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AHHOTaums

HaumoHaAbHbIAH MYABTMAMCUMIAMHAPHBIA KOHCEHCYC MOArOTOBAEH NpH y4acTin HaumoHaAbHOM MEAMLIMHCKON ACCOLMALIMK MO U3YYEHHIO CoYe-
TaHHbIX 3a60AeBannit (HAC3), Poccuitckoro oGuectsa no usyuenuto nevenn (POTUIT), Poccuitckoin Accoumaunm aHaokprHoaoros (PAJ), Poc-
cHiCKOM Accoumaumnm repoHToAoroB 1 repuarpos (PAIT), HaunoHaAbHoro o6mecta npodraaktuueckoit kapamoaornm, MpodeccrnonarbHoro
choHaa coaeircTus pazBuTHio MeanunHbl <[TIPOOMEA®OPYM>».

LleAb MYABTUAMCLIMMAMHAPHOTO KOHCEHCYCA — B NMOAPOOHOM aHAAM3E TEUEHMSI HEAAKOTOAbHOM XMpoBoi 6oae3Hu nedern (HAXKBIT) n 0CHOBHbIX
ACCOLMMPOBAHHBIX C Hel cocTosiHuii. AaHo onpeaeaedne HAXKBI, onucaHbl ee pacnpocTpaHeHHOCTb, METOAbI AMQrHOCTUKM TaKMX COCTaBAS-
IOLWKMX, KaK CTeaTo3, BocraAeHue u ubpo3s. MNpoaHaamsmnposaHa ceszb HAXBI ¢ psiaom kapaMomeTaboAMHeckux 3ab0AeBaHMIi (apTepuanb-
HOW TMMEePTOHUEN, aTEPOCKAEPO30M, TPOMOOTUUECKMMM OCAOKHEHMSIMU, CaXapHbIM AMABETOM 2-T0 TUMA, OKMPEHUEM, AUCAUMMAEMUEN U AD.),
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HbIX peuenTopoB, aHTAarOHUCTOB NMPOBOCMAAUTEAbHBIX MOAEKYA U T.M. OnucaHbl MOAOKMTEAbHbIE CBOMCTBA M HEAOCTATKM NMPUMEHsAEeMbIX B HaCTO-
silee Bpems npenapartos (BUTamuH E, TMa30AMAMHAMOHBI U Ap.). Oco60€e BHUMAHME YAEAEHO MYALTUTAPreTHOM MOAEKYAE YPCOAE30KCUMXOAEBOM
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KMCAOTbI BAMSITb Ha FOMEOCTa3 FAIOKO3bl M AMMMAOB, OKasblBaTb aHTMKaHLeporeHHoe AencTBue. B KoHceHcyce BbipaboTaHbl MOAOXKEHUS AAS
NPaKTUKYIOLWMX BpaYei No onTUMM3aLmMm AMarHOCTUKM U AedeHmst HAXKBIT v cBsi3aHHbIX C HeM OOLWMMM MAaTOreHETUHECKUMM 3BEHBSIMU KapAMO-
meTaboAnuecknx 3a60AeBaHUM.
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CONSENSUS
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Abstract

The National Consensus was prepared with the participation of the National Medical Association for the Study of the Multimorbidity, Russian
Scientific Liver Society, Russian Association of Endocrinologists, Russian Association of Gerontologists and Geriatricians, National Society for
Preventive Cardiology, Professional Foundation for the Promotion of Medicine - Fund PROFMEDFORUM.

The aim of the multidisciplinary consensus is a detailed analysis of the course of non-alcoholic fatty liver disease (NAFLD) and the main
associated conditions. The definition of NAFLD is given, its prevalence is described, methods for diagnosing its components such as steatosis,
inflammation and fibrosis are described. The association of NAFLD with a number of cardio-metabolic diseases (arterial hypertension,
atherosclerosis, thrombotic complications, type 2 diabetes mellitus, obesity, dyslipidemia, etc.), chronic kidney disease and the risk of developing
hepatocellular cancer were analyzed. The review of non-drug methods of treatment of NAFLD and modern opportunities of pharmacotherapy
are presented. The possibilities of new molecules in the treatment of NAFLD are considered: agonists of nuclear receptors, antagonists of
pro-inflammatory molecules, etc. The positive properties and disadvantages of currently used drugs (vitamin E, thiazolidinediones, etc.) are
described. Special attention is paid to the multi-target ursodeoxycholic acid molecule in the complex treatment of NAFLD as a multifactorial
disease. Its anti-inflammatory, anti-oxidant and cytoprotective properties, the ability to reduce steatosis — an independent risk factor for the
development of cardiovascular pathology, reduce inflammation and hepatic fibrosis through the modulation of autophagy are considered.
The ability of ursodeoxycholic acid to influence glucose and lipid homeostasis and to have an anticarcinogenic effect has been demonstrated.
The Consensus statement has advanced provisions for practitioners to optimize the diagnosis and treatment of NAFLD and related common
pathogenetic links of cardio-metabolic diseases.

Keywords: non-alcoholic fatty liver disease, steatosis, inflammation, fibrosis, cardiovascular diseases, metabolic disorders, chronic kidney
disease, diagnosis, pathogenesis, non-drug therapy, pharmacotherapy, ursodeoxycholic acid
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CONSENSUS

BBEAEHWE

HeankoroneHast sxupoBast 6one3ns nedenn (HAXBIT) B
HacTosIIee BpeMs IPEACTaBIsieT co00il caMoe yacToe XpOHH-
yeckoe 3a00/IeBaHNEe NIEUCHN B PA3BUTOM MUpE, IOpakarolee
or 25 10 30% B3pOCIbIX KUTEIEH Pa3BUTBIX CTPaH, HAIPUMED
CIIOA u Poccun. CriekTp TsDKeCTH 3a00JICBaHUS BapbUPYET
OT MPOCTOTO CTearo3a A0 HEaJKOTOJbHOIO CTeaTorenaThTa
(HACT) u nupposa neuenu (LIT). Jlannoe 3a00neBaHIE OBBI-
[IaeT CMEPTHOCTh HACEIICHHS KaK 32 CUET MEYCHOYHBIX TIPHYHH
(TakMX Kak MUPPO3 M renaToleutonspHbli pak — [LIP), Tak u
BHETICUCHOYHBIX MPOSBICHUH U OCIOKHEHUH (TaKUX KaKk MeTa-
Gonuueckuil CHHAPOM, CEPAECUHO-COCYAUCThIE 3a00/IeBaHU —
CC3, caxapublif quabder 2-ro Tuna — C/ 2 u ap.).

HAXGBII B 3HaunTensHONH Mepe acCOIMMpOBaHa C MeTa-
6ommueckuM cunapoMoM (MetC) m nmake paccMarpuBanach
Kak ero neyeHouyHas Manudecranus. Mmeer Mecto deTkas ac-
commarst HAXKBII ¢ oxupernuem, CJI 2, CC3, xpoHHYIecKoi
6onesnpro movek (XBII). YoenurenbHbIe NOKA3aTelbCTBA TI0-
3BOJIAIOT MPEAIIOIO0XKNUTH, YTO 3HIKOMOp6HﬂHbm WK acCoLu-
MPOBAHHBIC COCTOSIHUS OKa3bIBAIOT JIBYHAIPABICHHOE BIUSIHHUC
Ha CBOE eCTeCTBeHHoe TeyeHue. OTcroma CiemayeT BBIBOI, YTO
npaBwibHOE BeneHne HAXKBII moxkeT monoxuTeTsHO MOBIUSIT
Ha TeYeHHe KOMOPOUIHBIX COCTOSHUII M Ha00OpOT. DTO Baxk-
HO, MOCKOJIbKY TIEPBUYHASI MPUYHUHA CMEPTHOCTH y MAICHTOB
¢ HAXGPII, B 4acTHOCTH B OTCYTCTBHE BBIpaXKeHHOTO (Hhrbpo3a
WM 1Mppo3a, csizana ¢ CC3, a He ¢ Gone3Hpto neyenu. Cemo-
BaresibHO, HAXKBIT — mysnbTHCHCTEMHOE 3a00eBaHKe U TpeOyeT

COOTBCTCTBYIOIICTO KIIMHUYCCKOI'O MOAX0JAa: CKPUHHUHI, PaHHSS
JUAardHoCTUKa, JICHCHUE U HpO(bI/IJIaKTI/IKa TMOBPEXKACHUSA TEYCHU
1 OCHOBHBIX aCCOMMUPOBAHHBIX COCTOSTHH.

PA3AEA 1. HEAAKOTOAbHAS )KMPOBAS
BOAE3Hb INEYEHU

1.1. Onpeaeaenne
HAXGBII — cocrosinue, npu kKoTopoM Oosiee 5% remaroru-
TOB aKKyMYJIUPYET JKUP, YTO MPOUCXOAUT B OTCYTCTBUE UPE3-
MEpPHOTO YIOTPEOICHHS aJIKOT OIS,
Boipensitor Heckonbko Tunos HAXKBIT:
1) mpocToii cTearo3 — 10OPOKaYECTBEHHOE COCTOSIHUE, IPU
KOTOPOM OTCYTCTBYET BOCIHAJICHUE, HET MPOTPECCHPOBa-
HUSI TATOJIOTHYECKOTOo Tpoliecca B IEYeHH, HO, COTTIACHO
HOCJIEHUM JaHHBIM, CT€AT03 — CAMOCTOSITENbHBIN (ak-
Top pucka pazputusi CC3 u X OCIOKHEHUH;
2) HACI, xoTopblii, IOMHMO CT€aro3a, XapaKTepHu3yeTcs
JOOYJISIPHBIM BOCTIAJICHHEM, OAJUIOHHOM JeTeHepaluei
u Gubpo3om ¢ puckom nporpeccupoBanus B LI u pas-
Butust [P [1].

1.2. PacnpocTpaHeHHOCTb

O6mas pacnipoctpanenHocts HAJKBIT B Mupe cocrasnser
25,24% [2]. B Poccun, cornmacHO MHOTOILICHTPOBOMY HCCIIE/IO0-
Banuto DIREG2, y nanueHToB aMOyIaTOpHOro mpoduis pac-
npoctpadeHHoctb HAXBII cocrasmia 37,3% [3]. B 2019 .
MOJY4YeHbl M OmyOnuKoBaHbl naHHble 0 yactore HAXBII B
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aMOyIaTOpHO-NIOIUKIMHIYECKOM 3BEHE OIHOTO MEIUIIMHCKOTO
LEeHTpa, 4To cocTaBmiio 24,9% [4]. 1ns xutenei r. MockBbI B
1esioM (HOMyJISIMOHHOE MCCIIeIOBaHUE) ITOT MTOKa3aTellb COC-
tasmsieT 7,4% [5].

Pacnpoctpanennocts HACT' KOPPEKTHO OLIEHUTH CIOXKHO,
MIOCKOJIBKY ISl TIPAaBMJIBHOTO JMarHosza TpelyeTcst Ouorcus
MICYCHH — Jloporast U MHBa3uBHas npoueaypa. CormacHo naH-
HbIM JuTepatypsl [6] HACI nopaxaer 3—5% Hacenenus Mupa,
OOJIBIIMHCTBO U3 KOTOPBIX CTPAJIAeT HECKOJILKUMHU COIYTCTBY-
oMMy 3a0oneBanusmu. Passurue ¢pudposza npu HACI ompe-
JIeNIeT ero KIMHUYECKHe UCXObl: puMepHo y 20% nanues-
TOB pa3BuBaeTcs 1uppo3 w/uiu [P, 4To Ciy’KUT OCHOBHOI
MPUYMHON CMEPTH 3TUX MauueHToB. Mcnons3oBanue marema-
TUYECKOW Mozen MapkoBa ¢ y4eToM paclpOCTpaHEHHOCTH
CJl 2 u oxwupeHust mokasaio, 9to pacrnpoctpaneHHocTs HACT
k 2030 r. yBenmnuutcs 10 15-56% [7]. CooTBeTCTBEHHO, OBJIH-
ATh Ha 3TOT HETaTUBHBIN CLEHAPHIA MOTYT M JOJKHBI YCHIHS
PabOTHUKOB 37IpaBOOXPaHEHUS BO BCEM MHUDE.

1.3. lNarorenes

Panee narorene3 HAJKBII Ob11 npencTaBieH Kak TEOpHs
«aByx ymaposy [8]. IIpexnonaraiaocs, 9To «IIEpBBIA yrapy» Xa-
paKTepu3yeTcs yBEIMUCHHEM COIACPKAHHA XKUpa B IIEUCHU H
pasBuTHeM cTearo3a. [lanmee BO3ZHMKAIOT MHTOXOHIpHANbHAS
JUC(YHKIMSA U OKCHAATUBHBIN CTpEcC, CTUMYISIUS TPOIYK-
UM TIPOBOCIANMTENBHBIX IUTOKWHOB, IPHBOMAIIME K pas-
Butiio HACT u nporpeccupytomiero ¢pudposa. B Hacrosiee
BpeMs CyIIECTByeT MOHATHE MyNbTH()AKTOPHOTO MaToTeHe3a,
BKJIIOYAIOILETO Pa3JIMYHble NapajlUleNbHble IPOLECCH, TakKue
KaK MHCYITHHOPE3UCTeHTHOCTH (MP), THIOTOKCHYHOCTB, BOC-
najeHue, IucOamaHc OUTOKHHOB M aJUIOKHHOB, aKTHBAITHS
WHHAHTHOTO MMMYHHUTETa U MHKPOOHOTHI, BO3IEHCTBHE JKO-
JIOTUYECKUX M reHeTuueckux (akropos [9-11]. Opnum u3
kimoueBbIXx MoMeHTOB HAXKBII sBnsiercst HapymeHHe cocTo-
SHHS CHCTEMHOTO DHEPTeTHYEeCKOTO OanaHca, XapaKTepH3yo-
meecst M30BITKOM CyOCTpPaToB, MPEUMYIIECTBEHHO YIJIEBOIOB
U XHUPHBIX KUCJIOT. OCHOBHBIC MCTOYHHKH, OTKYA JOCTAaBIIS-
10TCs CBOOOMHEIE (HeaCTepHU(PUIIMPOBAHHbIE) JKHPHBIC KHCIIOTHI
(CXK) B neuens: aqunouutsl (mpumepHo 60%, T.e. IMeeT Mec-
To moBblieHHOE BhIcBOOOXKaeHHe CXKK), numnorenes de novo
(oxo1no 26%, T.e. KOHBEpPCHS YITIEBOJOB B XKUPbI B IIEUEHH) U U3-
ObITOUYHOE TTOTpedIeH e )KUPOB B muIy (oxomno 14%) [12, 13].

Hucynunopezucmenmuocmsp

WP u HAXGBII tecHo cBsazans [14, 15]. IP xapakrepu3y-
€TCsI CHIDKEHHEM YYBCTBUTEIBHOCTH NepU(epHUIECKUX TKaHEH
(MpIn, XKMPOBOW TKaHHW, NeYeHH) K MHCYIuHYy. Ha ypoBHe
AIUTIONIUTOB MeTaboIuyecKasi AUCPETYISUs H3-3a Hapylle-
HUS TIepelayd CHTHAJIOB WHCYJIMHA NMPHBOAUT K HU30BITOYHO-
My sunonusy tpurmuuepunos (TI) u BeicBoOoxaeHuI0 CHKK
B KpoBOTOK. CBsizannble ¢ anpOymuaom CXKK mocramsrorces
B meueHb. [lommomenue remarorutamu CXKK omocpenyercs
TPaHCIIOPTHBIMU OeJIKaMU XKUPHBIX KucaoT, CD36, kaBeoauHa-
MU ¥ B MEHBIILISH cTeneHu — naccuBHor muddysumeit [16]. Kpo-
Me Toro, B renaronuTax nanueHToB ¢ HAXKBII u3 miroko3sl u
(bPYKTO3bI IPOUCXOIUT U YCUITUBAETCS TUTIOreHe3 de novo [17].
B ominume ot ntoko3bI BOBJIEUEHHE METa00IUTOB (HPYKTO3BI B
JUIoreHe3 de novo He perymupyercst Tiukoiam3oM [18]. Do
MOATBEPKAAETCS. 3MUAEMHUOIOTHYECKUMHU HCCIIEIOBAHUSIMH,
KOTOPBIE TIOKa3bIBAIOT KOPPEIALIUIO MEXy BBICOKOYTJICBOIHON
queroilt 1 HAXKBII. Beicokoe comepxanue caxapossl U Gpyk-
TO3bI B ivie — ¢aktop pucka pazsutus HAXKBII. MznumHee
noTpebieHne yIIeBOI0B U, KaK CIEACTBHE, MOBBIIICHHBIH YPO-
BEHb INIIOKO3bI B KPOBH OKAa3bIBAIOT MaryOHOE BO3ACHCTBHE Ha
KJIETKH. DTOT ()eHOMEH Ha3bIBAIOT IIIOKOTOKCHYHOCTHIO. [laH-
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Hasl KOHIIEIIIMS Hepa3phIBHO cBs3aHa ¢ VP B neueHu, uTo mnpo-
SIBIIACTCS OBBIIICHIEM TIIFOKOHEOTeHE3a 1 CHIDKEHHEM TIIHKO-
reHe3a, MPUBOASAIIMMH K runeprinkemun [19-21], Gosee Toro,
renaTolUThl MOTYT CEKpPETHPOBAaTh AMNENTHAWINENTUAA3Y-4
(AIIII-4), koTopast cnocoOCTBYET BOCIATIEHUIO XKUPOBOM TKaHU
u UP [22].

Cmeamo3 neuyeHu u 1UNOMOKCUYHOCHMb

YCIIOBHO 3HIIOTEHHBIC JMIHUABI JENAT Ha TOKCUYHBIE U
HeiTpanbHble. [Ipumep Tokcnunbix aunuaos — CXKK, npumep
ueiTpansHbix — TT. CXKK B neueHu H0MKHBI MO0 TIOABEPT-
HYTbCSI MHUTOXOHJPUAIBHOMY O€Ta-OKHCICHHIO, JINOO OBITH
scTepuuupoBaHHbIMU ¢ oOpa3oBanuem TI. OOpazoBanue
TT, nO-BUAUMOMY, CIIY>KUT aIallTUBHBIM MEXaHH3MOM 3allly-
THI IIEY€HH OT TOKCHYHBIX TUIHA0B. M3061ToK TT He oOnamaet
MIOBPEXKAAIONINM ACHCTBHEM Ha Me4eHb B OTIAMYHNE OT U30BIT-
kxa CXKK [23]. TT MOryT 3KCIIOPTHPOBATHLCS U3 IIEUEHU B BUJIE
YaCTHI JIMIIONPOTENHOB O4eHb HU3KoH tutoTHOCTH (JITIOHIT)
WM COXPAHATHCS B BUJIE JIMITUIHBIX Karesb. Ho mumonms sTux
Karenb BHOBb BbicBoOOXkaeT CXKK o0parHO B Me4eHOUHBINH
myin. Perynsinus 3Toit MeTaboIMYeCKOM CTaguu UMEEeT BasKHOE
3nayenue B narorenese HACI [12]. Cpenu HakanauBaromumx-
cs B neuenn JKK HacbleHHbIe (TaJbMATHHOBAS, CTEAPHHO-
Bas) NpeoOIafaloT HaJl MOHOHEHACHIIICHHBIMU U MOJIMHEHA-
CBILIEHHBIMY, YTO UMEET aCCOLUAIIMNIO C IPOrPECCUPOBAHUEM
3a0oeBaHus NedeHu. [IpyruMu JTUIOTOKCHYECKHMHU BHIAMU
JUMHAZOB CIIY’KaT THALMINIHLEPHUHBI, epaMHuIbl, Tu30doda-
TUAMIXOJIUH U CBOOOJHBIN XonecTepuH [24, 25].

HenaBHee uccnenoBaHue IOKa3ano, 4To [uera, obora-
[IeHHAs HACHILICHHBIMH J>KUpaMH, Ooliee BpeIHA B acIeKTe
MIOBBILIEHHS BHYTPUIIEYEHOUHOTO conepkanus 1T, uem nuera,
oOorarieHHasi CBOOOIHBIMU CaxapaMy, Y MYXUYHH ¢ U30BITOU-
HBIM BECOM. DTOT (paKT MOATBEPKAAET NMPEOOIATAIONIYIO POIb
mnotokcngHoctn B matorene3e HAXKBII [26]. Ha monexy-
JISIPHOM YPOBHE JIMIIOTOKCHYHOCTH MPUBOIUT K CTPECCY DHAIO-
IU1a3MaTUYECKOTO PETUKYIIyMa, TU30COMANIbHON AUCHYHKINHY,
AKTHUBALMM BOCTIANICHHs, THOSTH KJIETOK W aKTHBAI[MX BOCHA-
JIUTENBHBIX PEAKIUi BCIIEICTBUE JIETATBHOTO U CyOJIeTaIEHOTO
MIOBPEXICHUS ICYCHOYHBIX KIIETOK.

OxcuoamueHbwlil cmpecc U nepeKucHoe oKucienue

AURUO06

IToBemmennoe mocrymienne CXXK B meueHs mpuBOIUT K
yceunennto cekperuu JITIOHII, Bo3pacTanuto ponu B-nepok-
CHUCOMHOTO U (®O-MHKPOCOMAJBHOTO OKHCJICHHUS, KOTOPOE MpO-
TekaeT ¢ yyactueM ruroxpoma P450 (CYP2E1, CYP4A), urto
BE/IET K CHIDKCHHUIO POJHM MUTOXOHIPHAIHHOTO OKHCICHHS U
MOSIBJICHUIO NeduinTa afeHo3unTpudocdara [27]. Mutoxon-
puasibHast TUCQYHKIMSA MPUBOJUT K OKCHJATUBHOMY CTpECCY,
MIPOIYKIMY aKTHUBHBIX (JOpM KHCIIOpOAA M 3aIyCKy HepeKuc-
Horo okucienus munuaos (ITOJI) [28]. B pesynsrare TTOJI 06-
PpasyroTcsi HOBbIE CBOOOIHBIE PAAUKAIIBI M JINIUIHBIE THAPOIIE-
PEKHUCH, KOTOPBIE 1TO]] BIUSHUEM KaTaJUTHYeCKOW aKTHBHOCTH
xKeJe3a 00pasyroT BTOPUYHbIE (JIMITUAHBIE) CBOOOIHBIC pau-
kainel. [1OJI sBsieTcss OCHOBHBIM HPOIIECCOM, MPUBOISIIAM K
BOCIAJICHUIO, aKTHBALUK IIUTOKHMHOB, TIOBPEXICHHUIO T'€Naro-
LIUTOB, CTUMYJISILIMY 3BE3A4YaThIX KJIETOK U (pubporenesy [29].

Kuposas mkanb Kak IHOOKPUHHBLIL OP2AH

KupoBas TkaHbp SABJIETCSI HE TOJIBKO OCHOBHBIM HCTOYHH-
koM CXKK, HO U 3HIOKPUHHBIM OPIaHOM, CEKPETHPYIOLIUM
aJUMNOKUHBl C CUCTEMHBIMHU DEryIATOpPHBIMH 3 deKTaMu.
JlenTMH W agUNOHEKTHH, NPOAYLHMPYEMble BHUCLEPAIbHBIMU
agunorutamu, BiustioT Ha HAJKBII u npyrue KoMmoHEHTHI
MetC myTeM peryisinuy HOTpeOJeHus MMIIM, COCTaBa XKUpa
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CONSENSUS

B OpraHusme, 4YyBCTBUTCJIIBHOCTH K HHCYJIMHY U BOCHAJICHUA.
V nanuentoB ¢ HAXBII numeercst cHikeHne BbIpabOTKHU MPo-
TEKTUBHOTO AJMIIOHEKTHHA M IMOBBIIIEHHE MPOSYKLIUH JICTITH-
Ha. JlenTuH peanu3yeT cBoe BIMSHHE B HepH(epuuecKux
TKaHSX MyTeM B3aUMOJIEHCTBUS CO crenn(UUIEeCKUMHU TPaHC-
MeMOpaHHBIMH penenTopamu. PactBopumas ¢popma penentopa
nentuHa (sLep-R) — 0CHOBHO# neNTHH-CBSA3BIBAIONIHIA OEIOK.
l'unepnentunemus u HU3KKE ypoBHU sLep-R, cBunerenscTBy-
IOLIME O JICNTHHOPE3UCTEHTHOCTH NEepUPEPUUECKUX TKaHEH,
BBIABIIAIOTCA B Oosbmueil crenenn y nanuentoB ¢ HAJKBIIL,
4YeM y JIHI ¢ OKHpeHueM Oe3 crearosa neueHu [30]. YpoBHH
CHIBOPOTOYHOTO JienTuHa noBbimeHsl npu HACI B cpaBHeHHH
€0 3710poBbIMH Jiunamu [31, 32].

W30bITOuHAasT TPOMYKIUS MPOBOCHAIUTENIBHBIX LUTOKH-
HOB Makpo(araMu BHCLIEPAILHOM )KUPOBOI TKAHH UMEET pe-
HIafollee 3Ha4€HHE B peaau3allid MEAJICHHOTO BOCHAICHMS
JKUPOBOW TKaHWU, CBSI3aHHOTO C O)XXKHPEHHEM. AKTUBHUPOBAaH-
HBIe Makpo(aru >KHPOBOH TKaHU CEKPETHPYIOT HUTOKUHBI K
xemokuHbI, BKirodas TNF-a, IL-1B, 6 u CCL2, koTopbie He
TOJILKO BBI3BIBAIOT JIOKanbHylo VP, mpuBoasiyto x Hapye-
HUIO PETYISLHU JIMIIUAHOTO OOMEHa, HO M CIIOCOOCTBYIOT
cucreMHoii UP. IMMyHHas akTuBauus B JKUPOBOM TKaHHU,
BEpOSITHO, MPEAIIECTBYeT BOCHAJCHHIO B medeHu [33-36].
BripaboTka NpPOBOCHANUTENBHBIX MEIUATOPOB aKTHBUPYET
KJIIOUYEBbIE TPaHCKPUNIMOHHBIE (akTophl, Takue kak JNK n
NF-kB, 4To mMpHBOAUT K pa3BUTHIO cTearorenaruta. [lapain-
JenbHOE HapyIleHHe BHIPAOOTKH NPOTHBOBOCIAIHUTENBHBIX
aJUIOKUHOB (HalpUMep, aAUNOHEKTHHA) CHIDKAET YYBCTBU-
TeNbHOCTh K MHCYIUHY [37-39]. IloBbllleHUE NPOAYKIMU
MIPOBOCHAUTENHHBIX HUTOKHHOB U APYTHX (aKTOpOB BOCHA-
JICHUs BIIEYET 32 COOOM MOBPEXICHUE TEMAaTOLUTOB U CTHMY-
nsuto pudporenesa [9, 40, 41].

Mexanusmol 6ocnanenusn u uopozenesa

ITpu wn36sITouHoM mnotoke CXKK w/mnum mpyrux marore-
HOB (TaKUX KaK YHIOTOKCHHBI) M3 KHIIEYHHKA B IEYCHb KyII-
(epoBckue KIETKH uX (arolUTHPYIOT U MPEACTABIAIOT UM-
MYHHOW CHCTEME 4Yepe3 peLeNTOpbl OINO3HABaHUS MaTTepHA
(PRRs) [42]. PRRs BKIIIOYAIOT TOJUI-TIOMOOHBIC PEIEHTOPHI
(TLR), Takue kak TLR4, TLRY, u HyKkJI€OTHIHBIC OJHIOME-
pu3anMoHHbIe JoMeHomnono0Hkie perentopsl (NLRs) [43].
WHudpnammacombl (MHOTOOEIKOBBIE OJUTOMEpPHBIE KOMILIEK-
CBI, OTBEYAIONIME 3a AKTUBALHUIO BOCIAJIHUTEIHHOTO OTBETA)
yepe3 NLR akTUBUpYIOT Kackaj COOBITHIA, B UTOTE KOTOPBIX
npoxyuupytorest IL-1 u IL-8, cnocobcTBys axTuBanuu ¢ax-
topa Tpanckpunuuu NF-kB [44, 45]. KyndepoBckue KIeTKH B
cBOM0 ouepenpb auddepenuupyores B peHotuns M1 wim M2,
B 3aBHCHMOCTH OT BHEIIIHETr0 MHAyKTOpa; M1 BbIpabaThiBacTt
uuTokuHbl, Takue kak TNF-q, IL-1 u 12, a M2 cniocobeH ctu-
mynupoBars cekpermto 1L-4, 10 u TGF-B [46]. IL-6 u TNF-a
SIBIISIFOTCSA ITUTOKMHAMH, OTBETCTBEHHBIMH 3a IPOrpECCUpOBa-
nue HACT [10, 47]. IIpennonaraercs, uto nogasiaenue TLR
MOXeT OJOKHPOBAaTh MMMYHHBIH OTBET, TEM CaMbIM YMEHbIIIAs
CTeTeHb I1€YEHOYHOT0 BOCTIAICHUS.

B peanuzanuu BocmaneHHs B I€UEHH BOBJICUEHBI TaKXkKe
T-xennepHsle JTuM(OUUTHI, IOMOraronye B-kinerkam, Makpo-
(haraM ¥ IUTOTOKCHUECKUM T-KJIeTKaM YCTpaHsSTh NaTOTeHbI U
noBpeskeHHbIe KiIeTKH. [locine ummyHHOI akTiBanun T-kieT-
ku auddepenuupyrores B Thl, Th2 u Th17 s¢ddexropHbie
kierku. HACT xapaxrepusyercst u30s1TkoM Thl-npon3Bomubix
LIUTOKUHOB, Takux Kak [FN-y, u ne¢uunrom Th2-npon3BoaHbix
uuTokuHOB — IL-4, 5 u 13 [48]. Th17-knetku, npoayUpyro-
uue [L-17, nakaruarores B edenu npu HACT u ycunuBarot
BocCHajeHue u (uOpo3 MyTeM BIUSHUS Ha Makpodaru 1 3Be3/1-
yarele kieTku (3K) meuenum [12]. Iurorokcuueckue CD8+
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T-knetku, aktusupyemsie IFN I Tuna, Toxke akKyMyJIUpyrOTCS
B nieuenn npu HAXKBII, nponymupyror IFN-y 1 TNF-a. A nx
(apmaxonornieckass WM reHeTHYeckas abmanus IPUBOAUT K
CHW)KEHUIO cTearo3a, VP, Bocnanenus u akruBainuu 3K [49].

l'unepnponykuuss MHOXECTBA MEIUATOPOB BOCIAICHUS,
MOBPEXACHUE TeNaTOLUTOB IPUBOAAT K akTuBauuu 3K neuenuy,
KOTOpBIE SIBISIIOTCSI OCHOBHBIM NTaTOICHETUYECKUM 3BE€HOM (hu-
Oporenesa. AxrusupoBanHble 3K npesparnatorcst B MHOGUOpo-
OMacThl, aKTUBHO TPOIHU(EPHPYIOT U MPORYIUPYIOT KOJIIAreH,
(UOPOHEKTHH, TAMWHUH, THAYPOHOBYIO KHCIIOTY, MAaTPHYHbIE
METa/UIONPOTENHA3b! U UX TKaHeBble HHruouTopsl [27, 29]. Ha-
KoruieHne Gpuopmutoodpasyromux kosiareHos (I u 111 Tunos) B
npocTpaHcTBe Jlucce IpUBOAUT K «KAMLIIPU3ALHUI CHHYCOU-
JI0B, HAPYIIEHHIO aDXUTEKTOHUKH IIEYEHH, TUIIOKCUH U IIPOrpec-
CHpOBaHuUIO GudporeHesa.

Ocb KuwieuHuKk—neueHs

Cpeay KOMMEHCAJIbHBIX OPraHU3MOB, HACEIISIOUINX KHIIeY-
HHUK YeJIOBeKa, IOMHHHUPYIOT 4 OCHOBHBIX THma: Firmicutes,
Bacteroidetes, Actinobacteria m Proteobacteria. Y mnauunen-
TOB ¢ oxxupeHueM u nanueHToB ¢ HACI umeercst yBennueHue
Bacteroidetes u cawxenune Firmicutes 10 CpaBHEHHIO CO 3710-
poBeiME JitoneMu [50]. BakHyto ponb B AMCOYHKIIMH KHUIIIEY-
HO-TIEYEHOYHON OCH UTParoT ANCOMO03 KUIIEUHHUKA, U30bITOUHBIH
GakTepuabHbIA POCT U H3MEHEHHE IPOHUIAEMOCTH CIU3UCTOMH.
Kumieuno-rnieueHoyHass OCh XapakTepu3yeTcsl JByHAIPaBJICH-
HBIM TIOTOKOM. [IuTarenbHBIE BEIIeCTBa M PA3NIMYHBIE COEIH-
HEHHS U3 IPOCBETa KUIICYHNKA JOCTUTAIOT TIEUYSHH Yepes Mop-
TaJIbHYI0 LUPKYJSLHIO; KETYHBIE KUCIOTHI, HPOLYLHUpPyEMbIe
TerarolTaMH, MOMaaloT B TOHKYIO KUIIKY 4epe3 OuInapHbIi
Tpakt [51]. Kumeunslii 6apbep 1 KullleuHass MUKpOOHOTa Urpa-
10T Ba)XKHYIO POJb B MOBPEXKICHUU IEUYCHU U IPOTPEeccHpoBa-
uuu HAXKBIT [52]. B HOpMe 4epe3 mopTanbHyIO BEHY B II€YEHb
MoNajaeT JIMIIb HeOONBIIOe KONMMYECTBO MPOAYKTOB JKU3HEIIe-
ATENPHOCTH Oakrepuit. OJHaKO OaKTepUaNbHBIA TUCOHO3 HIIH
M3MEHEHHUS TPOHULIAEMOCTHU KHIIIEYHOTO Oapbepa yBeINUUBaIOT
NPUTOK OaKTepHid B I€YEHb, TEM CaMbIM CTUMYIIHPYs BOcHaje-
aue yepe3 TLR u akTHBanuio Jpyrux peenTopoB pacio3HaBa-
HHS TIATTEPHOB B Kyn()EepOBCKUX KIIeTKax [53].

KK BO31eHCTBYIOT Ha KHILIEUHYIO Cpedy Kak HEmocpes-
CTBEHHO, BBI3bIBas MOBPEXIEHHE MEMOpaHbl, TaK 1 KOCBEHHO
Yepe3 aKTHBAIMIO CBOMMH MeTa0OJHTaMU CIIEIHAIBHBIX pe-
LENTOPOB, TakuX Kak (apuezonaubiii X peuentop (FXR). KK
CHHTE3UPYIOTCS U CEKPETUPYIOTCS FENaTOLMTaMU U y4aCTBYIOT
BO BCAChIBAaHUM MUILEBBIX JUMUAOB. OHU TPaHCIOPTUPYIOTCS
00paTHO B TE€UEHb MyTEM DHTEPOTENaTHYECKON HUPKYISIIHA
u Bo3zeicTBytoT Ha FXR, koTopblif skcmpeccupyercs: Takxe
Ha TenaronuTax, BIUsIS Ha METaOoJIU3M IVIIOKO3bI U JIMIHJIOB
[54, 55]. KK, 6maromapsi CBOUM aHTHUMHKPOOHEIM 3 exram,
MOIYJHMPYIOT B3aUMOCBSI3b MEXKAY MHKPOOMOTOH KHIIEYHHKA
U XPOHMYECKHUMH 3a00JICBAaHUSAMU IeUeHH [56] u ynydiiaror
MeTabo0JIM3M IVIIOKO3bI IIyT€M aKTHBALlUU PELEeNTopa XKeIIHON
KHUCIOTHI, cBsi3aHHOTO ¢ G-Oemkom (GPBARI1) B sHTeporu-
tax [57]. [loaTroMy BO3MOXKHOE BO3AECHUCTBHE HA 3TH MEXaHH3-
MBI, Hanipumep npumenenue FXR-aronucra, siBisiercs mpusie-
KaTesbHOM cTparerueit B Tepanuu HAXBII [57].

Baxnywo posb KK wurpator B npouecce ayrodaruu. Ay-
Todarus — mpoiece, Npu KOTOPOM BHYTPEHHUE KOMITOHEHTHI
KIETKH (MUTOXOHAPHUH, HMEPOKCHUCOMBI M IHIOMIa3MaTHIEC-
KHU PETUKYJIYM) JIOCTABIISIOTCS BHYTPH €€ JM30COM HJIM Ba-
KyoJleil M IO/IBepraroTcsl B HUX JeTpaganni. AyTodarus cro-
COOCTBYET OCHOBHBIM (DYHKIIMSIM TEYCHU, TAKUM Kak OOMEH
JUNUAOB, NIMKOTeHa 1 Oenka. CHbkeHne GyHKIUY ayTo(haruu
MOXeET CII0COOCTBOBATh CHMYKEHUIO YyBCTBUTEIBHOCTH K HH-
CYJIUHY ¥ TIOBPEXICHHIO MMEUYEHOYHBIX KJIETOK, HAKOILICHUIO
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KJICTOYHBIX JIMITUAOB, NMEPBOHAYAJIbHOMY Pa3BUTHIO CTCATO-
3a MEYeHHU U JaJIbHEHIIEeMy ero NMporpecCUpOBaHUIO J0 CTe-
arorematura. CpeacTBa, yCHIIMBAIONIME ayTO(aruio MeueHH,
oOnangaroT TepaneBTuueckuM noreniuanom mpu HACT [58].
B skcnepumente ypconesokcuxonepas kuciora (YIXK) oxa-
3bIBajia OJIArONPUSATHOE BIMSHHE Ha CTEATO3 MEUEHH Y KPBIC C
HAXBII nyrem aktuBanmu AMP-akTuBUpOBaHHON TIPOTEUH-
kuHasbl. YIXK perynupyer anonrto3 u MHIynupyeT ayroda-
TUI0, BIHAS Ha B3amMmojeilcTBue komiuiekca Bcl-2/Beclin-1
u Bcl-2/Bax, uto ykassiBaeT Ha BO3MOXHOCTh YIXK ObITH
MEPCIEKTUBHON TEPareBTHYECKOH MHUIIEHBIO ISl JICUSHHUS
HAJKBII [59].

MukpoOuoTra urpaer >KU3HEHHO Ba)XXKHYIO POJb B MOAJEP-
JKQHUU [EIOCTHOCTH KUIIEYHOTO Oaphepa U MPOHUIAEMOCTH
KuieyHuka. Kuiieunslit 6apbep mpeacTaBiseT co00i OHO-
KJIETOYHBIN CJIOH, BKIIOYAIOUIUH SHTEPOLUTHI, 00KaJIOBUAHBIE
KJIETKH, ITy4KOBbIe KiIeTku Tufts (c xeMoceHCOpHOH (hyHKIH-
eif) m knerku [laHera, mpoayunupyrone aHTHMHUKPOOHBIE
nentunel [60—62]. Cnoit HempoHUIaeMm JIsi OOJIBIIMHCTBA
PacTBOPEHHBIX BEIIECTB, KOTOPHIM HeoOxoauMm cnenudu-
YECKUU MEepPeHOCUYHK [UIS MPeoNoieHHsl Oapbepa, MEXaHH3M,
BKJIIOYAIOIIMI TPAHCKJIETOYHBIH IMyTh. MEXKIETOUHBIE TPO-
CTPAHCTBA 3aKPBITHl HAJIMYUEM ONPENCICHHOTO alHuKaIbHO-
r0 COCIMHHUTEIBHOTO KOMIUIEKCA, T.€. IUIOTHBIX KOHTAKTOB U
craek, Onaromapsi 4emy HpeOTBpAIaeTCsi HEKOHTPOJIUpYe-
Mast TPaHCIIOKAIHsI BEIECTB U AOIYCKaeTCsl aKTUBHBII TpaHC-
KJIETOYHBIM TpaHCIOPT 4yepe3 sHTeporuTs! [63]. Hapymenue
cocTaBa MUKPO]IIOPBI MOXKET MOBPEXKAaTh KUILIEUHBIH SIIUTE-
JUH ¥ pa3pymarsk OSNKH INIOTHBIX KOHTAKTOB, YTO BaYKHO LIS
MIPEAOTBPAICHNs TTOTAJaHNsI BPEIHBIX BEIIECTB M3 KHIIEU-
HHKa, TAaKUX KaKk OakTepuu, NPOLYLHUPYEMbIH UMH 3TaHOI U
SHIOTOKCHHBI, B TIOPTAJIBHBIA KPOBOTOK [64, 65]. TlokazaHo,
uyto Escherichia coli, apnsiomascs npeoOnagalommuM MHKpPO-
OpraHM3MOM TpPU CHHIPOME H30BITOUYHOTO OaKTEPHATBLHOTO
pocTta, MOXKeT OBbITh CBsi3aHa ¢ 3PPEKTOM TPAHCIOKAIMH y Ta-
nuentoB ¢ HAXBII [66].

T'enemuxa HA’KBII

B nmureparype o6cyxmaercs sinustaue Ha pazsutue HAXBII
nonmuMophu3Ma CaMbIX Pa3HBIX TEHOB, KOAMPYIOMINX MHUKPO-
COMAJIbHBIN TPUIIMLEPUIHBIH TpaHCHEPHBIH MPOTEUH, 3HAO-
TokcuHOBBIN peuentop CD14, anruorensuH Il tuna 1, TNF-a,
TGF-B, cynepokcumaucmyTasy-2, (HochaTuanidTaHOIaMK-
HoTpaHcdepasy, anonunomnporenHoB C3 u E, peuentopos, ak-
TUBHUPYEMBIX IEPOKCUCOMHBIM nponudeparopom (PPARs), u
MHOTUX JIpyrux [67—71]. DT MyTaluu MOryT NOBBILIATH PUCK
pa3BUTHS CTeaTorenaruTa u/uimm Guoposa.

Haubonee cunbHo accoruupoBanabiM ¢ HACT renetnvec-
KUM BapUaHTOM CIY>KUT OJHOHYKJICOTUIHBIN IOIUMOPGHU3M B
TeHE MaTaTHHONOA00HOro (HOCGONIHUITA3HOIO JOMEHA, COIep-
karero nporenH 3 (PNPLA3) koropslit komupyeT Oellok Jiu-
MUHOW Kallji U Yy4acTBYET B 3TOM JIMINOIUTUYECKON CTaIHH.
Bapuant 1148M PNPLA (PNPLA3/ rs738409 C/G) ycroiiuus
K Jierpaallii, HaKaIUTMBAaeTCs Ha JIUIMUIHBIX KaIULIX ¥ 0CTa-
TOYEH JUIsl HHAYIUPOBaHus cTearosa [72]. Amnens G rs738409
aCCOLIMMPOBAaH C YCUJIEHHON aKKyMyJIALMeH KUpa B MEYEHU U
BocriasenueM [73]. Tomo3uroTHelid red B Bapuante 1s738409
GG cpoiicten nanuentam ¢ HACI [74, 75]. I'enotun GG ot-
MeUaeTcs Yalle ¥ KoppeaupyeT ¢ uHaekcoM maccnl Tena (MMT)
U CTEeNneHbo Gubpo3a y JIMI ¢ TeNaTOUEIUTIOISIPHON KapIIMHO-
Mo, Bo3HuKIIel Ha pone HAXKBII [76].

