennm, llBa qm-
6potteKTHHOBblX 1\0Metta 11 l THna ( Fnl I I) H C1 -KOHUC

BOH rn;:i;poqio6ttwii l(OMeH 124, 38]. 

fiocJJC TOro, KaK C 1-KOHUCBOH 1\0MCH OT1le:lHCTCH, 

ocrneumtic.11 nenTHll OTW,eCTJJfleTCfl npo-rea3oif, rn11-

KOJI113J.lpyerel'l., a pe3y.'lhTaTe qero 06pa3yeTC11 OKOtt•ia

TeJihHhlH peryJJl'l.TOPHhlit nennUJ., BKJJIO'falOW,HH B ce611 

112 aMHHOKHCJJOTHblX OCTaTKOB (y 'Ie.~oeeKa - c 32 
no 143; y KphlC - c 29 no 140) M coxpaHfl10TU11il 6oJJb~ 

rnym 'laCTh Fn 111-noCJieAOBaTeJihHOCTH (p11c. 1 ). MOJ1e-

1q1m1pmrn Macca HpHCJrna 'leJlOBeKa 11 Kpb!Cbl COCTIIJl;1SJ.eT 

12 K,lla (57J. Hantt'f\.fe HpHCHHa y 'feJJOBeKa TIO.llTBepJK-

1lCHO c JTOMOUlhlO Macc-crre!CTpOCKOmHl [23J. 

FNDC5 

CHHTCJ 11p11c11tta ocymecTBJ111eTc11 s MhllllUax, )l{H

poaoii TKaHH' MltOKapl(e, ne'leHH' IlO'-IKaX, CJllOHHblX 

)KCJIC3ax, CilHHHOM Ii roJJOBHOM M03re, KOCTHOil TKa

HH, IlOll:>KCJJYilO'l.HOtl. lKe.JIC3e, CaJihHhTX JKC..1C3ax, .llH'l

HHKax [ 381, 0ecrn6yJJ11pHhlX R;:i;pax npo;:iOJJroaaroro 

MOJra 11 K.HCTKax CTypKlfHhe MOJ::+:eIJKa [27]. KpoMc 

Toro, 11PHCHH o6ttap~eH B no,11,JKe.'ly;:J.O'IHOti )!(Cne3e 

(ocrpoBKM Jlattreprattca, cepo3Hble au11Hycw, KJJeTKH 

ettyTpHll.OJJeaoro 11 MCJK,'.IOJJCBoro npoToKOB), ne'!eHH. 

(renarouttTbl, KJJeTKH Kympepa 11 c1-1ttyco11.aaJ1hHble 

3H1lOTeJIHaJJhHble KJICTKH), CC.1c3CHKC ( IlOl(KallCym1p

HhJll penrott 11 nepHapTepm1JJhtth1JI: mtM$ant'!ecKJtif 

JIHCTOK), )l(C.'lYll.KC (napneTa.'lbHhlC KJJCTKlt )l{C.1Yl(Ka 

11 TYHl1Ka MhlWC'IHOtl K.~CTKH) f 38J. 

rett 6eTaTp0$1tHa l(e.JIOBeKa pacnonaraeTC.11 H XpO

MOCOMC 19p13.2, noKyc KOTOpotl. accou11npyeTC.ll c .'llt

nonpOTeHHaMH BhlCOKOfi Il.J10THOCTH (JITIBTI) B Cb!HO

POTKe. TpaHCKpHnT 6eTaTpo¢lttHa 'leJIOBeKa COCTOHT 

113 IJeTblpex 3K30HOB, K01lHPYIOllUIX npoTeHH, COCTOl!

wm';\ 113 198 aMHHOKHCJJOTHhlX ocTaTKOB. N-Kottue

Bal! <:raCTh 6ennpo¢mtta JlBJJl'l.eTCll TPaHcMeM6paHHblM 

6eJIKOM, co.uep:>KalllllM IIOCJleJIOBaTeJ!hHOCTH, nepe.!la-

10w.11e CHrHal!bl BHyrpb KJJCTKH [77]. 

MPHK 6eTaTpo$HHa nmepJKCnpecc1tpyerc11 y MhTWH 

B neIJeHH H KOpH'IHeBOM JKJ.tpe H yMepeHHO JKcnpec

c 11pyeTCH B 00).1,KOJKHO-::+:ttpOBOfi KJlCT'laTKe, IIO'!Kax, 

TOHKOM K11We'!HH.Ke H cepn:ue. Y '!ei1oeeKa MPHK 6e

TilTP0¢i11tta c11J1bHO3Kcnpecc11pyeTC11 e ne<teH 1-1, 11 orpa
Hll'ICHHO B JKJ.tPOBOH TKaHH, MOJre. TIPllMOH KHUIKC 

tt cepnue [62]. CJJeuyeT OTMeTJ.l.Tb, '!TO npo$ttJJh 3Kc

npecctt» M PHK 6ernTpoqimm accouH HponaH c aKTHB

HOCThJO cx-¢ieronpoTeHtta KJJencax paxa ne4eHH [63). 
Ha.m"!He nmepMeTH.'IHpoBaHHJI JJoKycos retta 6emrpo

qnrna CTpll 1rnppcl3e ne'leHH tt renaToUCJ1JJJOJJJlpHoti Kap

UHHOMe MO)f{eT yKa3blB8Th Ha TO, '{TO 3KCnpeccm1 3TOro 

B He KJH!TO'l lloe 
npOC'TpaHCTBO 

BHyrpl!KllCTO'lHOC 

npoCTpaHCTBO A?JV 
!l>l!JWICCKllll 

Harpy3Ka 

N H rtta.J bH bl~ 
nenTH,.!.J, 

([I Hl5po He Kr II HOllbl ~ .[\OM eH 
l!J rnna c 

I 
PGClu 

' FNDC5 

n po!'eO.'lllJ ' 

HpHCMH 

i-JpHCllH 

N 1<l5pottef~HTi;.00aa"'ll ao.1teH C N 

12KDn 

PBc. I. CxeM" orpaHlt'rnHHoro nporeo.~113a nporopMoHa FN DC5 c o6pa30BaH11e.\t pcrymnopnoro nennma H p11c11Ha. C11HTe:i FNDC5 
cmMy1rnpyeT<:J1 PGC-! a, KOTopwtt 1o:cnpecc11py~T<:J1 np11 ¢i11Jw1ecKoli. 11arpyJtce ! 57 ). 06ru~a~eH1ui: FN DC5 - fibronectin type l ll dnmain 
conrnining 5, PGC !« (peroxisome proliferator-activatcd receptor gamma coactivator !-alpha) - ncpnKCHC<lMa npo.11t¢icparop-aKTl!BHpo

MHHhlli. peuenrnp ra~tMa Korucr11oaropa 1-a.~b<\ia. 
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ropMOHa OTj)3)1(3eT .ll.HQ>$epeHUHPOBK}' KJICTOK ne'leHH cywecTBe1rny10 POllb B narnreHCJe O:>KHPCHIHl, Me-

JlHlllb B YCJlO.BIDIX HOPMbl (22). Ta6omrqecKOfO CHH.llpOMa H en 126, 29, 35J. BblcKa-

UeJib"IO o6Jopa llBHJIOCb 0606mett11e CBC.lleHHH 

0 pom1 HpHCJ.1Ha H 6eTaTpoqnnia B naTOfCHC3e J1 TC

parunt:. ca.xapHOfO .!(Ha6eTa (C.ll), 0)1<.HpeHH.ff H MC·

Ta601rn'leCKOfO CHH.il,pOMa, a T3K.ll<e B03M0.)l(H0CTb 

no..11,eml.TbCff co6CTBCHHblMH .ll.3HHblMH no 3IlHfCHe

TH'ICCKOli peryJillUHH 3THX BHOBb OT!<pblThlX 6eJIKOB. 

POJib HPHCHHA H 6ETATP04:>HHA 
B IlATOfEHE3E PA3BHTHR 

CAXAPHOfO .UHABETA, OJKHPEHUJI 
H METABOJIH'IECKOfO CHH,Il,POMA 

Cll llllJuteTcst O.!(HHM 113 caMhlX pacnpoc1paBeli

Hb1x 3a6onenaHHH y ,1·11u paJHblX ao3pacTHblX rpynn 

19). no AaHHblM MCJK,ll,)'H8p0,!1HOM <l>e)l.epaumt: ;ma6e

Ta B 2011 r. 'IHCJTO OOJibHblX C.ll. so BCCM MHpe cocrns

muro 366 MHJIJIHOHOB. npe,!l.TIOJJaraCTCSJ, 'ITO K 2030 f. 
t.fHCJIO 6011bHb1x C.ll .nocrHrHeT 7,7% or o6mero •me· 
Jla JIIO.lle.R, )KHBYWKX Ha 3CMJle, H npeBblCHT 552 M~tJI
JlHOHa (49). 

naTareHeJ, .KJIMHHKa H repan11.11 C.ll-1 11 C.!l-2 xa

paKrep.1uyeTcsi CYl1JCCTBCHHblMH pa3n11•111S1MH. 

C.L(-1 .11nJT.11e.-rc.11 ayToHMMYHHbJM 3a6oJTenaHtteM, 

npM KOTOPOM o6p33YJOTC.ll 3HTl1TCJJa K co6CTBCHHblM 

~-KJleTKaM nOIDKCJIY.1104.HOH .)l(eJIC3b! , B PC3YllbTate 'tero 
B03HHK8CT 11X ll,CCTPYKlU1JI 11 HCD:OC1'3T0'1HaJI Bblpa6oT

Ka HHCymma. C.ll-2 xapaKTCPH3yCTC}l PAAOM MCt a6o

Jl11'1eCKMX paccrpo.ikTB 11 CCKpeTOpHOA llHCQ>yHKUHCH 

~-KJieTOK. KaK npaBHJJO, Cll-2 npo.11BJJ.11.eTc11 naBbl· 

lllCH.HOH ycTOii'fHBOCTblO (pe3HC1'CHTHOCT.b!O) K 11H

cymrny. ,IlCJ10 B TOM, 'ITO B HOpMe pe3HCTCHTHOCTb 

K HHcymrny Bbl3b1Baer l<OMflCHCaTOPHOC YBeJJHllCHHC 

CCKPCUIUI ~Toro ropMOHa, 611aro.IJ.ap.11 lJCMY rron.aep

)((HB8CTCSJ cocro11HHe HopMorn111<eMn11. Cll-2 pa3BK

naetcst, Kar.ti.a 13-KJJeTKH He MOr}'T KOMneHCHPOBaTb 

ynenH•1em1e norpe6Hocrn n .lfHcymrne. nocne nep

noHa'fa~hHoro ycHJJeHHSI npomi$epauH11, $yHKl.\1n1 

~-K.IJCTOK HapywaroTC.R. KpoMe Toro, npH c.n-2 Ha-

6mon:aeTCSI lll-IC4>YHKU.H9 mmHll.HOro o6MeHa, •JTO 

npHBO,lll1T K pa3BHTHIO aTCPOCKJiepo3a 12, 6, 12, 16}. 

Eme 6onee CTpeMHTC.JtbHO YBCJIH'IHBaeTC}l .llOJI.R Ha
ceneHH.11 c MCTa60,1wieCKJ.1M CHH.!lPOMOM, KOT0pbli1 

npe,nlliecTByeT pa3BHTHIO CJl-2. MeTa6omPiCCK.HH 

CHHtIPOM pa3BHB3CTCSJ y JIHU c H36blTO'IHOH M.accoii 

TC.Ila. no nparHOJaM, K 2025 r. 'fHCJICHHOCTb rrauH

CHTOB c MeTaOOJHl'ICCKHM CHH.llPOMaM· MO>KCT npeB.bl

CHTb 500 MJIH •1enoseK. Ka)l(Jlbiil ro.a .n:o 15% JIHU c Me

rn601111'!e·CKHM CHH,UpOMOM 3a60JICBaJOT Cll-2 (I). 

