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Pestome. FOxopu konyenmpayusiiu Kuciopoo (SUnepokcust) mavcupuod y30K Myooam 6yauuL Maprasuti acad mu-
3UMU, YNKA 8a OOWKA Ab301apOa OKCUONO8Y Y WUKACTIAHUWIAPHU KeIMUPUO YuKapuuu Maviym. Apum acpoan Kynpox
6AKM ABBAI YMKAZUNCAH KAIACCUK MANCPUOANAP KUCIOPOO MOKCUKTUSUHUHE OSUPTUK 0aPaXCACU OPSAHUSMHUHE Memabo-
UK Yoramued, XyCyCcaH, KanKOHCUMOH De3 20pMOHIApU MUKOOpu2a OO2IUK, SKAHAUUHY Kypcamean. Yuoby wapxoa eune-
POoKcusHune 2unoguz—Karkoncumon oes yxuea, mupokcur (TA) nune nepugepux deuoounayuscuea xamoa aHMUOKCU-
O0aHm MUUMAAP, HCYMAAOAH CENeHONPOMeUH-0euoouHa3anap 6a DOWKA XUMOS MeXaHUIMAApY OUnan y3apo mavcupuea
ouo xknaccux maviaymomaap cyueeu 10 tun dasomuda Hawp smunean MoAeKyIAp 84 KIUHUK MAOKUKOMILAD HYKMAU HA3d-
pudan Kaiuma maxaun Kuaunean. Llynunedex, eunepoxcus wapoumuoa Ky3amuiaouean mupeoud yzeapuwinap ounam
08UP KACAMTUKIAD 8AKMUOA PUBONCIAHAOUSAH «Homupeouo kacaiuk cunopomu» (HTHUC) ypmacudasu yxwawnuxiap
3aMOHABUL KTUHUK MABIYMOMIAD ACOCUOA MYXOKAMA KUTUHEAH.

Kanum cy3nap: cunepokcus, Kuciopoo moxKcukiueu, KaiKoOHCUMOH 6e3, MUpOKCUH, 0euoOUHayus, OKCUOIO84U
cmpecc, ceneHONPOMeurHIap, HOMUPeouo Kacauiuk CUHOPOMU.

Abstract. Prolonged exposure to high concentrations of oxygen (hyperoxia) is well known to cause oxidative dam-
age to the central nervous system, lungs, and other organs. Classic experiments conducted more than half a century ago
demonstrated that the severity of oxygen toxicity depends on the metabolic state of the organism, particularly thyroid
hormone levels. This review re-evaluates classic findings regarding the effects of hyperoxia on the pituitary—thyroid axis,
the peripheral deiodination of thyroxine (T4), and its interaction with antioxidant systems (selenoprotein-deiodinases,
etc.) in light of molecular and clinical studies published over the last 10 years. Furthermore, based on modern clinical
data, parallels are discussed between the thyroid changes observed in the hyperoxia model and the "non-thyroidal illness
syndrome™ (NTIS) that develops during severe illnesses.

Keywords: hyperoxia, oxygen toxicity, thyroid gland, thyroxine, deiodination, oxidative stress, selenoproteins,
non-thyroidal illness syndrome.

3amoHaBUi THOOMETHA IOKOPH
KOHLEHTpAUMSIM  KHCJAOpoA  OuinaH  jJaBoJiaml

FOKOPH KOHLIEHTPAIMSUIM KUCIIOPOJ| TEParnusICHHHHT
HOXYS TabCHpJIApH, XyCyCaH, yNKa TYKMMacujaru

WHTEHCUB Tepamusi Oyiammiiapuma, dajga TYFWITaH
yaKanokJapaa Hadac eTUITMOBYMIATTHH TaBOJIAIIAA,
IIYHUHTCK, THUIIepOapuK OKCHUIEHAIMs TepamnuscHia
KEHT KyJUIaHWIaau. AHY naitaa, y30K My 10aTiu €K1

OKCHJIJIOBYU IIUKACTJIAHUILIAD KIWHUK aMaauéria
KU Mmyammo OyimmO kommokma. lly Gowmce
KHCJIOPOJ, TOKCHKJIIMTMHUHI TH3WMJIM, aWHUKCA,
SHJIOKPUH MEXaHU3MJIAPUHHM TYIIYHHII Hadakat
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¢bynaamenTtan Quznonorus, OaJKH KIMHUK aMajuET
yYyH XaM MyXUM aXaMusTra ora.

