TOSHKENT TIBBIYOT AKADEMIYASI URGANCH FILIALI
JANUBIY OROLBO“YI TIBBIYOT JURNALI

2-TOM, 1 - SON. 2026
14.00.00 - TIBBIYOT FANLARI  ISSN: 3093-8740

UDK: 617.37 - 002.1 - 08

KACAJIUIMKJIAPHUHI' KEJIMb YUKUILINWHU BAILIOPAT KUJINIIJIA I'EH
NOJUMOP®U3MUHUHI YPHU BA AXAMMUSATH
(AnaduéTiiap mapxu)

a z}
MagiianeB Ajgumobaii
Tubouet pannap noxropu, mpoheccop

TomkeHT /MaBpnat THOOUET yHIBEPCUTETH
Maenanes A https://orcid.org/0000-0003-1769-4187

MyponoB Anu:kon CaaumMoBuy
Tuocouer gannap goxropu(DSc), noueHT
TomKeHt, JaBnaT THOOUET YHUBEPCHTETH.
dr.alimurod@mail.ru. Tel:+998909619303
Mypooes A.C. hiips://orcidiorg/0000-0002-7057-1859

Jmmetos llyxpart PysmeroBny
Tubouér gannapu 6yitnua gancada noxropu (PhD)
VYpranu naBnat THOOUET HHCTUTYTH
shukhrat2108@mail.ru
Eshmetov Sh.R. https://orcid.org/0000-0002-8156-0880

AHHOTALUSA
Auerwutani  (GaoNJUrd MHCOH OpPraHU3MHUAAa KCEHOOMOTHMK Ba SHAOIEH MOJAJApHUHT
MeTabONMM3MHUIa MyXMM YpPHH TyTaad Ba YHHHT Japakacl MIaXCHA MeTaOoNHK (EHOTHITHA
o6enrmnaiian. By daommuk N-aunetuntpancdepasa (NAT) pepmentiapu daonustu 6unaH OOFIUK
O0ynub, WHAMBUIyal TEeHETUK (apkiapra kypa “re3” Ba “CeKMH” aleTHWUIOBYH (DEHOTHUILIAP
HIaK/utaHagu. Ymoy o63opaa aueTwuianl (paoJUTMTUHUHT MOJIEKYJISIp-OMONIOTHK acociiapH, YHU

325


https://orcid.org/0000-0002-8156-0880

TOSHKENT TIBBIYOT AKADEMIYASI URGANCH FILIALI
JANUBIY OROLBO“YI TIBBIYOT JURNALI

2-TOM, 1 - SON. 2026
14.00.00 - TIBBIYOT FANLARI  ISSN: 3093-8740

AHUKJIAIO YCyJUlapu XaMJa TYpJd KaCallUIMKIap, XKyMJjaJlddaH, OHKOJIOTHMK, HPAaK-KOH TOMMUDP,
racTPO’HTEPOJIOTHK Ba (apMaKOJIOTHK X0JIaTIapAark TMarHOCTUK Ba MPOTHOCTHK aXaMUSTH KYpHO
YUKUWJIaaHn. XYJ'IOC& CI/I(baTI/II[a, alcTUuJIaIl (baOJ'IJ'II/IFI/IHI/I KIIMHUK aMaJ’II/IéTI[aFI/I )KOpI/Iﬁ HMKOHUATIIAP
Ba KEJNT'yCUAATH UIMUN-TAAKUKOT HYHAIUILIAPU MyXOKaMa KUIMHAIH.

Kaaut cy3aap: Anerwmiam  ¢aomrd, Merabosmk ¢eHorurn, Ouomapkep, N-
aueTHnTpchq)epa3a, T€3 Ba CCKUH alCTUIJIOBYM, TAalIXHCJIAIII, 6am0paTJ1am, Q)apMaKOKI/IHeTI/IKa,
KCEHOOHMOTHUKIIAP METAaOO0IU3MH.