TIpu HAXBII, accormupoBaHHOW C OXHUpeHHEM, 0coboe
3HAUCHUE TMPUOOPETAET TCHETUYECKUH MONMMMOP(U3M TeHOB
amUnoKuHOB. ONMUTOHYKJICOTUIHbIE TOTUMOPGU3MBI ATUTIOHEK-
tiHa 45TT u 276GT uame Berpewarorcs npu HAXBII, uem B
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oOIIel MOMyJSIUK, U CBA3aHbl C TSXKECTbIO 3a001eBaHUs Ile-
yenn [77]. MyTtanuu B reHax JIETITHHA M €r0 PelenTopa MOTyT
MIPUBOJMTHG K TUIEPIENTHHEMUH U JIEITHHOPE3UCTEHTHOCTH.
Myrtanuu rena peuentopa JentuHa (GIn223Arg) mMoryt ObITh
(hakTOpOM pHCKa pa3BUTUS KUPOBOM OOJIE3HU IIEUCHU, a TAKKE
MaTOJIOTHH KOpOHapHBIX aprepuii [78]. Amiens 223Gln B ro-
MO3UTOTHOM COCTOSHMM HaOmomaeTcs B 48,67% citydaeB mpu
HAKBIT u Tonbko B 21,17% ciydaeB y 310poBbIx Juil [79].

1.4. KAMHMueckas kapTuHa

Knunnueckas kapruaa HAXBII wecneumpuuna. Y na-
LUEHTOB CO CTEaTO30M II€YEHH, KaK MPaBWJIO, HET HUKAKUX
CHUMIITOMOB, M JIMarHO3 YCTaHABJIHMBAETCS CIy4yailHO NPU BbI-
[IOJIHEHUH YJIbTpa3ByKoBoro uccienosanus (Y3U) opraHos
OpIOIIHOM MOJOCTH W/WIM HCCIEJOBAaHUN OHOXUMHYECKUX
rokasaresieii KpoBH, rie oOHapyKHBaeTCsi HEOONBIIOE TOBBI-
LICHUE aJlaHMHOBO# TpancamuHasbl (AJIT) n/unu y-rmyTamui-
tpancnentuaassl (ITTII). Ecnu HACI npoTekaer ¢ BBICOKOM
OMOXMMHYECKOH aKTHBHOCTBIO, TO TAI[HEHTHl MOTYT HCIBITHI-
BaTh CJ1a0OCTh W/MJIM HEMPUATHBIC OLYIICHHU/00b B 00IacTH
npaBoro noxape6eprsi. Kinuunueckas xapruna LI, kak npaBu-
JI0, OTIPEJIEIISITCS €70 OCIOKHEHUSMHU, TAKUMHU KaK acIuT, Iie-
YeHOYHast YHIe(DATONaTHs U T.1.

1.5. AuarHoctnka

quazHocmuKa cmeamo3sa neuenu

Jl1sl AMarHoCTHKU CTeaTo3a MEYEHU BO3MOXKHO IIPUMEHE-
HHe OWOICHM TIeYeHW, TPH BBHIIOIHEHWH KOTOPOH OH Oymer
OMKCaH U KOJTMYECTBEHHO BBIPAYKEH B MIPOLIEHTaX B KOMILJIEKCE
C JPYTMMH XapaKTEpUCTUKAaMHM T'MCTOJIOIMYECKOro Ipernapa-
Ta, TAKUMH Kak BocmaneHne u ¢pudpo3. B Hacrosmee Bpems
IIPEANOYTEHUE OTAAETCS METOaM HEMHBA3MBHOH IMarHOCTH-
ku nospexaeHus nedend npu HAXKBII, dro akryansHO Ui
CKpUHUHTA 3a00J1€BaHUs, KOPPEKTHOTO OIPEIENIEHUs BCEX €TI0
COCTABIIOIINX, IIPOTHO3A U OLEHKH 3 ()EKTUBHOCTH JICICHNUS.

Heuneaszusnvie Memoovl OuazHocmuKu cmeamosa,
OCHOG6AHHbBIE HA CHIBOPOMOUHBIX Mapxepax/
ouomempuueckux noKazamensnx

Jnst AMarHOCTHKHU CTeaTo3a MEYeHH MPEeAIaraloTcs cieny-
IOIMEe KaK HEKOMMEPUECKHE, TaK U KOMMEPUYECKHUE HEMHBAa3HB-
Hble TecTbl. HekoMMepueckue TecTsl:

* FLI (Fatty Liver Index — Uuaekc xupoBoii nucrpoduun
MIEYECHU — PACCUUTHIBACTCSA Ha OCHOBAHUM 00bEMa TalliH,
WMT, ypoBus Tpurauuepunos, I TTII);

» HSI (Hepatic Steatosis Index — Mumekc cTeato3a nedeHw,
dopmyna: 8x[AJIT/ACTHUMT [+2 nns xeHuH; +2,
eciu ectb CJ1 2]);

* LAP (Lipid accumulation product — mpoayKT HaKOIUICHUS
JIUMHJIOB, TIPU PacyeTe YYUTHIBAIOTCS TAKUE MapaMeTphl,
Kak 00beM TaJIu U KOHIEHTPAINS TPHIIUIEPHIOB);

* NAFLD-LFS (NAFLD - liver fat score — HAXBII — un-
JIEKC CTeaTo3a, MPU €ro pacyeTe yUUTHIBACTCS Haludue
MerC, C/1 2, yposheii AJIT u ACT).

K xomMMepyecknM HEWHBAa3HUBHBIM TECTaM OTHOCHTCS
SteatoTest™, koTopbIii TpUMEHSIETCST B KauecCTBE KOJIHMIEC-
TBEHHOT0 OMOMapkepa crearo3a. HexoMmepueckue HHIEKCHI
NAFLD-LFS, HSI u npyrue uMeroT orpaHU4eHHOE 3HaYeHUe
JUTSL KOJIMYECTBEHHOTO pa3rpaHHYeHHs yMEPEHHO BBIPAKEHHO-
TO U TsKenoro crearosa [80].

Bu3zyanvnsie memoowt duaznocmuxku cmeamosa

Yare BCero B AMArHOCTHKE CTEATO3a IICYCHU HCIIONB3YETCS
00brqHOE Y3U, MOCKOJIBKY OHO LIMPOKO JAOCTYITHO, O€3BpEIHO,
JICIIEBO M XOpOIIO cedsi 3apeKoMeH10Basio. B Gonbinom mera-
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CONSENSUS

aHanM3e ¢ BKIOYeHHeM 34 uccienoBaHuii 1 2815 manmeHToB
C MOJO3pEeHHEM Ha 3a00JIeBaHUE NIEUEHH COBOKYIIHASI YyBCTBH-
TENBHOCTD M crnelpuIHOCTh Y3U B BBIBICHUH CTEaTO3a CO-
crasum 85% (80-89%) n 94% (87-97%) COOTBETCTBEHHO;
CpaBHEHHE POBOAMIIOCH C pe3yasTaramu Ouorncuu rnedenu. Oc-
HOBHBIE orpaHmdeHus Y31 3aKiIouaroTest B TOM, 4TO OHO MOMKET
OOHapyXUBaTh CTEaTo3 TONbKO Bhime 12,5-20%, moaBepskeHO
BIIMSIHUIO OIBITA OIEpaTopa, ero TOYHOCTh CHIKAETCS Y Malu-
€HTOB Cc oxxupeHueM [81].

MeTo/ KONMYECTBEHHOW MarHUTHO-PE30HAHCHOM TOMOTrpa-
¢un (MPT) nosBosisieT paccuutarh KonuuectBo xupa (FF — fat
fraction) B meueHu. HawmOomnee TOYHBIN pe3y/ibTaT MOITYYarOT
M0 3HAYEHWIO MPOTOHHOH IUIOTHOCTH (paximu xupa (Proton
Density Fat Fraction — PDFF). Mmenno 3mauenme PDFF c
BBICOKOH TOYHOCTBIO COOTBETCTBYET MAacCOBOMY M OOBEMHO-
My COICP)KaHHUIO KMpa B ICUCHU. B HemaBHEM MeTaaHaIu3e
(6 nccnenoBanuii ¢ yyactueM 635 NalMeHTOB ¢ THCTONIOTHYECKU
nonreepkaerHoit HAXKBIT) mist MPT-PDFF cBonmbie 3HaueHHS
AUROC nns ctearosa B koaudectse >5%, >33%, >66% cocrta-
B 0,98, 0,91 u 0,90 coorBercTtBeHHO. CyMMapHasi 4yBCTBH-
TEJILHOCTh U CIeNU(PUYHOCT cocTaBwin 93 u 94%, 74 u 90%,
74 u 87% coorBeTcTBeHHO. HecMOTpsi Ha BBICOKYIO TOYHOCTB
MPT-PDFF B konmmuecTBEHHOM OMpENeIeHNH CTearo3a, BhICO-
Kasi CTOMMOCTb U OrpaHUYCHHAas1 JOCTYIIHOCTh MCTOAa JINMMHUTHU-
PYIOT €ro HCIOIb30BaHUE B IMPOKOI KITMHAYECKOHN MPaKTHKE.

B03MOXKHOCTh KONMYECTBEHHON OIICHKH CTearo3a IMyTeM
WU3MEpEeHUs 3aTyXaHUsl YAbTPa3BYKOBOHM SXOBOJIHBI Oblma pe-
anu3oBaHa Ha yctpoiictBe FibroScan (®ubpockan) u Ha3bl-
Baetcsi CAP (Controlled attenuation parameter). [Tocnemauit
MeTaaHanu3 16 wccnenoBaHUN ¢ WHIWBUIYalTbHBIMH JTaHHEI-
MU 2346 nauueHToB onyoOiaukoBaH B Mmapte 2021 1., B HeM pe-
3yJBTaThl KOJMYECTBEHHOH OLEHKH creato3a Metogom CAP
CPaBHHMBAJHCH C TUCTOJIOTUYCCKUMH JaHHBIMH. 30HI M min
XL BbIOUpascs cormacHo pa3pabOTaHHBIM IMpaBHIIaM. 30H]
XL 6bu1 pexomennoBan 1050 maruentam, 930 (89%) u3 xo-
topeix crpaganu HAJKBII; pesynprar okazancs XOpOLIMM
JUTSL ONpEeNeNIeHHsl CTearo3a JII000i CTeleHH B CPaBHEHHU C
orcyrctBueMm crearoza (AUROC 0,819; 95% noBeputemnn-
Heiid uHTEepBaN — [ 0,769-0,869), HO HEONTUMAJIBHBIM ISt
pasrpaHuueHMs CTearo3a JIETKOH U Ooyiee BBHICOKOW CTENeHH
BeipakeHHOCTH (SO-S1 x S2-S3; AUROC 0,754; 95% AN
0,720-0,787). CoriacHO 3TOMYy MeETaaHaJIH3y ONTHMAJIBHOE
HOporoBoe 3HadeHue (1mo uHaekcy FOnmeHa) Ui BBISBICHUS
crearo3a kak TakoBoro y manueHToB ¢ HAJXBII cocrasis-
et 294 nb/M (uyBctBuTenbHOCTH 0,790; crnenupUUHOCTH
0,740) [82]. CAP sBisieTcss MHOTOOOCIIAIOIIAM METOIOM JIJIst
6bICTpOFO U CTaHAApPTU3UPOBAHHOI'O BBISABIICHUA CT€ATO3a IIPU
UCIONb30BaHUU 30HAa XL, OHAKO AJS €ro KOJMYEeCTBCHHOU
oueHku ycrynaetr merony MPT-PDFF.

Takum oOpazom, Y3, HecMOTpsi HA CBOM OTpaHHYCHHS,
ocraercsi HauboJsiee IUPOKO HCIONIB3YEeMbIM M NPHEMIIEMbIM
WHCTPYMEHTOM TIEPBOIl JIMHUY JUTS BHISIBIICHUSI CTEaT03a UMCH-
HO B KIIMHUYECKOH mpakTuke [83].

Juacnocmuka eéocnanenus (HACT)

Hwnarnoz HACI' mmeeT npuHIMNHAIBHOE KIMHAYECKOE
3HaYeHue u3-3a cBs3u AanHoW (opmbel HABXII ¢ ¢opmupo-
BaHUEM H MPOTrpeccHpoBaHUeM (uOpo3a neueHn. OCHOBHBIM
metonoM auarHocTukd HACT ocraercs OHOICHs IIEYeHH, OHA
CIIy)KHT 3TaJIOHHBIM CTaHAAPTOM. [ HCTONIOTHYECKUE KPUTEPHH
HACT: crearos3, O6amioHHas AUCTPOQUs, MPEUMYIIECTBEHHO
no0y1IpHOe BocmaneHue. Bee npyrue meronsl, Takue kak CK-
18 (umrokepatun 18), KOMOMHAIMHM KIMHHYECKUX IEPEMEH-
HBIX, KOMOMHAIMS KIMHHYECKHX NEPEMEHHBIX C BapHaHTOM
PNPLA3 I148M u T.1., a TaKxKe NPeJIOKEHHBIE I HEHHBa-
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3uBHON auarHocTkH HACT MmeTonbl BH3yanu3allMd HE pe-
KOMEHAYIOTCSl K TIPHMEHEHHIO B KIMHHYECKON MPAKTHKE, TaK
KaK UMEIOT JIM00 MPOTHBOPEUUBBIC PE3yNIbTAThI, TH00 NeUIUT
BAJIMJAIIMOHHBIX HCCIIEIOBAHUM, MO0 HEIOCTYMHOCTh HEKO-
TOPBIX MEPEMEHHBIX JJISI IIUPOKOTO U MPOCTOTO BOCHPOU3BE-
nenust. TakuMm 00pa3oM, OHOIICHS TIEUYSHN B HACTOSILEE BPEMs
OCTaeTcs dTATOHHBIM cTaHmaptoM st auarHoctukn HACT y
6opHBIX HAXKBII.

Juacnocmuka puoposza neuenu

®ubpo3 medeHn — OCHOBHOM (DaKTOp NMPOTHO3a TEUEHHS
HAXBII, npu 310M TspKenbid puOpo3 — HE3aBUCHMBIN (ak-
TOp pHCKa Pa3BUTHs KaK NEYCHOYHBIX, TAK U BHEIICYCHOUHBIX
OCJIOXKHEHHUH NTaHHOTO 3a00JeBaHMsl M, COOTBETCTBEHHO, KaK
00IIel JIeTaNbHOCTH, TaK U JIETATFHOCTH OT 3a00IeBaHus me-
4yeHHU. VIMEHHO MOATOMY TSDKENbIid (UOPO3 UCIONB30BAJICS B
KaueCTBE OCHOBHOTO KPUTEPHS OIICHKU NPH pa3paboTke U Ba-
JUIU3AIMH HEMHBA3UBHBIX JTHATHOCTHYECKUX TECTOB VIS €T0
OIIpe/IeIICHHSI.

Heuneasuenvie ouacnocmuyeckue mecmsl Ui ONpenese-
HUS (GUOpO3a M CTENEHU €ro BBHIPAKEHHOCTH ITOCTPOCHBI IO
TIPUHIUITY HCHOJNb30BaHHUA CHIBOPOTOUHBIX MapKepoB, OHO-
METPUYECKHX IapaMeTPOB M CIIELHAJIBHOTO O00OpYIOBaHUS.
YacTe UX HaXOOUTCSA B CBOOOIHOM JOCTYIIE ISl TPUMEHEHUS,
4acTh 3aI1aTeHTOBAaHA U HAXOIUTCSA B OTPAaHUYEHHOM JIOCTYIIE.

IIpu HAKBII npumensioT:

* NFS (NAFLD fibrosis score — mrkaia oreHku Gpudpo3sa npu
HAKBII, ocHOoBaHa Ha KOMOUHAIMY 6 TAPAMETPOB, TaKHUX
kak Bospact, UMT, ornomenne ACT/AJIT, xonuuecTBo
TPOMOOIIMTOB, HATNYHE THIIEPIIIMKEMHIHN 1 aJTbOYMHH);

* FIB-4 (index for liver fibrosis — unaekc ass oueHku ¢u-
Opo3a meyeHu, BKIoUaeT 4 mapaMmerpa, Takue Kak BO3-
pact, ACT, AJIT u konu4ecTBO TPOMOOLIUTOB);

* BARD (mkana mist ouenku (Gpubpo3a) BKIItOUaeT B ceOst
3 mapamerpa: ACT/AJIT>0,8 — 2 Gamma; UMT>28 —
1 6amwr; namuuue CJ[ — 1 6am;

* APRI (otHomenune ACT k Tpombonuram);

* AAR (otHomenune ACT x AJIT);

* eLIFT (easy liver fibrosis test — TecT /yiss HEWHBa3UBHOM
OLIEHKH (uOpo3a) BKIIOUACT B cedsl Takue HapameTpsl,
kak Bo3pacr, nost, [ TTII, ACT, xonnuecTBO TpOMOOIIUTOB
U TIPOTPOMOUHOBOE BPEMSI;

* FibroMeterTM, FibroTestR u ELFTM — tpu nareHTOBaH-
HBIE METOAMKH.

Haubonee mpoBepeHHBIMH U HAJCKHBIMH CpeIy He3ama-
TEHTOBAHHBIX TECTOB (HAXOISTCS B CBOOOIHOM JOCTYIIC) SIB-
nstores NFS u FIB-4. B knuHn4eckol npakTuke UCTIONB3YIOT
CJIEAYIOIIME TOPOrOBbIe 3HAYCHMs (TOYKU OTCEUEHUS) ISt
penreHust Bompoca o ToM, ecTh y namuenta ¢ HAXBIT Tsoxe-
nbiid puopo3 wiu ero Het: 1,3 mis FIB-4 u -1,455 nns NFS
(BbICOKas 4yBCTBUTENBHOCTH) U 3,25 mus FIB-4 u 0,676 s
NFS (BbIcoKasi cHELU(PUIHOCTS).

NFS u FIB-4 umerot cienyromiye npeuMyInecTna:

* 00a Tecta OCHOBAHBI Ha MPOCTHIX MEPEMEHHBIX, ITUPOKO

JOCTYITHBIX B KJIMHUYECKOW MPaKTHKE;

* UX pe3yJbTaThl MOXKHO JIETKO MOJYYHUTh y TOCTENIH OO0JIb-
HOTO C IIOMOIIBIO OECIUTaTHBIX OHJIANH-KaJIbKYISTOPOB,;

* y HUX XOpoIasi o0mmasi IMarHocTu4eckast TOYHOCTh JUIS
TspKenoro ¢Guoposa, 0 4eM CBUAETEIbCTBYET HEAAaBHUI
MeTaaHanus (36 uccnenoBanuii ¢ yuactueM 9074 narueH-
toB): AUROC 0,80 mns FIB-4 u 0,78 mnst NFS cootset-
ctBeHHO, NPV cocrapnser >90%.

K nenocrarkam NFS u FIB-4 otHoCHT:

* PHCK TIOJYYEHHUS JIOKHOIOJIOKUTEIbHBIX PE3yJIbTaToB
1St Tsokenoro ¢pubposa — PPV<70%;
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*B 1/3 ciydaeB — HEONpEAEJCHHBIH pe3yiabTar (Mexay
BEPXHUM U HW)KHHM MOPOTOBBIMHU 3HAYCHUSIMN);

* IPENNOJIOKUTETBHO — BIMSHHE TIOXKHIIOIO BO3pacTa Ha
JUArHOCTHYECKYI0 TOYHOCTh. JTa mpobiema Oblia pe-
IIeHa NIPUHATHEM 0o0Jiee BBICOKOTO OPOTrOBOTO 3HAUCHUS
Juis a crapuie 65 net: 2,0 g FIB-4 u 0,12 na NFS;

« pustane oxupennst u CJ] Ha pesynerar NFS, pemenne mpo-
OJ1IeMBI — BBITTOJTHATE TakuM nanuentaM FIB-4, a ne NFS.

Cpeny 3amaTeHTOBAaHHBIX CHIBOPOTOUHBIX MapKepoB (u-
Opo3a Hanboee pactpocrpanensl FibroMeter™ | FibroTest® u
ELF™, FibroMeter™ wucronms3yercst kak FibroMeterV2G (s
pacueTa MPHUMEHSIOTCS TPOMOOUUTHI, MPOTPOMOMHOBHIH WH-
nekc, ACT, o-2-MakpornoOyJinH, THATYPOHOBAsI KUCIIOTA, MO-
4yeBUHa, Bo3pacT U 1noia) u FibroMeterV3G ¢ ucnonb3oBanueM
I'TTII BMecTo THamypoHoBO# kuciotel. FibroTest® Brimouaer
o.-2-makpornoOynuH, rantornooun, I'T'TII, Bo3pact u non na-
IIUEHTa, yPOBEHb OMIMpyOMHA U amonumnonporerHa Al [84].
ELF™ (enhanced liver fibrosis test) cocTouT u3 3 KOMIOHEH-
toB: mentuy npokoarena Il tuma (PIIINP), ruamyponoBoit
KUCJIOTBI M TKAaHEBOTO HMHIMOWTOpa METaUIONpPOTEHHA3bI- 1
(TIMP1).

B nenom muarHocTUUeCKas TOUHOCTD 3aIIaTeHTOBaHHBIX He-
WHBa3HUBHBIX CBIBOPOTOUHBIX TecTOB (FibroMeter™, FibroTest®
1 ELF™) nst nuarsoctuku ¢Gubpo3a yaoBIETBOPUTEIbHA, HO
UX IIUPOKOE MPUMEHEHHE B KIIMHUIECKOH MPAKTHKE OrpaHmye-
HO BBICOKOM CTOMMOCTBIO U JINMUTHPOBAHHOM JOCTYIHOCTBIO.

Tpan3ueHTHas 1acTorpadus — HandoJee MIUPOKO MPHUMe-
HSEMOE YCTPOMCTBO IS ONIPEIeNICHNS IUIOTHOCTH NTEYEHOYHOH
TKaHH C CaMbIM OOJBIIUM OOBEMOM JAHHBIX Y IMAIMEHTOB C
HAJKBII. B HenaBHeM kpynHoM MeraaHanuse (17 uccneno-
BaHWH ¢ MpuMeHeHneM M-Imarumka W BKIIOYeHueM 2642 ma-
LMEHTOB; 3 wHccienoBaHus C¢ npuMeHeHueM XL-nmatumka u
BKIItoueHHeM 318 marueHToB) coolIaercs o XOpouiel auar-
HOCTHYECKON TOYHOCTH 3TOTO METOJIA JUIS BBISBIICHHS TSKENO-
ro ¢ubposa, T.e. pudposa 3 cr. (AUC 0,87 mis M-garunka u
0,86 — st XL-narunka) u uupposa (AUC 0,92 nns M-naruuka
u 0,94 — ma XL-paruuka) [85].

B xJIMHHYECKO TIPaKTUKE HET MOJHOTO COMIACHS OTHOCH-
TENBHO MOPOTOBBIX 3HAYEHHWH IUIOTHOCTH TKAaHH IIEUEHH JUIS
JIMarHOCTHKH Tspkenoro ¢pudposa mpu HAXBII, comtacHo mo-
CJICZIHAM JaHHBIM Tpejsaraercs 3HadeHue >8 klla, 4yBcTBH-
TenbHOCTh — 93% [86]. Pesynbrar TpaH3MeHTHOH 31acTorpa-
(huu noIBEpIKEH BIMSHUIO TaKKX (akTopoB, kak ypoBeHb AJIT,
3HaueHne VIMT, paccTrosHue OT KOXKH 10 KalCyibl U CTEHCHb
BBIPAXKEHHOCTH CTEATO3a.

H3mepeHue MIOTHOCTH TKAHU NEYEHH IOCPEICTBOM METO-
UK CABUTOBOW BOJIHBI, KOTOPHIMH OCHAILICHBI COBPEMEHHEIE
YIABTPa3ByKOBbIE alMaparhbl, COMOCTaBUMO MO CBOEH TOYHOCTH
C TpaH3MEHTHOU anmactorpadueil, OMHAKO TaHHBIC MO MaIMCH-
tam ¢ HAJKBII orpanndensr.

Cample TOYHBIE pe3yAbTaThl ONPENENCHUS IUIOTHOCTH
TKaHU TIOMYYaloT METOJOM MAarHUTHO-PE30HAHCHOU 371acTo-
rpaduu, HO 9TOT METOIl HMEET BBICOKYIO CTOMMOCTbD, OIPaHH-
YEHHYIO OCTYIHOCTh M HCIOJB3YeTCsl NPEUMYIIECTBEHHO B
KIIMHUYECKHUX UCCIIEAOBAHHSIX.

B xiIMHUYECKO MPAKTUKE COMTACHO COBPEMEHHBIM MEXKITY-
HApOIHBIM pekoMeHaanusM y nanuentoB ¢ HAYKBII uckiro-
YUTh TSDKETBIA (HOPO3 MOXKHO MO CIEAYIOUIMM 3HaYeHHSIM
Pa3IMYHBIX METOIUK HEMHBA3UBHOM AMAarHOCTHKH:

* IUIOTHOCTb TKAHU IIEYEHU METOJJOM TPaH3UEHTHOMU 3/1aCTO-

rpa¢un <8 klla;

* ELF™ <9.8; FibroMeter™<0,45; FibroTest®<0,48,

* FIB-4<1,3; NFS<-1,455.

[Tpu BhIsSBIICHMH Y TAI[EHTA 3HaueHus Oonee 1,3 mocpen-
crBoM FIB-4 nenecoo0pa3sHo MOATBEPAUTH/UCKIIOUUTD TSDKE-
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Jelid pruOpPO3 OZHOI M3 BBILIEIEPEYUCIICHHBIX TATEHTOBAHHBIX
METOIMK, HalpuMep TpaH3WMEeHTHOW »snactorpaduei 6O
FibroTest® u T.1.

T'ucronornueckoe uccnenoBanue GuOpo3a MeYeHU Mpe-
nosaraetT OWOICHIO MEYeHH — WHBA3MBHYIO W JIOPOTYIO TPO-
nenypy. B HacTosiiee Bpems MEXIyHapOAHOE MEAUIIMHCKOE
COOOIECTBO CTapaeTcsi MaKCUMAaJIbHO 3aMEHHThH MPOBEACHHE
OvoIicuy TeYeHN HEMHBAa3UBHOW TMAarHOCTUKOM.

Taxum ob6paszom, B quarnoctuke HAXBII He onuparorcs
Ha KIMHHYECKYIO KapTHHY, IIOCKOJIBKY 3a00JIeBaHHE IPOTe-
KaeT 0ecCHUMNTOMHO JH0O0 ¢ Hecnenu(puueCKUMU CHMIITO-
MaMmu. s ompeneneHus crearo3a NEUYEHU B KIMHUYECKOU
MIPaKTHKE IPEUMYIIECTBO OTAAETCS MPOCTOMY M JOCTYII-
HOMY Metoay Y3U medeHuW, HECMOTPS Ha €ro OrpaHHYCHUS
(ctocoOHOCTh OOHAPYKHUTH CTEATO3 MEYCHHU, eClIu ero Ooee
12,5-20%). dunarnoctuka HACT (BocmaneHue) nMpoBOAUTCS
TOJIKO TOCPEJICTBOM OHOIICHUU TMEYEHU U T'HMCTOJIOTHYECKOTO
uccnenosanus. s nuarHocTuku GuOpo3a ¢ ycrmexoM Hc-
MOJIB3YIOTCSI METOABI HEHHBA3MBHOM ITHArHOCTHUKH (CHIBOPO-
TOYHBIE MapKepbl B/0e3 KOMOMHAIMKU C OMOMETPHYECKHMHU
mapaMeTpamMu, METOJbl BU3yaJbHOW MUArHOCTHKH). B kiu-
HUYECKYIO IPAKTHKY PEKOMEHIYIOTCS CIEyIOIne U3 HUX H,
COOTBETCTBEHHO, IIOPOTOBEIE 3HAYCHUS JUISI UCKIIOUYEHHS TS-
xesoro ¢pudposza — 0CHOBHOTO (haKTOpa HEraTUBHOTO CLIEHA-
pust Teuenus Oonesnu: FIB-4<1,3; NFS<-1,455; ELF™<9,8;
FibroMeter™ <0,45; FibroTest® <0,48; IIOTHOCTL TKAHU II€-
YeHW METOIOM TpaH3ueHTHoW amactorpaduu <8 klla. Ecnu
Npu PUMEHEHUN HemaTeHToBaHHOW Mmetonuku FIB-4 momy-
4YeHO 3HadeHue >1,3 (cBuaeTenbCcTBO Tskenoro Gpudposa), To
€ro MOATBEPIUTH/UCKITIOUHTH 1IeJIeCO00pa3HO ¢ MPUMEHEHH-
€M OIHOHM M3 MaTeHTOBAHHBIX METOIWK (TpaH3HEeHTHAas 3ja-
crorpadus, FibroTest® u T.1.).

1.6. Kamnnueckoe tevenne HAXKBI

HAXGBII — 310 3ab07eBaHue, KOTOPOE HE TOJIBKO Xapak-
TEPU3YETCs] MPOTPECCUPYIOIINM IOBPEXICHUEM II€UYEHH, HO
U CBs3aHO C Pa3BUTHUCM OCHOBHBIX BHCICUCHOYHBIX OCJIOXK-
HeHui, cpeau kKotopeix CC3 u CJ] nenatoT OCHOBHOM BKJIa[ B
CMEpTHOCTB HaceJIeHHs. JTa mpodiemMa n3yJaiach Ha OONbIION
xoropre manuentoB B [lencunbpBanuu (30 000 uenosek) [87],
yrcno manueHntoB ¢ HAJKBIT cocraBuimo 18 754 uenose-
Ka, 2/3 — xeHWUHBI U 1/3 — MyX4nHbl. Bee ManyeHTsl nMe-
M U30BITOYHYI0 Maccy Tena, ux cpemuuii UMT cocraBimsut
38,2+10,2 xr/m?;, moutn 40% crpamanu CJI 2. Tlomassio-
mee OOJBIIMHCTBO NaluueHToB (69,9%) MMenn HEeoCIOoKHEH-
Hyto ¢opmy HAXBII, BepaxkeHHsli Gubpo3 Habmomgaics B
11,7% ciyqaes, uppo3 — B 17,8%. Ilepuon HaOnroneHus 3a
ManueHTaMu cocTaBui B cpenHeM 2,3 rona. Ilporpeccupona-
Hue 3aboseBanus ObUI0 oT™MeueHo y 17,3% maumenros, CJI 2
YBEJIMYUBAJI €ro puck B 2 paza. C npyroif CTOpoHbl, 00JbIIOE
KOJIMYECTBO HCCIIENOBAHWI YETKO MOKa3bIBAET aCCOIHAIHIO
HAKFBII, B ToM yucne craauio cTearos3a, ¢ YIBOCHHEM pHCKa
passutua CJ] 2 He3aBUCUMO OT U30BITOUHOTIO Beca/OKHPEHUS
Y IPyTUX TPATUIHUOHHBIX (PAKTOPOB PHCKA Pa3BHUTHS ITOTO 3a-
6onesanus. [Ipu 3TOM paspemieHue crearosa/cTearorenarnra
accouuupyercst co cHikeHueM pucka passutus C/ 2. Iomy-
yeHs! faHHble 0 ToM, yTo HAXKBII yxe Ha cTanuu crearosa ac-
COLMHPYETCSI C YBEIMYCHHUEM HHAEKCa KOPOHAPHOTO KaJIbIIHS
¥ TONIMHBI KoMiiekca nHTuMa—Menua (TKUM) connoii ap-
TEPHUU — OCHOBHOTO CYOKIIMHUYECKOTO MPETUKTOPa aTepOCKIIe-
pO3a BHE 3aBHCHMOCTH OT TPAJUIMOHHBIX (PAKTOPOB pUCKA U
UP [88]. Aprepuanpnas runeprensus (Al') — camocrosTens-
Helii (paktop pucka nporpeccurt HAJKBII. Takum oOpazom,
teduenne HAXKBII acconnupoBaHo ¢ cepbe3HBIM PUCKOM pas-
BUTHS KapAHOMETa00INuecKuX 3a00JIeBaHUN U OCIIOKHEHHM.

TEPATIEBTUYECKMM APXMB. 2022; 94 (2): .



https://doi.org/10.26442/00403660.2022.02.201363

CONSENSUS

Bce 310 menaeT HEOOXOAMMBIM THIATEIbHOE 00CIEIOBAHUE Ta-
KUX TIAIEHTOB C LIENbI0 PAHHEH TUATHOCTUKHU U MPOPHUIAKTH-
ku Al, CIl u arepockneposa. [laruentsr ¢ HACI™ — ocHOBHas
rpyIina pucka pa3BUTHs U mporpeccupoBanus pubposa, LI u
I'IIP. TouHas MmoCIEAOBATEIBHOCTh MOJEKYISPHBIX COOBITHIA
JI0 CHIX ITIOp ellle He U3y4eHa, HO 3IH/IEMHOIOTHYECKHE JJaHHbIE
JIEMOHCTPHUPYIOT TMapauIeNbHBIA POCT PacHpOCTPaHEHHOCTH
oxupenns, C/1, HAXBII u I'LIP. ITo-Buanmomy, cymiecTByoT
0co0ble MaTo(hU3HOIOIHIECKUE MEXaHU3MBI, JIEXKAIIUE B OCHO-
Be 3Tol accouuanuy [89].

1.7. Aeuenne HAXKBI1

Jleuenne HAXKBII qomkHO BKIIFOYATh BE LIEIH:

1. Ilpodunaxruka nporpeccupoBaHus 3a00JIeBaHUs IIE€4e-

HH, perpecc crearosa, cTearorenarura u puodposa.

2. CHWXEHHE KapJHOMeTaboInuecKuX (DaKTOPOB pPUCKA.

[puauunuansHo neuenne HAXBII nenutcst Ha HemMenuka-
MEHTO3HBIE MephI (IueTa u GU3NYecKast akTHBHOCTD) H (papMa-
KOTEpAIuio.

Hemeouxamenmosnvie meput

OnHa u3 sddexruBHbix crpareruit neuenus HAXKDBII, tec-
HO CBSI3aHHAsI C TAKMMH KapJHOMETa00INIECKIMH (paKkTopamMu
pucka, kak oxxupenue u P, — camxenne maccel tena. OHo, Ka-
KUM ObI IIyTeM HU OBLIIO JOCTUTHYTO, ACCOLMUPOBAHO C YMEHb-
menneM AJIT, ACT, I'T'TII, ctenenn BocmajcHus, cTearo3a 1
($hubposa neuenu [90, 91].

Cpean MeponpUaTUil MO CHIKEHHIO MAacChl Tejla KIoue-
BbIM Jutst Bcex mauueHtoB ¢ HAXKBIT ciyxut monudukanms
00paza )X13HU — (PU3NYecKHue yIpakKHEeHHUs U JueTa. OTH Mepo-
MPUSTHUS 1O TIOKa3aHUSM MOTYT JIOTIONHATHCS (papMakoTepari-
eil u GapuaTpuvecKkor Xupypruei.

Qusuueckue ynpasxcrerus. JItoOble a’poOHbIE yIpakHe-
HUS, BBITIOJHAEMbIE HECKOJIBKO pa3 B HENENI0 HA NMPOTSHKEHUN
JUIMTENIPHOTO TIEpHOa BPEMEHU C MHTEHCHUBHOCTBHIO 45-85%
OT MaKCUMaJIbHOTO MOTPEOICHUS KUCIOPO/a, YMEHBIIAIOT CO-
JiepKaHue xupa B nedeHu [92]. B wacTHOCTH, CKaHAMHABCKAs
xonp0a 2-3 pasza B Hemenmo mo 30—60 MUH Ha TPOTSKEHUH
6 Mec u Oonee MPUBOAUT K YMEHBLIEHHIO COAEPKAHUS KHUPA B
neueHu Ha 24,4% [93]. Taxke nokazaHa 3ppeKTHBHOCTh BBICO-
KOWHTECHCUBHBIX HHTEPBAJIBHBIX TPEHUPOBOK Ha BEJIO3PTOMET-
pe 3 pa3a B Helelro B TedeHUe 12 Hex: comepkaHue KHpa B
neyeHu ymeHnblnaercs Ha 27% [94].

B cucremarudecknx o030pax M MeTaaHaIU3ax ycTa-
HOBJIEHO, YTO (U3WYECKUE YIPAKHEHUS YMEHBIIAIOT CO-
Jep)KaHue KUpa B TICYCHU Jake B OTCYTCTBHE 3HAUUTEIb-
HOTO CHIDKEHHsS Beca [92, 95-98]. MexaHusmebl, jexaniue
B OCHOBE Takoro 3¢dexra, u3yueHsl HELOCTaTOuHO. B skc-
MEPUMEHTAIbHOM HCCIIEIOBAaHUM Ha MOJEIHM TPBI3yHOB C
OXHMpEHHEM CHIDKEHHE CTearo3a IEYeHH NpH peryispHOU
(u3nueckolt aKTUBHOCTH OBLIO OMOCPENOBAHO YBEINYEHHEM
okucienus: KK B meueHH M yMEHBIICHHEM KIIIOYEBBIX IPO-
MEXYTOYHBIX OenKoB, cBs3aHHBIX ¢ cuHTe30M JKK B meueHu
de novo [99].

Jluema. Jlnernueckre U3MEHEHHUs] OCTAIOTCs Haubonee 3¢-
(heKTUBHBIM (PU3HONOTHYECKHM CPEJCTBOM IOXyneHus. B Ha-
crosmiee Bpemsi it Jiedenuss HAJKBII moxer pexomenmo-
BaTbecsl cpeanzeMHoMopcekast auera [100], xapakrepusyromasics
BBICOKHM COJIEp)KaHHEM OJIMBKOBOTO Macia, OBOILEH, (QpyKTOB
U opexoB, O0OOBBIX, 1EJIBHO3EPHOBBIX, PHIOBI U MOPENPOIYK-
TOB M HH3KHM COZEpKaHMEM KpPacHOro Msica, 00pabOTaHHBIX
MIUIIEBBIX NPOXYKTOB, caxapa M padUHUPOBAHHBIX YIJIEBOIOB.
Cpenu3eMHOMOPCKasl TMeTa YMEHBIIAET CTEaro3 MEeUYEHH Y JIHIL
¢ oxxupeHueM aaxe 0e3 cHikeHus Maccsl Tena [101]. Cobro-
nenvie Takod nueTsl manumeHtamu ¢ HAXKBIT ymenbmraer Ts-
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JKECTb TIOBPEXKICHUS IMEUEHH, OIIOCPEIOBAHHOE IOBBIIICHUEM
YyBCTBUTEIBHOCTH TKaHeH K mHCynuHy [102]. DT pe3ynasrarsl
TIO/ITBEPIKACHBI B cCHCTeMarnueckux o03opax [103, 104].

K runokanopuiiHbIM OTHOCSITCS AMETHI, B KOTOPBIX €Xe-
JIHEBHAs KaJOPUITHOCTh MHUTaHMs CHIDKeHa Ha >500 kkanm ot
¢dusnonornyeckoit morpedbHoctu [100]. ['mnokanopuitHas au-
€Ta, IpUMEHseMasl Ha NPOTSDKEHUM TOA1a, YITydllaeT NMeYyeHOod-
Hble (YHKIHMOHAIBHBIE TECThI, THCTOJOTHYECKYIO KapTHHY
HACT u yMeHbIIIaeT BhIpakeHHOCTh (ubpo3a. BinusHue cHu-
JKEHHsI MacChl TeJla y MAllMeHTOB ¢ OKUPEHHEM Ha YIy4dlIeHHe
OMOXMMHYECKHUX U THCTOJIOTMYECKUX IapaMeTPOB IEUCHHU 3a-
BUCHT OT CTelleHH noxyneHus. Iloreps Beca >5% Heobxonuma
JUIs YMEHBIICHHS COZlepKaHMsA >kupa B nedenu, 7—10% — s
CHIDKEHMS BocmaieHus u >10% — s BausHus Ha Guopos,
XOTSl JaXK€ MEHEE 3HAUUTEIbHOE MOXY/IEHUE aCCOLUUPOBAHO C
MOJOXKHUTENBHBIM 3 dektoM [90]. AHAIOTHYHBIE PE3yIbTaThI
TOJTy4eHbI B uiaoTHOM uccienoBanun y mur ¢ HAXBIT mpu
W3YYCHUH BIIMSHUS KETOT€HHOM AUEThl U YMEHBIICHHS TIOTPeO-
nenust ppykTossl. Uepes3 6 MeC TOCTUTHYTO YIydIIEeHHUE Mede-
HOYHBIX (PyHKIMOHAJIBHBIX TECTOB, TUCTOJIOTHYECKON KApTHHBI
HACT u ymeHbiieHHe BoipakeHHOCTH Grbpo3a [105].

V xynsix nanuentoB ¢ HAJKBII ymepennas norepst Beca
(3—5%) npuBoaut k pemuccuu 3abonesanus [106].

CHIDKEeHUE KAIOPHHHOCTH MUTAHUSI MOKET JOCTUTATHCS 32
CUET YMEHBIIECHUS COlepKaHMUs KaK )KUPOB, TaK M YIJICBOJIOB,
BBIPAXXEHHOCTH 3()(EKTa 3aBUCUT TOJIBKO OT MPOLIEHTA CHIKE-
HuA Beca. [Ipu 3ToM B 1000 JHeTe PEKOMEHAYETCSI yMEHb-
[IUTH COZIEPIKaHME aJIKOTOJIs, PPYKTO3BI, HACHIIIEHHBIX KHUPOB,
CJIQIOCTEH, CITaAKUX HAIIMUTKOB, YIETPa0OpabOTaHHBIX MPOTYK-
ToB [107].

Bricokoe norpebieHne HepacTBOPHUMBIX HHILIEBBIX BOJIO-
KOH B IOIYJISIIIMU KOPPENUPYeT ¢ Ooyiee HU3KOHW pacrpocTpa-
nenHoctbio0 HAXKBII [108], a BeIcOKO€ comeprkaHne KIeTIaTKu
B IHUILIEBOM PALIOHE CIIOCOOCTBYET TOMY, YTO KHIIEUHAst MU-
KpoOuoTa npoayuupyet kopotkornenodednsie JKK, Onaronpu-
sTHO Brusttonue Ha Teaenue C/1 2 [109].

B COBOKYNHOCTH KIMHHYECKHE HCCIICIOBAaHMS, OLEHHBA-
oume dPPEeKT TUETUUECKUX MEPOIPUATHHA, MOKa3bIBAIOT I10-
sutuBHOe BiausHue Ha TeueHne HAXBII cpennzemHOMOpCKoii
JMETHl U OTpaHHYEHUs KaJOPUHHOCTH muTaHus. KomOuHAIms
TUMOKaIopuitHO#H aueThl (aeduuur 500 kkan B JAeHb OT Qu-
3MOJIOTUYECKOro) u ¢usuueckux ynpaxHeHud (30-60 mun
3-5 pa3 B Hezeno) odecrneunBaeT Hanbonbmmit dpdekr [110].
Jns DOoCTHKEHHSI TONOXHUTENBHOro 3(dexTa y ManueHToB
0e3 OKHpeHUs HEOOXOAMMO CHU3UTHh Maccy Tena Ha 3—5%, ¢
oxuperneM — Ha 7-10% [111]. HeoOxonumo y4uThIBaTh, 4TO
CHIDKEHHE MacChl Tela Ha 5% accOUMHPOBAHO C perpeccueit
crearosa, >7% — crearorenarura u >10% — ¢pudposa nedeHw.
OIHOBPEMEHHO CO CHI)KEHHEM IPOTPECCHpOBaHMs/perpec-
cueit HAXBII notepst Macchl Telna acCOLMUPOBaHA CO 3Ha-
YUTENBHBIM CHIDKEHHEM KapIHOMETa0OIMUeCKHX (HAKTOPOB
pHCKa, UTO /IeNIaeT HEMEUKaMEHTO3HbIE MEPOTIPHATHS KITI0ue-
BbIM (hakTOopoM steueHus. CobmroneHne 340poBOro oopasa xKus3-
HH TI0CJI€ JOCTH)KEHHS 11eJIeBbIX 3HAUE€HHH CHM)KEHHSI MacChl
TeNa HeoOX0AUMO ISt obecTieueHns MPOGHIIAKTHKH PELINBa
HAXBIT 1 npoTeKTHBHOTO KapANOMETa00IMYeCcKOro 3 deKTa.

