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Pezrome. Maxona anruenanuw xacariuknapu Oynean 00IANGPHUHZ UMMYHUMEMU2a mokogepon moodacu mavcu-
PpuHu Ypeanuwea bazuwinanean. Typau xun mypoasu ANTUIAHUWL HCAPACHAAPUOA THOKODEPOTHUHE UMMYHUMem MU3uMud
Mavcupu y4yH Macvyi 6y12an MEXaHusMAap dKCnepemMenman 6a KiuHuK maoKuKomiapoa ypeanuil Hamuxcacuoa onuHan
AH2U MALIYMOMAAP MAXTULU MAKOAAOA AKC IMUPUAaH. HAmMuil MasayMomaapuu maxaun KUIuu #capaénuoa moxogepon
IMUWMOBYUTUSY XAUBOHIAD 84 00AMAAPOA, AUHUKCA OOAANAPOA UMMYHUMEN MUSUMUHUHS HOPMAT (YHKYUALIApUHU O)-
suwu anuraianou. Toxogepon T-xyocaiipa membpananrapunune AXIUmMAUUSA 6e60CUMa MAabcup Kypcamuob, yYHuHe @QyHK-
YUACUHU, WYHUH2OEK, CUSHAT Y3AMULWL 84 XYHCaupa OYIUHUMUOA WMMUPOK 3madu, wy Ounan buirgocuma 60wKa UMMYH
Xyorcaupanapunune cunmesuea, uly HCyMiaoan Kackao Mexanusmuea mavcup kunaou. Xynoca. JkcnepemMeHman 6a KIuHuK
MAOKUKOMIAApHU y3uoa akc emmupysyu, cyneeu 10 tiun uuuoa Hawp 3munean 3aMOHABUL UTMULL MAHBLOANAD MAXTULU
YMKA3UNaHOd, MOKOQEPOTHUHE UMMYHOPESYIAYUOH POIUHUHE UWOHYIU OAMUIIApu magicyd. Ammo wy 6uirau Oupea,
MoKOpepon emuwMosuUIUSY XOAAMU XamMod Hagac UyIIapu KAacailukiapu 0y1ean O0NaNapHUHZ UMMYH MUSUMU
ypmacuoazu MyHOCAbam Macaiacu 04Uk KoimMoKod.

Kanum cy3nap: eyoaxnap, moxogepon, umMmyn musumu, UMMYH QYHKYUACU, ANTULTAHUW, UHDEKYUL.

Abstract. The article is devoted to the study of the effect of tocopherol on the immunity of children with
inflammatory diseases. The mechanisms of tocopherol action on the immune system in inflammatory processes of various
origins have been studied in experimental and clinical studies. During the analysis of literary data, it was found that
tocopherol deficiency disrupts the normal functions of the immune system in animals and humans, especially in children.
Tocopherol directly affects the integrity of T-cell membranes, participates in their function, as well as in signal
transmission and cell division, thereby indirectly affecting the synthesis of other immune cells, including the cascade
mechanism. Conclusion. When analyzing modern scientific sources published over the past 10 years, including
experimental and clinical studies, convincing evidence of the immunoregulatory role of tocopherol was obtained. But at
the same time, the relationship between the state of tocopherol deficiency and the immune system of children with
respiratory diseases remains open.

Key words: infant, tocopherol, immune system, immune function, inflammation, infection.

Kupuw. Slarm Tyrunranpa rygakimap ysura Xoc
TyFMa HMMMYHHUTETra o5ra Oyaummura kapamad, YHHHT
WOUIAIKA OWp KATOp OMMIJUIAPTra, XYCYyCaH, IEPHHATAI
J@BPHUHT KEUyBH Ba acopatiapura (AHEMUS, )KUHCHH WY
Omnman  rokamuraH wWHGQEKIWsUIap, OHAmA  COMATHK
KACAUIMKIIAP XaMJa CYpYHKUIM YUOKINM HHOEKuusiap
MaBXyUIUTH, Ba OomKamap) OOFIMK, IKyMIIaJaH,

XOMHUJIQIOPJIUK JIABPUA OHara eTapiy Japaxazga 3apyp
O03MK MOJIANAp OMJIaH TabMHUHJIANM XaM Mmyxymaup [1, 3].
Xomuna Ba TYAAKHUHT TYIHMK PUBOKIIAHUIIM YUyH 3apyp
JJMIeMEHTIApAaH Oupu TOKO(EpOa Mojmackd Oyimub y
Kymnad Opraysap Ba TH3UMIIAPHUHT, Iy JKyMJIAIaH
renaroomnmap, opak-kOH TOMUp Ba Hadac Oum
THU3UMJIAPMHUHT HOpMaJl MIuIamuaa axamusrra sra. Iy