AHHOTANUA
AI_IeTI/IJ'II/IPOBaHI/Ie HUIpacT KIYEBYIO POJIb B MeTab0In3Me KCEHOOMOTUKOB U OHAOT'€HHBIX BCIICCTB
B OpraHu3Me 4eloBeKa, (popMupys MHIUBUAYaTbHBIA MeTabonudeckuii (eHOTHN. DTOT MpOoIecc
3aBUCUT OT akTuBHOCTH (epmentoB  N-ameruntpancdepassr  (NAT), dro mo3BoiseT
KJ1acCU(UIUPOBATh JIFOJCH Kak "ObICTPBIX' Il "MEATCHHAIX" alleTHIIATOPOB. B nanHo# 0630pHOH
CTaTb€ paCCMATPUBAIOTCA MOJICKYJISAPHO-FCHCTUHCCKUC OCHOBBI allCTUIMPOBAHUA, MCETOAbI €TI0
OIPCACIICHUA, a TAKXKC AUALHOCTUYCCKOC - HPOTHOCTHUYCCKOC 3HAUCHHC J3TOr'0 IIpoLcccCa IIpuUu
pasauyuHbIX 3a00sIeBaHUAX (OHKOTOTHS, KaAPANOTOTHs-LaCTPOIHTEPOIOrHs) U B hapMaKoTepauH.
Taxxke 06CY)KIIaIOTC$I NCPCHCKTUBLI UCTIOJIb30BAHUA AlICTU/TMPOBaHUA B KJIIMHUYECKOU IMPAaKTUKEC 1
HaIpaBJIeHUs JaTbHEHITUX UCCASAOBaHUI B YTOM 00JIaCTH.
KialoueBble  cjoBa: / AunerufinpoBaHue, Mcraboimueckuii  deHotur, Ouomapkep, N-
anermntpancdepasa,’ /| OBICTphic W  MEUICHHBIC  AETHIIATOPHI, «AHAIHOCTHKA, TIPOTHO3,
(bapMaKOKHHETHKA.

Abstract

Acetylation activity plays a crucial role.in the metabolism of Xxenobiotics and endogenous compounds
in the human body, defining the individual metabolic phenotype. This process is governed by the
activity of N-acetyltransferase (NAT) enzymes; allowing classification of individuals into "fast" and
"slow" acetylators. This_review article explores ‘the molecular and /genetic basis of acetylation,
methods for its assessment, and its diagnostic and prognostic significance across various medical
fields, including oncology, cardielogy, gastroenterology, and pharmacotherapy. The article also
discusses clinical applications-and future research directions in-this area:
Key words: Acetylation activity, metabolie.phenotype, biomatker, N-acetyltransferase, fast and slow
acetylators, diagnosis, prognosis, pharmacokKinetics; xenobiotic metabolism.

Kupum

Cyurru Wuuiapaa TaAKUKOTYWIAp Ba KIWHULIUCTIAD TOMOHHUAAH MYIbTU(AKTOPIM Xamja
OHKOJIOTHK KacCaJUIMKJIAPHUHT IaTOI€HETUK MEXaHU3MIIADUHM YyKyp YPraHUILra, IIyHUHIIEK, alpuM
miaxciap/ia KacaJUIMK PHUBOXJIAHWIINIA TeHETUK MOWMJUIMKHM o3ara KeJITHPYBYM OMUJUIAPHU
aHMKJIaIra OYiaraH KU3MKHUII ce3wiapiu Japaxana opTu0® Oopmoxna. Ly HykTam HazapaaH,
TOKCHHJIap Ba KaHIEPOreH Mojjajap MeTa0oau3MuAa HIITHPOK 3TyBUM OHOTpaHcPopmanus
(bepMeHTIapH TypiM KacaJTUKIapra HHAWBUIYal MOMMIUIMK NIAKIUTAHUIINIA MyXUM aXaMusT kacO
ATUIIN MyMKHH [18].

AnaduéTiiap TaxXJIMJIM Ba METOXO0JIOTHSCH

Anabuériapa KeNTUPUIMIINYA, «X0auca—Hazopat» (case—control) musaiinuna yTkasuwirad
54 Ta TaIKUKOTHHHI METa-TaX)IMJIM HATHXKaJlapura Kypa, CEeKHH aleTHJUTAHUII TeHOTUIH CHUTUK
nydarn capaTOHM pUBOXIAHWII XaBpu OWIaH WIMOHWIM OOFIMKIMIA AaHWUKJIAHTaH. YOy
OOFITMKJIMK, AiTHUKCA, EBPOIICOU/T Ba OCHE TIOMYJISAIHMSIIApUIA, YSKUIIT OJJAaTH MaBKY/l IIAaXCIap KHYUK
rypyxJjiapuia xXamja Hirapyd KaHIIEpOreH OMHIUIApD TabCUPUIa ydpaMaraH HHIMBHIJIAPIA SKKOJ
HamoéH Oynran. Ilynunraek, Ocué axonucuaa Ba yTyBuM Xykaipanu kapiuroma (transitional cell
carcinoma) OmiaH KacaJlJlaHTaHJIap/a capaToHra MOMM/UTMKHUHT OIITaHIMTH Kai stuirad [18,20].
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TaiiBanga Oom Musg YycMamapu OwiaH ofFpuraH Oemopiiap opacuaa YTKasuiraH
TAAKUKOTIIAp/Ia acTpolMTOManap Ba rimoonactomanap kyn xomwtapaa NAT27 annerunu mausyguu
waxcaapoa, xycycan NAT24/*7 renorununa yupamu kypcatwiran [15]. Illynunraek, 6up Katop
Makoiajap MeTa-TaxXJIWId, YTKHp JIeko3 puBokiIanummaa rs1799931 Oup Hykimeotumm
noaumopdusmu (SNP) xama cekun areTruiaHum GEHOTHITMHUHT aXaMUSATHHU TacauKiaran [23].

