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Masa 1

BeBepneHne B UMMYHOJI0OMMIO

1.1. KPATKUA OB30P NICTOPUU MMMYHOJI0IMK

1.1.1. 3apoxaeHne UMMYHOJIOruun

ITo mpoucxoxaeHNI0 UMMYHOJIOTUSI — MpUKJIaaHas MeAuIMHCKas Hayka. Ee
MPEeabICTOPUST HAaCUUThIBAeT 0osee 2 Thic. JeT. Ha mpoTskeHur 3Toro BpeMeHU
OCHOBHBIM TOAXOAOM B JaHHOU 00JaCTU ObLI SMIIMPUYECKUI MMOUCK MyTeH Ipe-
MOTBpallleHUsT MH(PEKIIMOHHBIX 3abojeBaHuil. B ocHoBe Takoro moucka ObLIO
JIOCTOBEPHOE HAaOJIIOAEHUE O TOM, UTO JIIOAU, TMEepeHecIlIre HEKOTOPhIe «3apa3-
Hble 0OJie3HW», TTOBTOPHO MMM He 3abosieBaju. ApKO U OYEBUIHO 3TOT (aKT
MPOSIBJSIJICS TIPU OCIle — MMEHHO 3TO 3a00JjieBaHUE CTajlo «IJalgapMOM» IJIs
¢dopMuUpoBaHUS UMMYHOJOTUU.

OnucaHo TpenynpexaeHre pa3BUTHUS OCIIbl Y HacJAeIHMKa KUTailCKOro MMIIe-
patopa ¢ MOMOIIbIO HAHECEHHUs Ha CIM3UCTYI0O HOCa MaTepuasa U3 MycTyJl JIoAei,
BBI3IOPABAMBAIOIIMX OT OCIbl. DTO MEepBOE MUCbMEHHOE CBUIETEIBCTBO, KOTOPOE
OAHO3HAYHO MOXHO OTHECTU K 00JIaCTU UMMYHOJOTUM (OKOJIO 1 ThIC. JIET JO H.3.).
IMpodunakTuyeckuit onbIT B JAaHHOM ciyyae ObUT ycrielHbIM. [Togo0HbIN moaxo,
Mo3Xe Ha3BaHHBIN eBpoIlleiillaMu BapuoJjsluel (OT JaT. variola — ocma), ObLI,
MO-BUIMMOMY, HE3aBUCUMO pa3padOTaH B pa3sHbIX BapraHTaX BO MHOTUX PErMOHAaxX
Asun. Bo BcsgkoM ciydae, BapuoOJsILIMSI OblIa LIMPOKO paclpocTpaHeHa K Haydally
XVIII Beka, xoraa xkeHa OputaHckoro nocjia B KoHcTaHTuHOMONE, Ieau MOHTETIO,
B CBOMX IMHUChMax (3TO ObLI CKOpee poMaH B MUChbMax) OIMcala U MpornaraHaupo-
Basia 3Ty npouenypy. Ha nporsokenuun XVIII Beka mpakTuka BapuoISILIMK, OCOOEH-
Ho mocie ee ycoBepiueHcTBoBaHUS P. CyrroHom (R. Sutfon), monayunia IMpPOKOe
pacnpocTtpaHeHue B EBpore, BmucaBIIMCh B HAcosioruio amoxu I[IpocseleHus.
EBporeiickue MOHapXy MOABEPrajiM BapUOJSIIMU CBOMX JeTeil U BHYKOB B 3HaK
MPUYACTHOCTU TIPOTPECCUBHBIM BesIHUSM BpeMeHM (1o HactossHuio Exatepunsl 11
ocra Oblia MpUBUTA eif U ee CbIHy — Oymyiuemy ummneparopy Ilasiy I). Hano npusHath,
YTO BapMOJISILIUS HeCIa 3HAYMTEIbHBIN PUCK U HEPEIKO MPUBOAUIA K PA3BUTHIO 3200-
JIEBAaHUSI U CMEPTH, YTO B KOHIIE KOHIIOB OBbLIO OCO3HAHO €BpOIleillaMU, HE TOTO-
BBIMM KE€PTBOBATh JaXKe CIMHUUYHBIMU TpaxkIaHAMM paau abCTpaKTHOIO Iporpecca
(B a3uaTCKOi TpamuiMy C OOJbIIEl JETKOCTbIO OTHOCATCS K WHAMBHUIYaJbHBIM
yTpaTtam). Bapuossguusa Oblia 3amnpelieHa B OOJBIIMHCTBE CTpaH.

B 90-x romax XVIII Beka anrnutickuit Bpau 3. IxennHep (E. Jenner), pa6o-
TaBIIMK B CEJIbCKOM CKOTOBOIYECKOW MECTHOCTHU, caeiaj HaOJlloJAeHWe, 4YTO
KOPOBHUIIbI, KOHTAKTUPOBABIIIME CO CKOTOM, OOJIbHBIM KOPOBBEU OCITIOM, eCIu 1
3a00J1eBaIM YeJIOBEUECKOI OCIIOi, TO MEPEHOCUIIN €€ JIETKO (CaMUM KOPOBHMIIAM
9TOT (pakT ObLI M3BeCTeH NaBHO). OCHOBBLIBASICH HA 3TOM IOATBEPXISHHOM, HO
BCe-TaKM 3MIMUpPUYECKOM ¢akTe, D. JIXKeHHep MpeApUHSII PUCKOBAHHBIN IKC-
MepUMEHT Ha YeJIOBEeKe: OH MPUBMJ KOPOBBIO OCITY OT 3a00JIeBIIIeii €10 KOPOBHU-
ubl 8-netHemy [xeiimcy ®Dumnricy. Peakuus Ha NMpUBMBKY IPOSIBUJIACH B BUIE
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KpaTKOBpeMeHHOro HemomoraHus. [loBTopHasi IpMBUBKa KOPOBbEH OCITHI Jajia
eme 6osee crnadyro peakiuio. [lociae atoro [>keHHEp MPEANPUHSLI 1Iar, KOTOPbIA
B HacTosIIee BpeMsi MOT Obl OBITh PAacIieHEH KaK MPeCcTyIUIEHUEe: TPUBUII TOIPOCT-
Ky MaTepuajl OT 00JIbHOTO YeJI0BeUeCKOoi ocrioii. 3aboseBaHue He pa3BUIoCch. OTyer
00 5TOM YCMEIIHOM OMbITe BaKUMHALMU (OT JATUHCKOTO vacca — KOpoBa) ObLI
onyOJIMKOBaH B HaydyHOU mnpecce B 1796 . OgHako 3Ty MyOJIMKAIMIO HEJIb3sl pac-
LIEHMBaTh KaK HavyaJlo MMMYHOJIOTMH, ITOCKOJIbKY peub B HEW IIlJla O KOHKPETHOM
MpodUIaKTUIECKOI Mpoleaype, a He 00 00X MPUHILIMIIAX U TIPaBUIax, KOTOPbIe
MOXHO OBLJIO OBl pacleHUBaTh Kak (yHAaMeHT HoBOW Hayku. Ha mpoTrskeHuun
XIX Beka BakuMHaLMS Mprodpesa MUPOKOoe paclpocTpaHeHUe B LIMBUJIM30BaHHOM
MUpE U MPUMEHSJIAach B MPAKTUYECK HEM3MEHHOM BHUJE J0 HEIaBHEro BPEMEHHU,
KOrja MeXIyHapoaHOe COOOIIECTBO MpU3HaIo (akT anumMuHauu ocrbl (1980).

PoxxneHne nMMyHOJIOrMY KakK HaykKu cBsizaHo ¢ umeHeMm JI. Tlacrepa (L. Pasteur).
upoxo ussectHo, uTo JI. [lactep co3manm MUKpPOOMOJNIOTUIO U JAOKa3aad poib
MUKPOOPTaHU3MOB B Pa3BUTHUU U PACIIPOCTPAHEHUM 3apa3HbIX (MHMEKIITMOHHBIX)
3abojeBaHuil. OH Xe chopMyJIupoBaJl O0IIMEe MPUHIMITBI UMMYHOJIOTMYECKOM
npoduIakKTUKU MH(MEKIITMOHHBIX 3a00/ieBaHU I, YTO paccMaTPUBAIOT KaK OTIpaB-
HYI0O TOYKY MMMYHOJOTMM KaK CaMOCTOSITEJIbHOM Hayku. B KadecTBe TOUKHU
oTcueTa ee cyllecTBoBaHUS NMpuHuMaioT 1880 r., korma ObLIM OMYyOJIMKOBaHbI
pe3yabTaThl ucciaenoaHuii JI. Ilactepa 1o co3naHuio U YCMNEITHOMY UCTBITAHUIO
JKMBOW 0OCJIabJIeHHOM BaKILIMHBI TPOTUB KypruHOU xojepbl. CyTh 3KCIIEpUMEHTOB
cocTosila B TOM, UTO KypaM IpUBUBaJM BUOPUOHBI KYPUHOU XOJEphl, AOJTOE
BpeMsl KyJbTUBUPOBAHHbBIE B HEOJArompusITHBIX YCJIOBMSIX, UTO HE BBI3BIBAJIO
y KMBOTHBIX 3a00JICBaHMSI U B TO XK€ BpeMs IIpeAoTBpallajio pa3BUTUE 3a00-
JIeBaHUS TIPU MOCJEAYIOIIEM BBEAEHUU aKTHMBHBIX BO30OyIUTEsEi XoJepbl Kyp,
yOMBaBIINX HEBAaKLIMHUPOBAHHBIX NTHUL. DakTUYeCKU ObLI MOJYyYEH Pe3yJbTar,
CXOIHBIN ¢ pe3yabraToM BO. JI>KeHHepa, HO C ABYMs CYIIECTBEHHBIMU pa3JudMsI-
mu. Bo-nepsoix, JI. [Tactep cTaBul 3KCrepMMEHT Ha MTUIAX, a HE Ha YeJIOBEKe.
Bo-BTopbiX, mpoduaakTuuyeckuii 3(p¢heKT OCHOBBIBAJCA HE Ha <«IIepeKpecTHOM
3alMTe», UWHAYLUPOBAHHON IpPEeIBapUTEIbHBIM BBEACHMEM POACTBEHHOIO, HO
MHOTO MH(EKIIMOHHOI0 areHTa, a Ha CO3HAaTeJbHO pa3paboTaHHOU Ipolenype
«ocnabjeHus» (aTTeHyalMu) BO30YAMTEN s, UCIIOJb3yeMOro IJisl poduiakThye-
CKOIl UMMYHHU3auu. TeM He MeHee TePMUH «BaKLIMHALMSI» IPUMEHSIOT KO BCEM
TUNaM NpouIaKTUKN, OCHOBAaHHBIM Ha MPeABapUTEIbHOM BBEICHU U MH(MEKIIU-
OHHOTO MaTrepuajia, BO30YyIUTeas] UJIU €ro MOJICKYJI.