BuoJiorust Ba THOOMET MyamMmoJiapu
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Oowunan Oupra, TOKOGepos O0IIAPId UMMYHUTET TH3UMHU-
HU (aonuaTHaa MapKasuid pon  YHHAWIUIaH MyXdUM
aHTHOKcuaaHTiIapian Ooupuaup. CYHITH yH HunmKaara
WIMHANA TAAKUKOTIAp IIIYHH KYpCATAmUKH, TOKOGMEpPOI
XyXaiipa MEMOpaHIApUHU 3PKUH PAJUKAUIAp KEITHPHO
YUKApPAAUTaH OKCHUIOBYM  INMKACTIIAHWIIJAH — XUMOS
KWINII OPK&IN UMMYHUTETHH XUMOSI KWJIUII KOOMIHATHTa
xaMm ora [6]. By, aiiHukca, O0nanap ydyH XKyAa MYyXHM,
YYHKH YIAPHUHT KIMMYH TU3UMH PHBOKJIAHHII yKapaSHHa
TAIIKK Tabcupiapra KynpOkK Moimn Oymaam [33]. Ily
Owian Oupra, TOKOGepon xyxaipa oynuaumu Ba JTHKHN
TUKJIAII JKapaSHIapHUIa XaM HUIITUPOK dTaaw, Oy Ycaérran
OONaHMHI TaHACK Y4YYH MYXHUM axamusarra sra, ammo
noTeHnuan  ¢oiganapra  Kapamai, TOKO(EPOIHUHT
OOnanap WMMYHHUTETHIa Xap TOMOHJAMA TabCUPUHH
yprasum KymuMmuya TaOKUKOTIApHHU, UIy JKymJlagaH
SKCIEPMMEHTA TAIKMKOTIAPHH Tanab Kuiamd. Ycaérran
OpraHu3mMgd HMMMYH THU3UMHHUHT IIAKUIAHUIIN — BA
(haonuATHIA YHMHT pOJIMHHM Xap TOMOHJIAMA YpTaHHII
Makcamuaa myopukaup [4, 25]. Yuby ¢pOoHaa UMMyHHTET
TH3UMH acOcaH HMH()EKIWOH areHmiapra Kapmu XuMof,
XyXaiipa IIWKACTIAHUIIMHKM OJIMHM OJIMII Ba YyCUMTA
Xy KalpaapuHU aHUKJIAII, XaM/1a HYK KUTUi Bazuhacuau
b6axapamu [2], Oy osca OomaHuHr XaETH MaBOMHIA AKC
sramu. I[lpeHaran pHBOXKIAHHIIAAH OOHLIA0, MabiyM
SAINTMEIAHUII ~ OMWJUTApH  TabCHUPH  OCTHAQ, XOMHJIA
MMMYHUTET THU3UMH y3rapuiuiap ozara keiauO, Oy
OoJlaHWHT Xa€THHUHT OMPUHYM KyHHIAH OOIIIa0 aHUKPOK
HaMOoE€H Oymamu. XycycaH, aMHHOTHK CIOYKJIHTHJA
UTOKHHJIAP MaBXyJTUTUHH XUCOOTa 0JICaK, XOMHJIa HYH
unpekumsicn (XUM) maiituna naTOreHHWHT KyNalWIIH
aMHUOTUK CIOYKIMKIAa COAMp Oynamu, XamJa MNaTroreH
OMWJIIAp AMHHOTHUK CYIO(IIUK XUMOSYNACH OYIraH MIMIUTHK
nappanap OwiaH OeBocuTa ajoKara KHUPHIIUO, yHH
MIMKACIaHTUPUINH, XOMHJIara TOKCHKAMOPHOIATHK TABCHP
Kypcatumy XamM MyMKHH. Xycycan, XWUW tydaiinu
MHEBMOHUsIaH BaOT 3TraH ryjakiap Ba YUK TyFUJITaH
YaKJIOKIAPHUHT YIIKacHIa YIUMIaH KEHHHIH TEKIIHMPHII
s)kapaCHMJla  OHAJaH  OJIMHraH  JIeHKouuTIap  Ba
acTIMpanysIaHraH aMHUOTHK KOJIAWMKIAPHU aHWKIagw, Oy
XU Owian uWHQEKIUSUIAHTAH AMHUOTHUK CHOYKIHKIAH
TYFpUIAH-TYFPU IIWJUTHK KaBar IIHMKaCIaHUIIN
HaTWKacuja Maiao OYJIWINM MYMKHWH JeTaH TYIIyHYaHH
kyinab-kysBartnaiau [19]. Ily Ownman Oupra, 0an3u
Mmyaumuduapauar  pukpuua, Oy  XykadpamapHUHT
MeMOpaHACHHU XUMOS KHJIHII (QYHKUUSCUHUHT Oy3HIIHIIH
- XOMWIAQHMHT aMHEOTHK CIOYKIWIHra WHQEKINUSIHH
KUpUTUIINra Oonu0 Kenauiud MyMmkuH [15]. MMmyHuTeT
pEaKISUTApUHAHT  caMapajiopiiuTd  KyM  KUXaTIaH
TU3UMHUHI aHTHT'€HJIap Ba KOMMEHCAI OakTepusuiap KaOu
"V3uHn", XaMaa BuUpychap, OakTepusuiap, mapasuTiap Ba
Oomka matoreHnmap kabw "Y3WHW Y3H" axpaTa OJHII
KoOwmsiTura OofIMK. by skapa€Hia TyrMa Ba OpTHPHITaH
("MocnamryByas'") IMMYHUTET TH3UMIJIAPH TaHAHH XUMOS

KWIMII ~ y4yH sIKMHAaH wunuiaian.  Hedrpodumiap,
MOHOTIUTIap/MaKkpodariap, TaOWUl XUMOSIIOBUH KOTFUI
(NK - Natural killer) xyxaiipanap, IeHAPUTHK

XyKalipajap Ba TpaHYJIOUUTIAp KabuW TyFMa HMMYH
TH3UMHUHHUHT XyXaiipanapy, MHBa3HB IATOTCHJIAp OWJIaH
OeBocuTa Kypamija Ba aJaNTUB WMMYH TH3HUMHHHHT
(haouMIruHN parGaTIaHTHPHIIIA MYXAM POJT YitHakm [7,
19]. Ommmii miapowTiapaa WMMYHHTET TH3MMH KECKHH
XapakaT KWiIagd, IIyHHHT y4yH OOCKHHYM ITaTOTEHJIapra
Kaplii  BaKTHHYAJIMK  TabCHpP  Kypcatamu.  Ymoly

SUUTHFIIAHUIT PEAKIUSICH UMMYHUTET THU3UMHHHHT MYXHUM
TapKuOWii KUCMHU OYiIub, Typaum HUMMYH XyKaipanapw,
LUTOKMHJIAp Ba OONIKAa CHUTHAJIM3ALMS MOJIEKYyJIalapH
ypracumarn MyBOQUKITAIITHPUIIHK Y3 wumura onaau [15].
bupok, MMMyH TH3UMHHHHT (aoJUlallyBH Yy30K JaBOM
erraH Oyica, SUUIMFJIAHUII JaBOM O3Taau Ba Oy JIaTEHT
Ke4yBYH CYPYHKAIM SUUIMFJIQHHII XOJIaTra OJHO Kelalu
[7, 33]. JlareHT KeuyBYM CYpYHKAIU SULTHFJIAHUII KYT1a0
CYpyHKalu  MeTaboJMK  KacaJulMKiIap,  IKyMIIaJiaH,
CEMU3IIHK, JIKOTOJICH3 SFJIM )KUTap KAaCAUTUTH Ba 2-ToU(a
IUabeTHUHT YMyMHH XyCyCHATHTa XaM Maucyo [2, 6].
MabayMKH, OBKATIaHUII XOJIaTH HMMYHHATET TH3UMHHUHT
HOopMan (YHKUMsUIApUHU cakjiad Typull Ba WYKH EKH
TalIK{ OMWJUIAP TAbCUPHIA JUCOYHKLIMSIHU OJJUHH OJIHII
€Ky oMIIaTHI Y4yH Myxumuup. O3uKa MojgaJapHUHT
eTUIIMACIUTH KYMMHYa HMMYH JAUCHYHKIMSACHra OJn0
KeJIali Ba aKCUHYA, TABCHs STHJITAH Japaxkaaa €Kd yHIaH
IOKOpYM  MHKJIOpAa KaOya  KWIMHHIIM — WUMMYHHTET
TH3UMUHUHT  (GAaoNMATHHM  THKJIAIIK  6KM  sHaja
KydalTHpUIIH XaM MYMKUH [6], Oupok Oomamuk
JaBpujard Kymiad COMaTHK  KacaUIMKIap  O3yKa
MOJIaJIAPUHKHT €THIIMACIUTH OunaH TaBcudiaaHagm [7],
6y Hadac iymmapu matosorusicu [36] Ba SHIOKPHH TH3UM
[15] xacammukmapu maroreHe3uaa XaM HaMoOE€H Oymaau.
bunoOapuH, Oonanapaa TOKO(EpON ETHUIIMOBYMINTHHU
Oup Karop IMaToJOTHK >Kapa&HJIapHUHT XpalMmac KHCMH
cUdaTuIa KapaauIly JO3UM.