Magxyn anabuér MabiyMOTIapura Kypa, YIKa capaTOHM PUBOXKJIAHWUIIM €BPOIEOU] Ba
MOHTOJIOW/I 3THUK TYpyXJIapua alleTH/UTaHU T (PEHOTUTIUTA TYFPUIAH-TYFPU OOFIIMK dMac. XyCycaH,
E.B. Benory6oB Ba xammyammuduap (2005) TomoHnaaH yTKa3wiaraH TaaKMKOTIA YIIKa capaTOHH
OwnaH KacalylaHraH Oemopiap Ba TaKKOCHAIl TypyXJapH TaxJIWiI KWIMHTaHJA, Ha30paT Ba
TeKIIUPUIAETTaH TypyxJiap ypracujga CTaTHCTUK JKMXATJaH WMIIOHWIM (papKiap aHUKIaHMaraH.
HlyHuHTIEK, YTIKa capaTOHU OWJIaH OFpHUTaH MIaxciap, YSKHUIl OJJaTH MaBXyJl Ba MaBxKyJl OyiIMaran
COFJIOM KHUIIMJAp TYpyXJapu YpTacusid -xam aleTWwmuiaHMil Typura Kypa axaMusTin TagdoBYT
Ky3atmwimMaras [10].

bupok, aneTuuIaHUIUHUHT »CeKUH _(DEHOTUIN Ouiial . OOFIMK CTAaTUCTUK aXaMUSTIN
HaTXKaJIap XUHAUCTOH BAANOHUSA NMOMYysinysiiapyua YTKASWITraH TaaKUKOTIapAa KauJ 3THIIraH
[18,20]. T'enorunuk Taximwiiap NAT2 C282T (rs1041983) memuMopdusmu ocué Ba €BpPOIEOU
MOMyJISIMsUIapuia VKA €apaToHU oPUBOMIIAHNIT XaBOUHKUHT \OPTHINYU \ O1saH OOFIMKIUTHHU
Kypcatran [14].

Harumkajap.Ba yHHHT MyXoKaMacu

TankuKOoT HaTWXKaJapUHUAHT MyailsiH = gapakaja SHAAVSTIN -9KaHWra KapamMaciaH,
alleTWIJIAHUIITHUHT | CEKMH (DeHOTUIM -KCeHOONOTHUKIap MeTabolu3Muyia HIITUPOK STYBYM OOIIKa
bepMeHT TH3UMIIAPUAA. . (DYHKIIMOHAN HYKCOHJAP MaBXyHd OynaraHia €Kk OKOpH Japa)xalaru
KCEHOOMOTHK XaMJAad KaHIEpOreH  IOKilaMa,. IUapouTuAa YIKa | CapaTOHH pHUBOXJIAHUILIUTA
MOWWIUTMKHY OIIUPYBYU OMIJ cU(aThia Kapainuiui MyMKuH [13].

NAT2 renu 10KOpH fapakaia NIaK SHUTEIHAN XyKapaiapraia SKCnpeccusianany, Oy epaa
depment N- Ba O-aneTWUIAHUIT peakuvsIapuad WINTUPOK ITALM. AHETHUIIaHUII KapaCHU aiipuM
KaHIIEPOTeH MOIaJIapHUHL META0OIUK (hao ialryByIa MyXuM 00CKUY X¥icoOJIlaHTanHu cababiu, Te3
anerwuioBun (rapid acetylator) denorumnra ora luaxenap HyFEOH UYaK CapaTOHU PUBOMKIIAHUIIIUTA
HUCOaTaH FOKOPH MOMWILIMKKA“9ra jaed kapanaau, [17,19]. Komopekran capaToHu maroreHesuaa
apoMaTHK aMHHIAp Xama areTWUTAaHUNT (CHOTUIUHUHT YPHU XaKuJard AacTiaOKu Ky3aTyBiap
1986 iimnnma »bI0H KWwinHraH. KeWnHrn SHUNEMUOTIOIHK Ba TEHETHK TaJKUKOTIAp HATIDKAIApH
IIYHH KYpCaTAMKH, Te3 aleTWUIAHUINTa Machbyl aieuiap HUcOAaTaH KYm ydpaluran axoiu
opacHja KOJIOPEKTal capaTOHW OWMJIaH KacaJUIaHWII Japakacd, CEKWH aleTH/UIAHUII (ESHOTHITH
YCTYH OYJIraH KUIIUIapra HucOaTaH Ce3WIapiiv paBuIlia FOKOPH SKaHu aHukanraH [9,13].

