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HAPYLWLEHUE OBMEHA AMUHOKUCIOT U POAOACTBEHHbIX

COEAUHEHUU NPU TENATOBUITUAPHOU NATOJOIMMNHU
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B 0630pe npedcmasneHbl OaHHbIe O Xapakmepe aMUHOKUCI0mHo20 ducbanaHca npu pasHbix 3abonesaHusix ne-
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The review presents the data on the nature of the amino acid imbalance. in .various liver diseases and their
complications. The pathogenetic mechanisms of the disorders of barrier, metabolic and excretory functions of the liver
are considered, taking into account the influence of these processes on other organ systems.
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Mpn nopaxeHusx nevyeHn B OCHOBE OMOXMMMU-
YeCKMX pacCTPONCTB Nexar HapylueHuss GuoaHep-
reTMy4eckmx MpoLeccoB U BCEX BUZOB 0OMEHOB, B
ToM ymcrne amuHokmcrnoT (AK), poaCTBEHHbIX coe-
OVHEHWN, BKIoYas cuHTe3 hepmeHToB. B cBsa3un ¢
BbINOMHEHNEM NEYEHbIO MHOMMX (PYHKUNIA, BKIOYas
3aLUNTHYIO (OETOKCUKALUVOHHYH0), B KITMHUYECKON
renaToniorMn.Bonpoc U3y4eHnss U3MeHeHUn obmMmeHa
AK 3acnyxuBaet ocoboro BHUMaHus [1, 2, 3].

3BECTHO, YTO B TOHKOM M TOFICTOM KMLLEYHMKE
NoA LENCTBMEM MWUKPOOPraHM3MOB M3 MOYEBMHBbI
n AK obpasyeTcsi ammumak, KOTopbii C TOKOM KpoO-
BW, OTTEKalLLEeNn 13 KULIEeYHNKa, BMECTE C aMUHO-
rpynnammn AK nonagaeTt B neYeHb, rae NosHOCTbIO
MeTabonumanpyeTcs ¢ obpa3oBaHMEM MOYEBUHbLI U
rnytTammHa. QnMMUHaUMs amMMmuaka U3 CbIBOPOTKM
KPOBM OCYLLECTBMASETCA B MeYEeHU MOoCcpencTBOM
OPHUTMHOBOIO LKA, B KoTopoM a3oT AK npespa-
LaeTca B MOYEBUHY. B aTOM uumkne npuvHumatoTt
yyacTue OpPHWUTUH, UMTPYMMVH, aprMHUH 1 acnapa-
rmHoBas kucnota. OpHUTUH MeTabonuanpyeTcs Ao
MOYEBMHbI B MUTOXOHAPUSAX MepunopTasnbHbIX re-
natouuTtos [1, 2].
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Mpn Hanuumm chrbposa neyeHn n neyYyeHoUHoM
HeJOCTaTOYHOCTM B KPOBM HapacTaeT KOHLEH-
Tpauusi ammuaka u apomMaTuyecKkux ammHOKUCIOT
(AAK), a Tarke METMOHVMHA M MepKanTaHoB, Npo-
M3BOOHbIX MHOoOMa M deHona, obpasyembix Mpu
MeTabonvame CcepocoaepXallMx COEAVHEHUA 1
AAK B kuwe4Huke. HapacTtatowas rmnepaMmmoHu-
eMus MPMBOAUT K YCUNeHuto kaTabonvama Genka,
Kak criefcTBMe — B Ka4yeCTBE UCTOYHMKA SHEpruun
ycuneHHo pacxoaytotca AK ¢ pa3BeTBreHHONM yrie-
BogopoaHon uenbto (APYL]) — neiuuH, nsonen-
UMH, BanuH. VHTeHcmBHbIN MeTabonuam atmx AK
B MbILLIEYHOW TKaHW MPUBOAMWT K MOCTYMMEHNO U3
nocrnegHen B KPOBb 3HAYUTENbHOIO KOMMYecTBa
AAK — heHunanaHunHa, TMpo3uHa, TpuntodaHa, a
Takke MeTMoHMHA. B 3gopoBomM opraHusame heHu-
nanaHuH 1 TUPO3MH Y4YacTBYIOT B CUHTE3€E NMpenmMy-
LWeCTBEHHO BO3byXaalLWwmux HenpomMeanaTopos.
Mpn pas3BuTUM NeYeHo4YHoM natonornm (HegocTa-
TOYHOCTK) BcrneacTeme m3bbiTka AAK 3anyckaetcst
anbTepHaTMBHbIA NyTb MeTabonuama, B pesynbTa-
Te 4Yero B UeHTpanbHon HepsBHou cucteme (LIHC)
HaKanmMBalTCA TaK HasblBaeMble NOXHble Meau-
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aTopbl (OKTONMaMuH, (GeHUNaTUNamMuH, TUPaMUH),
a TakKe CEepoTOHVMH W ramMMa-aMMHoMacrisiHas
kucnota. Ha atom doHe nogaensieTcs npoayKums
BO30YXXOAKOLLMX HENPOTPAHCMUTTEPOB (JohaMuH,
HopagpeHanvH) [3, 4, 5, 6, 7].