[y 6unan 6upra, Lewis ED et al., 2019, ¢ukpura
O6uHoaH, TOKOdepon Owuonoruk Qaon momma OynmoO,
UMMYHOMOIYJIATOPIUK ~ Xycycustiapra osra [23]. By
(bYHKLHS HMMYHHUTET XyXKalpaJapuHHHT MeMOpaHanapura
O0oii  Oynran  TyWuHMaraH &FM  KUCJIOTAJapHHUHT
OKCHJUIQHUINUIa Kaplld XUMOSI TabCHPH OWIIaH OOFIMK
6y1u0, Oy ynapHHU MaTOre€HETHK OMUILIAPIaH XUMOSUIAHHIII
Kapa€HuIa IOKOpM MeTa0oNuK (HaoJUIMK HATIDKACHIA

103ara  KeJIyBYH OKCHJJIAHWII  [IMKACTJIAHUIINTA
MOWMIIMKHA — onaubd  omaaun  [8, 13].  Toxkodepon
STUIIMOBYMIMTH TYpPIH XWJI M[ATOJOTHK  XOJjaTiap,
JKymiIagaH, MeMOpaHa SXJIHTIMTH Ba  (DaOJUTMTHHU

Y3rapuim, SUUIMFIIQHWII BOCHTAYWJIAPUHM  (SUUTHEFIIAHHII
OKCWJIAPMHHU) Ba XyXKalpa LUKIMHU OY3WJIMIIH OpKaIH
MMMYHUTET TH3MMUHMHI HIUIAIINTAa OEBOCHUTA TabCUP
kypcatuin ky3aTwiaad [9]. IllyHu Tabkumiam KepakkH,
0an3u Myautuduiap ¥3 TaAKUKOTIIapuaa TOKOGepos1 OriaH
UMMYH (QYHKOMSCHHH MOIYJSIMS KHIUII (CTUMYJISIHS
KWIMNI) KOHT KIMHUK axaMHsTra o9ra  JKaHJIWTHHH
KypcaTamuiap, YyHKH Yy OeMOpHUHT Oakrepuan Ba
BUpYCIM HHQEKnusulapra MOMMIUIMK TabCcHp OuiaH
OOFIMKIMIMHA Kaiij stuiran [24, 29].

XaiiBoHnap Ba ozamMiapia YTKa3uwIran
TaJKUKOTIIAP LIYHH KypcaTanKy, TOoKO(epon
STHINIMOBUMIIUTA TyMoOpal Ba Xykaiipa (aliHukca, T-
Xyxaitpana) UMMYHUTETH (GYHKUMSITADUHUHT
émomnnammmura  cabad  Oymaam  [21].  Uuwakgarm
ManabcopOus  Oyswmmnuiapu — Tydaiaun  Tokodepo

STUIIMOBUWIMIH [03ara KeJIHIIM OKHOaTHIa XyXaipa
BOCHUTAUUIIUTHIATd HMMYHHUTET (DYHKUMSCHHHHT, SBHUM
T-xyxaiipa GaoausaTu yayH 3apyp OyiraH MHTEPICHKUH 2
(IL-2) daonusaTraa XaM KeCKMH Oy3WIHILIAp [o3ara
KeIUIIM MYMKUH. TaIKUKOT HaTHXKACWAQ, SIUTHFIaHHII
LUTOKWHIAPUHUHT KaMalumu (GoHuza Kymumya Tap3fia
nagora  Tokodeposn  kymnummmu  T-XyxaiipanapHu
npoiuepaIsICHHAHAT  sXmIannmy - Kysatwian  [20].
Xy WIyHIai TaJkKUKOTAA, TOKO(GEpOod eTHIIMACIUTH
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Ty(aiiau 5pTa TyFWIraH 4akajaokKiap/aa HeTpoduuiapHuu
Oakrepunua (GaouMrd Ba (parouMrap KOOMIHATHHH
Oy3wmmin ky3atunrad [5]. Tokodepoa eTHIIMOBYMITHIH
UMMYHUTET (PYHKLIMSICHHU 3auQuialiTHpca-aa, XalBOHIAp
Ba  oJamiapia  YTKasWwiraH TaJKUKOTIAp  LIyHH
KypcaTaliKy, JaBOJAHUINTa TOKO(MEpOd  KYIIMIHIIH
UMMYHUTET THU3UMHUHUHT  (DaONMSATHHM  SIXINMIANIH.
XycycaH,  XaWBOHJAPHUHI  KyHAQIMK  PallMOHUTa
Tokodepon Kymmuimu T-Xyxkalipanapu (QyHKIUSICHHUHT
AXOIWJIaHUIONTAa OJM0  Kenmu, my oKymiazad T-
XyKaiipanapuauar —nuddepenunanusacy, JIUMEGOLUTIAP
nponudepanusicyu, myHuHTAeK, |L-2 ummad unkapum Ba
T-xyxaiipa ¢aomwuruan omunmra onud keixmu [16].
[ynra yxmam Hatmwkagap cnukoniapra E suramuan (500
ppm a-Tokodepon amerar) KymnuiumM T-Xyxaipaaapu
BOCUTAYMJIMTHIATH  JKaBoOJapHW, My  KymJaJaH
muMponuTIap — IpoiHQepanusCuHH, IL-2  wmorad
YUKAPUIIHU Ba FOKOPU CE3yBYAHIIMK peaKUUsUIapuHU
KeunKTHpumra onud kenrad [27]. Iy Omman Oupra, Tyrma
UMMYHUTET (QYHKUIUSUIApH, Iy JKyMJIaJaH, MeAnaTpusia
KYIPOK KYJUIaHWJIAAWTaH o-Tokodepon makmmga E
BUTAMHWHM KYIIUMYaTapHHA KaOynm Kwiaum opkamu NK-
XyXXalpaJapuHUHT  (GaoJINTd  Ba  MakpodariIapHUHT
(daronurap KoOwmmsaTH Xam sxumtanran [3]. Typiwu
éurmarn  Oemopiapia YTKasuWiraH TaaKAKOTIAp IIYHH
kypcarauky, E BuramMuHMHM KaOyn Kuiumiga TyFMa Ba
a/IalITUB UIMMYHUTETHUHT Ky4alHIIHY Ba JIEHKOINTIAPHUHT
(harouuTHK KOOMIMSATHHHMHI ommuimra cabad oymiran [9],
JekuH my OwimaH Oupra XykaipaJapHUHT OaKTEpUIHI
(daomuruHuHT Macaiinim anukianrad [38], Ba Oy xomar
TOKO(EPOJIHUHT  AHTHOKCHAAHT  (DyHKIMACH,  yHHHT
MeMOpaHa Ty3WIMIIWAA OUp BaKkTHUHI Y3MJa HEPOKCHU]L
BOJIOPOJ MIIIA0 YMKAPHUIIHUHT TTacalniy OninaH OOFIHK,
jgeraH  Qukp Owngupuiarad. bup Heuta  Hymmom
TaAKUKOTIAp  HAaTW)Kacura Kypa, Iutane0o-Hasopar
OCTH/IarM KJIMHUK TaJKUKOTJIAap, OMp OH JaBOMHIA KyHHTa
800 Xb o-toxodepos aimerar KaOysa KWJIHII HATHXKACHIA
T-xyxkaiipamap  BOCHTaUMJIUTHAATH  (QYHKIUSUIAPUHH
SXIIMIANIIA caMapagopauruau kypcatau [14]. Keiinnru
TaJKUKOT IIyHU Kypcarauku, Kynura 200 Xb a-
Toko(deposa ameraT KaOya KWIMII, KOKIIOJI Ba T€HATUTra
Kapll¥ BakIMHA caMapaJOpJUTrHHU OIIMPUII YIyH 3ca
kynura 60 Ba 800 Xb kaOyn Kumum Xykaipa HMMYyH
TU3UMMHH IIAKWUIAHUIINTA SXIIH TabCUP IOUPACHra sra
[11].