Hecmorpst Ha oKa3aHHBIN TONIOXKUTEIBHBIN A deKT nmoxymne-
HUsL, 0K0J10 40% NaIeHTOB He MPUAEPKUBAIOTCS MEPOTIPUATHH,
HaTpaBJIeHHBIX Ha CHIDKeHHE Macchl Tena [112], a meneBbie mo-
Ka3aTell €¢ YMEHBIICHNUS 111 OOJIBIIMHCTBA MAIIUEHTOB CIIYKaT
Cepbe3HON poOneMol. 3HauuMble (aKTOPbI, YBEIHMUHUBAIOLIIE
TIPUBEPIKEHHOCTD: OBICTpOE Hayajlo IMOTEpH MaccChl Tenla, Iep-
COHAJIM3UPOBaHHAsT 0OpaTHas CB3b, IMOJOKUTEIBHOE TOIAKPEN-
JICHHE B YCIOBHUSX MEIUIMHCKOTO YUPEXICHHS B COYETaHUH C
HOCTOSIHHOM MOIEP>KKOM Ipy3ei 1 uieHoB cembu [112, 113].
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Dapmaxkomepanusn

B Hacrosiiee Bpems, HECMOTPsl Ha IPOrpecc, KOTOPbIH
JOCTHTHYT B IOHMMAaHUH TaTOTeHEe3a, KIMHIYECKOTO TeUEHHS
u nporuo3a HAXKBII, He cymiecTByeT JeKapcTB, CIOCOOHBIX
Bbuteunts HAXBII. TToatomy apmakonornueckue mcciueno-
BaHus HAJKBIT upe3BbIyaiiHO akTHBHBI H pa3HO00pa3Hbl. OHU
HalleJICHbI Ha pa3Hble MeTa00IMYeCKUe IyTH: PE3UCTEHTHOCTD
K MHCYJIUHY W IIIOKOHEOTeHE3, TPAHCIIOPT JIUITUIOB U JIUIOTe-
He3, aIllolTo3, OKUCIHUTENIBHBIN CTpecc U BOCHAICHUE, 3KCTpa-
HEJUTIONAPHEIA MaTpuke U Guodpo3. Baxremei rucronoruye-
ckoii mumieHpto JieueHuss HACT ciyxut ¢uOpo3, mOCKOIbKY
OBUIO MPOAEMOHCTPUPOBAHO, YTO UMEHHO 3TOT (pakTop acco-
IUUPOBaH C HOBbIMIEHHBIM puckoM CC3, 3710KadecTBEHHBIX
HOBoOOpa3oBanuii u cmeprHocty npu HACD [114]. Cymie-
ctBeHHbIM (paktopom B jedennu HAXKBIT cinyxut komopOua-
HOCTb, ITO3TOMY ONTHUMAILHBII npemnapar A0JDKEH OKa3bIBaTb
OZIHOBPEMEHHOE BO3JIEHCTBUE Ha 00€ Lienu JieyeHus, obecre-
YKBasi ONTUMHU3AIMIO SKOHOMHYIECKUX 3aTpaT U 00aias BbICO-
KHUM npoduiieM 06e30macHOCTH.

Ilpenapamul, npumensemole 6 HaCMoAULee BpeMs

HekoTtopble H3BECTHBIE MOJIEKYJIBI HCCIEIOBAINCH WIIN
nponosbKaroT uccienosatbess B JedeHnn HAXKBIT/HACT.
BonpIIMHCTBO M3 HUX AaKTUBHO NPUMEHSETCS Ul CHMXKe-
HUS KapJUOMETa0oIM4ecKuX (aKTOpPOB PHCKa y MAIMEHTOB
¢ HAXBII, takux xak oxxupenue, nucnununemus wi CJI 2.
Hampumep, opnucrar — HHTHOUTOp SKENYIOYHO-KHIIETHBIX
JIUMa3 — IPUMEHSETCS] B JICYEHUN O)KUPEHUS; CTaTHUHbBI — WH-
THOUTOPBI  3-THPOKCH-3-METHIIITY TApUII-KOOH3UM-A-pEyK-
Ta3bl — MPUMEHSIOTCS B JICYCHUH TUIEPXOJIECTEPUHEMUN H
JTUCITANMIEMHUH; arOHUCTHI PEIENTOPOB [ITIOKarOHOMOI00HOTO
nentuaa-1 (I['TI-1) — nuparnyTua, cemarnyTH] 1 HHTUOUTOPBI
JIII-4 (rmunTHHBL) — CIOCOOHBI TIOBBILIATH YPOBEHb HHKpE-
THHOB M 0100OpeHs! uis nedenus oxupenus u C/1 2. Ha done
MIPUMEHEHHUSI 3THX MNpPEnaparoB OTMEYEHO YIydIlIeHHE Iede-
HOYHBIX (DYHKIIMOHAJBHBIX TECTOB M YMCHBIICHHE CTEaTo3a
NIeYeHHU; BiIMsiHUE Ha (pubpo3 He oTmeueHo [115].

Tuazonuounouonsl — Kiacc aHTUAMAOETHYECKUX Iperna-
paToB, MOBBIIIAIONINX YYBCTBUTEIBHOCTh TKaHEH K MHCYJIH-
Hy. OIUH U3 MpecTaBUTENeH ITOro Kiacca — MUOTIINTA30H B
no3e 30—45 Mr B IeHb 10 CPAaBHEHHIO € IUIANE00 B HECKOJb-
KHX HCCIIEIOBAaHUSAX M METaaHaJIM3e IPOIEMOHCTPHPOBAI
3¢ dexkruBHOCTD Npu JiedueHud HACT B OTHOLIEHUH YITydIIie-
HUS TICYCHOYHBIX (YHKIMOHAJIBHBIX TECTOB U T'MCTOJIOTHYE-
CKOW KapTHUHBI y MAIMEHTOB BHE 3aBHCHUMOCTH OT HaJH4uUs
CH 2 [116-118]. IIpemapat He peKOMEHAYETCS TIPH HATMIAH
MIPU3HAKOB CEP/IEYHOIN HEIOCTaTOYHOCTH, y MAIMEHTOB, IO-
JY4YaloHIMX BBICOKHE J103bl MHCYJIMHA WM aMIJIOIUIINHA, WIH
y MalMeHTOB C aHAMHE30M OCTEONOpO3a HJIM paka MOYEBOTO
my36ipst [119].

Bumamun E — aHTHOKCUIAHT — NPEAJIOKEH Ui JICUCHUs
HAJKBII B aMepUKaHCKUX PEKOMEHAAIMSX ISl MAI[UEHTOB C
rucronorndecku nonreepxkaeHHbiM HACT, 6e3 CI 2 u LTI
[120, 121]. Om ocHOBaHBI Ha pe3yabTaTaX HCCIEIOBAH
PIVENS, B xotopom ButamuH E B 103e 800 Mex1yHApOAHBIX
enunul (ME) B 1eHb MPUMEHSJICS HA MPOTSHKEHUU 22 MeC U
mpeBbIIIal 10 3G deKTUBHOCTH MUanedo y namuenTos ¢ HACT
0 BIMSIHUIO HA CTEATO3, BOCIAJIEHNE U OaJUIOHHYIO AUCTPO-
(U0, HO HE OKa3bIBaJI 3HAYUMOTO BIUsHHUS Ha Qubpo3 [116].
EBpomneiickue sKkcnepTsl OCTOPOXKHBI B OTHOLIEHUH PEKOMEH-
nanuu npuMmenenus sutamuna E [100, 107]. HexaBao npose-
JIEHHOE WCCleloBaHue MoKasalso, 4ro y manuentoB ¢ HACI
u CJ] 2 Tonbko KOMOMHHMPOBaHHAs Tepanus BUTaMHHOM E
(800 ME B nieHb) 1 THOMIUTAa30HOM (45 MT B IeHb), IPUMEHS-
eMas Ha IpoTsDkeHHuH 18 Mec, okasbiBaeT 3G PEeKT Ha THCTOIIO-
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THYECKYIO0 aKTUBHOCTH 3a00JIEBaHMs; BIMsHUE Ha GUOPO3 HE
ormeueHo [122].

ITotennuansHas mnpobiaeMa OE30IaCHOCTH NPUMEHEHHS
BBICOKHUX 103 BUTaMUHa E — MoBbIlIEHNE CMEPTHOCTH OT BCEX
MIPUYUH — ObUTa 0003HAYeHA B METAaaHAJIH3e, OIyOIMKOBAaHHOM
B 2005 r. [123]. OnHako 3TH JaHHBIC HE TIOATBEPAMINCH B 00-
niee no3aHeM metaanaiause 2011 . [124].

Ypcooesokcuxonesaa kucioma (V/[XK) oka3piBaeT Ha
TenaroyThl AHTUOKCHIAHTHOE, LHUTONPOTEKTUBHOE M aH-
tupubpornyeckoe neiicreue. YAXK OmaronpusiTHO BITH-
€T Ha CTearo3 Ie4eHH. B HSKCIepUMEHTAILHOW MOACIH
0pu10 Tokazano, uto YJIXK BeBomut m30eitok CXKK wu3 re-
MAaTOIIUTOB 4Yepe3 pEerysauuio ayTodaruy, BO3IEHCTBYS Ha
AMP-akTUBHpYEMYIO TMPOTEHMHKHWHA3y; WHTUOMPYET —aro-
NTO3, BIUAA Ha B3auMonelicTeue komiiekca Bel-2/Beclin-1 u
Bcl-2/Bax. Bee 310 nemnaet ee MHOTO00O€IIAOMICH MOICKYIOH B
neaennn HAXBIIT [59].

ITpu monotepanuun YJIXK B no3e 12—15 Mr/kr B 1eHb Ha
MIPOTSHKEHUU 2 JIET JOCTUraeTcs cCHikeHue aktuBHoctu AJIT
0 CPaBHEHUIO C IUIae00; KOMOMHUPOBaHHAS CXeMa JICUCHHUS
C BUTaMHHOM E NMpUBOANT K CHM)KEHHIO THCTOJIOTUYECKOH aK-
TUBHOCTH [125].

[IpuMeHeHne Ha MPOTSXKEHUH roja Oosee BBHICOKUX 103
VXK 28-35 Mr/Kkr B IeHb PH CPaBHEHHH C TUIAI00 aCCOIH-
HPOBaHO co cHIkeHneM u HopMmanm3amueir AJIT, cerBoporou-
HBIX MapkepoB ¢puOpo3a, yIyulIeHHeM IIIUKEMUU U CHIKCHH-
em UP [126].

VXK Ttakxke oOmamaeT COOCTBEHHBIM THITOJHMITHICMHU-
4yeckuM 3G (GEKTOM, CHIKAs YpOBEHb OOIIEr0 XOJIECTEpHHA
(XC) u nmunonporenHoB Hu3Ko# miotHoctu (JITTHIT) [127].
[ToreHuManbHble MEXAaHHU3MBI, YYaCTBYIOIIUE B CHHIKCHHH
xonectepuHa npu HaszHaueHun Y/ XK, e BbrsicHeHBI. BEI-
CKa3pIBaJIOCH mpennonoxkenue, 9ro YAXK moxer cHmXarb
CoJiepKaHHe XOJECTepUHA, yMEHbIIas ero OMOCHHTE3 3a
CUET CHIDKEHHS] aKTMBHOCTH TUIPOKCHUMETUIITIIYTapUII-KOIH-
3uM-A-penykrassl [128, 129] u cHmKeHUsT BcachIBaHUS XOJe-
crepuna c numei [130].

B wuccnenoBanun PAKYPC rmnoka3aHo mnpeuMymecTBo
xombunupoBaHHoi cxembl YIXK (Ypcocan®) m crarnHOB Ha
MIPOTSDKEHUH 6 MeC B OTHOILIEHUH YMEHBLICHUS YHCiIa TenaTo-
TOKCHYECKUX (PPEKTOB CTATHHOB M YCUJICHUS MX THUIIOJIUIH-
aemugeckoro sdgexra [131].

OnHoBpeMeHHOe BiusiHHE Ha 00e 1enu neuenus HAXKBIT
OLICHEHB! B MEXIyHapOAHOM HECPABHHUTEIHLHOM MHOTOLICH-
TPOBOM HCCIICZIOBAaHUU «YCIEX», MPOBEACHHOM B YCJIOBHUSX
peanbHOM KnuHMYecKol mpaktuku [132]. IMTanueHTsl momy-
YaJau peKOMEHJAlUH 110 MOTU(HKAIIMK 00pa3a >KU3HU H -
€Thl, B Ka4yeCTBE MEAMKAMEHTO3HOM Tepamuy Ha3Hayajlach
VIXK (Ypcocan®) B mo3e 15 mr/kr B menb. Uepes 24 Henm B
ofuield rpynne NmanueHTOB JOCTUTHYTO 3HAYMMOE CHU)KEHHE
AJIT, ACT, I'TTII, uanekca FLI, oomero XC, TI, TKUM, a
Takke 10-IeTHero prcKa CepAeYHO-COCYANCTHIX OCIIOKHEHHUI
no kaupkynstopy ASCVD (Atherosclerotic Cardiovascular
Disease risk calculator — xanbkynsatop 1t pacuera pucka CC3,
ACCOIIMUPOBAHHEIX C aTePOCKIEPO30M) B MOATPYIIIIE SKSHIIUH.
IporpeccupoBanust pudpo3a no NAFLD Fibrosis Score (uH-
nekc ¢udpoza HAXBII) e ormeueno. B uccnenoBanuu ycra-
HOBJICHO, YTO CTEIICHb CHYDKCHHS MEYCHOYHBIX (DYHKIHOHAIb-
HBIX TECTOB ObLIa HanOOJIee 3aMETHOM B TeUCHHE MEPBbIX 12 HEeJl
JIEYEHHS, TIPU STOM BBIPKCHHOCTH ITOTEPU Beca Obla OIMHAKO-
BOW Ha MPOTSKEHUH MEPBOM ¥ BTOPOH MOJIOBHH UCCIEAOBAHUS.
LeneBoro cHmxeHHs: Macchbl Tena >5% K KOHILy MCCIIEI0BaHHS
noctumy Toibko 31% manuentoB. [Ipu cpaBHeHHHU moarpym,
JOCTUTILIMX U HE IOCTUTILNX CHUXKEHH Beca >5%, He MOy4eHO
3HAQYMMBIX OTJIMYMI 110 BIMSHUIO HA CTENECHb CHIDKCHUS Ieue-
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CONSENSUS

HOYHBIX (byHKIlI/IOHaJ'l])Hle TECTOB U NapaMETPOB JIMIUAOTpaM-
MBI, YTO IIO3BOJISIET PACCMATpPUBATh IIOJMY4YEHHbIE pe3YJbTarhl
kak 3¢dexr YIXK. Cremayer oTMETUTh, YTO y MAIHEHTOB CO
CHIDKEHHEM Macchl Tena >5% oTMedanoch Gonee BBIpaKEHHOE
cHmxkenne FLI mpu ncxomHo Gonee Beicokux nokaszarensx FLI B
sToii moarpymme [132].

Bnusiaue VXK Ha emie oauH KapauoMeTaOoJIn4ecKui
(hakTOp pHCKa U B TO K€ BpeMs OJJMH U3 (DaKTOPOB MaroreHe3a
HAJKBII — napameTpbl NIMKEMHUHU — IIOKa3aHO B CUCTEMaTHUeC-
KoM 0030pe U MeTaaHaiuse, onyonukoBanHoM B 2018 . [133].
Ha ¢one neuenus YIXK B pa3snuuHbIX 103aX MPOJOTKUTEIb-
HOCTBIO OT 6 HeZ 10 2 JeT MPOAEMOHCTPHUPOBAHO 3HAYUMOE
CHIDKEHHE YPOBHS IVIFOKO3bI B KPOBHM HATOIIAK M KOHUEHTpa-
UM DIMKO3WJIMPOBAHHOTO TE€MOIVIOOWHA; B HEKOTOPBIX HC-
CIIEZIOBAHUAX TAK)KE OTMEUEHO CHIDKEHHE YPOBHSA WHCYJIHHA
B IJIa3Me KpoBU 0e3 cyuiectBeHHOro BiausHusi Ha HOMA-IR
(Homeostasis Model Assessment of Insulin Resistance —
roMeocTaTHIecKast MoJielib i1 oneHku 1P).

OO1men3BeCTHBIM SBIAETCS (aKT, YTO Y JIMI] C OKUPEHUEM
4acToTa )KETYHOKAMEHHOW 0O0JIC3HH BBIIIC, YEM B TOMYJISIHH,
IIPY 3TOM OBICTpasi TOTEPsI Beca elie OOJIbIIE yBETHYUBAET PUCK
obpazoBanms kamuel. [lokazano, uro mpumenerne YIXK Bo
BpeMsI IMETHI [UIS1 TIOXyAEHHS [IPEAOTBPAIAeT PUCK 00pa3oBa-
HUS KaMHEH B skeTuHoM Iy3bipe [134], a neuenne YIXK nocie
OGapuaTrpu4ecKoi XUPypriu YMEHbIIAET PUCK CHMIITOMAaTHYEC-
KOM JKeTYHOKaMeHHOMU Oone3nu [135].

Bo Bcex uccrnepoBanmsix Y/IXK mokazana xopommit mpo-
(unb 6e30IaCHOCTH.

Ilpenapamul ¢ nomeHyuaAILHLIM Oeiicmeuem

¢ omnowenuu HAJKBIT

Cenuxpugupox (aHTarOHHCT PELENTOPOB XEMOKHHOB
CCR2/CCRS5) Bnusier Ha Bocnanenue u ¢udbpos npu HACT.
[Ipenapar nzyuancs B uccnenosanuu I1Ib ¢a3el nmox HazBaHU-
em CENTAUR y nauuentos ¢ HACT u ¢pubposom 2—3-ii cra-
nuu. CEeHUKpUBUPOK, MPUMEHSIEMBIH Ha MPOTSDKEHUH 2 JIET,
CIOCOOCTBOBAJl YMEHBUICHUIO CTENEHH TshkecTH (ubdposa B
orcytcTBHue ycuienus aktuBHocTd HACT' B cpaBHeHuu c ria-
nebo [136].

Cenoncepmub (GS-4997) — CeNneKTUBHBIA HU3KOMOJICKYIISP-
HBIf MHTHOUTOP KUHA3BI-1, perynupyrolleil cUrHajl amonrosa
(ASK1), yuacTByromuii B KJIETOYHOIH CMEPTH BCIIEACTBHE OKCH-
JaTHBHOTO cTpecca. B panmoMm3npoBaHHOM IU1ane60-KOHTPO-
nmpyemoM uccienoanuu 111 ¢asbl, npoBeseHHOM € y4acTHem
HALUEHTOB ¢ rucronoruuecku BepuduuposaHueiM HACT u
cragueir Gpubposa 3, MOKa3aHO, YTO MOHOTEPAIHS CEJIOHCEPTH-
60om (6 min 18 Mr/cyT) Ha mpoTsHKeHUU 48 Hell He MPUBOAMIIA K
yMeHbIeHuro ¢pudposa [137].

MeTtabonuueckue MyTH B IIEYEHU U UX HAPYIIECHUsS IpU
HAXBII peryaupyrorcsi nperMMyIIECTBEHHO TPaHCKPHUIIIIHOH-
HBIMH (haKTOpaMH, K KOTOPBIM OTHOCSTCS SAEPHBIE PELETITOPHI —
PETYIATOPBl OCH «KHUILIKa—TIeYeHb—KUPOBasi TKaHb». OHU Ke
KOHTPOJIUPYIOT T€HbI, OTBEYAIOIHE 32 BOCIAIEHUE, META00IU3M
JIMIUIOB U DVIFOKO3bI, TOMEOCTA3 KEIUHBIX KUCIOT. SlnepHble
PELenTopsl NPEeACTaBISIOT CO00H TepaneBTHYECKUE MUILICHH B
neyennn HAXBII, ocoGeHHO cyrnepceMeiicTBO pelenTopoB, ak-
tuBupyeMblx PPARs, FXR, KOHCTUTYUTHBHBIH aHIPOCTaHOBbIH
pernenTop, nperHaHoBeIid X penenTop u ap. [138].

Obemuxonesas Kucioma — TOTYCHHTETHYECKOE IIPOH3-
BOJHOE XCHOJIE30KCUXOJIEBOM KHCJIOTHI, (DYHKIMOHUPYET Kak
aronuct FXR, ymydmaer ructojoruyeckue XapaKTepHUCTH-
ku nanuentoB ¢ HACT 6e3 LI1, uzyuaercs B McCleq0BaHUA
dazpr I1I. Ananu3 18-mecsyHOrO mepuozaa JieueHHus MOKa3al,
4T0 00€TUX0JIeBast KUCIOTa yMEHbIIaeT puopo3 B CpaBHEHUU C
wtane6o [139]. Ilpenapar umeet 2 0CHOBHBIX TOOOYHBIX Jieiic-
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TBUSL: KOXKHBIHA 3y u noeeimenue JIITHIT/camkenne JITIBII.
B Poccuiickoit @eneparnuu npenapaTt He 3apeTUCTPHPOBAH.

Onagubpanop (GFT-505) — cunbhblit aronuct PPARa, 06-
JaJaeT YMEPEHHOH aKTUBHOCTHIO oTHOcHTenbHO PPARP/S, Ha-
xomurest B ¢aze Il KIMHUYECKUX MCCICIOBAHUN JUTS JICUCHHS
HACT. IIpenapar npogeMOHCTpUPOBAII B KIIMHUIECKUX HCCIIe-
JOBaHMAX Xopowmi mnpoduab OezonmacHocTH. DnahudpaHop
s¢dexrusen y namueHToB ¢ NAS>4 (NAFLD Activity Score —
mkaia s oneHku aktuBHoct HAJKBIT); B ciydasx pasperue-
uust HACT takke mocturaercst yMmeHbleHue Gpuoposa [140].

Capoznuma3zap — arouuct PPARo ¢ BEICOKOM aKTUBHOCTBIO
U yMepeHHOH akTuBHOCTBIO A1t PPARy. B 2013 . 6bu1 of10-
Open B Mnann mns nevenns aucnumuaemuu [141]. B mpomec-
ce aHanm3a 18 mccnegoBaHuil IO MPUMEHEHUIO CapoTiuTa3apa
y MAalUeHTOB ¢ JUa0eTHYeCKOll MUCIMIUIEMUEH 0Ka3alIoch,
4yTO OH CHWXaeT ypoBeHb AJIT u mposiBnenus crearosa rneve-
uu [142]. [Ipenapar uMeeT Xopoiuuii mpoduis 6€30MacHOCTH,
B HAaCTOsILEEe BpPeMs IPOBOAUTCS HECKOIBKO KIMHUYECKHUX HC-
cnenoBanuii y nanuentoB ¢ HAXBII.

IHemaghubpam (K-877) — celleKTUBHBIA U BBICOKOIIOTEHT-
w1l Mogynsatop PPARa, ocHoBHOe neiicTBHe Oka3piBaeT Ha
JUCIUNUIEMHUIO, U3y4yaeTcs B KIMHUYECKHX MHCCIIE0BAHUAX
¢assl 111 y manuentos ¢ C/I 2 B acnieKkTe BIUSHUS Ha 4acTOTY
KapIMOBacKyJISIpHbIX ociokHeHu#. [Ipencrasnser nHTEepec B
neuenun HAXKBII [143].

Jlanugubpanop (IVA337) — nan-PPAR aronuct, oGnagaer
YMEpeHHOW M cOanaHCHMpOBaHHOM akTHMBHOCThIO Ha PPARa,
PPARP/S, PPARy. M3yuaercsi B KIMHIYECKHUX HCCIIETOBAHUSIX
¢aswr 11 y marmentoB ¢ HAXKBIT/HACT, B ToM umcie — npu
CJ1 2 [144].

B kIMHMYECKHX MCCIIeIOBaHUIX TAKXKE M3Y4alOTCs U Jpy-
rue npemnaparsl, Bnustonie Ha teaeane HAXBII B ee Tsmxe-
neIX (popmax, Takue Kak dMpPUKACaH — MHTHOMTOp Kacmaskbl,
OenameKkTHH — WHTUOUTOp TalleKTHUHA-3, KOTOPbIM CuuTaeTcs
npodudpoTUIECcKoil MOJIEKYIOH.

IIpoBonsTest wccnenoBanus 1Mo u3y4eHuo 3dhexTuBHOC-
TH TpPEnaparoB, BIUAIOIIMX Ha KHUIIEYHYI MPOHHULAEMOCTb,
MOCKOJIbKY TIOBBILICHHAS IPOHUIIAEMOCTh KUIIEYHOW CTEHKH —
OJTHO M3 OCHOBHBIX naroreHernyeckux 3seHpeB HAXKBIIL.

3aknrwuenue

Jleuenne HAXKBII mpecnenyeT 1Be OCHOBHbIE LIEIU: NIPO-
(unakTIKa TPOrpecCUPOBaHMs 3a00JIeBaHMS TIEUEHH, Perpecc
cTearosa, crearorenarura u Guopo3a, CHUKEHUE KapinoMeTa-
Oonnueckux ¢GaxTopoB pucka. OHO BKIIIOYAET HEMEAUKAMEH-
TO3HBIE MepHI (IHeTa U (PU3NUecKas aKTUBHOCTh, HANPABIICH-
HbIC Ha CHIDKCHHE Beca) M (hapmakoTepanuio. KimHH4YecKue
uccnenoanus 3d¢dexra MogUPUKaIUK 00pa3a KU3HH IMMOKa-
3BIBAIOT, YTO JAWETa (ONTHMAJIBHO — CpPEIW3EMHOMOpCKas, a
TaKXXe HU3KOKAJIIOpUITHAS U KETOMETa), OrPaHUYCHUE THEBHOM
KaJOPUIHOCTH THIIU U (U3NYECKUE YIPAKHEHUS] TO3UTHBHO
BiusitoT Ha Tedenue HAXKBII u npuBoAST K yMEHBIIEHHUIO BCEX
€€ COCTaBIIIOLIMX: CTeaTo3a, BocnaneHus u ¢puodposza. OgHako
TIPUBEP’KEHHOCTh MEPONPUATHIM 110 CHIKEHHIO Macchl Tela
HEIIOCTaTOYHO BEICOKast. I perpeccuu cTearosa y ManueHToB
C OKHMpPEHUEM He0OXO0MMO CHU3UTD Maccy Tena Ha >5%, crea-
Torenarura — Ha >7%, ¢pubpo3za neuenu — Ha >10%, y nauueH-
TOB 0€3 OXKMPEHUS KeNaTeNbHO CHU3UTh Maccy Tena Ha 3—5%.

JlekapCTBEHHBIX CPEACTB, MPUBOMAIINX K H3JICUCHUIO OT
HAXKBII, noxa He cyliecTByeT.

Cpenu mpenaparoB, HPUMEHIEMBIX B KIIMHUYECKOH IPaKTH-
ke: TrnazomuauHanoHsl, Butamul E u YIIXK. OnHoBpemMeHHOE
neiictue Ha 06e nenu tedenust HAXKBII moka3aHo TOIbKO JUIst
VIXK. IIpenapaT Taxke XapakTepU3yeTCsl XOPOLUIMM Npodu-
seM 06€3011aCHOCTH, I'eMaToNPOTEKTUBHBIM U CHHEPTUYHBIM T'H-
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HOMUNUAEMUUYECKUM 3()(PEKTOM NpU KOMOMHUPOBAHHOM IIpH-
MEHEHHU CO CTaTUHAMU, 4TO JeJIa€T €r0 OJHUM U3 IIPErnaparoB
BbIOOpa mipu JieueHnn Beex cranuit HAXKBIT. DddexrnBHOCTH
npumenennss Y/IXK He 3aBHCHT OT JOCTHXKEHHS IIEJIEBBIX
3HAUEHUH CHIDKEHUSI Macchl Tella B OTHOLIEHHU NEYEHOUHBIX
(hYHKUIMOHANBHBIX TECTOB M JHUNUAOTpaMMbl. [lo-Bupnmomy,
OJTHOBPEMEHHOE JIOCTHKEHUE CHIKEHHs Macchl Tena >5% 3a
cueT MoauGukaimu odpasa xxu3Hu npu tepanun YIXK obec-
neyuBaeT jpononHuTensHbl dpdext Ha FLI. VIXK Ttakxe
obecrieunBaeT NpoGUIAKTUKY 0Opa30BaHMs KaMHEH B Keild-
HOM ITy3bIpe Ha ()OHE MOXYIACHUSL.

B Texyumx KIMHUYECKUX UCCIEI0OBaHUAX U3Y4atoTCs Mpe-
Haparhbl, Kak BIUSIOLIME Ha BocHaleHue u Gubpo3 B IeUeHHU,
TaK ¥ HalpapJICHHbIE Ha JICYEHHE OXKUPEHUS, JUCIUITUAEMHUH,
CI2.

1.8. HAXBIT » T'LUP

IlepBUYHBIH pak IeueHH 3aHUMAET 6-€ MECTO B CTPYKType
OHKOJIOTHYECKHX 3a00J1eBaHuil, B OOJBIIMHCTBE CITy4aeB OITy-
XOJIb BBISBIISIETCS HA MO3HEH PacpOCTPaHEHHO! CTauu, 4TO
nepeMeniacT ee Ha 4-e MeCTo CpeAr NMPHUYUH OHKOJIOTHYECKOU
cmeptHocTH B Mupe [145]. TP cocraBmser >80% ciydaes
MIEPBUYHOIO PaKa MEeYeHW B MHPE M Yallle BCEro pa3BUBAETCs
Ha Qone LIIT [146].

YBenuyeHue 3a00JIeBacMOCTH PaKOM IIEYEHH 3a TEepUoi C
1990 o 2015 1. Ha 75% OOBSICHAIOT BO MHOTOM YBEIUYEHUEM
HaCeJICHUsI M €ro CTapeHueM, pacnpoctpaHeHHocThi0o MetC ¢
HaunOoJIee BhIPAXKEHHBIM MIPUPOCTOM 3a00JI€BAEMOCTH, CMEPTHO-
CTH ¥ TIOKa3aresis IOTEPH JIeT )KU3HU B BocTouHoit Azuu [120].

Db dextuBHOE NEeUeHNe XpoHHYeckoro remaruta B u C B
COYETAaHHHM C COBPEMEHHOH smuiaemMuell 3a0o0JeBaHUil Malo-
MOABIKHOTO 00pa3a >KU3HH TPUBENIO K JIMAUPYIOIICH poiu
HAXBII B paszsutuu kak L1, rak u I'lLIP Bo MHOrux 3amaj-
HbIX cTpaHax. [Ipu sTom uvacrora BeisiBneHus '[P B xoropre
6omeHBIX HAJKBIT cocranster 0,44 Ha 1 TBIC. YETOBEKO-JIET
(0,29-0,66) [147].

IMarorene3 I'lIP mpu HAXKBII/crearorenarure CloXeH U
Maiio uzydeH. VP u oxxupenne akTHBUPYIOT CHCTEMHOE BOcCIajie-
HHE Y IPOKaHLIEPOr'€HHbIE KacKa/ibl, JMIIOTOKCUYHOCTh KakK pe-
3yJIBTaT HAKOTUICHUS KHPA, SHJOINIA3MAaTHUYECKUI cTpecc U To-
BpexxaeHue JJHK BbI3bIBAIOT U CTUMYIUPYIOT OHKOIeHe3 [148].

OncaH psii reHeTHYeCKUX moauMopdu3moB st PNPLA3,
TM6SF2 1 MBOAT7, acconmMpoBaHHbBIX C yBEIWYCHHEM Ha-
KOIUICHUS %upa, BelpaxkeHHOCTbI0 HAJKBII, pasButuem ¢u-
Opo3a neyenu u I'LIP [149]. Bce Gonbliee 3Ha4€HUE OTBOAUTCS
HapyUICHUSAM SMUTCHETHYECKON PEeryssiiii B HEKOIUPYIOIINX
PHK u crpyxtypsr metunupoBanus JHK xak npokanepores-
HBIM JpaiiBepaM; BO3MOXKHO, UX MOXKHO OyIeT HMCHOJb30BaTh
HE TOJIbKO KaK TUarHOCTUYECKUH MHCTPYMEHT B <OKUIKOCTHON
OuoICHuM», HO M B KaY€CTBE TepaneBTHIECKHUX moaxonoB [150].

B atux ycnoBusx Oombllioe 3Ha4€HHE MPHOOPETAIOT He-
JIOpOTHe, JOCTYIHBIE M YYBCTBUTEJIbHBIC IOTEHIMAJIbHbIC
mapkepsl HAXKBII, ¢pubpo3a neuenu u panuero I'LIP, Hanpu-
Mmep uHnekc GALAD, nonyuuBimii yCKOpeHHOE 0f00peHHe
FDA. B pacuer unnekca GALAD BkitoueH 1oJ, Bo3pacT, aib-
¢a-¢peronporenn (ADII), ADII-L3 u pec-ramma-kapOOKCHII-
nporpom6uH (DCP) [151]. B HeGonpIioM NpOCHEKTUBHOM HC-
cnenoBanuu yyBcTBUTEIBHOCTh (AUROC) munekca GALAD
npu BeisaBieHuu panHero I'TIP y 6onbubix HAXBII cocraBmiia
0,96; 3naueHue nHaekca O6buto Bhiie y OonbHBIX HAXKBIT n
T'TIP B cpaBHeHuu ¢ maiuentamu 6e3 I'LIP 3a 1,5 roma 10 BbIsB-
neHus omyxonu [152].

TP na ¢pone HAXKFBII B 25-50% cnydaeB pa3BuBaeTcs B
OTCYTCTBHE LIMPPO3a, Yallle B PACIPOCTPAHEHHON CTaJuH, YTO
U omperenseT HebmaronpusTHeIA nporHo3 [153, 154]. Ckpu-
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auar [P y 6ompaeix HAXKBII B oTCyTCTBHE BBIpaXKEHHOTO
($bubpo3a/muppo3a He PEKOMEHAYETCsl B CBSI3U C HU3KOM 4acTo-
TOW MaHHOW omyxonu Ha TakoM ¢one (0,01% B nomynsauum) u
HKOHOMHUYECKOH Hea(dexTuBHOCTEIO [150].

Ipodunakruka '[P Ha pone HAXKBII He ormuuaercs ot
00IIMX NPUHINIIOB BEACHHS 3THX MAlIUEHTOB, BKIIOYast 310PO-
BBII 00pa3 XU3HU, OOIEPU3NIECKYI0 aKTUBHOCTb U OTPaHU-
YeHHE KaJIOPUHHOCTU chenaeMoil muimu. B kauecTBe Menuka-
MEHTO3HOH MPOQMIAKTHKA MOXET IIPUMEHATHCS METHOPMUH.
Kpymubiii mMeraananu3 19 wuccnenoBaHui, OOBETUHHUBIIMIA
550 882 nmanuenra, okasai, 4To METGOPMUH YMEHBIIAET PUCK
pasButus I'LIP na 48% [155].

Ipodunakriuueckoe AeHCTBUE NUITO(GUIBLHBIX CTaTHHOB
(aTopBacTaTHH M CHMBACTaTHH) TaKXKe OOBACHAETCS HEKOTOPHIM
IIPOTUBOOITYXOJIEBBIM U aHTUAHTUOTEHHBIM 3(dexToM [156].

Bonpabie HAXBII, npuanMaromue aciupvH, Kak MpaBU-
70, ¢ uenbto npodunakruku ocnoxuenuit CC3, MOTyT BbI-
UTPBIBaTh M 32 CYET CHIKEHHUS pUCKa rporpeccun ¢pudposa
nedyeHy ¥ npexynpexzaeHus I'LIP. B kpynHoMm ucciaenoBaHnu
y 50 275 nmanueHToB ¢ XpoHUueckuM renarutom B wmu C, mo-
JIy4aBIIUX aCIIMPHUH, OTMEYEHO JIOCTOBEPHOE CHUIKEHUE pUCKA
3a00J1€Ba€MOCTH U CMEPTHOCTH OT paka nedyenu [157].

B psane uccnenoBaHuii Moka3zaH aHTUKAHIEPOT€HHBIN -
¢dexr VXK, xotopas wucnonb3yercs B seuenun HAKBIIL
B skcniepumenTansHoi monenu '[P Obiio moka3zaHo, 4TO BBe-
nenne YJIXK B teuenue 21 nHS moaaBisieT ee pocT uepes de-
HOMEH arlorTo3a, 4To JeJaeT e KaHAUIaToOM JJIsl IPUMEHEHHS
B nipoduakTuke 31oi onyxomu [158]. Oxupenue kak GoH s
paszsutus HAXBII taxxe conmpoBokgaeTcst pUCKOM pa3BUTHS
oIyxoJie Apyrux JOKaJu3aluii, B TOM 4HCJIe KOJIOPEKTallb-
HOro paka. B HacTosIee BpeMs I10Ka3aHO, YTO XKEIYHbIE KUC-
noTel MOTYT akTuBUpOBaTh YAP (Yes Associated Protein), uto
cnocoOcTByeT oHkoreHesy. YIXK obnamaer crnocoOHOCTBIO
HOAABIIATD Nepesiady cUrHanoB YAP, akTuBupyst MeMOpaHHbIH
peLenTop >KeIMYHbIX KUCIOT, cBa3aHHbIN ¢ G-6enkom (TGRS).
B mopmenu konmopekranbHoro paka YJIXK uHrubupyer poct
OIYXOJIM JI0303aBHCHMBIM 00pPa3oM M CHIDKAET IKCIPECCHIO
YAP u Ki67 [159]. D10 cinyXuT 0OBSCHEHHEM pe3yNbTaToB
Oonee paHHErO PaHIOMH3HPOBAHHOTO KIMHUYECKOTO HCCIe-
JIOBaHHSA C BKJIIOUeHHEM 1285 manueHToB, ONepUPOBAHHBIX MO
HOBOAly KOJIOPEKTAJIbHOM aseHoMbl. OHU ObUTH pa3feneHbl Ha
2 rpynnsl: 661 genosek nonyydan YIXK B noze 8-10 mr Ha 1 kr
Maccher;, 624 yemoBeka nmonydanu 1uiane6o. Jleaenue mpoBoau-
JIOCh OKOJIO 3 JIET C MOCIENYIomEed OIEeHKOW YacTOTHI Pelu-
JUBOB B 2 rpynmnax. beuio nokasano, uto npuMmeHenue YIXK
IIPUBOMIIO K CTaTUCTUUECKU 3HAUMMOMY (39%) yMEHBIIEHUIO
YacTOTHl PELUIMBOB a/ICHOMBI C JUCIUIa3Hel BBICOKOU cTere-
HU, KOTOpasi UIMEeT 3HAUUTEIIbHBIH PUCK MPOrPEeCCUpPOBaHUs B
WHBA3HUBHBINH KOJIOpEKTaNbHBIN pak [160].

Bei6op Merona neuenus I'LIP onpenenserca pacnpocTpa-
HEHHOCTBIO OITyXOJIEBOTO IIPOIEcca, YPOBHEM KOMIICHCAIMH
(GyHKIMHY MedeHn, 0ObEKTUBHBIM COCTOSIHUEM IalleHTa U He
3aBUCUT OT BEPOSITHOIO 3THOJIOTMYECKOro (hpakTopa pa3BUTHS
paka neyenu. [Ipu BeIOOpe cTpaTeruu JieueHHUs IMalUEHTOB C
I'llP mpumoputeT NOMKEH OTHABATHCA MPOTHUBOOITYXOJIEBOMY
CIHELUAIN3UPOBAHHOMY JIEUEHUIO C UCII0JIb30BaHUEM METO/IOB,
[103BOJISIOLIMX YBEIUYUTH BBIXKUBAEMOCTb.

PanukansHOE nedeHHMe paHHEro JokanuoBaHHoro I'1IP
BKJIFOYAET PE3EKLUIO MeUeHH, OPTOTOIMYECKYIO TPaHCIUIaHTa-
LUIO NIEYEHH U TPUMEHEHNE MECTHO-I€CTPYKTHBHBIX a0OlaTHB-
HBIX METOJOB (PaJuoYacTOTHYIO, MHKPOBOJHOBYIO aOlaluio
u ap.).

[TanmmatuBHOE neuenue '[P nHampasneno Ha mocTmkeHne
KOHTPOJS HaJ NMPOSIBICHUSIMU O0JI€3HHU, BKIIOYAeT UHTEPBEH-
LUOHHO-PAAUOIOTNUECKOE JICUeHUE (Pa3IuyHble BUABI 3MOO-
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CONSENSUS

Jin3aluy COCYHOB, MUTAIOIIUX BHYTPHUIICUCHOYHBIC OITYXOJIC-
BbI€ y3JIbl) U CUCTEMHYIO XUMHOTEPAITHUIO.

JocrynHas cucremnas tepanus ['LIP npencraBnena myinb-
TUKHWHA3HBIMH UHTHOUTOpamu (copadeHuO, TeHBaTHHHO, pero-
padenu6 u kabo3aHTUHUO), IMMYHOTEpaIueil, HCIOIb3YIONeH
MOHOKJIOHAJIbHBIC aHTUTEIa — HHTHOUTOPBI KOHTPOJIBHBIX TO-
yek uMMyHHOTO0 Hajzopa PD-1/PD-L1 u CTLA4 (nem6pou3y-
Ma0, HUBOJIyMa0, aTe301M3yMald, HnuiuMyma0), 1 aHTHaHTHO-
TeHHOM Tepamuel, HampaBlICHHONH Ha OJOKaxy COCYIUCTOTO
SHJOTEIHANBLHOTO (hakTopa pocTa (OeBanu3ymMad) HiIH ero Kiie-
TOYHBIH peuentop (pamynupymao).

Hannyumue pe3yasTaTsl ObUIM IIOTYYEHBI IPU HCIIONB30-
BaHMM KOMOMHAIMM are3osin3ymMaba u OeBanmsymada B paH-
JIOMH3HPOBAHHOM KIHHUYECKOM HcclenoBanuu ImbravelS0,
re MeAuWaHa BBDKHBAEMOCTH B TpylIe KOMOMHHMPOBAaHHOW
Tepanuu coctaBuia 19,2 Mec, TOCTOBEPHO BHIIIE pe3yibrara
B rpymnme copadenubda (13,4 mec, otHocutenbHbli puck (OP)
0,69) [161]. B moarpynmoBoM aHamnm3e He OBLIIO JOCTOBEPHOTO
MpEeuMyIecTBa MMMYHOTEpAITUK Haj copadeHUOOM /1t 00ITb-
HBIX C HeBUpYCHO# sTHonoruer I'LIP [162].

