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CoBpeMeHHbIe acneKTbl NaToreHesa
caxapHoro Aabera 1 Tvna

T.B. Hukonosa

'Y Dnookpunonroeuueckuii HayuHwlil yeHmp

(Oup. — akad. PAH u PAMH H.U. Jledos) PAMH, Mockea

anboJjiee MOMYJSIPHON Teopuell maToreHesa ca-

xapHoro nuabeta (C) 1 tuma B TeyeHue mo-

cienHux 20 JeT SBISIach Teopus, TPEIIOKeH-
Hag B 1986 1. G. Eisenbarth [16]. CorinacHo 3Toif KOH-
menuum CJI 1 Tuna pa3BuBaeTcs y Te€HETUYECKU
MnpeapacrnojioXXeHHbIX Jull. MHuIIMaTopaM Hauyaja ayTo-
WMMYHHBIX TIPOIIECCOB SIBIISIIOTCST (haKTOPHI BHEIIHEH
cpenbl. HavanbHas cragus CJI 1 Tuna — rubeyib oCTpOB-
KOBBIX KJIETOK — MpoTeKkaeT OeCCHMMIITOMHO, HO MOXET
OBITh BbISIBJIEHA C TTIOMOILIbIO OMPeAeIeHUST ayTOAHTUTEII.
Toapko Ha MocaeIHUX CTaAUSIX Mpollecca, Korjaa mojaaB-
Jisitolliee OOJIBIIIMHCTBO -KJIETOK MOrudaeT U BO3HUKAET
abCoJTIOTHAs HEJOCTATOUHOCTb WHCYJIMHA, TOSBISIOTCS
KJIMHWYECKHUe TIpru3HaKu auadeta (puc. 1).

B nauanme 1970-x romoB mcciiemoBaHUSI, ITPOBEACH-
Hbele J.Nerup u Jp. ydeHbIMM, TOKa3ajd B3aMMOCBSI3b
cuctembl HLA n 3a6oneBaemoctut CJI 1 tuma [33]. U3-
HavaibHO reHetuka CJ/I 1 Tuma mpeacTaBisiaCh OTHO-
CUTEJIbHO MPOCTOM: MPU HAJUUMU OINPEJAeICHHbIX ajjie-
et reHoB cuctemMbl HLA poMumHuMpoBaHue 3aboseBa-
HUSI OBLJIO MPAKTUYECKU TOJHBIM [32]. 3aTeM IpuIIIo
TMOHMMAaHWEe TaK Ha3bIBAEMOTO «T€HETUIECKOTO KOIIMa-
pa» mmabera 1 tuma [35]. Ha ceromHsmHuii 1eHb U3Be-
CTHO OoJjiee IBYX AecATKOB JiokycoB U 100 reHOB-KaH-
IUIATOB, WMEIOIINX PAa3INYHYI0 CTEIeHb BIUSHUS Ha
passutue CI 1 tuna [24,41] (ta6a. 1, 2).

Ha npotskeHuM mocaeaHuX AeCATUIETU ObLIO MC-
CJIeIOBAHO MHOXECTBO (DAKTOPOB OKpYXKalolleil cpenbl
C LIEJIbIO BBISIBJIEHUSI JOCTOBEPHOIO KaHIMIaTa, BIUSIIO-
mero Ha 3aboneBanue CI 1 Tunma [2]. Ha nepBbix mo-
pax TaKMMU KaHAuAaTaMM CUMTalIuCh BUpychl [23]. B
Havaie M cepenrHe 80-X TOAOB MPOILIOTO CTOJETUS
YKa3bIBaJOCh Ha 3HAaYeHUE TPOAOKUTEbHOCTU TPY-
Horo BckapmiuBaHus [11]. B kauecTBe npuuuHbI 3a00-
JIeBaHUsI Ha3bIBaJOCh YOTpebJeHe KOPOBbETO MOJoKa
WIN UCKycCTBeHHoe BckapmiuBaHue [14,30]. OmnHako
nccienoBanue, nposeaeHHoe B 2003 r. M.A. Atkinson
[6], He moaTBepaMio TOT (akt, uro 100% CyOBEKTOB,
crpagatoiux CJII 1 tumna, UMEOT aHTUTEea MPOTUB MO-
Jekynbl BSA (bovine serum albumin) [25].