B nocnen.HHe ro.n.bl no11B1u1c.si: u.11KJI pa6oT, ce11.ne

TeJ1bcTBy10umx 0 TOM, •rro <t>YHKUIHI .11pl1C.11Ha f1 6e
TaTpO<lntHa TCCHO CB.H33Hbl Me)l(,Q_y co6oli .11 .11rpa10T 

33HO rrpell,TIOJI())l(CHHe, 'I.TO cpC.llCTBOM .!Lil.II 11e•1emu1 

C)l-1 H C.ll.-2 Moryr SJBWTbcsr np11c11H" 6eraTpocJ>HH 

[52, 64). 

B onblrax, npoBe.llCHHblX Ha Mblwax mrnHM STZ 
(the streptozotocin-induced diabetic nude mouse mo

del), 6bJJTO nOK333HO, '!TO BHyrpM6prormlHHOC BBC· 

D.CHHC peKO~t6miaH·THoro HpHCHHa B D.03e l Mr/Kr 

npHBO.D.MT K YMCHblllCHHIO KOHUCitTpau1111. fJ1JOK0-

3bl B KPOBH. BMecre c TCM HH'bCKUHH HPHCHHa npaK

TH'ICCKH He noe11.mm11 Ha sec Mbrweti. Hepopa..1bHOe 

np11MeHCHHe 11pHCHHa conposo>K,11,anocb YMCHblliCHl1· 

CM ypoBH.R rmoK03bl B KpOBH. 00JIY'ICHHblC pC3YJlb· 

TaTbl 06'MTCHfUOTC.ll yseJIH'ICHHCM pacxo.na 3HeprnH 

H yCH;lCHl1CM 3l<CnpeccMH M.eTa60JU1•1ecKl1X reHOB. 

ABrophl c'111Ta101', •1-ro np11MeHeM»e HPH.C.HHa np.11 C.ll 
nplllBCAeT K CHl'DKCHH IO .ll03bl BBO.ll;lfMOfO c Tepanesnt

qe.cKOH UCJlblO HHCYJUlHa [32). 

Gao H coa8Top.bl (2016) nony'IHJlH BblCOKOO'IHwe11-

Hwif peKoMfo.THaHTHbJH HpHCHH, yc1t.1rnoa10m11if 3KC

npeccmo reeos, co11JaHHhlX c mmaJIHJOM (hsl, atgl, 
fabp4) 8 8.ll»llOUHTaX. Ilo.a ACfiCTBHCM Hj)HCHHa B03-

pacTanO flOrJlOlilCHHC rJJIOK03bl anHnOUHTaMH Ha npo

T.11.ll<CHMtt 2 cyr, nocJie •1ero 3Ta peaKUIDI oc.na6esana 

u noneocTblO npeKpamanacb K 6 cyr. Ha ocH0BaH1m 

flOJly'lelittblX A8HHblX aaropbl npHlllilH K BbrBO.UY, 'ITO 

BHCIGTCTO'IHblM HpltCHH crroco6c11 1na.HMO.ad1cTDO

B8Tb c HCHJBCCTHbJM peuen.TOpOM 11 , T'<IKl1M o6pa30M, 

crnMyn11poBaT.bp38 MAPK- 11 ERK/MAPK. npH 3TaM 

B perym1ropHhlt! npouecc ao.BJ1eKaeTcR 6enoK PGC la, 
6JTaronap.11 •reMy yneJJM•1.HBaCTCA 3KCnpeccH.R 6en
Ka FNDC5. npoTCOJIHTH'ICCKOC pac11.1enJICHl1C 6e.1Ka 

FN DC5 npHBO.ll.IU K 06prooea11H10 aKTHBHoro ropMo

Ha HPHCJH!a. JilpHCHH OKaJblUaCT 8.llmlHHe Ha MOJICKY

Jlbl, ca.113aHHb1e c mmomt3oM, Ta1<11e KaK HSL, ATGL, 
FABP4, '!TO npHBO.IUtT K ycHJICHHOMY DblCBo6o)l(Jle

HHIO r .rmucpo.!Ja H CHH)l(CHHIO HaKOTIJTCHH.R mmH;J.OB 

B 3,ll.HITOUHTaX (pHC. 2). nony•fCliHbJC pc3y,'lbtaTbl. RB· 

n.llTOTCSI 3KCnepHMCHTaJibHblM AOKa3aTC.~bCTBOM 803-

MO)KHOro rrpHMCHCHH.11 HPliCHHa .iljfll ne•1e11vr.11 0.)l(H~ 

PCHHSI 11 Meta60JJ11'1CCKHX pacCTpO.HCTB, CB.R3aHHblX 

c oxrnpemteM (34). 

YcrattoBJJeHo, ttTo y MY)l('f.HH H )l(CHlllHH cTapme 

35 JieT, cTpanaioumx O>KHpe1n1eM, cywecreyeT 1<oppe
JIJ1u.11.11 MCX<ll.Y YPOBHCM 11PHCHHa 11 HH.UCKCOM MaCCbl 

TCJJa, .lt<.HpOBOH Maccoli, OKJ)Y.lKHOCTblO TaJJHH, COOT

HOUlCHHCM 0Kpy:JK.HOCTl1 Taf111H K OKpy)J(.HOC"rH 6e.upa, 

11em11HOM H C-peal<THBHhlM 6CJJKOM (hs-CRP). Tio

ny'ieHHble naHHblC CBl.f.!lCTCJibCTBYIOT 0 CBSl311 MCXUJ.Y 

co..11,ep.ll<aHHCM HPJilCJ'!Ha H OCHOBHblMM napaMeTpaMK, 

xapaKTCPH3yFOIIU1Ml1 O.lKJilPCHlie (59). 

Pardo H coaaTOpbl (2014) H3Y'IHilH COAepJKa1111e 11pn

c.11ua B JCPOl3l1 npH 3KCTj)CM.aJlbHblX 11.H!l.CKCax MaCCbl 

YCTI EXH <l>HJHOJlonr4ECKHX Ht\YK TOM 49 N9 1 2018 
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Pltc. 2, npellnOllaraeMbll! MOileKYilJIPH&lll MCX3HHJ~I .~ellCTBllll HPHCHH<l B a.l!HnOUttTaX f34J. 06o311a~e11w1: A.QP7 - aKDaflOPHH 7, A.TGL 
(adipose triglyceride lipase) - JK1tponm1 rp11rnm1epH.a ;rnna3a, !lAf - J11taU11J1rnnucpo.~. ERK (extrncellular signal-regulated kinase) - BHe· 
KJICTo•masi c11rnru1-pery1111pyiowaJ1 K1ma1a, FA.BP (fally add-binding protein) -&:,101<, cDW3bleaiow.Hil. lKHp11i.1c KllCJIOTbJ , C.lKK - c1.10-

6oJ1Hble lKllpHbJe KHCJIOThl, FNDC5- tibrnncctin type Ill domainCQnL1ining, HSl. (hormone-sensitive lipase)- ropMOHO·'lyncTS11Te11M~a11 
n11m13a, MAGL (monoacylglycerol lipase) - MOHO<IU1tm11tuepo.1 .utnaJa, MAPK (mitogen-activated protein kinase) - MllTOreH-aKTHbH· 
pyeMaR nporeHHKHHa3a, Mr - MOHoau1rnrirnucpo.~. PGCla (peroxisom.e proliferator·activat.ed receptor g11mma coactivator I-alpha) -
nepoKCHCOMa nporrmjleparop-aKTHBMpooaHHWM perienrnp raMMa KnaKTHBoTopa 1-aJJb<lla, Tr - TpHrn111iepH.!lbl, UCPI (uncoupling 
protein I) - pacuenm1eMbtil npoTelfH l. 

TCJta M ee COOTHOillCHHC c 6a.3aJibHbIM MCTaOOJIH.3-

MOM. B HCCJJC.!lOBaHHH npHH.sm.11 )"laCTHC 145 nauHeH

TOB, B TOM 'IHCJJC 96 C MCTOUl,CHHCM (30 HJ HHX C Bbl

pa.lKCHHOH attopeKCHe~) H 66 c O.lKHpeHHeM; 49 moneit 

HMC.'IH HOPMa.JJbHbitl BCC. Yponem. HPHCIH!a B nJTa3MC 

6blJI 3Ha'IHTeJlbHO noab1weH y mo11eii c m1rnpcHHCM 

no cpaBHCHH.IO c HOPMOA H CHH.lKCH npH anopcXCHl1. 

y naUHCHTOB c OlKHPCHHCM, no cpaBHCHl110 c JJIO.Llb· 

MH, CTpa,naJOIUHMH attopeKCHCH, OTMC'laJTC.SI' BblCOKHH 

pacxo.n; 3HeprnH B no1<oe l'l np11 qm3WJecKot1 narpy3-

T<e, HO Bbl.11.B.IISIJlOCb CHlf.lKCHHC 3HepreTH'JCCKO£% aKTIAB

HOCnl np11 cpaBHCHHH c nam1eHTI1M'H c HOpMa..'lbHO~ 
Maccoti Tena. Hau6oJThwee noBblUJCHlfe 1<0Hue1npa
u:m1 HpiACHHa npH $H3H'!CCKOti aKTHBHOCTH BhUIBJlC· 

HO y JlJOlleil c HOpMaJI.bHOH Maccoii TeJTa, MCHbUIC -

npH o.lKHpCHHH H aHope1<c1m. CTpn Ha.'.JHa•1ett1m .imeTbl 

M}'}K'IHH3M C O)l(lfpCHHCM RCC H KOHUCHTpal(HA HpHCH

H3 n KPOB.11 CHIDKanacb, HO qepe3 24 He.n;em1 ITPH BOC

CTaHOBJICH.1111 seca KOHUCHTpauHH HpHCHHa B03Bpa
wa.nacb K HCXOAHOMy ypO!JHIO (28, 19, 58}. 

np11 fOJtOAaHHH KpbtC C 11CX0.11.Hb1M HOpMallb

HblM BCCOM Ha nponllKCH11H n:ayx HCllCJlb, HCCM<Yl'P.sl 

ml JHU'llATCJlbHOC CHll)l(CHHC MaCCbl nma, cep.llua, no
'fCK H MbllllU, a TalOKC yMCHbUJeH11e B KPOBH KOHUeH

Tpamrn rJIIOK03bI, o6wero 6eJu:a H a.i1b6yM11Ha, m1-
nHJlOB, B TOM •rncne 1·p11.rmmepH.ll.OB H CB060JlHblX 

)l<HPHblX KHC.TTOT, ypoaeHb l1p11c1ma OCTaBa..'ICSI CTa-

6HJlbH hrM l SOJ. 
Y JtlOllCH AO paJBHTHR Lrna6eTa ypoaeHb MPHK 

FNDCS .s Mb1wuax, .>KHpoeoJ.i TKaH.H w. rJJJa3Me 6blJI 

OTHOCHTCJibHO BblCOK. 0,nHaKO nocne pa3BHTl1ll 
CLl.-2 co,11,epX<aH11e MPHK FNDC5 B .>KHpoeoit TKaHH 

lf TIJiaJMC CHH:>ll'.a ... 'IOCb Ha 40% H 50% COOTRCTCTBCH

HO. B TO .lKe BPCMSI co.nep.ll<...1HHC HPHCHHa B KPOBH 

flOJIQ)KJffeJlbHO KOppe1mpo11a110 c MblWC4HOM Mac

COH 11 cl>aKTOp3Mll, onpe.!ICJlJilOIUHMll HHTCHCHBHOCTb 

npoueccoe MeTa00.1fH3Ma, H orp.11uaTeJtbHO - c ypon

HeM fJl)()X03bl H3TOU{aK (48]. 