PA3AEA 2. HAXBIT U METABOAUYECKUE
HAPYLIEHUA

2.1. HapyweHus yraeBoAHOro oomeHa

B nacrosiiee Bpemst HAXBII ocraercst oqauM u3 Hanbo-
Jiee YacThIX 3a00JIeBaHHM IMEUEHH, KOTOPBIM cTpamarT 25%
B3pocioro HaceneHus B esoM [163]. CJI Goneer kaxaprit 10-i
us3 BSpOCJ'IOFO HAacCCJICHUA, B MI/IpC TAaKHUX IMAIIUCHTOB HACUYUTHI-
Baetcs O6onee 537 muH [164].

Pacnpocmpanennocmo HAKBIT npu C/]

PacnpoctpanenHocts HAXBIT npu CI 2 usyyanace B
HeOOJIBIIOM KOJIMYECTBE MCCiIeoBaHUN U cocTaBuia 69% mo
nanabM Y3 [165] u 65% no nanaeiM npoToHHON MP-cniek-
Tpockomnuu [166]. B cBsi3u ¢ TeM, 4TO B IOCTIEAHNE TOBI OTMeE-
4eH pocT 3aboneBaemoctd HAXKDBII npu pa3nuuHbIX Hapylie-
HUSX YIIIEBOIHOTO 00OMEHa, 0coOyI0 aKTyallbHOCTh IPHOOpE
TIOWCK TPUYNHHO-CIIECTBEHHBIX CBSI3el 3THX KOMOPOHIHBIX
COCTOSIHUH, HOBBIX HAalPaBICHUH WX AUArHOCTHKU U METOIOB
JICYCHUSI.

Ilamozenemuueckue ceéazu HAXKBII u C/] 2

[MosBrnMCE yOemuTeNbHBIE TOKA3aTeILCTBA TOTO, YTO YaCTO
HAKBII npenmectyer pazputuio CI 2. MHeHHE 0 TOM, 4TO
HAXBII npocTo sBseTcsl «Ie4eHOUHOH MaHuecTaruei»
MertC, ycrapeno. HAXKBII moxkHO paccMaTprBaTh Kak paHHHMA
MpeAUKTOp U perratonmid Gakrop B pa3Butuu CIl u npyrux
KIMHNYeckux npossiaeHuil MetC. HenaBHo ObLIO Mpe1okeHO
nepeumenoBaTs HAJKBII B merabonuyecku accoLMUpPOBaH-
HY0 )xupoByto 6onesns nedenn (MAXKBIT) Ha ocHOBaHUU Ta-
KHX TPU3HAKOB, KaKk M30bITOYHAsI Macca Tena/oxupenne, CI 2
U CBUJIETEJILCTB TAaK Ha3bIBAEMOH «META0OINUECKON TUCPery-
nsaun» [167]. Byayiiee nokaxer, HOMOXET JIM 3TO JIy4Ile 110-
HATh MHOTOOOpasHbie ez HAXKBII ¢ C/I 2.

B 2016 r. omy0nuKoBaH cHUCTEMaTHIECKHH 0030p, MOCBSI-
meHHbI B3aumocsazu HAXBII ¢ puckom pazsurus C/1 2. ITo
JAaHHBIM BKJIFOYEHHBIX B 3TOT 0030p HCCIIEIOBAaHHN B HACTO-
AIiee BpeMsl €CTh yOeOHMTeNbHBIE JOKa3aTeIbcTBa TOTO, YTO
Hanuuue HAXBIT cBs3aHO ¢ NOBBIIIEHHBIM PUCKOM Pa3BUTHUS
CJI 2, a TakxKe TOTO, 4TO 3TOT PUCK BAPbUPYET B 3aBUCUMOC-
TH OT TsDKecTH 3aboneBaHus medeHu [168]. OmyOmukoBaH
aHa/IM3, MOCBSAIEHHBIH MHOTOHALMOHAIBHOMY H3YyYEHHUIO
aTepockiepo3sa, Bkitouawmuil 6onee 3000 amepukaHIEeB, He
crpanatomux CII 2, xoTopslii moarBepxaaet, uto HAXKBII,
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JUArHOCTHPOBAHHAs METOIOM KOMIIBIOTEPHOH ToMorpaduu,
OblIa HE3aBUCHMO acCCOLMUPOBAHA C JIByKPAaTHO IMOBBILICH-
HbIM prckoM pasButus CJI 2 [169]. Ongnako ans Bepuduka-
M 3Toro Qaxra TpeOyloTcs AaabHEHIINEe HUCCIENOBAHUS C
BKJIIOYEHHEM B aHaJU3 OOJBIIEro KOJIMYECTBA HE3aBHUCHMBIX
(dakTopoB pucka pazutus CJ], TaknxX Kak MOBBILIEHHBIH ypo-
BeHb ()eppPUTHHA B KPOBH, CHU)KEHHBIH YPOBEHb 4 IUIIOHEKTH-
Ha; MOCJIEJIHHE, B CBOIO OYe€pEe/lb, ACCOLUUPOBAHBI C HAJINYH-
eM u Tsoxecthio HAXKBIT [168].

3a mpoureamme roAbl ObLTH MPEANPUHATH 3HAYUTEIHHEIC
yCUIUS Ul TOTO, YTOOB! BBIICHUTH MMMYHOIIATOI€HETHYEC-
kue MexanusMsl pazButus HAXKBIT u ux B3aumocssss ¢ CII 2.
BecbMa BeposITHO, UTO KIIIOUEBBIM cOObITHEM CitykuT WP, Ko-
TOpasl UMeeT MecTo mpHu oboux paccrpoiictBax [170]. Tpya-
HO YCTaHOBWTb, siBsieTcs in VP mpuunHoi umm crneacteueM
HAXKBII, ogHako oueHb BaKHO IOHHMMAaTh UX HECOMHEHHYIO
B3aMMO3aBHCUMOCTh. B TeueHHe MONTUX JIeT y4YeHble HILYT
B3aumocss3p Mexxay HAXGBIL, CJI 2, NP, oxupennem u npy-
TUMHU MCTa6OJ’II/I‘IeCKI/IMI/I MPOSABJIICHUAMHA BBUY TOI'O, YTO Bpayd
B CBOEH IpakTuke Haubojee 4acTo BCTPEYAeTCs MUMEHHO C
KOMOpOWIHBIM HalKeHTOM. Bce 3Ty 3HaHMS HamlpaBlieHbl Ha
MIOUCK MEIUKaMEHTO3HBIX METO/IOB JIEUCHHs JAHHBIX 11aTOJIO-
T'MYCCKUX ITPOLICCCOB. YuurteiBas TO, 4TO IIEUEHOYHEIN CTEaTo3
Gonee yacto nporpeccupyet 1o craauu HACI mpu Hanmuuun
CJI 2, AMarHoCTHKE W JICYCHUIO JaHHBIX ITaIJHEHTOB HEOOXOIH-
MO YAETSATh 0c000e BHIMaHUE Ha PaHHEH CTaIuH.

Jleuenue HAKBII ¢ couemanuu ¢ C/[ 2

Ilocnennee necsaTuiaeTHe XapaKTepU3yeTcss aKTUBHBIM IIO-
nckoM >ddexruBHbIx MeTonoB jedenuss HAXKBII. Hopmanu-
3aIsi MacChl TeJla 3a CUeT COOIOACHUS JUETHl M pacInpeHHs
¢usnyecKkoll aKTMBHOCTH JIS)KUT B OCHOBE HEMEANKAMEHTO3-
Holt Tepanuu HAXBII. M3Mmenenue obpasa *KU3HH, TIPUBOJIS-
1iee K CHIKEHUIO Macchl Tejla, He TOJIBKO YIy4IlIaeT YyBCTBU-
TEJIbHOCTb TKaHEH K MHCYIIMHY, HO TaK)Ke BEIeT K yMEHBIICHUIO
coziepkaHus )kupa B nedyeHu. CTeNeHb CHIKEHUs Macchl Tella
aCCOLMHMPOBAHA CO CTENEHBIO YIyUIIEHUS T'MCTOJIOIMYECKUX
napamerpoB HAXBII. B 12-mMecs4HOM NPOCHEKTHBHOM HC-
cnenoBanuu E. Vilar-Gomez u coarr. [90] nmoka3aHo, 4To Bce
MAIMEHThI, CHU3UBIIKE Maccy Tena Oonee yem Ha 10%, ume-
U yoydlleHue nokaszarened mkansl aktuBHoctd HAJKBIL
(NAS), y 90% nanuenros ormeuanoch paspemenne HACI, y
45% ©Ob11a perpeccust puOpo3a. bonmpimmii mponeHT CHIKEHHS
Macchl Tejla aCCOLMUPOBAH ¢ OOJbLICH CTENEHBIO YIyUIlIeHHs
ructonorndyeckux napamerpos HACI.

IIpuMeHeHne JIeKapCTBEHHBIX CPEJCTB TAaKXKe OPHEHTHPO-
BaHO Ha KOHTPOJb HAJ OCHOBHBIMH (haKTOPaMH PHUCKa ITOTO
3a0o0sIeBaHus, TaKUMHU Kak oxwupenue, VP, runepriukemus,
JTUCIUINAIEMUs, BOCTIaJIeHHe. YUuThIBas TOT Gakt, yro CIl 2 u
HAJKBII nmeror o0Iye natoreHeTHYeCcKrue YepThl, HeyIuBH-
TEJIHO, YTO HEKOTOPbIE METO/IbI, UCIIONIb3yeMble [UIs JICUSHUs
CJ1 2, aktuBHO npuMeHstoTcs u s nedenns HAXBIT.

B Hacrosiiee BpeMs IpoBeIeHbl MHOTOYUCIICHHbIE HCCIe-
JIOBaHMsI, HAIlEJICHHBbIE Ha MOMCK CaXapOCHMKAIOIIETO Iperna-
para, KOTOPBIH MOT OBl MOBIHATH HA MATOJOTMYECKUE H3MEHE-
Hus npu HACT. Takoii npenapar 10/KEH CHIXKATh Maccy Tena,
COKpaIarh KapJHOBacKyJspHbIE COOBITHSA, NperoTBpalaTh
pasButue no3nuux craguii HAXDBII, a takke uMeTh HH3KYIO
CTOMMOCTb, TONTOCPOYHYIO 0€30IMaCHOCTh U YJIydIlaTh Kayec-
TBO XH3HH.

Mempopmun

Jleuenre MeT(OPMHHOM HE YMEHBIIAET CONECPIKaHUE KIPa
WM SKCIPECCHIO BOCTIANUTENbHBIX MapkepoB mpu HAXKBIIL.
B cBsi3u ¢ 3TUM METQOPMHUH HE PEKOMEHAOBAH VIS JICUCHHS

TERAPEVTICHESKII ARKHIV. 2022; 94 (2): . 19



KOHCEHCYC

https://doi.org/10.26442/00403660.2022.02.201363

HAXBII, x0T ero npuMeHeHNe aCCOLIMUPOBAHO CO CHUKEHHU-
eM uucna BbisiBlieHUd ['I{P 1 BHENe4eHOUHBIX 3JI0Ka4€CTBEH-
HBIX omyxodneit [120].

Azonucmot peyenmopos I'T111-1

VIHKpeTHHOMUMETHKY, BKJIOYas AaroHWCTHI PELENTOPOB
T'TIII-1, ncrone3ytotrest anst newenuss CI 2 u oxupenns. OHu
CTHMYIHPYIOT TJIIOKO303aBHCUMYIO CEKPEHIO HHCYIHHA,
YMEHBIIAKOT JIMITOIC€HE3 de novo, NMpuBOAsAT K CHHUXKCHUIO Mac-
cBl Tena, P 1 ypoBHS IeUCHOYHBIX TPaHCAMHHA3. ATOHHUCTHI
PPV I'TIII-1 — oueHp mpuBIeKaTEIbHBIA 1 MHOTOOOCTIIAIOTITIIT
metox Jieuenuss HAJKBII, onHako 1mmoka eine HeM3BECTHO, OKa-
3bIBaeT JIM JaHHas IPyIIa Openaparos npsaMoi 3p¢dexr Ha re-
HATOLUTHI, YMEHbIIIast IEYEHOYHBIH CTeaTo3 U BOCIIAICHUE, HITH
e ATOT APPEKT JOCTUrAETCS 3a CUET CHUIKCHHUSI MAcChl Tela.

B 2016 r. 3axonueHa I1 daza panqoMHU3UPOBaHHOTO KOHTPO-
nupyemoro uccienosanus LEAN [171], nocssaimeHHoro 6e3-
omacHocTH 1 3¢ dexruBHOCTH IHpantytuaa npu HACI. B nan-
HOE HcclenoBanue ObUIH BKIIOUeHH 52 mamuenta ¢ HACT: ¢
CJl 2 — 17 nauueHToB u 6e3 — 35; 26 U3 HUX MOJTyYalld JIHpa-
IyTuA B 1o3e 1,8 Mr B TeueHue 48 Hell, ocTalbHbIe — I1aLe0o0.
Bcero 39% manueHTOB U3 TPYIIIEI, MOMYYaBIISH JIUparyTH,
JIOCTUIIIM TIEpBUYHONM KOoHeuHoW Touku (perpecc HACT 0Oe3
yxyaumenust ¢udposa), B rpymme Ianedo JaHHBIH MapameTp
6611 paBeH 9% (p=0,019). Taxke MHUIUMPOBAHBI UCCIIENO-
BaHUs JPYroro mpemnapara u3 rpyInbl arOHUCTOB PEIeNTOPOB
T'TITI-1 — cemaryTuna. B Hacrosmiee Bpems 3aBepiieHa I1 daza
KIIMHUYECKOTO UCCJICAOBAaHUs ITperiapara CEMarilyTua y namnu-
entoB ¢ HACT u ¢ubposzom [172]. Cemarmytun obecrieum
CTaTHCTHYeCKH 3HaunMylo perpeccuro HACT (Gamn mHzekca
akTuBHOCTH 3a0oseBanus NAS pasen 0 wnu 1 1yist 100ynsipHO-
ro BocraneHus u 0 st 6anaoHHOW JUCTPO(UH TenaTonUTOB)
6e3 yxyaumenus ¢ubpo3a nedeHu (OTCYTCTBUE €ro Iporpec-
cupoBanusi). OJHaKO HET CTATUCTUUESCKH 3HAYMMOU PA3HHIIBI
MEXIy CeMarIyTHIOM M Ianebo OTHOCHTEIBHO YMEHbIle-
HUg Gubpoza. 3amaaHupOBaHbl KIMHUYECKUE HCCIIENOBAHUS
III ¢as3sbl. B uccnenoBaHuaxX Kak JIUparIyTHIA, TaK U CEMary-
THJIa OTMEYEHO CHI)KEHUE CEPACTHO-COCYIUCTHIX COOBITHIA.

VIIXK

bonbloli MHTEpEC MPEACTAaBIAIOT MOJIMIOTEHTHBIE MOJIE-
KyJlbl, OJHA U3 KOTOpBIX ucnonb3yercs B nedeHun HAXKBIIL,
a wumenHo Y/IXK. B cucremarnueckoM o0030pe W MeTa-
aHanM3e KIMHHYECKUX HCCICHOBAHUH, OMyOJMKOBAaHHOM B
2018 r. [133], Ob1 mokazan 3¢dpexr YIXK Ha mmkemuyec-
Kye napaMeTpbl. MeTaaHanu3 7 HCCIEAOBaHUI ¢ IpUMEHe-
arem 8 rpymmn sedenus YXK mpomemoHcTpupoBan 3HaUN-
TEJIbHOE CHIDKCHHE YPOBHsI INIIOKO3bl HATOINAK I10CJE TaKou
teparmu (-3,30 mmonw/n, 95% JU: -6,36, -0,24, p=0,034;
’=28,95%). Meraananmu3 2 Tpynm Jie4eHHsl [OKa3al 3Ha4uH-
TEJIbHOE CHI)KEHHE KOHIIEHTpPAlMU TIMKO3WJIMPOBAaHHOTO Te-
mortobuna (-0,41%, 95% IU: -0,81, -0,01, p=0,042; 1>=0%).
B nononHeHue K 3TOMy MeTaaHAIM3 4 TPyIIN JICUEHUS TaKxKe
BBISIBWI 3HAYUTENIbHOE CHM)KEHHE YPOBHS MHCYJIMHA B IUIa3Me
(WMD: -1,50 mr/m1, 95% JN: -2,81,-0,19, p=0,025; 1>=67,90%),
HO HE MoKa3aJ cyiecTBeHHoro BiusHus Ha HOMA-IR (WMD:
-0,20 mr/n, 95% JIA: -0,42, 0,01, p=0,057; 1>=85,34%). Pe3yin-
TaThl JAHHOTO MeTaaHan3a rnokaszaiu, yto Y[XK 3HaunTenpHo
CHIKAET KOHIIEHTPALIMIO IJIFOKO3bI B TUIa3Me HATOIAK, NIHKO3H-
JMPOBAHHOTO FEMOITIOOMHA U MHCY/IMHA, YTO CBUAETENIBCTBYET O
e TIOJIOKUTETbHOM BIMSHUU Ha TOMEOCTAa3 IIFOKO3BL.

Tuazonuounouonsl

PPARS urparot KIr04eByr polib B PETYISIUH META00IN3-
Ma JIMIIUAO0B U YYBCTBUTCJIIBHOCTH K HHCYIINHY. ITuormTazon
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ucrons3yercss kak Juis JyiedeHus CJ| 2, Tak u ans jedeHus
HACT. Ilo naHHbIM MeTaaHaaU3a, OH YMEHBILAET 1eUCHOYHbIN
cTearos, Bocrnanenue u puodpos y namuentos ¢ HACT ¢ u 6e3
CH 2 [174]. OnHako HETaTMBHBIMU CTOPOHAMHU TaKOTO Jiede-
HUSl OCTAIOTCS: MPUOaBKa MAaccChl Tejla, acCOLHUAIMA C PAKOM
MOYEBOTO Iy3bIPSI B JTOJTOCPOYHOM IEPUOIE, PUCK PA3BUTHS
ocreornopo3a. TakuM 00pa3oM, Kak eBpoOIIeiicKas, TaKk U ame-
pHUKaHCKasi acCOLMAalMU 110 U3YyYEHUIO TMEUEHU PEKOMEHAYIOT
HCIONb30BaTh nuoruTa3oH it gedennss HACT y otnenbHbIX
TPy MMalMeHTOB, YYUTHIBAs PUCKH PAa3BUTHUS YKa3aHHBIX CO-
CTOSIHUH.

ITlpouue npenapamot

IIpenapar w3 rpynnel uHruburopos JIIII-4 (curar-
JIMOTHH) He oka3an Biusaus Ha reuenne HAXBIT. Maruburo-
PBI HATPHUI-TITFOKO3HOTO KoTpaHcnoptepa 2-ro tuna (HIJIT-2)
MOJIABJISIFOT peadCcopOIMI0 TIIFOKO3bl B MPOKCUMAIIBHBIX MO-
YEYHBIX KaHaJIbLaX IO HWHCYIMHHE3aBHCHMOMY MeEXaHU3MY,
YTO MPHUBOJHUT K CHIDKCHUIO YPOBHS IVTIOKO3BI B KpoBH. [Ipu
X TMPUMEHEHHU TaKXXe OTMEUaeTcs CHIDKCHHE Macchl Tela.
B Hacrosimee BpeMs Ha pblHKe Haubojee M3BECTHHI 5 Ipe-
[apaTroB U3 3TOW IpyNIbl: Janarin@iIo3uH, SMIariuQIo3uH,
kaHaruduo3uH, unparudiaosux, s3pryrudiaosun. HazHave-
Hue kaHarudiozuHa (100 unu 300 Mr exeIHEeBHO) B Tede-
HUE 52 HeJl aCCOLIMUPOBAHO C YMEHBUIEHUEM CHIBOPOTOYHBIX
TpaHCaMHHa3, 3TOT APQEKT J0303aBUCUM, HO BIMSHHUE 3TOTO
JIEYeHHs] Ha TUCTOJOTHYECKYIO0 KapTHHY II€YeHH HE W3BECT-
Ho [174]. IlpuHumast BO BHUMaHHe, YTO Mpernaparsl JaHHOU
IPYIIIbl CHIDKAIOT YPOBEHb INIIOKO3bI, CIIOCOOCTBYIOT CHUIKE-
HUIO MacChl TeJa U MOTYT YAy4lIaTh YYBCTBUTEIFHOCTh TKa-
Hell K MHCYJIHMHY, OHH BBEAEHBI BO BCE aJTOPUTMBI JICUCHHUS
C/1 2 v cranu o0bexkToM ucciaenoBanus ais gedenuss HAXBIT
y nanuenToB ¢ CJI 2.

VYdauThIBas B3aMMOCBS3b NATOTCHETHYECKHX MEXaHHU3MOB
HapyuieHu# yrieBonHoro oomena u HAXBII, nanueHToB ¢
CH 2 neobxomumo o0CieI0BaTh HA HaJM4YHE 3TOro 3adose-
BaHUSl TI€YEHU BHE 3aBUCUMOCTH OT YPOBHS IEUEHOYHBIX
(depmenToB. OOyCIOBIEHO 3TO B MEPBYIO O4Yepenb TEM, YTO
y mamuedToB ¢ CJI 2 mamnoro wame BcTpedaercst HACT,
yeM B oOmierd nomyssiuu [100]. AHaJOrHYHO PEKOMEHIyeT-
cs ckpuHuposarh nauueHTos ¢ HAXBII na nanuuue CI 2 u
IpYTHX HapyOIeHWH yIIeBOIHOro oOMEHa IyTeM oIperele-
HUS [TIOKO3BI IJ1a3Mbl HATOLIAK WM TIIMKO3WINPOBAHHOTO Te-
MorniobuHa. [TepopanbHblii ITIOKO30TONEPaHTHEIH TecT ¢ 75 T
IJIIOKO3Bl TAK)K€ MOXKET OBITh MCIIONB30BaH I CKPUHUHTA.
KnuanmnucraM HeoOXOAMMO 3HATH COBPEMEHHBIE METOAWKU
HEMHBA3UBHOH JAMAarHOCTUKU M TEPANEeBTHUECKUX IOAXOIOB
JUISL TOTO, YTOOBI NPeNOTBPaTUTh UK oTcpounts HAJXKBII, a
TakkKe MOAJEPKUBATh OTKPBITOE COTPYIHUYECTBO CO CIIELU-
aNUCTaMu JAPYTHX CIEHUAaNbHOCTEH, YUYHTHIBas KOMOPOW-
HOCTbH INAITMCHTOB.

2.2. HAXBI1, oxxupenue u AMcAunuaemus

HAXBII tecHo accouunpoBaHa ¢ O)XKUPEHHEM, OCOOEHHO
abmoMuHaNbEHBIM, 1 MeTC, 4TO 3HAYUTENFHO MOBBIINIAET Kap-
JUOMETa00IMIeCKUI PUCK M OTpaKaeTcs Ha 3a00JIeBaeMOCTH,
TIPOTHO3€ U MPOAODKUTCIIBHOCTU )KU3HU 6OJ'I]>H]>IX.

VY GOJBHBIX C OXKHPEHUEM PACIPOCTPAHCHHOCTh Pa3IHy-
HbIX knuHHYeckux ¢popm HAXKBII 3HauMTENbHO BBHINIE, YeM
B OO0IIell MOMyIALUY, U COCTABISIET, 10 JAHHBIM HCCIIEIO0Ba-
Huil, 75-93%, npuuem HACT nuarnoctupyercsy 18,5-26%,
¢ubpo3z — y 20-37%, nuppos neueHn — y 9—-10% OoNbHBIX.
IIpu mop6umHom oxupenun yacrora HAXBII Bospacraer
10 95-100%. Cpenu 6onpubix CII 2 HAXBII BeIABISCTCS
y 50-75% mnauuentoB [175-178]. Takum oOpa3oM, MOXKHO
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CONSENSUS

BBIIEJIUTh TPyNIbl BbICOKOro pucka passutus HAXKBII: na-
uueHTsl ¢ oxupenuem, CI 2, nucnununemueit, MetC, cus-
JPOMOM TOJIMKUACTO3HBIX SHYHUKOB. OXKHUPEHUE CIYKUT (Pak-
TOpOM puicka pa3BuTusi pubposa neuenu y 6onbHbix HAXKBII
[179-181].

Ocobennocmu namozenesa HAKbBIT

npu odcupeHuu U OUCIURUOEMUU

YV abcomoTHOrO OONBIIMHCTBA OOJBHBIX C OKUPEHHUEM U
HAJKBII BbISBASIOTCS pasinvHble MeTaboIMYecKue Hapylie-
HUSL, TAKHE KaK: AUCIUITHICMHES, THIICPTPUIHLCPUISMUSL, CHU-
xenue XC JITIBII B kpoBH, HapylIeHHAs TNIUKEMHUsT HATOILAK 1/
WM HapyLIeHHAs TOICPAHTHOCTh K IIIOKO3€, THIICPHHCYITHHE-
must, CJ1 2. JlaHHbIe HAPYIICHNS, KaK IPABHUJIO, HOCST COYCTaH-
HBII XapakTep W HapacTaloT [0 YaCTOTE M BBIPAKEHHOCTHU IO
Mmepe nporpeccupoBanuss HAXBII [100, 120, 182-185].

MMuaznocmuxa

I[ToMEMO WHCTPYMEHTOB [UIsi JUAarHOCTUKH TaKUX CO-
crapisirorux HAXKBII, kak crearos, BocnaneHue U Gpuodpo3
(cm. paznen 1, mompasnen 1.3), BceM ManuMeHTaM C OKUPEHH-
eM u nopo3perueM Ha HAXKBII pexoMeH10BaHO 00s13aTeNbHOE
UCCIeI0BaHue TapaMeTPOB JIMIHIHOTO U YIJIEBOTHOTO OOMEHa
KaK COCTaBIISIOIINX METa00JIMUECKOTO CHHIPOMA.

Jleuenue HAKBII ¢ couemanuu c oxcupenuem

u oucaunudemue

Hemeouxamenmosnas mepanus. BceM manyeHTaMm ¢ 0XH-
peruem u HAXKBII pexomenayercs cOalaHCHPOBaHHOE aH-
THATEPOreHHOE IUTAHUE C OrPaHUYEHUEM KUPOB 10 25-30%
OT CYTOYHOH KaJIOPHHHOCTH, TUIOKAJIOpHHHOE (C yMepeH-
HBIM JICPHUIUTOM KAJIOPUHHOCTH CYTOYHOro paruoHa B 500—
1000 kkai) Ha 9Tare CHWKEHUs BEca U DYKaJOpUHHOE Ha dTare
ero nognepxanus [100, 120, 189-190].

JlueTnyeckrne peKOMEHIANH JOJDKHBI BKIIOYATh YMEHB-
IIEHHE SHEPTEeTHUECKOH [IEeHHOCTH PAIIMOHA 33 CYET OrpaHuye-
HUSI JIETKOYCBOSIEMBIX YTJICBOIOB U HACBHIIICHHBIX HUPOB, HC-
KJIFOYEHHS KOHCEPBHPOBAHHBIX MHUIIEBBIX MPOIYKTOB, a TAKXKE
MPOIYKTOB U HAIIUTKOB C BBICOKUM COAEp)KaHUEM ()PYKTO3EL
CocTaB Makpo3JIEMEHTOB CIEAyeT CKOPPEKTHPOBAaTb B COOT-
BETCTBHU CO CpelM3eMHOMOpCKoi auetoii [100].

Bcem manuentam ¢ oxupennem u HAXBII pexomennyer-
csl 00s13aTeNIbHOE yBENUYCHHE (PU3NYECKOH aKTUBHOCTH — 3TO
€XeJJHEBHBIC YMEPEHHbIE a’po0HbIe (HDH3NUECKHEe HAaTrpy3KHu, Ha-
npumep xonp6a 3040 muH B aeHb, wmm 150-200 MuH B Hezle-
mo [191-194]. AspoOHbIe ynpakHEHUS U CHIIOBBIE TPEHUPOBKH
3 PEKTHBHO CHIDKAIOT COZIEPKAHKE KHUPA B IIEUCHU. YIPaKHE-
HUS TOAOUPAIOT MHAMBHUAYAIBHO C Y4€TOM INPEeNIOYTeHUH ma-
LUEHTa, YTOOBI ITOBBICUTH €ro NpuBepxeHHOCTH [100].

KpurepreMm 3 peKTHBHOCTH HEMEANKAMEHTO3HOM TePaIiy
CIIy’)KUT NOCTENIEHHOE YMEHblIeHne Macchl Tena Ha 7—10% ot
HCXOJHOH, YTO COMPOBOXKAAETCS MOJIOKUTEILHON AMHAMUKOM
MeTa0OMMYECKHUX MOKa3aresied 1 MOP(OIOrnIecKoil KapTHHBI
MIeYEHH, a TAK)Ke TIPHUBOJHT K CHIKEHHIO TPAHCAMHUHA3 H YITyd-
mieHuto rucronoruueckor kaptuHel HAXKBIT (ymenbiieHue
cTearo3a, crabunuzanus u perpeccus Gpudposza neuenn). K xa-
JKIOMY MAIUEHTY HEOOXOMMMO MPUMEHSTh WHIUBHIYabHbIA
nozxxoA. Bece pekoMeHIanuu no IUETOTEPaniy JTODKHBI OBITh
BBIIIOJIHUMBIMHU Ha JIONTOCPOYHON OCHOBE. B CpaBHHTENBHBIX
HCCJICIOBAHUAX U HU3KOXKHPOBAsi, ¥ HU3KOYIJICBOJHAS JIMCTHI
MOKA3JIU TIOJIOKUTENBHBIC Pe3yJabTaThl, HA OCHOBAHHUU YETO
MOXKHO CJIEeJIaTh BBIBOJ, YTO CHIDKCHHE KaJOPUIHOCTH PaIfo-
Ha Ba)KHEe KOHKPETHBIX AMETUYECKUX orpaHudeHuil. Bmecrte
C 3TUM PE3KOE OTpaHMUYEHUE KAJTOPUMHOCTH U OBICTPOE CHU-
JKEHUE MacChl Tella MOTYT NPHUBECTH K MPOrPECCHPOBAHHIO
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¢ubpo3a W MOBBINIEHHIO YPOBHS CHIBOPOTOYHBIX TPaHCAMH-
Ha3. PexoMeHI0BaHO MEATIEHHOE CHIDKEHHE MAcChl Tela Ha
0,5-1 xr B Mecsit. OcoObIM (aKTOPOM HEPALHMOHATBHOTO ITH-
TaHUs, KOTOPBIH IPUBOJUT K Pa3BUTHUIO CTEATO3a NIEUCHU, CIIy-
KHUT H30BITOUHOE MOTpebneHne GpykTo3bl. CUuTaeTcs, 9To ee
HeOIaronpuATHOE BO3[CHCTBHE peanusyercs IyTeM de novo
JIUIIOTeHe3a, YBEIUYECHHUs KOJIMYeCTBa BUCLEPAILHOTO KHUPa U
OTpPULIATEIBHOIO BIMSHHS HAa UyBCTBUTENILHOCTb K MHCYIMHY.
B cBs31 ¢ 3THM manueHTaM peKOMEHIYeTCs OTpaHHYCHHE To-
TpeONIeHNs CaAKUX Ta3MPOBAHHBIX HAIUTKOB, MeJIa, CHPOIIOB
U M30BITOUYHOTO MOTpeOeHNst GPYKTOB ¢ OOIBIIMM KOTHUYEC-
TBOM (ppykTo3bl [96]. MHOrO (DpyKTO3bl COAEPAKHUTCS B A0I0-
Kax, TpyIIax, AbIHe, apOy3e u cyxo(pyKTax; Maao QpyKTO3HI B
ATOIaX U IUTPYCOBBIX.

Meouxamenmosnasn mepanus. B 0TCyTCTBUE KIMHUYECKU
3HAUUMOIO CHIDKEGHHUS MacChl Telda Ha (OHE HeMeIUKaMEH-
TO3HBIX METOZOB JUIS NOBBIMICHHS 3(P(HEKTUBHOCTH JICUCHUS
OKUPEHUS] PEKOMEH/IOBAHO HCIIONB30BaHUE (hapMaKoTepariuu
(muparmytun 3,0 Mr/cyt, opaucrar, cuOyTpaMHH), KOTOpas
TI03BOJIAET NOOHUThCA Oomee 3((HEeKTHBHOTO CHIDKCHHUS MACCHI
Tena, oOIerdaeT BHINONHEHHE PEKOMEHJAIWH 10 IMHTaHHUIO,
TIOMOTaeT B BBIPAOOTKE HOBBIX MPUBBIUEK B MUTAHUH, a TAKKE
CIOCOOCTBYET JUINTEIBHOMY YIEP)KAHHIO CHIDKEHHOH MacChl
tena [100, 120, 195-196]. CraTHHBI MOXXHO YBEPEHHO PEKO-
MeHnoBath Juist cHmkeHus yposHs JIITHIT u npenorBpamenwst
CEePAEYHO-COCYUCTOrO pUcKa. VX MOnoXKuUTeNbHbIE CBOHCTBA
3HAUUTENBHO IPEBOCXOJSAT PEIKUE CIydau IeNaTOTOKCHY-
HOCTH.

Bbapuampuueckas xupypzus

V 6onbHbIX ¢ HACIT 6e3 IOCTHIKEHUS IOJIOKUTEILHOIO
pe3ynbrarta Ha (JOHE U3MEHEHHs] oOpa3a XKU3HM U (hapMaKo-
Tepanuy PEeKOMEHIYETCsl XUPYPrUUECKOe JICUCHHE OXKUPCHUS
JUISl CHUOKEHHSI MacChl Tela U YMEHBILICHUST MEeTabOIMIeCKUX
OCJTIOKHEHHH C TOMyYeHHEM CTaOMIBHBIX TONTOCPOYHBIX pe-
3y/bTaToOB. bapuarpuueckass XMpyprusi He NPOTHBOIIOKA3aHa
6onbHbIM ¢ oxupenueM 1 HAXBIT umun HACT (6e3 Bepudu-
LIUPOBAHHOTO IUPP03a). [IpOCIIeKTHBHBIE TaHHBIC CBUACTEIb-
CTBYIOT 00 YMEHBLIEHHH BCEX HEOIaroNpHATHBIX THCTOIOTH-
yeckux usMeHenuit npu HACT, Brirouast pubpo3 y malneHTos,
nepeHecumux 6apuarpuyeckue oneparuu [100, 120, 197-198].

2.3. HAXBI1, runepypukemuns u noaarpa

B xauectBe mpenukropos pazsutus HAXBII onpenenen-
HYIO POJIb UI'paeT MoueBas kuciora. Ee ypoBeHb UMeeT camo-
croarenbHyto cBsi3b ¢ HAXKBIIL. Taxke HOBBIIEHUE YPOBHS
MOYEBOH KUCIIOTBI aCCOLUMPOBAHO C oxxupenueM, 1P u Tsoxec-
ThIO opakeHust nedenu [ 199—200], 6onee Toro — ¢ puckom 6o-
nee Tsokenoro reuenust HAXKBIT [205].

Ilamozenemuueckoe oelicmeue Mo4egoill KUC10Nbl

u 60ne3nu neuenu

C onHnotii ctoponsl, runepypuxemus 1 HAXKBII moryT ObITh
ciencreueM MerC, ¢ npyroil — oOpa3oBaHHE KHUCIOPOIHBIX
pagHuKaIoB B X0[e KCAHTHHOKCHIA3HOW peaKkLUH CHHTE3a MO-
YeBOW KHCIIOTBI MOXET CIIOCOOCTBOBATh HPOrPECCHUPOBAHMIO
HAXBII nezaBucumo ot oxupenus u P [201-204].

B uccienoBanusix ObUIO MOATBEPXKICHO, YTO HETaTWBHBIH
3¢ GeKT MOUEBOW KHCIIOTHI CBSI3aH C €€ CIIOCOOHOCTHIO BBI-
3bIBaTh JHIOTEIHANBHYIO AuchyHKiuo, VP, okcuaaTHBHBIM
CTpeCC ¥ CUCTEMHOE BOCIHAJICHUE, KOTOPBIE CIIy>KaT U3BECTHbI-
MU (aKTOpaMH pHCKa Pa3BUTHS U IPOTPECCUPOBAHHMS 3a00ie-
BaHUit nedeHu Jr00ii stuonoruu [204-206]. CoOTBETCTBEHHO,
PEKOMEHIYETCs ONpeieNIeHue YPOBHS MOUCBOM KHCIIOTHI B Ka-
YecTBe NpeAuKTopa cTearo3a y naunentos ¢ HAXBII.
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Juacnocmuka zunepypuxemuu

Jnsi NUarHOCTHKH TUIEPYPUKEMHH BCEM MAlUCHTaM C
O0XKHPEHHEM PEKOMEHIYETCsl HCCIeOBaHWE YPOBHS MOYEBOU
KHCIIOTHI B CBIBOPOTKE KPOBH.

B kauecTBe MapKepa TuIepyprUKeMHH PEKOMEHIyeTCs pac-
CMaTpHBaTh YPOBEHb MOYEBOU KHCIIOTHI BhIIE 360 MKMOJIB/II.

OO6crenoBaHKe TMAIMCHTOB C THUIEPYPUKEMHEH W HaJH-
YHeM B aHAaMHEe3€ OCTPBIX NMPUCTYNOB apTpHUTa JH0OO0ro Mepu-
(epuyeckoro cycraBa minu OypcuTa JOJKHO IPOBOJUTHCS B
COOTBETCTBHU C PEKOMEHIAUMSIMHU ACCOUHMAIMHA PEBMATONO-
roB Poccun [207] ¢ menpio HCKITIOYSHHS UATHO3a MOJArphl U
BKJIIOUaTh METO/IbI JIy4eBOi (coHOrpadusi, peHTreHorpadus) u,
IpU BO3MOXXHOCTH, HHCTPYMEHTAJIbHOW TUArHOCTUKH (TIOJISI-
pH3aIMOHHAss MUKPOCKOIHS) TSl TOUCKA TOKA3aTeNbCTB 0CAXK-
JICHUS KPHCTAJUIOB MOHOYpara HaTPHsl.

Jleuenue nayuenmoe c oxHcupenuem

u zunepypuxkemueii

Hemeouxamenmosnas mepanus. IlanpestaM ¢ o)xupeHuem
U HaJIM4YMeM TUNEePYPUKEMHUH M NOJArpbl peKOMEHIyeTCs J10-
CTHUTaTh CHWKEHUS Macchl Tena Ha 5—10% OT uCXOmHOM.

CHM)XeHNe Macchl TeJa PeKOMEH 1yeTCs] BCEM MallueHTaM ¢
OXKHMpPEHHEM WM M30BITOYHOM Maccoil Tena MpH THIepypuKe-
MHH. PekoMeHayeTcst orpaHnyeHne MOTPpeOIeH s IF0OBIX aIKo-
TOJIBHBIX HAITUTKOB, (PPYKTO30COAEPIKAIIUX HAITUTKOB U COKOB,
IIyPUHCOEPIKAIIHUX TPOIYKTOB JKUBOTHOTO IPOUCXOXKJICHHS,
0COOEHHO Msica KPacHBIX COPTOB U CyOnpoaykToB. [TanueHTam
C 0XKHMPEHHUEM U TUIIEPYPUKEMHUEH PEKOMEHAYETCS JO3UPOBaH-
Has usnyecKas Harpyska.

Ocobennocmu meouxamenmosnou mepanuu. MenukaMeH-
TO3HOE JIEUCHHE OXKHPEHMA y MAIMEHTOB C THIIEpypUKeMueil 1
MOAArpoi CHOCOOCTBYET CHIKEHHIO CHIBOPOTOYHOTO YPOBHS
MOYEBOI KHCIJIOTBI, HO HE MMEET NMPEHMYIIECTB Iepe]l HeMe-
JTUKaMEHTO3HBIMH MeToAaMHu. Y MalMEeHTOB C O)KUPEHHEM B
COUYETaHHWH C TUNIEPYyPUKEMHUEH HMITH MMONArPOH PEeKOMEHIyeTCs
npuMeHeHue MetdpopmuHa. s KynmupoBaHus WU NPo(uIaKk-
TUKU TIPUCTYTIOB apTpUTa MPEIIIOYTEHNE JOJDKHO OTIaBaThCs
konxuuuny wid HIIBIIL, a He NIFOKOKOPTHKOUIAM.

Bapuampuueckue memooul neuenus odcupenust y nayuem-
moe ¢ eunepypukemueti u nooazpou. Xupypraueckue MeTOJIbI
JICYCHUS] OXKUPEHUS IPH TUIEPYPUKEMHUH U Tojarpe crocoo-
CTBYIOT CHMKCHHUIO CBIBOPOTOYHOTO YPOBHS MOUEBOH KHC-
JIOTHl B OT/AAJECHHOW NEpPCHEKTUBE, HO JIOJKHBI Ha3HA4aTbCs
C OCTOPOXKHOCTBIO, TAaK KaK B IIEPBbIE MECSILBI MOCIE Onepa-
TUBHOTO JICYCHHUS YBEJIMYMBACTCS PUCK Pa3BUTHSA IPUCTYIA
MOAArpPUYECKOTr0 apTPUTA.

2.4. HAXBIT n ocreonopos

Anudemuonozun

Ocreonopo3 HpeicTaBisieT co0Oi Cephe3Hyr0 IPobIeMy
JUTSL 3IPABOOXPAHEHHs BO BCEM MHUPE M XapaKTepU3yeTCsl HH3-
Kol MUHepasibHOU TIOTHOCTBIO KocT (MIIK) u HapyieHrneM
€€ MUKPOAPXUTCKTOHUKU, UTO IPUBOJUT K MOBBILIEHHOM Xpyn-
KOCTH KOCTeH W YBEIHMYCHHUIO YACTOThI HU3KOTPABMATHUYHBIX
MepesioMoB. MexXIyHApOIHBIH (OHI OCTEONOPO3a MOACUUTA,
uyTo B Poccuu 3a0oneBaHne qUarHOCTHPOBAHO y 14 MITH yero-
Bek, uTo coctaBisieT 10% Hacenenusa. Eme 20 MIH yenoBek
CTpalalOT OCTEONCHUEW — HavYaJbHOW CTagued O0CTeonopo3a.
Takum 00pa3oM, B TPYIIe PUCKA ITO OCTEOTIOPOTHYESCKHM Iie-
penomam yxe 34 MIIH 4eJIOBEeK. DTO YHCIO, KaK IPOTHO3UPY-
I0T 9KcnepThl GpoHaa, k 2050 I. BeIpacTeT Ha TPETh U COCTABUT
45 mutH yenosek [208].

CunTaercs, 4TO OCTEOINOpPO3 MMOPAXKaeT B OCHOBHOM JKEH-
IIAH B MOCTMEHOIIAY3€ M IMOXKHUJIBIX mozleﬁ, OJHAKO OH MOXXET
BO3HHUKHYTH W B 00Jiee paHHEM BO3PAcTe BCICACTBUC Pa3IHy-
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HbIx 3a0oneBanuid JKKT u neuenn: manpadcopoumu, HAXKBIT
U T.11. BBUTO yCTaHOBJICHO, YTO Yy JIHIL C pa3InYHBIMU 3a00JIeBa-
ausmu JKKT mosrimmena pacnpoctpaneHHocTs Hu3koil MIIK,
0CTEornopo3a M OcTeoneHuu. Hampumep, psn vcciaeoBaHUMA
noaTBepIu cBs3b Mexy Huskoid MITK u HAXBIT [209].