Kucnopon xaér yuyn 3apyp Oyica-ma, YHHHT
OpTHKYa MHKJOpJArd TahCHPH TYKUManapra 3apap
eTKa3uIIM MYyMKHH. KHUCIOpoag TOKCHKIMIHHUHT
MOJIEKYJSIp acOCH/a PEAKTHB KHCIIOPOJ Typiapu

(PKT), xymmanmad, CynepoKCHUA-aHHOH, BOJOPOJ
MEePOKCUAM  Ba  TUAPOKCHI  paauKamd  Kabu
OMpUKMAaTapHUHT  XyXKalipaHWHT  aHTHOKCUIAHT

XMMOSI TU3UMH WMKOHUSTIIAPUAAaH OPTHK MHUKIOPIA
xocun Oymumm €ramgu. Ly Ounan OGupra, 3aMOHaBHIA
taakukoTiap PKT nadakar 3apapioBun oMui, 6aiku
MyailsiH KOHLEHTpalMsulapAa aJanTuB XyXKahupaBuil
CUTHai  WymmapuHu,  MacaimaH,  Nrf2-00riuk
AHTHOKCHUIAHT YKaBOOHHU (daommamTupyBIn
MoJIeKyJajap SKaHIUTHHHU XaM KypcaTMOKAA.
[Indoxopmap omataa TUIIEPOKCUSHHAHT YITKA Ba
Ky3 Typ Hapiacura eTkKasaJuraH 3apapura KyIpoK
IBTHOOP KapaTcamap-ma [8], CYHITH MOJEKyIsIp
TaJAKUKOTIIAp SHIOKPHUH TOMEOCTa3 XaM CEe3WIapiu
mapakanma Oys3wnummHM  KypcatmMokma [11, 15].
Opranu3Maa KHUCIOPOA HCTEBMOJIM Ba ACOCHH
AIMAITMHYBHU OOMIKAPHINIA MYyXUM YPUH TYTYBUH
KaJIKOHCUMOH 0€3 OKCHJIJIOBYH CTPECCra kyJia Ce3Tup
xpcoOmanaau. Kucnopos TOKCHKIMTHHUHT OFUPIIMK

Japaxacd OpTraHU3MHHHI  yMyMHH  MeTabOJHK
¢aonnurura OOFIMK SKAHINTH Y30K BakTAaH Oepu
MabJIyM:  THIEPTHPEO3  XOJlaTuaa  KUCIOPO

TOKCHUKJIMTH Ky4asiJi, THIIOTUPEeo3a 3ca cycadaau. by
Ky3aTyB KaJKOHCUMOH 0e3 TOpMOHJapu OuiaH
KHUCJIOPOJ TOKCHUKJIMIH YpTacuna HMKKH TOMOHJIaMa
OOFNMHUKJINK MaBXYAJUTMHA TaXMHUH KWIHILIAa acoc
Oynran. I'mmepokcusHUHr THpeoua YKKa TabCUPU
KJIACCHUK 3KCIIEpUMEHTan (U3UOJIOTHAAA Maxcyc
Ypranwiran [6], OMpOK YHH 3aMOHAaBHUH MOJEKYIISIP
SHAOKPHWHOJIOTHS Ba KPHUTHK THOOMET HyKTam
HasapuIaH KalTa 0axojall MyXHM axaMHsATIra ora.
Ymly mapxjaa THIepOKCUSHUHT KaJTKOHCUMOH 0e3

GbaonuATH, TOPMOHNAP CHHTE3M Ba  YJAPHUHT
neprudeprk MeTabOIN3MUTa TABCUPHUHH TYITYHTUPHII
MakKcaguna  KIacCUK  (U3HOJIOTMK  HaTXajiap
3aMOHAaBUH MOJIEKYJIAP Kapaiuiap Ounax
YMYMJIAIITHPHATIA N,

