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B cratee NpHBOAHTCH O030p COBPEMEHHLE BITARADE HA NOPAKEHHE NEYNEHH, KEAYHOMD MY3HPS H NOAKENYACHHOH Xerein
¥ MALMEHTOBR C H30LToMHOR Maccoi Teaa M oxrpesives. PacouaTpuBaoTon ofiuwe BONPOocs Naroress3d, 0ooeHHDCTH KA MHMYE-
CROH KAPTHHE, 3 TAKKE METORE AWATHOCTHEKH ASHHLL COCTORHMAL
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Involvement of the hepatobiliary system and pancreas in obesity
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The article provides an overview of current views on the involvement of the liver, gallbladder, and pancreas in patients with over-
weight and obesity. It considers the general issues of the pathogenesis of these conditions, their clinical features and diagnostic
methods.
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ATl — aprepaansnan rancpross

AEB — xomroxaucnyan foncins

AT — meaamsii oy 3ups

HMT — srmcke macew Tena

HP — mncy miHope 3ne TeHTHOCTE

KT — xomnumrepsas Tosorpadus

JITA — aunoMaros momseay AoaHo Keeas
JIMHIT — asmonpoTesa HUIEOH MIoTHOCTH
MPT — marmwmso-pesonancHas Tomorpadiss
MC — memabommccmdi cHapos
HAXEI — seansoronsman 3epopan SonesHE NescHH
HACT — HeankoronsHELNT cTeaTorenaTiT

HAGBILE — weanxornsnan xeposan Hoscass IOy IosHo#H
HERCIED

001 — ocrpeail mEkpeaTHT

[T — nogxcnyaousas xencia

CAK — cpoboaHne XMpPHEIE KBCAIOTE

CC3 — cepoeuro-cocynMeTsix 3afome BaHei

YiIH — yastpaseyKoBOC HOCICOBAHHME

DI — dmbpos nescnn

XEI — xonccrepoa XK1

XHCI — xpormreccemil REATKOrUIEHE CTCATOMAHKPCATHT
XC — xonecrepre

LI — umppoa nesenn

JocTHrHYE JHAYHTCABHEIX YCIICXO8 B JHATHOCTHKES M ACHCHHH
meorx mbonceanmil, B8 XX scke gcnoBcuccTRO CTORKHYAOCE © HO-
BOE MCIMKD-COLMATERON nmpofincaoil, koTopas nprofpoia K HacTo-
AIIEMY BPCMCHH XaPaKTep HEHHBCKIHOHHON aTTaHICMIs, — OXH-
persest [1]. Mo gaseems Boesapuodi opranssamss anpasooxpare-
Hin, nosTi ', HaceneHna JesmHoro mapa (oxono 7% senme a 155%
MYRUHE ) HMEI0T B3GEmoHyo Maccy Tena [2]. TTpa oross amxeno Takmx
AL ToCToAHHO pacTeT, kaxase |0 et ypemrumpance va 109 [1, 2].
Mo nporsosaM sKcIEpToR, NP COXPAHCHHE CYIIECTEYRMIIHY TEMITOE
pocta k 2025 r. B mupe GyneT HacuHTHEATECR Gonee 300 Man genoecK
¢ uHackcoM Maces Tena (MMT) Gonee 30 srm? [1, 3).

B macrosmec BpoMs oEHPCHHC, 3 MMCHHO abaoMAHATEHEI
THI PACTIPEACICHHA XHPA, SBASCTCH INABHEM AHATHOCTHHCCKHM
kpuTcprcM MeTabonnsccxkoro curaposra (MC), npeactapnmomero
cofoil KOMIICKE EMHHHYCCKEH JHAMHMEX HAPYIICHHE, B OCHOBEC
PRIBHTHN EOTOPHX ACKHT CHHECHHC YyBCTHHTCARHOCTH TEAHCH K
urcymmny [1, 2, 4], Bo mrorux nccncaosasms yocIHTCABHO 0K -
IAHO, YTO BHCUEPATLHAS XHPOEAE TEAHE B ORI CTENCHN acco-
uMHpoBaHa ¢ HHcymHHopemcTeHTHooTHIO (HP), B 70 Bpesma kax
MOIEDXHE XHP METARUTHHECKH OEAILBACTCR OTHOCHTENLHD HEHi-
TpansEmM [3].

Coedenun off asmopax:
Taye asaa Bradumuposra — accuereHT kad, daxyneToTekoil Topa-
MK € KyPooM npoboccnosanbHER Goncanci
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[Mponopusonansio pocty sscna man ¢ MC yecmrimeacTea 1
KoumesecTEo 3abonceaHmi, accoumrposasie ¢ HuM. Jokamana 1 ve
nogecpracTes comieHmo ceaak MO ¢ arcporcsnoii ancmmamewcii,
aprepansHodl rencpromsci (AT, meancoronenoi xmposoii Gonea-
uewo negenn  (HASKEIT), wapymenssum yracsogmoro ofwesa
{BMIOTE 00 PAIBMTHA CAXAPHOM THAGCTA), MMNCPYPHKCMBCEH /0
mogarpodt [1, 2, 5], Takan nomsopbInocTs JAK0HOMEPHD TPHBO-
OHT K MOBsNneHH) caepriceTi cpens magwentos ¢ MC. Cpenuna
nponeDERTETEROCTE deann il ¢ HMT Gonee 30 gr/s®sa B— 10
NET MEHEME, oM B nomyasmn [6, 7], B mape exeronmo yMmupawT
Gonee 2,5 MAH “eA0ECK OT 3a0oneEaHmil, NATOMCHETHYCCKHR CHIT3AH-
HEX ¢ oxcupeHieM [B].