B 3KcnepHMettrax Ha Mblwax co cTpenTOJOTOuH
HOM JUiJJ.YUHPOBaHHb!M c..u. 6blJTO noKa3aHo, <!TO JTC

tfCHHe upucHHOM 3Ha'!Jl'Te.i1bHO y11)"lwa;10 4>YHKQHro 

3H.ll.OTCJUUI H COKpaIUaJIO ruJOIU3.1Ib aTepocKJTepOTH

'leCl<l1X 6nAweK. B onblTax in virro ycTaHOBJleHo, 'lTO 

II llp1'1CYTClllH.H. HpHCHHa ll nyno•mo.H .llCHC CJi.H)l{aeTCll 

YCnEx11 <t>M3HOJIOrH'lECKHX HAYK roM 49 Ni 1 2018 
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lJliCJlO 3H,UOTe.JlltaJI.bHblX KJleTOK qe.JloBeKa, Il011,8ep

)l(CHHhlX anonT03Y npH .nelkTmUI Bh!COKHX 11.03 rmo

K03bl. Hplfclttt, nOBblWIUI aHnfOKCH11aHTH)'10 aKTHo

HOCTb, cnoco6eH ocna6JJHTh oTplllUITeJibHble peaKQin1 
opraHM3Ma Ha OK1tCJJHTe,11bHbJH cTpecc. B onblTax 

in vivo w in vitro noKaJaHo, <JTO ttpltCHH yaeJJlt<Jm.rn

eT cpoccpop1rnHpoBaH1te AMPK, Akt 11 eNOS a aop;e 
MbTwef! 11 nyno"IHO~ aette "leJJOBeKa. Ha octtoBamrn 

IlOJI)"ICHHblX l13HHbJX BblCK33bl.BacTCJI rrpC.!IIlOJIO.lKC

HHe 0 TOM, 'ITO HpHCHH MOlKeT IIPHMCH.f.ITbCH y JllO.!ICH 

c CJl iurn npe.eynpelK.lleH!fSJ paJR1tTif.11 aTepocKJ1epo3a 

11 ccp.ne<tHO-COCY.!lllCTblX 3a60JTeBaHHff (3, 56J. 

Cornactto .uattttblM He c coasropaMH [43), y 6oJTb
HhTX C.ll-2 no cpanHen1110 co 3.!lOPOBblM1'1 JIJOJ\bMll 

co.11ep)l(aHYIC HpYICHHa B KpOBH 6bUTO 3Ha'l.HTCJlbHO 

CHIUKetto, a yp0Tett111tta 11 ~ peJKO nOBblwetto. Kott-
11e.Hrpal(ID1 HPJ.tCHH8 B Cb!BOPOTKC OTPIUl3TeJJbHO KOp

peJIHpOBaJia c yporett111HOM ll, reMornofotHOM Ale 
lf 3KCxpe11Heii ar"Ibfl)'M:Htta s M04.e. BbiRBJleHbl noJlo

)l(H'reJJbHhle KOppeJJHQ1rn MClllllY co,'lep.)l(aHHeM Hptt

CHHa B CblBOPOTICC, MblWCtHfOt! Maccoii, CKOpOCTblO 

KJJy60'lKOBOA $HJihTpatu·rn, XOJICCTepHHOM H Jil1IlO
npOTettHaMH HH3KOI% IUl.OTHOCTif (J1 n Hn). YpoBCll.b 

ypOTeH3HHa II OTpm.r.aTeJThHO Koppem1ponan c Mbl

we<rttotl" Maeeott. Mex;zy TCM, co11ep.>Katt11e wpHCHHa 

H ypOTeH31-rna II a MOIJe xapaICTepmoaa;iocb noJIO)l(H
Te.JlhHOH KOppe.'UJ.UHeR. nyreM MHO:.KCCTBCHHOTO pe
rpeCCl10HHOf0 aHaJUlJa ycTaHOBJl.CHO, 'ITO reMorno-

6Jrn A le 11 u11pKy,,.11pyrou.v-1t! ypOTCHlHH II HBJUuorcR 

HC3aB"HCHM bl M 11 cpaKTOpaMJf' pery.rnpy!OUJ,11Mll COJiep
JKaHHe HPlfCHHa B KPOBH. npe;icraBJICHHbTe peJyJTbTa
Tb! rTOJBOJUIJll1 aBTOpOM BblCKa3aTh 11pe.anoJJ0:.4CeH11e, 
•ffo ypoTeH31111 II 11 Bhlcoxoe con:ep~HJl!e rnJOK03hl 

B KPORH Rll.tlHlOTCR <PaKTOpaMH, npenSITCTBYIOUJ,HMl1 

cexpewrn KpHCHHa H3 Mbl.UIU. 

AHaJlor114Hhle pe1yJYhTaThT 6hrnH noJJy'LfeHbT 

y 60JlbHb\X C,ll 1-1 IlO'IC'tHOf.t HCJJ:OCTaTOIJHOCTbJO, 

crpa.n.a10m11x m1mpe11MeM 153, 54). BbTCKa3&1Baer
csi npe.n.nOJIOJKCHHe, •ITO npH OlKHPCHHH tta6.~10na

CTCR pe3HCTeHTHOCTh JlllilH.1\HOfO o6MeHa K HPHCH

Hy, attai1orn.'lHaJl TOA, 'ITO OTMe'JaCTCSI Ha KtteyJJHH 

H nennrn [32j. Bro :lKe speMR MHTCHCMBHbTe <PKJMIJe
cK1-1e ynpWKHCHHSI y JH1U c Mera60JTH'ICCKMM eKttnpo
MOM, KaK Hy JJJO.!lCH c HOpMa.ltbHbIM BCCOM, npHBOJISIT 
K )'BCJUl'leHHIO YPOBHJl HPMCHHa B xpOBH [45]. 

YcraHoBJJeHo, 'ITO BblCOKOe co.n.ep)l(attHe npHCM

Ha B KpoBH o6Hapy)l(CHO y 3l!Op0Bbl)( JTJOJ},eH, 6onee 
HHJxoe - nplf npen.ua6eTe 1-1 caMoe HK3Koe ~ y 6oJJb
Hbtx C)l;. Y MYJK'lltH H .lKCHll\11 H BhlSIBJJC H bl nO.flO)l(M

TCJJbHblC xoppeJIHUHH Me:iK.Jl,y yponHeM HPHCHHa H HH

ACKCOM MaCCbl Tella H OTPHQ3TeJihHble - c fnl.OKOJOH 

ttaromaK H conepxattHeM ne'leHoqHblX <J>epMeHros -
aJJ.aH11HaM1morpaMc$epaJ01! H acnapraraMHHOTpattc

cpepa10.H (23]. 

He Mettee ~unepecttble XJHHble no11y•1eHb1Hu11 co
aBTopaMH (2016), H3Y'HtBWHMH conepJ1caHMC HPHCHHa 

B KpOBK y l72 60.:1bHhlX Cll-2, 11 mM 'IMCJle y 32 J.t3 HHx 

c npOiJ..Hd>epaTHBHOii .J,Ua6eTJf'lCCKOH pen1HonaTr1-

di. YcrnHon..r1erto, 'lTO npM C.Ll KOHUeHTpaum1 KPH -

CHHa no cpaSHCHl110 co 3)1.0pOBbIMH JJJO,llbMH 6b1Jra 
CHH)i(etta. Oco6etttto mnxotf otta oKa3a.1acb y OoJib
HhlX Cll-2 c Mll.1<porno6y111-1HeM11eti, no cpaBHeHHIO 
c TCMH, y KOrO BhUl.BJH!JlaCb MHKporno6yJ1HHCMHJf. 

Co.aepJKam1e 11p.HCHHa n CblBoporKe y nau11eHTOB 

c C,!l-2 oTpHuaTeJTbHo Koppe.1111poea.JJ0 c B03pacToM, 

ypOBHCM rJTJOKOlbl B rTJI8.3MC HarowaK, HHcymrnope

:ntCTCHTHOCTblO, CO,llepJKam-1eM MOIJ:eBliHhl, KpearH

mma, 11 no.~Oll<HTe.llbHO - c KJUIPCHCOM KpcaTHHJfHa 

H HHrHOlffOPOM 8HrKOTCH31lttnpeepaLU8JOLUero <tJep
MCHTa. Y nau11eHtOB c C)l-2 c eonyrcrny10meA npo

JIHcpepaTHBHOH .nna6en1<JecKoi'l penrnonan1en oT
Me'-leHo 3Ha•rnTeJibHOC CHl-!)KeHHC KOHQCltTpal(HH 

HPHCHHa He TOJlbKO B CblBOPOTKC, HO H. CTCJ<JlOBHLl

HOM TCJte. C.11e.nyeT TIO,ll'ICPKHY'fb, "ITO y nau11eHTOD 

c C;:J,-2 6e3 HaJIH'lHJI penrnonanrn no cpaaHeH11to 

co 3.!IOPOBbJMlt JlJO,ll;bMH B CTCKJJOBM.nHOM re.1e ypo
BCHb HPltC\.IHa TillOKe 6bIJI CHH:lKCH {44). 

Zhao 1-1 coanropb1 (2015), 0606m1-1n pe3yJJbTa

Tbl mtrH 11CCJIC,llOBamdt, BKJll01TaBllJHX 632 60JlbHblX, 

npli11L1H K BblBO.!lY, 'ITO co.11,ep)l("att1-1e npHCJ.fH8 y :l!CeH

u:orn c recrnmfOHHbIM c.a, cmt.JKeHO. BMecre c TeM, 

'fepe3 3 Mecssua noCJJe pollOB y )l(CHl.QHH, ncpeKecw11x 
11 He nepetteClllHX recTaUHOHHbli:l: Clt KOHU..ettrpauHH 

upHCHtta 6btJla OAl1HaKosoti {80). A1nopb1 c•mTa10T, 
tITQ HpHCl!H MOJ!CeT 6b1Tb BruKHCHWlfM 6110MapKepoM 

JlJUI nportt031f[>OBaHml pa38HTlfH fCCT3UlfOHHOro C)l 
Ha paHH 11X cpo.Ka.X 6epeMCHHOCTYI [ 39). 

l1Hble pe3yJihTaThI rroJly'lettbJ Piya 11 coanropaM11 

(2014). HMH ycTaHoBJJetto, •1To y 6cpcMettH.1>1x )l(CH

unm c m101peHMeM HJm rec-TaUHOHHbrM C.Ll HCCMO

TPH Ha xoppeKTHpOBKY HHneKca ~faCCbl TCJTa, J1l•ITIU

.ll0"8 H rJJJOK03bl, eo11ep)l(aHKe MPHCHHa OCT3BIL'10Cb 

noBwweHHblM. Hp\iCHH o6ttapyxeH TaJOKe a nn.aueH
rnpttbrx cocy.uax H Marep11HCKOM JIHKaopc. Ilp11 :no~ 
conepJKaHHe 11pl-ICHH3 B CblBOPOTKC nonO)l(l.fTeJJhHO 

Koppc.impoeano c ero KOHUCHTpaQ1-1eii B CITHHHOM03-

fOBOii )l(J1JlKOCTl1 y 6cpeMCHHhlX c HOPMa.JlbHblM BC

COM, 1-1 npu o:iK11pcH1111, MeTo.uoM HMMYHOntctoxH
MttqecKoro OKpall111BaJHfR 11PHCHH BblRBJICH y mo.uei:l: 
o nmorn.naMyce H Hetlpottax napaseHTPHKYJJHpttoro 
H.Upa, noJI~"ICHHblC ,!lUHHblC MOI''y"T CBH.!lCTeJlbCTBO

BaTb 0 TOM, '!TO Hf>l1CHH MOJKCT HrpaTb cymecrBeIJ
HYIO po111; ll perynHUl-li1 Mera6oJJH3Ma nyreM BOJ,!l;CH

CTBIHI Ha UHC \60). 
Wu 11 Spiegelman (2015) yKalbrna10r, •no npH

MCHcHHC HpHCHHa, K8K It qHlJH'ICCKHC npoueny
pbl, npttBOll..f.lll\HC K 'y".BCJJH'ICHlf.JO ero co.aepJKaHl-!JI 
B KPOBH, MOrYT 6b1Tb UCCTOJlh]OBaHhl 1lJU1 Tepamrn 

Yen EX H <lll1. Jl10J10fJ.1. 4 ECKJ.-1 x HAY K TOM 49 M ) 20 I K 
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TaKHX Ja6onC&aHKR, KaK C,U-2, MCTa6oJtlflfecKMX pac

crpoACTB, HCaJIKOro,ibHl>lX nOBpc;il(JlCHHA OC'fCllH. 