ITo mocnegHUM JaHHBIM, pa3BUTHE aHTU-B-KJIETOY-
HOTO ayTOMMMYHHUTETa CBSI3aHO C BHIOOPOM BpeMEHU
BKJTIOUEHUST B PaIlMOH TIMTaHWUS MJIAICHIIEB 3¢PHOBBIX
[8,34,42], yrorpebieHue 3aMeHUTENICi caxapa, Kopeun-
Ha U Jaxe KomyeHou pblObl [4]. BaxHast pojib OTBOAUT-
¢Sl TIPUPOTHOMY KOMITOHEHTY; MEXIY pa3INIHBIMU pe-
rMOHaMM MUpa HaOJoJaeTcsl pa3Hullia B 4acToTe 3a00-
neBaemoctu CJI 1 tuma mo 500 pas [29,39].

B 1974 r. 6bu1a onyonukoBaHa craths G.F. Bottazzo
C OINMUCAHUEM AHTUTEN K OCTPOBKOBBbIM KileTKaMm (ICA)
[12]. UmeHHO 3Ta mara mpu3HAeTCsT MHOTMMM Kak JaTa
YCTaHOBJIEHUSI ayToMMMYHHoro xapaktepa CJII 1 Ttumna.

Puc. 1. Cragnm passutus caxapHoro guabeta 1 tmna.
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Ta6bnmua 1 Tabnmnua 2
Jokycbl Pervon ACE ICAM1 NFKB1
HMO Md9.1 1p34.3 ADAM33 ICOSL NOS3
HMO Idd9.2 1p36.21-36.22 AGT IFNG PSMB8 in IDDM1
HMO I1dd9.3 1p36.22-46.23 AIRE IGF1 PTPN22
HMO Idd10 1pl2 ALDRL2 IL10 PTPRC
HMOJdd18 1p 13.2-13.3 APOE IL12A in IDDM9 REG1A
Unnamed chromosome 1 1q42.2 AR IL12B in IDDM18 PADI4
IDDM7 2q32.2 B2M IL13 PDCDILGI1
IDDM12 2q33.3 B7 IL18 PPARG
HMO Idd5.2 2q35-36.1 BAT2 IL18BP REG1B
IDDM13 2q36.1 BCL2 in IDDMé ILIA SLAMF1
IDDM9 D351303 CASP10 ILTRN SLC11AT in IIMO
HMO 1dd3 4q27.28.1 1dd5.2
IDDM18 5q3 1.2-35.1 CASP7 in IDDM17 IL21R TAP2 in IDDM1
IDDM1 6p21.31 CASP8 IL2RA TCF7
IDDM15 6q22.1 CBLB IL2RB TGFB1
IDDM5 6q23.3-25.3 CCR5 IL2RG TLR1
IDDM8 6q26-27 CD14 IL4 TLR10
HMO Idd9.4 9p21.3-22.1 CD28 in IDDM12 IL4R TLR2
IDDM10 10plI-qll CD4 IL6 TLR3
IDDM17 10qj26.1-26.il CD48 IL8 TLR4
IDDM2 lIpl5.5 CD80 INS in IDDM2 TLR6
IDDM4 llgl2.2-13.1 CD8G IRF1 TLR7
IDDM11 14931.3-32.13 CFLAR IRS1 TLR8
IDDM3 15q26.1-26.2 CPin IDDM9 KCNJ11 TLR9
Unnamed chromosome 16 16924.1 CRP KIR2DS2 TNF
HMO Idd4 17q12-21.1 CTLA4 in IDDM12 KIR3DL1 TNFRSFIIAinIDDM6
IDDM16 18q12.3-22.1 CXCL12 in IDDM10 KLRC4 TNFRSF18
CYP27B1 LAGS TNFRSFT1A
bonee yem 30 net tectol Ha ICA ocraBajvch OOTHUM U3 ERVK?2 LCK in IMO 1dd9.T | TNFSF11
OCHOBHBIX METOAOB UcclieAoBaHusT Tipy uszydeHun CJI 1 ERVK3 LCT TNFSF5
tina. JlaHHBIN MeToHI OKaszajicsd HamboJiee yIauHbIM KakK FABP2 LRP5 in LDDM4 TNFSF6
B IMArHOCTHUKE 3a00JI€BaHMsI, TaK U TIPU BBISIBJICHUM JULL | GAD2 in IDDM10 MBL2 TNFSF9
C TIOBBIIIEHHBIM PUCKOM pa3BUTHs nuadbera. Mcciaenona- GCK MHC2TA TREM2
HVsI, TIOCBSILLIEHHBIE MPOMUIaKTUKe 3a00j1€BaHusI, ObIIA [ GLP1R MICA TYROBP
ObI HEeBO3MOXHEBI 0e3 ompeneneHus ICA. OgHako B Ha- [ISD11B2 MRC1 VDR
CTOSIILIEE BpPEMSI CUMTAETCSI, YTO MEPBUYHBIM T'YMOpPaIb- [ISPG2 NAT2
HBIM MapKepOM SIBJISIOTCS ayTOAHTUTENA K MOJIEKYJIe UH- IAMAL1 NEUROD1