B pesynbraTe aToro uccnenonanus JI. I1actep BBen elie onqnH, 00Jiee 3HAUMMBbI i
TepMUH — UMMYHUTET. OH MPOUCXOIUT OT JIATUHCKOTO immunitas — OCBOOOXKIe-
Hue. DPeonanibHOE ITPaBo 0003HAYAJIO 3TUM TEPMUHOM HaJIM4YKe Y HEKOTOPBIX CJIOEB
HaceJIeHU s PUBUJICTHUH, NX OCBOOOXIEHWE OT mojaTeli U T.A. TepMUH COXpaHUJICS
B Ka4eCcTBE IMPABOBOTrO A0 HAIIMX AHEH W MCIOJb3YETCs A1 0003HAYEHUST HETIPH-
KOCHOBEHHOCTH IMILJIOMAaTOB — IUIIJIOMAaTUYeCKOro uMMyHuTeTa. MHTEepecHo, 4To
B JIPEBHOCTU TEPMMHOM «MMMYHUTET» 0003HauYali TaKXe YCTOMYMBOCTD K siaM,
B TOM 4YMCJIe IPUOOPETEHHYIO Garogapsi IpueMy X B MaJibix no3ax («@apcanus»
Jlykana, I Bek H.3.). CJIOBO «<MMMYHUTET» C MEIULIMHCKUM 3HAY€HUEM («OCBOOOXK-
JeHK1e OT 00JIe3HM») BIiepBbie 3apukcupoBaHo B 1869 1. B ciioBape Jlutrpe (Littrais).
JI. IlacTep BKIaabIBajd B 3TO MOHSTHUE OJM3KUI, HO 00Jee KOHKPETHBIN CMBICT —
CHUXXEHME BEPOSITHOCTU Pa3BUTUS MH(EKIIMOHHOIO 3a00JIeBaHUS TTOCTIC TTOBTOP-
HOTO 3apaxkeHusl, T.e. IIOCJIe paHee MepeHEeCEHHONW MH(EKIINN.



1.1. Kpatkunii 0630p MCTOPUM UMMYHOJIOT A 21

Cepust uccnegoBanuii JI. Ilactepa mpuBesia K CO3JaHUIO BaKLUMH IPOTUB
cuOupcKoit s3Bbl U KpacHyxu cBuHei. B 1885 1. JI. Ilactep u ero yyeHUKH cO3-
a7y BaKIIMHY MPOTUB O€IIeHCTBA, Ha 3TOT pa3 MpelHa3HAYCHHYIO s YeJoBeKa
(3JIeMEHT pucKa IPU 3TOM TaKXKe MPUCYTCTBOBAJ, HO aripodalivs BaKIMHBI OblIa
ornpapjaHa MpealiecTBYIOIIMM 3KCIepUMEHTaIbHBIM OITBITOM; BaKHO OTMETHUTD,
YTO IS OLIEHKM 3(G@MEeKTUBHOCTH BaKIMHBI BUPYC OCIIEHCTBA HE BBOIMJIN).
DakTUYeCcKU TPy 3TOM MCITOIb30BaJIN YKe COBPEMEHHBIC MTPUHIIUITBI KINMHUYE-
CKMX UCITBITAHUM MpenapaTos.

1.1.2. PasButue nmmyHonorum go cepenunHbl XX Beka

B oOnuxaimue pecatunetus mocie oTkpbiTuil JI. [lacTtepa B pesyabTare
MHTEHCUBHON NESITeJIbHOCTU B OCHOBHOM (paHIly3cko-pycckoit (B MHcTUTyTE
ITactepa paboTajlo MHOrO PyCCKUX, BHEAPSBIIMX 3aTe€M WU W IMpPaKTUYECKUe
MOAXO0Abl UMMYHOJIOTMM B Poccuu) n HeMeL KOl 1IKOJI ObLIU JOCTUTHYTHI YCIIeXH1
B Pa3BUTUM MPUKJIATHON UMMYHOJOTUM U 3aJI0KEHBI OCHOBBI UMMYHOJIOTYEC-
KO TEOpUHU.

IlepBpiMu cienyeT ynoMsaHyTh paboThl M.M. MeuHuKkoBa, OTKpbIBILETO (aro-
LIMTO3 W MHTEPIIPETUPOBABIIETO €ro Kak (pyHIaMeHTaJIbHbIA MEXaHU3M UMMYHM-
Teta. B 3TO Bpems ObL1 cO3MaH psii HOBBIX BaKLMH, IPUYEM HE TOJIbKO yUEHUKa-
mu JI. Tlactepa, HO U HEMELKUMU YYEHBIMU, TITOTEBIIMMU, IIaBHBIM O0pa3oM,
Kk mkosie P. Koxa (R. Koch). B aToM psiay Hago BblAeIUTh paboThl D. poH bepuHra
(E. von Behring), noka3zasiiero (copmectHo ¢ C. Kutaszaro, 1890) Bo3MOXHOCTb
MUMMYHU3aLUKU TIPOTUB MHAKTUBHUPOBAHHBIX TOKCMHOB (AaHATOKCUMHOB) U «Iepe-
HOCa MMMYHUTETa» C ChIBOPOTKON KpoBU. PaKTUYECKU OIBIT C IEPEHOCOM
MUMMYHUTETA IOCIYXMUJ TEePBbIM CBUIETEIHLCTBOM CYIIECTBOBAHUS AHTHTEN —
r'yMOpaJIbHBIX (haKTOPOB, OIMOCPENYIOIIMX CHelMGbUUYHBIH B OTHOLIEHUM BO3-
OyauTens MHGEKIMOHHOro 3a00JieBaHUSI UMMYHUTET. TepMUH «aHTUTEI0» BBEJ
I1. Dpnux (P. Ehrlich) B 1891 r. P. Kox, nmpociaBuBIIMICS OTKPHITUEM U U3yuye-
HHUEM BO30yauTens TyOepKyJje3a U BHECIINI OOJbIION BKJIa[ B pa3BUTHE UMMY-
HOJIOT'MU, OMKCaJl peaklnio Ha TyoepKyauH (1890), cTaBinyio epBbIM MPUMEPOM
WUMMYHHOTO ITpoliecca, 0OyCJIOBJIE€HHOro JUM@POLUTAMU (3aJ0JITO IO TOro, Kak
BO3MOXXHOCTb Pa3BUTUSI TaKUX peaKIUil OblIa TeOpeTUYeCK 000CHOBaHA).

Y4yeHble ONMH 3a IPYTUM OINMCHIBAJIM HOBbIE UMMYHOJOTHYECKUE (DEHOMEHBI
u daxkTopbl. .. Me4HUKOB TepBbIM CTaJl TOBOPUTH O CYILECTBOBAHUU CIIELIV-
aJIU3UPOBAHHON CUCTEMBl (MMMYHHOI CUCTEMBI), GYHKIIMS KOTOPOi — (popMu-
poBaHUe M ocyllecTBJAeHUe peakuuii ummyHuteta. JI. Jeitu (L. Deutsch) BBen
TepMUH <«aHTuren» (1903) niasg obGo3HayeHUs BEIIECTB, Ha KOTOpbIE pearupyer
MMMYHHasl cucTteMa, oOecrnieuMBasi UX yaajieHue u3 opraHusma. PaspabortaBn
crmoco0 oKpamuMBaHUs KJeToK, Il. Dpaux omucal OCHOBHBIE Pa3HOBUIHOCTU
JIEHKOILIMTOB, KOTOPBIE y>Ke Torma cYnuTaan 3pOEeKTOPHBIMU (MCITOJTHUTETbHBIMU)
KJIeTKaMu UMMyHHUTeTa. OH Xe ornucaj Ty4HbIe KJIeTKU — IJIaBHbIe 3(hPeKTOphI
aJIJIepPTUYECKMX peaKIuii HeMeIJICHHOTO TUIla. AJjieprus Obijaa oTKpbiTa B 1902 T.
L. Pume (C. Richet) u Il. Ilopthe (P. Portier), onucaBiminMu heHOMEH aHa(uIaK-
cuu. XK. bopne (J. Bordeau) oTKpbLa cucTeMy KoMILieMeHTa. Hauano pasBuBaThcs
y4eHue 0 HeMH(EKIIMOHHOM MMMYHUTETE, T.€. O BO3MOXHOI HaIlpaBICeHHOCTU
MMMYHOJIOTUYECKMX MEXaHU3MOB HE NMPOTUB MHGEKIIMOHHBIX areHTOB, a IIPO-
TUB TKaHEW — YYXEpPOAHBIX M Jaxke COOCTBEHHBIX. OCHOBB MMMYHOJIOTMYEC-
KHUX IIPOIIECCOB, HAINpPaBJICHHBIX MPOTUB YYXKEPOAHBIX TKaHEil BHYTPM BHUIA
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JKUBOTHBIX, ObLIM B puHIMIe packpbiThl K. Jlangwmreiinepom (K. Landsteiner),
MOKAa3aBIINM HaJIM4KMe TeHeTUYECKH JIeTEPMUHUPOBAHHOrO mojuMopdusma Ha
IIpUMepe SPUTPOIIUTOB — OH OTKPBLI IPYMITHI KpoBM cucTeMbl AB0. Bo3aMoxkHOCTB
ayTOMMMYHHBIX TIPOLIECCOB, T.6. UMMYHHBIX TIPOLIECCOB, HANPaBJICHHBIX TPOTUB
COOCTBEHHBIX aHTUI'€HOB, Oblia ob6ocHoBaHa I1. Dpauxom u 0. MopreHpoTom
(/. Morgenroth) B nepBble Toabl XX Beka.

DTOT HOBBII U Pa3HOOOPA3HbIN (PaKTUUECKUIA MaTeprag OCMBICIIMBAIN B TIPO-
ecce ero HakorieHus. K Hayany XX Beka CyIIecTBOBAJIO IBa OCHOBHBIX TEOPE-
TUYECKMUX HaIlpaBJIeHUs B MMMYHOJIOTUM — KJeTouyHoe, co3naHHoe U.M. Meu-
HUKOBBIM, M TYMOpPaJbHOE, POIOHaYaIbHUKOM KOTOpOro oL I1. Dpaux (MMeHHO
3a aJIbTepHATHBHbBIC, HO PaBHBIC 110 3HAYMMOCTU TEOPUU UMMYHUTETA OHU ObLIU
ynoctoeHbl HobGeneBckoii mpemuu B 1908 1.). M.M. MeuHuKOB moJjarai, 4To B
OCHOBE MMMYHHO 3allIUTHI JIEKAT KJIETOYHBIE MEXaHU3MbI (paroruTo3a, XoTs 1
HE OTpuIa] BKJaJa ryMOpajbHBIX (haKTOpOB (IpeXae BCEro aHTHUTEN), Hamlpu-
Mep, B KaueCTBe ONICOHU3UPYIOIIMX areHToB. B Teopusix 1. Dpauxa cogepxaiuch
9JIEMEHTBI, 3HAYUTEJIbHO OMepexkarmuire BpeMsl, B YaCTHOCTU UAes MPeacyIecT-
BOBaHUS M CEJICKIIMU PELENITOPOB JJIsi aHTUICHOB, CTaBIlasl Yepe3 IoJIBeKa Ha
MHOM HayYHOM (DYHJIaMEHTE OCHOBOI COBPEMEHHOW MMMYHOJOTHMN.