Toko(epoTHUHI MMMYHOMOAYJISIIIMOH TabCHpHTa
Machynl OYiraH MexaHH3MIIap XallBOHJIAp Ba OeMopiapiaa
YTKa3wiran TaAKUKoTiIapaa Ypranwiarad. JKymmanaH,
TOKO(EepoaT MMMYHHTET XyXKalpajgapura Xam TYFpHUIaH-
TYFpH, XaM OWIBOCHTa TabCHUP KYpCATHIIH, aKcapusT

namauiap  T-XykadpanapuHuar — QaonusTHra  TabCHP
JIOWpAcWHU  aHWUKJIOBYM KATOp  TaIKUKOTIAp  OJHO
Gopunran  [17]. Tokodepon xyxaiipamapuu  (aon

kucinopox (ADPK) TyprapiHHHUHT IIUKACTIAHHUIIIIAH XIMOS
KWJIa OJTAJIMTaH Kyl aHTHOKCHUIAHT SKAHIUTHHU XUCcoOra
oicak, (aoyr KUCIOPON TYPNApHHUHT OPTHUKYA HILTA0
YUKAPWIHITN HATIDKACHIA F03ara KeJaJuraH OKCHIUIOBYH
CTpeCcC UMMYHUTET TU3MMHIa CaJOUi TabCHUP KYpCATHIITH
MYMKHH, HaTIXKala y XyXaifpa MeMmOpaHamapura 3apap

eTKa3WIlM, SUUIMFIAHUIIHK KEITUPUO 4YMKapuIId Ba
XyXaiipa (aomUATHHA Oy3WIUINUTa ONUO  KEeTUIIN
MYMKHH, XamJa HWMMYHUTET THU3UMH XyXaiipajiapu
ypracuma CHUTHAJUIAapHH  aifmpOommam  skapaéHimapu

Oy3amu. Ym0y ¢oHma TOKO(QEpOos OKCHUIJIOBUH CTPECCHH

Kamatupumira épram Oepany, XyXKaipanapHu
LUIMKACTIAHUIIJAH  XUMOSl  KWJIagu Ba  YJIapHHUHT
sxmuTaruan - caknaiiam - [15,  17]. By, aliHukca,

uHpeKysIap Ba NaroreHjapra Kapiu Kypaiaa ¢aosn
HIITHPOK 9TaJUraH UMMYHHUTET TH3UMHHUHT
XyXaiipanapu y4yH KyJqa MyXUMmIup. MemOpaHalapHHHT
SXJUTIUTHHA Ba MMMYHHUTET TH3UMH XyXalpalapHHUHT
HOpMaI HIUTAIIMHA TabMUHJIALI, YIAapHUHT
WHpEKUUsUIapra Kaplid Kypamuil KOOWIUSTHTa Ba
yMyMaH TaHaHUHT COFJIMFMHH CaKJaHUImMra (Goinamu
tabcup kypcaraau [37]. Iy cabGaGnaH, TOKO(pEPOTHUHT
UMMYH TH3HMHIa TabCHPUHHMHI HMKKUTa MEXaHU3MHHU
LIAPTIIM PaBUILA &XPATHO KYPCATHUIINMU3 MYMKHUH!

1. Hmmynumem Xyarcaupanapurume
Mop@ogyukyuonan xycycuamiapuea Oegocuma mavcup
runuwy. FOxopuna aitubd yrunaranuaek, Tokogpepos ouitan
OOMUTIIITaH HMMYHHTET Xy)XKaiipajsapu MeMOpaHanapaara
Kyl  TyHuMHMaraH €M KHUCIOTAJIAPHUHI  IOKOPHU
MUKIOPUAAH, YIapHUHI IOKOPH METa0O0JHMK (aoJlIMrd Ba
HOpMa XHUMOSI (DYHKIMSICH HATIKacuaa OKCHIJIOBUH
OIMKACTIAHWMIAH  XUMOs  Kwiagn  [26]. Umwmyn
XyXaiipanapu Xxykaiipa MeMmOpaHalTapWHUHI' TapKuOW Ba

TY3WJIUIINTA aXaMUATIUAND, YYHKHU YJapHUHT
MeMOpaHamapu acocuid TapTUOra COJYBYM TEHJIApHH
MOIYISIIMA  KWIMII ~ y4yH  TYpIM  CHTHAJIM3aLus
MEXaHU3MJIApH OpKalIM IIJasMa Ba SApPOra  TallKU