KaK BHJlHO HJ npe.llCT&BllCHHblx .ll&HHblx, 60J1b
w11Hcn10 allTOp08 npHXOllJIT IC 8bl80..1y. 'fTO npH 

C)l-2 ypoaeH& KpKcMHa e 1<.poe" cHHllCaeTcsi. KpoMe 
Toro, cywccreyeT npe.nnOJlO)l(.eHHC, 'ITO HpHCHH MO

)l(CT B .QaJlbHdtUJeM OK338TbCA OOJ1C3HblM J)JIA JICllCHHll 

nepel(l(CJICHHblX naTOJlOllt'ICCKHX cocrosnndt 

6 ETATPOCl>H H, OJKHPEHHE, 
META60.JIWIECKHR CHHJJ.POM 

H CAXAPHblD JlHA6ET 

Hcc.ne.noaaHJU1, npoecACHHblC Yi 11 coawropaMH 

(2013) 001(a38Jll1 , lfTO 8 ne•1CHH H :~mpoaoA TK.aHH 

06paJyerc11 Oe-ratpa<l>KH l76J . Be~eHHC KOnHH Ko-

11Hpy10wero 6eTaTpOtPHH rcHa 8 fCHOM MblWCA co
npoeOQaJlOCb ROBblWCHlfCM o6wcft M8CCbl no.a
lkCJly.!lO'fttOlt )KCJ1C3bl ff 'IHCJl8 npo11H$CPHPYIOWKX 

~-lUleTOK 8 3 paJa. 0.ilHODpCMCflHO CHIUC3JT3Cb pCJH

CTCHTHOCTb K HHCYJUfHy. no MHCHHIO BBTOpOB, JlClfC
HHC 6erarpo<S>HHO\f MOlkCT HC TOJlbJ(O JH8'1HTCJlbHO 

YJIY'fllDITb !)Cl)'Jlb't81lil TepanHH Cll-2, HOH npueCCTH 
K BOJMOlernOCTH OTKa.Ja OT npHMCHCHlUI AHCYJIHHa, 
lJTO MOllCCT 6M'Tb o6yCJIOMCHO }'BCJlH'ICHHCM y OOnb

HblX KOJIH'ICCT88 3H..QOreHHblX HHCYMIH-n~uHpy

IOWKX IV1CTOK. 

BcKope 6&1111t ony6nHKoeaHbl pelYJlbTaTbl HC

cne.11osaH1dl. npose.aeHHblX Gusarovo c conBTopa
MH (2014), onposeprasurnx AaHHble, non}"ICHHblC Yi 
H coaeTOp:lMH 136). ABTOpbl nocrae1111H :>KcnepHMCll

ra Ha MblWax mfHllH Angpt18- / -. JllCWCHKblX 6era
TJ>O<t>MHa. OpH 3TOM OKaJaJloci., 'fTO y TaKKX Mwwc.R 
ypoeeHb rJllOK031>1 HaromaK " npH HarpyJKe OC'1'888.11-

Cll a HOpMc, ror,na KaK coaeplKBH'HC rp11rnKuepHllOB 
cocT&MAno 1/3 OT HOpM1i1. KpoMe roro, MhlWH .1H

HHH .Angpll8- / - coxpatumH HOpMMbHWi rnHXCMl1-

'ICCKHA npo<j)HJlb np.H HarpYJKC fJllOK030A H TCCTax 
Ha TOJtepaHTHOCTb K HHCymrny. 

EcnH t.tWWcA .IDUCOro nma .llCPlUllH Ha JUICTC c BW

COKHM C04Cplk8HHCM llCMpoB B TClfCHHC 8 HCll,C.'lb, TO 

Macca MX TCJlll yBCJIJi'iHBaJ18Cb Ha 40%, •ITO 6blJlO CB.R-

18HO c HapyweHHOtt l'OJlepaHTHOCTblO lC rJllOK03C 

H noHH)l(CHHo~ lfYBCTBHTCJlbHOCThlO 1< KKCYJJHHy. Ho 
npH ')TOM HC 6wno o6HapyxcHO p8lllHlfHit B HH..QYK

UMH HapyWCHHOA TO.i1CpaKTHocnc I( r.'llOX03C HJUt pc
JHCTCHTHOCTH K UHCyJIHHY MCOY Mbllil3MH ,llHKOro 

nma H li0K8YT-Mblill3MH. HaKOHCU, yecJUt'ICHHC 11110-

UUl.llll ~-K..'lCTOK DO.UCCJJ}'llO<fHOJt )l(CJlC3bl y MblWCA 

JlHHMH A11gp118 - /- H ..'.lHKOro THna npK KOpMJlCHHH 

H36blTkOM lKHP8 6b1JIO OllHH8KOllblM. nony'ICHHblC 

lllllHlblC yka1blll8IOT Ha TO, 'ITO 6cTatpo<t>HH HC RB

JUICTCSI <J>aKTOpOM, yCHJH1BalOWHM npomt<J>epaumo 

P-KllCTOK, H OH He rpe6yC'TC.11 AJUI KoMneHcaTopHoro 

OTBCTa npn HaJIH'fHH pe3l!CTCHTHOCTH K HHCy.:lHHY 

H H8rpy3KC MlilWCit XHP8MH (36j. 

Me~ TCM, Li c C-OBBTOPaMl-1 (2016) nponcnH HC
CJ1Cll088HHA Ha MblWU :IHHHH db/db c )KCncpH

MCHTMbHblM C,£(-2, KH!lYUHp083HHblM OltCHpCIHICM 

(D/O), " Ha MbtWax mtHHH C57B6 c Mo.ncnt.io C.U-1, 
8b13DaHHblM CTpenT030TOUMHOM MJUf 7091\ naHKpe

anKTOMHeA. Y DIO M db/db MblwcR co.11cpxn.HHe 6e
raTJ>0<t>HHa 11 Chl80pOTKe H 3KcnpeccHJ1 wPHK :rroro 

6e.1nca B n c•1cHH, 6cnwx H 6ypwx 8JDfOOUMT8.X yac..nr
'IHBaJIHCb napaJl/ICJlbHO H8pacT8liHJO occa H HHCY.ilH

Ha 8 n.Jl3JMC. npH 3TOM OOBblWCllH8SI :>KcnpCCCJUI 

MPHK 6cTarpot1>HHa eo ecex HCCJlCJ\YCMblX TKaH11x 
coxpaHMac& npK JIC'ICHHK HHnt6HropoM SGLT2, 
HeCMOTPSI Ha )'MCHbWCHHC rnnepr.~HKCMHll . y naH

KpC8T3KTOMHP088HHblX Mb!Wdl 3KCOpccCHJI 6C'ra

TPo¢HH8 8 lKKP<>llOA TKaHH CHHl«8118Cb napMneJlbHO 

YMCHbWCHHIO ecca l«lfBOTH.blX H ypoBHA HHcynHH8 

e nnaJMC. Y MwweA c C.ll, nHn.yuuposaHHblM CTpen

TOJOUHHOM, npH JIC'!CHHH 3KcnpeCCHSI 6erarpoqmHa 
CHK)f(llJlacb 8 nC•ICHH, 6enol\ H 6ypoft lKHpoeof.I TKllHH. 

EcnH 'IV1eTKH nc<1cHH Kyn&THBHpoeMM co crpenroJO
TOUJIHoM , TO :U(Cnpce<:KJI 6eTarpo¢HHa CHll llC&Jl3Cb, 

'ITO CBHlleTC..1bCT1JyCT 0 npHMOM 4eRCTBll If noro 6cnxa 

Ha OClfCHb. non~CHHblC A8HHblC YKa.Jhl8810T HS TO, 

"ITO 3Kcnpecciu1 6cTtlrpo¢HHa yc1tmtBaCTCll B OC'tCHlf 

H xnpoeof.I TKaHH y Mwweii c C,U-2, HO yMCHbWaeTCR 

8 6eJloA l«ltpoeoR TK8HH y MbllUCA c nmoHHcyJIHHC

'-Ulcn, t.e. npH C.ll,-1. BepollTHO, 6eTarpo<f>HH MOJKeT 
Y'lnCTBOB8Tb 8 P831HTHH C,Ll,-1 H C)l,-2 [51 J. 

YcTaHoruteHo, lfTO co,nep.JKaHHe 6eTilTP04>HHa 61>1110 

3H8'fffTCJfbff0 YBCJIH'ICHO 8 KP08H y ~A ff OQllpoCT

KOB C OllCHpeHHCM H YCH.'ICHHCM pe3HCTCHTHOCTH 

K HHCYJIHHY, no CPaBHCIUIJO c lleTDMH c K36WT'O'IHblM 

BeCOM KJIH OlKHpellHCM, HO 6c3 peJKCTeHTHOCTll K HH

C)'JntH)'. Y MYJIC'IHH co.aepJKaHHC 6eraTJ>O<l>1tHa oKa.Ja
.:rocb BMwe. 'feM y lltCHWHH. B To xe apeMR y JlcTdt 
M..ian,wc 8 .'JCT conep)l(8HKC 6cTaTpo<l>nHa 6blJIO BblUJC. 

'ICM y JlCTeA crapwero eoJpacTa (73). 

lfeM 60.:rbwe ll/IHTCJlbHOCTi> TC'ICHHA CA- 2, TCM 

BWWC KOHUClfl'P8UHA 6crarpocl>HH3 8 xpoeH. B TO xe 

BpeM.11 YPOBCHb 6erarpo<t>KHa OTPHU.8TC.1bHO KOppe

JTHPOB8J1 c YPOBHOM C-nennt.na H KJUf peHCOM Kpea

TIHOttta [67J . 8blSl81lCHbl nOJIOlKHTenbHblC KOppCJUt

mrn MC~ conepllt&HMCM 6ctaTJ>0<t>HHa H H3.1HlllfCM 
B M33MC aTCportHHblX nHnH.tOB, lllCJllO'faJI co.aep

JICBHHC o6wero xonccrepMRa, LDL-xonecTcpMHa 
H anommonpoTC1rna. MmKHO npe.anoJIOlKHTb, 'ITO 

6CTarpo$1tli AMACTCll MapicepoM naTOJtOrHH mmHJI

HOl'O o6MCH8, CBRJaHHOro c BblCOK.HM. pHCICOM cep.ne'l

HO-COC)'JlltCTblX JaOo.tleBaHKJl (15, 41). 