Ilamozenes

B mocnennue roapl Bce OONbIIe JaHHBIX CBHICTEIBCTBYET
0 CIIO)KHOM B3aMMOJEHCTBHM MEXAY NpolieccaMH KOCTHOTO
pemonenupoBanus 1 HAXBII kak ¢ TOUKM 3peHUs] CHIKEHUS
MIIK, Tak ¥ MOBBIIIEHHOTO PUCKA OCTEONOPO3a.

BonbmMHCTBO HcClleoBaHUM, OMUCHIBAIOIINX B3aMMOOT-
HowmeHuss Mexxay HAXKBII u koCcTHOM TKaHbIO, IPOBOJUIOCH
B Asuu. B kuraiickoil nmomysnsuuu Oblia oOHapy)keHa OTpUIa-
tenbHas cBsa3b Mexxay HAJKBII u MIIK kaxk y >keHIIIH B IOCT-
MeHomay3e, Tak U y Myx4uH. [TomoOHbIe pe3ynbTaTsl ObLIH
oOHapy>XeHbI B OMYJISAUKN Kopelckux MyxunH [210]. Takxe
6bu10 nIpoeMoHcTpupoBano, 4yro HAXKBII MoxeT oxa3bIBaTh
HerarnBHoe BiusHUEe Ha MIIK y mompocTkoB ¢ oxupeHuem,
BeposATHO, 3a cueT MP. Acconmanus mexny MITK n HAXBIT
Obuta nokasaHa y 381 sxenmunsl: cpennss MIIK B moscHuu-
HBIX TI03BOHKax Obu1a Hibke y nanuentok ¢ HAXKBII, yem Ge3
HAJXKBII. B coBOKymHOCTH 3TH pe3yibTaThl YKa3bIBalOT Ha
to, uto HAJXBII cBsa3ana co cumkxennem MIIK kak y nerei ¢
OKUpPEHHEM, TaK U Y KEHIIMH B noctMeHonayse [211]. OnnHa-
KO HESICHO, MOJKHO JIM 3KCTPAIOJIMPOBATh 3TH PE3yJbTaThl Ha
JpyTHe TPYMNIbl HACEJICHHUs, IIOCKOJIBKY €CTh HCCIIEJOBaHUs C
NPOTUBOIIOJIOKHBIMU PE3yJIBTaTaMH.

ITarorenes cuuxenus MIIK npu HAXBII B Hacrosmiee
BpeMs JI0 KOHIIAa HesdceH. BeposTHee Bcero, oH sBIsAETCA
MHOTO(AKTOPHBIM M CBSI3aH C BBICBOOOXKICHHEM IPOBOC-
NAJIUTEIbHBIX, BIUAIONUX HAa KOCTh, IMTOKUHOB TEYEHBIO,
nepunuToM BuTamMuHa D M cHMKeHHeM (U3MUYECKOH aKTHB-
HocTH [212].

OnuH W3 W3YYCHHBIX NPOBOCIAIHUTENBHBIX (HaKTOPOB,
WIrpalolX BaxkHYI0 ponb B mpoueccax norepu MIIK, —
TNF-0, mockonbKy OH HHTHOUpYeT OCTeoOIacTOreHe3 Ma-
paJulenbHO ¢ HHIYKIHUEH ocTeokiacTeorene3a. CBoU BKIaa B
notepro MIIK taxyxe BHOCST ApyTrue NpoBOCHAIUTEIbHbIE MO-
nekyibl: IL-6 u hakropel, CTUMYIHPYIOLIHE KOJIOHUH MaKpo-
¢aros. Y nmauuenTos ¢ oxxupenueM u/unu HAXBII ceepxake-
IIPECCUPYETCsl OCTEONOHTHUH, YTO OTPA)KaeT NPSAMYIO CBS3b
MEX/y BOCMAJICHHEM U OCTEONOPO30M, STOT (akT ObLI MOA-
TBEPHKJIEH KaK B OKCIIEPUMEHTAJIbHBIX, TaK U B KIMHUYECKUX
nccnenopanusix [213]. OcreonoHTHH — O€JI0K BHEKIETOUHOTO
MaTpHUKCa, Ha3bIBaEMbI TaKXKe CEKPETOPHBIM (ocdorpoTe-
uHOM-1 (SPP-1) win KOCTHBIM CHaJONMpPOTEHHOM-1, IpUHAI-
JIEXKUT K ceMeiicTBy N-HHTErpHHCBS3BIBAIOIINX JINTAHJIOB.
Cunraercs, 9T0 (H3HOIOTHYECKH OH PEryIUpyeT ONOMUHE-
panu3ainuio B KOCTHOH TKaHU M CHIXKAET POCT M arperamuro
KPUCTAJIJIOB KaJbLIMs B SMUTEIUANBHBIX TKaHaX. OHaKO B Te-
yenue nocieanux 10 et OblI0 MOKa3aHO, YTO OCTEONOHTHH
WTpaeT pojb B BOCHAINUTEIBHOM U HMMYHHOM OTBETE, pOCTE
3JI0KaYeCTBEHHBIX HOBOOOpa3oBanuii, C/l 2 u aHrHOreHese.
Hekoropsie aBTOPBI IIPeNNOIaralT, YTO OCTEONOHTHH MOXKET
HanpsMYIO CBS3bIBAaTh BBI3BAHHOE OKUPEHHUEM XPOHHYECKOE
BOCIAJICHHE C METa0OIMYeCKMMH HapylleHHsMu. [leiicTBu-
TeJbHO, NOKa3aHO, YTO B II€YEHU IOBBIIIEHHAS JKCIPECCHs
OCTEOIOHTHHA MPHUCYTCTBYET HE TOJBKO B IeMaTOLUTaX, HO
TaKKe U B BOCIIAJIUTENBHBIX KiIeTKax. bonee Toro, sxcnepu-
MEHTBl Ha JKMBOTHBIX MOJEINAX IPOAEMOHCTPUPOBAIH, UTO
B IICYEHHU MBILIEH C OKUPEHUEM HKCIPECCUs OCTEONOHTHHA
3HAYUTEIHHO MOBBILIACTCA, & €M0 YPOBHH B MEUEHU KOPPEIH-
PYIOT C YPOBHSMH TPHALMWINIUIEPHUHA, UTPAIONIETO BAXKHYIO
poub B pa3zButuun HAXBII [214].
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CONSENSUS

DKCIEPUMEHTAIBHOE MCCIIEOBAaHHUE MTOKA3aII0, YTO OCTEO-
MOHTUH-AE(PULIUTHBIE MBIIIN YCTOHYUBBI K OCTEONOPO3Y, BbI-
3BaHHOMY OBapu3KToMueil. Takum oOpazoM, MOXKHO HpEAIIOo-
JIOXKUTH, 4TO cBepxdkcmpeccusi octeononTuna mpu HAXBIIT
MOXET IPUBOUTH K ITOTEPE KOCTHOM MacChl U OCTEOMOPO3Y.

Jpyrast Mojexyna BHEKJIETOYHOIO MaTpuUKca — OCTEO-
MPOTETEPHH — UTPaeT LEHTPAIBHYIO POJb B OOMEHE KOCTHOU
TKaHHU, HOaBIsAA AU GEPSHIMPOBKY M aKTHBALIMIO OCTEOKIa-
CTOB U CHOCOOCTBYS MX aronTto3y. KoHIEHTpalus 0CTeonpo-
TerepuHa CHIDKaeTcsa mnpu abaoMuHanbHOM oxupeHuu, NP u
HAXXBII [215].

buonoruueckass akTUBHOCTh OCTEOIIPOTErepHHA HE Orpa-
HUYMBAETCS TOJILKO KOCTHOM TKAaHBIO, OH OKa3bIBAaET CBOE JICH-
CTBHE B JIpyTMX KJIETKaX M THUMAX TKaHeW, Harpumep T-muMm-
(doumTax M SHAOTENMH KpPYMHBIX aprepuil. JlokazaHa CBs3b
OCTEONpPOTEreprUHa, META0OJIMYECKUX HApyIICHUHA M H3MEHe-
HUSL KOCTHOTO MeTafoiM3Ma: B KIMHHYECKOM HCCIIEI0BaHUU
MIOKA3aHO, YTO KOHLEHTPAIUU OCTEONpOTerepruHa ObUTH CHH-
JKeHbI y manueHToB ¢ TskenbiMu hopmamu HAXKBII. Bonee
TOTO, YPOBEHb OCTECONPOTEreprHAa B CHIBOPOTKE KPOBH OBLI
3HauuTeNnbHO Hibke y nmauueHTtoB ¢ HACT, uem 6e3 HACT, u
3TO CUJIIBHO KOPPEIMPOBAIIO C KUPOBOH JeTeHepaluell remnaro-
LIUTOB, 0aJUIOHHOM AereHeparyeil, BHyTPHIOOYIIPHBIM BOCIIa-
JICHHEM M CTeTeHbI0 udpo3a.

ChIBOPOTOYHBI ~ OCTEOKAJBIMH, INPOAYLUPYEMBIH U
BBICBOOOXIaeMBI 0CcTe00acTaMU B KOCTHOM TKaHH, B IO-
clegHUE TOABI ObUI TMPHU3HAH IOTCHLIUAIBLHOH MOJEKYIOH
peryaupoBaHusl dHepreTuyeckoro merabonusma. Mmeronu-
ecs SKCIepHUMEHTAaJIbHbIE JaHHbIE MMOKa3bIBAIOT POJIb OCTEO-
KaJIbI[MHA NIPH HAPYLIEHHOM TOJEPAHTHOCTH K IIIIOKO3€, YTO
CBSI3BIBAIOT C €ro CHOCOOHOCThIO yMmeHbliarh WP 3a cuer
CTUMYJIALIMK BBIPAOOTKH aJMIIOHEKTHHA J>KUPOBOI TKaHBIO
U yBEJIMYEHUs CEKpelH MHCYIMHA, a TaKXKe ero OIocpeso-
BaHHOTO JIEHCTBUS depe3 OciablieHHe CTpecca dHIOIUIa3Ma-
TUYECKOTO PETUKYIyMa IOCPEACTBOM HHTUOMPOBAHUSA IYTH
NF-«xB [216]. OgHako pe3ynbTaThl KIMHUYECKUX JaHHBIX
Ha JIIOSIX MPOTHUBOPEYUBHL. TeM He MeHee OblI0 OOHapyxe-
HO, YTO y MAI[MEHTOB C T'MCTOJOTHYECKH MOATBEPIKIECHHOU
HAXGBII HaOnronaercs 3HAYUTEIBHOE CHIKEHHUE KOHIICH-
Tpaly OCTEOKaJbI[HA B CHIBOPOTKE KPOBH B CpaBHEHHH
¢ rpynmnoit KoHTpons He3aBucumo ot WP u nHanmuuus MerC.
[Ipennonaraercs, 4To OCTEOKAIbIIMH UTPAET BaXKHYIO MPOTEK-
TUBHYIO POJIb B IPOLECCEC BOSHUKHOBEHUS U NTPOTIpeCCUpPOBa-
uust HAJKBII. Bonee Toro, 60JBIIMHCTBO SMHUIEMHOIOTHYCC-
KHX MCCIEeOBaHMN INOKa3bIBAaeT, YTO CHIKEHHBI YPOBEHB
OCTEOKaJbI[HA caM M0 ceOe CIy)XHUT (aKTOpPOM pHCKa pas-
Butuss HAJXKBII [217]. ITockonbKy OOILICTIPUHATO CUUTATH,
YTO CHU)KEHUE YPOBHS OCTEOKAaJbIMHA CBS3aHO C YCHUJICHH-
€M KOCTHOH pe3opOIiH U MOTepH KOCTHOW MAacchl, Pa3yMHO
MPEaNOoJI0KHTh, 4To y manueHToB ¢ HAJXKBII Gonee Hu3kue
KOHLIGHTPALIUU OCTEOKAJIbLIMHA MOTYT OBITh OJJHMM U3 (paKTO-
pos, cesasbiBatonx HACT, HAXBII u octeonopos.

Ponp BuTammuHa D B mpomeccax KOCTHOTO peMOJIeInpoBa-
HUs xopoulo u3yueHa. Hegocrarounocts Buramuna D BbI3bIBa-
€T CHIDKeHHE a0CopOIMH KaIbLUs U TPAaH3UTOPHYIO THIIOKAJIb-
LUEMHUIO, YTO 3aIlyCKaeT KOMIIEHCATOPHbIE IPOLIECCHl B BUJIE
aKTHBALIMH N1aPATUPEOLUTOB U YBEIUYICHUS CUHTE3a [1apaTrop-
MOHa. DTO NPUBOAMT K YCUJICHUIO PE30pOIIMH KOCTHOW TKaHH,
0CTEOIOpPO3Y U MaTOJOTHYECKUM MEPEIoMaM.

OCHOBHBIM HCTOYHHMKOM BUTaMHHA D CIIy>KUT 3HIOreHHOe
oOpasoBanme xomnekanbimpepona (Buramuna D) uz 7-nerun-
poxojecreposia B KEpPaTMHOLMTAX KOXH I10J] BO3JAEHCTBHEM
COJIHEYHOTO YJIBTPa(UOIETOBOTO M3IyYEeHHUs CPEIHEH IITHMHBI
BosHBI. HekoTopoe konuyecTBo ButamuHa D Takxke noctynaer
¢ nuuieil u fodaskamu ButamuHa D. Buramun D nmubo nero-
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HUPYETCs B )KUPOBOH TKaHU, INOO MpeBpaaeTcs B 25-TuApoK-
cuutamMud D [25(OH)D] mnu xanpuunuon B neyeHd. CHU-
JKEHHBIH ypOBEHb BUTaMHHa D OOBIYHO BCTpedaeTcs y JIUIL C
TEMHOM KO)Kel, BEreTaphaHIleB M BETaHOB, MOXKIIBIX JIOIEH,
IpH 3a00JI€BaHUAX [IOYEK U T.1.

Psii KIIMHUYECKHUX UCCIENOBaHUI MOKa3aj, 9To AePHIUT
BHTaMHHA D MOXET UTpaTh pojib B MaTOQU3HOIIOTHH ITEUYSHH, B
oM uncie npu HAXBII. Tak, B HEKOTOPBIX KIMHUYECKUX pa-
60Tax ObLIO MOKA3aHO, YTO ChIBOPOTOUHBIE ypoBHU 25(OH)D
osun Hwke y nun ¢ HAXKBII nnin HACT B cpaBHeHHH cO
3I0POBBIMH JIIOAbMH. OTMEUaeTcs, 4TO 3TO CHIDKEHHE OBLIO
TECHO CBS3aHO C THMCTONATONOTMYECKHMH OCOOEHHOCTSIMHU
HAXGBII, ne3aBucumo oT Hamuuusa win orcyrcerBus MerC,
CH u UP. IBa HemaBHUX MeTaaHAIW3a, BKIIOYAOMHX 23 H
9 wuccienoBaHWW COOTBETCTBEHHO, MPOAEMOHCTPHUPOBAIIH,
yro ypoBHU 25(OH)D 6butn Huxe y nun ¢ HAXKBIT/HACT,
yeMm 0e3 maHHoro 3abonesanus [218]. Pesynbrarsl uccneno-
BaHUH Ha JKUBOTHBIX MOJENAX [TOKAa3aJIH, YTO IpUeM 100aBOK
BUTaMuHa D NpensTcTByeT aKTUBALMM 3BE3J4aThIX KIIETOK
MEYEHU, KOTOPhIE OTBETCTBEHHBI 32 OTJIOXKECHHE KOJUIareHa U
peMOAETUPOBaHNE BHEKJIIETOYHOIO MAaTPHKCA, YTO MPHUBOAUT
k ¢ubpo3y. Kpome toro, nccnenopanne monenu HAXKBIT u
HACT Ha kppIcax MpoaeMOHCTPHUPOBAIO, YTO HCKYCCTBEH-
HBIH COJIHEYHBIH CBET, KOTOPBIH BbI3bIBAJ NOBBIIIEHNUE YPOBHS
aKTHBHOW (GopMBI BUTaMHHA D, CHMXXaN MPOrpecCHpOBaHHE
HAXBII u HACT, ymeHsbIIan amonrto3 renaToyuToB U BBIpa-
JKEHHOCTB TpolieccoB Bocnanenus [219]. UccnenoBanus 3¢-
¢exTuBHOCTH N0OaBoK BuTamMuHa D y manuentoB ¢ HAJXKBII
OTrpaHUYEHBI.

B HacTosmiee BpeMsi (u3MUECKasi aKTUBHOCTh CUMTACTCS
KpaeyroiibHbIM kamHeM mpodunaktuku kak HAXBII, Tak
u ocreonopo3a. Cumuraercs, uTo (pU3NUECKHE YNPaKHEHUS
YKPEIUIAIOT KOCTH CKeJIeTa 3a CHYeT IPaBUTALMOHHBIX CHII U
PaCTSKEHHsI MBIIII], BBI3BIBAIOIINX PACTSIKEHHE BHYTPHU CKe-
nera. Mmerorcs yOequTenbHBIE JOKa3aTeIbCTBA TOTO, YTO
a’pOOHBIEC YNPaKHEHUS! U YMEPEHHbIE CUJIOBBIE yIPAKHEHUS
TI03BOJIIIOT CBECTH K MUHUMYMY IIOTEpPIO KOCTHOW MaccChl U
UTPAIOT BAXKHEHIIYI0 PONb B NMPOQMIAKTHKE OCTEONopo3a.
HccnenoBanus ¢ ydacTHEM KEHILWH C pAHHUM HACTYIIJICHHEM
MEHOIIay3bl TOKa3aJH, YTO CUJIOBbIE TPEHUPOBKH IPUBOIMIN
K He0OJIBIINM, HO 3HaYUMbIM u3MeHeHusM MIIK. Mertaananus
16 uccnenoBanuii 1 699 HUCHBITYEMBIX MPOAEMOHCTPHUPOBAI
ynyunienue Ha 2% MIIK B nosicHU4HOM OT/ieie TTIO3BOHOYHH-
Ka B TpyIIIe, /1€ OCYIIECTBISUINCH CUIIOBBIE YIPAXXHEHHUS, B
CPaBHEHHHU C TpymIoi 0e3 3HaYMMOW (HU3NUECKON aKTHBHO-
ctu [220].

3aknwuenue

HAXBII Moxer BbICTynaTh B KayecTBe (akropa pHCKa
camwkenuss MIIK. Iarodusunonornueckue MexaHU3Mbl, KOTO-
pBIe UrparoT noreHuaIbHyo posb Mexxy HAXBII n kocTHoM
CHCTEMOH, BKITFOYAIOT XPOHUIECKOE BOCIIAJICHNE, 1e(DULIUT BH-
tamuna D, VP, oxxupenue, CHWXeHHYI0 (QU3NYECKYIO HAarpy3Ky.
Tem He MeHee BONPOC MOATBEPKICHUS (PU3HUOIOTHIECKON 3HA-
gyumoct HAJXKBII B oTHOmIEHWN pHCKa OCTEOMOPOTHUECKUX
MIePeJIOMOB KOCTEH OCTAeTCsl OTKPBITHIM.

HecMotpsi Ha HOBbIE aHHBIE, TOUHAS MATOT€HETHYECKas
cBsa3p Mexay HAXBII u ocreomnopo3om emie He 70 KOHLA
ycTaHoBieHa. Tak kak OOJBIIMHCTBO HMCCICIOBAHHUN cOcCpe-
noroueno Ha MIIK, a He Ha yacToTe meperIoMOB KOCTEH,
HEOOXOAMMBI JONOJHUTEIbHbBIE HCCICIOBAHUSA JJISl ITOHH-
MaHus — cienyet au obcnenosars nanuentos ¢ HAJKBII Ha
HaJM4ue 0CcTeonopo3a. Bo3aMoKHO, CKpUHUHT OCTE0IIOpO3a U
HaOoeHNe 3a cOCTOsIHUEM KocTel y marenToB ¢ HAJKBII
B Oyaymiem BOHAYT B pYKOBOACTBA IO BEICHHUIO 3TOTO
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3aboneBanus. bonee Toro, MHorooGemaronye pesynbTaThl
HEKOTOPBIX KJIMHMYECKHUX HCCIIEAOBaHUI 3PPEeKTUBHOCTU
ButamuHa D y manmentoB ¢ HAXBII onpapnsiBatoT ero mo-
0aBleHNE K MEAUKaMEHTO3HOMY JICUEHHUIO OCHOBHOTO 3a0071e-
BaHUSI.

PA3AEA 3. HAXBIT U CC3
3.1. HAXBI1, atrepockaepo3 n CC3

HaxkarumiBaercst Bce Oonblie gaHHbIX 0 ToM, uro HAJKBIT
SIBIISICTCS. CUJIBHBIM CaMOCTOSITEJIbHBIM (DAKTOPOM pHCKa pas-
Butns CC3, HezaBucuMbIM 0T CJI, qucIMnmuaeMuu Wi OXKHU-
peHus.

HAKBII kak ¢hakmop pucka amepockieposa

Artepockinepos 1 HAXKBIT umerot o61ine hakTopsl pucka u
MEXaHU3Mbl Pa3BUTHA. B3alMOCBA3b MEXIy aTepoCKICpO30M
u HAXKBII noxreepxieHa psijioM UccieI0BaHuii, UX cHcTeMa-
THYECKHX 0030POB M METaaHAIHM30B.

VYeranoenena koppensuusit HAXKBIT ¢ cyOkiamHUYecKUM
aTepOCKIIEPO30M COHHBIX apTepui, mpu 3ToM quarno3 HAXBIIT
OCHOBBIBAJICS. KaK Ha pe3yibTaraXx OWOICHMU IEYeHH, TaK U
Ha pe3ynprarax Y3U. B uccrenoBaHusx, B KOTOPBIX TSHKECTD
HAXBII omnpenensiiach Ha OCHOBaHUHM OUOIICUM TICYCHH, Y/ia-
JIOCh YCTAHOBUTD, YTO BBIPAKEHHOCTh aTEPOCKIEPO3a COHHBIX
aprepuii HapacTaet no mepe yrsoxenenuss HAXBII [221, 222].

B pannoMu3npoBaHHOM KOHTPOJIMPYEMOM HCCIIEA0BaHUN
Ha (I)OHC TEparu MOJIMHCHACBIIICHHBIMH XUPHBIMU KHCJIO-
TamMu HaOmonanoch ymeHsiienue TKHM, npu 3ToM Ipeauk-
topoM perpecca TKHMM Hapsny ¢ aHTUTUIIEPTEH3UBHOM Te-
panueit U Oonee HU3KMM YPOBHEM IMTOKEpaTHHA (Mapkepa
HAXBII, TecHO KOppeNUPYIOLETO ¢ AAHHBIMU TUCTOJIOTHYEC-
KOTO HCCJIEJOBAaHMsI TEYEHH) OKa3aJoCh YMEHBIUICHHE BBIpa-
JKeHHOCTHU CTeaTo3a IeYeHH IO JAHHBIM MarHUTHO-PE30HaHC-
HOM cmekrpockonuu [223]. Accommanusa mexay HAXBII u
aTepoCKIIepo30oM OblIa MOATBEP)KACHA U AT APYTHX apTepH-
aJbpHBIX OacceitHoB [224].

HABII — camocmoamenshblil hakmop pucka

cepoeuHo-cocyoucmoil 3ab01e6aemocmu

u cmepmnuocmu

Pone HAXKBII kak ¢akropa pucka passutus CC3 nocrynu-
poBaIach I0JITOE BpeMs, OTHAKO HAEKHBIE JJOKA3aTeNbCTBA He-
3aBHCHUMOTO XapaKTepa 3TOI B3aMMOCBS3U MOSBHJINCH OTHOCH-
TEeJILHO HeaBHO. YcraHoBieHo, yto HAXKBIT acconupoBaHna ¢
TIOBBILIEHHEM PACIPOCTPAHEHHOCTH TPaIUIMOHHBIX (haKTOPOB
pucka CC3, ocobenno CJI 2 v O)KHpEHUS, OHAKO B HACTOSIIECE
BpeMs1 HaKOIUICHBI JAHHBIE B IIOJI3Y HE3aBUCUMON B3aHMOCBSI3U
HAKBII ¢ cepaedHo-cocyaucTsIM Iporsosom [181].

Meraananu3 13 npoCHeKTUBHBIX UCCIIEOBaHUI ¢ BKIIIOYE-
areM ooiee 241 000 marmenTos nokasair, uro HAYKBIT acconn-
MpPOBaHa C CEP/ICYHO-COCYAUCTON M 00IIEel CMEPTHOCTRIO [225].

MertaaHanu3 HaOMIONATENbHBIX U PETPOCIIEKTUBHBIX HUCCIIE-
noBaHUii ¢ BKTrodeHreM 34 043 B3poCITbIX TOKa3all, 9TO MPOTHO3
skm3an nanueHToB ¢ HAXKBIT onpenensercs cepaeano-cocyamc-
ThIMH CO6BITI/I$[MI/I B 6OHBLHGI>’I CTCIICHU, YEM IICYCHOYHBIMU OC-
noxxHeHusiMu. 1o cpasaenuto ¢ muuamu 6e3 HAXKBIT natmeHTsI
¢ HAXPBII umeror Oonee BBICOKMI PUCK CMEPTEIbHBIX M He-
cmeprensHbix CC3 (OP 1,64, 95% AU 1,26-2,13), ipu 3TOM OH
3HAYUMO BBIIIC Y TAITUECHTOB C 60.]'[66 TSOKCJIBIM IIOPAYKCHUEM I1€-
yenu (OP 2,58; 95% 111 1,78-3,75) [226]. Takast >xe 3aKkoHOMEp-
HOCTB (4eM TsDKeJlee TIopaXKeHHe NIEYSHH, TEM BBIIIE PHCK) ObLIa
MOATBEP>KICHA B ccaenoBanmsx, B koropsix HAJKBII auarnoc-
TUPOBAJIACh HA OCHOBAHUM OMOICHH: Y MALMEHTOB C (huOpo-
30M nedenu 3—4-ii craguu OP cmepru coctasmsn 3,3 (95% AU
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2,27-4,76) u He 3aBHCEN OT WHICKCA aKTUBHOCTH TIEICHOYHOTO
nporecca [227].

MManuents ¢ HAXKBIT umerot Gosee uem IByKpaTHOE MOBBI-
LIeHHE PUCKa pa3BUTUS HieMuyeckoil 6onesnu cepaua (MBC)
1o cpaBHeHHU1o ¢ nanueHTamu 6e3 HAXBIT (OP 2,26; 95% AN
1,04-4,92) u, kak cliefcTBHE, MOBBIIIEHHBIN PUCK CMEPTH OT
CC3 (OP 1,46, 95% 1 1,31-1,64) [228], mpu 3TOM NOBbIIIE-
HUE PUCKOB HE 3aBUCUT OT HaW4us Al ¥ AMCIUITUIEMUH.

ITo nanubiM dpaMHHIEMCKOro UccienoBaHusd, y 3529 na-
nuenToB, nmoasepruruxcst KT, okazamocs, uro HAXBII acco-
LOUMPOBaHA C HAJIMYUEM CYOKIMHUYECKHX MapKepoB aTepo-
CKJIepO3a (IeT03UTOB KaJIbIIMsl B KODOHAPHBIX apTEePHsIX), U 3Ta
accoIMaIsl COXpaHsIach MOCie KOPPEKIMHU 0 IPyTUM MeTa-
OonnueckuM Qakropam prcka [229].

[TarueHTs! ¢ «ApKOi» NedeHbto 1Mo JaHHbIM Y3, KoTopbIM
ObuIa BHIIIOJTHEHA KOpOHapOoaHTuorpagus, XapakTepru30BaIUCh
3HAYHUTENFHBIM MOBBIIICHUEM PHCKA CTEHO3a KOPOHAPHBIX ap-
tepuit (OP 2,31, 95% JIU 1,46-3,64), u BHOBB 3Ta accolua-
IUsI COXPaHsUIaCh TOCJIE KOPPEKUUH I0 JAeMOorpaduuecKum
n MerabonuueckuM (akropam [230]. B koropre mamueHToB,
KOTOpPBIM OBLIA MOKa3aHa aHrHOTpadus, OTMEYaIach BBICOKas
pacnpoctpanenHocts HAXKBIT (58,2%) u 3HaunTensHO Gonee
BBICOKAsi BEPOSITHOCTh 3HAYMMOTO CTEHO3a KOPOHAPHBIX apTe-
puii y nanuentoB ¢ HAXKBII no cpaBHEHUIO ¢ MalyeHTaMH
6e3 HAXKBIT (84,6% vs 64,1%; p<0,001), pe3ynsratom yero,
B CBOIO O4epelb, cTayia 0oiee BBICOKAs YacTOTa YPECKOXKHBIX
KOpOHapHBIX BMemarenscTB y nanuentos ¢ HAXBII (68,3%
vs 43,4%; p<0,001) [231]. [TockonbKy cTearo3 Ne4yeHu Mo-
KeT OBITh MMOITYTHO OICHEH NMpPH IPOBEJCHUH KOMITBIOTEPHON
KOpoHapoaHruorpaduu, uccienoBancs BONPOC, MOXET JH
oJI00HAasl OLEHKA YIYYIIUTh CTPaTU(UKAIMIO MALUEHTOB CO
crabunpHoit IBC 1o puCKy KpYITHBIX Cep/edHO-COCYANUCTHIX
coOpITHif. OKa3amoch, YTO BEISBICHHE CTE€aro3a MEYCHH IPH
KOMITBIOTEPHOI KOpOHapoaHTHOrpaduu ObUIO aCCOUMPOBAHO
¢ 4-KpaTHBIM MOBBILICHUEM PUCKA, @ BKIFOYEHUE 3TOTO (aKTo-
pa Bo @paMUHIeMCKYIO IIIKaJTy TIO3BOJIMIIO 3HAYUTEIHHO MOBbI-
CHUTH NMPOTHOCTHYECKYIO0 3HAUMMOCTh. IIOBBIIICHNE TOYHOCTH
cTpaTi(UKaIK M0 PUCKY OTMEYAIOCh B TOM YHCIIC U IJIs Na-
nuentoB ¢ MetC u CJI. Takum o6pa3om, OLieHKa HaJTU4Hsl CTe-
aro3a MeYeH! MPY MPOBEICHNH KOMIIBIOTEPHOH KOpOHAporpa-
¢un y maruentoB co crabunbHoi UBC MoxkeT crioco0CTBOBAaTh
BBIJICJICHUIO TPYIIBI MAlMEHTOB BBICOKOTO PHCKA Pa3BHTHUS
HeOJIaronpusATHBIX HCXOOB [232].

ITonTeepxxnennem camoctostensHoro 3HadeHust HAJKBIT
craso uccienoBanue 2103 maunentoB ¢ C/] 2, y KOTOpBIX mpu
HAXBII ormeuanach Ooinbliias yacrora HecmeptenbHoit UBC
(uHbapKTa MUOKap/a UM PEBACKYIIIPU3ALMU) U CEPAEUHO-CO-
CYIHCTOM CMEPTH, ¥ 3TO MOBBIIIEHHE PUCKA COXPAHUIIOCH TTOC-
JIe KOPPEKIMU IO MHOTOYMCIICHHBIM METa0onn4ecKuM (akto-
pam pucka (OP 1,96, 95% AU 1,4-2,7; p<0,001) [233].

MertaaHanu3 TaKke yKa3blBaeT Ha TO, YTO MHAIUEHTHI C
HAXBII xapakrepusyrorcsi 0oiee BBICOKAM PHCKOM pa3BH-
tus umemuueckoro (OP 2,51, 95% AN 1,92-3,28, p<0,001)
u remopparuueckoro uncynsra (OP 1,85, 95% AU 1,05-3,27,
»=0,034), 1 TOBBIIIIEHNE STUX PHCKOB TAK)KE aCCOLUMPOBAHO C
Oornee BHIPRKCHHBIM MTOpaKEHHEM MIeYeHH 10 TaHHBIM TPaH3H-
TOpHO# Anmacrorpaduu, a y nanuentos ¢ HAYKBIT nabmonancs
Oosiee TshKeNbIi HeBposornueckuii nepuuunt [131].

Mexanuszmuol 63aumoceasu

B ocHOBe NOBBIIIEHUS PUCKA aTEePOCKIIepO3a y MaUEHTOB
¢ HAXGBII nexur cyOknuHnueckoe Bocnanenue, P u nuciu-
nuaemus. [Ipu HAXKBIT nabiaronaeTcs mOBBILIICHHE MapKEPOB
Bocnanenus — uodbpunoreHa, C-peaktuBHoro Oenka (CPB),
IL-6, TNF-o (m151 KOTOpPBIX XOPOLIO JOKYMEHTHpPOBaHA B3a-
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CONSENSUS

HMMOCBSI3b C aTepPOCKIIEPO30M), a Takxke ¢eppuruna-A. dDep-
PUTHH-A, CUHTE3UPYEMbIi B IIeUeHH, CBsI3aH C AUCPYHKIMEH
SHIIOTEINS, MOBBIIICHHEM PUCKA WIIEMHYECKOTO MHCYJIbTa W
aTepocKiepo3a COHHBIX aprepuii. KpoMe Toro, nucyHKuus
SH/IOTENUSl TPUBOJUT K CHWKEHHUIO BbICBOOOXKIeHUs NO.
Jucnununemus (TUIEpXOJIeCTEPUHEMUS], THIIEPTPUTITHIIEPH-
nemust Wik 06e) BesiBisercs y 20—80% manuentoB ¢ HAYKBIT
BcneactBue okucnenust CXKK u cexpennn nedensto JITOHII.
BrIsiBiIsIeTCS MOBBIMIEHHE KOHICHTPAIMHM IMPOATEPOTSHHOTO
anonunonporenHa B (amo-B), koTopslit 0Opa3yeTcs B mpouec-
ce moBbIeHus nponaykiuu nedensio XC ne-JIBII ans cau-
JKEHUS! TOKCHYHOCTH AHETHYECKOro xosectepona. [Ipsimoit
BKJIaJ] B ()OPMHUPOBAHUE aTEPOCKIEPOTUYECKUX OJISAIIEK BHO-
CUT HM3BJIUCHHE U3 XUIOMUKpOH U HakomeHue TI" u CXKK,
a Takke BBICBOOOXKAEHUE TIPOAYKTOB JIMIIONIHN3a, AKTHUBUPYIO-
IUX OPOBOCHATIUTEIIBHBIC DOHAOTC/INAJIbHBIC (baKTOpr.

Kpome Toro, B mOBBIIIEHHWE pHUCKA HEOIArOMPHUSATHBIX
cepreuHo-cocynucteix ucxonoB mpu HAXKBIT BHocAT Bkian
CTPYKTYpHBIE H3MEHEHHS CEPALA, IIOBBILICHNE PUCKA PA3BUTHS
HapyLIeHUH CepIeYHOro pUTMa M TPOMOOTHYECKHUX PHCKOB,
OIHCAHHBIE B APYTHX pasenax.

Iphexmur mepanuu

B koHTekcTe BIMSHHS Ha COOBITHS, aCCOIMHPOBAHHBIE C
aTepoCKIEPO30M, HauOOIBIIMN HHTEpeC IPEACTaBISAIOT CTa-
TUHBI, KOTOpble UHTMOUPYIOT CHHTE3 XOJIECTEPUHA B NEUEHHU,
MIAPOKO MCIONB3YIOTCS JUIS MIEPBUYHON U BTOPHUYHOM Tpodu-
JIAKTUKHM aTepOCKIEPOTUUECKUX COOBITHI M J0Ka3aliu CBOIO
6e3onacnocts mpu HAXBII. Ha done nmpuMeHeHUs: CTaTUHOB
MOXKeT HaOIFONaThCsl CHIDKEHHE (DCPMEHTOB IICYEHH, YMCHB-
HICHHE CTearo3a M BocnasieHus, Ho He ¢pubposa npu HAXKBIIL.
Nmerorcs gannblie o cHiwkenue pucka ['LIP [235].

JlaHHbBIe HccnenoBaHUs HaOMIONATENbHOM IporpaMMbl 110
U3YUCHUIO BIUSHUA Ha 3 (EKTHBHOCTE M 6€3011acHOCTH Tepa-
[IUH CTaTHHAMH y OOJBHBIX ¢ HapyIIeHHOHW (QyHKIHEH nedeHn
VIAXK (PAKYPC), B KOTOpPOM OILICHUBAJIUCH BO3MOMXHOCTH
VAXK B npegynpeskaeHUU HapylleHUus (yHKLIUM NEYECHU Y
6ompHbIX ¢ CC3 M BBICOKHM PHCKOM CEPICYHO-COCYIHMCTHIX
OCJIOKHEHHUH, MMEIOIIMX IOKa3aHMs I Ha3HAYEHUsS CTaTH-
HOB, MPOJIEMOHCTpHUpOBay, uTto HazHadeHne Y XK nomomHu-
TEJILHO K CTaTHHY IO CPaBHEHUIO ¢ MOHOTEpanuel CTaTHHOM
MIPUBOJUT K CYIIECTBEHHOMY CHHMKEHHIO ypoBHsA oOmero XC
u XC JITTHII. TToTeniuansHo Takoi 3G ekt MOKET MOBBINIATh
IPUBEPKEHHOCTD MAIIMEHTOB TEPAIlUK CTaTHUHAMM U MOTEHIIU-
poBarh UX 3(P(EKT B OTHOLIEHUH CEPAEUHO-COCYIUCTBIX PUC-
KoB [131].

D3eTMHO CHIKAET 3aXBaT KiIeTKamu kuieunnka XC, moc-
TYNAIOUIETo C MUILEH, U MOXKET MPUBOJUTH K HEKOTOPOH MOJO-
JKUTEJIbHOM JUHaMuKe rucroiorndeckux npusHakos HAXBII.
VY nanuentoB ¢ HAXKBII coxpaHsioTCs OnaronpusiTHeie cep-
JIEYHO-COCYAUCThIE d(EKTH CTaTHHOB B MOHOTEpANlMM U B
KOMOHMHAIMU ¢ 33eTuMHOOM [236]. DTU NaHHbIe OANEPKUBA-
I0T NPENOIOKEHUE, YTO YMEPEHHOE MOBBIIIEHUE TPaHCAMU-
Ha3 ¥ BBICOKHH MHIEKC HEaJKOTOJBHOTO CTearo3a MOTYT OBITh
JIONIOJIHUTENIBHBIMU MapKepaMu Al HACHTH(OUKALUY TTaljieH-
TOB C OUECHb BBICOKMM CEpAEUHO-COCYIUCTBIM PUCKOM, KOTO-
PBIM, BO3MOXKHO, TIOKa3aHa Ooee arpeccuBHAs MpOQIIaKTHKA
aTePOCKIEPOTHIECKUX COOBITHI.

Oubparsl HE YIy4IIalOT THCTOJIOTMYECKYIO KapTHHY
HAKBII, Ho 06:1a1a0T TOTEHLUAIOM B JIEUEHUU aT€POr€HHbIX
mucnunuaemuii y nanuentoB ¢ MerC u CJ 2. Owmera-3-mo-
mHeHachlmenHsle JKK yOenurensHo mokasanu crocoOHOCT
yay4mare ructonoruueckyro kapruny HAXKBIT u HACT, on-
HAKO MX IIEHHOCTH JJIsl IEPBUYHOIN M BTOPUYHOM MPOQUIIaKTH-
KH CEPJIETHO-COCYINCTHIX COOBITHI coMHUTENbHA [237].
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VYAXK sBusercd MOJUMOTEHTHOH MOJEKYIOH C HIMpO-
KHM CHEKTpOM IuieioTponHbiX 3¢ dexroB. YIXK okasbiBaer
IUTONPOTEKTHBHOE, AHTHOKCUJIAHTHOEC WU aHTHUPUOpOTHYE-
CKOe JieiicTBUE, MOAYIMPYET IPOLECC amonTo3a, obnagaer
AQHTHKAHIEPOTeHHBIM 3((}eKTOM, KOTOPBIN JOMOTHIETCS
YMEHbBIIEHHUEM arpeCCUBHOTO BIUSAHUSA TOKCUUHBIX KEITYHBIX
KHCJIOT Ha KJIETKH NEYEHH M OPTaHOB KEJIyI0YHO-KHIIEYHO-
ro tpakra. UccnenoBanue YCIIEX («Ypcone3okcuxoneBas
KHCJIOTa KaK CPEeICTBO MPOQIIAKTHKH aTepoCKIepo3a, CTe-
aro3a u (uOpo3a NMeueHu y MAIMCHTOB HA Pa3HBIX CTAIMSIX
HAXBII») nokazano, yto Ha3zHaueHue Y/IXK mnanuenram
¢ HAXBII npuBoguT HE TOJIBKO K CHMIKEHHUIO TEYEHOYHBIX
(hepMEeHTOB U MapKepOB TOPaKEHHS MeUeHH, HO ¥ CHIDKEHHUIO
ypoBHsi obuiero XC, TT' u JIITHII, a Takkxe yMEHBIICHHIO
TKUM conssIx aprepuit [132].

3aknwuenue

HAKGBII u atepockiepo3 UMEIOT o0mue GakTopsl pUcka 1
MeXaHU3MBbI IPOIPECCUPOBAHHUSI.

HAXBII Moxer paccMarpuBaThCsi KaK HE3aBUCHMBIN (hak-
Top pucka pa3utus CC3 1 ux HEONArompUsTHOTO MPOTrHO3a.
JlexapCTBEHHBIE IpeTIapaThl, JOKA3aHHO YIyd4IIalomue cepaed-
HO-COCYIHCTBIN MPOTHO3 (CTAaTHHBI B MOHOTEPAITHU B B KOMOHHA-
IIHH C 33€TUMHOOM ), HE OKa3bIBAOT HEOIATOIIPUSATHOTO BIUSHHUS
Ha HAJKBII u coxpassioT cBoro 3(GEeKTUBHOCTh y IAIIUEHTOB C
HAXGBII YIXK, Oyny4u NOIUIOTEHTHO! MOJIEKYIOH ¢ MHOTO-
YHCJICHHBIMU TUICHOTPONHBIMU 3(dekramu, 00aaaas BBICOKOM
a¢dexruBHoCThIO B JieueHnr HAYKBII, MoxkeT BHOCHTB J0MOII-
HHUTEJBHBIA 9QQEKT B CHUKEHUE CEPIEUHO-COCYUCTOTO PUCKA,
TOBBIMIAs 3()PEKTHBHOCTB JIMITHIOCHIKAOIIEH TePaITiH.

3.2. HAXKBIT n AT

AT — MmHorodaxTropHOoe 3a0o0jeBaHHe, pa3BUBAIOLIEECS
BCJICACTBUE B3aUMOJCHCTBUSI TI€HETHUUYECKUX, SHIOIE€HHBIX
1 9K30TeHHBIX (hakTopoB. A" gacTo accoummpyercsi ¢ MeTa-
00oJIMYEeCKMMHU HapyIIEHUSIMHU (OKUPEHHEM, HapyIIeHHSIMHU
YIIEBOAHOTO OOMEHa, MUCIUMMIAEMUel u OpyruMH) U pac-
cMmarpuBaeTca Kak KomnoHeHT MerC. HakannupaeTcs Bce
6onbiie qanabix 00 accormanuu HAXKBIT ¢ puckom mpenru-
neptoHuu u Al

Anudemuonozusn

Bzanmocsszs mexny HAXKBIIL u puckom npen-Al' u AT
YCTaHOBJIEHA B DA€ MONEPEYHBIX U MPOJOJIBHBIX HCCIENO-
BaHUH [238-242], oHa XapakTepHa Ui Pa3HbIX HOMYISALUN U
HE 3aBUCHUT OT IPUBBIYHBIX KapIuoMeTabonu4eckux (axro-
poB pucka. [lomepeunsie nccnenoBanms yka3bBaioT, 94to Al
BcTpeuaercs B 1,7-2,3 pasa vame y manuentoB ¢ HAXBII,
4yeM B 0oOlIel MOmyJsuu, U ee Oojiee BBICOKAs 4acToOTa CO-
XpaHseTcs rnocie koppekunu 1o yposHio AJIT n komnoHeH-
tam MetC [238]. IIpu stom y marmentoB ¢ HAXBII u HOp-
MaJbHOU Maccol Tena accounanus ¢ Al' cunpHee, 4eM y JIuil
¢ oxxupenuem [239], a y nauneHToB 0€3 THArHOCTHUPOBAHHON
AT" namnune HAXBII accounnpoBaHo ¢ BHICOKMM HOpPMalb-
veM ypoBHeM CAJ] (mpen-AT) [240].