CUTHaJUIap Yy3aTwiajguran acocuil sxovamp. Ly Ownan
Oupra, Toko(epos TUIUA NEPOKCUIAIUSICHHA Ba XyXKaipa
MeMOpaHACHHHMHT  INMKACTJIAHWIIMHU  OJIIMHU  OJMII
OpKaJu MeMOpaHa SXJIUTINTUHYU caknamra épram oepany,
CHTHaJI y3aTHJIMIIMHN Ba aCOCHH OKCWIIIap, Xamja Oomika
BOCHTAUMJIApHH HINTA0 YMKAPHUIIHU KyIaalO-KyBBaTiIau
Ba HWMMYyH XyXKaiipa ¢QyHKumsicura OeBOCHTa TabCHUP
kwiagu. byHpmaH — tamkapu, Tokodepon  Xykaiipa
MeMOpaHaTapuHUHT ~ MabIyM  XYyCYCHSTIApHHH, WIY
KyMIIaJiad, JIMOHJ TOJIAJIADMHUHT  XapaKaT4aHJINTHHH
TYFPUOAH-TYFPU MOIYJSAIMS KWINIIM MyMKHH, Oy eca
Wwirapu KypuO UMKWITAaHWAEK, CHPT CHTHAIM3aLUs
MOJICKYJaJJapUHUHI XapakaTd Ba (aoJulallyBUTa TabCcUp
KWINIIA ~~ MYMKHH.  XyXaiipa  MeMOpaHaJapHHUHT
AXJITUTIIMT'MHHU JACMO YA KHJIUIIT CHUI'HaJI
Y3aTHIIMIIUATY Y3rapuiuiapra onud KeIuin MyMKHH, Oy
oxup-okubaraa MoppoyHKIHMOHAN Y3rapuiuiapra oiuo
Kesaju, aiinukca T-Xyxalipanap rypyxura Mancyd UMMYH
XyXaiipanapuna Oy xonar Ky3aTuiaamu. TOKO(QEpOIHUHT
MeMmOpaHa SIXITUTIIATH Ba CUTHaJIM3alHsiIard
y3rapummapra OeBocHTa TabCHUPH TYpIH MoJeiuIapaa
Kypcatuirad. Emm KkaTTa CHYKOHNApAaH aXpaTHIraH
tanok T- Xyxailpanapu €m  CHUYKOHJApHUHT T-
XyXalpanmapura HucOaraH karrta wMukaopna IL-2 Hu
QKPATHIN Ba MILIA0 YMKAPHIN KOOWIMsATHra sraiaump [28,
35]. My Owmam Oupra, &mm XyKalpagapHUHT
MUTOXOHJIpUSANIAPH TYpAU XWJ XyXKailpa jkapaéHiapuia,
oy SKyMJIQJIaH KajdbOWi OalaHCMHM aHWK Ha3opaT
KWIMIIA KaTHaIla 1, O3UKJIaHMIIIa 3ca 04 KOJIUII (Jiuera
CaKJIan) maiTuga SHEprus cyOcTpaTaapuHUHT
MeTaboNIM3MuIa, NIYHUHTACK, XyXaWpaiau CUTHAIM3aIUs
Wysutapuja ro3ara KeJlyBuM CTPECC XOJaTiapujia UIITHPOK
STHIIA MyMKWH. ByH/IaH Tamkapy, MUTOXOHApHsIap Oup-
Oupura Kapama-KapIiu oynran MUTOXOHPHAIT
MeMOpaHaJapHUHT CHHTE3W Ba OYIMHHUIIN YpTacuiaru
MyBO3aHaT cakiab Typamu [28], MIyHHHT y9yH UMMYHHTET
XyXaiipamapuHUHT Oy MeXaHU3MIIapH XyKaipa SXJINTIUTH
Ba (DyHKIMOHaN MMKOHMSTIApura xam Oormmkaup. Iy
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Oowran Oupra, Tokodepon NK Ba T-xyxkalipamapuHUHT
(daonuATHHN  KyJaWTHpHIIZNA, YTKUP  SULIMFJIAHMII
yKapa€Hiapuia KapIIMIUK KYpcaTHIIA WINTHPOK STHIIN
ucbotnanran. by xobwnmusTinap oxamuit T- Xyxaiipanapura
XOCIHUp, IKMH UMMYH XoTupa T-Xyxaiipanapura xoc emac
[18]. By comma  T-xyxaiipamapu  OKCHIJIaHHII
MIAKACTIAHUIINra KYIPOK MOHHI JKaHIWTH XaKUIArH
xabapmapra wmoc kemaaun [26]. YmOy Ttabcupiaap
tokoepoaHuur 3audp T-  XykalpalapuHUHT  3pTa
(aoymmamyB  XoAWcamapura TabCHpPH OWiIaH  OOFINK
Oynuimm  MyMKMH, geOraH  QuUKp  OWwIgUpHITaH.
TamkukoTiap TIIyHH Kypcataguku, Tokodepornr T-
Xy)KalipagapuHUHT (aoJUIAIIyBUHH, 1Ty KyMIaJaH OJUIHN
épmamun (CH4+) T- xykaiipamapum Ba aHTUTEH TaKINM

KWIYyBYH  XyXaijpamap  ypracuia  CHHAIICIApHUHT
NIAKJUTAHUIIMHN Kydaitupuimd MyMkuH [18]. Tokodepoin
TOMOHUAAH coqma T-xyxkaiipamap  (QyHKIUSCHHUHT

SAXUIUJIAHUINY, UIYHUHT/IEK, MeMOpaHa OwiaH OofiaHraH
KQJIUT CHTHAIM3aLM MOJICKYJaJapHHUHT, 1Ny >KyMIlaJaH
T-xyxaiipanap owmnacu ab3onapunuar  (linker  for
activation of T cells — LAT), cepun/TpeoHHMH KHHa3a,
nporeunkuHaza CO (PKCH), Cy-dochonumnas (PLCy)
(haommamTupyBUH OOFJIOBUMIIAPUHUHT Kaiita
TaKCUMJTaHUIK OwitaH Oornukaup [36], Ba Oy mexaHu3m
T-, B-xyxalipanapy, xam/a TyFMa UMMYH XyKalipajlapuHu
TYpJIX CHH(IAp HUTOKHH PELENTOPIAPH Ba KYII 3aHKHPIIH
MMMYHUTETHH aHUKJIAIl pelenTopjapura ra eKaHJIUrH
Oowran 6ormuk. bymap: T-xyxaiipa peuenropiaapu (TCP),
B-xyxaiipa peuentopmapu (BCP), IgG yuyn Fc
penentopnapu (Fc), tabumnit NK Xxyxaiipa penentopnapu
Ba Oomkanap. By penenropnap ¢aosranryBHUHT OHpHHYH
OockuwiapuHu  Ky3raTuiml  ydyH  (docdopraHunian
¢doimanaHumy  €KM  amanTep MOJICKYNAIApH  OPKaJIH
KuHa3nap Owinan Oorymk Oynumm mymkuH [12]. Iy
cababmy, TOKO(Eepoa ETUIIMOBYMIMIH XONaTh Oup
BaKTHHHT  ¥3uJa  MMMYHUTET  Xy)KaipaJapHHHHT
CTPYKTYpaBuii okcuiulapuHu (ochOpIIaHUIINTa TaBCUP
KWIMIIA MyYMKAH, Oy eca KnHasiap Ba ¢ocdarasanapau ¥3
W4Yura oJraH jxapaéHiapHUHr Oy3wiuiuu OwiaH Oupra
KeJamy, Oy XyKaipalapHd TapTHOTa COJMITHHHT acOCHHU
MEXaHU3MJIApUHH, Iy JKyMIlaJaH, MeMOpaH Oy3uiuiiap
acocui >KapaéHiap/ia XyXxaipa OKCHJJIAPUHUHT
tdaommuruan, Xyxaidipa yeumwu, auddQepeHIranusicy,
XapakaTH, MeTaboJIM3MH Ba alloNTO3HU OY3UIILIHP.