Xo3upru TylLlyHYauapra Kypa,

TUNEPOKCUSIHUHT  3apapiu  Tabcupu acocaH PKT
XOCHJI OYJIMINMHUHT XyKaipa aHTHOKCHIAHT TU3UMH
MMKOHUSTIAPUAAH YCTYH KEMWIIM OWiaH OOFJIMK.
MuToxoHapHan 3NEKTPOH  TaIllMII  3aHXHUPUAA,
UIYHUHICK, NADPH-okcunasza TU3UMUAA
CYIIEpOKCH]] Ba BOAOPOJ MEPOKCHIN XOCHJI OYIHIIH
Kyuyasgu. By 5ca ynkaHUHr allbBeOJIsIp-Kalusuisap
TYCUFU/a SUUIMEJIAHUII pEakLUUsACH Ba XysKaipanap
HOOYyn OYmummra om0 Kemamu. DKCIepUMEHTAT
Mojeapaa  KypcaTWITaHUAEK,  aHTHOKCHAAHT
MyoJIaXanap, MacajaH, aclupuH OWilaH OJIJUHAAH
nasosaml, NF-kB curnan iymu opkamu PKT xocun
OYynuIIM Ba SUUIMFJIAQHUII JKaBOOMHHU CE3WIapin

Japakaza KamMaWTHpUO, TUIEepoKcusra OOFIMK YTKa
[IWKACTJIAHUIIIMHN EHTWJUTAIITUpagu [2].

l'unepOapuk KHCIOPOA INAPOUTHAA COFIIOM
KYHTWITWIapaa YTKa3wWirad 3aMOHaBUM TaIKUKOTIIap
PKT papakxaCHHUHT 5JKCHO3ULUSIAH KEHMHH Te3
KYTapuJIHIIHT, CYHI'Pa aHTHOKCUIAHT Ba IMMYH KaBoO
MEXaHM3MJIapW  OpKalM  Ha3opaT  KWIMHHUIIN
MYMKUHJIUTUHU KypcaTrad. by rumnepokcus Tabcupu
CTaTHK 3Mac, OAJIKM BaKTra OOFIIMK IWHAMHUK XapagH
sKkaHnurunal pamonat Oepaau [4]. Iy Hykram
HazapJiaH, KATIKOHCUMOH 0€3 TOpMOHJIapY TU3UMH XaM
OKCHJIJIOBYM METa0OIM3MHM OOIIKAapyBYH, XaM ¥3HU
PKT Tabcupura cesrmp Oymran Tusum cudaruna
TUIIEPOKCHS TMATOQU3HOJIOTHACHAA aloXuaa YpuH
tyTamu [16].

Knaccuk  taxpubanapma  kKamamym — Ba
cnukormapan 40—100% KOHIEHTpaIUsIA KUCIOPO.T
TabCUpUAa Y30K MyJAaT YHUIAll KalKOHCUMOH
OC3HUHT PaIHOAKTHB HOJTHU TYTHO KOJIUTI KOOWMIHATH
Ba KOH 3apAoOupard runou3 TUPEOTPON TOPMOHH
(TTT) mapakacCHHHMHT Ce3WJIapid Hacaiuimmra oJmo
Kenrad. by Tabcup KHCIOPOJ KOHIIEHTPALMSACH Ba
SKCIIO3UIMS JABOMUIIHTUTa OOFIUK OYynran [6].
Ymby Tomwnima YH dmmap YTHO  MOJEKyIsp
Japaxaja XaMm TaCAUKJTaHI. Heonaran
KaJlaMyluiap/ia YTKa3WiraH 3aMOHABUU TaIKUKOT/AA
80% xucnopoxa Tabcupuaa 48 coat maBoMuaa OYIUII
runopuzna TTIT MPHK tpanckpuniusicu Ba KOH
sapaoounaru TTIT mapakaCMHHMHT Y3rapuiiura ojau0
KEJIraH. lyHunraex, yeuin TOPMOHU
CEeKpELMSCUHUHI Iacalluili XaM Ky3aTWirad. by
TUMEPOKCUSIHUHT TUNO(H3 Japa)kacuiard dHIOKPHUH
TabcUpPH (haKaT KAIKOHCUMOH Oe3 OmiaH 4ekjiaHuO
KOJIMacJqaH, KEHTPOK HEHPOIHIOKPHH THU3UMHU
KaMpa0 onumuHU Kypcatagu [12]. Myammdnap
ymly HaTIKaNapHU dYaja TYyFWITAaH dYaKaloKjapaa
Ky3aTUIaJural HEHPOIHIOKPHUH Oy3unumuap
MaTOreHe3w/1a KUCIOPO/ TePANMSICHHUHT dXTHMOJNN
ponu 6unan Oornaraniap [12].

