DU3H0JIOruA
NUMMYHHOU
CUCTEMBI



MMmMmyHHasa cucrema —
Mop(dopyHKIIMOHAILHAS,
CaMOOPraHU3YIOIIAsICA 3allluTHASA
CHUCTEMA OpraHM3Ma, HaIlpaBJICHHAS
HA COXPAHECHUE KU3HEACIATCILHOCTH
M OMOJIOTUYECKOM
UHIMBUAYAJIbHOCTH.



MIMMYHHMTET — COCTOSIHUE€ HEBOCHPUUMYHUBOCTH
OpraHu3Ma K BEIIECTBaM KMBOTHOTO U
PACTHUTEIILHOTO IIPOUCXOXKICHUS, 001aJaF0IIHUM
YYXKEPOIHBIMUA AHMUSEHHbBIMU CBOUCTBAMU.
Y4ueHue 00 UMMYHUTETE OOBbECIUHUIIO B
HAay4YHYIO JUCLUILUIAHY — UMMYHOJ02UIO,
OCHOBHBIMH ITOHATHUSIMU KOTOPOM SIBJISIFOTCS
AHMUEHbl, AHMUMENA U UMMYHHbIE DeaKyuu,
o0€CIIeYnBarOIe OMOJIOTHYECKY IO
MHIVBUAYAILHOCTb >KUBOTHBIX CHCTEM.



NMmMmyHHas crucTema, npeICcTaBIsgOIas
COBOKYIHOCTb LICHTPAJIbHBIX U
nepu@eprudeCcKuX JTUM(pPaTHICCKUX
OPTaHOB: TUMYC, KOCTHBIM MO3T, IICYEHb (Y
J1071a), TUM(paTHYECCKHUE y3JIbl, CCIIC3CHKA,
(b OJIMKYJIBI ANIICHAUKCA, TUM(aTHICCKas
CHCTEMAa KHUIIICYHHKA, Y Tl PadpuieBa
Oypca.



MMMyHHEBIE Opranbl HOAPA3ACIIAIOTCA HA:
[IEPBUYHBIC (LICHTPAJILHBIC) U BTOPUYHBIC
(mepudeprudecKue).

B nepeuunvix 0CymeCTBISIIOTCA «O0yUYECHHUE)
maM(pouuToB. s T-KIETOK ATOT OpoLecc UAET
B TUMYCE, a 11 B-KJII€TOK y rITh1l B Oypce, I
MJICKOIIUTAIOIINX B KOCTHOM MO3I€, IEHEPOBBIX
OJISIIKAX KUIICYHHKA, allICHIUKCE.

K emopuunsim opranaM OTHOCSTCS CEIIC3CHKA,
TUM(pATUYCCKUE y3IbL, TUM(POUIHAS TKAHb
CIIA3UCTBIX 000JIOYEK.
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Kocmuuoiu mo32 — aBisierc
KPOBETBOPHBIM OPraHOM UMMYHHOM
cucTeMbl. OCHOBY OpraHa COCTaBISET
PETUKYIISIPHASA TKAaHb B KOTOPOU
HaxoAsATCs (pUOPOOIaCTOrCHHEIE
KJIETKA Y4aCTBYIOIIHE B
nuddepeHunpoBke B-mumdonutos. B-
KJIETKA MUTPUPYIOT BMECTE C KPOBBIO 1
3aCEISI0T B-3aBUCUMBIE 30HBI
CCIIC3CHKH, TUM(PAaTHYECCKUX Y3JI0B.



B mumyce npoucCxoaut
mudpdepenpanys T-1uM@OIUTOB Ha
XEJIEePhl, KUJJICPhI U CYIIPECCOPHI U
AKTUBHBIN CUHTE3 OMOJIOTHYECKHU
AKTUBHBIX BemlecTB. IIpu oTtOope
ITUM(POLIUTOB YaCTh UX Pa3pyIIacTCs,
TaK Ha3bIBacMasl HadaJbHas CEJICKIUS,
a 00JIbIIIAs YaCTh (POPMHUPYETCS C
00pa30BaHUEM TUMHUYCCKHUX TEIEI]
(I'accans).