Henocpencreennsiit Bknag HAXBII B passutue Al octa-
€TCsl MpeaMEeTOM OOCYXJeHHs. B HECKONBKMX MpPOIOIbHBIX
HCCIIEIOBAHUAX TPOJOIDKUTENBHOCTBIO OT 6 10 9 JeT mokasa-
Ho, uto HenocpencTBeHHo HAXKBII u Takue mapameTpsl, Kak
okpyxHocts Tanuu, UMT, I'TTII, TI, He3aBucUMO accoiuu-
poBaHbl ¢ HOBbIMU ciydasmMu Al [243-245]. OrpannueHuem
STHX HMCCIEAOBAaHUN CIYXKHUT OTCYTCTBHE NPSIMOTO M3MEpPEHHS
COZIEpKaHMsl )KUpPa B IIEYEHH, a OTAEIbHbIE KOMIIOHEHTHI, BXO-
namuye B auarHoctuueckue uuaekcsl HAXKBII, camu mo cede
OJTHOBPEMEHHO ciyXaT (hakTopaMu pucka Al
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Jlpyrue NpOCHEeKTUBHBIE HCCIEIOBAHMA B OOLIUX €BPO-
MEeHCKUX M a3MaTCKHUX TMOMYNSAIUAX MPOJOJDKUTEILHOCTBIO HE
MEHee 5 JIET ¢ HCTIOIb30BaHNEM METOIOB BU3YaJbHOM JHArHoc-
tukn HAXKBIT (Y3U) Taxke MOATBEPkIAKOT, YTO OHA CITYXKHT
HE3aBUCHUMBIM (pakTopoM pucka pa3Butusi Al, moBblmas ero
npubnu3uTensHo B 3 pasa. Ilpu 3ToM oTMedaeTcs CBS3b MEX-
Iy CTETICHBIO BBIPQ)KEHHOCTH MEYEHOYHOTO MPOIecca U PHCKOM
AT [246-248]. nTepecHO OTMETUTDH, YTO Yy TOM YacTH ydacT-
HHUKOB HCCJICZIOBaHUS, CPEIy KOTOPHIX MMEBIIAs MECTO Ha MO-
menT BrirodeHust HAXKBII pa3permnach K €ro KOHILY, pUCK pas-
BuTHs Al' orcyTcTBOBas. DTOT (haKT JaeT OCHOBAHHUS CUUTATD,
yro HAXKBIT — moguduimpyemsiii pakrop pucka pazsutus Al
IIpu 3TOM HY)XHO NOMHHUTH 00 OTpaHMYEHHSIX HCCIICIOBAHUS,
nockonbKy auardo3 HAXBII 6bu1 ycraHoBien meronom Y3U,
YTO HE JaeT BO3MOXKHOCTH A (epeHIINpoBaTh e¢ (PeHOTUTIBI.

CyIIecTByIOT OCHOBaHUS IPEIIOJIaraTh JBYCTOPOHHIOK
B3aMMOCBA3b U PELUNPOKHYI0 3aBUcuMOcTh Mexxy HAXDBII n
AT («IOpOYHBIH KpyTr»): IPU HAONIOACHUH B TEUCHHE 5—6 JIeT
y manreHToB ¢ ucxoqHou i paszsusieiricss HAXKBII puck mo-
spnenust Al B 1,5 pasa Beie, yem y naruentoB 6e3 HAXBII,
¥ HAa00OPOT, UCXOAHAs WK MosBUBLIasACA Al MOBBIIaET PUCK
paseutus HAXGBII B 1,5-1,6 pa3a coorBeTcTBeHHO [249].

Ilamozenemuueckue mexanuzmol pazeumus AI

npu HAKBIT

Cucmemnoe 6ocnanenue u accOyUUpOBAHHAs C HUM Heupo-
eymopanvras akmusayus. HAXKBII acconunpoBana ¢ cucrem-
HBIM BOCHAQJIUTEIBHBIM OTBETOM, KOTODPBII XapakTepusyercs
noBsiieHneM ypoBHed IL-6, TNF-a, CC-xeMOKHHOBOIO JIH-
ragma-2 [250]. Bocnanenue cBS3aHO C aKTHBAIMEH CHUMIIATH-
yeckoit HepBHOUW cucteMbl (CHC). bamanc cummaruyeckoro
TOHycCa OIpefiesieTcs B3auMoJeicTBUEM MeXIy HUMMYHHOU
cucremoil 1 CHC uepe3 numdaruyeckue y3ibl, 60raro uH-
HEpBUPYEMBIMU CHMIIaTUYECKUMHU HEPBaMH, U MUMMYHHBIMU
KJIETKaMH, HKCIIPECCUPYIOIUME aapeHopenentopsl. [Tomumo
CHC Bxiag B pazButue Al Takke BHOCHUT HMHIYIIHMPOBAHHAS
BOCIIAJICHUEM AaKTHBAIUsi PEHUH-aHTMOTCH3UH-aJIbA0CTEPO-
HoBoil cuctemsl (PAAC). HAJKBII accouunpoBaHa ¢ prucKoM
passutus XbII, Taxke sBnstomieiics (HakTopoM, crocoOCTBY-
oM Al, ¢ BocnajeHueM XMPOBOW TKaHM U HapylleHUEM
aIUTIOKUHOBOIO MPOGUIIS ¢ HOBBILIEHUEM YpPOBHS JENTHHA U
CHIDKEHHEM YPOBHS aIMITIOKMHOB, YTO TAKXKE BOBJIEYEHO B Ia-
torenes Al [250].

Taxum o6pazom, HAXBII uepe3 akTuBanuio BoOCHAIH-
TeNbHBIX KackanoB cnocobctByer akruBaimu CHC u PAAC,
JIOKaJbHOMY COCYIMCTOMY M IIOYE€YHOMY BOCIIAJICHHIO, YTO
BHOCHT BKJIaJ] B hopmupoBanue Al

Cepbe3Hyto ponb B 3ToM npouecce urpaer UP. Ponb B na-
ToreHe3e Al MeTabonMYecKUX U HeMeTabonuueckux 3¢ dex-
ToB VP Ha pa3nuyHble OpraHbel U TKaHH XOPOIIO TOKYMEHTH-
poBana. Cocynucras WP cnocoOGCTByeT Ba30OKOHCTPUKIMH
BCJI/ICTBUE HAPYLIEHUs IIyTH, PETYIupyeMoro dochaTuiuim-
HO3UTOJ-3-KUHA30H, YTO MPUBOAUT K CHHKEHMIO MPOLYKIHU
okcuza a3ota. VP B movyeuHbIX KITy0o4YKax 1 TpPyOOUYKaX BHOCHT
BKJIQJI B 33/ICPXKKY BOJIBI M peabcopOimto Harpus [250].

Taxum o6pazom, HAXKBII npusoaut k cucremHoii 1P, xoto-
past ABIETCS XOPOLIO A0KA3aHHBIM (pakTopoM narorenesa Al

[leyeHp CIY’)XKUT OCHOBHBIM OPTaHOM METaOOJHM3Ma TOMO-
LUCTEMHAa — Ba)XHOTO HCTOYHMKA OKMCIMTEJIBHOIO CTpecca.
HAJKBII npuBOAMT K MOBBIMEHUIO NMPOAYKUHU U CEKPELHU
TOMOLIUCTENHA Yepe3 abeppaHTHbINA METa00IN3M METUOHHHA U
HapyIIeHnEe PeMETIINPOBAHNS TOMOITUCTENHA B TieueHu [250].
B cBOI0 Ouepens MOBBHIMIEHHE YPOBHS FOMOLIUCTEHHA CITY>KHUT
¢axropom pucka Al Kpome toro, mpu HAXBII nossimiaeT-
ca conepxanue okucieHHbIX JITTHIT u mpoayKToB KOHEUHOTO
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DIMKUPOBaHMS, YTO MPUBOIUT K YBEIMUSHUIO CBOOOIHBIX pa-
JMKaoB Kuciopoza. [IpuHuMast Bo BHUMaHUE KIIFOUEBYIO POJIb
OKHCIUTEIBHOTO CTPecca B YCKOPEHUU COCYIUCTOTO CTapeHHs
npu AT, Bce dakTops! okucnurensHoro crpecca npu HAXKBII
MOTYT CIIOCOOCTBOBATH pa3BUTHIO Al

BriBenenue aCMMMETPUYHOTO JUMETWIapTHHUHA
(ADMA), KOTOpBIH SBIAETCA SHAOTEHHBIM HHIHOUTOPOM
NO-cuHTa3bl, OCylLIeCTBISETCS B IeyeHU. 110BbILICHUE YPOBHS
ADMA acconuupoBaHO ¢ AUC(HYHKIUEH SHAOTETHUS U H3MEHe-
HUSIMH COCYIOHCTOTO KpoBOoTOKa y manneHToB ¢ Al [loBerme-
HHE coJepKaHusl romouucTenHa, Habmonaemoe npu HAXKBII,
TaKXKe Urpaer poib B HakomieHuu ADMA BciencTBue NpsMo-
ro WHTUOMPOBAHMS AKTUBHOCTH IHUMETHIAPTHHUH-IAMETHII-
amuHoruaponassl [250]. IloBeimenne yposust ADMA y namm-
entoB ¢ HAJKBII He 3aBUCHT OT JPYTUX CEPIEUHO-COCYAUCTHIX
¢axropos pucka. IIpu HAXBII Bo3HuKaeT quchyHKIUSA SHI0-
tenuanbHOM NO-CHHTa3bI, 9TO TaK)Ke acCOIMHUPOBAHO C YCH-
JICHUEM Ba30KOHCTPUKLUHU M IIOAaBIECHUEM Ba301MJIaTalluU.
Kpowme Toro, kak otmedanocs panee, npu HAXDBII ormeuaercs
aktuBauuy PAAC u nosblaercs ypoBeHb aHrHOTeH3UHa I —
MOIITHOTO Ba30KOHCTPHUKTOpA.

HAXGBII u HapymeHuss MHUKPOOHOTBHI KHUIIEYHHKA TECHO
acCOLMUPOBAHBI, JUCOMO3 CIOCOOCTBYET Pa3BUTHIO U IIPO-
rpeccupoBanuio HAXBII [251]. B To xe Bpemss MHUKpoOHOTa
KHIIEYHUKA UTPAaeT BaXHEUIIyI0 poib B pazButuu Al, B Tom
YuCIie BBUY aCCOLMAUK AUCcOM03a ¢ IOBBIIICHUEM YPOBHS CHU-
cremHoro Bocnanenus. Koporkounenoueunsie JKK, nponuonar u
areTar, mpoaypyeMble MUKPOOHOTOH U3 IMUILIEBON KIIETUATKH,
MOTYT MPHUBOINTH K Ba3OAWJIATALMHM W OONAJalOT 3alIUTHBIMU
¢ysakuuamu npotus Al YV nanuentoB ¢ HAXKBIT mukpo6Hoe
pa3HOO0pa3ue CHIDKAETCS, MOBBIMIAETCS KOIMYECTBO OaKTepuii
pona Bacteroides u camxaercs Prevotella [250-252]. Takum 06-
pa3oM, MPOUCXOIUT 3aIlyCK BOCHAIUTEIIbHBIX CHCTEMHBIX Peak-
LU, KOTOpbIe BHOCAT BKJIaJ B narorenes Al

Tepanesmuueckoe 3nauenue

HAKBII ne sBnseTcs $pakTopoM, TUKTYIOMIAM 0COObIE yC-
JIOBHSA ISl BBIOOpA aHTUIMIIEPTEH3UBHOM TEparuu WM Lelie-
Bbl€ 3HAYCHHUS apTepHaIbHOTO naBieHus. Jleuenne Al 1omxHO
IIPOBOAMTECS B COOTBETCTBUU C AECHCTBYIOIUMH KIMHUYECKH-
MH PEKOMEHJIAIMSIMU U COYeTaTh HEMEIHUKAMEHTO3HBIE MEpBI
(cbanancupoBaHHas IUeTa, Gpu3nYecKas aKTHBHOCTD, CHIDKE-
HHUE M30BITOYHON MAacChl TeNa U Jp.) U MEITUKaMEHTO3HYIO Te-
panuto. Vcxons U3 omMcaHHBIX MeXaHU3MOB matoreneza Al
npu HAJXBII npencrapisiercst OoNnpaBAaHHBIM IPUMEHEHHE
AQHTUTHUIIEPTEH3UBHOM Tepanuu, OCHOBAaHHOW Ha Oiokaropax
PAAC.

Hexoropeie uccnenyemsie ans neuenns HAXBII monexy-
nel (aronuctsl FXR, anamorn FGF21, antaronuctet CCR2 u
CCRS, anraronuctsl TLR4) BIUsIOT Ha ONMCaHHbBIE TATOTCHE-
tuueckue nytu Al mpu HAXBII u B ciiyuae ux ofno00peHus
s sedenust HAJKBIT noreHnuanbHO MOTYT OBITH IOJIE3HBI
JuLs ipodunakTuky U nedeHuu Al [250].

Takum o6pazom, HAXKBII cinyxut He3aBUCHMBIM (akTo-
pom pucka pa3BuTus Al, KOTOpBIII MOXXHO OTHECTH K MOJHU-
¢unupyembiM. KimoueBsIMM 3BeHbMH maroreHesa Al mpu
HAJKBII siBisroTest cucreMuoe Bocnajienue, akrusanuss CHC u
PAAC, VP, okucIUTENBHBINA CTPECC, HAPYIIEHUS MUKPOOHUOTEI
KMIIEYHHUKA U MOBBIILIEHHAS SMUTENNaIbHAs IPOHULIAEMOCTb.

3.3. HAXBI1 1 TpomMBoTHUYECKHE OCAOKHEHHS

ITpu HAXKBII HabnronaroTcs HapyLIeHHs BceX CTaauil re-
MOCTa3a, 9TO OOBSACHSAET MOBBIIIEHHE YACTOTHI KIMHHYIECKH
3HAYUMBIX TPOMOOTHYECKHX OCIOKHEHMH, BKIFOUas TPOMOO-
smbomnuto nerouHoit aprepun (TDJIA), TpoMO03 MTyOOKUX BEH
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CONSENSUS

(TI'B), Tpom603 noptanbHoii Bensl (TIIB), puck KOTOPBIX Mpu
HAXBII He 3aBHCHT OT OXXHPEHHUS MM APYTHX TPAAUIUOHHBIX
(hakTopoB pucka TpoMO03IMOOIU3MA.

Inuoemuonozun

Hapymenus cucremsl remoctasa y nanueHto ¢ HAXBII
MPUBOIAT K MOBBIIICHHUIO PUCKA KIMHHYECKH 3HAYUMBIX TPOM-
OOTHUYECKUX OCIIOKHEHUH, BKIIIOYAsi apTepUalIbHBIA TPOMOO3,
TIIB u cucTeMHbIE BEHO3HbBIE TPOMOO3bI.

Perunnentsl neuenn ¢ HAJKBIT mmeror Ha 55% Oonee
Bbicokuit puck TIIB He3aBHCHMO OT MeTaOOTHUYECKUX TMapa-
MeTpoB [253]; oH sKcroHEeHIHaNbHO B 2,1 pasza Bo3pacTaer y
KaHJUJIaTOB Ha TPAHCIUIAHTALUIO NIEYCHU C BBICOKUM PUCKOM
nHanuusg HAXBII (Bospact crapue 60 ner ¢ CI, A" u oxu-
peruem). Tpomboruueckue ocioxuenus npu HAXKBIT He
OTPaHWYMBAIOTCSI CUCTEMOM NMOPTANbHON BEHBI M BKIIIOYAIOT
2-3-xparHoe noselieHue pucka TOJIA u TT'B [253].

[loBbiuenne ypoHs PAI-1 moBeimaer puck BEHO3HOTO
TpoMO03MO0IHM3Ma BBUYy CHIDKCHUST (PHOPUHOIUTHIECKON aK-
TUBHOCTH IUIa3Mbl U CIIYKUT HE3aBUCHUMBIM IPECAUKTOPOM BE-
HO3HBIX TPOMOOTUYECKUX OCIOKHEHHH MOC/Ie KOPPEKLHH M0
IPYTHM TpOTpoMOoTHYeCKHM (akTopam. [ToBbIIeHHE YPOBHS
PAI-1 npeacrasnseT coboli cuibHelmuil haktop pucka TI'B,
yBeJn4rBas ero B 6,4 pasza [254].

Ocobennocmu namozenesa mpomﬁomuttecxux

ocnoscnenuii npu HA>KBIT

Bripemstror 3 cragum remocrasa. [lepBuunbIil remMocras xa-
paktepusyercsi ObICTPBIM (OPMHUpPOBAHKEM «Oesoro TpomoOay,
00pa30BaHUE KOTOPOIo OIOCPEN0BaHO hakTopoM Bunnebpanna.
BropuuHelii reMocTa3 cBsi3aH ¢ oOpa3oBaHueM (GUOpHHA TpH
CIIO)KHOM B3aMMOJEHCTBHN (DAaKTOPOB KOAryssLHM, KOTOpbIE
LUPKYIUPYIOT B KPOBOTOKE B HEAKTUBHOM (hopMe 10 aKTHBALIUU
TKaHEBBIM (PaKTOPOM reMocTasa. TpeThsi cTamms, WIH CTaIus
(hubpuHONIM3a, XapaKTepU3yeTcsi pacTBopeHneM GHUOpUHA U 3a-
BUCHT OT aKTMBAallMU IUIa3MUHOI€HA 110J] BO3AEHCTBUEM €r0 aK-
TUBATOPOB TKaHeBoro (tPA) unu ypokunasHoro tuma (uUPA) Ha
HOBEPXHOCTH (PHOPHHOBOTO TPOMOA MIIH IPH B3aHMOJCHCTBUH
¢ peuentopom K uPA. Tucperyssiuus GuOpUHOIN3a MOXKET TPH-
BOZIUTS K IOBBILIEHHUIO PHCKa TPOMOO03a MM KPOBOTEUEHHS.

HAXBII — npoTpoMOOTHYECKOE COCTOSHUE, ITyCKOBBIM
(haKTOpOM KOTOPOTO CIY)KUT XPOHHYECKOE CYOKIMHHYECKOES
Bocrnanienne [253]. Hapymenus cucteMsl reMocTasa mporpec-
CHPYIOT II0 Mepe Pa3BUTHsI IEUCHOYHOTO TIpoliecca U 3aTpari-
BaIOT BCE TPU CTAJUU FEMOCTa3a.

Hapymenus nepsuanoro remocrasa npu HAXFBII csa3piBa-
10T ¢ abepparusaMu 00pa3oBaHus U (YHKIIUSIMH TPOMOOIIMTOB B
YCIIOBUSIX XpoHHUecKoro Bocnasienus. ¥ manuentos ¢ HAXKBIT
YBEJIMYMBACTCS CPeIHUN 00BEM TPOMOOIHTA, AKTHMBHOCTh U
arperarst TpomooruToB. Kpome toro, y marmmentoB ¢ HAXKBIT
YBEIMUYHMBAeTCs ypoBeHb (pakTopa BuineOpanaa [255]. OnHako
KJIMHUYECKOE 3HA4YeHWe NOoBbIIeHHs (akropa BuneOpanna
0CTaeTCs HEACHBIM, IOCKOJIbKY OH TECHEE KOPPEIUPYET € XapaK-
tepuctiukamu MetC, Bkimouast UMT u BuCIiepabHBIN KUP, 4EM
¢ ructonornuecknmu nprzHakamu HAXKBII [255]. ¥V nanuen-
toB ¢ HAXBII obHapyxuBatoTcs Hu3Kkue ypoHu ADAMTS13,
YTO TAK)KE MOXKET MMETh 3HaUYEHHE JJIs1 HapyIIEHUH TepPBUYHOTO
remocTasa [256].

HAKBII npuBoauT K MHOTOYHCIEHHBIM aHOMAJIHUSIM BTO-
PUYHOIO TIEMOCTa3a, KOTOpble BKIIIOYAIOT IIOBBIILICHUE aK-
TUBHOCTH (akTopoB cBepThiBaHus kpoBu VII, VIII, IX, XI u
XII [257, 258] BHe cBsi3u ¢ Bo3pacToM, osiom 1 UMT. Hccie-
JIOBaHUS C U3MEPEHHEM YHJOT€HHOTO TPOMONHOBOTO MTOTEHIH-
ana noxnrsepxaarotr, uto HAXBII otHOCHTCS K IPOTPOMOOTH-
YECKUM COCTOSIHUSIM, YTO aCCOL[MMPOBAHO C ee craauei [258].
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Hapymienust ¢puOprHOIH3a (TpeThedl CTamuM TeMocTasa)
takxe npucytcTByroT npu HAXKBII HezaBucumMo ot ee deHo-
THMa (B 9YaCTHOCTH, LUPpo3a). BaxkHyio posb B 3TOM Hpolecce
urpaet PAI-1 [259]. YpoBuu PAI-1 noBblmaroTcst y naueHToB
¢ HAXBII no Mepe HapacTaHHs TSHKECTH CT€aT03a, aKTUBHOC-
TH U (pudpo3a [254], 4To OBLIO MOATBEPIKACHO TUCTOIOTHYEC-
ku. [loBeimenue PAI-1 cHmxaer akTuBHOCTH tPA, mpuBoas K
XPOHUYECKOMY THUIO(PUOPUHONIUTHYECKOMY M TIPOTPOMOOTH-
geckoMy crtarycy [253, 259]. IloBemmenue PAI-1 ymmuaseT
BpeMsl paspylieHus: (puOPUHOBBIX TPOMOOB IyTeM (H3HOIIO-
TMYECKOT0 UHrMOMPOBAHHUS aKTUBATOPOB Tu1a3MUHOreHa [260].

JKupoBast TKaHb CITyXKUT UCTOYHUKOM PAI-1, koTopblii (yHK-
IMOHUPYET KaK aJUMOUTOKAH U MOIYJIMpYeT BocnaneHnue [261].
IToBermenne PAI-1 mpuBogMT K HApPYIICHUIO HOPMAJIBHOU pery-
JSIUK CUCTEMBI (PUOPHHONN3A, YTO aCCOLMUPOBAHO C IOBBIIIIE-
nueM pucka CC3 [262]. CHmwkeHne Macchl Tella CIoCOOCTBYeET
yMeHblIeHuto ypoBHs PAI-1, 31oT adekT aHaornueH qeHCTBIIO
HEKOTOPBIX aHTUIHa0eTH4ecKuX npenaparoB. Kpome toro, PAI-1
MOXKET YCKOPSATh IPOrPECCUPOBAHUE TIOPAXKECHHS TIEUSHH BCIIC-
CTBHE MECTHOW WIIIEMUH TKaHU M3-32 (POPMUPOBAHUSI BHYTPHIIE-
YEHOYHBIX TPOMOOB (MCUE3HOBEHUE MTApEHXUMBI) [253].

IIpogpunaxmuka mpoméomuyuecKkux 0cioHcHeHul

npu HA>KBIT

M3meHeHus: oOpa3a KU3HH, BKIHOYas (PU3NUECKUE YIpPaxK-
HEHMsI YMEPEHHOW/BBICOKOI MHTEHCHBHOCTH HEe MeHee 30 MUH
3-5 pa3 B Henenro ciyar KirtodeBoii mepoii edennss HAXKBIT
U PO(QUITAKTUKH TPOMOOTHYECKHUX OCIOKHEHHUH [263-265].

Ou3nuecKkue YHIpaKHEHUS] OKa3bIBAIOT MMOJOKUTEIBHOE
BJIMSIHUME HA CUCTEMY KOAryJsIMM Ha BCEX CTaJMAX reMocTasa.
VrydnieHue nmapamMeTpoB MEepBUYHOTO TEMOCTa3a peatn3yeTcs
4yepe3 SHAOTENUI-3aBUCUMYIO Ba30IMIAaTalUI0 U MPOAYKIHIO
NO, 4TO NPUBOAMUT K CHMKEHUIO M30BITOYHON aKTHUBALMU H
arperaiiui TpomOouuToB [245]. Perynspubie ¢usnueckue
YIpaXHEHHsT YMEPEHHON WHTEHCHBHOCTH BOCCTAaHABIHBAIOT
3¢ deKTHBHOCTD (HUOPHHOIN3A, & IPOTrPaMMbl a3pOOHBIX HAr-
PY30K B TedeHue 3—8 Mec npuBOAST K cHIbkeHHIo PAI-1 Ha 23—
37% [235, 245-249]. Nmerorcs naHHbIE U O ONIArONPHATHOM
3¢ deKTe CHITOBBIX YIpaxkHEeHU# [266].

3aknrwuenue

HAJKBII otHOCUTCS K IPOTPOMOOTHYECKUM COCTOSHUSAM,
MTOBBINIAOIINM PHCK apTEPUATIbHBIX U BEHO3HBIX TPOMOOTHYEC-
KHUX OCJIOKHEHUH. PUCK TPOMOOTHYECKHX OCIOKHEHHN PaCTeT
10 Mepe YTXKENEeHHs IIe4eHOUHOTro Ipoliecca.

XpoHHUYECKOE HU3KOMHTEHCHUBHOE BOCIIAJICHNE CITY)KUT ITy-
CKOBBIM MEXaHM3MOM HapyIICHUH CHCTEMBI TeMOCTa3a Ha BCEX
ee cranusx npu HAXBIIL.

Perynspubie ¢u3nueckue ynpakHEHHs, PEKOMEHIyeMbIe
B KayecTBE KIIIOYEBOH HEMEIMKAMEHTO3HOW Mepbl JIeueHHS
HAXBII, oka3biBatoT OmaronpusTHbie 3QGEKTH Ha COCTOSHHE
CHCTEMBI TEMOCTa3a U ABJIAIOTCS HEOTHEMIIEMOI MEPOH 0 CHU-
JKEHHUIO pucka TpomOotnueckux ocnoxuenuit mpu HAXBIL

3.4. HAXBI1 n aprepnaAbHas »eCTKOCTb

Bricokasi aprepuaibHas JKECTKOCTh CIYXHT HaJeKHBIM
MapKepoM IOBBIIIEHHOTO CEPAEYHO-COCYAUCTOTO PHCKA B He-
KOTOPBIX MOMYJISALUIX ¥ PACCMaTPUBACTCS KaK OTPaKEHHE Ky-
MYJISITHBHON Harpy3kd M3BECTHBIX M HEU3BECTHBIX (DAaKTOPOB
pYCKa Ha COCYANCTYIO CTEHKY [267, 268].

B psane uccienoBaHuil IPOJEMOHCTPUPOBAHA CHIIbHAS ac-
COMAIMS MEXAY IOBBIIICHUEM apTePHAIBHON JKECTKOCTH
u HAXBII, ocobeHHO Ha ee MPOABUHYTHIX cTagusx [269].
HmenHO 3TOT (hakTOp MOXET BHOCHUTH BKJaJ B IOBBILICHHE
PHCKa CEPAEUHO-COCYAUCTBIX COOBITUH y TAKUX NALlUEHTOB.
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ApTepHanbHasl JKECTKOCTb — CJIEACTBHE CJIOKHOTO B3a-
UMOJICHCTBHSA MEXAY CTaOMJIbHBIMH M JUHAMHUYECKUMH Xa-
PaKTepUCTHKAMH CTPYKTYPHBIX M KJIETOYHBIX KOMITIOHEHTOB
cocynuctoi cteHku. [loBpimeHne ee apTepuaabHON KECTKO-
CTH — pe3yNbTarT JEHCTBUS T'eMOJMHAMHYECKHX M BHEIIHUX
(hakTOpOB. ApTepHabHas )KECTKOCTh 3aBUCUT OT CTPYKTYPHBIX
U TEOMETPHUYECKHX XapaKTePHCTHK apTepHAIbHON CTEHKH, a
TaKOKe JaBICHUS PAaCTSHKEHUS. ApTepUalibHas )KeCTKOCTh — 3TO
OCHOBHOH (haKTOp, OTpaXkatolmuii cTapeHue COCYIUCTON CTeH-
KH, KOTOPBII BIMSET Ha MOBBIIICHUE CHCTOJIMYECKOTO apTepH-
aJBHOTO JIaBJICHUSI U CHIDKEHUE nuactonmdeckoro [270].

OnacTHYHOCTh (TIOHATHE, OOpATHOE >KECTKOCTH) CTEHKHU
apTepuil 3aBUCHUT NPEUMYILIECTBEHHO OT COOTHOIIEHUS COzep-
JKaHUsI B HEH KOJUTareHa U dJIaCTUHA, KOTOPOE MOAICPIKUBACTCS
MEJUICHHBIMH TIPOIIeCCaMH MX MPOXYKIWH U aerpanamyun. Ha-
pylIEHHE PETyIsIuyU 3TOro OajaHca, BHI3BAHHOE, HANpUMeEp,
BOCIIaJICHUEM, MOKET MPHUBOIUTH K THIIEPIIPOLYKIIMU KoJljIare-
Ha M CHIDKEHHIO KauecTBa JIaCTHHA, B PE3yNIbTaTe 4ero MoBbI-
maercs aprepuaibHasi xecTKocTh [269]. AT u C/] B couetannn
CO CTapEHHUEM YCKOPSIOT U3MEHEHHUS COCYIUCTOM CTEHKH, MPH-
BOJISIILIME K ITOBBIICHUIO apTEepUAIbHON KECTKOCTH, U B3aUMHO
yCyTyOISIIOT APYT ApyTa.

OneHka CKOpPOCTH pPAcIpOCTPAaHEHHs ITyJbCOBOW BOJ-
Hbl (CPIIB) Mexxay cOHHOWM M OeqpeHHOW apTepHsIMHU CUH-
TaeTCsl «30JIOTBIM CTaHJAPTOM» OIIEHKHU J>KECTKOCTH aO0pPThI
MW JIOCTaTOYHO mpocTta B wucmomHeHWH [269]. [loswimennas
JKECTKOCTh A0PTHI CITYXKHUT CHJIBHBIM U HE3aBUCHMBIM IPEIHK-
TOPOM CEPAEUHO-COCYIUCTON 3a001€BaEMOCTH U CMEPTHOCTH
B Pa3HBIX NOMYNIALUAX TALUEHTOB, HAIPUMEP C TEPMUHAIBHON
XPOHUYECKOH modedHoil HegocrarogHocteio [271], Al [272],
CJ1 [273], a Takxe B 00wie# nomymnsuuu [269, 274].

Pacnpocmpanennocms apmepuanvHoil HceCmKOCmu

npu HA’KBIT

Bzanmocssazp mexny HAXKBII u aprepuanbHOil jxecTko-
CTbIO TIPOJIEMOHCTPHUPOBAHA B PAJIE UCCIEAOBAHUHN U UX MeTa-
aHanu3e [275]. BoabIIMHCTBO M3 HUX 110 JU3aiHy UMEJIO ToIe-
peUHbIil XapakTep, UX Pe3yJabTaThl YKa3bIBAJIU Ha aCCOLUAIHIO
MEXy TOBEIIIeHHEM aprepuanbHon xectkoctn u HAXKBII,
JMAarHOCTUPOBAaHHOM, Kak mpaBuio, MetogoM Y3U. [Ipu atom
JTaHHasl aCCOIMAIUs HE 3aBHCENA OT TPAIUIMOHHBIX KapHo-
MeTaboMMYecKuX (HaKTOpOB PUCKA, a B OJHOM M3 HCCIEOBa-
HUIl OOHapy)KHBallaCh YK€ B Koropre 17-IEeTHHX MOJOABIX
monei [276]. B aBctpanuiickom uccnenoBanuu [276] oGcne-
JIOBaHHBIX Pa3ZEIsUId B 3aBUCHMOCTH OT IPOQHIIs MeTaboIu-
YyecKUX (pakTOpOB pHCKa Ha TPYIIIBI «BBICOKOTO» U «HU3KOTO)
pucka. Kak ronommu, tak u geBymku ¢ HAXKBII ¢ «Beicoknm»
METa0OIMYECKUM PUCKOM XapaKTEPH30BAIUCH O0Jiee BBICOKOW
CPIIB, uyTO 1M03BONMIIO MpenonoxkuTh accounanuo HAXBIT
C THOBBIIICHUEM apTePUAIBLHOMN JKECTKOCTH TOJBKO IPH HAJH-
YHH BBICOKOTO METa0O0INIECKOTO PUCKa.

B uccnenosanuu M. Sunbul u coasr. [277] y 100 namnuen-
ToB (33% umenu CI, 55% — MetC) ¢ rucTojornuecKku noj-
tBepxaeHHo HAJXKBII omneHuBamack B3aMMOCBSI3b MEXIY
apTepuanbHOi KecTKOCThIO, TsKecThio HAXKBII u TonmiHoM
SMUKAPIUAIBHOTO JKUpPA M0 JaHHBIM 3Xokapauorpaduu. Ila-
nueHTsl ¢ HAJXKBII umenu 6onee Beicokyro CPIIB u unnekc
IIPUPOCTA CUCTOJIMYECKOTO JIaBJICHHUS B aOpT€ B CPABHEHUU
C KOHTPOJIbHOW TPYNIOW, B TOM YHUCIIE MOCIE KOPPEKIUHU TIO
BCEM BIHSIONIMM Ha STOT napaMeTp ¢akTopam, a apTepuab-
Has KECTKOCTh ObLIa HE3aBHCHMO CBSi3aHa C TSDKECThIO (u-
O0po3a Me4YeHW M YBEIMYEHHEM TOJIIUHBI AMHUKAPAUAIBLHOTO
xkupa. B uccnenopanuu K. Ozturk u coasr. [278] ¢ yuacTrem
61 nanuenra c rucronorndecku noarsepxxaeHHod HAXKBII
Takxe Obl1a oOHapysxkeHa acconuanus HAMXDBII ¢ nosblmen-
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HOHM XECTKOCTBIO a0pTHI He3aBUCHMO oT MeTC, HO He OBLIO
KOppesAuu ¢ pUOPO30M MEUCHU MU aKTUBHOCTHIO BOCIIAJIC-
Hus. Y. Chen u coaBr. [279] Takke onucain acCOIUAIUIO BbI-
paskeHHOCTH (UOpO3a MEUEHU C apTEePUAIBbHON JKECTKOCTHIO
y 255 nauuentos ¢ HAXKBII, nuarHocTupoBaHHON METOIOM
VY3U.

Ilamozenes ezaumocenzu mexcoy HAKBIT

u apmepuaﬂbnoﬁ HCECMKOCmbvro

Mexanusmbl  B3aumocessu HAXKBII u aprepuanbHoii
JKECTKOCTH OKOHYATeNbHO HE SICHBL. BeposTHO, UrparT posb
OKHCIUTEIBHBIN CTpecc, AUCOYHKIUS YHAOTENNS, CHCTEMHOE
CYOKIIMHUYECKOE BOCHAJeHHe, IucOaJaHC aAUIOHEKTHHOB,
P [274, 280].

OKHCIUTENBHBIH CTPECC CIYKHUT BaKHBIM (DakTOpoM Ima-
TOT€HEe3a apTepUalbHOM KECTKOCTH, COCYIMCTOIO BOCIHaJe-
Husl, nponaudepalyy NIaJKOMBIIIEUHBIX KICTOK. BocnaneHue
TaKXKe UTpaeT BaKHYI0 poib B mporpeccupoBanun HAJKBII.
[leyeHns — 310 MeTabONMIECKH aKTHUBHBIA OpraH, MPOLYLHPY-
IOIUH MPOBOCHAIUTENbHbBIE ITUTOKUHEL, B ToM uncie TNF-a,
1L-6, 8, a Taxke CPB.

[ToBrimenne aprepuanbHoil sxectkoctu npu HAXBIT
MOXeT OBITh OIOCPEIOBAHO BOCIIAIEHUEM, HCTOUHHKOM KO-
TOPOTO CIY’KUT BUCLEpajbHas )KUPOBasi TKaHb. B TakoM ciy-
yae MeueHb MIPAcT poib KaK OpraHa-MUIIEHU CUCTEMHOIO
BOCIIAJICHUS, TaK M UCTOYHHKA IPOATEPOTCHHBIX (PaKTOPOB.
HAXBII nmortenmmansHo ydactByeT B maroreneze CC3 mo-
CPEICTBOM JBYX IyTeH: uepe3 CUCTEeMHOE BBICBOOOXKICHME
[IPOBOCHAIUTENBHBIX, HPOTPOMOOTUYECKUX U IPOOKUCIU-
TENBHBIX CyOcTaHIMH W 4epe3 Bkian B VP m areporeHHyro
JUCIIUIUAEMUIO.

WP — nanbonee 3Ha4MMBIi (HaKTOP, KOTOPHIH KaK 3aIlyCcKaeT
pasBurue HAXBII, Tak u ciocoOCTBYET HOBBIILIEHUIO apTEPU-
AJIbHOM YKECTKOCTH. XPOHNUYECKasi THIIEPIIIMKEMHS U TUIIEPHH-
CyJIMHEMHS TOBBIIIAIOT aKTUBHOCTH JokanbHOM PAAC m skc-
npeccuto AT-1-penentopoB k anruorensuny lI, uto npusoaur
K THHepTpo(HU COCYAUCTOH cTeHKH U Gubdposy [279]. Benen-
creue NP mponudeparnBubie 3)(GEKTH THICPHUHCYITHHEMUAN
peolaaT U CroCOOCTBYIOT HapyIeHHIO GochaTnanaInHo-
3utoi-3-kuHaza (PI3)-3aBHcHMOro CHUrHaJBbHOTO MYTH, OTBET-
CTBEHHOTO 3a OCTpble MeTabonmueckue 3((eKTs HHCYIHHA,
IIPHU 3TOM COXPAHSETCS AKTUBHOCTh MUTOTE€H-aKTUBHPOBAaHHBIX
KHHA3HBIX MyTeit pocta [279]. Byay4uu mapkepom nucmerado-
JIMYECKOTO COCTOSHUS, TPUNIHLIEPU/IBI IEYEHU CUUTAIOTCS 11U~
(eHOMEHOM, He BHOCSIIIMM HaNpPsSIMYIO BKJIaJ B TeHe3 BHeIeye-
HOYHBIX TIPOSIBIICHUH.

HAXBII accouunpoBaHa ¢ HU3KUM YPOBHEM aJUIIOHEKTH-
Ha, YTO B CBOIO OY€pe/lb UMEET CBA3b C IOBBIIICHUEM apTepu-
anpHOM XxecTKocTH [275, 279].

BaxxHO OTMETHTB, YTO CyIIECTBYeT MpsMas accOolHalus
MEX/y NOBBIIICHHONW aprepuanbHoi xkecTkocThio 1 HAXBIT
6e3 mpusznakoB Al, CIIl u MetC [280, 281].

3aknouenue

Bzaumoces3p mexxny HAXKBII u aprepuanbHOii KecTKoC-
TBIO MOJKHO CUMTaTh XOpOLIO J0Ka3aHHOW. Ee MexaHusmsl 10
KOHIIA HE SCHBI, HO C BBICOKOH J0yiell BEpOATHOCTH BemyILas
POJb NPUHAIUIEKHUT XPOHUYECKOMY CHCTEMHOMY BOCHAJICHHIO
HU3KOW MHTEHCUBHOCTH.

CyuiecTByeT IpsiMasi accoLualys MEX/1y MOBBIILIEHHOMH ap-
TepuanbHoii xkectkocThio 1 HAXKBII 6e3 npusnakos Al C/I u
MertC. Ouenka apTepuaibHON JKECTKOCTH, MPEANOYTUTEIHEHO
nytem m3mepenuss CPIIB mexay coHHoOlM U OefpeHHOU apTe-
PHSIMH, TTO3BOJISIET HACHTU(UINPOBATD MALIMEHTOB KAK C BBICO-
kuM puckoM CC3, tak u ¢ HAXGBII.
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CONSENSUS

3.5. HAXBIT n xpoHnueckas cepaeyHas

HEAOCTaTO4YHOCTb

HAXBII xapakrepusyercsi CyOKIMHUYECKUM CHCTEMHBIM
BOCIIAJICHUEM, O YEM CBUJIETENIbCTBYIOT MIOBBILIEHHBIE YPOBHU
CPB, dakropa TNF-o, IL-1, 6 u T.n. B 310 crcremHoe Boc-
MaJIeHUe BOBJICUCHBI HE TOJIKO IIEYEHb U JKUPOBAs TKaHb, HO
U Jpyrue OpraHbl, TakMe KakK MOKeTylodHas Kejes3a, Mod-
KM, ceplle, CKeJeTHas MycKynarypa. B HuX mpoucxomut sk-
TONHUYECKOe HakoIuieHue xupa [282]. Hepeako y manueHTOB
¢ HAXBII umeercs accoUUMPOBAHHOE C CYOKIMHUYECKHM
BOCIIAJICHHEM IOBPEXJCHUE MUOKapJa IMpefcepauil U Keiry-
noukoB. IIpu OxoKI' B Takux ciyyasx BBIIBISIOTCS HOPMallb-
Has ppakuus BeiOpoca (PB) neBoro xenynouka v HapyleHHE
JIMACTOJIMYECKOTo HaroaHeHus. Muorue naruenTsl ¢ HAJKBIT
MOTYT MMETh CEPJECYHYI0 HENOCTaTOYHOCTb C COXPaHEHHOU
©®B (CHc®B).

Ilamozenes nopasxcenun muoxapoa npu HAKBI1

HeszaBrcuMo oT NMpUYUHEL JTI000€ JIHTENHHO CYIIECTBY-
IOlee CUCTEMHOE BOCHAJICHUE MOXKET OTPULATEIbHO BIHATH
Ha MUOKapJ U BBI3bIBATH €0 NOBPEKACHUE, YTO HEPEAKO IIPO-
spisiercs CHc®B. YcraHOBIEHO, YTO MMEETCS CBS3b MEXIY
YPOBHSIMHU IHUPKYIHPYIOIIUX IUTOKUHOB, JUIUTEIBHOCTBIO H
TSAKECTHIO BOCHAJIMTENBHOTO IIpoIlecca ¢ HapylleHUeM AMac-
TOJIMYECKOTO HAINlOJIHEHUS JIEBOTO JKEIYJOYKa M CHIDKEHUEM
HNEPEHOCUMOCTH HU3UUIECKON Harpy3ku [282].