cyimHa, a He ICA [3,17]. AyroanTureina K WHCYJIMHY
(TAA) xapakTepu3yloTcsl BBICOKOW UyBCTBUTEJIbHOCTHIO,
paHHUM TIOSBJICHWEM WM OBICTPBIM MCYe3HOBeHHMEeM. KX
KpaTKOBpPEeMEHHOE TIOSIBICHUE MOXET OBITh MapKepoM
OOHapyXeHMsT APYTMX aHTUTENI B OoJjiee ITO3THUE CPOKU.
B 1ien1s1x TIoBBIIIEHUS JOCTOBEPHOCTH PE3YIbTaTOB HEOO0-
XOIMMO WCTIONB30BAHUE PA3TMYHBIX TPYIIT aHTUTE]L.
Cdopmuposanoch MHeHHE, uTo cuMnToMmbl CJI 1 Tuma
OOBIYHO TIPOSBIISTIOTCS, Korma 90—95% B-KiIeToK moruom
[15]. UccnenoBanust nokropa W. Gepts, mpoBeaecHHbBIE Ha
MTaToJIOTOAHATAMWYECKOM MaTepHuajie, YacTUYHO ITOJ-
TBepKAaloT 3ToT (akT [18]. Tem He MeHee, Kak Mokazaiu
TTOCJIeTHNE WCCIeIOBAaHMS, CEKpEels WHCYJIMHA B XOIE
TECTOB CO CMEIIAaHHBIM TTUTaHNEM Y OOJIBHBIX C BITEPBBIE
BoIsIBJIeHHBIM CJI COCTaBIISIET MOJIOBUHY 10 CPAaBHEHMIO C
KOHTPOJIbHOUM Tpynmoi 3a0poBbix Jtoaein [40]. Yenoek

rpu poxxaennu nmeeT 100% wmm outn 100% «HOpMAaTh-
HBI» CBOMX [B-KJIETOK. [0 HACTOSIIETO BPeMEHW B CHITY
MPaKTUIECKNX TPYTHOCTEN Bce ellle HEBO3MOXKHO TOYHO
ONPEIEINTh Y YeIOBEKAa OCTPOBKOBYIO KIIETOYHYIO MAacCy
in Vivo WM exX Vivo, B ONyOJIMKOBAaHHOM IO JAaHHOMY BO-
MpOoCYy JIUTEpaType TaKXKJIe MHOIO pacxoxiaeHuit [8§].
HemnonsTHO, KakoB TpamgMeHT <«IMaieHUs» [-KIETOK,
HOCHT JIM OH JIMHEWHBIA XapaKTep; UMEIOTCS JIM B Ha-
YaJIbHOM CTaauW TIEPHOABI CTYIIEHUYATON PEeMUCCUN, MO-
KET JIU TIPOMCXOIUTH TIPOIecC pereHepalny [-KIETOK
[19,21]; kakoBO BaMsIHUE (PAKTOPOB BO3pacTa, roJja u re-
HETUKHU Ha 3TOT TPAIUEHT, M KOTJIa JaHHBIN MpoIecC Ha-
ynHaetcsl. HakoHelr, Kiao4deBoil mpo0JieMoli, 0COOEHHO
TSI IMMYHOJTOTOB, OCTaeTCs HEOOXOMMMOCTD BBISICHEHUST
BOIIpOCa, TTOYEeMy pa3pylleHHe -KIEeTOK OOBITHO TIPOMC-
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Puc. 2. CoepemenHas mogenb natoreHesa guabeta 1 tuna (Atkinson M.A.,, Eisenbarth G., Diabetes, 2005).