MoaHUHT OPTHKYA MUKIOPH KAJTKOHCHMOH 6e3
¢dommkynanapuaa aBTOHOM OKCHJUTaHUIII
apaCHIapuHU parOaTIaHTUPUII OPKAJIH MMOTEHIIHAT
SHAOKPUH Oy3yBum oMun cudatuma TabCHP
KYpcaTHIIM Ba KHCIOPOJA TOKCHUKIMIM HaTH)Kacuaa
[o3ara  KelraH — OKCHJIJIOBYM  FOKHH  sHAJa
Ky9aWTUPHIIHT MyMKUH [9].

Ymby TOTHIIMAJIAp 3aMOHaBHI
SHAOKPUHOJIOTHS ~ HyKTau  Ha3zapuJaH  aJloxunaa
KU3UKHUII YWFOTaAW, YyHKH yJap OFHAP COMAaTHK
KacaJUIMKJIap Ba KPUTHK XoJaTjapla Ky3aTWUiIaJuraH
«HOoTHpeonn Kacawmmk cuHapomm» (HTUC) Ouman
KoHUentyan okuxartgad — yxmamaup. HTUCna
TUTIOTaJIaMy C—THIO(PU3—KaTKOHCUMOH 0e3 YKHHUHT
(daonmuru cycasau, HaTWwkaga KoH 3apaoomma T3,
kynuH4a T4 Ba aiipum xosmapaa TTT mapaxkacu xam
nacasnu, Teckapu T3 (r'T3) mapaxacu sca omraau [14,
20]. By xoJaT OpraHM3MHUHT dHEprus capHuHU Ka-
MaWTHpUIITa KapaTUITaH aJalTuB kKaBoO cudartuma
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OaxonaHanu. Y KpWUTUK xojarnaru Oonanapaa [1],
IOpaK eTHIIMOBYMINTH Oynran 6emopnapaa [18], mry-
HuHraexk, COVID-19 undekuusicuan yTkasran Oe-
Mopiapaa [13] xam Kaiin atunran 0¥, OKCHITOBIN
Ba IUTOKMHra OOFIMK cTpecc OwiaH dYamOapuac
6ormuk. Iy Taprka, runepoKcus mapouTHaa Ky3aTh-
namurad TTI Ba KanmKOHCHMOH 0€3 QaoauATHIATH ¥3-
rapullIapHd OKCHIUIOBYHM Ba SULIMFJIAHHUII CTPECCH-
HUHT  THUIOTallaMyC—THIO(U3—KaIKOHCUMOH  0e3
VKHUra yMyMHU TAbCUPUHUHT XyCYCHUN KYPUHUILU CH-
(aTuIa TATKWH KWIAT MyMKHH.

Tupeoua TOpMOHJIAp METaOOJM3MHHUHT STHA
Oup MyxuMm xuxath - T4 HuHT iepudepuk TYKUMaa-
paa dhaon T3 ropmMoHHUTa aiiaHUIIH, STEHU IEUOIHHA-
U KapaéHUHUHT THIEPOKCHS TabCHPHUra ajoXua
CEe3rHp JKAHJIUTH KJACCHK W30TON yCyJulapu &pja-
Muna aHukianran [6]. Tykumanap mapaxkacuna yTka-
3WITaH TaJAKUKOTIAP JEUOIUHANNS (PAOUTUTUHUHT
Macaifumy acocaH MyIIaK TYKUMacHia Ky3aTHiIno,
XKurap Ba Oyipaknapia ce3wiapiu y3rapuuuiap 0yi-
MaraHvHM KypcartraH. by sca rumnepokcusi TabCUpH-
HUHT TYKHUMAara Xoc¢ XyCyCHusITra 3ra SKaHJIuTHJIaH Ja-
nonat 6epanu [6].