HakxonicHeEE B IOCICAHKME MOAL ETHHHYCCKNRT H 3KCIICPHMCH-
TANEHEIC GAHHEIC NOIBQNEIOT KoscTarHpoBaTs ceasks MO ¢ dryrsimo-
HUTEHEM COCTORHHCM XCayaodHo-kumcaHoro Tpakra. [lpa stom
OpTaHE NMHIICEAPCHAS HC TOIEKD AKTHEHO YHACTEYIOT B PAIEHTHH
MCTaBOMHECCKEX HAPYIICHEIN, HO M CAME CTaHOBATCS O ITHIME-MEH-
meras [1, 2, 9.

HaneeTHo, 9o UEHTPATEHAR PO B HAPY IHEHRA THITHITHOND 06-
wmena nprearaekst negenn [10, 11]. HAXKEI onpenenserea kax
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Cprave renaTobrAHAPHOR CHeTesMe 1 T Npn coxmperim

npuobpeToHEo:  MombomEdcckoe  AbancEHNT, HEIYUHPOSAHADE
cTpoccoM, accoumnporanaos ¢ HP, macsomee cxomyo ¢ amcoroms-
HEM TIOPAECHECM MCTOAOTHECCKYI0 KAPTHHY, BOSHHEDNAICE B OT-
CYTCTEHC LT0YITOTPOACHMS ATKDIOICM FUITH APYTHX BOIMOXHEX TT[H-
gy patsumied maranorm oesers | 12], danean sosonorms ofseam-
HAET COCKTP XAPAKTEPHEN MATOACIMYECKHY HIMECHEHM, B OCHOBE
KOTOPEX FEXHT HI0LTOMHOC HAKOIEHNE KNP, TPCHMYIIIECTEE HHO
B B TPATTHOEPHACE, BHY TP WK BHE MENaTomTos (cTeatod) ¢ no-
CACAYEMOCH BOCTEITMTEARHON HHGRETPAIMEE {CTeaTor maTET), pas-
auTHcs (hubpoaa nogcur (PI1), a Taxxe sosvoxHoil TRanchopua-
el B ouppoa nedesn (L) » moaroueamonspaye. xapuaHosy
(11,13

B macrosmes spema HAGKEI sansmact omio 3 momspy sonmo
MECT CPCIH BCCX XPOHWHCCKHT 3ab0acsaHidl No9cHn B0 BooM MHPGC
[13]. Pactipoctpascunocts: HAKEBI 8 ofmeil momy s cocrarns-
o1 23%, a cpeam moac ¢ mabEmoSHOI MACCOR TCAA M OKHPCHECM —
T4—100% [11, 14]. [Mps sroM Ha A0MO HEATEOMALHOND CTCATOMTIT-
Tuma (HACT) opuxagwres 18,5—26% cmyuaen, @I — 20—37%, LN
— 910 |11, 15]. Coberpenrrie nocieA0BAHHE CHMICTEALCTHY T,
yro HAKEBI saanmeres y 96, 8% mun ¢ MC [16].

MooynaumorkHee Hecnelosamms  FOIBOITIOT TR ITON0KNTD,
gro 60—80% L1, oTHeceHHEx paHce K EPRIToresHmHEs (1.0, HeRcHod
aruanorm |, doparpyioTen B sexoae HemrardocTepyesmoil HAGKETT
[15, 17]. B sacrosnuee spess LT sasmoi sTronorem BRImen sa nop-
BOC MCCTO CPCIA MPOSHY TOKASIHAE K TPIHCIUHTAIINN TCHcH 5O
sces minpe [17, 18],

B aurreparypec npcAacTaBRCHE MHOMMRCACHELR TAHHES O BOY-
MOMHEIX TATONCHCTHHCCKHX JBCHEAX TToBpeaacHin noacH mpar MO,
@ TAKRC O IHAHCHIH CAMOE ITCUCHH B BOIHHEHOBCHICH W IPOTPOCCH-
POBIFEE MCTAROIIECCINT HADYIICHH.