OTKpbITHUS, pa3paboTKU U Teopuu pyodexka XIX—XX BB. mocaykKujim OCHOBO
KJIACCUYECKO MMMYHOJIOTMM. 3a paboThl 3TOro Iepuoaa ObLIO IMPHUCYKIECHO
mectb HoGeneBckux nmpeMuii, B TOM 4ucJie caMasl repBas npeMus no (pusnoio-
TMU U MeIUIIMHe, MpucyxaeHHas D. ¢oH bepunry (tadn. 1.1).

Taomuna 1.1. HoGeneBckue nmpeMuu mo GU3MOIOTUN UM MEAUILIMHE, TPUCYXKICHHbBIE 3a
HCCIIe0BaHMsI, OTHOCSIIIIMECS K 001aCTU UMMYHOJIOT UK

Tonx Yuenbie DopmyaupoBKa
1901 | E. von Behring (I'epmanusi) 3a paboThI IO CEPOTEPANINU U €€ UCTIOIb30BaHUe
B 00pb0e MPOTUB NUDTEPUN
1905 | R. Koch (I'epmanmus) 3a nuccienoBaHUS U OTKPBITUS B 00J1aCTH
TyOepKyiesa
1908 | U.N. Meunwukos (Poccus, 3a co3maHue TeOpruit UMMYHHTETA
®panuus), P. Ehrlich
(Fepmanus)
1913 | C. Richet (Dpan1us) 3a OTKpBITHE U N3yuyeHe aHapUIaKCUn
1919 |J. Bordet (Benbrus) 3a OTKpBITHE KOMIJIEMEHTA
1930 | K. Landsteiner (ABcTpusi) 3a OTKPBITHE TPYIIIT KPOBM YeJIOBEKA
1951 | M. Theiler (FOAP) 3a cozmaHue BaKIIMHbI IIPOTUB KEITOMN JTUXOPATKKU
1960 | E.M. Burnet (ABcTpanus), 3a wucclienoBaHUe MPUOOPETEHHOM MMMYHOJIO-

P. Medawar (BenukoO6puTaHus) | TMYECKOI TOAEPAHTHOCTHU

1972 | R. Porter (Benuko6putanusi), |3a ycTaHOBIEHUE XMMUYECKOTO CTPOEHUSI

G. Edelman (CILIA) aHTUTE
1980 | B. Benacerraf (CLLIA), J. Dausset | 3a OTKpbITHE TOBEPXHOCTHBIX CTPYKTYP KIETOK,
(®pannus), G. Snell (CILA) PeryJupyoInX UMMYHOJOTHYECKHE peaKIInn
1984 | N. Jerne (BenukobOpuranusi), 3a pa3paboTKy TEOpUU MANOTUTINYECKON CeTH;

C. Milstein (Benuko6purtanus), | 3a pa3paboTKy TEXHOJIOTUU TUOPUIOM
G. Koehler (I'epmanus)
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Oxonuanue maon. 1.1

Ton Yuenbie DopMyIHpPOBKA

1987 | S. Tonegawa (AAnoHu ) 3a OTKpBITUE TEHETUYECKUX MEXaHU3MOB IeHe-
panuu pa3HoOOOpa3usi aHTUTEHPACTIO3HAIOIINX
peLenTopon

1996 | R. Zinkernagel (IlIBeitiapusi), |3a OTKpbITUE MEXaHU3MOB PACIIO3HABAHU S aHTU-
P. Doherty (CLLIA) reHoB T-kJyieTkamu ¢ yuactuem mosiekya MHC

2011 | B. Beutler (CIIIA), J. Hoffmann |3a oTKpbITHS, Kacarolrecss akTUBALIMU BPOX-

(JTrokceMOGypr, PpaHITMsT) JIEHHOTO UMMYHMTETA
R. Steinman (Kanana) 3a OTKPBITHE ACHAPUTHBIX KJIETOK M U3yYEHHE NX
3HAYEHWUsI TSI TIPUOOPETEHHOTO UMMYHUTETA
2018 | G. Smith (CIIA), G. Winter 3a (aroBblii AUCIUICH NTENTUAOB U AaHTUTEN
(BenukobpuTtaHus)
J. Allison (CILIA), T. Honjo 3a OTKPBITHE MMPOTUBOPAKOBOM Teparuu IMyTeM
(Anonus) TO/IaBJICHUST HETATUBHOW UMMYHHO PEeTYJISIIIuN

Opnako Ha npotsikeHur 20—30 rr. XX BeKa UMMYHOJIOTH S OCTENEHHO TTpeBpa-
1ajgach B pa3nes MEIUIIMHCKON MUKPOOMOJIOTMY U UHTEHCUBHOCTD €€ Pa3BUTU S
CYIIECTBEHHO CHU3MJIaCh. EMMHCTBEHHOE cepbe3Hoe (PyHaaMeHTaIbHOE TOCTHUXKE -
HUeE 3a 9TOT Iepuoa — cozaaHue ummyHoxumuu (K. Landsteiner, M. Heidelberger
JIp.) B pe3yJIbTaTe MPUJIOXEHUSI K UMMYHOJOTUU 3aKOHOB XUMUYECKOW KMHETU-
KH1. DTO CIOCOOCTBOBAJIO MPOrpeccy B MOHMMAaHUU B3aMMOACICTBUSI aHTUTCHOB
U aHTUTEN B MEPUOJ, KOTAA aHTUTeNa elle He ObLIM BbIIEJICHbl B YMCTOM BUIE
U UX TIPUPOAY TOJBKO Hayaau udydatb (padotel A.W. Tiselius no snekTpodopesy
CHIBOPOTOYHBIX OEJIKOB, ITOKA3aBIlIKe, YTO aHTUTE 1A IIPUHAIJIeXKAT MPEUMYILECT-
BEHHO K (hpaKkiUu y-TJA00YJIUHOB).

1.1.3. <HoBas ummyHonorusa» 50-80-x rogos XX Beka

Hecmotpsa Ha TO, uTO BO BpeMs Bropoit MupoBoii BOHHBI (yHIaMeHTalb-
HbIe HayYHbIE MCCJICNOBAaHUS IMPAKTUYECKU HE MPOBOIWIM, MMEHHO TOrda OblLia
JloKaszaHa poJib JUMGOIMTOB B MMMYHOJOrMYeckux mpoiueccax. Cpasy mocie
OKOHYAHMSI BOWHBI HayaJicsl HOBBIM 3Tall pa3BUTUS MMMYHOJIOTMH, Ha KOTOPOM
JIOMUHUPOBAJIO HEeMH(MEKIMOHHOE KJIeTOYHOe HampaBiieHue. PaGoTel B obnactu
UHGOEKIMOHHON UMMYHOJIOTUU (B TOT TIEPUOJ, OHU TTPAKTUYECKU MOJHOCTBIO CBO-
IWIKCh K BaKLUMHOJOTMU) TPOAOKAIMCh, HO ObUIM OTTECHEHBI Ha Iepudepuro
HayKH, TTIOCKOJIbKY OCHOBBIBAJIUCH MCKIIOUNUTEIbHO Ha MPUHIIMIIAX «KJIaCCUYECKOM
WMMYHOJIOTM» MPEIIIEeCTBYIOIIEro Meproaa. Toraa MMMYHOJOTMYECKUE TTPOLIECChI
0COOEHHO YETKO pa3Ieniv Ha cieunduieckue (B COBpeMEHHOM TEPMUHOJIOTUMN —
afanTUBHBIM UMMYHUTET) U HeclieMdUuIecKue (TaKOBBIMU CYNTATIUCH IMPOSIBJICHUS
BPOXIEHHOTO0 MMMYHUTETA); TTOCIACIHNE HE BBI3bIBAIM MHTEpPECa B paMKaX «HOBOM
UMMYHOJIOTUW». JIOBOJIbHO aKTMBHO MPOBOIWUIN MCCIEA0BaHUS B 00JACTU I'yMO-
paJIbHOTO UMMYHHUTETA; JOCTAaTOYHO CKa3aTh, YTO UMEHHO B 3TOT IEPUOJ] aHTUTEIA
HE TOJBKO OBUIM BBIIEJICHBI, HO M TOCTATOYHO IMOJHO OXapaKTepU30BaHbI C XUMM-
YECKOI TOUKM 3peHUS B KaUeCTBE 0COOBIX OE€JIKOB — MMMYHOTIJIOOYJIMHOB B paboTax
P. IToprepa (R. Porter) u [Ix. Baensmana (G. Edelman). OnHaKO OCHOBHBIE YCTIEXH
HOBOT'O BUTKa Pa3BUTHUS MMMYHOJIOTHHU OBIIM CBSI3aHBI HE C HUMM.

MMMyHOJIOrMSI B Te4eHHME YEThIpeX MOCIEBOCHHBIX AECATUICTUI OblIa OCHO-
BaHa MpPeXJie BCEro Ha U3yYECHUU poyiu TuM@oIuToB B uMMyHuTeTe. [1. MenaBap
(P. Medawar) B wucclemoBaHHUSIX, HavyaThIX €II¢ BO BpeMs BOWHBI, JoKasal
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MMMYHOJIOTHIECKYIO TIPUPOIY OTTOPKEHHUS aJNTOTPAHCIUIAHTATOB M BMECTE C IPYTUMU
HCCIIeIOBATENISTMY TTOKa3aJl, YTO TJIAaBHBIN (DaKTOp TPaHCIJIaHTAIITMOHHOTO NUMMY-
HUTETa He aHTHUTesa, a JUMQOIMTHI, CIIOCOOHBIC TIEPEHECTH ATY DOPMY UMMY-
HUTeTa WHTAKTHbIM peuunueHtaM (N.A. Mitchison). OnHOBPEMEHHO C DTUM
TEHETUKHM OOHApPYKWMJIM T€HbI, KOTOPbIE KOAMPYIOT MOJIEKYJBI, ONpeAcsIoiie
TKaHEeBYI0 HECOBMECTHMMOCTb. [JlaBHbIE M3 3TUX TEHOB 00pa3ylOT KOMILIEKC,
Ha3BaHHBIM TJIaBHBIM KOMILJIEKCOM ructocoBmectumoctu — MHC (ot Major
histocompatibility complex). B KOHTeKCTe 3THUX UCCIEIOBAaHUMN C(HOPMUPOBAIOCH
OYeHb BaXXHOE MPOTUBOIOCTABJIEHUE «CBOE—UYKOE».

