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AMMYHONOI|A

. — Hayka 06
UMMYHUTETE XUBbIX OPraHN3moB,
n3yvaroasa oumosriormndyeckne MexaHm3mbol
camo3allnTbl opraHnuama oT NobbIX
Yy>XEepPOOHbIX BELLECTB.

. — 9TO HayKa O
CTPOEHMUN 1 3aKOHOMEPHOCTSAX
(PYHKLIMOHMPOBAHMA UMMYHHOW
cucTeMbl, eé 3aboneBaHUsAX U crnocodbax
NMMMYHOTEpPanun.

- - 9TO Bpay, KOTOPbIN
NPOBOANT ANArHOCTUKY U NeYeHune
3aboneBaHnmn, CBA3aHHbIX C
HapyLLEHNSIMN B CUCTEME UMMYHUTETA -
3alMUTHOM cUCTEMbI opraHusma. K

pEKOMEHOYETCS
obpalwartbca NasiM Npu CHUXKEHUN
3alMTHBIX CUIT opraHn3ma




HMMYHONOTMA H3YuaeT:

0 CTpoeHne MMMYHHON CUCTEMBI;

0 3aKOHOMEPHOCTU 1 MeXaHWU3Mbl Pa3BUTUSE UMMYHHbIX
peakuni;

0 MexaHn3mbl KOHTPONSA U perynaunm MMMYHHbIX peakuunu,

0 BbonesHn nMMyHHOWN cUCTEMbI N ee ANCAYHKUNN;

0 YcrnoBusa M 3aKOHOMEPHOCTU Pas3BUTUSA
MMMYHONATOSTIOMMYECKNX peaKkuuini N cnocoOdbl NX
KOppeKumu;

0 Bo3MOXHOCTb MCNOSIb30BaHUA PE3EPBOB N MEXAHN3MOB
NMMMYHHON CUCTEMBI B 60opbbe ¢ MHPEKLIMOHHBIMU U
HENHMEKLUMOHHbIMM 3a00f1eBaHUAMU;

0 MMMyHonorn4yeckue rnpoobrnemsl TpaHcnnaHTaumm
OpraHoB U TKaHEMW.



GnacTv npumMeHeHKS

0 Bnarogaps gpoctmxkeHmam B 0611acTM MMMYHONOIMAN
CO3al0TCA HOBble TEXHOMOMMM And ANarHOCTUKU U
rne4yeHuns 3abonesaHuin, NPON3BOACTBA U MPUMEHEHUS

NekapCTBEHHbIX Mpenapartos.




AMMYHMUTET

O

(ﬁ iImmunitas — ocBoboXaeHne, n3basneHme ot Yyero-
nnbo, nsdbaeneHne ot cedbd — HEBOCNPUNMYMBOCTb, CONPOTUBNSIEMOCTb
opraHmama K MUHAEKLIMOHHbIM areHTam — ocBoboXaeHue, nsbasneHne ot
yero-nmbo, nsbaesneHne ot cebss — HEBOCMPUMMUYNBOCTD,

COMPOTUBMASEMOCTb OpraHn3mMa K MHPEKLNOHHBIM areHTaMm (B TOM Yncne —
6one3HeTBOPHbLIM GaKTEPUAM) U YyKEepOAHbLIM BelecTsaMm).
CnocobHOCTb opraHM3ama NPOTUBOCTOATb M3MEHEHUIO ero
NMOHNPOBaAHNA MO BG




P AKTONO AN YHATETR D OTERWON

=

K uMMyHUTETY NPeabABJIAOTCA I1BA IVIABHBIM TPEOOBAHMS:
1) axexkBaTHO pearupoBarb Ha JKO00W BO3MOKHBIM AHTHUIECH;

2) ymeThb 3 PEeKTUBHO OTIIMYUTH “CBOE” 0T “4yK0ro” M/ “cBoero
U3MEHEHHOIro”.

ITH IBe 321a4U — HAUCJI0KHEH e, HO €CJIM MX He pelIMTh, BU/ TepsieT
IBOJIIOIIMOHHBIN yCIeX U JJIMMHUHHUPYETCs, 00 JJI000H OPraHu3M
OYKBaJIbHO OKPY’K€H BeJIUKUM MHOKECTBOM IMAPA3UTOB, pa3Mepbl
KOTOPbIX UMEIOT NMpeaesbl 0T HECKOJIbKHUX HAHOMETPOB 10 HECKOJIbKHUX
HecATKOB MeTpoB! Uet0BeK, KAK XOPOLIO M3BECTHO, IPUHAMJIEKHUT K
kjaaccy Mammalia, mo3ToMy y HEro 0o4eHb MHOTO MaAPa3uToB (MITHLBI U
MJIEKONIMTAIOIIHE, KAK TOMOMOTEPMHBbIE )KUBOTHbIE, HMEIOT cCaMoe
00J1b1110€ YHCJI0 TAPA3UTOB M3 BCEX KUBYIIMX HA 3eMJie OPraHu3MoOB),
HO U CHCTeMAa HMMYHUTETA B HAHOOJIbIIIEeH Mepe Pa3BUTA KaK pa3 y
NTUI 1 MJeKkonuTawmux. CaMmble H3y4YeHHbIE ¢ TOUKHU 3PEHUS
HMMYHOJIOTHMH 00bEKThI — 3TO KYPbl, 0ejible MbIIIU U YeJI0BEK.