¥ Bonmuen © BHCHEPAAEHEIM THIIOM CMCHPEHMS TIPOMCXOIIT
FCHICHHE THIHINEL © BLICBO0OEICHACM DOMLIIDrD KOAMSTCTEL CBO-
Bome arpann kuenor (CAK), ofnamaommx noresmmanos Tok-
CHYHOCTH M STy CKANMINX BECE KaCKa HAPYIEHWH B Oprasax-Mu-
mensx | 19]. Habuwrouwnoe noctymacane CEK scpea cuetony BopoT-
HOM BEHE HENOCPEACTHCHHD K MEIATHMINTAM CIOcoSCTHYCT PaIBiTiHK:
HP na yporye mevcHH B PEIYALTATE YMEHEIICHHS CRSILBAHMA 1 16—
rpanaume HHcyeHa B Hei [20]. OoHospeMecHHG © 3THM TOPMOIHTCS
CYTIPECCHBHOE ACHCTEMS WHOYAMHA HA NMPOAYELHIG FTKKOAR THEse-
HEED, 4TO MPHEGIHT K CHOTEMHOH THOCPHHCYIHHEMEN B E3K CIea-
crene k nopaepireeckoi HP [13, 19]. B amax yonosmax nescHs Ha-
YHHACT CHHTCIHPOBATE GOABIIOG KOIHHICCTED THNONPOTCHINE HH-
woit (JITTHIT) & osesk HpEgoil motHocT!, SBASEIMXNC Mophamo-
rIsccKHM cybeTpaToM arcpockncposa [21]. ¥Yaurwmsas 1o, skenepra
Haumoranssoro uecrrmya 3aoposes CLHIA npazmans HAKEI xe-
IABMCHMED (HAKTOPOM PHCKA PAIEHTHA CoPACYHO-COCY ANCTRIX b0~
aceaumit (CC3) [7, 8], ¥eranoameno, aro y nammentos ¢ HAKEI
pacnpocTpancHEoeTs CC3 o oMeEpTHOCTE OT HHX BRIIE, 9eM ¥ BOTE-
uEn: Bea HASKED, pre 1asucHMOCTH OT HATHHMA APYTHX TPTHITHOH-
HED (haxTopos pacsa | 12].

Baxoyeo pone B pazesree HAKEI warpact vapymenme coepe-
LHH BHCLHEPATEHOH KHPOROH THAHER ATHIOUHTOKHHOE H METHATO-
POB BOCTIANEHHS {TEMTHH, AMHOCHEKTHH, O-$@KTop HEKPO3a OIIyXo-
an, mETepncikmHE &, 8 B op.), EoTopee He TonEKD crocoboTEyIOT
pazenmie HP, so Taxse caMocTOSTCABHG RITHAT HA MPOLECCCE aH-
rio- ® atcporcicia [22]. Humewrea ceoacnna o nporekmuerosm ad-
CKTC AMHNOHCKTHHA B OTHOWICHHH PAIRHTHE W IPOIPCCCHPOBAHNS
cTeaTosa noacHi. Tak, B pabore KA. Komunmomosoii i coasr. [23] no-
kamno, 9oy mauxcHTos ¢ HAKEI # oxmperecy yposcHe aguno-
HEETHHA IHAYHTCARHC HHXC, 9CM ¥ 0DCACA0EHHEX ¢ AHATOTHIHEDM
HMT 6ez HAXKEI, » orpuuamensio kOPPeiMpyeT © CONEPORAHHEM
*upa B neweHy, weaescom HEP.

ﬂmnmm apeuka HACT nonmoctsio ve packpsm.
«[Hnomeaa nEyx yIApoEs IPCANORAMAET HASATEHY K (aIy Nporpecon-
PYHHIETD OTIOXKCHHA XD B NCYCHH, 33 KOTOPOH cieQyeT BTopas
fam, XIpAKTCPHIVENARCA HHTCHCHBHEIM OKHCAMTCABHEIM CTRCC-
cos 1 pazaxTies socmancHua [24)]. Ofc daze 8 sHaumTensROd cTe-
MCHE NCPCKPEEANT IPYT OPYTa, 90 JMTRYIHAcT xedae permarmme
MNEPEHSHEYX COCUMGHYCCKHY PCAKITHIE 0T HECTICIGHSCCKAX KoM-
neHcaTopHe MexaHrasos [25]. Ha done cymeereyimuncii xuposoit
ancTpodes nponcxonar peaxmee oxmencana CRK, obpazyores
MPOAYETH MCPCKHCHOND OKHCICHES THIHACE (akicros) o poak-
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THEHEIC HIPME] KHCTIOPOAA, 410 IPHBTHT K NOBPCEIcHI0 MoMOpaH
KACTOK MedcHi, pasenTiie crearorcnatata [26]. TMocicnosareanno
HITH OIHOBPCMEHHO C 3THM TPORCKXOAHT KTHEALMA IBCETHATE KIC-
Tok (icTok Hro) — ocHOBHEX Npogy UCHTOB KOUTATCHOBOR BOAOK-
HHCTOM THAHH, MI0LMTIMHOE HAKOMICHAS KOTOPOA B MEPHCHHY COMI-
HOM poCTpaHCTEE NpHBomHT K dopauposarmo O [18, 26].

masuas kasmrgeckan ocobernocts Temenmas HACKEIT — wma-
TOCHMITTOMHOCTE, AKanofsl ¥ NALMEHTOR OTCYTCTRYIOT MO0 OHE He-
COEIHGHEMHE B THIE CEHACTENLCTEYIOT O CAMOoM (hakTe MopamcHI
NECHCHN, HO HE EDPPSIHPYENT oo cTencHeR cro taxeca | 11]. YacToi
COCTARMANMICSH KIHHHTSCKOH EAPTHHE MALHCHTOB TAHHOH KOTOPTE
SIEMACTCS HATHHHE CHMITTOMOKOMILTCECE THCHY HEIHOHATEHRX Pac-
cTpoiicTe Gummapsoro TpakTa (Boas w/uar anckosdopT B npaBoM
nogpebepre mocac npaesa mama) [11, 13].