bupok, pepMeHTHHHT capaToH Xy )alpalapuaard pojid Ba TAbCUP MEXaHU3MJIIAPHU eTapiinya
ypranuwnmarad. Hopmai s3aTepOoLMTIIap Xamaa WyFOH WYaK CapaTOHHU Xy KalpallapuHUHT dKMalapuia
YTKa3WwiIran TaJKUKOTIAp HaTKalapura kypa, Oy Xyxkanpamapaa NAT2 reHu sKcmpeccusicu
Jlapa)kacu CE3WJIapJIM paBULIZA IOKOPU 3KAHW aHUKJIAHTaH. LIIyHUHrIeK, YHUHT 3KCIPECCUICUHU
cymnpeccus KWITUII ycMma Xy KalpaTapuHUHT PO epanusiCi, MUTPAIUSICH Ba HHBA3HSICUHU YEKI1a0,
YCMaHUHT YCHUIIMHU CEKUHIAIUTUPUIIN aHUKJIAHTaH.

NMMyHOrucTOKMMEBMM Taxauil HaThxkanapu sca NAT2 skcnpeccusicu apakacd YCMaHUHT
KIIMHUK-MOP(OJIOTUK KYpCaTKUWIAPH, KyMJIaaH, 00CKUYH, YauamMu, TuM¢a TyTyHIapu Xamaa y30K
ab30Jlap/lard MeTacTasjap COHM OWiIaH OOFIMKJIMITHMHU HaMOEH 3Trad. Ymoly mabiaymoTiap NAT2
IeHM HYFOH MYaK CapaTOHU IaTOTE€HE3MJa MyXHMM axaMusAIra 3ra 3KaHWHM KylMM4a paBULINA
tacaukaiu [12,27].
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Jopu BocuTalapu, YJIAPHUHT META0OIHMTIAPH Ba KOHBIOTATIAPUHUHT OpraHU3MIIaH
YUKAPWIMIIMHUHT acocuil Wynu Oyiipakiap opkanu cuidauk Owian amanra omanu. Kyn xommapna
CHUHIUK Ty(ard capaTOHM PUBOXKIAHMIIHM TAIIKKH MYXUT KaHIIEPOTCH OMHJUIAPH TabCUPH OMIIAH
OorIIMK 0YnnO, OyHTa Yekw kapaéHuia XOCHII OVIIaquran TOKCHK MOJanap, apOMaTUK aMUHIIap
XaMmJla MHCOH Xa€Th TaBOMHU/A AJI0OKara KUPUIIAIIK MYMKHH OYyiraH Oomrka KUMEBHI OMpHUKMarap
KHUpau.

TankukoTIap HaTWKalapura Kypa, CEKHH alleTWUIOBYM (EHOTHITa 3Ta YEKHII OJaTH
MaBXyJ IIaxciapia CUAIUK Mmydard capaTOHU PUBOXJIAHMII XaBpH Te3 Ba ypTaua aleTUUIOBYU
(deHOoTHITa 3Ta MHAMBHTAPTa HICOATaH aH4Ya FOKOPH SKaHu anukaanrad [9,11,12]. Tyauk reHomin
taakukoTiap (GWAS) kcenobuotuxnap onorpanchopmarusicuausr 1l ¢azacuna uimTupok 3TyBun
Oomka (GepMeHT THU3UMIIAPHHUHT axXaMUSATHHH _XaM KypcaTHO Oepmu, KymuiaJgaH, TIIyTaTHOH-S-
tpaHchepasa Ba Y | D-rimokyponuntparcpepasza (UGT) depmentnapu [16].

[lly Tapuka, ynka capatoHWAa Ky3aTWIraHd KabH, alCTUIAHUITHUHT CEKWH (HEHOTHUIH
IOKOpH JlapakaJlari KCeHOOMOTHK. IoKJIaMa Ba. OcroHa MOAMaIap Meraboa3MuIa HINTHPOK STYBYH
(hepMEeHTIApHUHT Ty3WIMABHM Xamia QYHKIIMOHAT HYKCOHNAPH OYUTaH Oupranukia CHiuK mydaru
CapaToOHU PUBOXKIIAHUIIIATA MORMIIIMKHY OIIUPYBYM OMIIT CU(aTHaa Kapamyinyd mymkus [17,19].

Kymummuk  taakukomiap NAT2 reHd HOAUMOPGUIMHHMHE | ycMa  KacaUIMKIapH
PUBOXIIAaHUINN OWJIaH OOEJMKINTMHE YpraHWINTa KapartwiraH. OxymMud OymmMaraH KacayuTHKIIap
MaToreHe3ua aleTU UM (PeHOTUITMHUHT YPHU XaKUIaru MabIyMOTIap: 9Ca YeKIaHTaH, MyansH
napaxana 3uAIuATIM OViInb, acocaH aupiM monyysnusiIapgary KHYHK TypyxJap MHUCOJIHAA
KEJITUPUIITAH.