B cene3eHky, 1uM(paTHdeCKUe y3Ibl U
TUM(pOUIHEIE 00PA30BaHMS IIOCTYIIAIOT
nudpdepeHupoBanabie T 1 B-mum@onuThl.
Koxka 1 CIIM3UCThIE 000JIOUKH COCTABIISIOT
IEPBYIO JIMHUIO 3aLIUThI OpraHu3Ma OT
BHEJIPEHMS MH(MEKIIMOHHOIO areHTa, Kak
MEXaHNYeCcKad 3aluTa U J€UCTBUE CAJILHBIX U
MTOTOBBIX JKEJIC3.

B cim3ucToi 000JI0UKE U CEKpEeTax Keles
COLCPKUTCS OAKTEPUIIUIHOE BEIIECTBO
JIA301IUM, OCJIOK IMPONEPAUH, JCHKUHBI U [3-
JIA3HH.




Paznu4aror 1€ (hOpMbl HMMYHMUTETA:
2YMOpanbHas, OCHOBaHHas Ha 00pa30BaHUU
AHTUTEI U KJ1IeMOYHaA, TIPOSBIISIONIASICS
KJICTOUHBIM (paroruro3oM. O0e (popmbl
UMMYHHUTETA TECHO B3AUMOAECHUCTBYIOT, T. K.
BBIIOJIHSAIOT 3alUTHYIO (PYHKI[UIO OpraHu3Ma
IpU JCMCTBUU SHAOICHHBIX U K30ICHHbBIX
(daxkTOopoB. 13 AK30reHHBIX (PaKTOPOB BEAYIIEE
MECTO 3aHUMAaOT MUKPOOPIraHU3MBI, a
3HJIOT€HHBIX, OTCITY>KHBAIOIINE KJICTKA TKAaHEH U1
OPTraHOB, aTUIIMYHBIC KJIETKH OITYXOJEH,
9HJI0TOKCHHBI.



Hmmynnaa peakyua — B3auMOJCHCTBHEC aHTUTCHOB
1 aHTUTEN, 00eCIIeUnBaEeT 3allUTHO-
IPUCHOCOOUTENBHBIC IIPOLECCHI, HATPABJICHHBIC HA
MCKJIFOUCHHE JICHCTBUS UyKEPOIHBIX aHTUT'CHOB.
AHmuzenbl — TCHETUYECKH UYKEPOJHBIC BEIIECCTRA,
CIIOCOOHBIC BEI3BaTh UMMYHHBIN OTBET,
MaKpOMOJICKYJISIPHBIC BEIICCTBA — OCIKH,
OJHCaXapyubl, TNIMKOIPOTCHUIHI.
AHTHUTEA B 3aBUCUMOCTH OT MEXaHU3Ma JICHCTBUS
MOTYT OBbITh OAKTCPHOIUTHYCCKHUE, KOATyJIUPYIOIINE,
ArTIIOTHHHUPYIOIIUE, TEMOIN3UPYIOIIHUE,
IPEUUIIMTUPYIOIIME, KOMILIEMEHTCBA3bIBAIOIIHE,
AHTUTOKCUYECKHE.



AHTHUIE€HBI OTJINYAKOTCA APYT OT Apyra, 4To
00yCJIOBIIMBAET UX CHECUU(PUIHOCTh UIMMYHHOMU
peaKlMy IpU IOCTYIUICHUM B opranusm. Pazianyaror
BHUJIOBYIO T€TEPOCICIU(PUUHOCTb U IPYIIIOBYIO
CIICHU(PUYHOCTb.

Buooeas (annoreHnas) crieiM(pUIHOCTD
00€CIIEUNBAET 3alllUTy OJHOIO BUAA OCOOEH OT 0COOEH
APYroro BUJA.

I'pynmoBas o0ecneunBaeT pa3inums IpyIm 0coOen
OJIHOT'O ¥ TOTO K€ BHUA.

KpoMe Toro, BEIACHSIOT €lIC hYHKUUOHATIbHYIO
AQHMU2ZeHHyr0 CeU(PUIHOCTh, 00CCIICUYNBAIOIIYIO
0COOCHHOCTH MOJICKYJBI M JU(PPEepeHIMPOBOUYHY IO
crnenMpUUHOCTbh, 001a1ar0Ieii CBOMCTBOM MapKEpPOB.