Mo peayapraTam GHoxHMMHMCCEOND HCCACADBAHHA KPOEH ¥ 13-
mnckToR ¢ HAKEI & crammm ctearosa wacto onpoacnaoTcs mpH-
IHAKH HAPYIMICHHS ¥ICEOIHOND | MHICPTARKEMAA HAITOWEAK HTH Ha-
PYUIEHHE TONEPAHTHOCTH K IIRDKO3C) Y WIH EHPOBOIG | THOICpIome-
CTEPHHEMHA, THIEPTPHIHUEPHACMHES, IHCAIHITHTEMAH )  oBMeHa
[10, 12]. Comnpom uemonmsa cEMASTETECTEFET O NEPEX0AE 1abane m-
HHS B cTagm creartorenatira |14, 26]. B page coyuaes y 30—60%
Gonerex HACT omscqactes MOBRICHAE AKTHEHOCTH IIEA0MHON
thocdiaTankl B y-rIy TAMTTPAHCIENTHIAIE, ODLEMHO He Bonce YcM B
2 paza senue wopse [11, 18], Mo sansems cobeTeeHHBIX Hocnemoes-
HHi, nonobHEe HaMcHeHRE Habmonamses v S6% aan noconenyesoil
xoroptal [16]. MescixmmansHo- pocnanMTenbHER CHHIPOM HE Xa-
pakteped ama HACK, onmnaxo 8 13—30% coyuace BmsenscTca m-
neprassarncdymasesns [11, 14], Mescnosmo-emounas vetocta-
TOSMHOCTE M TEMATOROTHMCCKHE HAPYIUICHHS [A3BHBA0TCH JHME HY
cramas LITT [15, 17].

HAKEI yame socro BLERTICTCH COySEHO TPH MITAHOBOM ¥ JTh-
Tpaamykonom mocncgosanms (¥ 3H) oprasos Omowmmod nosocTH.
K ocHomnem conorpadmreeckns NpHIMAKaM XHPOBOA ARcTpOgem
NEYEHN OTHOCATCA AM(yIHAR MNCpaXorcHEAN CTPYRTYPA («apEaas
MEYCHE); YCHICHHAR SNOCTPYETYPA MEYCHH N0 CPABHCHHED © MOMEL-
MH; HEHETKDCTE M CIALEEHHOCTE COCYIHCTOND PHCYHED, AHCTATEHOC
saTyxanne (ocnafnenme) curnana [12, 13, 27]. Omrako ¢ nomomeso
JAHHOM METONE BHIYATHIAUMHH HE NPCACTARMACTCA BOIMORHEM
nNpoEcCTH paamEans Mexay creatosoM w HACKE [26]. Yyscresmem:e-
HOCTE B crneundernocTs ¥3H cocrapnser 60— %% w 38—05% coor-
BCTCTBCHHO M cHExacTea no mope yeomracHia HMT » creneamn cre-
arosa [22, 28].

Kosmnueorepran Tomorpacma (KT} nesenn noasonsct mmme
wxocecHHO npoanonoxeTe crammo HAKEI, womuscerserHo ome-
HHTE CTCNCHE BHPAXCHHOCTH KHPOBOH WHGHUIETPAIME I0380MSCT
MarHHTHO- peaoHaHcHan Tosorpaguas (MPT) ¢ exyrpescmnm BGo-
TRCHEM KOHTpacTHposadmcs [22].

Jrn woceennod ouenxs crams O y Gonsaex HAKEI npen-
TOXEHE paimHdHbe packetHie opyyma (NAS, Bard, ELF, APRI,
Fibrotest u ap.) [18, 29]. Boe a7s meToQs B oTOeMEHOCTH HE MOUT AR
IIHPOEGTD PACTIPOCTPAHEHHA B CEAIH ¢ HEAOCTYMHOCTRRY HEKOTOMHIX
B PHAE CTPAH, BRHCOKDH CTOHMOCTRED, 4 TAKKES HHIKO0H TYBCTEHTE
HOCTEED M CIEUHHHHOC TR HA panHnx cragmax OI1.