Kymnanan, XuHAUCTOHHUAT KaHyOuil MITaTIapy axOJMCH OPacHaa KCeHOOHOTHKIAPHHHT
CeKHH areTHuIaHum (eHOTHI [apKUHCOH KacAIHEK, PUBOXKIAHUIT XaBPUHUHT OPTUINN OWIIaH
OoruKIMry  aHuKIaHrai- [1], Ocué momyssiusiapuia CEeKuH AMETHUIOBYM (EHOTHITa dra
Hraxcjaapia SHIOMETPHO3/ PUBOKITAHUIN XaB(OH. IOKOPU SKaHH /Ky3aTwiiral, OUPOK EBPOICOH]
MOMYJISIUsIIAp/Ia CCKHH,BA T€3 aleTHILIOBYH (EHOTUTLIAp YpTackHAa CEATHCTUK XUXATIaH HITOHUIH
dbapkiap Kaiia stramaram,[28].

Vnka, wuak Ba kurap KaOW,) TAIIKE MyXiT -OMMIIapy OMIaH GeBOCHMTA y3apo Tabcupia
Oyamurad ab3oyiapAaH Oupu XucoOmaHam. ATMocdepa XaBOCWHATH TYPJIM KEJUO YUKHUINra 3ra
KUMEBUH Mopananap Oonanmapna “OpoHXuan actmMa (BA)  xacaIMrMHMHI TapKajaulld Ba
puBOXITaHUIIATA Xucca Kymaan. NAT2 ¢epmenTrn 6rioTpanchopmaiuss TU3UMHU TapKUOUN KUCMU
cudaruga yuka xyxaipanapuaa XaM 3KCIpeccusiiaHa u. BAHUHT Typiid KIMHHK IIaKJUIapu OuiaH
OoFpHraH 0ojanap UIITUPOKUAA YTKA3WITaH TaIKUKOTIapa, CEKUH aleTHIIaHUII (eHOTUIIUra Moc
kemyBuH 1s1799929 (*T/T) Bars1799930 (*A/A) ren nonumopdu3mMiIapy KaCaNTUKHUHT ypTaua OFUp
KEUHIIM XamJia YIKaHWHT THPUKIMK cuFuMH (Vital capacity)HUHT ce3wiapiu macauimmm OwiaH
OOFJTUKJIUTH aHUKJTaHTaH [7].

Katop Oomika TagkuKoTIap XaM aneTHIIAaHUIITHUHT CeKHH (DEHOTUTN YIIKAaHUHT CypyHKaln
O0OCTPYKTUB KacallIUTU (VCOK) PUBOXIIAHUINN, YHUHT 3ypalivilljiapy TaBOMHUIUINIY Ba KaCaJIUK
OFUpIHTU OWIaH OOFIMKIMTUHU Tacaukiaanan. CeKuH aleTHUIaHUIITa MachyJsl ajuiejuiap, acocaH,
kacauukHUHT 11 Ba yHIaH oFup Gockuuiapuaaru 6emopiapaa KYnpok yupaiu. bupok, xypysxiap
COHU Ba YJApHUHI JaBOMUMIMIU Oyiimdya OeMopiap rypyxjapu ypracuaa CTaTUCTUK XUXATIaH
uoHwH (apkiap Kaij stuimMaras [1].

Kcenobmotukmap MeTaboIM3MUHUHT aCOCHIA abh30CH XUCOOJIAHTaH JKUTAp TAIIKA MYXHT Ba
O3UK-OBKAaT TapKUOUAru IOpU BOCUTAJApU XaMAa TypJid KUMEBUN OMpUKMalap TabCUPUTa CE3TUp
xucobmanaau. FOKopuaa Kail STUITaHUACK, H30HUA3U, CyIb(aHmIaMua KaTop aHTUOHMOTHKIIAPH,
BazouIaTaToOpyap Ba OOIIKa KaTop Mpemapatiap CeKHH aleTUIOBYHM (PEeHOTHNTra sra maxciapaa
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HOXYsl peakLusIap pUBOMJIAHUILUIA OJIMO KEeJUIIM MYMKHH, Oy 3Ca TOKCUK METa0OIMTIAPHUHT
OpraHu3MIa TYTUTAHUIINA OMJIaH W30XJIaHAa 1.