B MCCJie.aonaHKAX Ha HpaHCKKX nauweHTftx c C,U-2 
KOHUC1t1·paun11 <5eTaTpo<t>11Ha noewwaercu. YcraHoB-
11eHo. 'fTO CO!lCPlK8HHC 6eratpa<l>nH8 RO.'IO)l(HTCJlb.H.O 
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KOppe.rrnpyeT c B03paCTOM, KOHueHTpau11e.A fJUOK03hl 

HaTOIUaK, TpHrinruepR..'{aM11, o6WHM XOJTCCTepHHOM 

11 fJJ.H.KOfCMOrJJ06HHOM (35). 

Chen H coaeTOpbt (2015) noKa3amt, ttTO yposeHb 

6eTaTpocl>HHa B Kpoe11 y 60.ilbHbtX CJl.-2 noBh1weH 

H no!IO.lKl1TCJJbH.O KoppeJrnpyeT c HHJlCKCOM pe3K
CTCHTHOCTM K MHcymrny {26]. 

WMeJOTC.ll OTPHUaTeJt&Hble KOppem1.UHOHHh1C ce.11-
311 Mexc.ny ypOBHCM 6eTaTpocl>HHa 11 HH,llCKCOM MaCCbl 
Tena, 11 noJIO.lKKTCJtbHbte - c 25-flf.llPOKCHBHTat.m

HOM D. Meroa MHoroMepHoA .irnHCHHOJ;l perpeccmt 
noJBOJlHJI ycra.HotntTb, ttTO 25-rn.11_poKCHB1tTaM11H D 
K ypOBCHb rmOK03bl H3TOlU3K ffBJlH!OTCH HC3aBHCl1-

MblMH nepeMCHHbIMK, CBH33HHblMl1 c KOHUCHTpaun

eA 6eratpo¢11rna [69]. 

CornacHo .ll3HHblM Abu-Farha 11 coaeropoe 

(2015), co11ep)l(a1rne 6erarpocl>»Ha a KpooH y 6oJtb· 

Hhrx C.U-2 3HaqHTe.i1hHO noebltlletto. 0.11HoepeMeHHO 
y JlJO)lCH, He CTpa11a10lUl1X CLI:, OTMC'iaIOTCH KOppeJUl

UHOHHblC CBH311 MClKlI.Y COACP)lrnHHCM 6eTarpolf,nrna 

B KPOBH H B03p3CTOM, 11HACKCOM MaCCbl Tena, rJtHKO

reMOrJT06HHOM H TPJ.ITJTHUepnn,aMH. BMecre c reM, no
Jl06Hble Koppeirnu101 He BbUfBJTCHbI y 60,1&H&rx C.ll-2, 
HO y HHX o6Hapy.lKeHbl orp11uaTCJJbHblC B31lHMOCIU!31-i 

Me.JKAy ypoeHeM 6eraT})o¢ntHa H JII1Hn [21 ). 

Xie» coaBTOpbT (2016) yKa3b1eaJOT, 'll'O ypoeeHJ> 6e

raTpoqmHa y MY.lK'll1H H .lKCHlUHH c CJl-2 6blJl Bhlwe, 

'ICM y 3,llOpOBblX JTJOACi%. y 311.0POBblX )l(CH1Ul1H on1e

ttaJtaCb OOJ10>KHTCJlbH3SI KoppeilHUJ.UI MC.lKAY co,11,ep

.lK3H.HCM 6ern·rpo¢rn.Ha H HPHCmta • .B:Mecre c TCM, 

y JJlOPOBbTX MY)K4HH HC 06Hapy.lKeHO CBSl3H MCX<.!l.Y 

KOHUCM'rpauweil 6eTaTpo<t>11Ha ff 11PHCHHa. y )l(CH

UllfH c C,ll-2 ypoBeHb 6eraTpocj>1rna n Kponw no.rto

:lKHTenbHO Koppem1poea.1I c BCCOM, HH.!ICKCOM MaCCbl. 

TCJJa, H OTP.11H31:eJlbHO - c KOHUCHTpauJ.teA° fJTIOK03bl 

HaromaK J.{ peJHCTCHTHOCTblO K HHCYJJHHY [75]. 

Wang 11 coaeropbl (2016) np1tBO.!IHT aaHHblC o TOM, 

'!TO y 60,11>Hb!X C.ll ao cpaBHcHHIO c HOPMOH CO.!lCp.lKa

m1e 6eraTpoqmHa noe&rUJaercsi B 2 pa3a. B TO .lKe npe
Mll HCCJIC,'lOBaTe:rnr npHXOASIT K Bb!BO,!ly, 'iTO 6eTaTpo<lnrn 

HC cnoco6eH ocyweCTBJHlTb KOHT})OJl_b H8ll ¢>YHKIHf

eH nO.IllKCJIYllO'iHOH .lKCJIC3bl It OKa3bl83Tb BJIHHHHe 

Ha ~-KJTCTK» y 6o.i11>H&1x C,ll-2. Y 6onbH&tx C.11.-2 KOH

ueHrpaumr 11p11cm1a 6b!JJa ctrn.lKeHa. TaJOKe y 60J1bHbIX 
He y,naJ1ocb ycTaHoe1n& B33HMOCB.R3H Me')K)ly yponHeM 

KPHCHHa M <l>YHKUHOHaJibHOH aKTHBHOCTblO j}-KJl.CTOK 

nomKe.JJ.yD,O'iHOH )Ke.J!C3bl [4). 0,lU!aKO aBTOPbl He OTPH

U310T, •ITO MQ)l{eT cylll,eCTBOBaTb B3aHMOCBllJb Me)KJI.y co
.aep)l(aHMCM HPMCHHa J.f aKTHBHOCTblO ~-KJteTOx y 3,uopo

BblX JTIOJlCif c HOpMaJTbHOH TOJtepaHTHOCTblO K rnroK03e. 

So11ee roro, ycraHoBneHo, •rro ypoeeHb HPHCHHa noJIO

))(ffTCJlbHO Koppem1pyer c qyeCTBITTCJl.bHOCTblO K HHCY

JtHHy. He 11c1<.r1ro,1eH.o, •uo nono:lKHTCJlbHOe ,aeikTBHe 

HPHCHHa n.pH. C)l-2 Ha roMeocTa3 rn10KOJ&106ycno1i11eHo 

ero B03}le~CTBHeM Ha ~6C)KC8blHI> x<.Hp. Ha OCHOBaHltlt 

IlOJtyttCH.Hbt.X,!laHHblX cn.e11at1BblBOJl0 TOM, 'ITO HpH.CHH 

K 6erarpo$HH Henocpe,nCTBCHHO He CBR3aHbl c <l>YHK

UHe.A ~-KJieTOJ< (71 J. 
BMeCTe CTCM, Crujeiras H coaeTOpbt (2016) ytcaJb!Ba

lOT, 'ffO co.nep.lKaHHe 6eTa1])o$HHa eo3pacraer y 6oJT&

Hbl.X c 0)1(HPCHltCM, oco6emto npH 113JlH'UIH MCTa6o
JlH'ieCKOf0 CHH.llpOMa. He3aDHCHMO OT MaCCbl TC.Ila 

.KOHUCHT})3Ul1.Sl 6eTaT})O<}>IHUI OOJIOXHTeJlbHO Koppe.n.H

poeana c IlO.Ka3aTe.rtSIMH Mera60J1lf3Ma, YPOBHCM 11enrn

Ha H HPlfCH.Ha. ~HeTa, 6ora'l'M 6CJII<aMH H npHMCWl.C

MaSI .!llUI CHIUKeHH.11 eeca, •repe3 8 HCAMb npttB(),JlHJia 
KYMCHbUJCHIOO KOHUCHTpaUHH 6ernrpoc~11H.a [29). 

B TO )l(e speM.11, no AaHHbIM Tuhan H coanTopon 
(2016), y .!ICTeii c O:lKJ.tpeHHCM con.ep.lK.aHl1C HPHCHHa 
B KPOBH CHl't:lKCHO. AHaJTorn•rHaR c11Tyamra Ha6mo.!1a

CTC.fl y HO.llJJOCTKOB C DOBblW-CKHOH pc3HCTCHTHOCTblO 

K KHcynMHy. B&u1.BJJettb1 orpwu,aTeJtbKbJe Koppe.irn

UHOHH&Te OTHOWeHllH MC.lKlly conep)!{aHHeM HPliClf

Ha H HH.llCKCOM pe31.fCTeH'THOCTlt K HHCy.1rnHy. ABTO

pbl c•ntTalOT, 'tTO y nerel1 11 00.lIPOCTKOB c o:>1rnpeHHCM 
ypo.BeHb HPHCHHa MO)l(CT CJIYJK.HTb M3pKepoM pe31i

CTCHTHOCTM K HHCYJTliHY [681. 

B 0Tn11•rne or 60J11>H&1x CJ].-2, y moae.H c C)J.-1 
B KPOBH coJJ,ep)!{aHHe 11:pnc1rna H 6eTaTpoctmHa oxa-

3a.nocb flOllblW.CHHbl:M. y )l(CH1Ul1H c C.ll-1 o6Hapy)l(.C

Ha OTPHU3TCJlbHasl KOppemrumt MClK,lly co.nepJKaHHCM 

HPl1CJ1Ha H ,!l.030~ acno:JJb3YCMOf0 B TepaneBTl1'1CCKHX 

l.(CJT.llX lllHCYJlHHa. KpoMe TOro, .ll.'Ul. ecex y•taCTHH.KOB 

HCCllClIOBaHH.ll o6HapylKCHbT OOJlO>KHTeJlbHblC Koppe

JUIU11H Me)J(lly ypoBHCM 6eTaTpO$HHa H ltPHCMHa [40J. 
JfaseCTHO, <(TO no.n. BJU1.!IHHCM HpltCHHa ocyr.uecT

BJTHCTCSI nepexQ,ll 6eJ1oro )l(Hpa .B 6e)l(eflbli:i, ttTO conpo
BO)l(1laercn YCHJICHHOH 3KCIIpeCCHCH reHa TCPMOfCHH

Ha UCPI (uncoupling protein I) 11 onocpeAOBattHOfi 

CTliMYJlHUHell. p38 MHTOfCH-aKTHBl1PytOl.UCH npore1rn 

KHHa3bl (p38 MAPK), a TalOKe nHeKJ1ero•1HOH perym1-

pyeM0Ji npoTel1HKHHa3hT (ePK - eukaryotic protein 
kinase). B TO )l(e apeMsi p38 MAPKHrpacrcyr.uecrneH
uy10 pO.IJb B KOOP.lllflfaUl1H 83aHMOCBH3H KJICTOK npH 

.neH.CTBIUI crpecc-CTliMYJlOB, B TOM 'lH.CJIC np11 OKCl1-

.llanrnHOM crpecce. B ceoio o•repe.ub, npoayKTbl OKC.H
AaT.HBHoro CT})ecca (reactive oxygen species - ROS) 
npHBOJJ,HT K aKrnBaU,HH p38, 6naroaap11 'fCMY HpHCHH 

cnoco6cTByer 3KcnpeccH11 6eTaTpocl>HHa [79). CJ1e
llOBaTCJTbHO, 3J<Cnpeccm1 PGCl-rt B MblUJUax crnM.y
JtHpyer yse.rtK'JeHKe 3Kcnpecclrn FNDC5, 6naroll,apH 

tteMy 06pa3yercH. H ceKperttpyerc.si lfpHc1111, JJ,e°H:cTay
row11H. Ha KJJ.eTKM 6ei1.0H )1(11p0BOH TKatUt '1Cpe3 crn
My.'lllll,KIO 3Kcnpecc11.11 UCPl , K onocpenoeaHo qcpe3 

aKnrnamno p38 MAPK, nplfBO.LlR K 3Kcnpeccm1 6ern
rpoqmHa. OrCIOAa BblTCKaeT, qro KOMOJTCKC peaKLlHfi 

ROS-. p38 MAPK--+ PGC- la--+ up111c11H ...... 6eraTpo

$HH - perettepau1rn ~-K.TleToK (p11c. 3) MO)l(et 6&nh 

YCOEXlil<l>113110JlO[J.l'IECK11XHAYK TOM49 Ni I 2018 
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P11c. 3. Cxeirn rracT1rn 11p11c1111a 11 6eTaTPOcllHHa s perymnum 
<l>YHKUHil noll.lKeny.1w•1t101i lKenelbl (641. Yc.106111JJ1! 06031wtte-

1111R. p38 MAPK - p38 MHToreH-aKTKB11pyeMa11 npoTCllKKH.Ha3a; 
PGC-ICL - PPAR-·f - nep0Kc11c0Ma npoJJmpeparn.eHblil aKTH
BaTop peuemopa ra~rna (PPAR-y) J<OUKTllDaTOp I ex ; FNDCS -
fibronectin type 111. domain containing S; UC Pl - pacw.enmuow.11il 
npore1111 I 1641. 