H3 mHeTpyMoHTAILHEX METONOE THATHOCTHEN LIS OTPCIeie-
Hus cragsn Ol MoeeT BenOIBI0BITHCE HENPAMAR YIETPAIEYEOELT
anacTorpadse, E0TOPas BRHIUTHACTCH ¢ NoMOMERD annapaTa gebpo-
ckan (FibroScan). Heaoctamkom saasercr To, 970 HCONOILI0BAHKC
IAHHON METOLE OIPAHESCHD TPH HATHYAE Y MATACHTA BEPECHHG-
ro oxupenna [22, 28, 30]. Kpose Toro, B oTCyTCTERE SHAMHTCIEHOTD
@] pemynETaTh HOCRCHOBAHKS MOTYT CHALHO HCEAMATECA 33 CHCT
mng.rmmg.rum fRAETOPOR, 3 HMEHHD BOCTIATCHHA, TEAHCEOTD OTE-

, TOMECTAI, BEHOIHOHN MHICPEMHH, EDTOPEE YaCT0 HMEIOTCH PR
'I-[AKBI'[“S 3||

B macTonmes Bpessl «3000THM CTRHIAPTOM: THarnocTaen @11
n LI, no-npexmesy, ocracTen nyHEumonnsas Guoncaa [12, 13, 27].
UaHako NpHMCHEHHE DAHHOTO METOJA B IOHPOKSH ETHHASCCEN
NPEKTHES OMPAHRSMCHD HHEATHBHOCTEED, BEICOKON CTOMMOCTEED, HE-
OEXOIMMOCTEI HATHYHS BECOKOKBATHMINPOBAHHOI ICPCOHARL,
PHCKOM PASEHTH GCIOXHCHWH B X0AS MPOUSIYPE # BOIMOEHOCTEED
NOTYHCHHA TOXKHON0R0KHTCIEHER peaynstaros [ 15, 18], K romy xc
N0 THETOIOMMHMECKDH K3PTHHE HEBOIMOKHO NPOBCCTH PAUTHHMHE, Ha-
NPHMER, MCRTY AnKoronsHEM rermareros 1 HACT,
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Ipyram sabonceanmcs, passsearomimca B pasmkax MC, sanm-
cTesl xonceTepos xoamHoro mysapa (OKIT), pacomatpuBacsni we
KK MIQTHPOEIHHOC COCTONHIE, 8 KAk OIHOD H3 3BCHECE B TN A To-
TOMMYCCKHT HIMCHCHME, BEOBIHHEX HAPYIICHHEM THOBAHOM ob-
mea [32]. ¥eranoanena obmas 3akoHoMEpHOCTS: PAIBHTHS CHETEM -
HOM ATEPOCENCPO3, OBMHTEPMPYROIETD ATCPOCKRCDO3A APTEpHil
HHXHHX KOHEYHOCTERN B oprasos OpromHol nonocTs, THIGreHHOND
naxxpeatrTa, XK, xmposoro renaroaa [1, 2, 7).

Heemorpa va to wro X2KI onscan R Wirhov cue & cepenmse
XIX pcea, AAMTENEHOC BRCMA 3T NATOIOMMS OCTABANACE MAMMIZY-
SEHHOH B CHHTATACE TPYIHD AHArHOCTHRYCMEM sabonceanmes, [lo
COBPEMCHHEIM TaHHEM, 9acTora obmapyxcHna XK koncheeres or
3—5 ao 50% u Goace [1, 32].

B amrcparype BCTpes@cTes MEHOTO PATHSHEX ONPEICHECHHE
XTI, Bmo 1 oTnoXcHHC THITHIOE B BHAC CBOBOIHON XOMCCTCPHHL
{(XC), cro shepos B OHETHMCCKME NPCIIICCTECHHHKDR, B CTCHKD
semresoro myaspsa — KT {mpeasymecTecHio B cnmancToi obomos-
ke) [32]; » renepriacTHEECKHil XOASHMCTOY, NPEICTARMANALIM co-
B0il A0 POKATECTBEHHEIE ACTMEHEPATHEHEIE H MTPOTHGCPATHEHEE H3-
MEHCHEA HOPMATLHERX TKAHCBRX 3neMeHToR cTeHEH AT, ve caamn-
HEE ¢ BOCTATATEARHEM npoueccon |33], Ofweamman nee nepexme-
NEHHOE, MOXHO YTECPRIATE, vro XKl — 510 natonoris, EoTopas 8
MEPEYI GHEPEIE CHA3AHA ¢ HAPYIICHHEM THITIHOND MeTabonniua B
MEHEHE, NPHBOIAMErS K afcopfumn 1 Hakomwenne & crenke KT
THITAI0E M3 XCI9H B CONPOBORIAKNICTOCE HIMCHCHHEM oro diyHE-
UMK, B NCPBYR: OCPoIh COKpaTHTEALHOGN [34].

o cux nop HeT 0AHOIHATHOND OTBCTA HA BONPOCH NATOMCHC3A
XK. Herosmuxom auneaoe, Haxarmsacss creHeoi KT, sans-
10TeH npeHMymecTecHHo Mogrdeumposante JITTHIL, aro nokasa-
Ho B wecnoposasmax in vitro [35)]. Mogsdeoape JITTHTT soassoxcea
nof BOEHCTEMEM PAUTHHHEX (AKTOPOR He TONLED B IITAIME KPOBH,
2 TAKKE B MIOTETHANEHEX B CIAIENYN MEIIETHER KIETKAX COCYI08.
Monudenmposannse gacrius JIMTHIT aveor Manese paameps no
cpasiermo ¢ gpyrasa JITTHIL, nosromy neree 1 Guictpee nposmxa-
woT B Teads AL, rap BHTCHCHEHD 3aXBATEIBAOTCA MAKPOd@raMH B
YHACTEYRIT B RODMHPOBAHME «TCHHCTERX: EneTor [36].