GaecTea “00y3AaHa upycos®

CyuiecTByIOT TPHM OCHOBHBIX CII0C00a 00pbOBI €
BHPYCHBLIMH 3200/1ICBAHUSAMM - BAKIIMHALIUSA,
NpUMeHeHre HHTepdepoHa U xumuoTepanus. Kaxabiu
U3 HUX JefCTBYET MO-CBOEMY: BAKIIMHBI BKJIKYAKT
CUCTEeMY HMMYHHUTETA, HHTeP(EepoH nmoaaBJisieT
Pa3MHOKEHUE BUPYCOB, IPOHUKIIHUX BHYTPb KJIETOK, a
XHMMOIIPIAPATHI BCTYNAKT ¢ BUPYCAMHU B €IMHOOOPCTBO
U PUOCTAHABJIMBAKT HAYaBLIeecs 3200/1eBaHKe.
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IlepBblii crioco0 - BAaKIMHANNA . CyTb ero
CcBOAUTCH K mpocTou ¢popmyJie "bei Bpara ero
ke opyxuem''. Bupyc 31ech BeTynaer npoTus
Bupyca. B 1796 rony anrimmiuckui Bpav J.
J’>KeHHep MOnmpo00BAaJI MPUBUTH OCIIY KOPOB
(BaKIUHY) 310POBbIM JIIOASIM, IOCJIE ITOU
Nnpoueaypbl OHM He 3a00Js1eBau ocnou. Torma
OT OCIIbI €KEerOHO0 YMHUPAJIU MIJLJIHOHBI
Jaen, u oTKpbiTHE /2keHHEpa ObLIO
Ype3BbIYAMHO BAXKHBIM.

B 1885 rony dpannyscknii yaénnii JI. IlacTep
u300pés1 BakunHy npotuB OemeHcTna. [locie
OTKPBITHS BUPYCOB BAKIMHBI M3 YOUTHIX MJIH
0CJ1a0JIECHHBIX BUPYCOB CTAJIU B
npomMbinuieHHoM maciurade. Ilpu BBeneHuun B
OPraHM3M TaKHe BUPYChI HE BbI3bIBAKOT
3a00J1eBaHM A, HO CO31a10T AaKTHBHBIN
HMMYHHUTET K TAHHOMY




Bropou cnocob

Bropoii cnocod - xumuorepanus . B otiinuue ot
BAKIIMHAIIMH, €€ KOHEYHOH 1IeJIbI0 SIBJISIETCS He
npeaynpe:xaeHue, a jJjedenue. OCHOBHASA TPYAHOCTb, €
KOTOPOH CTAJIKMBAKOTCHA NPH pa3padoTKe XUMHOTEPAIIMH
BHPYCHBIX MHPEKIUH, 3AKJII0YACTCHA B TOM, YTO BUPYChI
PA3MHOKAIOTCH BHYTPH KJIETOK, HCI0Jb3Ysl UX CHCTEMBbI,
B CHJIYy 4Yero Jiio0oe Bo3AeiicTBHE HA CHHTE3 BUPYCOB
IHPUBOAMT K HAPYILICHUIO 00MEHA BellecTB KJIeTok. B
CBAA3H C 3TUM OOJBIIUHCTBO NMPENnaparoB, MOAABJISIOIINX
Pa3MHOKEHHE BUPYCOB, MAPAJJIEJIbHO YTHETAKT
KUSHEACATEJIbHOCTh KIETKH-X031uHA. [1o3TOMY IIUPOKO
U3BECTHbIE AHTHOMOTHUKHN U AHTUMETA00JINThI,
o0s1a1aoIne BHIPAKEHHON CIIOCOOHOCTHIO MOAABJIATH
pa3sBUTHE BUPYCOB B NPoOHMpKe, MaJa03(pPeKTUBHDLI B
YCJOBHUAX OPraHu3Ma.