DTU 3KCIepUMeHTalbHble (DaKThl, a TaKXe PEBOJIOLMOHHbBIE TOCTUXEHUS
B oOyiacTu OuoJOTUM (TOUYHEe, BO3HUKIIEH TOTAa MOJIEKYJISIPHOW OMOJIOrUU)
BCTYNUJIU B MPOTUBOPEUME C «MHCTPYKTUBHBIMU» TEOPUSIMU CHHTE3a aHTUTEI,
Bo3HUKIIMMU B 1930-¢e roasl. CyTh 3TUX TEOPHUil CBOAMIACH K TOMY, UYTO YHUKATb-
Hasl CTPYKTypa aHTUTEJ] U UX CIIOCOOHOCTH Cel(UIYecKU CBSI3bIBaTh aHTUICH
0o0ycJIOBJIeHA BJAMSHMEM aHTUIe€Ha Ha XMMMYECKYIO CTPYKTYpy OelKa-aHTUTeJa
WJIU Ha ero KoH(opMaluio (1o COBpeMEeHHOM TepMUHOJOruU — (GoJanHr). Takue
MpeAcTaBICHUSI TPOTUBOPEUYMIM aKCMOMaM MOJIEKYJISpPHOUW OUOJIOTMM U ObLIU
OTBEpPrHyThl. B3aMeH ObIJI0 MPeaIoXXeHO HECKOJIbKO BapUaHTOB CEJEKIIMOHHBIX
Teopuii, Bo3poxaaBiux npenctaBieHus I[1. Dpauxa (Teopust OOKOBBIX LiEMeii)
0 CTUMYJISIMM AaHTUIEHOM CHMHTEe3a IPEACYIIECTBYIOIIMX KOMIIJIEMEHTAPHBIX
eMy pelentopoB. Haubojee mojHO oTpaxaja BO33peHMsS TeX JieT (a Mo MpuH-
LMNUAJbHBIM TO3UIUSIM — M CETOAHSIIHEro MHS) CeJeKIMOHHO-KJIOHAaIbHas
teopusi ®.M. bepnera (F.M. Burnet, 1957), 0cOGEHHO B COBMECTHOM pelaKiiMu
®.M. bepnera u k. Jlenep6epra (J. Lederberg).

CyTb CceleKIIMOHHO-KJIOHAJIbHOI TEOpUM CBOAMUTCS K cienywoiiemy. B opra-
HU3Me CMIOHTAHHO BO3HUKAIOT KJIOHBI TUMGOILIMTOB, HECYLIMX HA CBOEH MOBEpX-
HOCTM pPELeNTOPbI, CIeuMdUUHBIE KO BCEM BO3MOXHBIM aHTUIeHaM (TOUYHee
MX yyacTKaM — a3nuTonam). [IpM 3TOM OIMH KJOH paclo3HaeT OAMH SIUTOII.
XapakTep peakluu JUuM@OIIMTOB Ha paclio3HaBaeMbIii UX peLieITOpaMU aHTUTCH
3aBHUCUT OT CTEINEHU 3PEJIOCTU: HEAOCTATOYHO 3peJible JUMMOIIUTH MOruodaloT,
a 3pesibie mpoaudepupyoT U audepeHIUPYIOTCI B aHTUTEJI000pa3yoniue 1
apyrue 3¢p@deKTopHble KJIeTKHU. [103TOMY KJIOHBI, pacro3Hamollnue aHTUTEHBI,
MpeAcTaBICHHbIC B JaHHOM OpraHu3Me, MorubdarT U OCTAIOTCS TOJIBKO KJIOHBHI,
pacrio3Halolme 4y>kepoaHble aHTUTEHBI.

B mpoiecce skcnepuMeHTaabHON pa3paboTku 3Toit mpobnembl I1. Menasap
U €ro COTPYIHUKU OTKPBUIM SIBJICHWE WMMYHOJOTUYECKON TOJepaHTHOCTHU, T.€.
«TEPIUMOCTH» K Uy>KEPOIHBIM CyOCTAaHIIMSIM, €CJIM OHU BBOAWIUCH O 3aBEPIICHUS
CO3peBaHUSI UMMYHHOU CHUCTEMBI. TeM caMbIM OBLIO MOKa3aHO, YTO AMCKPHUMUHA-
LIUSI «CBOETO» M «Uy>KOro» He 3aaHa FeHEeTUYeCKU, a (hOPMUPYETCsS] B OHTOTEHE3e.

B 60-e rogpr XX Beka ObLJ JOCTUTHYT 3HAUYMTEJIbHBINA MPOrpecc B aHAIM3e
rereporeHHocTu JUuM@ouuToB. OTKPBHITHE MMMYHOJOTMYECKOW POIU TUMYCa
[2K. Munnep (J.FEA.P. Miller), 1961)] mo3BOIMJIO pa3aeiuTh JUMMPOLUTH Ha 1B
nonyiasuuu — TuMyc3aBucumbie (T) M 3aBUCHMMBIE OT Oypchl — oOpraHa, B
KOTOPOM pa3BUBAIOTCI 3T KJeTKU y ntull (B). brlto mokazaHo, 4yTo mpu o6pa-
30BaHUM aHTUTeN B- u T-KJIeTku KoolepupyloT, npuyem B-kiaetku ciyxkar
MpeAIIeCTBeHHUKAMU aHTUTEJONPOAYIICHTOB, a T-KJIETKU — HUX <«ITOMOILIHU-
kamu» (T-xemmepsl). B To ke Bpems T-KJIeTKM MOIYT BBICTYIIaTh B KauyecTBE
CaMOCTOSITEJIBHBIX MCIIOJHUTENCH MMMYHOJIOTMYECKUX (YHKIIMN (HampuMmep,
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ITIPY OTTOPKEHUM TpaHCIUIAHTaTa WJIW 3allUTe OT BUPYCOB) B KAUECTBE IIUTOTOKCH -
yeckux T-nmumdouuton (T-kunepon). B Hauasne 1970-x ronoB BO3HUKIIO YUeHUE
o T-cynpeccopax — KJIeTKax, MOAABIISTIOIINX UMMYHHBIN OTBET, B YaCTHOCTH Ha
ayToaHTUTeHbl. Toraa xe Obljla OTKPBITA ellle OJHA PA3HOBUIHOCTH JTUM(OIIMTOB,
NK-kneTku (ectecTBeHHbIe KUIJIEPHl, natural killers) — aHanorm UUMTOTOKCUYE-
ckux T-TuM@OLMTOB B CHUCTEME BPOXIEHHOIO NMMYHUTETA.

OuepenHbIe BOIMPOCH KAaCaJKWCh IMTPUPOALI aHTUTEHCITEIM(PUIESCKIX PELENTO-
poB B- m T-KJIleTOK M MeXaHW3MOB pacIio3HaBaHUSI UMW aHTUTeHOB. OTBETHI Ha
5TU BOIIPOCHI B OTHOIIeHUU B-mumdoiiuToB Ob1M HaiiaeHb! ObicTpo. Ha moBepx-
HOCTU B-KjeToK oOHapyXuau MeMOpaHHble UMMYHOTIJIOOYJIMHBI — aHTHUTeNa,
onpeAesiBIINe CIeU(PUUIHOCTh KJIOHOB B-KJIeTOK (YTO MOATBEPAMIIO OJHO U3
noJioxkeHuit Teopun bepHeta). Passutuem uneit @.M. bepHera ctano co3maHue
rMOPUIOMHOM TEXHOJIOT MM, TIO3BOJIMBIILICH ITOJyYaTh MOHOKJIOHAJbHbIC aHTUTE A
[dx. Koxnep (G. Koehler), 1I. Munsiuteiin (C. Milstein), 1975]. ObecrieduB causi-
HUE aHTUTEJI000Pa3YIOIIMX KJIETOK C OIYXOJEBBIMU (T.e. IIpHUAaB aHTUTEIOMPO-
JYLIEHTaM CITOCOOHOCTh K HeOrpaHMUYEHHOM Npoudepalinm), yaaaoch pa3aeiuTh
MOMNYJISIIMIO Ha KJOHBI U BBIIECJIUTH UX TOMOT€HHBIE MTPOIYKTHl — MOHOKJIOHAJIb-
HbIe aHTUTENIa. bBruoTexHoIornueckast BaXKHOCTh 3TOT0 OCTHUXKEHHU ST (BO3MOKHOCTb
MoJIyyaTh TOMOT€HHbIE aHTUTEIa 3aJlaHHON CNellM(UYHOCTU B HEOrpAaHUYEHHOM
KOJIMYECTBE) Jlake IPEeB30lIJa €ro TeOPEeTHMYECKYI0 3HAUMMOCTh. PakTHUUECKU
5TO ONPENeIMUIO MePexXo] MMMYHOJIOTMU Ha HOBBI YPOBEHb, MPOU3OLIEAIINI
MpUMEpPHO JecsITh JieT cnycTsd. B koHue 1970-x rogoB Obljla B MpUHLIMIIE pac-
KpbITa IpUpoaa pa3HOoOOpa3usi aHTUT€HPACIIO3HAIOIIEH CITOCOOHOCTH aHTUTE —
C. ToneraBa (S. Tonegawa) OTKpbLI M pacliu@poBa MpolecC peapaHXUPOBKU
(mepecTpoiiku) BapuabedbHbIX T'eHOB B-TuMM@OIMTOB; MoO3Xe ObIJIO MOKa3aHo,
YTO Ha TOM e OCHOBe popMuUpyeTcs: pazHooOpasue V-reHoB T-TMM@POLUTOB.

YcraHOBIIeHME MPUPOABI aHTUTEHPACIIO3HAIOIIEro pelenTopa T-KJIeToK u
3aKOHOMEPHOCTE pacIlio3HaBaHUSI AHTUICHOB 3TUMHU JUMQOOIUTAMU ObLIO
Ipyroil BaxkHeWIIei MpoOseMoli MMMYHOJOTMUeCKUX HcciaenoBaHuit B 1970-¢
roabl. I'MaBHBIN MPOPBIB B 3TOI 00JacTu cBsi3aH ¢ padotamu P. llmHkepHarens
(R. Zinkernagel) u I1. Joreptu (P. Doherty), ycTaHOBUBILIMX, YTO T-KJETKM pac-
MO3HAIOT HE CBOOOMHBIM aHTUIEH, a ero (parMeHT, BCTPOCHHBIN B COCTaB
moniekyn MHC. Ilpupona T-knertounoro penentopa (TCR) Oblna ycTaHoBieHa
ToJibKO B HavaJsie 1980-x romoB. Okazanoch, uTo TCR — He UMMYHOIJIOOYJIMHBI,
HO POJACTBEHHBIC UM MOJIEKYJIbI ABYX Pa3HbIX TUIIOB.