Mosemmensoe conepxane *xupa B crenke KT npusoger k ero
CTPYETYPHOMH NEPECTPHIKE M CHICEEHHE COXPATHTEALHOMN gry HKLIHE
[37]. Heofxomuao OTMETHTE, 9T0, HECMOTPA H NPOIPECCHPOBAHNT
naroaorsseckore npouccea npr JOKIL, me BamAtcHO aMeTHONG
cHkcHIA abcopiunoHod cnocobHocT camancToil obonosman AT,
ITOMY CIOCOBCTHYROT ¥ MCHEIICHNE KOHLIGHTPRLIINH #CTHHEX KHCIoT
M OTHOICHHA XETHHES krcaoThy dochammmone CEE D), a tax-
XC YBCAHHCHHC OTHOWCHIE xonccrepiH, thocdomamina (XC/DIT) 8
HEIPEH, MPHBOIAIICS K NPcobiaiaHnmg Beanky AapHoil dopssn Tparc-
nopra XC [36, 37].

Eommmmuccxme kxpHTCpHM AMArHOIA «XORCCTCPOI RCAMHON ITy-
appsts ¥ Bomenex ¢ MC se onpeaeness, Tak kax coMomomMel, caoii-
CTBCHHEE 3T0MYy mbonesanmo, Heenewmdurass [3E]. Oun raxme xe,
KA NpH Mof0il Iy ol MaToRorH Fera TobHIMapHoil CHCTEMEL CHE-
HCHHEC ANNESTHTR, TOMIHOTA, TOPEME BO PTY, Bonb /WM THXECTE B
nNpasoMd Nogpefepes, METCOPHIM, HAPYIeHEs cTyma [39].

Hanfiomee npocTeM B 10CTY THEM MeTonos prarsocTien XOKTT
sinscTed TpascabaomuransHoe ¥Y3H [40]. ¥Yismpaseykosme kxpure-
PHH SENSITCH JOCTATOSHO TOSMHEIME HE TOAKD [ (I0CTAHOBKH TH-
ArHoia XOACCTEpO3a, HO M NpoBcAcHHS TRdebepoHIHATEHOND THa-
ruoza ¢ apyrodt maranorvcii KT [34, 39]). B sactosmes spems npu-
HATO BELICTATE croaykanme Mopdgonormccene dopse XK B 3a-
BMCHMOCTH OT HAMHYHS KN OTCY TCTEMS MUTHI0E — CCTHATYED, 10—
MHIOIHYKY, CMCIIAHHYK [OMHI0THO-COTHATYE0); 10 PachpocTpa-
HeHHOCTH npouccea — gaddyanyio (8ME), owaromyeo (5—10HE),
KoMOHHHpoBaHEYD {codeTanie TddyaHonoe B oNANCBOTD MOpAXE-
mmst, 5— 105) [9, 3], Hexomopsie a5T0pE! ONMCEBAI0T BHETY ILIPHY D
TMOKATHIALHE XOACCTCR03A — B MYILPHOM MPOTORS, oOIes s
HOM NPOTOKE, MPOTOoEE noaxerynoaHoi xeacas (D), o momer
NPHEXIATE K PAIBHTHE XPOHHYCCEONT MaHkpeaTHTa [34, 41].

Ceraaran dropma XOKT npan ¥ 3H onpeaenserca 8 Bnne yoacteos
HEpasHoMePHOM yranmcing creHEn AT ¢ axomomumHeHEM ERTH-
SCHHAMH B BHIC MyHETApHOR maaan [34]. Busyamrsanms yoacmkos
XOACCTCPO3a YAYSURACTCH B YCAOBHAX CHAXCHHE MHTCHCHEHOCTH
YIETPAIBYEOROMD CHIHATA, NPH NOIHNOIHUEROHHOM B Mcxpebopros
ckaHuposadiy, nps coxpamcrin I nocne wemcronsoro sasTpa-
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xa [ 39, 40]. Ha scex dhopm comaamn serpewacten sane seero (7 1,8%),
a peax Beoro — nommoasas (8,6%) [33]. Momwmoasas dopua X0KTT
SIEARETCA HARBONoE AErKD AHAHOCTHPYCMOR W XAPAKTEPHIYCTCH Hik-
JTHHHMCM OTAHOSHOND WTH MHDOKCCTACHHEDN TPHCTCHOSHEIX HE CMC-
e MEN oOpazosammii, Dea qreTanksoR aky cTemeckod Tewn |34, 41].