Taknm obpasom, HapyleHne obmeHa AAK npu-
BOAUT K aucbanaHcy meamatopos B LIHC n passu-
TUIO NeYeHoYHOW SHuedanonaTum WUnu nevYeHou-
HOW KOMbI. BblpaxkeHHOCTb AaHHoro gucbanaHca
KOppenupyeT C TSHKECTbI MOPakeHus nedeHun. Y
naumeHToB ¢ ocTpbiM renatutom B n C (OB, OI'C)
HanbonbLnn gucdanaHc HeripoMeanaTopoB (agpe-
HanviH, HopagpeHaruH, CEPOTOHUH, TMCTaMWUH) Ha-
frogaeTcsa npu TSHXKENOM TeYeHun renatuTa, npu
MUKCT-UH(EKUMM, a TaKkKe Mpu XOonectaTu4yeckom
BapuaHTe OB [8]. CbiIBOpOTOYHAS KOHLIEHTpaUMs
deHunanaHnHa n TMpo3uHa nNpu renaTnte Bo3pac-
TaeT 1 Takke KOPPEenupyeT CO CTEMEHbK TSHKECTU
npouecca. HapyweHne obmeHa atux asyx AK —
CNneacTBME CHWKEHUSI aKTUBHOCTM dheHunanaHuH-
rmgpokcunasHon cuctemsi [9, 10].

CepoTOHMH BbIMOMHSAET B OpraHu3me MHOXe-
CTBO (PYHKUUW, B TOM YUCME OKa3blBaeT 3Ha4u-
TenbHOE BIUsSIHWE Ha MeTabonunyeckue npouecchbl
B neyeHn. OH obpasyeTca M3 TpuntodaHa nytem
ero nocrnefoBaTenbHOro  5-rmapoKCUNUMpoBaHus
TpUNTOaHIMOPOKCHIIa3on, obpasoBaHus
5-rupgpokcutpuntocpaHa (5-OT) u 3atem [ekap-
bokcunupoBaHus 5-OT pekapbokcunason apoma-
Tnyecknx L-ammHokucnot. B opraHmame 300poBO-=
ro yenoseka Tonbko 1% NOCTyNMBLUEro C NULEN
TpuntodhaHa MeTabonmampyeTcd B CEPOTOHVH.
Moo pencTBueM MOHOAMUHOKCMAA3bl CEPOTOHWUH
npeBpallaeTca B S-rupokcumHgonaleransgerng,
KoTopbin MoOXeT nnbo obpaTMmo_ - npeBpallaTh-
ca B 5-rmppokcuTtpynTocdbon mog  OEencTBMEM
ankoronbzaerngporeHassi nnm anbgervgpe-
Oyktasbl, nNnbo HeobpaTumo mpeBpaliaTbca B
5-rmopoKCUMHOONYKCYCHYHO KUCIOTY NOf AEeNCTBU-
eM aueTtanbgervgaermgporeHassl. B cBow ouve-
pedb 5ruapoKCUMHOONYKCYCHasA KucroTa 3aTem
BbIBOANTCS C MOYOM K Kanom [11, 12, 13].