B 1980-e romwl cpopMupoBanoch yuyeHHE O IIUTOKMHAX, OMHAKO OHO OBLIO
OCHOBAHO Ha JAaHHBIX, MOJYYEHHBIX B IPEIILICCTBYIOIINE ACCATUICTUSA. bblin
paciiudpoBaHbl OCHOBHBIE IIPOLIECCHI, MPOUCXOASAIINE B TUMYCE, CBSI3aHHbIC
¢ nuddepeHmpoBkoir u cenekuueir T-nmumdonutoB. B Hauvane 1980-x romos
IPOMU30IILIO COOBITHE, OKa3aBiliee OOJIbIIOE BIMSIHME HAa MMMYHOJIOTHIO: OBLIO
OIIMCAaHO HOBOE 3abojieBaHME — UMMYHOACGhULIMT BUPYCHOM IPUPOABI — CHUH-
IpoM TpuodbpereHHoro ummyHoneduimra (CIIMI), — KoTopoe cpasy mpuoodpeso
BBICOKYIO COLIMAJIbHYIO 3HAUMMOCTh. DTO CIIOCOOCTBOBAJIO POCTY (PMHAHCUPOBAHUS
HCCIIeI0BaHUIM B 00JIACTM UMMYHOJIOTUM Y ITOBBILIEHUIO X METOAUYECKOIO YPOB-
HSI, YTO 3aTPOHYJIO KaK (PyHIaMEHTaJbHYIO0 HAyKy, TaK Y MPUKJIATHbIC KIMHU-
KO-MMMYHOJOTHMYECKIE UCCeOBaHMsI. B 3TOT mepuom HaYMHaeTCsl pacpocTpa-
HeHUe 6a30BbIX METOIOB COBPEMEHHON MMMYHOJIOIMU — UMMYHO()EPMEHTHOIO
aHaJiKu3a, a 3aTeM — IPOTOYHOM LIUTOMETPUU.
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DTOT Mepuoa pa3BUTHs MMMYHOJOTWH, MOKA3aBIINi BaXHOCTh KJIETOYHBIX
OCHOB aJaliTUBHOIO MMMYHHMTeTa M (haKTMYECKM WTHOPUPOBABIIUI (haKTO-
pPbl BPOXJIEHHOT0O MMMYHUTETA, 3aBEepIIMJICS BO BTOpPOi mosioBuHe 80-X TOMOB
XX Beka, Korja B MMMYHOJIOTHUIO CTaJli MHTEHCUBHO BHEAPSITh METOABI U TIPUH-
LIMTBI MOJIEKYJISIDHOM MMMYHOJIOTUH.

1.1.4. CoBpeMeHHbI 3Tan pa3BuTUS UMMYHOJIOMMN — MOJIEKYNISIpPHasa
MMMYHONOrus

MosexkyasipHO-OMOJIOrMYeCKMe METOAbl M TEXHOJIOTUM CTajJld HEOTbEeMJIEMOM
YacThlo UMMYHoJIoruu Ha pyoexe 80-x u 90-x rogoB XX Beka, UTO O3HAMEHOBAJIO
ee repexol Ha HOBBIN ypoBeHb. B 3TO BpeMs BaXXHbIM ITOKa3aTejieM JOCTOBEp-
HOCTHU JAaHHBIX CTaJO MPUMEHEHUE MPU MCCIACIOBAHUSX TeHETUYECKUX TTOIXOI0B.
UpesBblyaiiHO IIMPOKOE MPUMEHEHUE MOJYYUIU TpaHCGhEKIMs M HOKayT FeHOB,
a TaK>Xe HUCIOJb30BaHUE KJIETOYHBIX KJIOHOB M MOHOKJIOHAJbHBIX aHTUTeNd. s
9TOro Mepuoia XapakTepHO aKTUBHOE oOpallleHHe (Ha HOBOM METOIMYECKOM U
HUACOJOTMYECKOM YPOBHSIX) K MHDEKIIMOHHON UMMYHOJIOTUY, BKJIIOYasi CO3JaHue
BaKIIMH HoBoro Tuma. OJHOBPEMEHHO OOOCTPHMJICS MHTEpec K IPaKTUYECKO-
MY TPUMEHEHUIO TMOJy4YaeMbIX Pe3yJbTaTOB (BO3MOXHO, 3TO CTajo CJAEICTBUEM
Ype3BbIYAMHOIO yIOPOXAHUSI HAyYHBIX MCCJAENOBAaHWM, MPOBEAECHUIO KOTOPBIX
Heo0XonuMo ObLIO JaTh MpakKTHUYeckoe o0ocHoBaHUE). M31100eHHONM 00J1acThiO
CO3[aHUS U MPUMEHEHUS] HOBBIX MOJIEKYJISIPHO-OMOJOTMUYECKUX MOJeJiell cTalia
MUMMYHOOHKoIorus. TToHsATHE «BaKLMHA» MPETEPIESO U3MEHEHUS: TENEPh ITUM
TEPMUHOM CTajJu 0003HauaTh HE TOJBKO MpOo(UIaKTUUYeCKHe aHTUUH(PEKLIMOH-
HbIe mpernaparbl, KaK Mpexae, HO M Mpernaparbl Ajs JeYeHUsT OHKOJOTMYECKUX,
aJIepruyeckrMx U ayTOMMMYHHBIX 3a0oneBaHuil. OQHAKO clenyeT Mpu3HaTh, 4YTo,
HECMOTpsI Ha OOJIBbIIYI0 MHTEHCUBHOCTb HCCIEIOBAaHUN M Upe3BbIUAiHO BBICO-
KU METOAMYECKUI 1 TEXHOJOTMUECKUIl YypPOBEHb paboT, MPOBOAUMBIX B TaHHBIX
HaIlpaBJIEHUSIX, peajibHbIe TPAKTUYECKU 3HAYMMbIC JOCTUXKECHU S TTOKA eIMHUYHBI.

K ocobeHHOCTSIM 3TOro mepuoma pa3BUTHUS MMMYHOJOTMM MOXHO OTHECTHU
Ype3BbIUAiHO BBICOKME TPeOOBaHUSA K METOIMUYECKONW CTOPOHE HCCICAOBAHMIA,
SIBHO BBIPa*K€HHYIO TMPUKJIATHYIO OPUEHTALMI0O M OYEBUIHOE IMpeHeOpeKeHMe
TEOPETUYECKUMU OOOOIIEHUSAMU. DKCIepUMEeHTalbHble TOCTUXEHUS 3TOrO
rnepuoaa O4YeHb MHOTOUYMCICHHBI, HO X 3HAUMMOCTh HE BCEraa MOXHO OLICHUTh.
HazoBem nuilIb HEKOTOpPbIE M3 HUX: pacliM@poBKa CUTHAJbHBIX MyTel, o0e-
CMEYMBAIOIINX aKTUBALIUIO JUMGMOIIMTOB M KJIETOK BPOXICHHOIO UMMYHUTETA;
M3yYeHUEe NEeHIPUTHBIX KJIETOK, KaK KJETOK, CBSI3bIBAIOIIMX BPOXICHHBIM U
ananTUBHBIM UMMYHUTET (C IEHAPUTHBIMU KJIETKAMU CBSI3aHbI MHOTHE TOIBIT-
KU MPaKTUYECKOro MPUMEHEHU S JOCTUKEHU UMMYHOJIOTMH, B YACTHOCTU TpU
CO3JaHUM BaKLMH pa3HOTo pojaa); pacuimdpoBKa (HaKTOpOB U MEXaHU3MOB,
OIpENeISIIONINX pachpeaeacHue KJIETOK B OpraHM3Me U IYyTH MX PELUpPKYIs-
1IMY, a TaKxXe roMeocTta3 JUMGMOMIHBIX KJIETOK; OTKPBITHE MEXaHU3MOB (dop-
MUPOBaHUS JUMGOUIHBIX OPraHOB; OOHAPYXEHHE TeTEPOTCeHHOCTH XEJIIEPHBIX
T-muM@OIUTOB M UX CBSI3U C MATOJOIME; TTOBTOPHOE OTKPBITUE CYIIPECCOPHBIX
T-kJseToK (Ternepb B Ka4eCTBE PEryaSITOPHBIX T-TuMdOIMTOB) U Ap.

HawnGosee KpyImHBIM TEOPETUUECKUM 00O0OIIIEHUM, IMOBJICKIINM OOJIBIIIOE YMCIIO
9KCIIEPUMCHTAJIBHBIX HCCIACHOBAHUN W TIPAKTMYCCKM 3HAYMMBIX pa3pabOTOK,
nociyxuio yueHue Y. JIxeitnyas (Ch. Janeway) v ero mocienoBaTeseii o Ipupome
pacro3HaBaHUs BO BPOXICHHOM MMMYHUTETE M MEPAPXUICCKUX B3aMMOACHCTBUSIX
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BPOXXICHHOTO W agallTUBHOrO MMMyHHUTeTa. [Ipm 3TOM, BO-TIEPBBIX, OBUT OTKPBIT
HOBBI TUI WMMYHOJIOTMYECKOTO PACITO3HABAHMS, 3aCTaBUBIINMIA OTKA3aThCsI OT
MPEACTaBICHUI O HeCTICIM(PUIHOCTH BPOKICHHOTO MMMYHNUTETA, BO-BTOPHIX, OBLIO
000CHOBAHO TIPECTABIIEHUE O HEBO3MOXKHOCTH 3aIycKa aganTUBHOIO MMMYHMTETA
0e3 TpenBapMTEbHOM aKTUBALlMM BPOXIEHHOro UMMyHUTeTa. McciaemoBaHus,
MPOoBOAMMBIE B 00JacT UMMYHoJornu B XXI Beke, B OOJIblIEH WM MEHbILIEH cTe-
MeHU OPMEHTUPOBAHBI Ha 3Ty KOHIIENIIMIO. B mocieqHye roapl Moayuynio pa3BuTre
yyeHue o JUM@OUIHBIX KieTKax BpoxaeHHoro umMmyHurtera (ILC, innate lymhoid
cells), He HecyllIMX Ha CBOEi IMOBEPXHOCTU YHUKAIbHBIX aHTUI€HPACITO3HAIOIIUX
peLIenTOPOB, HO CIIOCOOHBIX MyOIMpOBaTh HEKOTOpble (YHKUUMU T-TUMGOLUTOB
afganTUBHOro MMMyHMTeTa. Bcero pasnuyaror 5 moacemelictB ILC; Tpu u3 Hux,
ILC1, ILC2 u ILC3, nmoxoxu Ha CD4"-xennepubie kiaetku Thl, Th2 u Thl7
COOTBETCTBEHHO. AHAJOTUSI MOIKPEIISETCS CXOJACTBOM BHYTPMKJIETOUHBIX MeXa-
HU3MOB, KOTOpbIE OMNpenessioT AubbdepeHIMPOBKY KaXIOro M3 MOACEMENCTB,
a TakXe CIIEKTPOM MPOAYyLUPYeMbIX LUTOKUMHOB. TpamuunoHHble NK-kieTku
Takke oTHocATcsa K ILC u, Kak ObLJI0 CKa3aHO BhILIE, MPEACTaBISIOT COO0I aHalorn
nurotokcnueckux CD8* T-numponuTos.