V mammentoB ¢ HAXBII moBeIieH ypoBeHb JIeNITHHA U
JIPyTUX TPOBOCHAIUTENbHBIX aJUINOKMHOB, OHM BOBJIECUYEHBI
Kak B Pa3BUTHE U IPOrPECCUPOBAHUE IIEYEHOUHOIO MpoLecca,
TaKk U TOBPEXKIEHHE CEpAEYHO-COCYAMCTOM cuctembl [283].
UccnenoBanus ¢ npumeneHneM MPT cepaiia mo3Bosuiau 00-
HapY>XUTh MHUKPOCOCYAUCTYIO TUC(YHKIMIO U MHOKapaUalb-
Hblll pubpo3 y manuentos ¢ HAXBII [282, 283]. Otu Mexa-
HU3MBI BOCIIAJICHUS BBI3BIBAIOT MOBPEXJICHUE B TOM YHCIIE U
JICBOTO IPEeJICepusl, MPUBOJ K HApYLIEHUSAM €r0 FeOMETPUHU U
MIPOBOASALICH CHCTEMBI, YTO B CBOIO OUEPEIb MOXKET OOBSICHSTH
B3aumocBsa3b HAXBII ¢ ¢ubpmuisanueil npeacepauil (PII),
PHCK KOTOpO# B 2—5 pa3 BbIIlIE Y 3TOW KaTeropuH IaIleHTOB
o cpaBHeHHIO ¢ manuentamu 6e3 HAXKBIT [284].

Kpome toro, maunentsl ¢ HAXKBII gacto umeroT Hapye-
HYSL HAIIPSDKEHMS. M HAIlOJIHEHUS JIEBOTO JKEITYJ0UKa, 0COOEHHO
NPY YBETHMYCHUH OTIIOKEHUS SMHKAPAUAIBLHOTO JXUpa U Guod-
po3e neueHu, uTo Habmonaercs B orcyTcTBue Al oxxupeHus u
CJI [285, 286]. ITpubnusurensHo y 1/3 naunenros ¢ HAXBIT
BBISBIISIETCS IMACTONIMYECKash JUC(YHKIIMS JIEBOTO XKeITyJ0uKa
npu OxoKI, a apyrue nmpoBocnamuTeabHbIE COCTOSHUS, B OC-
HOBE KOTOPBIX JeXuT WP, morenupyroT aToT puck. Tak, nuac-
ToNU4ecKast AUCQYHKIUS JIEBOTO JKeNyl0ouKa HaOJogaercs y
2/3 mamuentoB ¢ HAXBIT u C/1 2 [287]. Takum ob6pasom, y
narueHToB ¢ HAXKBII cymecTByeT MOBBITIIEHHBIN PUCK pa3BH-
tuss CHc®B. C npyroii croponsl, manuentsl ¢ XCH u ¢pubpo-
30M IedeHu BeneacTBue nporpeccupoBanus HAXKBIT uacto
UMEIOT OoJlee TSDKEI0e KIMHUYECKOE TeueHHe 3a001eBaHus U
yBEeIHYEHHE PHCKa TOCHHUTAIN3AINN H CMEPTH, OCOOEHHO TpH
pazsutun OII [282].

Bosmoorcnocmu neuenun

B nacrosiiee Bpems B ocHose seuenuss HAXKBII nexur uz-
MEHEeHHE 00pa3a KH3HHU, YTO MPE/IIOJIAracT CHIKCHHE MacChl
Tena U (PU3MYECKYI0 aKTHMBHOCTh. DTO MPHUBOIUT K yMEHbIIIE-
HUIO BOCIAJIEHUS KaK B MEUEHOYHOM, TaK M AMHKapAUAIbHOU
JKUPOBOHM TKaHH, CIOCOOCTBYET CHM)KEHHIO JaBJICHUS HAroJ-
HEHUS B )KETYIOYKaxX CepAla W YIyJIICHUIO TUACTOIHIECKOI
(yHKIMY, a TaK)Ke YMEHBIIACT NMPU3HAKH CEPICYHOM HEeT0CTa-
TouHOCTH [282].
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CTaTHHBl UTPAIOT NPUHIUINANBHYIO POJb B JICUEHUU Ma-
nuentoB ¢ HAJKBII u cepaedno-cocyaucToil maronorueil.
ITomumo cHmxenns ypoBHS XC CBIBOPOTKH CTaTUHBI YMEHB-
IIal0T CHUCTEMHOE BOCIMAJE€HUE, IPOBOCHAIUTEIbHYIO aKTHUB-
HOCTb )KUPOBOM TKaHU, BKIIIOYAsi CEKPELMIO JICNITUHA U APYTUX
MIPOBOCTIAJIUTENIBHBIX aUIIOKHMHOB [282]. B HabmrogaTenbHbIX
HCCIEeIOBAHUAX TpHeM cTatnHoB y marnueHtoB ¢ HAXKBII
COIPOBOXKJIAJICS. YMEHBIIEHUEM BBIPAXKEHHOCTU HapyLICHUI
(yHKIMY [IEYEHH, a TAKXKe TMCTOJIOTMYECKUX IPU3HAKOB CTe-
aro3a u (udposa neyenu [288]. Kpome TOro, CTaTiHbI MOTYT
YMEHBIIaTh Maccy S3MUKapJHajbHbIX aJUIOLUTOB U BOCHa-
JeHue, a Takke IpefoTBpamars (GuOpo3 MHOKapna, pa3BH-
THE CTPYKTYPHBIX U ()YHKIHMOHAJIBHBIX U3MEHEHUH MHOKap/a
npencepauit u xemynoukos [282]. B PKU cratunbl cHbKamm
puck pazsutus OII, CHc®B, ymydmanu nokasarenn IuacTto-
JIMYECKOTO HAIIOJIHEHUS JKEeIYI0UKOB, a TaKkKe 0onee 3HAYUMO
CHIDKAJIM PUCK CEPIEYHO-COCYUCTBIX COOBITUH (BKIIIOUAs CEp-
JICYHYIO HEJ0CTaTo4HOCTh) y manuentoB ¢ HAXKBII, yem Ge3
Hee, OKa3bIBAJIM IMOJOKUTENbHBINH A((GEKT HA YPOBEHb Ieye-
HOYHBIX (epMeHTOB [289].

Hekoropeie anTHnnabeTndyeckue npenaparsl (arOHUCTHI
petieniropoB I'TITI-1, uaruoutopsr HIJIT-2) MoryT cHMXKaTh
Maccy XHpPOBOW TKaHM U €€ INPOBOCHAIMUTENbHYIO aKTUB-
HOCTh U, CJIEOBATEJIHO, UMEIOT MOTEHIMA] BIMSHUS Kak
Ha TEYEHOYHbIe, TaK M KapAHaJbHbIEe MOCIEACTBUS CTEaTo3a
nedeHu. Aronnctsl penentopos ['TIII-1 8 PKU y mamuenTos
¢ HAXBII ymeHblianu ypoBeHb NEUECHOYHBIX (EPMEHTOB,
IIPU3HAKU cTearo3a u pudpo3a neueHu npu OUONCUH, CHUXKA-
JIM Maccy 3MUKapAHaIbHOTO XHUPa W MPUBOJMIM K ONaromnpu-
ATHBIM 3JIEKTPOGU3UOIOTUIECKAM H3MEHEHHSIM MHOKapiaa
npeacepauid, Ho ux 3¢d¢exTsr Ha puck CHc®B He uzyue-
HbI [282, 291]. Uaruburopst HIJIT-2 ymeHbIIat0T IPU3HAKU
MIEYEHOYHOTO CTearo3a, CHIKAIOT YPOBEHb MMEUYESHOYHBIX (ep-
MEHTOB ¥ YMEHbIIAIoT rucTonorudeckne npuznaku HAXBII,
a TaKXXC CHMXXAIOT MacCy U MPOBOCHAJIUTEIIbHYIO aKTUBHOCTDH
SMUKapauanbHOM kupoBoi TkaHu, puck @I u CHcdB B PKU
[282,292-294]. HccnemoBaHus 3TOTO Kilacca MpernapaToB H3-
yuarotcst mpu HAXKBII.

3akniouenue

HAXBII oTHOCHUTCS K POBOCHAIUTEIBHBIM COCTOSHUSM,
aCCOLIUMPOBAHHBIM C CYOKIMHUYECKHM BOCIAJIEHUEM U HAKO-
IUIEHUEM SMMKApAUAILHOTIO JKUPA, YTO MOBHIIAET PUCK Pa3BU-
tusi CHc®B.

W3menenne obpasa >KU3HM, JICKAPCTBEHHBIE IIPEIapaThl,
YMEHBUIAOIIUE MACCY XKUPOBOI TKAaHU U BOCHAJIeHHE, 00Iaga-
10T MIOTEHIHATIOM yMEHBIICHHS TponeccoB Hubpo3a B IMeUeHH
U cepaLe.

3.6. HAXBIT u ®I1

@I — ogHO U3 Hambosee pacpOCTPAHEHHBIX HAPYIICHUN
cepaeyHoro purMa. Ee yacTora B 00IIel MOMyJIsSIiiiy T0CTUTa-
et 2-4% u npopomkaer yBenuuusarbes [295]. @IT oTHeceHa
MHPOBBIM MEIUIIMHCKUM COOOIIECTBOM K YHCILy TpeX ceped-
HO-cocymucThix «omuaemuit XXI Beka». Bo3ankHoBenne OII
3HAUYUTEJBHO MOBBIIIAET PUCK CEPIICUHO-COCYIUCTBIX OCIIOXK-
HEHUH, Npexe BCero HUIIeMUYecKoro HMHcynasTa. Haumboiee
yacto ®II Bo3HUKaeT npu paznuusblx Hozonorusx: Al MBC
U XPOHUYECKOH CepAedHON HemocTarodyHocTH. B mocnemnme
rofbl MOSBWIIOCH OOJBLIOE KOJIMYECTBO JIOKA3aTENIBCTB, MOM-
tBepxkaatomux 3HaueHrne HAJKBII B pazsutiu OIT [296].

Brepseie cBs3b Mexy 3a0oneBanusiMu nedeny U I Obuta
ormeueHa B 2013 . B8 dpaMHUHTEMCKOM HCCIIEOBaHUH, KOTAA
npu obcnenoBanny 3744 nanuentos ¢ @I Ha nporspkeHun 60-
nee 10-neTHero HaOMOAEHUS OBUIO MOKA3aHO, YTO IOBHIIICHHE
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YPOBHS CBIBOPOTOYHBIX TpaHCaAMHHAa3 6])1.]'[0 HE3aBHCHUMbIM (l)aK-
TopoM pucka pazsutus OI1[297].

B psizie apyrux SnuaeMHoNIorHIecKuX HCCIeOBaHUH TOKa-
3aHo, yTo puck pazsurusg OII y narmmentos ¢ HAXKBII B 2 paza
BhIIIE, YeM B oOuier nomymsinuu [298]. YBenuueHue uHAEKca
JKHUPOBON MH(HIBTPALUY MEYSHU HAMPSIMYIO B3aHMOCBSI3aHO C
passutreM OII. K HeOmaronpustHeiM (hakToOpaM, MOBBINIAIO-
M puck BosHuKHOBeHUs DI mpu HAXBII, otHOCST moxu-
no#t Bozpact u CJ] 2.

Ilamozenez @II npu HAKBIT

Cpenn Hanbonee 3HAYMMBIX 3BEHBEB MATOT€HE3a B Pa3BH-
T OII npu HAXDBII paccmarpuBaetcs oxupenue. Jlokasaso,
yto yBesnndenne UMT Ha 5 Kr/m? TMOBBIIIAET PHCK Pa3BHTHS
HapyuieHui cepaednoro putma Ha 30%. OxupeHue nuarHoc-
Tupyot y 20% nanuenton ¢ GII. B coBpemenHoil muteparype
OIIHCAaHO HECKOJIbKO MEXaHHU3MOB BJIMAHHUA I/I36bITO‘iH0ﬁ MacCcChbI
Tena Ha pazutre PII: akTUBaNKs cUMIATOAAPEHATIOBON HEPB-
HOW CHCTEMBI, ToBbIIeHHEe akTuBHOCTH PAAC, nosiBinenune Al
WP, napymenue nmunuaHoro oomena [299].

OmHUM U3 KJIIOYEBBIX MeXaHu3MoB paszutus PII npu
HAXGBII cunrator Bocmanenue. OXupeHHe CHOCOOCTBYET
Pa3BHTHIO CHCTEMHON BOCIATUTEIHFHOW PEaKIMH B OpraHU3-
Me, HapyLIeHHI0 MeTa0ONINYecKUX IMPOLECCOB B MUOKapAe U
GanaHca aBTOHOMHOM peryisinuu cepana. Haubonee 3Haunmas
BOCIIAJINTENbHAS aKTUBHOCTH HAOJIIOaeTCs B SNIMKAPIHAIbHON
JKUpoBO# TKaHW. bompmioit Bkmag B mosiBienue OII BHOCST
rymMopaibHble (akTophl, KOTOpBIE AKTUBHO CHHTE3UPYIOTCS
BUCLIEPAJIbHOI KUPOBOM TKaHBIO. YBEIMUYEHUE BBICBOOOXKIE-
HUSI MeIMaTtopoB BocnayieHus, Takux kak CPb, mHTepneiku-
Hbl, TNF-a, TGF-$, npuBOAMT K pa3BUTHIO OKHCIUTEIBHOTO
cTpecca. BocnanurensHas HHOUIBTPALUS U MOSBICHUE OKUC-
JIUTEJBHBIX PAJIMKAJIOB CIIOCOOCTBYIOT I'MOEIH KJIETOK U ITOCIe-
nytomemy GuOpo3y, 4To MPUBOAUT K BOSHUKHOBEHHUIO U IIPO-
rpeccupoBanuio kak DII, Tak m HAXBII [296].

Yy MalfqUCHTOB C BUCHECPAJIBHBIM OKUPCHUEM IPOUCXOAUT
HAKOIUICHHE JKUPOBOH TKaHU B MHUOKapJe, 4YTO CIOCOOCTBYET
HapyIIEHUIO MEXKJIETOUYHOTO B3aUMOIECHCTBHUA KapIUOMHO-
IIUTOB NPEACEPANH U U3MEHEHHUIO AIIEKTPOPHU3HOTOT IS CKUX
cBoicTB mpencepanoi Tkanu. Pazsutuio @I mpu HAXBII
CIOCOOCTBYET TaKXkKe PEMOAEINPOBaHUE OEIIKa HIEIEBbIX KOH-
TaKTOB KapJMOMHOIINTOB KOHHEKCHHA U CHIDKEHHE TapacuM-
MaTUYECKUX BIMAHUN Ha cepiue. V3MeHeHue BereTaTUBHOMN
PETyIsIUKM BOZHUKAET U3-3a HAPYLICHUS TPO(PUKU BEreTaTHB-
HBIX HEPBHBIX BOJIOKOH NPH MOBBIIIEHUH YPOBHS IIIIOKO3BI B
1a3Me KpoBU y OOJBHBIX ¢ OkupeHueM. [Ipu 3Tom HabIro-
JIa€TCsl HAKOIJIEHHME KOHEYHBIX MPOAYKTOB INIMKUPOBaHUS U
3HAUUTEIHbHOE IIOBBILIIEHUE YUCIIA UX PELIEITOPOB, UTO IPUBO-
JIUT K TIOBBIIICHUIO SKCIpecCHH (HakTopoB pocta Gpudbpobdiac-
ToB [300].

OnmuH 13 BaxHBIX (hakTopoB BO3HUKHOBeHUS PDII — me-
tabonnueckue Hapyuienusi. Passurue P u CII 2 y GonbHBIX
HAXBIT BHOCHT CyIIECTBEHHBIH BKIal B (HOPMHPOBAHHE
aputMoreHHoro cyoctpara. [Tosisnenue VIP ipuBOAUT K TIOBBI-
IIEHUIO COCYAMCTOTO CONPOTHBICHUS, a HAKOIJICHHE KOHEY-
HBIX TPOAYKTOB TJIMKUPOBAHHUS CIOCOOCTBYET IOBBILICHUIO
JKcIpeccHu (pakTopoB pocta GUOPOOIACTOB, YTO HHULIUHPYET
pa3BUTHE MHOKapIUaIbHOTO (UOPO3a U YBEIUYMBACT BO30Y-
JUMOCTB Ipeacepanoi Tkauu [300].

K menee u3yueHHbIM (hakTOpaM, IpeApacroiaraloiuM K
pazBututo OIT mpu HAXBII, oTHOCHTCS HapyIIeHUEe JTHUIH-
Horo oOmeHa. [loBblmIeHME YPOBHS ATE€POTeHHBIX JIMIHIOB
MPUBOJUT K aKTUBALMU WX TMEPEKHUCHOTO OKUCIIEHUS, Tepe-
CTPOWKE MOHHBIX KaHAJIOB, IEeperpy3ke KapAHMOMUOLUTOB HO-
Hamu Ca?" u Na' u BosuukHoBeHuto OII [296].
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B psae KIMHHYECKUX MCCIEAOBaHUN ObUIO JTOKAa3aHO
3HaueHue akrtuBauuu PAAC B passutuu OII npu HAXBIIL.
Komnonentst PAAC HampsiMyio BIUSIOT Ha W3MEHEHHE
TPAHCIOPTA MOHOB KaJbLMUS M HATPUS yepe3 MeMOpaHy Kap-
JUOMHOILINTA, YTO MPUBOAUT K YKOPOUCHHIO ITOTCHIIMANA JeH-
CTBHS M YMEHBIICHUIO 3P (PEKTUBHOTO pehpaKTEPHOTO MEPUO-
na npeacepanii. Kpome Toro, B UCCIEAOBaHUSX i1 Vitro ObLIO
JI0Ka3aHo, 4TO yBenuueHHe aHruoreHsuHa Il cmocobcrByer
¢docopunupopanuto 6enka MmemOpanbl CX43 1 U3MEHEHUIO
MEXKJIETOYHBIX cBsA3el kapauomuouutoB [301]. Hapymenue
MEXXKJIETOYHOTO B3aUMOJIEHCTBHUS CHIDKAET CKOPOCTH PacIpo-
CTPaHEHUS BOJHBI BO30YKICHHS 10 TPEACEPAUSIM U UHUIIUU-
pyet nosinenue OII.

Knunuueckue ocobennocmu

Kimanueckoe teuenne OII mpu HAXBII Bo mHOTOM OmIpe-
JeIsieTcsl Halu4dueM AONOIHUTEIbHBIX (haKTOPOB PUCKA Cep-
JIEYHO-COCYUCTBIX COOBITHH, TaKMX Kak H30bITOYHAs Macca
tena, Al, CH, nucaunuaemus. IlanueHTsl ¢ BBICOKMM PHCKOM
CepIEYHO-COCYIUCTBIX OCI0KHEHUH UMEIOT TeHJEHLUIO K J10-
CTAaTOYHO OBICTPOMY IPOrPECCUPOBAHUIO APUTMHU OT MapOK-
cm3ManbHOi popMer PIT x mepcHCTHpPYIOEeH WITH TTOCTOSHHOM
¢dhopme DII.

Bo3mosicnocmu neuenusn

Jleuenune OII y nmanuento ¢ HAXBII nomkHO BKIHOYaTh
PEKOMEHIALNH [0 W3MEHEHUIO 00pa3a HM3HU M CHIDKEHHIO
macchl Tena [302]. Bonbimoe 4yucino KIMHAYECKUX HCCIea0Ba-
HUH 0Ka3bIBa€T BaXKHEHILYIO POJIb CHMXKEHHUS MacChl Tela B
cHIKeHUH mporpeccupoBanuss PII ¥ yMEHBIIEHHMH YacTOTHI
PEeLNINBOB apUTMHH.

Taxruka Benenus nauuentos ¢ HAXBII u @II Bxirouyaer
TPU OCHOBHBIX HaIpaBICHUs: Ha3HAUCHUE aHTUKOATYISTHTHOM
TEpaIuy MPH MOBBIIEHHOM pUCKE TPOMOO3IMOOINYECKUX OC-
JIO)KHEHUH; KOHTPOJb CHMITOMOB apHTMHH; JIEUCHHUE COIYT-
CTBYIOIIMX 3a00JICBaHUH U KOppeKIus (pakTopoB pucka [295].
HasHaueHue aHTHKOArylIsHTHOW Tepanuu y OonbHbIX ¢ DII
MIPOBOAMTCS HMCXOJS M3 OLGHKH pHUCKAa TpoMOoaMOoiInyec-
kux ocnoxuenuit mo mkane CHA2DS2-VASc (Congestive
heart failure — XxpoHnYeckass cepaeyHas HENOCTaTOYHOCTb,
Hypertension — runepronus, Age — Bo3pacT crapiie 75 JeT,
Diabetes mellitus — caxapHblii quabet, Stroke — HHCYIET,
Vascular disease — cocynucteie 3aboneBanusi, Age — Bo3pact
65—74 rona, Sex category — Kareropus 1oJjia) U OLIEHKH PHCKa
kpoBoteueHuit no mkane HAS-BLED (Hypertension — runep-
tonus1, Abnormal liver, renal function — HapyiieHHAsS QYHKIHS
neueHu/moyek, Stroke — uHCynbT, Bleeding — kpoBoTeueHwUs,
Labile INRs — naOuiibHbIe 3HAYSHUST MEXKTYHAPOIHOTO HOpMa-
nu3oBaHHOTO oTHOUIeHus, Eldery — moxxuioii Bo3pact, Drugs —
IIpUeM JIEKapCTB, CIIOCOOCTBYIOMIMX KpOBOTEUeHHI0). [Ipema-
paramu Bbi6opa ais nauneHtoB ¢ HAXKBIT siBnsitoTes mpsiMbie
OpaJIbHBIC aHTUKOAI'YJISHTBI.

K naubonee cnoxsbIM 3a1a4am B sedeHrH PI1 MoxxHO OT-
HECTH KOHTPOJIb CHMIITOMOB apUTMHUH. B mociieTHuX pekoMeH-
nmanusx 2020 r. BBIAENSIOT 2 CTpAaTeTHH B JICYEHUH OOJBHBIX
¢ @II: KOHTPOIb PUTMA U KOHTPOJb YACTOTHI KEITyAOUKOBBIX
cokpamieHui. JIjii KOHTPOJII YacTOThI JKEIYJAOYKOBBIX CO-
Kpamieanid y manueHToB ¢ @Il pexkoMeHI0BaH TpHeM ITyIbC-
ypexarouied Tepanuu: [-aapeHoOI0KaTOpOB, Bepanamuia,
JUITHA3EMa WIN JUTOKCUHA, BO3MOXKHA KOMOUHAIMA Ipernapa-
ToB [295]. Ilpenaparamu BbIOOpa 11t OOJIBIIMHCTBA IMAIUEH-
toB ¢ HAXBIT u @I ciykar B-aapeHo0I0KaTOPHI.

Kynupyromast Ttepanusa mnapokcuzmoB ®II npu HAXKBIT
ocyuecTBisercs U QPpepeHIIMPOBaHHO B 3aBUCUMOCTH OT CTa-
OWJIBHOCTH TeMOIMHAMHUYECKUX MOKa3arelieid. Y OONBHBIX CO
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CONSENSUS

CTaOWIBLHON I'eMOANHAMUKO JUIs1 BOCCTAHOBIICHUS] CHHYCOBOTO
putMma npu napoxcusme GIT pexoMeHJ0BaHbI K HCIIOIB30BaHHIO
npenaparel IC u 111 knacca. [Ipenaparom BeIOOpa [yIst Kyupo-
Banus @Iy nanmentos ¢ HAYKBIT Ge3 Tsxenol opranmyeckon
[IATOJIOTUM CEepla U COXPaHEHHOI cucTonmyeckoil QyHkiuen
JIEBOT'O JKETyAO0UKa CIIYKUT nponadeHoH [295]. BuyTpuseHHOE
BBEJICHHIE HAarpy304HON JI03bI Ipora)eHOHA MO3BONISIET OBICTPO
1 6€30I1aCHO BOCCTAHOBUThL CHHYCOBBIN puTM. [Ipenapar BBoaIT
BHYTPUBEHHO M3 pacuera 2 MI/Kr B TedeHue 10 mun. @apmako-
JMHaAMMKa TponadeHoHa MOo3BOJISeT Ha3HayaTh Ipernapar B Ta-
OnerupoBaHHON (hopMe B BUjIe HArpy30uHOit 10361 450600 Mr 1
UCIIONB30BATh €r0 B aMOYJIaTOPHBIX YCIOBHAX CaMOCTOSITEIIHHO
nanueHToM. Bricokast 3¢hekTHBHOCTL U G€30MacHOCTh Mpoma-
(enona (I[Iponanopma) B kymupyrouieit teparuu OI1 6bu1a mpo-
JIEMOHCTPHPOBaHAa B MHOTOIIEHTPOBOM KJIMHUYECKOM HCCIIEI0-
Banuu «IIpomereit» [303].

Jlns yaepKaHus CHHYCOBOTO PUTMA IIPU MapOKCU3MalIbHOM
dopme OIT y marmentoB ¢ HAXKBII 6e3 Tsvkenoit marogoruu
cepala peKOMEHJOBaHBl aHTHapuTMHU4yeckue mnpemnaparsl [C
KJacca, B IepBylo odepesnsb npomnadeHoH. OAHUM M3 HECOM-
HEHHBIX JIOCTOMHCTB Iponad)eHOHa SBJSETCS €ro BBICOKHUI
npoduie 6€30MaCHOCTH — PH JUTUTEIBHOM IpHEMe Ipenapar
HE BBI3BIBACT TSDKEIBIX MOOOYHBIX APPEKTOB, MPOJOTKUTEIb-
HOCTb €r0 IIPUMEHEHUS He UMEeT OTpaHUYEeHUH. Y OONBHBIX C
IpU3HAKAMH XPOHUYECKOH CeplIeYHOl HENOCTaTOYHOCTH IIpe-
maparoM BbIOOpa AJIsl KYIHPOBAHHUS U MPODUIAKTUKY TApOK-
cuzmoB OII snsiercst amuonapon [295].

IMTpu HeapPeKTUBHOCTH AaHTHAPUTMHUUECKON Teparuu MIpo-
BEJICHUE PaJiO4acTOTHOM KaTeTepHOH abmanuu ¢ u3omsuuen
JITOYHBIX BEH paccMaTpUBaeTCs Kak ajJbTepHATHBA Ipenapa-
tam [ u [1I ki1accoB y manueHTOB ¢ MapoKCU3MaIbHOU MK TIep-
cucrupytomei popmamu ®II, pu OTCYTCTBUM OCHOBHBIX (hak-
TOpPOB pelXMBa aPUTMHH IOCIE BMENIATENbCTBA (TIOXKUIION
BO3pacT, AWIATAIH JIEBOTO MIPEACePANs, HapyieHHe GpyHKIn
Ho4eK u Ap.). [ pemenust Bonpoca 0 BOSMOKHOCTH BBINOJI-
HEHUSl JTAaHHOTO BMEILIATEIbCTBA PEKOMEHIYeTCS HHIUBUAY-
QIIBHO OICHHUTH 3()(HEKTHBHOCTH U 6E30MaCHOCTE MPOLEAYPHI.

Koppekuust GpakTopoB pHcKa CepIedyHO-COCYIUCTBIX OC-
noxxHenuit y 6ompHbIx HAXKBIT u @I BriroyaeT Tepamuio,
HAlPaBJICHHYI0 Ha CHUXeHue akTuBHOCTU PAAC, nedeHue
HApYIICHUH YIIIEBOAHOTO ¥ JIMIHIHOTO 0OOMEHa, YMEHbIICHHE
BocnaneHus. [IpoBeneHHble KIMHUYECKHE MCCIIEAO0BaHUS J10-
Ka3aJu No3uTHBHBIN 3¢ dexT naruduropos AIID, 6mokaropos
peLenTopoB aHrMoTeH3uHa I, cTaTMHOB B NMEPBUYHON U BTO-
puuHoit npodunaktuke OI1. B psae paboT ObLIO MOKa3aHO, YTO
Ha3zHayeHHue MerdopMmuHa B JiedeHuu manueHtoB ¢ HAXKBIT
cHmxaeT puck passurus OIT [304].

K naunbonee nepcriekruBHbIM MeTogaM npodunaktuxu Oy
6onbHBIX HAYKBIT MOXHO OTHECTH HCTIONB30BaHUE TIPENApaToB
VIXK. doxkazano, uto tepanusi YIXK y 6onbubix HAXBIT He
TOJNBKO CHMKAeT ypoBeHb AJIT M yMeHbIIAeT BBIPAKEHHOCTb
CTearo3a, HO U CIIOCOOCTBYET CHIDKCHMIO MapKepoB BOCIHalle-
uust [305]. B uccnemoBanus in vitro IpuMEHEHHUE TPETapaToB
VIAXK nmoxkazano ymensienue pucka pazsutus OI1 [306].

3axnouenue

HAKBII siBnsiercst He3aBUCUMBIM (DaKTOPOM PHCKa pa3BU-
Tusa OII.

K mexanmzmam BozamkHOBeHust OII nmpu HAXKBII otHO-
CSIT: CUCTEMHYIO BOCHIAIUTENIFHYIO PEAKIHIO, METa00INUECKHe
HapyIIeHHUs, BRICOKYIO akTUBHOCTh PAAC.

Taktuka Benenus nanueHToB ¢ HAXKBIT u ®II BxirouaeT
TPH OCHOBHBIX HallpaBiCHHA: Ha3HAYEHUE aHTHKOAT'YJITHTHOU
TEpAaIK MPH MOBBIIICHHOM PHCKE TPOMOOIMOOIUYECKUX OC-
JIO)KHEHH; KOHTPOJIb CUMIITOMOB apUTMHU; KOPPEKIHIO (ak-
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TOPOB PUCKA CEPAECUHO-COCYAUCTHIX OcnoxHeHui. HaznaueHue
uHruburopos AIID, 6GrOKaTOpOB PELENTOPOB aHTHOTEH3H-
Ha II, ctaruroB n mpemnapatoB YIXK MoxHO HCTONB30BaTh
Juist iepBuaHOi mpodunaktuku OIT mpu HAXKBII.

PA3AEA 4. HAXBI1 n XBI1

XBIl — HagHO30/IOTUYECKOE MOHSTHE, ONMPENEsIeTCs] Kak
HapyIICHNUE CTPYKTYpPhI WK QYyHKIUH [OYEK, COXPAHSIONIEECs
Oosee 3 Mec U UMeIOIIIee TTOCIEACTBUS I 370POBBSI.

HaxarumBaeTcs Bce OoMbIle TaHHBIX, YKa3bIBAIOIINX Ha ac-
couunanuto HAXBIT u XBII BBuay obmHoCcTH HakTOpOB pHC-
Ka MX Pa3BUTHs, MPU 3TOM UMEIOTCS JTaHHBIC O HE3aBUCHMOU
aCCOLUALUK MEXTy STUMHU COCTOSTHHSIMHU.

Anudemuonozun

Pacnpoctpanennocts XBII onenuBaercs B 20-55% y ma-
nuentoB ¢ HAXBII o cpaBaenuto ¢ 5-30% y nauueHToB 6e3
HAXBII [307, 308].

JlBa MeTaaHayn3a U JJaHHBIC PETPOCIIEKTUBHBIX KOTOPTHBIX
UCCIIeIOBAaHUN YKa3bIBalOT Ha 6oJiee BHICOKYIO PAcpOCTpaHEH-
Hocth XBII y manuento ¢ HAXBII no cpaBHeHUro ¢ manu-
enramu 6e3 HAXKBII He3aBucumo ot Hammuus CII [309-311].
Crenyet OTMETHTb, YTO B OOJIBIIMHCTBE UCCIIEIOBAHUN TMarHO3
OCHOBBIBAJICS Ha TaHHBIX Y3 WiIM MOBBIICHUS YPOBHS Ieye-
HOYHBIX (hepMEHTOB.

VYV mamuentoB ¢ HAXKBIT u nponsunyTO#t cramuei ¢u-
Opo3a neuenn XbBII BeIsSBIsSETCS Yalle, YeM y NalnueHToB 0e3
¢hubpoza. ®ubpo3, HO HE CTEearo3 Me4YeHH, 3HAaYMMO aACCOIHH-
poBaH ¢ HanmuuueM ansOymuHypuu (OP 1,52; 95% JIU 1,02—
2,28; p=0,039) [312] u B 3,6 pa3a nossimaet puck XbII [313].
B 12-netHeM mpOCHEKTHBHOM KOTOPTHOM HCCII€[IOBAHUU Ma-
ruenTtsl ¢ HAXKBIT Ge3 oxxupeHnust umenu 6oJiee BEICOKUI pUCK
pazButus XbI1, uem maruents! ¢ HAXKBII u oxxupenuem [314].

Ilamozenes

®akropsl pucka XbII y mun ¢ HAXBII, He cBsa3anHbIE C
(yHKIMel neyeHu, BKIoYaoT moxuiaoit Bospact, CI, AT, uc-
XOIHO CHIDKEHHYIO PAacUeTHYIO CKOPOCTh KIyOOUKOBOW (DHITh-
tpauu (pCK®D), kypeHue, HapylieHre QyHKIUH IIATOBHIHOM
JKeJIe3bl (TUTIOTUPEO3 B CBSA3H C HAKOIUICHUEM KUPA, TUIIEPTUPE03
B CBSI3U ¢ 00pa30oBaHMEM aKTHBHBIX (opM Kkuciopona). B pas-
putre XbBII y marmentoB ¢ HAYKBIT BoBneyeH psig Gpakropos,
KJIFOYEBBIM U3 KOTOPBIX SIBJIAETCA CUCTEMHOE HU3KOMHTEHCHB-
HOE BOCIAaJICHHE, KOTOPOE 3aITyCKaeTCs MO HECKOJIILKUM BOCHA-
JIUTENIBHBIM KacKaiaM.

Hucynunopezucmenmuocmsp

OueHb TPyAHO OTHENUTH paznuunble 3ddextsr P, Buc-
LEpaJIbHOTO OKUPEHHUs U JApYyrux xapakrepuctuk MerC Ha
MMOYKH OT MOCJEICTBUN 3a00JIeBaHMs MEUYEHH KaK TaKOBOTO,
Y4HUTHIBasE UX TecHyr B3aumocBs3b ¢ HAXBII. P ¢opmu-
pyercsa npu HAXBII BcnencTeue BHICBOOOKIACHHUS OOJIBILO-
ro xomuyectBa CXKK u mpoBOCHaNUTENBHBIX ITMTOKHHOB.
Kpome Toro, ¢popmuposanuo NP cnocoOcTByOT QeTynH-A
u agunoHekTuHsl. [lo mepe mporpeccupoBanus HAXBII go
HACT BocnanutenbHblii kKoMIoHEeHT 1 VP oTBeTCTBEHHBI 32
CHCTEMHYIO DHJOTEIHAIBHYIO AUCHYHKIUIO U CTPEecC SHIO-
MJ1a3MaTHYEeCKOT0 PETHKYJIyMa, BBI3BIBAIOIINE IOBPEKICHHE
MOJIOLIMTOB B KJIYOOYKax C MOCIEAYIOIIeH MPOTEHHYpHUeH u
nporpeccuposanuem XbIT [315].

Ixmonuueckoe nakonnienue Hcupa

B skcnieprMeHTe Ha )KUBOTHBIX TIOKa3aHO, YTO BBICOKOXKH-
poBast/hpyKTO3HAS JHEeTa IPUBOAUT K MOBBIIICHUIO SKCKPEIHH
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anpOyMHHA ¢ MOYOH, MOBBIIIEHUIO YPOBHA TpaHCaMMHa3 U
YBEJIMYCHHIO PUCKA OIYXOJIeH MEUSHH MO CPAaBHEHHIO CO CTaH-
JAPTHOM TUETOH.

MHUKpPOCKONIMYECKHE MAEMO3UTHl JIMMUAOB NPHBOIWIA K
YCKOPEHHIO TIOBPEKACHUS U TOYEK, U TEUSHHU, UTO MO3BOJISICT
MPENIoIararh CBI3yOUIYIO PO BHYTPUKICTOYHOTO HAKOILIE-
uus xupa mexay HAXBIT u XBII [316]. IIpu sTom Ha3Have-
Hue (peHoduOpara 3aMeIsI0O BHYTPUKIIETOUHOE HAKOTUICHHUE
JKHpPa U 3aMEJBSUIO POrPECCUPOBaHKE TIEYEHOUYHOTO U TToUYed-
Horo npoueccos [315].

Cuznanvusiit nymoe Wnt

Hapymenue KirodeBeIX A NOAJEpKaHHUS TOMEOCTas3a
KJICTOYHBIX CUTHAJBHBIX ITyTeH HIPaeT BaXKHYIO PO B Pa3BU-
tun XbII y manuentoB ¢ HAXKBII. AHOMannu B cCHTHaIBHOM
nyTd Wnt — OTHOM M3 BHYTPUKJIETOYHBIX CHUTHAJIBHBIX MyTeH
JKMBOTHBIX, PETYJIUPYIOIUX dMOpHorenes, 11 hepeHupoBKy
KJIETOK U Pa3BUTUE 3JI0KAUECTBEHHBIX OILyXOJEH, — accoLUu-
POBaHBI C HAKOIUICHHEM >XHPa, XPOHHYECKUM BOCHAJICHHUEM
1 ($uOpO30M, UYTO BHOCUT BKJIAJ B pa3BuTHe Kak XbII, Tak u
HAXGBII [317].

benku, céazvigaromjue pezynamopnoie

/1eMenmoul cmepona

benku, cBA3BIBAIOIIME PETYIATOPHBIE 3JIEMEHTHI CTEPOIa,
aKTUBUPYIOTCA B aHAOOJIMUECKOM COCTOSHUH, YTO 3aIlyCKaeT
UHCYJIMH3aBUCHMBIE CHUIHAJIbHBIC IIyTH U IOBBINIAET 3HO-
TUIa3MAaTUYECKU PETUKYISIPHBINA CTpecc. DTH TPOIECCH, B
CBOIO OYepellb, IPUBOIAT K MOBBIIICHHUIO JUIIOTEHE3a U Temna-
TOCTEaTo3Y, a CIIEN0BATENLHO, — K IporpeccupoBannio XbII u
MerC [318].

Memabonuzm ¢ppykmo3wt u moueeoii KUciomol

IoBbimenHoe noTpebiaeHue GPYKTO3bI CBA3aHO C MOBPEXK-
JICHUEM ITeUeHH U [T0YEK, YBEININBAs JIUIIOTEHE3 de novo B Tie-
YEeHHU U 00pa30BaHNE MOUEBOM KUCIOTHL, YTO IPHUBOJUT K OKUC-
JIUTEILHOMY CTPECCY MUTOXOHPHN U HAPYLIEHUIO BEIPAOOTKU
agenosunrpudocdara. Y nanuenros ¢ HAXKBII runepypuke-
Mus siBisieTcs (hakTopom mporpeccupoBanus XbII, 4To mo3Bo-
JSIeT MPEATOIaraTb Pojb MOYEBOH KHCIOTHI KaK CBSI3YIOIIETO
3BeHa Mexay MetC, HAXBIT u XBIT [315].

IloBbIIEHHBIH ypOBEHb MOYEBOM KUCIOTHI B MOJEISIX Ha
JKHBOTHBIX CITIOCOOCTBYET TIIOMEPYJSIPHOW THIIEPTEH3UU U TY-
OyJIoMHTEepCTHIIMATBHOMY (HPUOPO3y — JBYM IMpOLEccaM, CIIO-
cobctByromM pa3sutuio XBII. B cBorwo ouepens MoueBas
KHUCJIOTA J0303aBUCUMO CTUMYJIUPYET SKCIPECCUIO allbJI030pe-
IYKTa3bl B KIIETKaX CHHYCOMIAIBLHOM BBICTHIIKH, KieTkax Kym-
(epa, 4TO yBEJMUUBACT BHIPAOOTKY SHAOTCHHOH (DPYKTO3BI U
Hakorienue TI B meuenu [315].

Mukpoouoma KumeyHuKka

W3meHeHns: MUKpoOHOMa KHIIEYHUKA BOBJICUEHBI B I1aTO-
reHe3 HAXKBII u XBII. IToBblieHHOE TOTpebIeHIe PPYKTO3bI
u nedurut 25(OH) Butamuna D BBI3BIBAIOT AUCOMO03, KOTOPBIN
MOXXET HANPSMYIO NMPHBOAWTH K HU3KOMHTEHCHBHOMY BOCIa-
nenuto, orBeTcTBeHHOMY 3a pasButre HAXKBII n XBII. {uc-
6103 U mocienyomas MUKpOOHas (epMEHTaIMs MOBBIIIAIOT
HPOIYKIMIO YPEMIHYECKHUX TOKCHHOB — HHIOKCHI-CYIIb(aTa
p-kpe3un cynbdara, peryrupyromux (epMEHThI UTOXPOMa
P450 B neyenn (0ch KHIIEYHHK—TICYCHb—IIOUKH). B 3kcnepu-
MEHTE I0Ka3aHa CIOCOOHOCTh MUKPOOHOTHI KUILIEYHUKA ME-
TaboNIN3MUPOBATh XOMUH B TpuMeTHiaMmcuH-N-okcua (TMAO),
obnamaronuii Kak Hepo-, TaKk ¥ renaroTOKCUIHOCTHIO [315].
Haxonen, onpeneneHHble BUABI MHKPOOHOTHI IPOAYLHPY-
I0T KOPOTKOLIETIOUEYHbIE XKUPHBbIE KUCIOTHI (OyTUpaT, arerar,
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IIPONUOHAT), CIIOCOOHBIE HApyLIaTh LEIOCTHOCTh KUIIEYHOIO
Oapbepa. [Tonagas B KPOBOTOK, KOPOTKOLETIOUEUHBIE KHPHBIC
KHCJIOTHI CIIOCOOCTBYIOT CHCTEMHOMY BOCIIAJICHUIO — OCHOBHO-
My MexaHu3My B3aumocBs3u Mexxny HAXKBIT u XBII. Jluc6mno3
MOCPEACTBOM HHAOKCUWICYIb(aTa TakkKe MOXKET CIOCOOCTBO-
BaTh YCHJICHHIO aKTHBALUH TPOMOOLMTOB (MEAMATOpa CBS3U
mexay HAXKBIT u XBIT) ¢ mocnenyronuM BEICBOOOKICHUEM
IPOBOCTIAJIUTCIIbHBIX HUTOKHMHOB, XEMOKUHOB U q)aKTOpOB po-
CTa, BBI3bIBAIOIUX [IPOrPECCUPOBAHUE 3a001€BaHUS IEUEHU 3a
cuet aktuBanuu 3K U yBeIHIeHUs NPOAYKIIMU BHEKIETOYHOTO
Marpukca. [Iponecc akTHBaMu TPOMOOLUTOB MOIYJIHUPYETCS
6enxom Klotho, cHIKeHUE KOTOPOTO OMPENENICHO KaK OOUH U3
CaMBIX paHHUX OHoMapkepoB nporpeccupoBanus XbII, aHrno-
rene3a u crapenus [319]. Tlpu XBII Taxxe HabIrOMaETCS TM0-
BBILIEHHAs] aKTUBALMSI TPOMOOIINTOB 1 OCTAa0IeHHbIH OTBET Ha
JIBOIHYI0 aHTUTPOMOOIIUTAPHYIO TEPaIuIo.