TpeTuu cnocob

0 Tperuu cnocod - unrepdepoH . B oriinuue
OT BAKIMHALMYU M OT XMMHOIIPENaparos,
uHTepdepoH 001a1aeT YHUBEPCAJIbHO
HIMPOKHUM CIIEKTPOM JAefCTBUA U AKTUBEH
NPAKTHYECKHU NIPOTUB BCEX BUPYCOB, OH
JAefCTBYET MO0 MPUHIUITY CTON-CUTHAJIA U
NOAaBJIAEeT PA3MHOXKEHUE BUPYCOB, YiKe
NPOHUKIIUX BHYTPb KJIETOK. P (pakTopoB
MOKa3bIBAET, YTO, €CJIU HHTEP(PepoH
BbIPA0aTHIBACTCH OPraHU3MOM ILJI0XO,
BHPYCHbIE 3200/IeBaHUS IPOTEKAOT
TsKeee. KilImHuYecKkne ucnbITaHus
HHTEepP(PEepoHA MOKA3AIM, YTO OH AKTUBEH
P OCTPBIX PeCUPATOPHBIX 3200/ 1eBAHUSX,
0C00CHHO BbI3bIBa€MbIX PUHOBUPYCAMHU, TO
€CTh KaK pa3 B TeX CIy4Yyasx, Koraa
BAKIMHALIUA MAJIO IEPCIEKTUBHA.
IIpumeneHue uHTEPPEpPOHa 0KA3ATI0CH
3¢ (PEeKTUBHBIM U NP IEPIETHYECKUX
MOPAKEHUAX KOKHU, IJ1a3 M CIANUCTHIX
000J104€K.
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0 W3omasaiumsa 00JI6HOTO
BUPYCHBIM 3a00JI€BAHUEM OT
KOJUIEKTHUBA JAXE IIPU JIETKOU
CTETICHU 3a00JICBaHMA.
YcTpaHeHue XpOHUYECKNAX
O4aroB MH(QEKINH.

0 Ilpodumakruyeckoe
IPUMEHEHUE aHTUBUPYCHBIX
CPEACTB.

0 3HaYUTEIbHO 00JIEEC CUIIBbHBIM
CPEICTBOM SIBIISICTCS
npo(uIaKTHKa CEPhE3HBIX
BUPYCHBIX 3a00JICBAHUN ITyTEM
BaKI[UHAI[UH




]

CyumiecTBYIOT M moJie3HbIe BUPYChI. CHaYaJj1a ObLJIM BbIICJICHbI U
HCNBITAHbI BU- PYCHI - MOKUPaTeau 0akTepuid (0akrepuodarm).
OxHaKo Moc/jie10BaJIM Heyda- Yi. JTO ObLIO CBSI3aHO C TeM, YTO B
OpPraHusMe 4eJjioBeKa 0aKkTepuodaru 1ericTBOBAJM HA 0AKTEPUHU He
TaK AaKTHUBHO, KaK B nnpooupke. Kpome Toro, 0akrepuu o4eHb ObICTPO
NMPUCIOCAOIUBAIUCH K OakTepuodaram u CTAaHOBH- JIUCh HE
YYBCTBUTEJbHBIMHU K UX AeHCTBUIO. [1ocjie OTKPBLITHA AHTUOUOTUKOB
OakTepuo(darv Kak JeKapcTBO OTCTYNMJIM HA 32[{HAM IJIaH.
I1oJs1e3HBIMHU 0KA32JIMCh BUPYCHI MOPAKAIOIIHE TO3BOHOYHbBIX
"KUBOTHBIX M HaceKOMbIX. B 50-x rogax 20 Beka B ABCTPaJIMU OCTPO
BCTaJIa NPo0JIeMa ¢ JUKUMHU KPOJUKAMHU, KOTOPbIEe ObICTPeil cCapaH4yu
YHUUYTOKAIHU MOCEBbI CEJIbCKOX0- 3AMCTBEHHbIX KYJbTYP U IPUHOCHJIN
OrPOMHBIN IKOHOMUYECKHUH yiepo. i 00pb0bI ¢ HUMH
HCIOJIb30BAJIM BUPYC MUKCOMaTo3a. Bupyc mosmsapos3a u rpanysiesa
YHUUYTOKACT I'YCEHUI] U )KYKOB, KOTOPbI€E MO0eAAK0T MOJIe3HbIe JIUCTh.



