0 Y4gacTue CUCTEMBI HNMMYHHUTCTA B

MPOTUBOMH(EKIIMOHHOM 3aIUTE OPTraHU3MA.

o HemHoro teopuu.

i HMO OJLI



[J1aBHYI0 POJIb B IPOTUBOMH(PCKIIUOHHOMN 3ALUTE
Ur'PaeT He MMMYHHUTET, 2 PAa3HOOOPa3HbIe MEXaHU3MbI
MEXaHUYECKOIro yIaJIeHusI MUKPOOPTraHU3MOB
(KJIMpeHca)

B opranax apIxaHusi — 3T0 NPOAYKIMA CyPp(PpaKTaHTA U
MOKPOTBI, IepeMelIeHue CJAU3H 32 CUET ABUKCHUHU
PeCHUYCK MUJTUAPHOIO IMUTEJAMA, KAILJIA U YAXAHUS.

B KUIIEYHHKE — 3TO NEPUCTAJTBTHKA U BbIPA00TKA
COKOB M cJiu3el (IMOHOC Npu MH(pEeKIUU U T.11.)

Ha Ko:ke 3T0 MOCTOSIHHOE CJIyIMBAHUE U 00OHOBJICHHE
MUTETUSA, YeCaHUe

Cucrema HMMMYHUTCECTA BKJIKOYACTCHA TOIr/1a, KOIaa
MCXAHHU3MbI KJIHPCHCA HEC CIIPABJAAIOTCH.
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MyxkonnaaapHasi cactema opa OPBIA
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Taxum 00pa3zoM, YTOOBI BLIKUTH B OPraHU3Me
X035 IMHA MUKPOO J0J/I5KeH «3aKPeNUThC» HA
AMUTETUATHLHOUN MOBEPXHOCTH (MMMYHOJIOTH U
MHUKPOOHOJ0TY HA3LIBAIOT 3TO aaAre3uei, To eCThb,
IPUKJICHUBAHUEM)

OpFaHI/I3M JAOJIZKCH IPCIIATCTBOBATD a/JlIC3UMUA,
NCIIOJIb3YH MCXAaHU3MbI K/JIMPCHCA.

Ecin aare3usi npoM3o0I1iia, T0 MUKPOO MOXKeET
HONbITATHCHA NPOHUMKHYTH BIUIyOb TKAHM WM B
KPOBOTOK, IJle MeEXaHN3MbI KJIUPEHCA He padoTaloT.

B 3THX 1ejassx MUKPOObI BHIPA0ATHIBAKOT
(bepMeHTDI, paspyliaumme TKAHU X03IUHA

Bce nmaroreHHbie MUKPOOPIraHU3MbI OTJINYAKOTCH
OT HEMATOIeHHbIX CIIOCOOHOCTHIO BHIPA0ATHIBATH
TaKkue (pepMeHThI



» ECJIM TOT WJIM MHOU
MEXaHM3M KJIHPEHCA He
CIIPABJISAETCH ¢ MH(pEKIIUEH,
TO B 00pb0y BKJIIOUYAETCS
cuCcTeMa HMMYHHUTETA.



Chneunuduyeckas u
HecnenupuIecKkass AMMMYHHAS
3aIuTa

« [loa cnemudpuyeckon 3aiuTON IIOHUMAKTCS
CIICIIHAJIM3UPOBAHHBIC JIMM(OIUTHI, KOTOPHIE
MOT'YT OOPOThCS TOJIBKO C OJHUM AHTUT'€HOM.

» Hecnenmpuueckne pakTopbl UIMMYHUTETA,
TaKHE KaK (DaroluThl, €CTCCTBCHHBIC
KUJJIEPHBIC KJIIETKH ¥ KOMIIEMEHT (OCOOBIE
(b€pPMEHTBI) MOT'YT OOPOTHCA C HHPEKIUEH KaK
CaMOCTOSATEIIbHO, TaK U B KOOIIEpALMHU CO
CIICHU(pMUIECCKON 3aAIUTOM.
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CucreMa KoMILJICMEHTA