XOINT MEUTEHHO W 3aHUMAeT TIePHOJ OT HECKOJIBKUX Me-
CAIIEB 0 HECKOJIBKMX JIET, a TO U ACCATWICTUI, B OTIIN-
e OT PeaklM OTTOPKEHMS TpaHCIIaHTaHTa I MHO-
TUX IPYTUX UMMYHHBIX peaKIuii, KOTOpbIe MPOTEKAIOT B
T€YEeHNE HECKOJbKMX YacOB WJIM HECKOJbKUX JHeEH [35].

KpaitHe BaxkHOI sIBiIsIeTCST TIpobjeMa HapyIIeHUS
PETYISIIINA UMMYHHOTO OTBETa B OTHOIIICHNN COOCTBEH-
HBIX KJIETOK (B-KJIETOK), T. K. MMMyHHasl CHCTeMa OKa-
3bIBa€T BJIMSIHME Ha Mpollecc 3a0oyieBaHUs 3a[0JT0 J10
TOSIBJICHNUST KJIMHUYECKUX CUMIITOMOB CaXapHOTO Iva-
oera. ITocnegHue wucciaenoBaHuUsl TOBOPSIT O TOM, 4YTO
HapylIeHUsT HOPMAaJbHOM PEeryNIsiini ayTOPEeaKTUBHOTO
W ayTOINPOTEKTUBHOTO WMMYHHOTO OTBETa MOTYT SIB-
JIATBCS PE3yabTATOM HeTpaBUIBHOTO (PYHKIIMOHMPOBA-
HUA Tonystiun T-KJIeTOK, KOTOpBIe pacIto3HAIOTCS T10
aKkcnpeccun mosekyabl CH25 [27].

C yuyerom HOBbIX JaHHbIX M. Atkinson u G. Eisenbarth
OITyOJIMKOBAJIM COBpeMeHHyI0 Teopuio maroreHeza CJI 1
tuna [7,4] (puc. 2). BMecTto reHeTMueckoil mpeapacrosno-
JKEHHOCTH B HEll OTMeuaeTcsl B3aMMOJIEHCTBHE MEXIY Te-
HaMHM, CITOCOOCTBYIOIIMMH W TIPEIIATCTBYIOIINMU Pa3BH-
o CJI 1 tumma. Kpome Toro, paccMarpuBaeTcst pakr, 4To
3TU TE€HBI (PaKTUYECKHM BIMSIIOT Ha BOCIIPUMUMYMBOCTD W
comnporuBisieMocts K CII 1 TMma B Xome Bcero Iepuoa,
MpeALIECTBYIOIIEro 3a00JeBaHUIO 11a0eTOM, a HE TOJBKO
B TIEPHOJ, TIPEAIICCTBYIONINI ayTOMMMYHHONU WHIYKIINN.
ITpu oueHke BIMsIHMS (PAKTOPOB OKPYKAIOIIE cpelbl Ha
pasBUTHE caxapHOTO muabeta 1 TWIa paccMaTpHUBAIOTCS
pasMIHbIe TIPUPOIHBIC ITPOIECCHI, OKA3hIBAMOIINE BO3-
JIeficTBME Ha TeyeHue auabeTra 3a Bech repuoj 3adoseBa-
HUS, BKITIOUasT M eT0 JOKIMHUYECKYIO CTAINio, a HEe TOJhb-

KO (hakTOp, MPOBOLMPYIOLINM KIMHUUECKUI 1e010T 3a00-
JICBaHWS, HATIPUMeEpP BUpYCHAs MHOEKITUSI.

JpyruM acIieKToM, KOTOPBI HEOOXOAMMO TTepecMo-
TpeTh, IBJIsIeTCS (PeHOMEH TTOTePH B-KJIETOK; €CTh BEPO-
SITHOCTB TOTO, YTO €€ BBIPAXXeHHOCTh OYIET CYIIeCTBEH-
HO U3MEHSATHCS B 3aBUCUMOCTHU OT THIIA WHCYJINTA, CTe-
MeHW THOenm B-KIETOK W WX CIOCOOHOCTH K
pereHepanuu [22]. B HacTosee BpeMs 40 KOHIIA HEsSIC-
HBIM OCTaeTcsd MeXaHM3M ayTOMMMYHHON peaKIInM,
TpeaBapsIIoNIeii pacian B-KJIETOK, B OCOOEHHOCTH pe-
aKIMs B-KJIETKW Ha ayTOMMMYHHBIE aHTHTena [36].