Keitunru yH finnnuknapaa HOATUPOHUH AEHO-
nmuaazanapuauHar (DIO1, DIO2 Ba DIO3) mMonexysip
Tabuatu TYMUK YpraHwiau. YJap CeleHOLUCTEHH
CaKJIOBYM CEJIEHOTIPOTEHHIap 00, THOPEIOKCHHTa
VYXIIal Ty3WIUINTa 5Ta Ba KATATUTHAK (PaonuaTu yayH
TJIyTaTHOH €KUM THOPEIOKCHUH OpKaIM TabMHUHJIAHAIU-
raH peNOKC-Ce3THp JIIEKTPOH JOHOpP THU3UMHra
MyxToxX [19, 22]. Onam DIO1 depmenTu ycTuaa yTKa-
3WITaH  3aMOHaBHH  CTPYKTYpaBUI-OMOKMMEBHIA
TaJAKUKOTIIAp PEPMEHT KaTaIuTHK MapKa3Huaaru cene-
HOIINCTEWH OWJIaH YHTa SKWH JKOWIAINTaH IMCTEHH
KOJIIUFH YpTacuaa JUCyIb(QUI KYIPUK XOCHUI OYIH-
IIMHA Ba Ym0y KYTIPUK TIyTaTHOH TabCHpHAA KaiTa
TUKJIAHUIIUHYU Kypcartrad. Jlemak, Xy»aipa naunaru
OKCHU/IJIOBYM MYXUTHHUHT KECKUH Y3TapHIIH, MacaJiaH,
TJIyTaTUOH 3aXUPACUHUHT KaMaluIly, 1enoAuHa3anap
¢daonnuruan OeBOocHTa MACAUTHPUINN MYMKHUH [17,
19]. Kenr kampoBnu mapxjap/a TabKUAJIAHTAaHUJIEK,
JIEMOIHA3aIap OPTaHN3M/Ia CEJIEH TaKCUMOTH Hepap-
xusicua rokopu YpuH tytanu. Uy cababmu ynmapHUHT
(aonnuru, acocaH, OFUpP Ba Y30K AaBOM 3TYBYH CEJICH
TaHKUCIIHATH €KUM KUIIUN PEeIOKC-CTpecC IIapouTHAA
Oy3wramu [10].

llly HyKTan Ha3apaH, TUIEPOKCHS MApOUTHIA
JeHoNuHaLUsl TE3MTMHUHT Tacaiimmu  OeBocuTa
TYKAMaapia BOAOPO] MEPOKCHUAN MUKJIOPHHUHT Op-
TUIIA OWJIaH 3Mac, Oallku JeuouHa3anap QaoausTu
YUyH 3apyp OyiraH riyTaTHOH/THOPEIOKCHH PEeJOKC-
KO(DEPMEHT TU3UMIIADUHUHT KaMalumu €K u3JaH
YUKHITA OWJIaH OOFJIMK OYIUINHM SXTHUMOJHU IOKOpH
[10, 19]. By rumote3a kiaccuk TaxpuOanapaa Kawu
stinraH «aenonuHanus H:O:-mepokcumaza TH3uMu
OpKalM aMajira oIIMalauWy» JeraH xynuocara [6] moc
KeJlali Ba YHU MOJIEKYJISIp Japaxkaia H30X1aiIi.

Onnakumr Ba Xammyamwudnap 2015 iHunga
YTKa3raH TaAKUKOTIapuAa THIEPTHPEO3 IIapOUTHAA
KapIMOMHUOLMTIAp THIEPTPOUsICH Ba IOpPaK MaHC-
(yHKIMSICH  PUBOXKJIAHHUIINAA OKCHIJIOBYM CTPECcC
MyXUM YPHH TYTUIIMHHM XaMmJa aHTHOKCHIAHT Tepa-
Ul ymdy MaTOJOTHK Y3rapuILIapHU CE3Iapiu Ja-
paxana KaMalTupuiuuHu Kypcarrannap [5]. llynun-
I/IeK, THMEPOKCUSHUHT KaJIKOHCUMOH 6e3 (aommsaru
Ba T4 MeTaboIM3MUra TAbCUPUHUHT OJIUHN OJIUIIAA
AHTHOKCHIAHTIAPHUHT  CaMapajopJITH  KIACCHK
Takpubanap/a XxaM Kai dTHITaH [6]. 3aMoHaBHiT SKC-
NepUMEHTal MOJEJUIap/ia aHTUOKCHIAHT MYyoOJiaKa-
nap, sxyminanad NF-kB curnan HyauHu TycyBYM BOCU-
Tanap, TUIEPOKCHUsra OOFIIUK YTIKa NIWKACTIAHUIIHN Ba
OKCHIJIOBUM FOKHHM Ce3WIapi Japaxaga KaManTH-
pumm  tacaukianran [2]. [umepOapuk Kucimopon
TabCUPHUA 3Ca OPraHU3MHUHT SHJIOTEH aJalTUB aHTHU-
OKCHIAaHT >kaBoOM, xycycaH Nrf2-00FnHMK curHAT
wymm, BakT yTumm Omrtan PKT mapakacnan MyBo3a-
HaTnamTupumra épaam Oepaau [4].