B08Jle•1eH 8 MexaHM3M JUIKIU1.llamrn pe3.HCTeHTHOCTH 

K HHCYJlHHY Y 60JlbHbJX C)l [33, 641. 

<l>HJH•1ecKaS1 Harpy3K.a Bhl3blBaeT ROS, 6naro.llap.11 

•ieMy aJ<TH.BHpyeTcsi p38MAPK. PGC-1«, •1epe3 yc1me

HHe 3Kcnpcccrnt FNDCS np11so.1111T K CMHTeJy 11 Bbl

LlCJteH.mo lfpHCltHa, .llCHCTBYlOlUCro Ha KJICTKH 6e11oro 

}l<Jf pa, B pe3yJJbTaTe qero CTMMYJJttpyeTCSJ 3J<Cnpec

CHSJ UCPI. 3TO npHBOllHT K 3KcnpeccHH 6eraTpo<J>.11-

t1a, yclf.1umaiomero pereHepamno ~-KJieTOK, H YMCHh

wcHHlO pe3.H.CTCHTHOCTH K HHCymrny. KOHUCHTpaum1 

HpHClfHa " 6ern:Tpoqnrna CHIDKaeTCK y TlO:llCMJibIX JllO

,llCH H 60;1bHblX C,[(-2. Cne,11oeaTe..'lbHO, iiiHJlf'IecKall 

Harpy3Ka SIBJTSICTCSI Ba)f(HblM Q>aKTOPOM WI.SI aKTHBa

UlUl 3Toro nym. 

Cne,llyeT o6pan1Tb 1rnHMaH.11e Ha TO, •no y .lKCH

IUHH c recrnuHOHHhlM C,!l e Kpoe11 noeblWCHo conep

.llCaHHe 6eTaTpO<jnrna. y 6epeMeHHblX .lKCHlUHH 6e3 

TlpH3H3KOB C,[( KOHUCHTpau1rn 6eTaTpolj:nrna 6bIJla 

3Ha'l'MTCJl&Ho ei.1ure, 'l'CM e nocnepon.oaoM rrepwone. 

MHTepec.Ho OTMCTI!Th, 'JTO ypoeeHb HPHCliHa OKa3aJI

Cll HC33RMCHMb!M rcpe.ZU.fl<TOPOM YPOBHSI nocnepono

eoro 6ernrpo<tnrna (37). 

npoBC.ll.CHbl HCCJICAOBaHHSI Ha .lKCHll.lHHaX C tta
Jlff'utCM Cll. 11 HOpMaJ1bHblM co.u.ep.lKlltt11eM rnt0KOJb1 

B KPOBH Ha 28 }I 54 HC)lCJJSIX 6epeMCHHOCTH. 0Ka3a

J10Cb, 'fTO 'I .lKCHWHH c reCTaUMOHHb!M C.ll, He3ae11-

CHMO OT cpOKOB 6epeMeHHOCTH, CO.llCp)f(aJme fieTa

rpo<Jnrna noehlmaeTcsr. BMecTe c TeM, KOHU.CHTpauHsi 

6eTaTpO$HHa B o6eHX HCC.rtc,ayeMJ.JX rpynnax B ap

TepHaJibHO.ii nynoeHHHoti Kpon11 6blJ1a Bb1ure, •1cM 

B KpOBH MaTcpK. C.11e11yeT 06par1o1Tb BHHMaHHe Haro, 

•no 3Kcnpeccm1 MPHK Cl9olf80 H Fndc5 e )l(HpoeoU 

TKRHM H fl.IIaUCHTC He OTJIH.'ta..11.HCb MC.lK.!lY l!CCJJCAYC

Mb1Ml1 rpyrmaMH. AeTOpbI C'lHTalOT, lJTO yeeJ111•1eH1o1e 

KOHQeHTpamm. 6eTaTpoqnrna n .MarepMHCKOH u ny

noBHHHOl1 KpOBH HOCHT KOMneHcaropHbli4 xapaKTep 

l1 HanpaBJICHO Ha CHH}f(CHHC peJHCTCHTHOCTH K 1m -

cymtHy (721. 

1-faeeCTHO, •no CHHApOM nOJIHKHCT03HblX nwnnt
KOB (CllK}[) .S!MfleTCll aocnaJtHTeJlbHhlM Ja6011ena

HHCM, conp080)KJ13CMhlM HapyweHKCM MCTa60JUl3Ma 

" HaJJH'meM pe:rncreHTHOCTH K 1-tHCYJIHHy. 0Ka3al!OCb, 

'ITO npH CHK.SI KotUieHrpa1urn 6erarpoctnrna e CblBO

poTKe .3HalJHTCJlbHO TIOBblWCHa H rJOJ10JKHTCJ1bKO KOp

pem1pyeT c lfflll.CKCOM M3CCbl Te.Ila, pe3.HCTCHTHOCTblO 

K MHcym.my (HOMA-IR), coo6o,nHbJM TecTOCTepOHOM, 

BblCOKO'IYBCTBH.TCJlbHblM hs-CRP H a1eporCHHblMlf 

JnrnonpoTeHHaM·11. Mttoro111epHblR perpeccHOHHbJH 

aHaJIH3 noKa3an, qro HOMA-JR, hs-CRP H KOHUCH

Tpau.1rn TCCTOCTepoHa SIBJJSllOTCSI HC3aBHCHMblMH <t>aK

TOpaMll, onpe)lCJll!IOUU1Ml1 CO}],ep)l(aHHC 6erarpoctrn

Aa B CblBOPOTKe. Ha OCHOBaHHH no.11yiieHHblX .llUHHblX 

cnenaH Bbl BOA, 'ITO y )l(CHUl}fH c TlOBblWCHHblM CO.llCP

.)l(aHHeM 6eTarpoqmHa 60Jlbllla.ll BcpO.llTHOCTb pa3BH

nur CflKj{ [25}. 

TaKHM o6pa30M, 6eraTpoqmH cnoco6eu BOJJlCH

crnonaTu Ha npomt<j>epauHOHHYIO aKTHBHOCTh ~-KJIC
TOK TIO.!l)l(CJIY.!lO'IHOH }f(CJIC3hl. Ero KOHUCH:rpaUltSJ, KllK 

npaBHJlO, yee.ntt"111sacTCH 11p11 C.ll;-2, a TaK.JKe y 60.'lb

HblX C OXUlpCIUICM M MeTa60JIM'lCCKKM CHH.llPOMOM. 

B TO lKC epc.MH He CJ1enyeT J.ffHOp11posaTb A3Ht:thte 

aBTOpOB, YK33blBalOWHX Ha TO, 'ITO npe.llCTaBJtCHHe 

0 83.Jl<.HOH. pomt 6ernTpoqmHa B peryJl.llUHH aKTHBHO

CTl113-K;TeTOK MO.lKCT 6bJTb npeyseJH!'lCHO. 

3IlHrEHETHlJECKHE MEXAHH3Mbl 
IlEilTH,llHOH PEfYJUIU.HH YPOBH» 

HPHCHHA H SETATPOct>UHA: nmOTE3hl 

J .. faBCCTHO, 'fTO nennt,llbl npHHHMaJOT y•rnCTHC 

e peryJUJuKM rrpaKTH'IeCKM BCCX Q>M3110Jl0fl'I'ICCKHX 

Q>yttKQHH opraHM3Ma. HpaKTw1ecKoe rrpHMeHeHMe 

peryJUITOpHb!X rreITUIJIOB B KJIHHM'JeCK.ltX uem1x npc.n

CT<lBJlJleTCSI ,llOCTaTO"IHO nepcllCK'l'.11fnlblM [ 11, 13, 201. 
AKTyatlbH.OH :1ana'lei1 npe.11.cTallJllleTC.ll 8blHCHCHl1e MO

JICKYJJ!!pHblX MexaHHJMOB .ll.CHCTBHA 3Tl1X <t>M3110.JIOrn

'fCCKJ.1 !IKTl1BHblX BCIUCCTB [14). 

YCTIEXl-1 <1>"13HOJ10fH'lECK'HX HAYK TOM 49 Ni 1 2018 
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B CaHKT-IleTep6yprcKOM HHCTJ.ITyre 6uoperymi:

l\KH J.[ repoHTOllOfHH c HCilOllhJOBrurneM opraHOTl1IlH

"!eCKOro KYJ1bTHB1tpoBaH1u1, SIBJHnomerocsi 6b1cTpb1M 

CKPllHllHrOBblM MeTO,!lOM HCCJleD,OBaHKSI 611011ortt

'leCKOJ:I: 8KTHBHOCTli aeIUCCTBa, Bbl.SlBJleHa BblCO

KaH. TKaHecnemtct>H •mocTb ne nT11n.a lys-Glu-Asp-Trp 
(naHKpareHa). SIToT nennllt a HaHOMOJIRPHhlX KOH

uettTPaL1m1x cn1MyITttpoaan KneT01rnyJO npoim:cpepa

umo TO.~bKO B TK3Hll IlOlDKeITY.!10'lHOH XCJIC3bl MOJI0-

.!1blX 11 crapwx Kpblc 11 He BJJ11si11 Ha npo;mcpepaumo 

B ri,pyrnx TK3HSlX (MllOKaplla, Jienrnx, npe»:CTaTeJlbHOH 

)Ke.ne3bi) [7 J. E1>1J10 ycrnHoBJJeHo, ti:To noI1 wr11ntt11eM 

nenrn.n:a lys-Glu-Asp-Trp y 6o11bHblX C,[1,-2 CH11xan

CS1 ypoaeHb TJIJOKOJbl B KpOBtt, YMCHhlllaJiaCb KOHL\CH

Tpamu:1 11Hcymma Jl nJta3Me 1-1 CHIOIUl.llCSI [.1Hj],CKC l-!.H

CYJillHPC311CTeHTHOCTJ.I [ 10]. nenrnII lys-Glu-Asp-Trp 
CTHMyJmpyeT 1m<t>cpepeHUHPOBKY paJ!lll'!HbTX OCTpOB

KOBhlX IUHITOK TIOll,)l(eJlYUO'lHOH )l(eJie3bl, TeM caMblM 

BOCCTaHaBJIHB<UI Cl1HTe3 llHcymma. fJllOKafOHa, co~ra

TOCTaTMHa u: naHxpeaTwtecKOro nommennma. <t>ap

MatcOTponHblMH MJ.ftllemtMH nenm.11.a lys-Glu-Asp-Trp 
SIBJJSllOTCSI reHbl (.1 KOII>IPYCMble HMl1 cpaKTOpbl Tpattc