OcHogHble C8OUCMBA UMMYHHOU CUCHEMDL
BLICUIUX HCUBOMIHDIX.
.CIIOCOOHOCTH PacIiO3HOBATh «CBOE» M «UYKOECH

HMMMyHHas ITaMATh — 3aIIOMAHAHUE «IYKOT0

(aHTUrEHA)

.BrIcokas crienm@ruaHOCTh HMMYHHOM ITAMSTH

JHMMMyHHas1 ap€akTUBHOCTH (TOJIEPAaHTHOCTH) B

IpoLecce YMOPUOHATBHON KU3HH.

Bce 3Ti cBOKMCTBA HEOOXOAUMBI M IPOSIBIISIOTCS HE
TOJIBKO IIPU BBEJICHUH B KPOBb UY>KEPOIHBIX
O€JIKOB, HO Y IIPH TPAHCIUIAHTAIMX TKAHEH U

OPTaHOB.



Tonepanmnocmes (tolerantia — TeprneHue,
BBIHOCJIMBOCTB) — 3TO CIIOCOOHOCTh OpTraHA3Ma
K OCJIA0JICHUIO WJIA yTpaT€ UMMYHHOM PEAKIUU

K OIIPEACIICHHBIM aHTUT€HAM, KOTOpas
00yCJIOBJICHA MOAABICHUEM (DYHKIIUH
MMMYHOKOMIIETEHTHBIX KJIETOK.
DOOopMUPOBAHUIO UMMYHOJIOTHYECKOU
TOJICPAHTHOCTD CIIOCOOCTBYIOT
UMMYHOJIETIPECCOPHBIEC arCHTHI:
AHTWIMM(OLUTapHAs CHIBOPOTKA,

nuKJI0(pochaH u Ip.



B 3aBUCUMOCTH OT POPMHUPOBAHUSI UMMYHHUTETA pa3IndarOT
HacedcmeeHHblil (TCHETUYCCKUM, BPOKICHHBIN),
IIPUCYILUN ONPEICICHHOMY BUAY KUBOTHOTIO, T. €.

€CTECTBEHHAs] HEBOCITPUMMYMBOCTh OPraHn3Ma K
OnpeeICHHBIM MUKPOOAM U npuodpemeHHblil , IyTeM
€CTECTBEHHOI'O NepeOOICBaHNs WIM KMMYHHU3AIUH, STOT
BHUJ] HMMYHHUTETA UMEET CTPOrYIO CIIEIU(PUIHOCTD U HE
[EpEaACTCA 10 HACIEACTRY. Pa3nnyaroT €CTeCTBEHHO
IPUOOPETEHHBIM HIMMYHMTET, BOSHUKAIOIIUN IIPH
€CTECTBEHHOM II€pe00JICBAaHUH WJIH CIIOHTAHHOW MH(MEKIINH,
M UCKYCTBEHHO IIPUOOPETCHHBIN — IPY BAKI[MHALIWH.
EcTecTBEHHO NpHOOPETEHHBIN COXPAHSIETCS OTHOCHUTEIILHO
JOJITO, KICKYCTBEHHO IMTPUOOPETEHHBIN — CPABHUTEIILHO
HETPOIOJLKATEIIHHO.



Ilaccueno npuoopemennvlit umMmmyHumem
BO3HUKAET B €CTECTBEHHOM COCTOSHUH TOJIBKO Y
IJIOAA, KOTOPBIN IOJIYyYaET aHTUTEIA OT MaTEpH

yepes MIIAlEHTY, IO3TOMY OH HAa3bIBAECTCA

IUIALEHTApHbIK. KpoMe TOro, macCUBHO
IpUOOPETCHHBI UMMYHHUTET BOZHUKACT IPU
IIOCTYIUICHUH UMMYHTEJ Y€PE3 MUIIEBAPUTEIBHYIO

CHUCTEMY C MOJIO3UBOM. Takas popmMa macCMBHOTO

UMMYHUTETA HA3BIBAETCS KOJIOCTPAIbHBIM

(colostrum - Mon03uBO). ITacCHBHO MPHOOPETCHHBIN
MMMYHHUTET MOKET OBITh CO3/IaH HCKYCTBEHHO,
IIyTEM BBEACHUSA B OPraHU3M AHTHUTEI OT AKTUBHO
UMMYHU3UPOBAHHBIX )KUBOTHBIX.