Cucrema
KOMILIeMeHTA

PepreHTHI, AaTAKYIOLHE H
PaspYUIANOLIHE CTEHKY KIETKH,
JOHS HP YEOLI[HE HMIDMIYHHBIE
KOMILTeKCHI; NPHBJIEKAOLHE

(arouHTOB; CTHMYIHP YEOLIHE Ko e,
BOCTATIeHHE

IIaTOreHa




Hecnenupuueckass 1 cnenupuyeckass ”MMYHHasA
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Mukpomop-
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» CHCTEMA MMMYHHUTETA COCTOUT M3
MMMYHHBIX KJICTOK, psiia
r'YMOpPaJIbHBIX (PAKTOPOB ¥ OPraHOB
NUMMYHHUTETA: BUITOYKOBOM KEJIC3HI,
CCIIC3CHKHU, TUM(POY3JI0B, a TAKKE
CKOILJICHUM JIMM(POUTHON TKAHH,
Han00J1€€ MACCUBHO
IPEACTABIICHHBIX B OpraHax
NBIXaHUS U IMUIICBAPCHUS.



» Opranbl HMMYHHMTETA COOOIAKOTCH
MEXKIYy CO00M M ¢ TKAHAMM OPraHu3Ma
yepes JuM@paTrudeckue coCyabl M CUCTEMY
KPOBOOOpalleHHUsI, YTO CXeMATHYECKH
[PeACTABJICHO HA PUCYHKE.
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OcHOBHBIE CITIOCOOBI HMMMYHOJIOTHY€ECKOU
3alUTHI

Cnoco0bl 32U THI 0T KAKI0M KOHKPETHOM UH(pEeKIUU
3aBUCAT OT BH/IA BO30OYAUTEIS U OT TOT0, HACKOJIbKO
I1yOOKO OH MPOHUK B OPraHMU3M.

IIpoTUB MUKPOOPraHU3MOB, HAXOAAIMXCH HA
IMOBEPXHOCTH DapbepHbIX TKAHEH BbIPA0ATHLIBAIOTCH
aHTuTesa IgA, KoTopbIe MPENnITCTBYIOT €ro
NaJIbHEH e aare3uu. JTOT TUII pearipoBaHu
YHUBEPCAJIEH U He 3aBUCUT OT BUAA BO30YyIUTEJI.

Eciim MUKPOO NPOHUK 32 0apbEePHYIO TKAHb, TO
BKJIIOYAETCS CJI0KHBIM apceHaJ ] MMMYHOJI0TH4eCKOn
3amuThl. [Ipu 3TOM XapakTep oTBETa 3aBUCHUT OT BHIA
MHKPOOpPraHu3Ma.



OcHOBHBIEC BHbI HMMYHOJIOTHYECKHUX
PEAKIIMHA U OT Yero OHU 3AIIUIIAKOT.

BripaboTKa aHTHTEI
KoMIuieMeHTapHbIN JTU3KUC
daronuros

Peakiius runepuyBCTBUTEILHOCTH
3aMEJIJICHHOr0 Tuma (00pa3oBaHUE
Makpo(QarajibHbEIX IPaHYJICM)

KnerouHass UTOTOKCUYHOCTD (KHJLIMHT)



BpIipadoTka aHTHTEJ]

[IpoTuB BO30yquTEICH HA MIOBEPXHOCTH SIUTEIINS
BbIpaOaThIBatoTCs IgA aHTHTENA

[IpOTHB MUKPOOPraHU3MOB, IPOHUKIITNX B TKAaHU
WJIA KPOBB BeIpaOaTeiBaroTcs IgG anTHTENA
yethipex noakiaccoB (IgGl, IgG2, 1gG3, 1gG4)
[IpoTuB mapa3uToB BeipadaTeiBatoTCs IgE
AHTHUTENA

[IpoaynieHTamMy aHTUTEI SBISIOTCS B-1TMM@pOIUTHI
B o4are MH(MEKIUMU, PETHOHAILHON JTUM(OUTHOU
TKaHH, TUMQOY3JIaX U CEIIC3CHKE.