B akcnepvmeHTanbHOM MccnefoBaHnM Ha Mbl-
Wwax Obina nokasaHa. renaTtonpoTeKkTMBHas pPorb
CEpPOTOHUHA MPU. TOKCUYECKOM renatute B BuAe
CHWXEHUS YPOBHEN BOCMAaNeHUs, OKUCIUTENbHO-
ro cTpecca, cTpecca 3HOOoMna3mMaTnyecKkoro petu-
KynymMa, a Takke 4acToTbl anonto3a renatoumntos
[14]. CbiBOpOTOYHAS KOHUEHTpaUWUs CEpOTOHMHA
HapacTaeT MO Mepe NPOrpeccMpoBaHNs SIBNIEHUN
NeYeHOYHON HeJoCTaTOYHOCTM, (hnMbpo3a neveHu
N MOXET CIYXXUTb KPUTEPUEM CTEMEHU THXKECTU
renatuta. OTO CBA3aHO C HapylLleHMeM LEeTOKCU-
KaUWOHHOM (PYHKUUM MEeYEHM U MOPTOCUCTEMHBIM
WyHTUpoBaHMeM [15, 16]. CbIBOPOTOYHbIN YPOBEHD
CEpPOTOHMHA M ero metabomnuTa 5-rmgpoKCMUHOO-
MNYKCYCHOW KWUCMOTbl M3MEHSIETCA Npu MeTacTasax
3I10Ka4eCTBEHHbIX OMYXOMeNn B Xenyao4YHO-KULLIEY-
HbI TPaKT 1 NeyeHb [17].

O630psbI

Mpn 3aboneBaHUsAX MeYEeHU B KPOBW BbISBMS-
eTca rmnepamuHoaungemMus, ConpoBOXAaLasics
noBbiweHnemM KoHueHTpauun AAK un CHUXeHuem
KoHueHTpauun APYL. [derpagaunsi TkaHeBbIX Gen-
KoB obycriaBnvBaeT yBeNMYeHWe OTHOCUTENbHOMO
copepxaHus HesameHMbIX AK 1 CHDKEHNE MHOEK-
ca — 3ameHuMble AK/He3zameHuMble AK [18]. Name-
HeHne 6anaHca APYL] (BanuH, n3onenuuH, nenumH)
n AAK (tbeHunanaHmHa v TUPO3MHA) B CbIBOPOTKE
onpepensietca mHaekcom ®uwepa. lNoctynas w3
nevyeHu B nnasmy Kposu, 3TN AK KOHKYpUPYIOT MeX-
Oy cobom 3a MPOHUKHOBEHWE 4epe3 remMaTodHLie-
danuyecknii G6apbep. CHmxeHne koachduumeHTa
duwepa HabnogaeTca Npy pasBMTUKN LMPPO3a Me-
YeHU N NeYeHOYHOW 3HUedanonaTum, a Takke OT-
pakaeT ypoBeHb 3HAOTOKCUKO3a B opraHusme [19,
20, 21, 22]. YBenuyeHne cymmbl cBoBoaHbIx AK (ru-
nepamMmHoauMaemMmns) Kak COeAMHEHUN C HUSKMMU
MONEKYNSIPHbIMU MaccaMm SBASETCA Takke OAHUM
13 BeOyLLMX NoKasaTernen passutnsa sSHA0TOKCMKO3a
[22]. Mpwn umMppo3e neYeHn B KPOBU HapacTaeT Cbl-
BOPOTOYHAs KOHLIEHTpaLus rnyTaMUHOBOW KMCHO-
Tbl, METUOHWUHA, LMTPYINNHA, CHUXaeTCs ypPOBEHb
rnyTammHa, opHUTUHA 1 apruHuHa [21]. B TkaHu ne-
YyeHu.cyMmapHoe coaepxaHne AK cHuxaeTcs, yBe-
nMYNBaEeTCs KONMYEeCTBO 3aMEeHUMbIX aMUHOKUCIIOT
(BAK), ungekc APYLI/AAK cHuxaeTcs, onpenens-
€TCS NOBbLILEHHOE coAepXaHue MeTUOHMHa 1 op-
HUTWHA, MadalT KOHUEHTpauMM BanuHa, rmuumHa,
cepuHa, TaypuHa, TpeOHMHa U 3TaHonamuHa [23].