KpHnUtttt 11,!U1¢lQJepeHl\HPOBKH, )"JaCTSYKJUIJ.fe H pa3-

BJ.ITl111 paJHbJX TltflOB KJTeTOK OOA:KeJ!YJIO"IHOil .lKeJIC3bl 

11 peryJIHPYIOWlfe lfX ctiepMeHTaTHBHYKJ If ropMOHaJJ.b

H)'IO aKTHBHOCTb, a TaK.)l(C ClifHaJJ.bHhle MOJICKYJibl -

MapKepbl cpyHKU.HOHaJTbHOH aKTMBHOCTl1 KJICTOK TIOA

.lKeJ1y.a:oti:HOll JKe.'!e3bl [ 17]. Tax, nennm YBeJIH4ttBaeT 

3Kcnpecrn10 MeTilJlJionpol'e11Ha3 MM Pl, MM P9, ce

poTOHHHa, rnttKonpoTeHHa CD79a, aHT11anonTo

TH 'ICC KOfO 6eJlKa M cl l, qrnKTOPOB npomtcJ>epa UIHf 

PCNA tt Kl67 H cttttxaeT 3xcnpecc1110 npoarronm3-

Horo 6eJJtca p53 B «CTapblx~ K)'Jlbrypax KJICTOK 00.[(

JKeJIY.UO'lHOll: lKeJie3hl. TeTpanenTJ.fJ:I CTHMYJI>tpyeT 

3Kcnpeccmo cJ>axTOpoa .u1tct><PepeHu11a1111M Hoxa3, 

CXCL\2, WEGCl, Pdxl, Ptfla, Pdxl, Pax6, Pax4, 
Foxa2, N Kx2.2 KJJCTOK noJ1,JKeny.no4 Hoit .lKeJie

JbI B "Mono.11:wx" w "crnphlx" KYJihTypax [ 17, 18J. Ha 

OCHOB3Hl111 JiaHHblX $113H"ICCK11X MCT0.11.0B HCC.1C.ll.OBa

HltSl (Yl.l> CJ1CKTPOCKonm1, KpyroBOW .[(HXpOH3M) H MC

TO.llOB MOJleKyJJffPHOTO MO.ll.e!mposamrn. MOJKHO npen
J10Jl0)1(11Tb, 4TO nenTl1.ll, npOHMKaSI B K.11.PO IUlCTOK, 

cnsiJbJBaeTcff c llH KB 60JihlllOfi 6opo3J1Ke. tl,mrnoe 

cneutt<Pw1ecxoe )lH K-nenTttnHoe BJa11Mo!leJ:l:crn11.e 

JJe>KITT B OCHOBC HHHL\H3U11H Cl1HTe3a 6eJ!Ka [46J. 

Pattee 6blJJO IIOKa3aHO, "!TO KOpOTKHC nenTJtllbl 

Lys-G!u, Gfu-Asp-Arg, Ala-Glu-Asp-Gty Moryr 3J1HreHe

TM'l"CCKl1 pery.1uponal'b 3Kcnpeccmo re Ha 11pttcttHa [ 47 /. 

3T11 nattttwe Jacramum npenno11ox11Tb, 'lTO repo

npoTeKropttoe neAcrn11e nenn1.11:a lys-Glu-Asp-Trp 
B 3H8'UfTeJlbHOH crene1rn MO.lKCT 6bJTb 06yc110BJJCHO 

30J.lreHeTJ{'ICCKJ.fM BOJD;CHCTBl-ICM Ha con.ep:t::aHHe Mbl

tllC"IHOfO ropMOIHl J.iPHCttHa, ffBJISIJOWeTOCff perym1-

TOPOM Jl.1l!Hbl TeJIOMep, H 6eTaTpocjmHa, D!l11RIOIUCfO 

Ha npom1¢iepamm1my10 aKTHBHOCTb ~-K.'ICTOK TIOJI.

)((eJIYJI.O"IHOU :JKeJJe3bl. 

Pattee HaMJ1 c TIOMO\UblO MCTO.U:a MOJieKyJIRPHO

ro Mon en 11poaamrn .um1 nenTH.!la Lys-Glu-Asp-Trp 
6bIJIH ttatl"neHbJ npenno11araCMb1e cailThl CBSl.3hlBa

Hl1ff GGCAG 11. CCACA, H o6parnble HM nocnen;oaa

TeJJbHocrn GACGG H ACACC. npemIO.lJ.OlKHTeJJhHO, 

nennu csR3hlBaeTCR c AaHHblMH noc11enoBaTeJibHO

cTHMt1 a npoMoTopax rettoa HPJ.fCJ.fHa J.1 6eTaTPo<tm -

Ha, 11, TaKJ.1M 06pa30M, y4acrnyeT B perymnvrn 3tcc

npeccutt 3T1tx reHOB. 

.U,1si npoaepx1-1 Bbl.UBHraeMoll mnoTC3hl 6w.rrn ac

no11b30BaH bl Hy1rneOTHilHbIC noc.1e.aoaaTCJTbHOCTJ.l 

npOMOTOpHOfi JOH.bl reHOB HPMCHHa H 6emTpo¢itt

Ha "ICJIOBeKa If Mhlllilf, o6ttapylKCHHble c l-ICTI0.1b30-

ll8HHeM nOMCKUBOil cHcTCMbl Eukaryotic Promoter 

Database [31 J. no,1yqeHHble .a.aHHblC npe»:CTaBl!CHbl 

B rn6mu.1ax 1-4 . .[l.rlff WKOB HPMCHHa (f 6eTaTpocp1-1-

Ha "lenoseKa cymeCTBYIOT no llBa TPaHcxp11nTa 11 co

OTBCTCTBCHHO ,ll.BC npoMOTOPHble ()OJiaCTI-1. 

Tafuutua 1. BmMOlllHble cat!Tbl cfillJhlllaHIUl: Jl.'lH nerrnuca Lys-Glu-Asp-Trp 11 npoMOTOpHblX )"lUCTJ<ax re11a F NDC5 LJCJJOBeKa 

{Homo $opien.s) 

FNDCS {NM_001171940.J) Pery.1Mmpttwii YLJaCTOK retta, range -499 10 too bp (K,,:{HK 51 --> 3') 

TpallcKp11111 1 CCCATGCATCATGAGGACTGAGAAGGCTGTACCCCCACAGTCACAACTCTCCA 
AATCCTCCAAGCCCCCTCCTTCAGCCGCCTTCTCTCTCAAGCCCTCAGGCACT 
GCCATCTCCTCCCTCCCAATGCCCTACATCTATCTAGGTTTTACCCAAAGAGGC 
CAGCAGATGGCGCCAAGGTTCCCCTTTCCCCAGCGCTGGACTGGAGGCCAAG 
ACCCCACCAGGACCCTCCCTCCTTTTCTCCCCTGCAGG~GAGTAGATTC 
TGTGTCCTCTAACTGAACCCTCTCCTTCCTGCTGGTTCCTGTGCTGGAGGCCT 
GAAGAGGCTCCAGTTGCTCCTGCGGGCCTCCTGGTTGTCTTCCTGTCTGATG 
GATGGGGGGTGGGGGGTCCCTAGGGGCTAAGCTGCAGCTGGTGGGGCGG 
GGCCGGGTGGGGTGG~GCAGCAGCTGCGGGGAGAAAGAGAGAGAAO 
ATAATAAGGOGAGAGAAAGAGAAAGAGAGCAAAGAGAAAAGAGAGAGAGAGG 
TGCTCTGGCTCCGGGGCTCTI'CTCCCAAACGGGTCGAGGTCCCAGCTGAGG 
CTCTCCCAGGACAAGGTATGTGGCGGGG 

YCTI EXH ll>H3110J!Ofl1'l ECK11X HAYK TOM 49 M 1 201~ 
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TafiJlHU,a I. OKDH'faHHe 

FNDC5 (NM_00\171940.I) Pery.rrnropHhln y'laCTOK rettn, r-,mge -499 to 100 bp (K)lHK 5'---+ 3') 

TpattcKpttrrr 2 ACCCCACTGGAAACACGGAGCCCTAGTGTCCACTTAGCACTCTCTGCTCACCC 
CAGCCTfACTGTGATCTCTCCCCTCTGCTCCCGTCTGCCCCAGCCGCAAGGCC 
TCGGGTCTACCGTGGAATGAGGGGATCCCTAGOCCCAGGGAAGGGAGGCGC 
GCTf AGGGGTGGGGGCACAAACGGGCATCTCGGTGGCACTTGTCCTCTCTC 
TACCCTGGGAAAG~AAAGC~CCAAGTCAGGGCTGTGCACGGGAG 
AGAGAGTGACCGCGGCGGGGGCGCGGAGAACCCCGCTGGGCTCCCGCTCG 
GTGAGAGGGCGGGAGCCGTGGGTCCGCGAAGCCCCTTCCTCCCC~AG 
GACCTAATA~CGGGGGCGGGAGTGGGGGCGCCCTCCGGTCCTCACCC 
CGCCCCCGCACCTCTCCCCGCAGCGGGGGCGCCCCGCCCCCCGGGCGCCC 
GACGTGGACGCGGCCGCCGCCACCGCCGCCGCGCGGGAGTCGCTGTCCGC 
GGAGCCGACATGCAGGCGGCTCGGOGCGGCGCAGGGCGGCCOGAGCGGC 
CGGGCCGOCCGGOCCGGGGGCCGGAGCGCGAGCGCGAGC 

Tat1Ji11u;a 2. Bo3MO>KHble caAThl ca11Jb1Battl1H .1lJUI nenTH!la Lys-Glu-Asp-Trp a npoMoropHoM y<tacne retta Fndc5 MbJWR 
(Mus muscu!us) 

reH 

Fndc5 (NM_027402.3) 

Pcrym1ropttbltt yqacroK retta, range -120 to 100 bp (K)lHK 51 
_, 3') 

TCCCCAAAGCCCCTOGCTTCCCOGGAGC.c£AC.AGAGTGAAGAGCGGGGACAGG 
AGTGGGGGCGCCCTCGGTCCTCACCCCGCCCCCGCCCTCTCCCCGCAGCGGG 
GGCGCCCCGCCCCCCAGGCGCCCGACGTGGACGCGGCCGCTGCCGCCGCCGC 
CGCCACCACCGCCGCCGCCACCACCGCCGCCGCCGCGCGGGAGTCGCTGTCC 
GCGGAGCCGATA 

ffpUMe'!OllUe K ma6.~Ul(OM I u 2: HHl!CHHM DQil'lf!!!!!.HDHHeM BLllJ.C,1tHbl caf!Tbl C\U!)LIBaHH!I .0,.1H nenrn;Ja lys-G/u-Aip-Trp. 