PeHuu-auzuomeH3uH-aﬂb00cmep0H03aﬂ cucmema

PAAC Bosneuena B narorene3s HAJKBIT u XBII. Axumno-
LOUTHI AKCTpeccupyioT Bce KoMmoHEHTHI PAAC wu siBistroTcst
ucroyHukoM 30% UUPKYIMPYIOUIET0 PEHHWHA, aHTMOTEH3HMH-
nipeBparatoero ¢pepmenra u anrunorensuna Il [320]. ITouku u
TIEYeHb TaKXKe IKCIpeccupyroT komrmoHeHTH PAAC u yyacTBy-
10T B aKTHUBAllMU IUpKynupytomiei u tkaneBoit PAAC. B neue-
Hu anruoTteHsuH Il cnocoGcrByer WP, nunorenesy de novo u
MIPOLYKIMY MPOBOCIAIUTENBHBIX [IUTOKUHOB. DTH HPOLECCHI
3amycKarT GuOporeHes, KOTOPBIH B CBOKO OuYepe/ib MPUBOIUT
K THCTOJIOTHYECKAM M3MEHEHHAM Ie4eHH, HaOIIoaaeMbIM IIpU
HAKBII. B noukax aktusanus PAAC npuBOAUT K SKTONUYEC-
KOMY pPEHAJIbHOMY OTJIOXKEHHUIO JIUIHIOB, OKHCIUTEILHOMY
CTpEeCCy M BOCHAJICHHIO, @ TeMOIuHaMU4Yeckuid dpdekT akTu-
Bauun PAAC — BazokoHCTpHKIUS 3 depeHTHOH apTeproIIbl —
K TioMepyiockieposy. Takum oopazom, PAAC neuenu u nouex
CTaHOBUTCSl NPUBJIEKATEIbHON TEPANEBTHYECKONW EIbI0 UL
6nokaabl mporeccoB Gpudposza mpu HAXKDB u XBIIT.

OKucnumenvHwlil cmpecc

OKHUCIUTENBHBIA CTPECC UTPAET BAXKHEHIIYIO POJIb B T1ATO-
reaeze HAXBIT u XBII. Hykneaprsrit 3puTpoua-cBsI3aHHBIN
(dakrop-2 (Nrf2), HanGonpias SKCpeccusi KOTOPOro HabIko-
JaeTcs B IEYSHH M TIOYKAaX, MPSMO PEryIUpyeT TPAHCKPHUIILIHIO
psilia aHTHOKCHIIAHTHBIX U IETOKCH(DUKAIIMOHHBIX (pepMEeHTOB
IyTeM CBS3BIBAHUS C MX DJIEMEHTaMH, OTBETCTBEHHBIMH 3a
MIPOTUBOOKHUCIUTENbHBIN oTBeT [320]. Takum oGpazom, Nrf2
ABNETCs MPOTeKTUBHBIM (akTopoM npotuB HAXKBIT u XBII.
D¢ (HeKTUBHOCTh €CTECTBEHHBIX M HMCKYCCTBEHHBIX aKTHBa-
topoB Nrf2 mns neuenus auaderndeckoit XBII orennBaach
B uccinenoBanmsx Bardoxolone ethyl and kidney function in
CKD with type 2 diabetes (BEAM) u Bardoxolone methyl
evaluation in patients with chronic kidney disease and type
2 diabetes: the occurrence of renal events (BEACON) [321].
Hecmorps Ha 10, uto B uccinenoBanuu I ¢paszst BEAM 0Oap-
JIOKCOJIOH mpuBouI K noBbiieHuto pCK®, B nccnenoBanuu
III pa3st BEACON oH He mMOATBEpIHI CIIOCOOHOCTh CHIKATh
PUICK pa3BUTHUS TEPMUHAIBHON MMOYEIHON HEJOCTAaTOYHOCTH H
OBbLT aCCOLIMMPOBAH C MOBBIIIEHUEM PUCKA CEPAECUHO-COCYIHUC-
TBIX COOBITHI, YTO NPUBEJO K IOCPOYHOMY HPEKpaIeHHIO HC-
ciemoBanus [321].

T'enemuueckue gpaxmopui

Tecnyto ca3p mexny HAJKBII u XBII Bo MHOTOM Omnpene-
JSI0T reHetndeckue Gaxropsl: awtens G rena PNPLA3 u an-
nens T rena TpaHcMeMOpaHHOTO 6-TO 4YlieHa cyniepceMeiicTBa 2
(TM6SF2). Tlonumopdusm rs738409 rena PNPLA3 wrpaer
BaXHYI0 poib B mporpeccupoBanun HACT, pucka panHero
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MOBPEXKJCHUS KIyOOUKOB U KaHAIBLEB, ONpeenseT Ooiee
HI3Ky10 pCK®, MOBBIIICHHYIO YaCTOTY MHUKPOATEOYMUHYPHH
W TIOBBILICHHYIO pactpocTtpaHeHHocTh XbBII He3aBucumo ot
craryca HAXBII/HACT. C apyroii cTOpoHbI, moaumMopduszm
rs58542926 rena TM6SF2, ces3annbiii ¢ pazsutieM HAXKBII,
MOXKET ObITh HE(POIPOTEKTOPHBIM [322].

Tepanesmuueckue emeuiamenscmea

npu HAKBII u XbI1

IMTarorenernueckue cBa3u M oOIue (HaKTOPbl PUCKA MEXK-
ny HAXKBIT u XBII nogyepKkuBarOT BaKHOCTH OOJiee paHHETo
HAOIONCHUSI M CTPOTOr0 KOHTPOJIA OOIIMX METabOIMYECKUX
(akropoB pucka. Ilpodunakrnyeckue crparerun XbBII npu
HAKBII orpanuuensl. OcHoBy nedenuss HAXKBII cocrapmstor
M3MEHEHUs 00pa3a jKHU3HH, HalpaBlieHHbIC Ha CHUxkeHue 1P, —
nera U Gu3HYecKre YIpaKHEHHs CO CHIDKEHHEM MacChl Teja
He MeHee yeM Ha 5—10% [320].

D dexruBHocts Onmokaael PAAC ¢ ucmonb30BaHHEM WH-
ruoutopoB AII® u BPA onenuBanach B HEOOJBIINX PaHIO-
MH3HPOBAHHBIX KOHTPOJIUPYEMBIX MCCIECJOBAHUAX Y Ialy-
entoB ¢ HAXBII. B yactHocTH, B uccnenoBanuu Fatty Liver
Protection by Telmisartan (FANTASY Trial) npuMeneHue
tenmucaprana — BPA ¢ aktuBHOCTEIO B oTHOmeHnn PPAR-y-
peLenTopoB — okaszajnoch Oonee 3(GEKTUBHBIM, 4eM HpH-
MEHEHME BaJiCapTaHa B OTHOIICHUU CHUDKEHUS! BOCIIAJICHUS,
MHJIEKCa aKTUBHOCTH, ctaanu Gudpo3a HAXKBIT u mukpoass-
oymunypuu [320]. B apyrom uccnenoBanuu anutenbpHoe (60-
nee 1 rona) npumenenune MATI® nunu BPA y manumenrtos ¢ XBIT
C3 cranun, tepmuHanbHoi XBII m mocne TpaHcIiaHTauuu
MOYKH OBIJIO acCOIMUPOBaHO ¢ MeHbInel yacroroir HAXKBII u
MEHBIIIEH JKECTKOCTBIO TEYSHU M0 CPAaBHEHUIO C IAI[MEHTaMH,
HE IPUHUMABIIUMHU 3TH npenapatsl [320].

Wuruburopst HITIT-2 y nanuentoB ¢ C/I 2 urparor Bax-
HYIO POJb B YIyYIICHHH DIMKEMHYECKOTO KOHTPOJS, MOTEpe
BeCa, CePIAEYHO-COCYANCTBIX U PEHANBHBIX HCXOAaX, CHUKEHUH
YPOBHSI MO4eBOM KucioTbl. Kpome Toro, atu mpemnaparsl Mo-
ryT 3amennarts nporpeccuposanue HAXBII, uto omnpenenser-
cst anmactorpaduelt U ApyruMH MapkepaMy JaHHOW MaTOJIOTHH,
Orarozapst yMEHbIICHHIO BOCIIATIEHNS M 00pa30BaHuUsI aKTHBHBIX
(opM KHCIOpOIa, UrparOLIMX KIIOYEBYIO POJIb B IATOTEHE3e
HAXBIT u HACT [323]. OGnaznasi BO3MOXKHBIM ITPOTHBOBOCIIA-
JIUTETBEHBIM JISHCTBUEM HapsIy ¢ Kapauo- U He(POIPOTEKTUB-
HbIMH 3 dexramu, aronuctsl pernentopoB ['TIII-1 craHoBsTCS
npusiekarenbHbiMu areHTamu pu HAXKBIT u HACT. Oto oco-
GEHHO 3HAYUMMO IIPU [IPOrPECCUPYIOILEH T0YEUHOM NAaTOIOI Y.

IpencraBuTens THA30IUAVHANOHOB — ITHOTIMTA30H B HEC-
KOJIBKUX PaHIOMU3UPOBAHHBIX KIMHUYECKUX HCCIECIOBaHUIX
[OKa3aJl [IOJI0XKUTENbHbINA 3(QEKT Ha TUCTONATONIOTUIO U METa-
oommueckue ¢pynkunu y manuearos ¢ HAXBII [116, 117], a B
nociuenyoieM Obl1 0100peH AMEPHKaHCKOH acconuariei mo
W3YUYCHHIO 3a00JIeBaHMIA ITEUEHH B Ka4eCTBE (hapMaKoJIOrudec-
KOrO areHTa Ipu Tucroioruuecku mnoarsepxjacHHoM HACT.
Panee ObUTO TIOKa3aHO, YTO MHOIIHMTA30H YIy4IIaeT cepred-
HO-cocynucTeie ucxoanl y nanuertoB ¢ XbII u C/I.

Jedurur 25(0OH) Butamuna D, cBSI3aHHBINH ¢ yBEIUUCHU-
eM TsoxecTd HAXKBIT u XBII, 00bscHUMBLI (Qu3nonorueit ero
aKTHBalUWH (THAPOKCHINPOBAaHHE KaK MEYSHBIO, TaK M HOYKa-
MH), HEOOXOOMMO BOCIIOJHATH C YYETOM TEpPareBTUYECKUX
nocnencTBuid. B Hacrosliee Bpems MPOBOAATCS HCCIIENOBaA-
HUS A5 oueHKu ucnosb3oBaHus 25(OH) Butammna D npu
XBIT m HAXBII/HACT (NCT00893451, NCT01623024 n
NCT02098317, www.clinicaltrials.gov).

B sxcnepuMeHTaNbHBIX )KMBOTHBIX MOZIEIaX TPAHCILIAHTAIHS
(hekanbHOI MHUKPOOHOTHI, aHTHOHOTHKY, MOTpeOIromue (Gpyk-
T3y, cHIkamu Tspkectb HAXKBII, Torna xak ornpemeneHHbIe ipo-
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ouoruku (Lactobacillaceae vmn Bifidobacteriales) ymeHblanu
MPOTEHHYPHIO M CUCTEMHOE BocnajieHue y ocobeii ¢ XBIT [324].
HeoOxoqumbl UCTIBITaHMS Ha JIFOIX IS TAJTbHEHIICH OLIeHKH Te-
pareBTUYECKOrO 3HAYEHHSI OCH KHUIIICUHUK—TIEYeHb—TIOUKH.

B 6mmxkaiimme ronst HACT cranet Hanbosnee yacTbIM ITOKa-
3aHUEM ISl TPAHCILIAHTALWY TTeueHd. M nake mpu oTCyTCTBUH
BBIPAXKEHHOH MOYeYHOW AMCOHYHKLUMH B JIOTPAHCIUIAHTAIOH-
HOM TIEpHOZIe BHICOKA BEPOSITHOCTh €€ Pa3BUTHS IIOCIIE TPaHC-
IUTAaHTALMK TIEYEHH T0JI BIMSHUEM UMMYHOJEIPECCAHTOB, 0CO-
OEHHO MHTMOUTOPOB KaIbIMHEBPUHA.

Takum 00pa3oM, OYEBHHO HAJMYUE TECHOH CBSI3U MEX-
ny HAXBII u yBenmuueHHEM pacrlpoCTPaHEHHOCTH M 3a0o-
neBaemoctu XbBII, HE3aBUCHMO OT OXXHpEHUs, THIEPTOHUH,
CJ 2 n npyrux oOUMxX CepAeYHO-TIOYEYHBIX (DAKTOPOB pHCKA.
PNPLA3 reHOTUIIPOBaHUE MOXKET OBITH IIOJIE3HO JJIS BBISBIIE-
Hus noxnrpynns! nanuertos ¢ HAYXKBII, kotopsie nmonBepxKeHsl
Gosee BbIcOKOMY pHUCKY pa3Butusi XBII. JlanHble nccienoBa-
HUI NPU3BIBAIOT K aKTUBHOMY M CHCTEMAaTHYECKOMY TOHUCKY
XbII y nanuentoB ¢ HAXBII nis nposeaeHus 0ojee paHHETO
W arpecCHUBHOTO JICUEHHS I10 ITOKA3aHUAM, a TAK)KE YKa3bIBAIOT
Ha HEOOXOAMMOCTH BKJIIOYEHHS TOYEYHBIX MCXOMOB (M3MEHe-
Hug pCK® u ansOymunypuy, pazsurue XbII) B Oynymme PKU
3¢ PeKTHBHOCTH W OE30MACHOCTH HOBBIX METOIOB JICUCHHS
HAXBII nimn HACT.

3aknwouenue

HAXBII acconmmpoana ¢ mossimenneM prcka XbII. I1a-
uuenToB ¢ HAXBII crexyer paccmarpuBarh Kak TpyIiy BbI-
coxkoro pucka XbII.

HuskonHTeHCHUBHOE  BOCIANIEHHE, XapaKTepHOE  JUIs
HAJKBII, saBnsieTcs KiroueBbIM MeXaHU3MOM natorene3a XbI1,
MIPOrPECCUPOBAHUS IEUCHOYHOTO U MTOYEYHOTO MOPAKEHHUS.

TeparneBTU4YeCcKHe CTpaTerud, HalpaBICHHbIE HAa YMEHb-
menue VP, nonasnenue Bocnanenus u onoxkaxy PAAC, moryr
00J1a1aTh TPEUMYIIECTBOM JIJIsl 3aME/UICHHS TEYCHOYHOTO U
MOYEYHOTO MOPAKEHUSI.

PA3AEA 5. OCHOBHbIE MOAOXEHUA
KOHCEHCYCA

HAXBII — mHOrOCHCTEMHOE 3a0051eBaHue, TpeOyroliee co-
OTBETCTBYIOLIETO KJIMHUYECKOTO MOIX0/Ia: CKPUHUHTA, paHHE!
JIUarHOCTHKH, JICUEHHs] W MPOPHUIAKTHKH ITIOBPEKICHHS Teye-
HH ¥ OCHOBHBIX ACCOLIMMPOBAHHBIX COCTOSHHM.

B nnarnoctuxe HAXKBII He onuparorcs Ha KIMHUYECKYIO
KapTUHY, ITOCKOJIbKY 3a00JI€eBaHHE MPOTEKAeT OeCCUMIITOMHO
100 ¢ HecTIeMDUUSCKIMHU cuMITOMaMu. [ ompeneneHus
cTearo3a IEeYeHH B KIMHWYECKOH HpaKkTHKe MPEeHMYLIECTBO
OTAaeTCsl MPOCTOMY M JOCTymHOMYy Merony Y3U mneuenw,
HECMOTpPS Ha €ro OrpaHu4YeHHs (CIOCOOHOCTb OOHApPYKHUTh
cTearo3 medyeHu, eciam ero Oomee 12,5-20%). duarnocTu-
ka HACT (BocmajeHusi) HPOBOIUTCS TOJILKO ITOCPEACTBOM
OMOTICHM TEYEHH M TUCTOJOTMYECKOTo uccienoBanus. s
JIMarHOCTHKH (pHOpPO3a C yCIEXOM HCIONB3YIOTCS HEHHBA3UB-
HbIE TECTHI (CBIBOPOTOYHBIC MapKepbl B/0e3 KOMOWHALIMHU C
OnoMeTpudYecKUMH IapaMeTpaMy, METOAbl BU3yaJbHOH Aua-
THOCTHKH). B KJIMHUYECKYIO TPAKTUKY PEKOMEHYIOTCS CIIe/y-
IOIIMe W3 HUX M, COOTBETCTBEHHO, ITOPOTOBBIC 3HAYCHUS JUIS
UCKJIFOUEHUS Tskeoro Gpudpo3a — oCHOBHOTO (hakTopa Hera-
TUBHOTO clieHapus TeueHus oonesnu: FIB-4<1,3; NFS<-1,455;
ELF™<9,8; FibroMeter™<0,45; FibroTest®*<0,48; mioTHOCTH
TKaHH [1eYeHH METOJIOM TpaH3ueHTHOH »actorpaduu <§ klla.
Ecnn npn npumenennn HenatenToBanHoi Metoauku FIB-4 mo-
Jy4eHo 3HadeHue >1,3 (CBUIETENbCTBO TshKenoro Gpuodposa), To
€ro MOJITBEPANUTH/UCKITIOUUTD 11EJIECO00Pa3HO C MPUMEHEHHEM
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OJTHOH M3 NMAaTEHTOBAaHHBIX METOAMK (TPaH3UEHTHAS AJIaCTOTpa-
¢us, FibroTest® u T.1.).

HAXBIT — 3to 3aboseBaHue, KOTOPOE HE TOJIBKO XapakKTe-
pHU3yeTCsl MPOrPeCCUPYIOILUM NOBPEXKICHUEM I1€YE€HH, HO CBSI-
3aHO C Pa3BUTUEM OCHOBHBIX BHCTICUCHOYHBLIX OCHOH{H@HMﬁ,
cpenu kotopeix CC3 u CJ nenaroT OCHOBHOM BKJIaJ B CMEPT-
HOCTb HACEJIECHUS.

Jleuenue HAJKBII mpecnemyer naBe OCHOBHBIE IIENIU:
NpoQHIaKTHKAa TPOTPECCHPOBaHUS 3a00JEBaHUs TCUCHH,
perpecc crearosa, crearorenarura u (uOpo3a, CHIXKEHHE
KapauoMeTaboinyeckux (GaxkropoB pucka. OHO BKIOYAET
HEMEIMKaMEHTO3HbIE Mephl (aueTra M (usuueckas axTHB-
HOCTB), HalIpaBJICHHbBIE HA CHW)KEHHE Beca U (papMaKoTepariuio.
Knuanueckue uccienoBanus dpdekra mogudukanum odopasa
JKM3HU TIOKa3bIBAIOT, YTO JHeTa (ONTHMAJIbHO — CPEIU3EMHO-
MOpCKasl, a TaK)Ke HU3KOKaJIOpUHHAsS W KETOAHMETa), OrpaHH-
YEHUE JHEBHOW KaJOpPUHHOCTH MHULIM U (QU3MYECKUE YIpPaxK-
HeHUs MO3UTHBHO BIusIOT Ha TedeHue HAXKDBII u npuBonst x
YMEHBIIIEHUIO BCEX €€ COCTaBJIAIOLIMX: CTearo3a, BOCHaleHHs
u ¢ubpoza. Jlns perpeccun crearo3a y MalUEHTOB C OXKHpPE-
HHEM HeoOXOIMMO CHHM3UTH BeC Ha >5%, cTeaTorenarura — Ha
>7%, hpubpo3a neuenn — Ha >10%; y nmanueHToB 63 OXKUPEHHS
JKeJIaTeIbHO CHU3UTH Bec Ha 3—5%.

IIpenapatel, mpuMeHsieMble B KIMHUYECKON MPAKTUKE: TH-
azomuauHauonbl, ButamuH E n Y/IXK. OnHoBpeMeHHOE nieii-
CTBHE HA CHIDKEHHUE KapANOMeTabOoINUeCKHX PHCKOB H perpecc/
NpOMUIAKTHKY HPOTPECCHPOBAHUS ITIOBPEKICHUS IEUCHU
nokazano tonbko Uit YIXK. Ilpemapar Taxke xapakrepusy-
eTCsl XOpOIIUM MpoQuiIeM 0e30MacHOCTH, TeMaTONPOTEKTUB-
HBIM M CHHEPTHYHBIM THIOJIHIHIEMHYECKUM d(PdexToM mpu
KOMOMHHPOBAHHOM IIPUMEHEHHH CO CTaTHHAMH, YTO JeNlaeT
€ro OJIHUM M3 IperaparoB BbIOOpa MpH JICYCHUH BCEX CTaIHi
HAXGBII. DddexrusrocTs npumeHeHus YXK He 3aBucHT OT
JIOCTIKEHHS LIEJIEBBIX 3HAYEHHH CHUYKCHHSI MAcChl TeJa B OTHO-
IIEHUH TIEYCHOUHBIX (PYHKIHMOHAJIBHBIX TECTOB M JIUIHIOTPaM-
Mbl. [lo-BUIMMOMY, OJHOBPEMEHHOE JIOCTHIKCHHE CHYDKCHHUS
Maccel Tena >5% 3a cueT MomM(HKanuK 00pa3a >KU3HU MpU
teparnu YJIXK obecrieunBaeT AOMOTHUTENbHBIN 3((GeKT Ha
FLI. YAXK Takxe obecrieunBaeT mpoduiiakTuky oopa3oBaHus
KaMHEH B JKeITYHOM ITy3bIpe Ha (oHe moxyneHus. B Tekymmx
KJIMHUYECKUX MCCIIEA0BAHUAX U3YydaloTCs IIpernapaThl, KaK BIIH-
SFOLIME Ha BocmayieHne U (puOpo3 B MEUeHH, TaK U HAITPaBJICH-
HBIE Ha JIeUeHHe OXupeHus, qucaununemun, CJ1 2.

I'IP na pone HAXKBII B 25-50% ciyuaeB pa3BuBaeTcs B
OTCYTCTBHE LIUPPO3a, Yallle B PaCIPOCTPAHEHHOU CTaJuH, YTO
u ompezaenser HeOnaronpusTHeld nporHo3. CkpunuHr '[P
y Gonpubix HAXBII B orcyTcTBHE BBIpaxKeHHOro ¢udposa/
UppO3a HE PEKOMEHLyeTCsl B CBS3M C HU3KOW 4acTOTOH JaH-
HOH omyxonu Ha TakoM ¢oHe (0,01% B momymsnum) U SKOHO-
muueckor HeaddexkruBHocThIO. [Ipodunakruka '[P Ha done
HAJXKBII He ominyaercss OT OOLIMX NPHUHIMIIOB BEACHMS Ma-
IIUEHTOB C >KUPOBOH OOJIE3HBIO INMEUEHH, BKJIIOYAs 370pPOBBIN
o0pa3 Xu3HHU, 00ImePH3HIECKyI0 aKTUBHOCTD M OTpaHWYCHHE
KaJIOpUITHOCTHU chefaeMoi muiy. B psiie uccnenoBanmii moxa-
3aH aHTUKaHLeporeHHsli sdpdexr VXK.

YuuTeiBas B3aMMOCBS3b ITaTOI€HETHYECKUX MEXaHH3MOB
HapymieHnit yrieBomHoro oomena u HAXKBII, mnarmenToB
¢ C 2 HeoOxomuMo 0O0C/I€I0BaTh HA HaJHMYHE ITOro 3a0o-
JICBaHUS TEYEHH BHE 3aBUCHMOCTH OT YPOBHS IEYCHOUYHBIX
(hepMeHTOB. AHAOTMYHO PEKOMEHJIyeTCs] CKPHHHUPOBATh Ia-
uueaToB ¢ HAXBII na mammaune CJ 2 u qpyrux HapyieHHA
YIJIEBOAHOTO OOMEHA IyTeM ONpPEAENEHHS INIIOKO3bI IIa3MBbl
HATOIAK WM IIMKO3WIMPOBAHHOIO remMornoduna. Ilepopaib-
HBIM ITIIOKO30TOJIEPAHTHBIN TECT C 75 T NIIFOKO3bI TAKIKE MOXKET
OBITH MCIIOJIB30BAH AJISI CKPUHHHTA.
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HAXGBII TecHo accouuupoBaHa C OKHPEHHUEM, OCOOCHHO
abnoMuHaIbHBIM, 1 MeTC, 4TO 3HAYUTEIHHO MOBBIIIACT Kap/IH-
omeTabonuuecKuil puck 1 oTpaskaeTcs Ha 3a00/1€BaeMOCTH, IIPO-
THO3€ U IPOJIOJDKUATENEHOCTH JKU3HU OOJBHBIX. TakuM 00pazom,
MOYKHO BBIJIEIUTH TPYHITBI BBICOKOTO prcka passutust HAXKBIIL:
nauueHTsl ¢ oxupenueM, CII 2, nucnunuaemueii, MerC, cun-
JPOMOM TOJIMKHUCTO3HBIX SIMYHUKOB. O)KUpEHHE CIIYXUT (hakTo-
poMm pucka paszsutus Gpudposa neuenu y 6onsHbx HAXKBIL.

B xauectBe mpenukropoB paszsutus HAXBII ompenenen-
HYIO pOJIb UTPAeT MoueBas Kuciora. Ee ypoBeHb UMEET caMo-
crosrenbhyo cBi3b ¢ HAXBIIL. B kauectBe mapkepa rumep-
YPUKEMHUH PEKOMEHIYeTCsS paccMaTpuBaTh YPOBEHb MOYEBON
KHCJIOTHI BbIe 360 MKMOJIB/T.

HAXBII moxer BbICTynaTh B KadecTBe (akropa pHCKa
camwkennss MIIK. OngHako To4YHasi MaToreHeTHYECKas CBS3b
mexay HAXBII u ocreommoposom emte ve ycranoiena. Coor-
BETCTBEHHO CKPHHUHT OCTEONOpO3a 1 HaOIIONEHUE 33 COCTOSI-
HueM koctelt y namueHTtos ¢ HAXKBII B HacTosIee Bpems He
TIPOBOASTCS.

HAXGBII ciyKUT CHIBHBIM CaMOCTOSTEIBHBIM (DakTopoM
pucka passutusg CC3. JlekapcTBEeHHbIE INpemnaparsl, JO0Ka3aH-
HO Y/Iy4lIalOIIUe CEPAEUHO-COCYAUCTBIM MPOrHO3 (CTaTUHBI B
MOHOTEpAIMi 1 B KOMOWHALMK C H3ETUMUOOM), HE OKa3bIBAIOT
HeOnaronpusitHoro Teuerns Ha HAYKBIT u coxpansitot cBoo 3¢-
(bexTuBHOCTD y 3TuX narueHToB. YIXK, Oyayud MONIMNOTEHT-
HOU MOJIEKYJION C MHOTOYHCIIEHHBIMHU TUIEHOTPOIHBIMU 3 ek-
TamHu, 00Ma1as BEICOKOH 3¢ GekTHBHOCTHIO B sieuennd HAJKBII,
MOXET BHOCUTH JIOTIOJTHATENBHBINA (D (EKT B CHIKEHHE ceped-
HO-COCYAUCTOTO PHUCKa, MOBbIIIAs 3(P(HEeKTHBHOCTD JIUIUAOCHH-
JKaroIEH Tepanuy.

HAXGBII cnyuT HEe3aBUCHMBIM MOTUGHIUPYEMbIM (ak-
TopoM pucka pa3Butus Al Jleduenne Al' 1OIKHO IPOBOIUTHCS
B COOTBETCTBHUH C JCHCTBYIOIIMMHU KIIMHUYECKHUMU PEKOMEHa-
LUSIMH.

HAXBIT otHOCHTCS K MPOTPOMOOTHYECKHM COCTOSHH-
sMm. PerymsapHble ¢usmueckue ynpakHEHHs, PEKOMEHIyeMbIe
B KayecTBE KJIIOUEBOM HEMETUKAMEHTO3HOM Mephl JIeUeHHUs
HAXBII, okassIBatoT OnaronpustHeie 3G (QeKThl Ha COCTOSHUE
CHCTEMBI TeMOCTa3a U SBIIIOTCS HEOTheMIIEMOI MepOH 110 CHU-
JKCHHUIO pucKa TpoMOoTuueckux ocnoxuenuit mpu HAXKBII.

Cy1mecTByeT npsiMasi aCCOLMAIUSA MEXy OBBIIIEHHOH ap-
TepuanbHOil skecTkocThio U HAXKBIT 6e3 mpusnakoB AT, C/]
u MetC.

OrneHka apTepuaibHON KECTKOCTH, MPEAIOYTUTENBHO Y-
TeM u3Mepenust CPIIB mexay coHHOM u GeapeHHOl aprepus-
MM, TI03BOJISICT UICHTU(QHUIINPOBATH MAIIMSHTOB KaK C BEICOKHM
puckom CC3, tak u ¢ HAXBIL

HAXBII otHOCUTCS K IPOBOCHAIUTEIBHBIM COCTOSHUSM,
ACCOIMUPOBAHHBIM C CyOKIIMHUYECKHM BOCIIAJIEHUEM M HAKOII-
JICHUEM 3ITUKapAHaIbHOTO JKHUpPA, YTO TOBBIIIAET PUCK pa3BU-
tust CHc®B.

W3menenne oOpasa >KU3HM, JICKAPCTBEHHBIE IPEapaThl,
YMEHBUIAIOIIUE MACCY XKUPOBOH TKAHU U BOCIAJEeHUE, 00aa-
0T TIOTEHIIMAJIOM YMEHBIIECHUS MporeccoB Gudpo3a B MeUeHU
U cepaLe.

HAXGBII sBnsieTcst He3aBHUCUMBIM (PAaKTOPOM pHCKa pas-
Butus OII. K mexanusmam Bo3HukHoBeHus OIT npu HAXKBII
OTHOCSIT: CHCTEMHYIO BOCHAJIHTEIBHYIO PEaKLUIO, METa0O0IH-
YeCKHe HapyIIeHUs, BBICOKYI0 akTUBHOCTH PAAC.

Taktuka Benenus namuenToB ¢ HAJKBIT u ®II BkirouaeT
TPU OCHOBHBIX HAIIPaBJICHUSA: Ha3HAYEHUE aHTHKOATYJISHTHON
Tepanuy Py TTOBBILIEHHOM PHCKE TPOMOOIMOOIMYECKHX OC-
JIO)KHEHUH, KOHTPOJIb CUMITOMOB apUTMHHU, KOPPEKLHIO (aK-
TOPOB PUCKA CEPIIEUHO-COCYAUCTBIX OCI0KHEHNH. Ha3Hauenne
nHru6uropo AlID, OnokaropoB peLENTOPOB aHTMOTEH3H-
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CONSENSUS

Ha I, cratunoB u npenaparoB Y/IXK MoxkeT uCIOIb30BaThCs
Juist nepBudHoi npodunaktuxu OIT npu HAXKBII.

OueBunna TecHas cBsi3b Mexxay HAXBII u yBenmuennem
pacrpocTpaHeHHOCTH W 3abosieBaeMocTH XbII He3aBucHMO
oT oxupenus, runepronuu, C/1 2 u apyrux odmux cepued-
HO-IIOYEYHBIX (hakTopoB prcka. [lanmento ¢ HAXKBII cnexmy-
€T paccMaTpuBaTh Kak rpymiy Beicokoro pucka XbII. JlanHsie
UCCIIEI0OBaHUH NPU3bIBAIOT K aKTUBHOMY U CUCTEMAaTHYECKOMY
noucky XBII y nanuentos ¢ HAXKBII niis nposenenus 6omee
PAHHEro U arpecCUBHOIO JICUEHUS IO IOKA3aHUSIM, a TaKxkKe
YKa3bIBalOT Ha HEOOXOMUMOCTD BKIIFOUEHHS IIOYETHBIX HCXO/IOB
(m3menenust pCK® u anpOymunypun, pazsutue XbII) B Oymy-
mue PKU >¢dexTuBHOCTH U 0€30MaCHOCTH HOBBIX METOJOB
neuennss HAXKBII nmu HACT.

PackpbiTHe WHTepecoB. ABTOPHI JCKIAPUPYIOT OTCYT-
CTBHUC SIBHBIX M NOTCHI[HAIBHBIX KOH(QINKTOB HHTEPECOB, CBS-
3aHHBIX C IyONMKAIel HACTOSILEH CTaTby.
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CnMcoK cokpaueHui

25(0OH)D — 25 ruapokcuButamu D

AT — aprepuanbHasi THIEPTOHHS

AJIT — anaHuHOBas TpaHCaMMHA3a

ATI® — aHrHOTEeH3MHITPEBPAIIAOLINIA (EepMEHT

ACT — acniaparvHoBas TpaHCaMHHa3a

AT — aHTHOTeH3HH

A®II - anbda-deronporenn

BPA — Grniokaropsl perientopoB aHruoteHsusa Il

I'TTII - y-mryTaMunTpascnenTyaasa

T'TIII-1 — mroKaroHonomoOHkIi nenrum-1

T'TIP — renarouesutoNspHblil pak

JIHK — 1e30KcHprOOHYKIICHHOBAs KHCIIOTa

JII1-4 —munentuanmnentraa3a-4

KK — 5KMpHBIE KHCIIOTBI

KKT — xeTy104HO-KHILEYHbIH TPAKT

3K — 3Be314arbie KIETKU

NBC — umemuueckas 601e3Hb cepala

VIMT — ungexkc Macchl Tenna

WP — MHCYIMHOPE3UCTEHTHOCTh

N®H — unrepdepon

KT — xommbrotepHas ToMorpadus

JITIBII — numonpoTenHb! BEICOKOH INIOTHOCTH

JIITHIT — tunonpoTenHsl HU3KOH IMIOTHOCTH

JITIOHII — nunonpoTerHbl 04€Hb HU3KOI IUIOTHOCTH
MAKBIT — MeTaboni4ecky acCoLMMPOBAHHAs )KHPOBasi OOJIE3Hb NIEUCHH
MetC — MeTabomM4YeCcKHil CHHIPOM

MIIK — mMuHepanbHas INIOTHOCTb KOCTeH

MP — marHuTHBII pe3oHaHC

MPT — MarHuTHO-pe30HaHCHast ToMorpadust

HAXBII — HeankoroabHast )UPOBasi 0OJIE3Hb IEYSHH
HACT — HeankoroyibHblil crearorenarur

HIJIT-2 — HaTpuii-IIIOKO3HBII KOTpaHCTIOPTEp 2-T0 THIA
HIIBII — HecTepoaHbIe NPOTHBOBOCTIAIMTEBHbIE IIPENapaThl
OP — OTHOCHUTEINBHBIH PHCK

TIOJI — nepexucHOE OKUCIIEHUE JIUITHI0B

PAAC — peHUH-aHTHOTEH3MH-aJIbJIOCTEPOHOBAS CHCTEMA
PKH — paHI0MH3HPOBAHHOE KIIMHUYECKOE HCCIIE0BAHNE
PHK — puboHyKi1eMHOBas KHCIOTa

pCK® — pacyerHast CKOPOCTb KITyOOUKOBO#H (DHIIBTparun
CAJl — cpenHee apTepHaIbHOE JaBIICHHE

CJ1 — caxapHblii raber

C/1 2 — caxapHublii quabeT 2-ro Tuma

CXKK — cBOOOIHBIE KUPHBIE KUCIIOTHI

CHC - cumnaruueckast HepBHasi CHCTEMa

CHc®B — cepreuHast HeIOCTaTOYHOCTh C COXPAHEHHOH (pakuuei BEIOpoca
CPIIB — cKopoCTh pacipoCTpaHEHUS ITyJILCOBOM BOJIHBL
CPB — C-peakTuBHBIi 610K

CC3 — cepaeuHo-cOoCyqUCThIE 3a00IeBaHHs

TT" — Tpurmuepu sl

TT'B — TpomM003 riiyOOKuX BeH

TKWM — TonuiyHa KOMIUIEKCa MHHTUMa—Meua

TIIB — TpoM003 OpTaNbHOI BEHBI

TOJIA — TpoM603MO0ITHS JIETOYHOI apTepun

Y3U — ynerpa3ByKoBOE UCCIIEOBAHNE

YIIXK — ypcone3okcuxosepas KUCI0Ta

OB — ¢paxuust BeIOpoca

@IT — pubprmnsiims npencepauit

XBII — xponuueckas OOJIE3Hb OYEK

XC — xonecrepux

T — nuppo3 nedyeHn

OxoKI" — sxokapauorpacdust

AAR —ALT and AST Ratio (oraomenue AJIT/ACT)

ADMA — asymmetric dimethylarginine (acuMMeTpHUYHBII IMMETHIIAPTHIH)
ADAMTSI3 — a disintegrin and metalloproteinase with a thrombospondin
type 1 motif, member 13 (me3uHTErpHH N METAUIONPOTEHHA3a C MOTHBOM
TpoMOocnonauHa | Tumna, uneH 13)

AMP - adenosine monophosphate (ageno3una MoHodochar)

APRI — AST to Platelet Ratio Index (otHomenue ACT k TpomGonutam)
ASK — Apoptosis signal Regulating Kinase (kunaza, perympyomias CHrHal
arornTo3a)

BARD - mikana mist oreHkH Gpubposa

Bcl-2/Bax — Genku U reHsl, peryJsTophl anonTo3a

Bcl-2/Beclin-1 — 6eiku, peryampyrolye arnonTo3 1 ayrohariio

CAP — controlled attenuation parameter (KOHTPOJIMPYEMBIi apameTp 3ary-
XaHHs — HSMHBA3UBHBII METOJ] OLIEHKH CT€aTo3a Ha OCHOBE 31acTorpadun)
CCL2 — C-C motif ligand 2 (uroxus u3 rpynmsl C-C XeMOKHHOB)

CCR — C-C chemokine receptor (perentopbl XeMOKHHOB)

CD — cluster of differentiation (knacrep nuddepenipanmm)

CK — cytokeratin 18 (uurokeparus 18)

CTLA4 — cytotoxic T-lymphocyte associated protein 4 (nmporeut 4, accouuu-
POBaHHBIH ¢ UTOTOKCHYEeCKUMH T-muMdormTamu)

DCP — des-gamma-carboxy prothrombin (ze3-raMmma-kapOOKCHUIIPOTPOMONH)
eLIFT — easy liver fibrosis test (TecT [u1si HeMHBa3UBHOM OLIEHKH (GpUOPO3a)
FIB-4 — index for liver fibrosis-4 (TecT 171 HEMHBa3HUBHOM OLIEHKU (HHOPO3a)
FLI — Fatty Liver Index (nHzexc )upoBoii tucTpodhuu redeHm)

FXR — farnesoid X receptor (hapHe3onabiii X penentop)

GPBARI — G protein-coupled bile acid receptor (penentop »xeaqHOH KUcio-
ThI, CBSI3aHHBIN ¢ G-0eKoM)

HOMA-IR — Homeostasis Model Assessment of Insulin Resistance (romeo-
CTaTUYECKast MOJIC/b TSl OLICHKH MHCYIMHOPE3UCTEHTHOCTH)

HSI — Hepatic Steatosis Index (nHaexc crearo3a neyeHn)

IL — Interleukin (MHTEpIEHKUH)

I — BUJ| CTaTHCTHKH, KOTOPBIIT ONMHCBIBAET NPOLIEHT OTKIOHEHHH B HCCIIE0-
BAHUSIX, BBI3BAHHBIX HEOTHOPOJHOCTHIO, @ HE CIy4ailHOCTHIO

JNK — c-Jun-NH (2)-terminal kinase [-c-Jun-NH (2) koH1eBast knunasa]

Ki67 — snepHsIit 6enox
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Cnucok cokpaumennit (OkoH4YaHne)

LAP — Lipid accumulation product (IIpoyKT HaKOIUICHUSI JIUITHI0B)
MBOAT7 — Membrane Bound O-Acyltransferase Domain Containing 7 (cBs-
3aHHBIN ¢ MeMOpatoil fomen O-auunrpancepassl 7 — GepMEHT, KOTOPBIH Y
genoBeka kogupyetcst reHom MBOAT7)

NAFLD fibrosis Score — Non Alcoholic Fatty Liver Fibrosis Score (uxana
U1l HEMHBA3UBHOM OLIeHKH (hubpo3a)

NAFLD-LFS — NAFLD - liver fat score (HAYKBII — unaekc crearosa)

NAS — NAFLD Activity Score (mxana as onenku aktusHoctd HAJKBIT)
NF-kB — Nuclear Factor kB (snepHslit pakxrop kB)

NFS — NAFLD fibrosis score (mxana onenku ¢puodposa mpu HAXKBIT)

NLRSs — onMromepu3atuoHHble JJOMEHONOI00HbBIE PELENTOPbI

NO — Nitric oxide (okcua azora)

NPV — Negative Predictive Value (oTpuuarensHoe mpeickasarebHOe 3Hade-
HHE)

Nrf2 — Nuclear Factor Erythroid 2 (HykieapHsIit 3pUTpOUI-CBSI3aHHBIH (aK-
TOp-2)

PAI-1 — Plasminogen Activator Inhibitor-1 (MHrHOuTOp aKTHBaTOpPA IIA3ME-
HoreHa-1)

PD-1 — Programmed Cell Death Protein-1 (6esox nporpaMMupoBaHHOH Kiie-
TOYHOU cMepTu-1)

PD-L1 — Protein Ligand for Programmed Cell Death-1 (nurang 6enka npo-
TpaMMUPOBAHHON KJIETOYHOM cMepTH-1)

PDFF — Proton Density Fat Fraction (mpoToHHas ISIOTHOCTb )XHPOBO# (pak-
LK)

PI3 — Phosphatidylinositol-3-kinase (pocharuanmHo3nton-3-kuHasa)
PNPLA3 — Patatin Like Phospholipase Lomain containing 3 (mararuHorno-
n06HBIH QocdouasHblil JOMeH, conepyKaliuii IpoTerH 3)

PPARs — Peroxisome Proliferator-Activated Receptors (perientopsl, akTuBu-
PyeMBIe IEPOKCHCOMHBIM HPOIH(EPaTOpOM)

PPV — positive predictive value (IonoxurenpHoe MpeackaaTelbHoe 3Hade-
HHE)

PRRs — Pattern Recognition Receptors (perenTtops! 0ro3HaBaHus IaTTepHA)
PXR — Pregnane X Receptor (mpernanosslii X perentop)

rs — restriction fragment (pecTpuKLIHOHHBIH QparMeHT)

SPP-1 — Secretory Phosphoprotein-1 (cexperopusiii oconporenn-1)
TGF-B — Transforming Growth Factor-f (Tpascdopmupyromuuii daxrop
pocra f3)

TGR — Takeda G-protein Receptor (peuentop G-0enka Takeda)

Th — T-lymphocytes Helpers (T-nmuMdouunts! xenmnepst)

TIMP — Tissue Inhibitors of Metalloproteinases (TkaHeBble HHTHOUTOPBI Me-
TAJUIONPOTEHHA3)

TLR — Toll Like Receptors (Tomn-nono6HbIe penenTopsbl)

TM6SF2 — Transmembrane 6 Superfamily Member 2 (TpaHcMeMOpaHHBII
wieH 6 cynepcemeiicTsa 2)

TMAO - Trimethylamine N-oxide (Tpumerrnamcua-N-okcu)

TNF-o — Tumor Necrosing Factor-a (¢akrop Hekpo3a OIyXoIu o)

uPA — urokinase Plasminogen Activator (aKTHBaTop IUIa3MHUHOTCHA YPOKH-
HA3HOIO THUIIA)

WMD — Waited Mean Difference (cpeaHeB3BelieHHas pa3HHLA)

Wnt — Wg (wingless) + Int (kombunarys reHoB Wg 1 Int — CUrHaJIBHBI Iy Th)
CUTHAJIbHBIN ITyTh

YAP — Yes Associated Protein (Yes accoruupoBaHHbIi 6e10K)
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