[lynunraek, curapeT TYTYHU Ba IOKOpU Xapopatrja TaiépiaHraH (KOBYpWIraH) Taomjap
TapKUOHUIaru apujaaMHHIap Ba reTepounkink amuniap skurapaa NAT Ba mmuroxpom P450 hepment
TU3UMHM MIITHPOKHJA METa0OIM3MIa ydpalJuraH KaHLEpOreH MoJjanap >XyMmjlacura Kupaau
[3,4,17,19,24,25]. Kurapaa TOKCHHJIAp Ba KaHIEPOTeH MOJJAJAPHHHI TYIUIAHWIIN HATHXKACHIA
SJUIAFIIAaHUIL YYOKJIapy makiaHagu. KceHoOMOTHKIapHUHT Y30K My/IaTiId Ba FOKOPH Jlapa)aiaru
TabCUPU MIAPOUTHAA YOy KapaH >KUTAPHUHT CYpPYHKAIM IIUKACTIAHMIINra, KEHHHUYAIMK 3Ca
¢ubpo3 Ba HUPPO3 PUBOMKIIAHUILIUTA OJTHO KEIUIIN MyMKHH.

Wnmuit  agabuérnapna  skurap  LOUPPO3UMHMHI  puBoxuiaHnmuaa NAT2  reHu
HNOJUMOP(PU3MHHUHT aXaMUATH XaKuaa 3uAJUATIN MablyMoTiap KenTupwirad. Kymnad nampiaap
W30HUA3UIHUHT  CTAaHAAPT JA033Ja _KYIIAHMAMLIN “-HaTlbKacuga LUppo3 PHUBOXKIAHUILIUIA
OaruIUIaHraH 0YIuO, ynapaa HOXYs TabCUpiap, )KyMiIa/iaH, CypyHKaIy relaTUTHUHT yUpalld CEKUH
alleTWIIOBYM (EHOTUNTa Sra’ Maxciaap/a- ce3mapsii paBuilga “IOKOpU SKaHU Kala STWIraH
[2,3,4,24,25,26]. Ankorosra’0ornuk Kurap-ruppo3uHuHr (AJKIL) pHBOXKITAHUIIN alleTH/UTAHHII
¢deHoTunura OOFIUK SMaCHUTHaHUKAaHTaH. AJKI] Onnad ‘efpuran 95 ra ncnanusinuk Ba 148 Tta
XUTOMIIMK Oemopiiap HA30pat rypyxJjapu OuIdH TAKKOCJIaHIaHHA CTATUCTHMK >KUXATJaH UILOHWIN
¢dapkiap Ky3aTuiamarad. bBUpoK, mcnaHusiukiIap opacuia 15 Hadap 6emopra TaaKUKOT J1aBOMHJIA
renaTorentoisip kapuuaoMa (V1K) tamxucu kyiniaran Ba yiapaad, 12 racuia aneTHIIaHUIITHUHT
cekuH (penorunu annkaanrad. Ly acocna, J.A.G. Agundez Ba xammyalliik@iaap aneTnuIaHUITHIHT
cexud penotunu ['enarut C BupycH Omian ornmK 6y amMaran FLIK puBoskiianumra MOMHIUTHKHA
OIIMPYBYH OMIJI OYJTHIIN MyMKHH JCTaH TMIIOTe3aHH Mirapu cypraxiap [8].

XWTOM ax0JUCH Opack/a YTKa3WIraH TaIKUKOT/[a JKurap uppo3u Onjiad oFpuran oemopiap
TYPYXH, )KUrapy IUKacTiIaHMarasd, aMMo 10 #iigan opTuk Aasomuaa KyHura 60 rpaMMaH OpTHK
aJIKOT0J1 MCTEHMOJI KWJIFaH Miaxciap Xamja Ha3opaT rypyxjapyu opacujia aueTwuiaHuI (eHOTUIN
Oyiiua CTaTHCTUK >KUXaPJaH MIIOHWIM (apKiap aHMKIAHMaraH./BUpOK, JKUTapHUHT CypyHKallu
KaCaJJTUTH Ba YSKUIII OATH MaBKy OeMopIiap TypyXuia IUPPO3HUAT YHPaIl COHU Te3 alleTHIUIOBYH
¢deHoTunra sra maxciapia Kopupok Oynran. Iy acocna, K+C. Yang Ba xammyammudnap NAT2
TeHH MOJMMOP(U3MHU YEKAI OAaTH MaBKy/l I1axciapAa-sKurap -HUppo3#l pUBOKIAHUILIUTA TabCUP
KypcaTHILIUHY, OyHAa Te3 “aUEeTWUIOBYM (PeHOTHIT MOUMIIMKHYS OLIMPYBUYM OMMWI OYIUIIN
MYMKHHJIUTUHE aHukiammrad [29)]. Vily ‘HaTrokanap pocCHsfik onumiiap TomMoHugaan NAT2
(eHOTUNH Ba CYpYHKaJIM KacaUIMKIap.pUBOXKIAHUIIN XaMa YJIapHUHI KIMHUK KEYMIIW OuiaH
OOFJIMKJIMTMHYM YpraHulla OJIMHraH MabiyMoTiapra moc kemagu. llly TtagkukoTnapaa Ttes
alleTWIJIOBYM (PEHOTHITa 3ra Iaxciap CypyHKalIM JKUrap KacajUIMKJIapu PUBOKJIAHMIINIa I0KOpU
MOWHUIUTMKKA 3Ta SKaHHM Ba KSHMHYAIMK Oy KacaJUTMKIIap IUppo3ra aiaHuim Kypcartwiras [3,4].