Ta6m!u;a 3. BoJMOJK11we caAThl Cllll3b1Bamrn .llJIH nennua lys-G/u-Asp-Trp ll npoMoTOpHOM yqacrKe T"CHa C1901:f80 l\e.rtOueka 
(Homo sapiens) 

Cl90lf80 (N M_Ol8687) Pery.~HTOPHhlA yqacTOK reHa, range --499 to 100 bp (Kll,H KS' ..... 3') 

TpaHcKpHm l AGCCCGGTCTGGGGGTGCAGCCAAGCACCCTGCCCCCAGCCCTGGTCCCAGTA 
GACTGAGAGGGTCCACTG~GCTGGAAAT~TGCCAAGACGGG~ 
AGAATGGAGACACAGGGTGAATGAATATTCATTGAGTAGGTCAGGAAACAGGATA 
GGAGGATfTGAGGCCTAGGGTCATTAACAATGGTGCATTCATGGGGAATGATAA 
GGTACTACGAG~GGGACAGTGATCAGGAA~TCAGGGTGGCTAAAGT 
GGGAATGGAGCAGAGAGGCAATGGGAATCTTTGGGGAGGACATGTAGGACACA 
GAGAGGCATTAATAGGGGAATAATGAGCTACACGGGGGCCCTGGAGGCACCAGT 
AGAGGATAACAAGCCTCCCAGGATTGACAGGAAGGAAGGCAQGTGACTCGGGAG 
TGCTTCTGGGGACAGTGCATT~GCAGGAGCTCCAGGGCACATACATCGG 
GTGTGAGCACGGAATAGCTGGGCGGCGGCTGGTCCACAGACACTGGGAGACAG 
AAGGGGCCGGTCCTCAGGCGCCCGTGCTGCAGCAGTGGGATCCACTGGGGAG 
AGGCTGGAGGT 

TpattcKpMJJT 2 TGGGCATATGCAGGTCTTGGAGATCAGGCTGTGTGACCTTGGGAGAGTCTCTG 
CCACCTGCACCTGCCCCCTTGGATACTAACCAGGCCAATAAAAGCCCCCACGTGG 
CAAGTATGTGGGAGGGGAACAAGAGCAGATATTGTAAT~GTCAAACAGCT 
CAGGGCAAACCATCAATGCTTATAAAATCTTTACTGTTATIACCATCATCATfGCGA 
TGCCTATTCATAGATGGAOAAACAGGCTCAGCATGGTGAGTCTCAGGAACTCCCA 
GCAGGGTCTGGGGCCCGTCCTCTCCCAATGCCCCCCACCCAGACCTGGCCCTGA 
GCCCCAGGAAGCGTGATCCCGGCGTGGCCTAGCCGGACATTCGCCTGATGCAA 
CTATCGCACCACTGCCAGGCCCTTGTGCAATGCGGGGCACCAGGTCGGCCAGT 
TAACOATTGACTGGGGATCAGTGGGGGTATGAGGCATAAAAGGCTTCAGTGACA 
GTGCTGTOGCTATACCTTAGACCCTCAOTCATGCCAGTGCCTGCTCTGTGCCTG 
CTCTGGGCCCTGGCAATGGTGACCCGGCCTGCCTCAGCGGCCCCCATGGGCG 
GCCCAG 

ycnEXH <fJH3HOJIOrH'IECKMX HAYK H)'I 49 Ne I 20111 
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TafiJnlu.a 4. BOOMOJKHWe cai:\Tw CBJl3blBatt11si. 1l.Jlll nennua Lys-Glu-Asp-Trp a npouoropHoM y'laCTKe retta Gm6484 Mbllllll 
(Mus must·ulus) 

feH Pcryn 11roptthll1 y•rncTOK re Ha, range -120 to 100 hp ( KtlH K 5' __. 31
) 

Gm6484 
(NM_OOJ080940) 

GGTTAACCATTGACCAGGGGGGTCAATGGCAGCCTATGGAAATAAAA~CCG 
CAGCGGCCCGGGAACCACACCCACGAAACTGTCAGCCATGGCTGTGCTTGCTCT 
CTGCCTCCTGTGGACCTTAGCATCAOCAGTGCGACCCGCTCCAGTGGCCCCTCT 
GGGTGGTCCAGAGCCAGCTCAATATGAAGAGCTGACCCTGCTCTTTCACGGGG 
CCCTG 

flp1we•aHue K mafi.,1u14a_., 3 u 4: HlllKllllM llW!'leDllllB8HHeM 111>1ne.~eHbl ca!lThl ca111!.loaHHll Mll ncnnua Lys-G/u-Asp-Trp. 

fett HpHc11tta pacno,1mKeH B I xpoMocoMe y qe.no

aeKa If 4 XPOMOCOMe y MbJl!Jlf If HMeeT COOTBCTCTBeH

HO CUMBO.TI FNDCS .(!JUI '!eJJoeeKa (Homo sapiens) 
H FndcS JUHi Mhll!JM (Mus musculus). 

KaK BH!lHO HJ npeacr-aa.neHtthlX .1taHtt1>1x, B npoMo

ropHoM yqacTKe retta FNlJCS H. sapiens o6ttapy)Kctto 

7 caitroe CBHlbJBaHHH AMI rrerrrHll,3. Lys-Glu-Asp-Trp. 
B npoMorope reHa Fndc 5 M. musculus 1L'IH nenTJ.1L1a 

Lys-Glu-Asp-Trp ttaifoett I cattT CBHJhlBamrn:. 

fett 6eTaTPOtPHHa pacnoJio)l(eH e 19 xpoMocoMe 

y '-ieJIOReKa lf 9 XPOMOCOMe y MbllllH It HMeeT COOT

BCTCTBCHHO Cl1M80Jt C19orf80 ,L[JUI '-ieJIOBeKa (Homo 
sapiens) H Gm6484 rum MblillH (Mus musculus). 

B npO'-!OTOPHOM Y'-taCTKe retta Cl9oif80 H. sapiens 
o6ttapy)l(CHO 11 caArnn CBS1JhlBaH1tR DJJR nenrnna Lys
Glu-Asp-Trp. B npo"mrnpe retta Gm6484 M. musculus 
mm nenT1t.(la Lys-Glu-Asp-Trp HaA11.eHo 4 caArn 

CBJUbJBaHJUI. 

TaKHM o6pa3oM, a npoMoTopHbIX o6nacrnx reHon 

11p1tc1rna n 6crnTpoqnrna ttaiineHhl npe,1tnoJJaraeMb1e 

CBttTbl CBH3bl Bal-UHi .!I.JUI 11CCJICl1YCMOro ITCJlTHJia. flo

JJ)"ICHHbJC !laHHble JJl1WHHH paJ y6C)K!\IDOT Hae B TOM, 

'!TO cymecrnyJOT 30HreHCTH'ICCKJ1e MCXaHJlJMbl pery

nsmm1 «6eJtKOB MO.TIOJIOCTH», OCYlllCCTRmreMble repo

npoTeKTOPHbIM ne nnutoM Lys-Glu-Asp-Trp. 

3AK.JIIOqEHHE 

OpHBeJJ:cHHble n o6Jope n.attttbTC cenn,eTeJJhcrny

TOT 0 TOM, '-!TO MbHUC'-IHhlA ropMOH ttpHCHH, o6paJy

IOWHArn npH $113\t'ICCKOJ:i HarppKe If HBJtHIOUUJJ:i

CR peryJUITOPOM MKHhl. TC.TIOMep 11 MeTa60Jtl13Ma, 

MO)l(CT CJl)')l(JtTb Ol\Hl1M H.3 nepcneKTHBHbTX eemeern 

MR -~C'lCHHJl m1mpeHJ.1R, MeTa60JlH'ICCKoro CttHllPO

Ma H C,U-2. 

Y•mcnie 6ernrpoqmtta n npom-1ctiepamrn 13-KJie

TOK flOl\XCJJY.IJ;O'-IH0-11: )KCJIC3hl OOJBOJHlJIO npenm>JIO

.lKlfTb, '-!TO 3TOT 6eJJOK MO::+::eT B 3Ha'IJ-ITeJlhHOtt CTene

mt JaMCHHTh 11ttcyn11H np11 .r1c•1emm C)l-2. BMCCTe 

c TCM, CJleJIYe-T OTMCTHTb, 'HO nepBblC OT3h!Bbl BOT

HOWeHHH npHMCHCHIHI 6ernrpoqmHa llJIH JIC'-IeHHR 

C.U a noc,~e.(lttee epeMR- 6bWM ocnopetthl 1tccne.no

sare.rr.»M>l, JlOKa3a8llJHMH, '!TO Ha Jtl1KHX .lKHBOTHblX 

11 Mhlwax J11tH1t11 AngptlS - /- He YllaJJOCb noA ao1-

.lleitereHeM 6eTaTP0$11tta BbJRBHTb yaeJJw1ett11e m10-

man11 )3-JUlCTOK OOJI)KC..~Y.UO'IHOJ:t JKC.1C3bl. ll,.r!M OKOH

'-laTCJlbHbJX BbJBOAOB no .aaHHOJ:l: npo6JieMe rpe6yeTC}! 

nposeaettlle JIOltOJJHHTeJlhHhJX tt:CCJleJIOBaHHfi' 

Me:iKD.y reM, 6oJJbilll1HCTBO aaropoB np~tXOLl}IT 
K BbJRO;zy, •no B Jl<lJJbHCiillleM COllMCCTHOe npllMCHe

HHe Hp1tc1tHa H 6eTaTpoqnrna Mo:it:_eT 6bITb nepcneK

THBHblM B Tepan~rn O)l(HPCHHR, MeTa60Jil1'1CCKOro 

cmUipoMa 11 C)l. 

3Ha'IHTCJlbttblll HHTepec rrpe,llCTallJJHCT OOHCK 

npenapaTOB, cnoco6Hb!X ::>nHreHCTlf'ICCKH B03LICH

CTBOBaTb Ha CO.(lepxaHHC HpHCHHa H 6ernrpocti11:Ha 

s Kpoa1t. Ha po11h ramro pery11Rropa npe1eH.11yer re

ponporeKToptthlii rrerrnm Lys-Glu-Asp-Trp, K KOropo

MY B rrpoMoropax TeHOB HpHe1tHa (Fndc5) H 6eraTpo

qnma (Cl9oif80) 'leJIOBCKa 11 MbJWtt liMCIOTC>I cail:Tbl 

CBSl3blBaHJtH. 

Mo}(<HO HaACRThCH, •no B 6nm+::attlllCM 6y.11ylllCM 

see en opH ble 1:1onpocbl, cssnaH H ble c Mexatt 113\IO M 

JtCHCTBHCM HpitCJtHa H 6erarpoqnrna Ha Mern60J11t'-IC

CKtte rrpoueCCbl, 6ynyr pelllCHbl, It KJJHHH'leCKall Me

JtHUIJHa flOJ1Y'll1T HOBble 3tP¢>eKTHRHble npenapaTbl 

DJ!H JlC'-ICHHR Q)l(JtpCHIJH, MeTa60.!JH'-iCCKOf0 CHttn:po

Ma 11 CD., He TOJJbKO 3Ha'-IHTeJJbHO yxy.(IUJaK>ll{HX Ka

•1ecreo ::KH3Hlt, HO It HCPC.11.KO HB.n}llOlUJtXeR oettOBHOfi 

npH'-IHHOil JlCTaJJbHblX HCXOJlOB. 
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The review provides information about the structure, properties and functions ofirisine and betatrophin. which 
are geroprotective proteins. The article represents data on the role of these proteins in the pathogenesis and 
treatment of diabetes mellitus. obesity and metabolic syndrome. Produced during physical. exercise, musck pro
tein irisin is a regulator oftelomere length, and it acts on the white fat cells by stimulating the UCPI expression, 
and indirectly acts through the activation. of the p38MAPK signaling pathway. This results in the expression of 
betat.rophin, which enhances ~-cells regeneration, and reduces insulin resistance. lrisin and betatrophin may be 
considered as the potential targets of geroprotective drug action, as shown i.n the example of pancr.1gen peptide 
(Lys-Glu-Asp-Trp) . Lys-Gtu-Asp-Trp peptide 1.owers the blood glucose level, plasma insulin concentrations, 
insulin resistance index, and stimulates the differentiation of pancreatic islet cells, i.e. the peptide has effects 
similar to those caused by irisin and betatrophin. We assume that lys-Glu-Asp-Trp peptide may intluence on 
irisin and betatrophin gene expression that leads to its possible protective eftect on age-related pathology as
sociated with impaired synthesis of these proteins. Potential binding sites for Lys-Glu-Asp-Trp peptide were 
detected in promoters ofirisin and betatrophin genes. 

Key worth: irisin, bctatrophin, diabetes mellitus, Lys-Gfu-Asp-Trp peptide. 
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