2. Buneocuma mavcupu: SLIUSIAHUWE OMUIAPUHU
6ocmupuwu. Toxodepon mpouHpIamMaryap IUTOKHHIIAD
Ba JIMITH]] BOCUTAUUCH Oynran mpoctarinauans E, (PGE; )
KabW SUUIMFJIAHWII BOCHTAYWJIADUHUHI  MOJYJISIHSCH
opkamu T-xXyxkaifpamapura OWIBOCHTa TapTHOTa COIYBUH
TabcUp  Kypcatamu.  TokxodepomHuHr — maxpodariap
tomornnan PGE, wnurab umkapum MOIYyISTCHICHTa
TabCUPH WITApHU XaM KypuO umkwirad [12, 35]. Bynna
PGE, anmenunar uwmkia3aHu (aoialITUpann, LUKIAK
aneHo3uAMOoHO(ochara (HAM®D) mapakacMHH OIIMPAH,
0y eca T-xyxaiipa »aBOOHMHH OOCTHPHINTa OJUO KeIaau
[18]. PGE; xam TyFMma, XaM afarnTHB UMMYHHATET TH3UMHUTA
tabcup Kunaau [28], oxymmagan — T-xyxaipanapu
kynaiumman, |L-2 penentopiapu skcnpeccusicuan Ba IL-
2 unutab ynkapuinu naxube kunaau [10]. PGE; uunr T-
XyXalpanapura OOCTHpYBUM Tabcupu T-Xyxaiipamapu
(haoymamraHuaH KeHUH conamp OYyiraH OWp HedTa dpTa
CUTHaJIM3aLus XO/icaJapuHu CEKMHJIAIITHPYBUHH
(uHrHOMIMsIHK) ¥3 wumra onaau [28]. TokodeposHuHT
npocrarmangue E2 (PGE;) wmmab  ymkapuim

CEKHMHJIAIITHPYBU MEXaHM3MHU XaJlM TYJIMK TYLIyHUJIMara
Oyica-ma , TAIKMKOTIAp IIYHU KypcaTaukuw, E BUTaMUHU
kymmnmy (30 kyr maBomupa 500 mr / Kr), apaxuioH
KUCJIOTaCUHU  TPOCTarjlaHiMHiapra  allaHTHpUIIIa
WIITHPOK ~ STaWraH TE3NMHKHA YEKIOBYM  (pepMeHT
nuknokcurenasa-2  (Cyclooxygenase 2 - COX 2)
(depMeHTaTHB (AOJUIMTHHU CEKMHJIAIITHPHUIIN OPKAJIN
PGE, wuuutad uukapuinHu kamadtupamu [32]. Kusuru
mysgakd, E Butamuan kymmmmmu COX 1 éku COX-2
MPHK é&xu nporeun [28] ndoaacura tabcup kunmaau. by
wyHn kypcaramuku, COX-2 ¢epMmeHTaTUB (HaoJUIMTHHH
Toko(epon OmwiaH TapTUOTa CONHII MOCT-TPAHCISATCHS
nmapaxacuaa coaup Oymaau. Iy makcagna, TaakakoTiIap
wynn kypcaraguku, COX-2 ¢aomnuruaun ToKodepon
TOMOHU/IaH CEKUHJIALITHPHUII jkapaéHura (aos XoyaTnarua
kuciopos (ADK) typmapu mnepoxcuuutpur [17, 27]
TOMOHHJAH BOCHUTAUIIMK Kwinimm MymkuH. PGE, =Hm
OoCTUpHILZAH TalIKapH, ToKodepos OOLIKa SIUTHFIAHHII
OeNTHIapUHMHT, LIy KyMJaJaH YCHMTa HEKPO3H OMHIIIH
(TNF-a) Ba IL-6 cHHTe3WHH KaMmaWTHpaaH, aWHUKCA
maroremnapra skapoban [5, 17]. A/Port Chalmers/1/27
(H3N2) rpunnu Bupycu OniiaH KacajulaHTaH CHYKOHJIApAa
Yynkana BUpyC THTpiapu fokopu Oynran IL-2 T-xemmep 1
(Thl) mwroxwamapu Ba wuHTepdeporn (IFN)-y wummad
YUKApHII Oy3WITaHIUTHHE Kypcatau [27], 6y cuHOBaaru
CHYKOHJIApHUHT €mura Kapad XaM Y3rapuild aHUKJIaHIH.
lly 6unan Oupra, siHa OUp TaJKUKOT LIYHH KYpCaTIUKH,
tokodepos areratau 30 kyH maBomuma 500 Mmr/kr mosana
KaOyn kwiragaa, y Thl peakiusiciHu KydaUTHPAM, YHHHT
¢daomnurun oca €m yTraH caluH Kamasnu. by 1yHH
KypcaTaauky, Thl JKaBOOMHU Ky4alTHpUII
TOKO(GEPOJIHUHI  Tpunn  HHQPEKUMsCHra  >KaBOOWHH
SXIIWIAWAATAH MapKa3uii MEXaHW3M OYIHAIMH MyMKUAH
[34]. Wlynunrmoek, nabopatopusi Taxpudacuaa TOKOGepo
LIUTOKUHJIAPHA HIUIA0 YHMKApHIIJa HWHTHOWTOP POIMHHU
yitHamm anukanrad. Hadac onmm #ymiapyn uadexunscu

MojeIapura  MyBOGHK,  COFJIOM  CHYKOHJIADHUHT
pammonura  o-tokodepon  kKymnmmmm  (4-6  xadra
nasomuna) |IFN-y unoia® dYukapuinHu KYmauTHpUII Ba
SUUIAFNIAHUITa  Kapmm — nutokuH — TNF-o  wmmorab
YUKApUIIHU ~ KaMmaiitupuii opkanu Thl  >xaBoOWHM
parbaTiIaHTUpaIn [27]. ITepudepux KOHHHHT
MOHOHYKJIEap Xykakpanapunia ToKO(epon
monorwmtiaapmaan  IL-1B, IL-6 Ba TNF-a kabu
SUUTMFIaHUINTA  KapIlM  LOUTOKWHJIAD  MHUKIOPHHHU
KaMaWTUpUII ~ OpPKIM  SUUIMFNAHUII  PEaKIUSICUHU

kamaitupamu [20, 32]. PGE, naru y3rapunurapra yxmnra0,
E BUTaMUHWHWHT SUUTHFIAHUITA KApIId [UTOKUHIAPTa
TabCcUpd XaM HAM® HU CTUMYIALMS KWJIUII OPKAJIU
comup Oymamgm [17]. XycycaH, taxpuba IgaBoMHUIa
SUTUFJIAHUI  Kapa€HuJa  Ky3aTWiraH — y3rapuiiap
AHUKJIAHAW: XyXalpalapHUHT WHTCHCHB MHTPAIMAICH Ba

SUIIRFJIaHUIITa Kapiu BOcCUTaUUJIap - MaXaHHI/Iﬁ
Xyxaipanap (cunoBHOLIUTIIAP, Makpodarmap,
¢ubpodnacTnap, XOHApOIMTIAp) Ba ajdd KWIMHraH