[Mpu TokcMuyeckom (NekapCcTBEHHOM) MOpaXKeHUn
neyeHu xapaktep obmeHa AK nmeet cBon ocobeH-
HOCTW. Y naumeHTOB Habntogaetca obegHeHne 06-
wero nyna ceobogHbix AK, NnpenMMyLLecTBEHHO 3a
cyeT cHmkeHust ypoBHer 3AK. MNpu aTom Habnoaa-
eTca pocT ypoBHen criegytowwimx 3AK: acnaparuH,
acnaparmHoBasi KUcrnoTa 1 anaHuH — Kak cneacraue
CHWXEHMS NOTPeOHOCTU oOpraHnaMa B 3JHepreTu-
yeckmx cybcTpaTtax, MeTabonmanmpyembix B LMKIE
TpukapboHOBbIX knucnot. OQHOBPEMEHHO Habnoaa-
€TCS POCT CbIBOPOTOYHOIO YPOBHSI dheHunanaHmHa
n ero metabonuta — TuposuHa. pu nekapcTBeH-
HOM renaTute cHwxaeTcs ypoBeHb 3AK: rmuumHa,
rMyTamMMHOBOW KUCIOTbI U UWCTEMHA, BCNEACTBUE
yero HapyLiaeTcsa obpa3oBaHue rnyTaTMoHa n pas-
BMBAIOTCS renaTtoTOKCUYECKME peaKLmm; CHXKaeTcs
ypoBeHb He3ameHuMbIX AK: nsonerumHa n BanuvHa
B CBSI3M C UHMLIMALMEN TTIIOKOHEOreHe3a, B XO4e KO-
TOPOro OHW NMOCTaBMAT YrNEBOAOPOAHbLIE CKENETHI
[23, 24].

XpoHunyeckass HCV-MHdekumst Takke okasbiBaeT
Bblpa)XEHHOE BIMSIHME Ha MeTabonM3mM aMUHOKMC-
NOT N POACTBEHHbIX COEAMHEHWNA B MnedveHu. Tak,
y naumeHToB C XpoHudeckum renatutom C (XIC)
onpefensieTcsi NoBbILIEHNE YPOBHEW 3TaHOMNaMu-
Ha, UMTPYMMHa, a-aMUHOaAMMMHOBOW U G-aMUHO-
MacrisitHoM KUCMOT B CbIBOPOTKE KpoBwu [25]. Y aeTen
¢ XI'C HabniopgaeTcs CHWKEHME YPOBHS BarvHa,
yBeNMYeHne YpoBHEW apruHuHa, rmctuguHa, ge-
HUnanaHwHa, TpunTodaHa, nenumHa, nsonenumHa,
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rMUUMHa, UUCTerHa, TMpo3nHa. L-aprmHuH aenseTt-
cs1 cybctpaTtom cuHTesa NO, npoayumpyemoro B re-
naTtouuTax, KOTOpbIA B CBOK o4Yepeab UHIMbupyeT
GenkoBbI CMHTE3 U MeTabonMam yrneBoAoB, Bfu-
S1€T Ha aKTUBHOCTb LmuToxpoma P-450. YBenuyeHue
KONnMYecTBa aprHMHa B CbIBOPOTKE KPOBU Koppe-
nupyet c yBenmyeHmem cuHteda NO B renatoumTax
npu XIC y geten n cBUOETENLCTBYET O TSHKENIOM
nopaxeHun nedenn [26, 27]. B nutepatype onu-
CblBaeTCA pasHOHanpasrieHHas (MO OTHOLUEHWIO
K pedepeHTHbIM 3HayYeHUsM) AMHaMKUKa TaypuHa
npu XI'C, 4To MOXeT ObITb CNeACTBUEM HAPYLLUEHWNIA
anMMeHTapHoro xapakrtepa, geduuuta BUTaMUHOB
rpynnel B, ancdyHkumMmM neveHn n nodyek [25, 28].
Ero cuHTe3 nponcxoguT B renaToumTax nyTemM OKUC-
NEHNsT UMCTENHA B LMCTEUHOBYHO KUCIOTY, KOTOpast
OekapbokcunmpyeTcst B runoTaypuH, OKUCHSIHOLLNIA-
cs oo TaypuHa. TaypuH SBNAETCA aHTMOKCUOAHTOM
1 cTabunmsaTtopom memOpaH, y4acTByeT B KOHBLHO-
rauym >XenyHbIX KUCIOT, NogaepKaHUN romeocTasa
KanbLKsi, OKasbiBaeT MOLYNMpYoLLLEe BO3OENCTBUE
Ha rnytamat- u TAMK-eprunyeckyto cmctemsl, HOp-
Manu3yeT COOTHOLLUEHME TOPMO3HbIX U BO30YyXaa-
towmx AK-tpaHcmutTepoB B LIHC. OnwucaHbl re-
NnaTonpoTeKTMBHbIE U aHTUUBPO3HbIE CBOWCTBA
TaypuHa [29, 30, 31].