Hcxons u3 coBpeMeHHBIX TIPeACTaBICHU O MmaTore-
Heze CI 1 Tuna, rubespb B-KIETOK MOXET MPOUCXOAUTD
B pes3yiabTare pasHBIX MaTOJIOTUYECKUX ITPOIIECCOB.
OouH M3 HUX — OSCTPYKIUS WU HEKpo3 B-KIIETOK,
JIPYTOii — aromnTO3 MM TeHETMYEeCKH 3aIlporpaMMUpPO-
BaHHBIN TIpoIecC THOETN KJIETOK.

Hekpo3 — 570 maToslormyecKuii Ipoliecc, pa3BUBa-
FOIIUIICS OMHOBPEMEHHO B OOJBIION TPYIIE KIETOK B
pe3ynbpTrate TUTOKCUU, (U3NYECKUX U TOKCUYECKUX
BO3IEMCTBUIA, TTON AEMCTBUEM KOMIUIEMEHTAa WM BUPY-
ca. Hekpo3 compoBoxmaeTcsl OTeKOM KJIETKH, paHHeM
TMoTepeil IEIOCTHOCTH €€ MeMOpaHBI, TOBPEXICHUEM
MUTOXOHIPUA M APYTMX OpPraHejlyl, 4T0 B KOHEYHOM
cyeTe 3aKaHUYMBAeTCsl JTU3UCOM OCTAaTKOB KJIeTKM [1].

Hekpo3 KJeTKr CTaHOBHUTCS TPUYMHOM ITOBpPEXIE-
HUSA ¥ BOCHAJICHUS OKPYXXAIOIIMX KJIETOK M BUICH Ha
cpe3e TKaHEeM.

B-Knerkn momBepraioTcsi HEKpo3y B IIPHUCYTCTBUU
M30BITOYHOTO KOJIMYECTBA CBOOOTHBIX pPagUKaJIOB —
KHCJTOPOAHBIX pPAagvKaiOB WM OKCHIA a30Ta WIJIM TIOM
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Puc. 3. Mexanuam gectpykumu [3-kneTkm npu caxapHom auabete mna 1.

E. Kawasaki et al. / diabetes Research and Clinical Practice 66 (2004) S27-S32.

JEUCTBMEM TIPOBOCIHAIUTENIbHBIX LMTOKMHOB. Hekpo3s
He CBsI3aH ¢ MOTpebJieHMeM BHEPIUU U CUHTe30M OeJika,
TOrJa Kak aronTo3 — 3TO SHEPro3aBUCUMBIN MTPOLECC.

TepMuUH «aromnTo3» COOTBETCTBYET PYCCKOMY <«JIUCTO-
nag», B TPOLIECCE aronTo3a KIETKAa WCYe3aeT B TEYCHUE
15—120 muH. B GOMBIIMHCTBE CTydaeB aIloNTo3 CBS3aH C aK-
TUBALMeN CcrielM(pUIecKUX LIMCTEeMHOBBIX ITPOTea3 — Kacras,
CYILIECTBYIOLIMX B KJIETKE B BUJIE HEAKTUBHBIX (hOpM — TPO-
kacrna3. B HazBaHuu «Caspase» OTpakeH MeXaHU3M MpOTeo-
JIM3a: B aKTUBHOM LIEHTPe HaXOAUTCSI LIMCTEWH, acraparuHo-
Basl KMCJIOTa pacro3HaeTcs Kak cyoctpar. Kacmasbl paciiier-
JISIIOT O€JIKM TI0CJ/ie OCTATKOB acrapariHOBOM KUCIOTHL. B
pesyJabTaTe JeCTBUST Kacras MPOMCXOIUT paspyllieHue Oel-
KOB, Y4JacTBYIOILMX B (POPMUPOBAHMM LIUTOCKEJETA; THUAPO-
Ju3 OeJIKOB siIepHOI MeMOpaHbl, KOHAECHCAIUSI XpOMaTUHa,
pacleryieHue aHTUAroNTO3HbIX OeslKoB cemeiicTBa Bcl-2;
nporeous uHrubutopa JHK-a3bl, OTBETCTBEHHOro 3a
(parmenranuio JIHK; nHakTUBauumst ¥ HapylieHUe peryJisi-
MM GeNkoB, yvacTBytolux B pernapauvy JJHK (MuiieHbto
Kacmna3z sipasiercs: noau(AJIP-pubornonumepasa).