B HacTtosiiiee BpeMsi yacTo BbICKa3bIBalOT OMAaceHUE, YTO UMMYHOJOTUS KakK
CcaMOCTOSITeJIbHAsI HAyUYHasl TUCLUIIIMHA UCYEe3aeT, PACTBOPSISICH B MOJIEKYJISIPHOM
Ouoiorny (aHAJIOTMYHOE «PacTBOPEHME» B MUKPOOMOJOIMU KOHCTATHMPOBAJIOCH
B IpenBOeHHbIN nepuoa). EaBa au 3To BO3MOXHO, MOCKOJbKY Y UMMYHOJIOTUH
€CTh COOCTBEHHBII 0O0BEKT MCCIEeNOBAaHUN — creuupuuecKkue B3auMOIEHCTBUS
MEXJIy aHTUTeHaMUd U MX pelernTopaMu, Jiexallue B OCHOBE TMCKPUMUHAIIUU
«CBOE—UYXK0€», — MMEIOLINI pa3HOOOpa3HbIe MPOSIBJIEHUSI U CO BpeMEHEM TpU-
oOpeTaloluii BCe HOBBIE aCIIeKTHhI.

1.2. ECTECTBEHHAYA UICTOPUA UMMVYHUTETA

duioreHe3 UMMYHUTETA HEOTAEIMM OT MUCTOPUM BO3HUKHOBEHUS U Pa3BUTHUS
MHOTOKJIETOUHBIX OpraHu3MoB. BodHukHoBeHUe Metazoa (MHOTOKIIETOUHBIE) O3HA-
yaeT (popMHUpOBaHKME ABTOHOMHBIX OPraHM3MOB, MMEIOIIMX BHYTPEHHIOI CpEy,
3aIlOJTHEHHYIO TIpUHAAIeKaMMU TaHHOMY OpPraHM3MY KJIETKaMM U OTPaHUYCHHYIO
GapbepoM, OTHCIISIONIMM €€ OT OKpYXeHust. OKpyXeHUe a priori BpaxaeOHO opra-
HU3MY, ITOCKOJIbKY CJIY>KUT MCTOUYHMKOM arpecCuy, KOHKYPEeHIIMU U T.I. Arpeccust
MOXET COCTOSITb B NPOHMKHOBEHUM [PYrMX OPraHM3MOB (IIPEXIE BCEro OLHO-
KJIETOYHBIX) BO BHYTPEHHIOIO Cpely MHOTOKJIETOYHOIO OpraHM3Ma C ITOCJIEeIyIOo-
1Ieil KOHKYPEHLMEeH 32 TEPPUTOPUIO U PECYPChl, a TAKXKe BO3MOXHBIM aKTHUBHBIM
MOBPEXICHUEM KJIETOK WU MX OTPaBJIeHWEM TOKCMHAMU U MeTaboauTtamMu. Takum
obpa3zoM, caM (akT BO3BHMKHOBEHUSI 000COOJIEHHOTO COO0IEeCTBa KJIETOK, UMEK0-
LIEr0 XOTsI Obl 3JIEeMEHTAPHbIC MHTEIPUPYIOLINE CUCTEMbl U BOCIIPOMU3BOISIIIETOCS
KaK €IMHOE LIeJIOe, IOCIYKUIO HOCTATOYHBIM OCHOBAaHUEM JIsI BO3HUMKHOBEHMS
«CIIy>KObl» MOIIEPXKAHUS KIETOYHOIO M MOJIEKY/ISIDHOTO IMOCTOSIHCTBA BHYTPEHHE
cpenbl. Takast «cimyxkba» M cTaja Mpoodpa3oM MMMYHHOM CHUCTEMBI.

W3 cka3aHHOTrO BBIIIE CJSAYET, YTO IePBOE YCIOBUE (hOPMUPOBAHUS UMMYHUTE-
Ta — HAJIMYUE «OXPAHSIEMOM» 3aMKHYTOI TEPPUTOPUU C ee 00si3aTeIbHbIM OTIpa-
HUYEHMEM OT BHEIHe#l cpeabl. Bropoe yciaoBue — mosiBieHue (GhakTOpOB, CIICLIM-
aJIM3UPOBAHHBIX I 00ECIeYeHMsI TIOCTOSIHCTBA OXPaHSIEMOM BHYTPEHHEH Cpenbl
IIyTeM €€ OCBOOOXIECHMUsI OT IMOCTYIMBIIMX M3BHE areHTOB (T.e. IIsd 00eCIeYeHUst
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MMMYHHUTETA B €T0 MPSIMOM MEepBOHAYAIbHOM CMbICTEe — ocBoOoxAeHUe). Co Bpe-
meH U.M. MeuHnKoBa o0LIENpPU3HAHO, UTO TaKUM (PaKTOPOM CTaJIU CIlelUaTu3n-
pPOBaHHBIC KJIETKM ME3EHXMMaJIbHOTO TTPOUCXOXICHUS — TIOABIKHBIE aMEOOIIUTHI,
npeaku ¢parouToB Miaekonutaromux. OHU 001ana0T BbIPAXKEHHOM CITOCOOHOCTHIO
K (arouurosy — MexaHU3My, OOECIeUYMBAIOLIEMY 3JMMUHALIMIO TMOTEHIIMAIBHO
arpecCHMBHBIX KJIETOK, IMTPOHUKIIIMX BO BHYTPEHHIOI Cpely opraHu3Ma.

BaxxHoe ycinoBue 3¢ ekTHBHOI pabOThl 3TOI0 rOMEOCTaTUYECKOTO MeXaHU3-
Ma — CITOCOOHOCTH 3alIMTHBIX KJIETOK OTJIMYaTh MOTEHIIMAJbHO arpecCUBHBIE
YyXXHue KJETKU OT cOOCTBeHHBbIX. [IpMHIIMII, HA KOTOPBII ONMUpaeTcs TaKoe pac-
Mo3HaBaHUeE, CTaJl OCHOBOM MMMYHUTETa BO BCEX €ro MposiBAeHUAX. TakuM oopa-
30M, UMMYyHHasl CUCTeéMa, He HMMes BO3MOXHOCTHU <«IO0XUIAThCsS» IMPOSIBICHUS
arpecCUBHOCTU MPOHUKIIMX U3BHE KJIETOK, pacCMaTpUBaeT B KaYeCTBE MOTEHIU-
aJIbHO OMACHBIX JIIOObIE YyKEPOAHbBIE KJAETKM U MOJieKyabl. [Tlo-BuauMomy, Takoe
«pelleHWe» 3BOJIIOLIMM HauboJiee YHUBEpPCAJbHO M OMpaBAaHO: JEHCTBUTEIbHO
YyXepoAaHble 00BEKThl MPAaKTUUYECKM BCETAa BPEOHBbI, MaXe eCAU OHM He Mpo-
SIBJSIIOT aKTUBHOM arpeccuu.

Bo3HUKHOBEHME PEIIENTOPOB, TMTO3BOJISIONINX «OIIO3HATE» YYXKO0€, CTAJIO TPEThUM
OCHOBOTIOJIATAIOIIUM COOBITUEM Ha MYyTU (DOPMUPOBAHMSI UMMYHUTETa (ITOCIe BO3-
HUKHOBEHMSI BHYTPEHHEH cpeibl MHOTOKJIETOUHBIX U CHEUMATIM3UPOBAHHBIX KJe-
TOK-(arouuToB). JIeiiCTBUTEABbHO, HAaMW4YMe TMAaTOreHPACIIO3HAIOIIMX PEeLEnTOpPOB,
KaKk MX Terepb Ha3bIBalOT, — YPe3BbIYAHO IpEBHEE «M300pEeTeHNEe» IBOJIOLIVH,
ob1iee IS KUBOTHBIX M pacTeHUi. OTMETUM cpasy, YTO UMMYHUTET PAacTeHU U
SKMBOTHBIX 3BOJIIOLIMOHUPOBAJ B TTOCEIYIONIEM pa3HbIMU MYTSIMU, OTHAKO OOLIMIA
MPUHIIMIT Paclo3HaBaHUsSI YYKEPOIHBIX O0BEKTOB COXPAHUJICS.

B mpouecce sBooLMU BUAa 3aKPEMJISJIMCh T€HbI, KOAUPYIOIIHUE MOJEKY-
JIbl, TIpeIHa3HaYeHHbBIC JJIs paclo3HaBaHMsS HE MPOCTO «4yKOIro», HO 3aBEIOMO
OITACHOTO I JaHHOI'0 OpraHu3Ma. DTHU PelenTOpbl — MeMOpaHHbIE WU pacT-
BOpPUMBIE MOJIEKYJbI, 00Jaaalole MPOCTPAHCTBEHHBIM CPOACTBOM (U MOTOMY
CMOCOOHBIE UX pacIio3HaBaTh) K HauOosiee OOIIMM M CBSI3aHHBIM C ITaTOT€HHO-
CTbIO MOJICKYJISIDHBIM MapKepaM 4y>KepOAHBIX areHTOB: KOMIIOHEHTaM KJIETOY-
HOI CTeHKHU OaKTepMii, SHAOTOKCUHAM, HYKJIEMHOBBIM KUCJI0oTaM U T.A. Kaxkablit
pEeLeNITOP pacro3HaeT He UHAMBUAYAJIbHYIO MOJIEKYIY, a LYo TPyInny moaoo-
HBIX MOJIEKYJI, CJIyXalluX mnarrepHaMu («o0pa3aMu») MaToreHoB. MoJIEKYJIbI-
pelLenTopbl MpeacTaBiACHbl HE TOJBKO Ha TOBEPXHOCTU KJETOK-3(h(heKTOPOB
MMMYHUTETa, HO U B BE3MKYJaX, B KOTOpbIC TOMAaAaloT 4Yy>KEPOAHBIC areHThI
npu ¢arouuTose. IlaToreHpacno3HawIlue MOJEKYJIbl MPUCYTCTBYIOT TakXkKe B
KUIKUAX Cpeaax opraHu3Ma M CIIOCOOHBI MHAKTMBUPOBATbh TOKCMHBI U YOMBATh
qyKepoaHble KJIeTKH. OTHOCHUTEIbHO HEOOJBIIOE YMCIO T€HOB, KOAMPYIOIIMX
TaKMe PelenTophl, 00eCneunBaeT pacno3HaBaHUe MPaKTUUECKM BCEeX IMaTOTeHOB,
HE COCTaBJIsIsI YpEe3MEPHOI «00y3bl» AJIsI TeHOMa MHOTOKJIETOUHOI'O OpraHu3Ma.