JMEHKONATIAD SUDTHFIaHUII MEAUATOPIIAPUHU ITUTOKWHIIAP
(TNF-a, IL-1pB, IL-6 Ba Gomikanap), apaXxuJ0H KHUCIOTACH
merabonmuTiapy, ADPK Ba mporeosuTuk QepmeHTIap
nmabd unkapamu. by 6apua ¢gepmeHTIap Ba BocHTaumiap
SUTTUFJIaHUI )KapaéHI/IHI/IHF PUBOXJIAaHUIINAA HWHITUPOK
9TaH, TEHKOIUTIIAp MUTPATCUSCHHH ParOaTIIaHTHPAIHU. Ol
ToxodeponHu Tepu octura 000OpuIl OMIIAH YTKa3HITaH
taxxpubaunmap IL-1B, TNFo Ba A®DK papaxacwHUHT
MmacalWImMHM  Kaiin  ermuimap.  Yaap — a-Tokodeporn
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TYFPUAAH-TYFPH OPKUH paJiiKajulapaH To3aJall, SHA0TeH
AHTUOKCUJAHT THU3UMHHI parOaTIaHTHPHII éxu
STUTMEIIAHUITHA KaMaiTUpUIl (TOKO(EpOJHUHT OniiBocHuTa
TAbCUP MEXaHW3MH) OPKAIH OKCHIJIOBYH CTPECCHH
KaMaWTHPHUIIN MYMKHH JIETaH Xyjocara KeJNHUIIAd, Ba Oy
MexaHuzmiap TokogpeponHuar APK HM KamaWTHpHIIH
Omnman OOFMMKJIMTHHA HcOOTHamaud. YmOy Tumoresa
tokodeponnunr sputpoun-2 (Nfr2) Guman Gornuk sapo
OMWJIMHUHT MHTHOMIMSTA KAapIlu TYPUIINTa acociaHajH,
Ba Oy XyJIOCaHMHT Tacauru 0ymu6 o-tokodepoman TNFa,
IL-13  Ba IL-6mapaxxacuHu  macaTupuiiM  OWiaH
oornamamy [27].
XalBOHIIAp Ba
TaAKUKOTIAp  IIYHH  KYpCaTAWKH,  TOKO(EPOTHUHT
UMMYHOPETYISIIUOH ~ poJii  Hadac OiuMm  Hyiapu
nHOeKIsuIapu Kabu I0KyMIIH KacaJUTMKJIap, IIYHHUHTJIEK,
acTMa Kabum 0ap3M aUIEPrUK KaCAUIMKIAP XaBOUHH
KaMaWTHpuI Xycycusitu Ownan Oorymk. Hadac ommm
Wymrapy  wHQEKOUAIApH,  MacajaH,  CTPEHTOKOKK
ITHEBMOHHUSI Ba TpulI, aiHuKca ¢Em  Oomamap y4yH
MyaMMoOIld OYnu0O, ymap ymly maTtoiorusiapra KyIpok
MoOHWI, Xamzaa ymly KacallMK Tydalin KacanxoHara
OeMopiapHH TOCHMTaNU3alus KWIMHUINK, acopariap
Tyaiinu yauM napaxacu OKOpPH OYIHHWININ aHWUKIAHTaH
[3]. E Butamumwu, sHuit Tokodeposuiap Ba TOKOTPUCHOIIAP
TYpTTa KUMEBMI BapwaHTra OynmHamu: ao-, PB-, y- Ba O-
(menta). Ynap opacuna o-Tokodepos OOJIAHWHT COFIIMFH
Y4yH SHT MYXUM DJIEMEHTJIapAaH Oupu XucoOnmaHamu, y
JKUrapaa  MeTa0onm3M — JKapaéHM  MIITHPOK  3THO,
renaroOunuap TU3UMHUHT  SUUTHFJIQHWIN  KapaéHura
OcBocuTa €KkM OMIBOCHTA Kan0® KHIMHHIIHA, OHPUHYA
HaBOarga Oonanapiard IOKyMJIM KacaJUIMKiIapia YHUHT
KaMmaiumuy Kaip ostuiarad. by kapaéH, ailHukca, €m
Oonanapaa ymoy TH3UMHUHT MOp(hO-(QYHKIHOHAN ETYK
SMacIUT Tyainu ce3mnamud. XOMIIAJOPIUK IaBpUaa
TOKO(EPOIHUHT MHHAMA MHKIOPH WYIAOm OpKalu
yramm [5], OyHMHr HaTWXacWIa SHTCH TYFHITaH
YJakaJoKIapaa TOKOGepoI XKyaa KaM 3axypara 3ra, Xamaa
HEOHaTall Ba YaKAJIOKIMK JaBpUJard  sUUTHFJIQHMII
apaCHIapy HATIKACHA BaKTUHYAINK (KaliTapHIaHyBYH)
UMMYHUTET TAHKUCIUTH aHukiaHagu [22]. Iy Ownan
Oupra, Toko(hepoa eTUIIMOBUMINTY Tiepudepruk Ba MOTOP
HEpBIAPUHHUHT  INWKacTIaHumM  Tydaiimm  aTakcus,
MUonarusi Kabu HelpoJlereHepaTHB KacaJuIMKiIapra oyiuo
Kenumy MyMKuH [31]. DKcrepuMeHTan TaaKHKOTIapAaa

ojamiapnaa YTKa3uiIran

TOKO(QEPOJIHUHT  MHUKIOPHHUHT €I  OKCIIEPUMEHTAN
KaJlaMyInuiapaa YIKacCHHUHT SUUTAFTIAHUIT
KacaJNTMKJIAQPUHUHT y3rapuimm Ontan 6eBocuTa

OoFIMKINTH HcOOTIIaHTaH, Oy alfHUKCa aJUIEPTHUK X0JIaTiap
Ky3aTHJITaH XOMWJIAJOp Ba SMHU3UKIM KajlaMmyluiapjaa
SKKOJI HaMO€H OYirad [9]. Bynaad tamkapu, ymby MKKaia
Tokodepon m3odopmacu Oupranvkaa KyJUTaHWITaHIA, Y-
ToKOGepoa  O-TOKO(EPOJHHHT  MMMYHOMOIYJISAIIHOH
TabcupuHH OocThpummm anukimadrad [10, 29]. Bympait
MMMYHO-JJIEPTUK MeXaHuM3Miap Jpra émja o- Ba Y-
Tokodepon mapakacm HHcCOaTaH macT Oynwmu OwiraH
6ornuK Ba Oy y3rapunuiap 0oJjia TaHACHMHUHT €Ira OOFIHK,
MOp(MOPYHKIIMOHAIT XYCYCHUATIIApH, OWP BAKTHHHI Y3Waa
UMMYHUTET TU3UMHUHHU €TYK €Maciuru OuiaH OOFIUKANp
[9]. Tapuu Oy rumoTesa TYAMK ypraHuamaran Oyica-na,
Ompox, - Ba Yy-ToKo(epomrap Hadakar Hadac
HYJIIapUHUHT aJUIEPTHK NaTOJIOTHUsUIapuaa, OaJIKu BUPYCIIH
Ba Oakrepmanm KenuO  YMKMINra Sra  MaTOJIOTHK
kapaéHiapia xaMm, opra €mjaH  Oomwtald,  ynkanga