« Baxubin pakr:

» Moaogon B-muM@onuT, TOIbKO 4TO
BKJIFOUMBIIIUMCS B UMMYHHBIN OTBET,
BHayJaJic BeIpaOaTeiBaeT IgM anTuTENA, a
3areM repekiatouaerces Ha IgA, 1gG v IgE

» [IpucyrcrBue IgM anTHTEN TOBOPUT 00
OCTPOM WU 00OCTPUBIICHCS UH(PEKIUH.



s AHTHUTEJIA -7TO OCJIKHU,
CBSI3BIBAOIIIMECS C TOBEPXHOCTHBIMU
AHTUTCHAMH MUKPOOPTaHU3MOB U C
OPOAYKTAMHU UX KU3HEACITCIbHOCTH
(HampuMeEp, C TOKCUHAMMU ).



» IgA mpensaTcTByeT aaAre3un 1
IIPOHUKHOBEHUIO MUKPOOPTaHU3MOB U
TOKCUHOB B MOJCIU3UCTYIO U CUCTEMY
KPOBOOOpaIlCHUS

» CBsa3aHHBbIE C [gA MHUKPOOBI M TOKCUHBI
3aTEM YJIAISIOTCS 32 CYET MEXaHUYECKOTO
KJIMPEHCA

» [gA peaknus Ha HHPEKIHIO HE
COIPOBOXKAACTCS O0JIEC3HBIO



IgA aHTHTE 12 OJOKHPYIOT aAre3UI0 BUpPYCa

host cell




IgA 0OJIOKHPYIOT TOKCHH

target
host cell




» [gG aHTHTEA CBA3BIBAKOTCSA C MUKPOOAMU U
TOKCMHAMM B TTTyOMHE TKAHEW WJIN B
[APKYISATOPHOM PYCJe

» OHH aKTUBHUPYIOT CUCTEMY JU3UPYIOLIMX
(epMEHTOB (KOMILIEMEHT) U (paroiuThl
(HEeUTpO(UIIBI), TAKUM 00pPa30M, YHHUTOKAs
OaKTepHUu W TOKCHUHEI

» [gG oTBET CONMPOBOXKIACTCS OOJIE3HBIO



IgG cBsA3BIBAETCH € MOBEPXHOCTHIO DAKTEpPHUH,
AKTUBUPYETCH CUCTEMA KOMILJIEMEHTA U
IMPOMUCXOAUT pa3pyllieHue daKkTepuun




IgE anTHTEa CBA3BIBAIOTCS ¢ 0a30(uiIaMu
M TYYHBIMHU KJIETKAMH

IIpu BCcTpeue ¢ mapa3uToM OHU BBI3BIBAKOT
BBIOPOC THCTaMHHA U JIPYTUX
OMOJIOTMYECKM aKTUBHBIX BEIICCTB U3 ATUX
KJIETOK

[ mcramMuH OpUBJIEKACT Y03UHO(DUIIBI,
KOTOPBIE OKA3bIBAIOT MOBPEKIAIOIIEE
NEVICTBUE HA I1apa3uTOB

[Ipu HapyienHom otBeTe IgE Mmoxer
BbIPA0ATHIBATHCS IIPOTUB HEMMAPa3UTAPHBIX
AHTUTEHOB, YTO IIPUBOIUT K aJUIEPTUAM



KoMmieMeHTapHbIN JIU3UC

CucreMa KOMILIEMEHTa 3T0 9 (hepMEHTOBR
0enkoBoi npupoasl (komroHeHTsl Cl, C2,
C3,...C9) u psaa perympyromnmx MOJICKYII

OTH (PEPMEHTBI AKTUBUPYIOTCS KOMILIEKCOM
antureH-anTuteso (IgG wnu IgM) n mu3npyror
3TOT KOMILIEKC

IIpu oTCcyTCTBUH J1a)KE OJTHOTO KOMIIOHEHTA JIN3HUC
He npoucxoauT (IIpumedanue, 6e3 C9 mu3nc ueT,
HO 3aMEIJICHHO)