TRICTBTHBASI 1A HAMOROH

Hayka He crout Ha mecte. IIpuiio Bpems. HoBblii 3Tan pa3BUTHSA UMMYHOJIOT UM
CBSI3aH B MIEPBYIO 04Yepeb ¢ UMEHEM BbIIAI0LIErocs aBCTPAJTUUCKOro yueHoro M.
®d. bepHera. UMEeHHO OH B 3HAYMTEJILHOMN CTENEHU ONPeEAeIUJI JIUI0 COBPEMEHHOU
HMMYHOJIOTHH. YYeHbIH 00paTH/I BHUMAHUE HA CNICHUAIBbHYI0O KJIETKY KPOBH -
JUM@OIUT KAK INIABHOI0 YYACTHUKA crenrpuuecKoro MMMYHHOIO
pearupoBaHus, 1aB eMy Ha3BaHue "'umMMmyHouut''. Umenno bepuer nmpexackasaJ, a
anrim4anul Iurep Menasap u yex MuJjian I'amex 3KcriepuMeHTAJIbHO
NMOATBEPAUJIHN COCTOSIHUAE MPOTUBOIOJIO)KHOEC HMMYHHOI PEaKTUBHOCTH -
TOJIEPAHTHOCTH ('"HeoTBeYaeMOCTH'' K 1y:KepOIHOMY OMOJIOTHYECKOMY
MartepuaJjy). Umenno bepuer ykasaua Ha oco0yro posib Tumyca B GOpMHPOBAHUH
HUMMYHHOTO0 oTBeTa. U, HakoHel, bepHeT ocTaJicsi B MCTOPUY MMMYHOJIOTHH KAK
€O3/1aTeJIb KJIOHAJIbHO-CEJICKIIMOHHON Teopun MMMyHHTeTa. Dopmysia Takou
TEOPHUH MPOCTA: OAUH KJIOH JUM(OUMTOB CIIOCOOEH pearupoBaThb TOJbKO HA OXHY
KOHKPETHYI0, YY’KEPOAHYI0, AHTUTCHHYI0 IeTePMUHAHTY. Takue aHTUTeHHbIE
AEeTEePMHMHAHTHI MPEACTABJICHBI HA 0AKTEPUIX, BUPYCAX, YYKEPOIHBIX
TpaHcIviaHTarax. Oco00ro BHUMaHus 3aCIyKHUBAKOT B3IsiAbl bepHera Ha
HMMYHHUTET KAK HA TAKYI0 PeaKkUI0 OPraHu3Ma, KOTopasi orin4yaer Bce ''csoe’
OT BCero '""4yskKoro' m TeM camMbIM NOAAEPKUBACT F€eHETHYECKYIO LEJIOCTHOCTD
OpPraHu3Ma B TedyeHue ero >ku3nu. [lomnmo 0axkTepuii 1 BUPYCOB K KATEerOpuu
"qyK0ro' OTHOCATCH HEPOACTBEHHbIC TPAHCILUIAHTATHI, 3JI0KA4Y€CTBEHHbIE
HOBOOOpa30BaHUS.



TOICTBTHBHI 1) HAMOROH

0 CeroaHsi MbI 3Ha€M €CJIM He BC€, TO 04€Hb MHOI'0€ U3 MEXaHN3MOB
padoTbl HUMMYHHOU cucTeMbl. HaM M3BeCTHBI reHeTHYeCKHE OCHOBBI
YAMBUTEJIbHO HIMPOKOT0 Pa3HOOOpa3usi aHTUTE] U
AHTUTCHPACIIO3HAKIIUX PEUENTOPOB; MbIl 3HAeM, KAKHUE TUIIbI KJIETOK
OTBETCTBEHHbBI 32 pa3ju4Hbie (OPMBbI NPOSABJICHUS UMMYHHBIX
peaKklui; B 3HAYUTEJIbHOU CTENEHU NOHATHI MEXaHU3MbI
MOBBIIIEHHON PEAKTUBHOCTH (AJJIEPrUuH) U TOJIPAHTHOCTH. MHOTrO0€
U3BECTHO O MPOLECCAX PACIHO3HABAHUA YYKEPOJAHBIX AHTUTCHOB;
BbISIBJICHbI U 0XAPAKTEPU30BAHbI MOJICKYJISIPHbIC PErYJASITOPbI
HUMMYHHBIX NPOLECCOB - IUTOKUHBI, IJI MHOTHX M3 KOTOPBIX
MOJIyY€eHbI FTEHHO-UHKCHEPHbIE AHAJIOTU; B IBOJIOIMOHHOU
HUMMYHOJIOTUH CHPOPMYJIMPOBAHA KOHUENIMA POJIU CieM(PUIECKOro
HUMMYHHUTETA B POrPECCUMBHOM 3BOJIIOIUH KUBOTHBIX. UMMYHoO/10T S
KaK CaMOCTOSAITeJIbHBIN pa3iesl HAYKH BCTAJIa B OAMH PAJ ¢ UICTUHHO
OMOJIOrHYEeCKUMHU AUCUUIIMHAMM: MOJICKYJIAPHON OHMOJI0THEH,
FeHETUKOU, IUTOJIOTeH, PU3MO0JI0THeH, IBOJTIOIMOHHBIM Y4eHUEM.