ByHnan Tamkapu, ajkorojl HMCTEbMOJ KHWJIAJWTaH YEKUII OJaTH MaBXyJ IIaxciapia
CYpYHKQJIM MaHKPEATUT PUBOXKJIIAHUII XaBPH XaKuAa IIyHIa YXIalm MabIyMOTJIap XaMm MaBxkKy/l.
AUETWUTAaHUIIHUHT Te3 (eHoTunH, xxymaaaad rs1799930 (*G/G) noaumopdusmu, Yekul ogaTu
MaBXyJl OyamaraH Ba ypTada MUKJIOpJa aJKOTr0J MCTEHbMOJ KWIraH HIaxciapia XUMOSBHHM TabCUP
KYpcaTuIi MyMKHHJIMTH Kaiix sTuiraH [6].

XKurap UMPpPO3MHMHI  Typiau  WIAK/UIADUHM  TakKKocjlarasia  aneTwiTpaHcdepasa
TCHOTUIUIAPUHUHT TaKCUMJIAHMIIMIArd (apkiap aHuKiIaHrad. Xycycad, (aon IMppo3 Te3
aleTWUTAaHUII Typu Oyiran Oemopiapia KYNpoK Ky3aTWJAM Ba YMyMaH OJITaHAa, yJapJa >Kurap
(YHKIMOHAN TECT KYpCaTKUYIapud LUPpPO3 Ba CEKHH AaleTWUIAHWII Typd OYiraH KHIIWiIapra
Kaparanja CTaTHUCTHK >XHXaTAaH Ce3Wwlapiu Japaxaaa OKopu. Te3 aueTwisTop aHUKIaHTaH
O6eMopiap ydyH TelnaTOUUTIAPHUHT LUTOJIMTUK MEXaHU3M Oyinya IIMKACTIAHUIINA Ky3aTUIraH
Oynca, CeKWH aneTWiIsATopiapu Oynaran Oemopiapaa 95ca  XOJECTaTHK MEXaHW3M Oyinua
IIMKacTIaHumm Xoc [5].
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XyJoca

NAT2 reHu opraHM3MHHUHT aCOCHH JCTOKCHUKAIIHMS OpTraHiapHia dKCIPECCUsUIaHaau Ba Oy
epla hepMeHT JOpH BOCUTAJIapy Xam/la CaHOAT Ba MAabUIIMIM apOMAaTUK aMUHJIAPHU HEHTpaau3anus
KWIMII Ba (DAOJUIMTMHM HYK KWIMII >KapaHiapuaa HIITHPOK dTagu. DPepMeHT MeTaOoIHK
(haoNMATUHUHT TE3JIUTU NPENapaTHUHT TabCUP CaMapalopiuri, YHUHT OuotpaHchopManusicu EKu
TOKCHK TabCHUPJIAPH XaM/la HOKYS PeaklMsuIap 4acTOTAaCura CE3ujIapiiv TabCUp KypcaTaiu.

TaakukoTnap HaTHWXKallapy IIYHU KYpPCATIUKU, Te3 alleTH/UIOBYM (eHOTHUIIra 3ra Oemopiap
opacuja rpernapariap y4yH Tajgald 3TWIyBYH 71033, ypTaya Ba CEKMH alleTHIUIOBYM (DeHOTHNTa 3ra
mraxciapra Hucoaran rokopu 6ynanu. CeKuH aleTUIIIOBYHM ajljIeJiJIapHU TallyBuH MIaxciap/ia HOXY s
TabCUpIap Ky3aTHIUII COHU FOKOPH SKAHJIMTY Ba TOKCHK METAa00IUTIIAP TYTUIAHUIIHN SXTUMOIH KYTI
9KaHJUTM HMHOOAaTra ONMHUO, JOpU BOCHUTalapu J03acMHM Kamadtupuin 3apyp. Ly acocna,
(dapmakoTepanusiia JIOpU BOCUTANAPU-~TAUUHIALIIAH-.01MMH NAT2 TEHOTHNHHHA aHUKJIAII
mpernapaTiiap y4yH camapaiu Ba” xaBeus, 1o3aiapHu Oeiriianl MMKOHUHM Oepaaud Xamja
WHIMBUIyJIAIITAPWITaH (papMakoTepaneBTHK EHAANLYBHI pUBOXIAHTUPHIITA EpaM Oepaiu.