B mpouecce akTuBanuu KOMILIEMEHTA OT €r0
KOMIIOHEHTOB C3 1 C5 OTIIEIIISIOTCS MOJICKYJIbI
C3a u C5a (aHaDUITOTOKCHHBI ), KOTOPBIE
IIPUBJICKAIOT HEUTPO(PUIIBI, BEI3BIBAIOT
pPACIIMPEHUE COCYAOB C MOBBIIICHUEM
IIPOHUIIAEMOCTH M aKTUBUPYIOT CBEPTHIBAEMOCTh
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» DaronuTo3 — 3TO NONIOIECHUE MUKPOOPraHU3MOB
M MEJIKMX YaCTHUI] 0COOBIMH KJIETKAMH C UX
OCJIEAYIOIIUM KUJUIMHTOM (YOUKCTBOM)
IIEPEKHUCHIO BOAOPOJA U IPYTUMHU KUCIOPOIHBIMU
paJuKalaMyd U PACTBOPECHUEM C IIOMOIIBIO
IPOTCOIUTHICCKUX (DEPMEHTOB, INIABHBIN U3
KOTOPBIX — TPUIICHH.

» OCHOBHBIMH (ParouTamMu SIBIASIOTCS HEUTPODUIIBI
U TKaHEBbIe Makpodaru (3penas popma
MOHOIIMTOB KPOBH)

» Ha pucynke nokazan makpodarajibHbIi
(harouTO3 YaCTUIL YIS









OOpa3oBaHue TUTAHTCKUX MHOTOSIIEPHBIX KJIETOK BOKPYT
(parouMTHPOBAHHOIO MaTepUaJia







XEeMOTaAKCHucC

«Cay4an U3 KUZHUH.

IIpoTuB 0aKkTepuil BHIPA00OTAIUCH
anturea IgG. AT coeauHUIUCH €
OaxkTepuent (anTurenom — Al).
Komiuiexke AI'-AT akTtuBupyer
(bepMeHTBI — CUCTEMY
KoMILIeMeHTa. B nmpouecce
AKTUBAIIMHU OT KOMILJIEMEHTA
OTIHEIJISAIOTCH (PparMeHThl —
aHA(PUIOTOKCUHDBI, KOTOPbIE
SIBJSIIOTCH (PAKTOPOM XEeMOTAaKCHCA.
IIpuBjIeYeHHbIE «KBKYCHbIM
3amaxoM» aHAPUIOTOKCUHOB,
HEUTPO(PHUJILI HAYUHAKOT
nepeMelnieHue B CTOPOHY OaKTepui



daronuros




Ceneszenka. Parouuros 3puTpONUTA
Marpodparom

KpacHble cTpeJIKH
VKA3bIBAKT HA
KPOMKY TOHKHX
BhINSYHBAHHH
MeOpaHbI -
NnceBaONMO MM,
KOTOpbIe
Makpodaru
BbITSTHBAKOT
BIepe], YTOObI
NOrJIOTHTh KJIETRY.




darouurTo3 dakTepu Makpodarom




= OCHOBHBIMM (paronyramMy OpraHu3Ma
SIBJISIFOTCS. HEUTPO(PHIIBI OIarogaps ux
OOJIBIIOMY KOJIMYECTBY M OBICTPOM
BBIPA0OOTKE B KOCTHOM MO3TE

» Ha noBepxHoCTH (harouuTOB UMEHOTCS
peuenTopbl K C3 KOMIIOHEHTY KOMILIEMEHTA
u Fc-pparmenty IgG

» Eciu Oakrepun nokpseiTel IgG anTuTE1aMU
M KOMIIJIEMEHTOM, TO (DaroLiTO3 PE3KO
YCKOPSIETCS, YTO IOKA3aHO HA PUCYHKE.



DATGUNT Pewsnrop C38
KOMITOHBHTR
KOMUSIEMeHTs
Peuentop Fe
HoarMeHTa g G
HOMMOHENTDI
g G AT CHETEMES

KOMTIIBMEHTS



PacnpenesieHue (paroruToB B
OpraHu3Me

» Makpodaru HaxoasaTCs B TKaHSIX MOCTOSIHHO. Eciaun
MM HY>KHa IIOMOIIb, TO U3 KPOBU IIPUOBIBAIOT
MOHOLIMTHI M MIPEBPAIAITCS B MaKpodary.

» CymecTByIOT CrienuaIn3upOBaAHHbIE MaKpOdaru
IIEYEHU U CEJIC3EHKU, KOTOPHIE OUUIIIAIOT KPOBb OT
Yy»KEPOIHOI0 MaTepralia, CTapbiX KJIETOK KPOBU U
MIPOAYKTOB paciiajia TKaHEW.