B 3aBucumMocTH OT Ucxona
MH(PEKIIMOHHOTO MPOLICCCa Pa3IMdaroT
nBe (POpMBI UMMYHHUTETA: CTCPUIbHBIM

U HECTEPUIIBHBIM.
CmepuitvHolil UMMYHUMEM
XapaKTEePHU3yETCS IOJTHBIM
[10JIaBJICHUEM BO30OYIUTEIIS.
Hecmepunvnoiit ummynumem
00yCJIOBJICH HAJINYHUEM
MH(ECKIIMOHHOTO arcHTaA.



B UMMyHHOU pEaKIIMU NPUHUMAECT
y4aCTHE CUCTEMA KOMILIMMEHTA.
CucremMa KOMIIEMEHTA — CJIOKHBIM
KOMILIECKC OCJIKOB YCHJIMBAIOIIHX
NCVCTBUE AaHTUTEI U (DAarOLIUTOB IIyTEM
AevCcTBUSA (DEPMEHTOB NENTUATHAPOIAS.
OTIICIIICHUE WX OPUCOCAUHCHHUE
NENTUACHBIX (PparMeHTOB (DOPMHUPYET
KOMILIEKCHI IEUCTBYIOIINE HA
MEMOpaHbI KJICTOK.



KJ1€TOYHBIN U TYMOPAJIbHBIA UMMYHUTET B
OpraHu3Me TECHO B3aMMOIEHUCTBYIOT.




HeliTpoduiibl akTUBHO pearupyroT Ha
XEMOTAKCUYECKUN CTUMYJI U SIBISFOTCSA
OCHOBHOM ITONYJIAIIMEN KIIETOK
BOCIIAJIUTEILHOTO MPOIECCa.

BTOpyro KJIETOUYHYIO ITONYJIALHEO
UMMYHHOU CUCTEMBI COCTABIIAIOT
MOHOIIUTBI, KOTOPBIC ABJIAIOTCA HE
OJHOCTHIO AU(HEPEHIIUPOBAHHBIMU
KJIETKAMU. 3PEJIbIE€ KIIETKU SABIISIOTCS
MakpodaraMu UjIx THCTAOLIMTAMH.



D03UHO(PUIEI SIBISIOTCS KICTKAMU
aHapmiakcu. OHM MOOUIBHBI HA pa3INYHbIC
XEMOTAKCUUECKUE CTUMYJIbI U IPOSBIISIIOT
CIIOCOOHOCTB K (paromurTosy. Coaepkar
MUPOKCHUIA3Y U KUCIYIO (pochoTary.
[Iupokcraasza 303MHOPUIIOB 00JIEC aKTUBHA B
pa3pyIICHUU Napa3uTOB 34 CYET COACPKAHUS
OpoMMIOB. | €IbMUHTBI MOT'YT OBITh
PE3UCTECHTHEI K (pepMEHTAM HEMTPOPHUIIOB 1
MakpodaroB, HO pa3pyLIAOTCSA

100y pHBIMU OCJIKAMH 303UHO(MHUIOB.



ba3o(uiabl 1 MUX aHAJIOTH TYYHBIC KIICTKH
B KPOBM M B TKaHAX COJIEPKAT B IpaHyJIax
rerapyuH U TUCTaMUH. BTopas nomyJiaius
TYYHBIX KJICTOK BBICTHUJIACT CIM3HUCTYIO
JKK'T conepkuT MeHbIe rerapuna u
rMCTaMHHA. Y YEJIOBEKA HET BHIPAXKEHHOU
i hepeHInanim 3TUX GOopM KIIETOK.
ba3o(uibl U Ty4HBIE KIETKA UMCIOT
MEMOPAHHBIE PEUEIITOPHI s
KOMILJIMMEHTA, CBI3BIBAFOIICTO KOMILJICKCEHI
MMMYHOTTIOOYJIMHOB «E).