CylecTByeT HECKOJbKO IyTeil pealu3aluu Mpo-
rpaMMbl KJIETOYHO CMEpPTU: C y4yacTMEM peLEeNTOpPOB
Ia3MaTU4eckKoil MeMOpaHbI; ¢ yyacTUEM MUTOXOHIPU-
anpHoro nuroxpoma C.

PeuenTtop, o6o3Havaembiii Fas (Apo-1 CD-95), B3a-
UMOJAEHCTBYSI C COOTBeTCTByOIIMM jauraHaoM (Fas-I)
TpaHCMeMOpaHHbIM OejikoM T-Kuiiepa, aKTUBUPYETCS
¥ 3aIlycKaeT MporpaMMmy TUOen KiIeTKu [16].

ITpu akTMBaLMM Kacrasdbl TEPBOrO 3IIEIOHA XXU3Hb
KJIETKM ellle MOXHO CoXxpaHUTb. CYIIECTBYIOT PEryJisiTo-

Pbl, KOTOpbIE OJOKMPYIOT WM HA00OPOT YCUJIMBAIOT pa3-
pylLIMTeIbHOE JeMCTBUE Kacras TepBoro suienoHa. Ilpu
aKTMBallMM Kacras BTOPOro aiiejoHa (3(pdeKTopHbIX Ka-
cra3) Mpolecc, 3amylleHHbIM MporpaMMoil cMepTH, OKa-
3bIBa€TCS HeOOpaTUMbIM. JIpyroil myThb peaausalvu Mpo-
rpaMMbl arornTo3a 3aBUCUT OT MUTOXOHAPUAILHOIO 1IMTO-
xpoma C. Ilpu moBpexIeHUU MUTOXOHAPUI, HAITPUMED
MpU MCTOLIEHWM KJIETOK, BOCCTAHOBJIEHHBIM TJIFOTATHO-
HoMm it HAJI®H, iponcxonut obpa3oBaHNe TUTAHTCKOM
MOpbl WJIM TMTaHTCKOTO O€IKOBOro KaHaja B caMoOil Ha-
PYXHOU MeMOpaHe U BbICBOOOXAEHUE PACTBOPUMbIX OeI-
KOB MEXMEMOPaHHOTO MTPOCTPAHCTBA, CPe HUX — arol-
ToreHHnle (pakropbl, uuroxpoM C M Tpokacrasbl. 3aTem
3aImycKaeTcsl Kackaj Kacras, BeAyllnid K THOeJn KJIeTKU.
PaznuuHble myTy amonrto3a MOTYT B3aMMOJAEHCTBOBATbH
Mexny coboii. IIporpammupyemasi KiieTodyHass CMEPTb MO-
KET OBbITh peajn30BaHa B pe3ybTare KOMOWMHUPOBAHHOTO
JIEVCTBUSA [BYX MYTE — C y4aCTUEM U PELENTOPOB IL1a3Ma-
TUYECKOW MeMOpaHbl 1 MUTOXOHIpUAIbHOTO HuToxpoMa C.
B nmocnenHue roapl ObLIO MOKa3aHO, YTO MPOLECCHI
HEeKpo3a M aforTo3a He TPOTUBOCTOSIT APYT JAPYTY.
BaxHyo poJib B Mpoliecce KJIeTOYHOM TMOeJu Urparot
LIUTOKMHBI — CEKPETOPHbIE OEJKU, BbIMOJHSIONIME
(YHKILIMIO MEAMATOPOB MEXKIETOUHBIX CUTHAJIOB U OC-
HOBHBIX PEryJsiTOpoB aKTUBHOCTU UMMYHHOM CUCTEMBI.
ILluTokMHBI Ha3bIBAlOT «OejKaMu CBsSI3W». B 3aBucu-
MOCTU OT OOECMeYeHUs] KJIETOYHBIX WU TYMOPaTbHbBIX
¢opM UMMYHHOTO OTB€Ta LIMTOKMHBI MOTYT OBbITh OTHE-
cenbl K Thl unu K Th2 xennepHbeim kietkam. K Th-1
otHOcaTcst MJI-2,3, UH®y, ®HOa,®HOB. K Th-2 ot-
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Puc. 4. «Junemma neuenms».