Maxpockomiueckne xerToBaTEE OOPAINBAHMA HA TOBCPKHO-
cTi cmrrcToi obomomo AT MPH MCTOA0 NS CKOM HOCIE I 0BAHH
OKATLIBABTCS FH WM MEEIM, KAK BEHIHEAME BOPCHHOK, B ANk L~
HO# SRECTH KOTOPEN HAXGISTCH CEOLACHRE <IICHHCTRs KICTOK, TG~
CHCYHBANHIINE CEBOZL GIHOCTOHED snumenmi [4]]. Aranormsmc
HIMCHEHHA BCTPEHAKITCA # B CTEHKD KPOBCHOCHEIS COCYI0E TIPH aTe-
POCKACHOIC, 4T0 CIE a3 NONTECPAAICT MATHTHCTHICCKY I CREh
PAIBHTHA TaHHREx sabomcsanm [1, 2, 41].

Hasscuocaue cocTasa ®emin ¢ HOTCHIHAILHEM YBCIHICHHEM ©C
JHTOMCHHOCTH 33 CYCT MOBLINCHHOND cHHTe3a 1 axckpom XC pe-
HIBCEHD MPHBOIAT K PATEMTHED DIUTHAPHOND CTILTERA ¥ XOACTHTHA A
[33, 42]. [Tpse 3Tom koawsceTeo npoay mpyesore X C opsavo nponop-
uHoHATEHD bsTRy Maccs Tema [43], CormacHo maMHLIiM cratuomi-
KM CPEAM M1 © CEHpEHHEM KoHKpeMenTa B nonccti AR serpeua-
worea vy [2,3—18,7% [34], Yactoma coucranmn xemrHokaMeHHOH Go-
eann KKE) u XOKT saprupyer ot 15 a0 T00% [34, 41], Hexoropue
ATOPE, YIHTHEER OEIMHOCTE MHOMCCTEL STHOAGTHECCKIE | ATON -
HeTHueckHY thakTopon, pacesarpusarT XOKT xax cagmo KKE [35,
39, 43, 4],

mrrensioe Bpema ponxsHoe BaaManne nopaxcrme [ opa
MC ne yopasnocs. [Toxazano, 9mo oxapeHic REANCTCR PAHHAM PO
THOCTHHSOCKAM MPHIHAKOM THRCCTH TCYCHES § OPOTHO3a OCTRoTo
manxpearwra (OIT) [45, 46]. Pa murocte O y Somerwn
rrepmamaespci gocturact |2—38% [46], Boawoamo, mexaneam,
oy s K Tsoeens chopuas O], saxaseactes B TOKCHYCCKOM BOG-
neiicTenn Ha TEane [TRK HPEIREMANHO BHCOKHY KOHUEHTPAHE
CEEK, goropuie g MoryT BLiTh DOAHOCTEI CREIAHE CHIBOPOTOHEL-
mi ansEy susanm B wratve kpoan [47], Pag astopos ofuackaoT no-
BHINEHEHLIH PHCK PAIRHTHN AHKPCATHTA {KAK OCTOND, TAK M XPOHI-
seekoro) ¥ aHn © MC ancossil pacopocTpancHHOCTRID. DETOAGTHE
GHIHAPHOND TPAETa (BHneapHLil crarx, xoncoHcTonrTHas) [42, 44,
4§]. Oanaxo TouHEE MEXAHPAME] ACCOUMATHERGH B3 MMOCBIH 00KH-
PEHIA M MAHEPEATHTOR B0 CHX TIOP HE YCTAHORNCHEL,

Heaneoronexas xuposan Goneans TRE (HAEBIK) omaocsmes
HOBOMY KNacey 3abonceaHMi 3Toro oprada, B Hactosmece spess Bei-
IEHEOT B 0CHOBHEX Mopdgoanorseckmx mpuanTa HAERBIDK — ma-
nosaroa [EE (JITK) » xporsmecknii HeankoronsHsG cTeaToman-
xpearar (XHCI), xoropre npencrannasoT coboil paanmaHse Kim-
HHEO-MOopdonorriccEne cTanri (fais) paIeuTHE MarIorHHecKons
npouccea [49, 50]. [Mpe stom JITEK aeascrea awcrpodmacckn- nuc-
smcTabomrscckmns mabonceanwes [DR, xapaxrepraymommsca wabsi-
TOMHEM OTIOXCHHCM XHDA B [MAHKPCOLMTAX M MCAKKICTOMHEDX
CTP¥ETYPAX, CONPOBOEAANIMNECCH MOCTEMCHHEM HAPY ICHHEM 0
dhyrEatem, wo Ge3 npranaxos socnancHua B oprase [51, 52]. Cpean
auhdyyrrex 3aboneeanwd [DEK aunomaros sanseTes 9acTsM 1 B TO
X BPEMA OAHHM M3 HAHMEHEE HIYSCHHED NATOAOMHYCCKHY COCTE -
mwit [53, M.