I lepBBIN 3TAIl KIIETOYHOTO UMMYHHUTETA
CBSI3aH C aKTHUBaLUeH 1-KIETOK,
PACHO3HAIOIINX CHCIM(PUICCKUN aHTUTCH.
[Tonmyssinust B-kiieTok cnenuduyHa K
OCJIKOBBIM QHTUI'€HAM, BCTYIIACT B PECAKIIMIO
CO3PEBAHMS U MPOAYKIIMIO AHTUTEN Ha
naHHbeI aHTUreH. 1lpu BcTpeue 1- u B-
KJICTOK B JIMM(POUIHBIX (DOIJIMKYIaX
IPOUCXOAUT HAKOILUICHUE AHTUTEI —
CIICLU(PUYECCKOTO KIOHA U (DOPMHUPYETCS
CIICHIU(PUICCKUH UMMYHHBIN OTBET.




KneTkn muM@pouHO UMMYHHOU
CUCTEMBI HAXOIATCA B KPOBH,
IM(pE U BO BCEX TKAHSIX KPOME
LICHTPAJIbHOU HEPBHOU CUCTEMBI.
OgHaKo, B OpraHU3MeE NPOUCXOIUT
OCTOSIHHASI MUTpans JTUM(pOILMTOB
B MECTO BHEAPECHUSA AaHTUTECHOB.



KJIETOYHBIK UMMYHHUTET
00yCJIOBIEH (DOPMHUPOBAHUE U
JNEUCTBUEM AHTUTEJ BHYTPU KJIETKH
Mo Ty (paroumTo3a, a
T'YMOPAJIbHBIA — JIEUCTBYET BO
BHEIIIHUX KJIETOYHBIX KUJIKOCTIX, U
3T aHTUTEIIA IIPOAYLIUPYIOTCSA B
OCHOBHOM B — KJieTKamu.



AHTHTENA OTIIMYAIOTCS 00JIbIINM
pPa3HOOOpA3HUEM aHTUTCH
B3aMMOJICUCTBYOIIMMH CBOXCTBAMH.
IIoCcTOSSHHO IPOAYIIUPYIOTCS Pa3IUYHbIC
M30TONBI UMMYHOTJI00YIHHOB. B kxpoBH
YEJI0BEKA YCTAHOBIICHO S PA3JIMYHBIX
KJIACCOB MMMYHOITIOOYJIMHOB: I1gA, IgD,
IgE, IgM, IgG.

TunmruHas MOJIEKYJIa aHTUTEIA COCTOUT U3
IBYX TSKEJIBIX HACHTUYHBIX Hener (H) u
IBYX UACHTUYHBIX JICTKUX Heneu (L).



OCHOBHYIO MacCy UMMYHOIJIOOYJIMHOB
coctaBisaroT IgG (70-80%). Y demoBeka u
HEKOTOPBIX BUIOB *KUBOTHBIX 1g(G MOTYT
IPOXOJUTH Yepes IUIaneHTy. IgA
COCTABJIICT OCHOBHOM KJIACC AHTHUTEII
MOJIO3HWBA U CEKPETOB CIIOHHBIX KEJE3,
CJIN3HU U CII€3HOU YKUJIKOCTH.

B KpoBH JOMAIIHUX dKUBOTHBIX
OOHapYy>KEHBI TPHU Kj1acca
UMMYHOTTIO0OynrHOB: IgM, 1gG, IgA.



AHTUTCHHBIE YYaCTKU,
BCTYHAOLINE B
MMMYHHYI0 PEAKIUIO C
AHTHUTEJIOM HA3bIBAIOT
oemepmuHaHmamu.



IMMyHHBIEC peaKIIUH MPOSBIISIOTCS B
pPa3JIMYHBIX (POpMaxX: arrIFOTHHALMS
(CKJIeMBaHUE aHTUICHHBIX YaCTHII),

npenunuTanus (arperanuu

HEPACTBOPHUMBIX KOMILJIEKCOB), JIU3HC

PACTBOPUMBIX AHTUI'€HOB, HEUTpAIN3allHs
(00e3BpeKMBAHUE TOKCUHOB), OTICOHU3ALIMS
(ycuneHue (parouuTapHOM aKTUBHOCTH),
[IUTOTOKCUYHOCTH (T'HO€Ib aHTUTC€HOB ITO/]
NN CTBUEM IIUTOTOKCHUHOB).



C1ioCOOHOCTh UMMYHHOU
CUCTEMBI OTBEYATh HA
CJICAYIOIINE BBCACHUS
AHTUT'€HA HA3BIBACTCS
UMMYHHOU RAMAMDBIO.