» Helitpoduniibl B ouar nH@EKIUKU IpeObIBAIOT U3
KPOBU 10 MEXAHU3MY XEMOTAKCHUCA.



IleyeHouHbIe Makpodaru GparouuTUPOBAIH
YACTUIBI METHJIEHOBOI0 CMHET0, BBEJICHHOIO B
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Peakuusa runepuyyBCcTBUTEAbHOCTH
3aMeIJIEHHOI0 THIIA

MuKkoOakTepru TyOEpKyIe3a U APyTrue
MUKPOOPraHU3Mbl BEDKHMBAIOT BHYTPU
Makpodara

T-1uM@OLUTEI BEIICISIOT BEIIECTRA,
IPUBJICKAIOIINAE K MECTY HHMPEKIUH JPYTUX
Makpoharon

dopmupyeTcsa MakpodaraabHas IpaHyJioMa
Makpodaru Belpa0aTeIBarOT BUTaMUH D
[IpoucxoauT KanbLUM(PUKAILKAI oUara



KpoMe TyOepkyne3a K TaKUM HUHQPEKIUIM
OTHOCSITCH:

Cudununc
IIpokaza
Yyma
Tynsapemus

YacTtrnuHo — Opy1ennes, CallbMOHEIIE3,
XJIaMHUJHA03 U APyTHE
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KnerouHast IMTOTOKCUYHOCTD (KUJIJIHHT)

T-mumdonuTel kuIIEpshl (MUTOTOKCHYECKHE T-
JTMMQOIATHI) U €CTECTBEHHbIE KMIUIEpHBIE KIETKH (NK —
KJIETKH) 00JIaJIat0T CIIOCOOHOCTBIO IPUCOCAUHATHCS K
’KABOTHBIM U TPUOKOBBIM KJIETKaM M BBIICJIATH BEIIECTRA,
yOHBAOIIME 3TH KJICTKH.

K ’KMBOTHBIM KJIE€TKaM, MOJJICKAIIUM KHJUIUHTY,
OTHOCSITCSI MPOCTEUIINE U U3MEHECHHBIE COOCTBCHHBIE
KJICTKY (BUpYyCHast HH(MEKIMS, PaK U IPYTUE MYTaIMH )

Ha moBepxXHOCTH KUIIJIEPOB €CTh PELENTOPHI K Fc-
¢pparmenty IgG

KwyumiHr kiteTok mokpeIThix [gG aHTUTETAMY HUIIET
aKTUBHEE, 4eM KJIETOK 0e3 IgG Ha moBEpXHOCTH



EK-xjJdeTKH 1 KJIeTOUYHAA

HMUTOTOKCHAYHOCTD

Armapar I' oo msa

EK-xkaeTka AHOMAILHAA

/\7 KJIeTKa
[ " vy
3 { ‘ 2

LIIAT 1:
PacmozHaBaHiie
H aare3usa

JIx3uc
AHOMAILHBIX

Moaekyasl
nepdopuHa

IToper,
o6pazoBaHHbIE
i nep$opHHOBEIM
KOMILIEKCOM

NK Abnormal
cell







-KHJLJIEPBI AaTAKYIOT
I0 COOCTBEHHVIO KJIETKYV

JInM@pouuThI

CHEHHV



KieTouHas HMTOTOKCUYHOCTh — ITIABHbIN
CII0OCOO 3aIlUThI OT BUPYCHBIX MH()EKIIUU

Kpome 31oro, 1mMpOUUTEL U APYTUE KICTKU
CHUHTEC3UPYIOT ajib(Ppa-, 0€Ta- U raMMma-
MHTEP(DEPOHBI,

NuaTEpPepOHBI SABISIOTCS CUTHAIOM IS
3apaKeHHbBIX KJIETOK, UTOOBI OHU HE
PEIPOAYLUPOBAIN BUPYC, a IS 3H0POBBIX
KJICTOK, 4YTOOBI OHM HE BITYCKaJIM €0 B C€0s
AntuTena IgG CBSI3BIBAIOT BUPYC,

BBIXOSAIIAN U3 PA3PYIIECHHBIX KIIETOK, a
KOMILJIEMEHT JIM3UPYET €TI0