Hocarca WMJI1-4,5,6,9,10,13. HekoTtopble IIMTOKMHBI MO-
TYT aKTMBHUPOBATh MEXaHW3M CHUTHAJIM3ALNU, BEIyIIMI
K tmoenu kiueTku (puc. 3) [26].

B GonbiinHeTBe MccnenoBaHuii, nocssineHHbIx CJI 1
TWTIa, HANpaBJIeHHBIX Ha M3ydeHWe HapyIIeHWH (yHK-
Ui IMMYHHOM CHCTEMBI, MCITOJIb30BajlaCh B KadecTBe
Marepuayia KpoBb U3 MeprudeprueckKnx BeH, B TO BpPeMs
KaK 0YaroM XpOHMUYECKOTO BOCTIAJICHUS MpH TrabeTe SB-
JISIeTcsl moKenynouyHast xkenesa. OueBUAHO, UTO MOA00-
Has pa3HWIIa TIPW HCCICTIOBAaHWM MaTepualla BBI3bIBACT
HeMaJjoe KOJWYECTBO OlMOOK U apredakToB [10,6].

B xome TpaKTMYeCKMX WCCIETOBAHMI, TOCBSAIICHHBIX
npoduIakTuKe 3a00J€BaeMOCTH, CYILIECTBYET MHOIO Tpe-
rsreTBrid. Cpeld HUX STHYECKUe acIIeKThl, BKITIOUAOIINE
KeJlaHWe TIAIlMeHTOB 3HaTh O Pa3BUTUH 3a00JIeBaHUS B OY-
JyIIIEM, BO3MOXHOCTD TTPOBEICHUST TAKOTO POIa CKPUHUH-
ra mpv OTCYTCTBUM METOMOB IMpeaynpexaeHus 3adoseBae-
moctu CJI 1 Tuna, HapylleHre KOH(PUIEHIMaTbHOCTH, BO-
MPOCHl OPTAaHM3AIK TMPAKTUYECKOTO OCYIIECTBICHUS
CKpPMHUHTA 1, KOHEeYHO, puHaHcoBble Oapbepnl [20]. Ilep-
BOHAUAJILHBI ONTUMU3M MCCIIENOBaTeNel, KacarolIuiics
uAeHTU(YKAIMKM MeToAa TpeaynpexaeHus: 3aboieBaeMoc-
™ CI | TMna nmpu MCMHOJb30BAHUM XXKMBOTHBIX MOJENEH,
MpUBEJT KaK K OTKPBITUSAM, TaK M K pa304yapOBaHUSIM B OT-
HOIIIEHU! TIPUMEHEHUST aHAJIOTMIHBIX METOIOB Y YeJIOBeKa.

B 1994 r. ony6nmukoBaHo 70 METOIOB, KOTOPHIE MOTYT
OBbITh MCITOJIb30BaHbI [JIs1 MpeAyInpexaeHus 3aboJieBae-
moctu CJI 1 tuna NOD wmbiieit [13], B 1998 r. ux Obl-
Jo yxe 125 [9], B 2004 r. onucaHo yxe 192 merona [37].
KakoBBI IPUMUYMHBI TOTO, YTO TIPOIIECC TPEAYITPEKICHUS