OToenbHoe BHUMaHWE OOMKHO ObITb yaeneHo
npobneme HapyweHus obmeHa KaTexonamMuHOB
npu pasHoro poaa nopaxeHusix neyeHu. Nokasa-
HO, 4TO y naumeHToB ¢ XI'C nokasaTenu aKckpe-
UUKW agpeHanvHa n HopagpeHanuHa ¢ moyon B 3,1
pasa npeBbllany HopmasbHble 3Ha4YeHUs B-Mepu-
ofe oboCTpeHuss renatuTta, B Nepuope pemMmuccuun
ocTaBanucb NoBbilWeHHbIMU B 1,9 pasa: [lpu atom
M3MEHWITOCb COOTHOLLEHME aapeHanuH/Hopaape-
HanMH B CTOPOHY nNpeobnagaHusi. agpeHanoBoro
3BeHa cumnaTo-agpeHanoBon cuctembl [9, 32]. Y
nauneHToB C OCTPbIMWU renatutamu 3KCKpeuust ¢
MOYON agpeHannHa u HopagpeHanuHa Takke obina
noBbilleHa. 3TO SABMEeHWE OOYCIMOBMEHO PEe3KUM
ocrnabneHneMm MNpoUEecCcoB. WUHaKTMBaLMM KaTexo-
NaMVHOB B MOPaXeHHOW napeHxmme nedeHu. Kox-
LeHTpaums B -mAnas3me - 3-meTokcu-4-rmgpokcude-
HUNIKKONS, ‘0bpasytoLlerocs M3 HopagpeHanvHa,
oTpaxkaeT -obwnin meTabonuam nocnegHero [10,
33]. KatexonamuHbl cuHTesnpytoTcs ns AK Tmposu-
Ha, KOTOPbIV NOCreayLWM TMAPOKCUIMPOBaHUEM
npeobpasyeTcsa B AMOKCUdEHNanaHnH, 3atem ge-

KapbokcunmpyeTcs, npespallasice B 4odaMuH, u
rMOpPOKCUNUpPyeTcst B [3-NosnioXXeHun GOKOBOW Lienu,
0bpasysi HopagpeHanuH. OCHOBHblIE MeTabonu4ye-
Ckne TpaHcOopMauMM KaTeXONaMVHOB BKITHOYAOT
OMETUNMPOBaHME B MeTarMapoKCUMbHOW rpynne
N OKMCIMTENbHOE [Ae3aMuHupoBaHue. [lpouecc
OMETUNNPOBaHMA  KaTanusmpyetTcd (HepMeHTOM
kaTtexonomeTuntpaHcgepason (KOMT), a okucnu-
TEeNbHOMY Ae3aMUHUPOBaHMIO CNocobCTBYEeT MOHO-
ammHokcugasa. KOMT B nedeHu u noykax urpaet
BaXKHY0 poOfb B MeTabonmsme KaTexonlaMUHOB,
LMPKYNMPYHOLLMX B KpoBu [12].