Cenen Ba CeJICHOTIPOTEHHIIApTa OaFvIUIaHTaH
CYHITH HappaTHB Iuapxjapia TabKUAJIaHTaHUIEK,
[JIyTaTHOHIIEPOKCHa3alap OWJacH Ba JEHOJMHAa3a-
Jap Oup XMW YeKJIAaHTaH MHUKPOXJIEMEHT - CeJIeHTa
OoryMK OYauO, ynapHUHT (DAOJIMIH OpPraHUu3MIard
CeJIeH 3aXMpacd Ba OKCHUAJIOBYM IOK Japa)kacura
kKapab Takcumianagu. OFUp celeH TaHKUCIUTH EKH
Y30K JaBOM 3TYBYM OKCHAJIOBYM CTPECC IIAPOUTHAA
OpraHM3M YEeKJIaHTaH CeJIEH pecypclIaphHH, aBBaJo,
Xa€THil MyXUM TYKUManaplard CeJCHOIPOTEHHIIAp
(daonuaTHHU cakiamra Hynantupanu [3]. By Tamolinn
TUIIEPOKCHSI MOJIENUIA Ky3aTHIIaIural TyKuMara xoc,
allHMKCa MyINaKjiIapAa SKKOJIPOK HaMOEH OYiaauraH
JNEUOJMHALUS MACalMIIMHU TYIIyHTUpUIITa €plram
Oepaau. YexsaHra peqokc-KOQepMeHT Ba CEJIeH pe-
cypcnapu OWpuHYHM HaBOaTna Xa€THH MyXHM ab30-
JapHU XHUMOSI KWiumra capgiaHuiny, nepudepux
TYKUMajap 3ca HUCOATaH KYTIPOK 3apapiiaHUIIIi MyM-
kuH [3, 10]. Kimnauk amanuéria KaaKOHCUMOH 0e3 Ka-
CAJNIMKJIapUa CeJieH CTaTyCHHH TYFpu Oaxoiaml
MyXxuM axamuAatra sra [24]. CeneHonmpoTenHnap Ba
TUPEOU TOPMOHJIAP MHUTOXOHJAPHUIAD OHWOTEeHEe3n
xaMaa Hadac 3amKHPH caMapalopiUIMHH  ¥3apo
OOFNHK x0ya Oomkapany. [ 'umepokcusl HaTuxKacuaa
TUpeona (GAOJIMATHUHI CyCalWIIM MHUTOXOHAPHAT
(yHKIMATa TabCUP KYpcaTHO, aHTHOKCHIAHT XUMOS-
HUHT Tacaiwmmu Owran Oup kKatopma AT® wmurad
YUKAPWIMIIMHE XaM  Y3rapTUpUIId MyMKuH [23].
Ymly xapa€anap KaaIKOHCHMOH 0e3 capaToHH MaTo-
reHe3u/ia XxaM MyaisH axaMusT KacO TN MyMKHH
[21].

l'unepoxkcus  mapouTtuna  Ky3aTWiaJura
KJIKOHCUMOH 0e3 (haoimMaTHHHUHT cycaiimmm Ba T4
METa0OJIM3MUHHUHT Tacaiumm OyTyH OpraHu3Mzaa
KHUCIIOPOJT WCTCHMOJIMHUHT KaMmalumm OwiaH Oup
BaKkTHa keuaau [6]. By ysrapunuiap okcuamoBuu
CTpEecC, CEeIECHONPOTEHHIAp KUHETHKACH Ba MHKPO-
3JIEMEHTJIap MYBO3aHATH OWiIaH y3BHH OOFIMK [7].
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YOy Ky3aryBiap TUIEPOKCHUSHUHT 3apapid TAbCUPH
nepudeprK TYKuManapaa «THPEOTOKCHUKY XOJIATHHHT
MIAKIUTAHUIIN XUCOOMra 3Mac, akCHHYa, OpPTraHu3M-
HUHT Y3UHU XUMOS KWIUIITa KapaTHIraH aaaiThHB jKa-
BOOM - MeTaboJMK (haoJUIMK Ba KUCIOPOJI UCTEHMO-
JIMHA KaMaWTUPHUII OPKaJId amajira OIIUIIM MYyMKUH,
JleTaH MyXHM TaTO(QU3HOIIOTUK XyJocara Onud Ke-
naau [6].