B pesynbraTe pacrno3HaBaHUS 00pa30B MAaTOIEHOB MPOMCXOAMT aKTUBAIUS
KJIETOK — MMMYHOIIMTOB, YTO IO3BOJISIET UM YOMBATh U 3aTeM JIMMUHUPOBATh
MaToreHbl. DTO MPOUCXOIUT C MOMONIBIO IUTOIN3a — BHYTPUKJIETOYHOTO (Hau-
0oJiee COBEPIICHHOI0, CBI3aHHOroO ¢ (paroluMTO30M), BHEKJETOYHOTO (BBI3bIBa-
€MOTo CeKpeTUpyeMbIMU (PaKTOpaMHu) M KOHTaKTHoro. IlaToreHbl MOryT OBITH
yOUTBHI WM TOATOTOBJCHBI K (DAronuTo3y pacTBOPUMBIMU OaKTEePUILIUIHBIMU
dakTopaMu U pElENTOPHBIMM MoOJeKylaMu. Bo Bcex ciaydasix oKOHYATEJIbHOE
paciiernieHue yOUTBIX ITaTOTeHOB IIPOMCXOAUT B Mpoliecce (aromrosa.
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Puc. 1.1. ®unoreHes BpoxXAeHHOI0O M afalTUBHOro MMMyHHUTeTa. Ha yrpoieHHoMm ¢puo-
FeHETUYECKOM ApeBe (0003HaYeHBI TOJIbKO T€ TAKCOHBI, Y KOTOPBIX UCCICI0BAIM UMMYHU-
TET) OTMEYECHBI 30HbI IeMCTBUS BPOKASHHOIO M aJalITUBHOTO UMMYHHUTeTa. KpyriopoTsie
BBIJICJIEHBI B 0COOYIO IPYIIY KaK K MBOTHbBIE, Y KOTOPBIX adalTUBHbBIA KMMYHUTET pa3Bu-
BaJICsl He IO «KJIACCMYeCKOMY» MyTu. CxeMa He yYUThIBaeT HEIaBHO OTKPBITOIO MeXaHM3-
Ma aJalTUBHOTO UMMYHHTETa y GaKTepuit

Tak, cxeMaTMYHO MOXHO MPEICTaBUTh CUCTEMY UMMYHUTETA, KOTOPYIO ITPU-
HSTO Ha3blBaTh BPOXJICHHOM. DTa ¢opMa MMMYyHHUTETa XapaKTepHa JJIs BCeX
MHOT'OKJIETOYHBIX XXMBOTHBIX (B HECKOJIbKO MHOI (hopMe — U 1Jisl pacTeHuit). Ee
Bo3pacT — 1,5 mupa net. CucreMa BpOXKJI€HHOTO MMMYHUTeTa BecbMa 3 OEeKTUB-
HO 3allMIajia IePBUYHOPOTHIX MHOTOKJIETOUHBIX KMBOTHBIX, a TaKXKe HU3LIMX
BTOPUYHOPOTHIX, YAaCTO MMEBIIMX KpymHble pasMmepbl (puc. 1.1). IlposBiaeHus
BPOXKJICHHOTO MMMYHHUTETA Ha pa3HbIX CTAIMSIX 3BOJIOIMU U B pa3HbIX TAKCOHAX
Ype3BblYaiiHO pa3HooOpa3Hbl. OQHAKO O0IIMe MPUHILUIILI ero QYHKIIMOHUPOBa-
HUSI OAMHAKOBBI Ha BCEX CTAAMSIX Pa3BUTUSI MHOTOKJIETOYHBIX. [JITaBHBIE COCTaB-
JISIOIIYE BPOXACHHOIO UMMYHUTETA:

— pacno3HaBaHHMe YYXEPOJHbIX areHTOB BO BHYTPEHHEN Cpele opraHu3ma c
MOMOILIBIO PELENTOPOB, CIIELMAJIN3MPOBAHHBIX HA Y3HABaHUM «00pa30B»
IaTOI'CHOB;

— 9JIMMHHANMSA OIO3HAHHBIX YYXEPOIHBIX areHTOB M3 OpraHu3Ma MyTeM
¢aroumnTosa 1 pacuienjeHus.
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Y XOpIOBBIX MTPOM3OIILIO CKauKooOpa3Hoe hopMUpoOBaHUE NPYTOil pa3HOBU/I-
HOCTM MMMYHHTEeTa: TpuMepHO 500 MITH JIET Ha3aJ BO3HWK aJallTUBHBIN (T.c.
TIPUCIIOCOOUTETBHEBIN), WJIN TTPUOOPETEHHBI, MMMYHHUTET. BeTBb agalTHBHOTO
WMMYHUTETa, MOJYy4YWBIIAass WHTEHCUBHOE pa3BUTHE, 3apOAMIACH Y XPSIIEBBIX
pb16. OCoOBIii BapraHT agaliTUBHOIO MMMYHHTETa, OCHOBAHHBIM Ha MCITOJIb30Ba-
HUW APYTUX PACIO3HAIOMMNX 1 3P HEKTOPHBIX MOJIEKYJI, 00OHApYKeH y OoJjiee Tpu-
MUTWUBHBIX XOPIOBBIX — KPYIVIOPOTBIX. AJaNTUBHBIN UMMYHHUTET TECHO CBSI3aH
C BPOXICHHBIM ¥ BO MHOITOM OCHOBBIBAETCSI Ha €ro MmposiBjeHusIX. OQHAKO 3TH
TUITBI UMMYHUTETa CUJbHO pa3ianyarorcd (tadu. 1.2).

Ta0muna 1.2. OcHOBHEBIE CBOICTBa BPOXACHHOIO U aJallTUBHOTO UMMYHUTETA MHOT'OKJIETOUYHBIX

XapakrepucTuka BpoxkaeHHbIii HMMYHUTET ANanTHBHBIA HMMYHUTET
YcenoBus dopmupyeTcs B OHTOreHeE3€E dopmupyeTcs B OTBET Ha
dbopmupoBanust BHE 3aBUCUMOCTHU OT «3ampoc» (MOCTYIJIEHUE YyKe-

«3ampoca» POIHBIX areHTOB)
OObeKT I'pynmbl 4yXepoaHbIX MOJIEKYI, | MHAMBUAYaTbHbBIE MOJICKYJIbI
pacro3HaBaHUs CBSI3aHHBIX C TATOTEHHOCTBIO (aHTUTEHBI)
DddexkTopHbIe MuenouaHble, YaCTUIHO JTUM- |JIuMboOuaHbIE KISTKHT
KJIETKHU dbounHble KIETKU

Tun pearupoBaHust
TOTYJISIIUY KIETOK

[Monynsanus KneToK pearupyet
Kak 1esioe (He KJIOHaJIbHO)

Peax1ius Ha aHTUTEH KJIO-
HaJlbHasda

PacnioznaBaeMbie ITaTTepHBI MATOTEHOB; CTPEC- | AHTUTEHDI

MOJIEKYJIBbI COPHBIE MOJICKYJTbI

Pacnosnatomue [Marorenpacno3Harmoiimue AHTUTEHpACTIO3HAIOII e
peLenTophl peLenTOphI peLienTOPhI

VYrposa ayroarpeccun | MuHumManbHast PeanbHas

Hanunuue namsatu OTCyTCTBYET dopmupyeTcss UMMYHOJIOT M-

yecKasd naMATb

CyliecTBeHHOE OTJIMYME aganTUBHOIO MMMYHHUTETa OT BPOXIECHHOIO — CIOCO0
pacno3HaBaHus 4yyxoro (Ta6j. 1.3). B azanTuBHOM MMMYHUTETE OHO OCYIIECTBIISI-
€TCsl IIPY ITOMOIIM MOJIEKYJI 0CO00ro TuIa (MMMYHOIJIOOYJIMHOB WIN IPYTUX OEIKOB
cylepceMelicTBa UIMMYHOIIOOYIMHOB), MPU 3TOM PACIIO3HAIOTCS HE IaTTePHBI, a
MHIVBUIYaJIbHbIC MOJIEKYJIbI WJIM HEOOJbIIME TPYIIbI CXOMHBIX MOJIEKYJI, Ha3bIBac-
Mble aHTUreHaMu. CUMTAETCs, YTO CYIIECTBYeT He MeHee 10° BOBMOXHBIX AaHTUTEHOB,
HO Ha caMOM JigJie UX YMCJI0 MOXET ObITh Ha HECKOJIBKO IMOPSIIKOB Ooibiie. Takoe
YUCJIO PELIENITOPOB HE TOJIBKO HE MOXET OBbITh IPEACTABICHO HAa OAHOI KJIETKE, HO U
HE MOXeT ObITh 3aKOAMPOBAHO B TEHOME IT03BOHOYHBIX, COAEPXKALLIEM TOJIbKO IECSIT-
KU ThICSIY TeHOB. VIMEHHO M03TOMY B IIPOLIECCE IBOIIOLIMU aAallTUBHOIO UMMYHUTETA
chopMHPOBAJICS CIIOKHBII MeXaHM3M TeHepallMy pa3HooOpa3usi aHTUTEeHCIIeLM(u-
YECKUX PEeLIENTOPOB: MPU Pa3BUTHUU CIEUMAIU3UPOBAHHBIX KJIETOK (JIMMQOLIMTOB),
MPOMCXOAUT MEPECTPOIKAa MX T€HOB, KOAMPYIOIIUX aHTUIEHPACIIO3HAIOIINE PeLe-
TOPBI, YTO MPUBOAMT K 0OPa30BaHUIO B KaXIOW KJIETKE PeLenTopa ¢ YHUKAIbHOM
criennduyHocThIo. I1py akTUBaLMKM Kaxas KJIeTKa MOXKET JaTh Hauyalo KJIOHY, Bce
KJIETKM KOTOPOT'O OYIyT MMETh PELENITOPBI TOM Xe crietuduaHocT. Takum oOpaszom,
KaXIblii KOHKPETHBIM aHTUI€H PACIIO3HAIOT HE BCE JUMMOLIMTHI, a TOJIBKO OTHE/Ib-
Hble MX KJIOHBI, MMEIOIKE CIielU(UUecKe aHTUTEHPACIIO3HAIOIINE PELCIITOPDI.
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Ta6auna 1.3. OCHOBHBIE TUITHI UMMYHOJIOTUYECKOTO PacIIO3HABAHU S

XapakTepucTHKa

I'pynnoBoe (narTepHoBoOE)

NuauBuayanbHoe (AHTUTEHHOE)

OO0BeKT pacro3HaBa-
HUS

KoHcepBaTuBHbBIE MOJIEKYIISIP-
HbIE CTPYKTYPbl — MOJIEKYJISIP-
Hble TaTTePHbI TaTOT€HOB

AHTUTEHHBIE SMUTOIbI

(B cocTaBe CBOOOIHBIX MOJIEKYJI
WUJIM BCTPOEHHBIE B MOJIEKYJIbI
MHC)

JAucKpuMUHaL U
«CBOE—YYKO0e»