Kymnad TtaakukoTiidp’ HaTiKalapu-3uaamsaid, oyiaca-fia, NAT2 renun noaumopdusMu
npermapaTiap KyUIaHUIIA OPKaJdW Jo3ara KelaQuraH OWQKUMEBHMN \peakuusiiap, HEOIUIACTUK
KacaJUIMKJIap XaM/1a TAallKd MyXUTAAH KeJlaIurdH KCEHOOMOTHK MOAlap TabCcUpura 1y4 Kelaaurad
ab30J1ap KacaJUTMKIIapH/PUBOKIaHUIIIN OMiIaH OOFIMK SKaHN aHVKIaHTaH.

AUETHJUTaHUUIHUHL ; CeKUH (DEHOTUIM OpOHXMal acTMa KIMHMK- KEYUIIMHUHT OFUPIIUTH
XaM/1a YIIKaHUHT CypyHKail 06cTpyKTUB Kacaminru (YCOK) Gunan Goenukmrnay kypcaramu. Ly
Ounan Oupra, CEeKWH ANETWUIOBYM (DEHOTHIT 'KOBYK CapaTOHM pPHBOMJIAHMIINTA MOWMILTUKHU
OLIMPYBUM OMMJ OYIMO Xu3mafr Kuiaau. Te3 aueTusuioBYM,PEHOTHIl 3€a FOKOpPH KCEHOOMOTHK
OKJIaMa IIapOUTHAQ MYFOH MYaK CapartoHU Ba KUTAp HUPPO3U PUBOMIAHUIINTA MOWWIUIMKHU
HaMOEH 3Taju.

busHuHT QukpuME3¥a, aneTWATpaHc]epa3a TeHH MHOTMMOPOUSMUHM YpraHUII KITUHHK
(hapmakonorvs Ba MHAUBUAyaJ A TAPUIITaH THOOUH €HAOUIYB YUyH MyXUM axaMmusTra sra. bupox
Oy MacallaH¥ TaxJIWJI KUIUiaa 00mKka epMEeHTaTHB TH3NMIIAD, KAaCATNIMKHUHT KIIMHUK KSYHUIIN Ba
OFUPJIMK Japakacu XaMmua FOKOPH  KQHIICHTPALWsUI TOKCUK MOAAAIAPHUHT OpraHu3MIa TabCUpPHU
KaOu oMMJUIap, KOMILIEKC X0J/1a HHOOATI'a-QINHUIIIH JIO3MM:

[y Tap3ma, aneTUNIAHUITHUHT CEKMHw(EHOTUTIN KOBYK/ CapaTOHU PHBOKJIAHHILIUTA
MOMWIIMKHY, T€3 alleTUIII0BUM (PEHOTHUI 5Ca IOKOpH KCEHOOMOTIK TOKIaMa 1apOUTHIa KOJIOpEKTall
CapaTOHH Ba >KUTap [UPPO3U PUBOKIAHUINNATA MOMMIUTUKHE-OLITNPYBYH OMUI cH(aTH/Ia KapalTuIlu
MyMKUH. CyOCTpaT/IapHUHT alleTUUIAHUII TE3JIUTMHU aHUKJIAIl Ba aleTHWIIaHUII (EeHOTUIUHUHT
Oomka Moaupukarop GepMeHTIAPHUHT Ty3uIMa-(yHKIIMOHAT HYKCOHJIApU OWUNlaH YWUFYHJIHTHHU
YpraHui Makcaanua, HaxcIapHUHT T€HOTUIIMHU TEKIIUPUII TYPIIM KacaJUIMKIapra MOMUIUINKHUHT
STHONATOT€HETUK MEXaHW3MJIapU Ba FT€HETUK OMUJUIAPUHU TaxJIWJI KUJIUII UIMKOHUHU Oepaiy.

[TonuMopduU3MHUHT YcMa KacaJIMKIAp PHUBOXKJIAHUILKIATA POJIM YYyKYyp VpraHWiIras.
AUETUUTAaHUIIHUHT MyalsiH (eHOTUIH, KYTIMHYA CeKUH alleTUIUIOBYH, XaM/a FOKOPU KCEHOOMOTHK
IOKJIaMacu OuilaH Ouprainukiaa KysaTWiIrahjaa Xyxkailpajga MyTalUsUIapHUHT TYTJIaHUIIWATa Ou0
KeJaau Ba Oy Xy)KalipaJapHUHT YcMara aillaHuImira TypTku 0ynaau.

[y Tapuka, aneTwUlaHUII (DEHOTHUNMHM aHUKIAIl axojlu opacuja xaB( TypyXJapUHU
Oenruiam UMKOHMHU Oepaau, Oy 3ca KacaUIMKIApHUHT NMpo(UIaKTUKAcH Ba 3pTa AUArHOCTUKACH
y4yH MyXHM axaMHsTra sra.
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