B HacTosuee BpeMA OTCYTCTEYIOT YETENE KPHTCPHHE THATHOCTH-
xu JITGE, nossonsmomme BRHACIHTE SaHHoe 3abonceanne B obmc
CcTpyETYpe apyrix anddryansx nopascami [DE, sncao komopex #e-
¥EaoHHC pacTeT B nocrcaHne roms |51, 52). Tpe srom ssomasm sc-
CCIoBATC MK oTMcdacTed Geayenoaxas ponk [ 8 pazermam cam-
apoma HP i & koscanom cacte MC [49, 55].

B yenosmax HP cumsactes yTHANIAMHA rI0K038 nepadopetc-
CKHMH TEAHAMH, [OBLIIACTCH TPOIYELHA [IMH03L NEHCHER, CII0-
cobeTeya pazerTHED remeprankesi. Huenso Gnaromaps cnocobuio-
cTH [l-KeToK A3CKRATHO PEAMMPOBATE HA NOBLIIICHAE YROBHSA TARIKG-
I B KPOBH M COCTOSTHHE KOMIICHCATOPHOH MNCHHHCY TMHEMHHE o0
xpansmeTen Hopaormeesen [51]. Oaxaks nocTosHHAR CTHMYIRLHT
B-xneToR H EMREHAC Ha HEX Beicokoi konooHTpamsn CRK (deno-
MCH JHIOTOKCHMHOCTH) cnocoBCTHYEOT PAZBMTHED MY COEPCTORHOE
AHCYHELME, ST0 NPHBOIMT K HAPYIICHHKD YTACBOIHOND 00MCHA: 0T
¥MCPCHHOTO MOBLIICHHA KOHICHTPAIMHE MTOKO36E B [UT23M0 KPOSEH
CHEYATA HATOIIAK, 3ATCM MO0CIT MHIEB0i HATPY 3KH M, HAKOHCL, — K
caxapxoay neabery 2-ro Tama [51, 56]. B cemo oscpeas rumeprimaee-
MPs BEELBACT yxyrmeHse dyneme f-nerox TTEK (adsberr rasoso-
IOTOKCHHIHOCTH ), TEM CAMEDM JaMEBIKAS OPOsHES kpyT |56, 57].
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MNosrurrne acmMBHOCTR CRODOIMOPATHEATEHOND NCPCKRCHO-
0 ORMCTIC HEA IRITII0E 3amyckacT anoimmod krerox. Ckecanmeisro-
BOCCTAHORMTC ALHAN KICTONHAS CHIHANEHAR CHCTCMA HIPACT BARCHY I
POSlE B PAIBHTHH # NPOTPCCCHPOBAHNAN (TOBPCATARIICTY TOKTHS-
cron gehcTarg va f-enerson THK [57, 58], Kpose toro, osmcnsrmens-
HEL CTPECT MTPACT CYIIECTRCHEY KD POAL B PAIBNTHH OHATOBOND AM#-
NOHAHGCD NEPEPORTCHIE ENETOK OCTPOEKOE, YTO IPHBOANT K Hapy-
MEHMTM HEEPETOPHOE B 3xekpeTopioi dyeanal TTK [45, 57]. Mpe
THNCPTIHECMEN CB0B0IHED PAMELTE KRCAOPONA obpaIysTe He-
IOCPCICTAESHHD M3 TTEKO 5L, 970 SAMYCKICT WEE [0S I0BaTENLHER
PeaAKIM CEOBOIHOPATHEATEHOIT GEHCACHEA JHMNHIOE W Goreos,
Meposcnma cnocoberay 0T MpecdpatoBIHRE OKCHIA 43074 B HITTPO-
MNCPOKCHA 2307Ta, KOTOpLE TopacT Ouonorirockme caoicTia CROCID
MPCIIICCTRCHHERKR, 0OYCIDATHEAE YMOHLIITHHE OCpdey 30 KPOEH BO
BHYTPCHHIX opranax, 8 Tod sweac 8 THK [47, 57).

Kax szpcctro, [T obimanact Gonsimme peacpuos; JocTaToss
coxpancaus |8 nopuansto dyHmosRRpYIMOCH TapoHXEMEL, TT0-
BEl ¥ A0RAETBOPUTE IOTPEDHOCTH OPrAHIEIMA B IHTAY B pyrix dep-
seHTax, yuacTeyiommx 8 rmamesaperm | 58], Mosrosy npa neamauan-
TEMEHOM Wi yMepeHHos Haxoavesnw axupa 8 TEE snusmmeckas
cHMIToMaTHER orcyrereyer, [lpi peako pEpaxcHHOM THNOMATOIC
TIOAEAIOTCH ANCMENCHYECENT CHIIPOM B MPIHAKH BHEIHOCEKP-
Toproil megocraroisoeTe [DE, npexae scero 8 Brac creatopen [49,
55]. bonceoil cHHIpOM PALTHNHON HHTCHCMEHOCTH BCTPCHICTCH ¥
18,6—24_ 3% Gonenwx [58, 59).

Brnume awe JITTK ooy niccTRAnc o8 MECTRYMCH TRTRHEIME MCTO-
Aamu: TpancabaomaHansroc ¥ 3H, mynemacnwpanesan KT (MCET),
MPT. ¥merpazeykossme nprosaxave JITEK saoootcs mnepaxo-
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