B Hawem unccrnegoBaHumM NpuHANU yyYactue 48
naumeHToB ¢ peumamsoMm XIC nocne npoTuBOBK-
pycHon Tepanuu. MeTogom BbICOKOIGEKTMBHOM
XWOKOCTHOM XpomaTtorpacmu B CbIBOPOTKE KPOBM
OaHHbIX MaLMEHTOB BbISBMAEHO MOBLILIEHNE CbIBO-
POTOYHOIO YPOBHA CepWHa, aprvHuHa, deHuna-
naHvHa, TpunTtodpaHa, TaypuHa. B Haubonbluen
CTENeHn MOBbICUIIUCL KOHLIEHTpauun TaypuHa (Ha
105,6% Bblwe HOpMbI), TpuntodaHa (Ha 37,9%
BblLLIE HOPMbI), aprMHuHa (Ha 18,9% Bbile HOpMbI).
CbIBOPOTOYHASA KOHLIEHTPALMA CEPOTOHUHA CHIMKA-
nacb Ha 27,3%, opHUTUHA — Ha 26,8% HWXe HOPMbI.
Kak .cregcterne, MHOEKC aprHWH/OPHUTUH MOBbI-
cunecs.m coctasun 1,3, YTO CBMAETENLCTBOBANO O
HapyLUeHMU anMMMHaLMM amMuaKka Y JaHHbIX naum-
eHTOB. Ha aTom doHe nHaekc duwiepa octasancs
B npenenax pedepeHTHbIX 3HavyeHun — 3,2. [lonon-
HUTENbHO MPWU NPOBEAEHMN NMUPOreHarioBow Npoobl
yCTaHOBMEHa CBA3b MexXay M3MEHEeHMeM CbIBOpPO-
TOYHbIX KOHLIEHTpaLMMn ramma-aMMHOMAaCISHON
KACMNOTbI, BanuHa, TMPO3uHa, 5-TMOpPOKCUMHOOMYK-
CYCHOW KUCIOTbl, CEPOTOHMHA, TaypuHa, NnenunHa,
TpuntodaHa N 3-MeToKCU-4-rnapoKCUdEHNITIINKO-
Ns1, N BbIp@XXEHHOCTbIO hnbpo3a B NeYeHwu.

Bbi800bI

Takum o00pas3om, Npu pasHbix 3aboneBaHUsAX
neyeHu, Bkntovas XI'C, nmeeT MecTo ogHOHanpas-
neHHbIn gucbanaHc AK 1 BMOreHHbIX aMUHOB, 3a-
KntovalLWmnncs B HapacTaHUN KOHLUEHTpauum apo-
MaTtudecknx AK, runepamMMOHMEMUM U CHUKEHWUN
KoHueHTpauuu APYL, yBennyeHnn oTHOCUTENBLHO-
ro cogepxaHnst HezameHUMbIX AK U CHUXKEHUN UH-
Jekca 3ameHnmble AK/HesameHnmble AK, CHUXXEHUU
npoaykuum BO30YXOALWMX HENPOTPAHCMUTTEPOB
N HapacTaHWUM SKCKpPeL MmN KaTeXonamMmmuHOB C MOYOM.
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Chronic hepatitis B and C affect 520 million people
worldwide, and are a major cause of chronic liver disease and
of mortality, despite the efficacy of the vaccine. Hepatitis B
and C: Management and Treatment second edition provides
a practical explanation of the natural history and management
of the disease, and examines the benefits of the most recent
drugs, and their effects, whether used in isolation or as part
of a combination therapy. This second edition expands the
coverage of treatment of various difficult-to-treat patients
and will be a welcome guide to the physician in both clinical
decision-making and in explaining the benefits and side-
effects to the patient.
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