By rtymryHua 3amoHaBUil KpPUTHK THOOMET
HyKTau HazapujaH ajgoxuga axamusarra sra. HTHUC
XaM Xy OIYHIai «3HEPTUs TEKOBUM» aJallTHB Ka-
B0O cudartuna tankuH KuimHaay. KOpak eTuimmMoByn-
muru [18], cencuc Ba OoOIIKa KPUTHK XOJaTiiapna
OJIMHTAaH KJIMHHUK Mablymotiap mact T3 Ba T4 mapa-
Kajlapyd KacaJUIMK OFHUPJIMTH OWaH KOPPEeIsIus
KHJIMIIY XaMJ1a aiipuM XoJuiapjaa éMOH MPOTHO3 Oell-
TUCH OYIHITM MyMKWHJIMTUHU Kypcaramu [14, 20].
Illy OGunman Oupra, 3aMOHaBUN HappaTHB IIapxJjapna
KAl STWTaHuaeK, OyHaal Xomariaapaa dK30TeH TH-
peou] ropMOHIap OMIaH KOPPEKIUS YTKA3HII KYITIH-
K GemMoprapaa KIMHUK (oiina 6epMaciuru, anpum
X0JUIapJia 3ca MeTabOJIMK FOKHU OIIUPUIIN MYMKHH,
YyHKH Oy OPraHU3MHHUHT aJalTHB XUMOS MEXaHHW3-
MUHU Oy3uiun sxtuMonu MaBxyx [20]. Lynra yx-
IIaI1 MEXaHU3MHH TUIIEPOKCHS MOJIEIINTa XaM TaTONK
STHII MyMKHWH: TUPEOUT PaOTHSITHA CYHBHI paBUIIIIA
IOKOpH Japakaia cakjad TypuIl Ha3apuil )KMXaTJaH
KHCJIOPOJ] TOKCUKJIWTHHN Ky4YaHTHPHIIN MYMKHH,
YyHKH Oy METa00IHK (aoJIHK Ba KACIOPO UCTEHMO-
JIMHH OIIUPAJTIH.

Spum acpiaH OpPTHK BakT OJIIUH YTKA3WITaH
KJIACCHK JKCHEePUMEHTalI-(PH3UOJIOTHK TaJAKUKOTIAP
TUTICPOKCHSI KAIKOHCUMOH 0e3 (aonustu Ba T4 HUHT
nepudepruKk IEHOTWHAIIMACHTa OCBOCHTA TabCHP
KYpCaTUIIMHU HamoWum 3trad [6]. CyHrru ¥H Hui-
JUKAA HAIIP 3TUITaH MOJIEKYJISP TaaJKUKOTIAp, KyM-
JManaH  JeUOJMHA3AJIADHUHT  CEJICHONPOTEUH  Ba
pEIOKC-Ce3THp TaOWaTWHU YpraHWITa OaFvIUIaHTaH
unuiap [10, 19], myHHHTAEK, HEOHATal MOJENJAru
HelposHgokpuH y3rapunuiap [12] Ba HTUCHMHT
TypIH TOMyJSAIMTIApIa TACTUKIAHUIINTA OUJ] KIH-
HUK Mabsymoriap [1, 13, 14, 18, 20] xaccuk HaTHXKa-
JIApHU 3aMOHABHUH HyKTaW Ha3zapJaH TYIIyHTHPHUII Ba
KCHIaWTUPHIIT IMKOHUHU Oep.Iu.