Hauyano knuHuuecku
ssHoro CI1 1 tuna

3a00/1eBa€MOCTU IMA0ETOM Y MBIl OKa3bIBaeTCsl OTHO-
CHTEJTLHO TIPOCTHIM, a Y JIIOAEH Ype3BBIYATHO CIIOKHBIM?
OmHo#l M3 TIPUYMH MOXET SBJSITHCS TO, UTO OOJIbIIICe
3HaueHUue MpuaaeTcs cxonctry 3abdoneBanuit CI 1 Tuma
y NOD wmblieit 1 deymoBeka, yeM ux pasnmmuuio [38]. B
JIEMCTBUTEIBHOCTH 00a qruabeTa (MBIIIIMHEBIN 1 YeIoBeYe-
CKUIf) UMEIOT TIOJIUTEHHYIO STUOJIOTHIO, XapaKTePU3yIoT-
cs HapylIeHUSIMUA B PETYISINM WMMYHHOTO OTBETa U
CMOCOOHOCTBIO K peMuccur 3abojeBaHus Mocje TpaHC-
IJIAaHTAIlUM KOCTHOTO Mo3ra. TeM He MeHee, UMeeTCs U
psi CYLIECTBEHHBIX OTIMYMiL [28]: MOKa3aHO pa3IMIHOe
JeHCTBIE MAaTepUHCKMX ayTOAHTUTEN Y MBI U Y YeJlo-
BeKa; pa3anuus HaOI0AAI0TCS U B 4acTOTe 3a00ieBaeMO-
CTU Y TIOJIOBOM MpPUHAAIEXKHOCTU; UHCYIUT Y NOD-MbI-
1Ieil TpoTeKaeT B JIETKOM (opme, H0O0pOKaueCTBEHHO.
Haxonen, ¢pyHKIMOHNPOBaHNE UMMYHHBIX CHCTEM MbI-
1M 1 4YeJIoBeKa MMeeT 3HAaYuTeJIbHbIe pasmuuus [31].

B 2005 r. M. A. Atkinson u D. Schatz omy06imkoBa-
A CXeMy, Ha3BaHHYIO «IMJIEMMOM JIeUeHHUS», B KOTO-
poii crocobHocTh npeackasbiBaTth CI 1 Thma u cnoco6-
HOCTb MpenoTBpalllaTh 3TO 3a00JeBaHUE MPeICTaBICHbI
IBYMST JTUHUSIMU, HAIpPaBICHHBIMM B IIPOTHBOIIOIOX-
Hble CTOpPOHBI [4] (puc. 4).

Ha panHmx cTagusix mpoliecca TOYHOCTD MTPEeICKa3aHusT
HIDKE, YeM B TIepHOJ, KOTJa IOSBIISIOTCS TIePBbIe CUMII-
TOMBI 11abeTa, HO YeM paHbllle HayaTo JeueHue mpernapa-
TaMU, BO3IECHUCTBYIOIIMMH Ha PETYIISIINI0 UMMYHHOTO OT-
BeTa, TeM BbIlIe OymeT ero a¢gp@ekTuBHOCTL. HemocpencT-
BEHHO B Havajie kimHudyeckoro ne6iora CJI 1 tuma takas
Teparms MeHee 3(dekTuBHa. [1py MpoBeneHNN Teparin
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O630pbl AUTELATYLbI

JI0O KJIMHUYECKOrO Hayajga 3abosieBaHUSI CTAHET BO3MOXK-
HbIM paspaboTaTh 0ojiee 3(h(HEKTUBHBIE METOMbI JIEUCHUSI.

Copok JieT Hazax OBIJI0O OTMEYEHO, YTO B ITOKENTY-

JIOYHOM Kejie3e OONBHBIX C HEJABHO JMAarHoCTumpo-

BaHHBIM CJI 1 Tuma ocTpoBKOBbIE KJIETKM HAYMHAIOT

OTCOEJAMHSTHCS OT TTaHKpPeaTUYeCKUX MpoTokoB. Kpome
TOTr0, PB-KJIETKHU, CIIOCOOHBIE CEKPETUPOBATh MHCYJWH,
ObUIM BBISIBJICHBI B TMOJKETYIOYHOUN Keje3e OOJIbHbIX,
koropbie ctpafaiu CJI 1 Tuna maxe IJUTENIbHOE Bpe-

20.

21.
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Msi. O4eBUAHO, YTO CYIIECTBYET MOTEHIMAJ 3HIOTEH-
HO-pEereHepaTUBHOM CIOCOOHOCTU B-KieTok. Hauano
TUTICPTIINKEMUUN JEUCTBUTEIBHO MOXET aCCOLUUPO-
BaThCs C OOJIBIIEH OCTPOBKOBOU KJIETOYHOW MAacCCOM,
YeM IoJlarajyd paHee.

IlepcrnieKTUBHBIM MPEACTABSIETCSI U3yUyeHUe CIo-
COOHOCTM [-KJIETOK K pEreHepaluyd W PacCMOTPEHHE
MOJIEJI pereHepaliy OCTPOBKOBBIX KJIETOK y OOJIbHbIX
¢ BriepBbie BbisiBIeHHbIM CJI 1 Tumna.
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