CoBeplleHHas1, CJI0XUIach B
duoreHese

HecoBepiuenHas, ¢popMupyer-
Csl B OHTOreHEe3e

addekTa

[ToTpedHOCTH Her Ectb
B KOCTUMYJISIIUU
Bpewms peanuzanuu Hemennenno TpeOyet BpemMeHU (aganTUB-

HBIi UMMYHHBII OTBET)

CBsI3b C pa3JIMYHbIMU
(bopmamu UMMyHU-
TeTa

CB$13aHO C BPOXJIEHHbBIM
MMMYHUTETOM

CBs3aHO C aJalITUBHBIM
WUMMYHUTETOM

dopMupoBaHUe TeHOB
PELENTOPOB

JleTepMUHUPOBAHBI T€HETH -
YECKU

dopMupyloTcs B mporecce
nubdepeHIUPOBKU KIETOK

Knerku, Hecyimue
peLenTOphl

JI1o0ble ssaepHbIe KJIeTKU (Tpe-
MMYIIECTBEHHO MUEIOUTHbIE)

Tonbko B- u T-numdpouutsr

Pacnpenenenue Ha
KJIeTKax

Bce KIIeTKHY B MOMYyISIIUU
BKCIPECCUPYIOT OMHAKOBBIE
pELENTOPSI

Kaxaplit KJIOH KJIETOK HECeT
YHUKaAJbHBIA pPEeLENTOP

Penieniropst

TLR, NLR, CLR, RIG, DAI,
Scavenger-pelLienTopbl, pacTBO-
pUMBIe PELENTOPbI

BCR (na B-knertkax), TCR-y5,
(na ydT-xnerkax), TCR-af
(na affT-knerkax)

Ecnu marTepHpacno3Halide pelenTopbl BPOXAEHHOT0 UMMYHUTeTa obOpa-
30BaJIUCh B IPOILECCE 3BOJIOLMM KaK MOJIEKYJIbI, PACIIO3HAIOIIME YYXKEPOIHBIE,
HO HE COOCTBEHHBIE MOJIEKYJIbl OpraHu3Ma, TO CHEUUMDUYHOCTb aHTUIEHPAC-
MO3HAIOIIMX PELENTOPOB CHUCTEMbl adallTUBHOIO MMMYyHUTeTa (GopMHUpyeTCs
cly4aiiHo. DTO MOTPeOOBaIO Pa3BUTHUSI JOIMOIHUTEIbHBIX MEXaHU3MOB CEJICKIINU
IUIST YCTPAaHEHMSI «HEHYXXHBIX» M «OIacCHBIX» (HalpaBJICHHBIX MPOTUB «CBOETO»)
KJIOHOB JMMGOLUTOB. Takue MexaHU3Mbl JHOCTAaTOYHO 3(hGhEKTUBHBI, OIHAKO
BCE K€ HE IOJIHOCThIO YCTPAHSIOT PUCK PA3BUTUS ayTOMMMYHHBIX IIPOLIECCOB —
MMMYHHBIX peaKlMii, HallpaBJICHHBIX IPOTUB COOCTBEHHBIX AHTUT€HOB 1 BbI3bI-
BalOILIMX MOBPEXACHUE OpraHK3Ma X03sIMHa.

Ob6a Tuma MMMYHUTETa O0Opa3yloT LEJOCTHYIO CHUCTEMY, MPU ITOM BPOXK-
JEHHbIII UMMYHUTET CIYXUT (pyHIAMEHTOM [JIsl Pa3BUTHUs ajanTuBHOro. Tak,
JTUMQOLIMTHI PACIO3HAIOT aHTUTEH B IPOLECCE MPEe3eHTAallMU, OCYIIECTBISIEMOM
MPEUMMYILECTBEHHO KJETKAMU BPOXIEHHOIO MMMYHMTETA. YAaJeHUE U3 opra-
HU3Ma aHTUTE€HA M HECYIIMX €ro KJCTOK ITPOMCXOAUT C IOMOIIbIO peaKluii, B
OCHOBE KOTOPBIX JIEKaT MEXaHU3Mbl BPOXICHHON0 MMMYHUTETA, IOJYy4UBIINE
crieliupUUeCKrii KOMIIOHEHT, T.e. HalpaBJIeHHbIe Ha KOHKPETHBIM aHTUICH M
JIeCTBYIONIME C MOBBIIIEHHON 3 (PEeKTUBHOCTHIO.

KiioHaIbHBIMA XapaKTep adalTUBHOIO MMMYHHOIO OTBeTa CO3[ajl BO3MOXK-
HOCTb BO3HUKHOBEHUSI UMMYHOJIOTMYECKOM MaMsTh. [1pu BpOXICHHOM MMMYHM-
TeTe MaMsITh HE pa3BMBACTCS M KaXIbIi pa3 peakilMy Ha BHEAPEHUE Uy>KEPOIHBIX
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MOJIEKYJ pa3BUMBAlOTCSl KaK BIepBble. B mpoliecce aganTUBHOTO MMMYHUTETa
GOpPMUPYIOTCS KJIOHBI KJIETOK, COXPAHSIOLIUX «OMbIT» MPEIbIAYIIEr0O UMMYHHO-
ro OTBETAa, YTO MO3BOJISIET UM pearupoBaTh Ha MOBTOPHYIO BCTPEUY C aHTUTEHOM
3HAYUTEJbHO ObICTpEe, YeM MpHU MePBUYHOM KOHTAKTe, U (OPMUPOBATH PU 3TOM
0oJiee CUNbHBIN OTBEeT. Hanuuue KJeToK maMsITH AejJaeT OpraHu3M YCTOMYUBBIM
K JOBOJILHO IIMPOKOMY KPYTy MaToreHoB. BeposiTHO, *MEHHO BO3MOXHOCTb (hop-
MUPOBAHUSI UMMYHOJOTMYECKONM MaMsITH TOCYXHUIa MPEeuMYILeCTBOM, MO3BO-
JIMBIIMM 3aKPEMUTHLCS B IPOLIECCE DBOJTIOLUU TAKOMY <«IOPOTrOCTOSIIEMY» s
opraHusma, IpoMO3JKOMY, BO MHOIOM HEHAJIEXXHOMY U J1a’Ke OMACHOMY MeXa-
HU3MY, KaK aJalTUBHbIH UMMYHHBIA OTBET.

Takum oOpa3oMm, aganTUBHBI MMMYHUTET Oa3upyeTcs Ha TpeX IIaBHBIX
npoleccax:

— pacro3HaBaHUM aHTUIEHOB (KakK MPaBUJIO, YY>XEPOAHBIX AJsl OpraHU3Ma),
HE3aBUCHUMO OT UX CBSI3U C MATOT€HHOCTHIO, C MOMOIIBIO KJIOHAJIBHO pac-
MpeaeJICHHbIX PELENTOPOB;

— DJIMMUHALIMU PACTIO3HAHHBIX UYKEPOJIHbBIX aT€HTOB;

— hOpMUPOBAHUM UMMYHOJOTMUYECKON MaMITU O KOHTAKTe C aHTUICHOM,
Mo3BoJIsIoNIeit ObicTpee U 3pPeKTUBHEE yaaasITh €ro Mpu MOBTOPHOM pac-
MO3HaBaHUU.

AAaNITUBHBI UMMYHUTET UMEET ellle OJHO MPEUMYIIECTBO, OTCYTCTBYIOLIEE
y BPOXJIEHHOIO UMMYHUTETa, — CIIOCOOHOCTD 3alllMIlaTh OPraHU3M OT arpeccuu
M3HYTpU (T.e. OT 3JI0KAYeCTBEHHBIX HOBOOOpa3zoBaHMUii). PuUcK pa3BuTus 3710Ka-
YEeCTBEHHBIX OITyXOJeil BCIENCTBME MYTALlMii WM BUPYCHOM TpaHC(hoOpMaluu
KJIETOK CYILECTBEHHO BO3POC IPU YBEJIMYEHUU B DBOJIOLIMY PAa3MEPOB OPraHu3-
Ma, TPOM30IIeIIEM ITIPUMEPHO TOr/a Xe, KOrja BO3HUK aJalTUBHbIA UMMYHU-
TeT. [IoMHUMO 3TOro, Helb3sl UCKJIIOUUTD, YTO aAalTUBHBI MMMYHUTET BO3ZHUK
KaK 4acTHOE MpOsIBJICHUE M3MEHEHUUl 0ojiee BBICOKOI'O IMOpPsAKa, ¢ KOTOPHIMU
CBSI3aHbl CYILIECTBEHHbIE SBOJIOLIMOHHBIE TMPEUMYIIECTBA, PACKPBITH KOTOPHIE
MPEACTOUT B OYAYILEM.

1.3. KPATKOE U3JIOXEHUE MMMYHOJIOIN

Bce Bompochl, 3aTpOHYThIe B 3TOM IIaBe, OyayT JAeTaJbHO PAacCMOTPEHBI B
IPYTUX pa3fenax KHUTHU. 3ajaya 3TOi I1aBbl — OMMCAHME CTPYKTYPHI U (PYyHK-
LU MMMYHHOH CHUCTEMBI B 00IIeM BUAE, 0€3 MOoApPOOHOCTEH. DTO TO3BOJUT
chopMupoBaTh 00IIee MPEACTAaBICHUE O CUCTeMEe MMMYHUTETa, B YaCTHOCTU
MPEACTABUTD MJIAH €€ CTPOEHUS U ONPEAEIUTh OCHOBHBIE PELIaeMbIe €10 3aJa4u.
IIpu aTOM OYAYT BBEIEHbI OCHOBHBIE IMOHSITHS MMMYHOJOTMHU, 3HAKOMCTBO C
KOTOPBIMU O0JIErYUT BOCIIPUSTHUE MOCISAYIOLIEr0, 3HAYUTEIbHO 00Jiee CJI0XKHOTO
Marepuaa.

NMMyHHTET — 3TO CIIOCOOHOCTH OPraHM3MOB IOAJAEPXKMBATH ITOCTOSIHCTBO
CBOETO0 MaKpPOMOJICKYJISIDHOTO COCTaBa IIYTeM YHAJIeHUS 4Y>KEPOMHBIX MOJIe-
KyJ, 4TO OO0eCleuyuBaeT YCTOMYMBOCTb K MHGEKIMOHHBIM areHTaM M pPe3u-
CTEHTHOCTb K omnyxojisM. [Ipu 3ToM moja «uyXepoaAHbIMU MaKpOMOJIEKYJIaMU»
IMOHMMAIOT IIPEXJe BCEro MPOAYKTHI YyXEpPOJIHOM I'eHeTUUeCKON MH(bOpMaluu
(mo P.B. IleTpoBy), OTIUYMMBIC OT MIPOAYKTOB COOCTBEHHBIX I'€HOB OpraHU3Ma-
X03siMHa. PasBUTHEe MMMYHHBIX peaKLUil MPOTUB COOCTBEHHBIX MaKPOMOJIEKYII
BO3MOXHO, HO TOJIbKO IIpU ITaTOJOTHU.
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