l'umepokcust mrapoutuaa TUNOGU3—KAITKOHCH-
MOH 0e3 YKH Ba epuQepuK JeHOTUHALUSTHIHT CYCaii-
WIIH, 3XTUMOJ, OKCHIJIOBYM CTPECCHHHT MapKa3uit
aca0 TH3MMM XaMJa celieHTra OOFIHK QEepMEHT TH3UM-
Japura yMyMHH TabCUPUHUHI XYCYCHH KYpUHUIIU
0Ynu0, OpraHM3MHUHT METa0ONUK (AOJUIMKHH Ka-
MaiTUPUIL OPKaIU Y3UHU XUMOS KWIMII CTpaTeru-
SCUHUHT OMp KMCMU XucoOnanumu MyMmkuH. Ly Ou-
JaH O6upra, KeIryCcuaard TaakKuKoTaap yuyH Oup Ka-
TOp MYXHMM CaBOJUIap OYMK KOJIMOKJA: TMIIEPOKCHS
[IAPONTHIa HHCOH OPTaHU3MHU/IA IEUOTUHA3A TeHIapH
AKCIPECCUSICH Ba CEJICH TAaKCUMOTH KaH/Ial y3rapanu;
TUTIEPOKCHS HATIKACcHJa f03ara KellauraH TUPEOH.T
Varapunuap knmaccuk HTUC Ownan kaii nmapaxana

Oup XWJI MOJIEKYJIp MeXxaHu3muapra ora [12, 14, 20];
WHTEHCHUB Tepanwus MIAPOUTHAA Y30K MYIIAT KHCIO-
poJ Tepanusicy oyaérran OemMopiapaa THpeou QPyHK-
[USTHA MOHUTOPHHT KWINII Ba YHU CYHBUN paBHIIIa
«THKIIAID» KIMHUK KUXaTAaH Qorgaim €K1 akCUHYa,
3apapim Oy MyMKHHEME? YOy caBoJIIapra xa-
BOO TOIMUII KHUCIOPOJ TEPANUSCUHUHT XaB(CH3IH-
TMHU OLIMPHIN Ba WHTCHCUB Tepanus aMaluéTHHH
sTHaJla TAaKOMIJUTAIITHPHUINTA XU3MaT KUJIHMIIA MYyM-
KHH.
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OYHKIHA IITHTOBHHOH JKEJTE3BI H METABO-
JIU3M THPEOH/THBIX TOPMOHOB B YC/IOBUHAX
T'HIIEPOKCHH

Typaes @.C., Duwonos O.111.

Pe3tome. Hzsecmmuo, ymo OnumenbHulll KOHMAKmM C
BbICOKUMU KOHYEHMPAYUAMU KUCTIOPOOa (2UNepoKcUst) npu-
600UM K OKUCTUMETbHOMY NOBPENCOCHUIO YEHMPATbHOU
HEPEHOUL cucmempl, Je2Kux u opyeux opeanos. Knaccuue-
CKUe dKCnepumenmol, npogedenuvle boiee noayeeKa Ha3ao,
NOKA3aIU, YMO MSNCECMb KUCIOPOOHOU MOKCUYHOCIU 3a-
BUCUM OM MEMAOOAULECKO20 CIAMYCA OP2AHU3MA, 8 HACTN-
HOCMU OM YPOBHSL 20PMOHO8 WUMOBUOHOU dicene3bl. B oan-
HOM 0030pe KiaccudecKkue pe3yibmamul, KAcaowuecs 6i1u-
SIHUSL 2UNEPOKCUU HA 2UNOPUIAPHO-MUPEOUOHYIO OCb, NepU-
@epuueckoe Oetioouposanue mupokcuna (14) u e2o 63au-
Modelicmeue ¢ AHMUOKCUOAHMHBIMU CUCeMaMU (CeleHo-
npomeuH-0etloOuHasamu 1 0p.), NepeocCMblCIUBAIOMC C
MOYKY 3PEHUs MONEKYIAPHbIX U KIUHUYECKUX UCCLed08a-
Hutl, onyoauxkosanuslx 3a nociednue 10 nem. Takowce Ha oc-
HOBE COBPEMEHHbIX KIUHUYECKUX OAHHBIX 00CYHCOAIomcs
napanieny Mexcoy mupeouoHbiMu UsMeHeHUAMY, Hab00a-
eMbIMU 8 MOOEIU 2UNEPOKCUU, U «CUHOPOMOM IYMUPEOUO-
nou namonocuuy (CIII), pazsusarowumcsa npu madicervlx
3a00/1€6aHUSAX.

Kniouesvie cnosa: cunepoxcusi, KucCiopoOHAs
MOKCUYHOCHb,  WUMOBUOHAsSL  Jicelle3d,  MUPOKCUH,
Oetioouposanue, OKUCTUMENbHYL cmpece,

cenleHonpomeunsl, CUHOPOM IYMUPEOUOHOU NAMOTO2ULL.

buoJsiorusi Ba THOOMET MyamMMoJIapu
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