WMMYHOQJUIEPTHK DPEaKUMsUIApHU TapTHOra COJNHIIMHU
TACAUKIOBYM TaaKUKoTIap yTkasunran [19]. Hadac omwmm
WYJUIapUHUHT KHUIPUKIM SIHTENUH TYKUManapu Hadac
UYITTApUHUHT XUMOSI TYCUFMHM TAlIKWI 3TULINHY, JIEKUH
Oomamapma, aifHmkca €m  Tygakimapma  y  TYITHK
PUBOKJIAHMAraHjiurMHY, Ba  OHHUTENWIA  TETHIUIN
PENETTOPIapHUHT (macanaH, toll-perteniropimapm)
ndoJaTaHUIIMHN XKcoOra oJicak, Oosanapaa Hadac oML
Hymnapu nHGEKIUUIapy Te3-Te3 TaKPOPIAHUIITH SXTHMOIH
oKopu. XycycaH, BUpyc HHOEKIUACH Tydaitmu Oonamapaa
KeJMO 4MKaauraH Hadac oMl KacaJUIMKIAPUHUHT OFUP
xonarnapuna uHTeppeporn (MDH) oxumm itymnapuaa
Oy3wunuiap Kysatuiaad, Oy 3ca ¥3 HaBOartuaa, BHUpycra
Kaplim BOCHTalap TOMOHMIAH THKIAHAAW, LIy OuWiIaH
Oupra, SUUIMFNIAHWINTAa KAapIIM  IUTOKWH  OKUMHUHH
UHIYKOUsT KWWl yayH skaBoOrapaup [30]. Bakrepuan
HHQEKIMsUIapAa MMMYHHUTET PEaKIUsICHHHM Ky3FaTHIIIa
acocuil posutapuiaH Oupunu smnononucakkapuza (LPC)
maH ubopar OakTepmanm MemOpaHa YihHaiinum. bakrepman
LPC yuyn peuentop CD14 6ymu6, y TLR 4 (C[1284) Ba
MD-2 (mwuitenonn mupdepenmuanus ommnm-2) OmiraH
Oupra TyFMa HMMYH KaBoOHM (aoymamrtupaan [39].
Ymly GoHAa Ky€wIn aHTHOKCHAAHT TabCcHpra 3ra OyiraH
Tokopeponr T  XyxaWpamapuHUHT  METabOIU3MHTa
OeBocuTa TabCUp KWK Ba Hadac WYUIApPUHHUHT IIHIUIAK
KaBaTHHUHT MeMOpaHa Ty3WINIINHA 0apKapopIalTHpaiy,
IIWJUTHK TapJajdlapHUHT MMMYHHUTET XOJIATUHH OLIMPaJH
(cexperop HMMMYHHWTET) Ba X.0, Ba Iy OwmiaH Owupra,
Tokodepoal A BUTaMUHUHHHT 0GapKapopIUTHI
SXUIMIIaHUIIH, UMMYHOTJIOOYIMH ~ XOCWJI  OYymum
MeXaHM3MJIapuaa OWIBOCHTA WIITHPOK OSTUINM OwiaH
6ormukmurn  ucobornanran [3, 32]. Ilyumait xuwmo,
Oonanapaa Hadac WYmIapu KacaJUTMKIapaa TOKO(EpOIHH
Oomka €raa SpUIUraH BUTaMUHJIAp OWIAH KOMILIEKC
KyJiam 3apypaTté  TyFHIaad. AMMO TOKO(EpOIHHHT
pecruparop KacalUIMKJIapra 4YajWHIaH OoJalmapHUHT
WMMYHUTETUTa TabCUp KWIMII MEXaHM3MJIAPUHHU aKc
STTUPYBYM 3aMOHABUHM amabuET MabiIyMOTJIApU eTapiH
amac, Oy Gopajaru KJIMHUK TaAKUKOTIAp KaM YpraHuira,
HaTIKaaa Oy MyaMMO J0J13apOurinda KOJIMOKIA.

XyJoca. DKCepuMeHTal Ba KITMHUK
TAQAKUKOTIAPHU ¥y3UAa akC eTTHPYBYH, cyHrTH 10 Hux
WY{[a Halp OTWITaH 3aMOHABUA WIMHMH MaHbOanap
TaXJIUIIN YTKa3uiranza, TOKO(EPOIHUHT
MMMYHOPETYJISIMOH ~ POJIMHUHT  WIIOHWIN  JJTWIIIApH
MaBxya. ~Ammo 1y OwnaH  Oumpra, Tokodepoia
STHINIMOBUIIINTA  XOJIaTH  Xamaa Hadac  iymmapu
KacaJulMkiapu OynraH OoJIJIapHUHT HMMMYH —TH3UMH
YypTacumaru MyHocabaT MacaaacH 04K KOJIMOK/A.
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B3AHMOCBS3b MEIY AKTHBHOCTBIO
HMMYHHOH CHCTEMBI MIIAJEHIEB H
TOKO®EPOJIOM B KPOBH

Typabuounosa I A., Typouesa I11.T.

Peztome. Cmamvsi nocesiyeHa u3yueHuio GiusiHusl
mokogheponra Ha umMMmyHumem O0emeti ¢ 60CNAIUMENbHbIMU
3abonesanusmu. Mexanusmol Oelicmeusi mokogepona Ha
UMMYHHYIO CUCEMY HpU  B0CHATUMENbHBIX NPOYECCax
PAa3IUYHO20 2eHe3d U3YYEHbl 6 IKCNEePUMEHMAIbHBIX U
KIUHUYeCKUxX — ucciedosanusix. B xode  amanuza
JUMePAmypPHbIX OAHHLIX YCMAHOBIEHO, YMO Oeuyum
moKoghepona napyuiaem HOpManbHbie QYHKYUU UMMYHHOU
cucmembl Y JHCUBOMHBIX U HeN08eKd, OCOOEHHO Y Oemell.
Toxoghepon nenocpedcmeenno @ausem Ha YeIOCMHOCHb
Membpan T-kniemok, ywacmeyem 6 ux yyHKyuu, a maxice 8
nepedaue CUSHANO8 U OCleHUU KIeMOK, MeM CAMbIM
KOCBEHHO GNUSISL HA CUHME3 OPY2UX UMMYHHbIX KIEMOK, 8
MOM uucie Nno KACKAOHOMY Mexanuzmy. Bwvlgoo. I[lpu
NPOBeOeHUU AHANU3A COBPEMEHHBIX HAYYHBIX UCTOYHUKOS,
OnyonuKo8anHvlx 3a nocrednue 10 nem, exirOUArOUUX
IKCHEPUMEHMANbHblE U KIUHUYECKUEe  UCCIeO08aHUsl,
noayyeHsl ybeoumenvHble dokazamenbcmed
UMMYHOpe2yIsmopHou poau mokogepora. Ho 6 mo oce
8PeMsL C8513b MEANCOY COCMOsIHUEM deuyuma moxoghepona
U UMMYHHOU cucmemou oemell ¢ 3a001e6AHUAMU OP2AHO8
ObIXAHUSL OCNAEMCst OMKPHIMOLL.

Knwuesvte cnosa:  mnaoenyvt, moxogepor,
UMMYHHASL CUcmema, UMMYHHAS QYHKYUs, Gocnanenue,
uHpexyus.
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