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3awuTta oguHaKkoBa ANA NaToreHHbIX U HeNnaToreHHbIX 0akTepumn.

[dencrtByeT NOCTOAHHO AJiA NpeaoTBpaleHna NHeKUnn.

MNMpepynpexaaeT NPOHMKHOBEHME 3a cyeT husnyeckux dapbLepos:
KoXXHble NOKpOBbI

Cnusucran n ee cekpeThbl

lNMpeaynpexpaet NPOHUKHOBEHME 3a CYET MeXaHN4YeCKUX bapbLepoB:
PeCHUYKM anuTenua AbiXaTenbHbIX MYyTEU.
ABunXyLasaca XUuaKoCcTb MOYEeBbIBOASLLUX NyTENn
[1BMXXeHne CrioHbI.




I. NMpeaynpexaaeT NPOHUKHOBEHUE 3a CYET XMMUYECKOro
BO3OEeUCTBUA.

Jlnzouum (B cnesax, CriroHe U T.4.) — 0COOEHHO aKTUBEH NPOTUB
rpamnonoXnTesibHbIX 0aKTepui.

Nepokcupasa

Kucnas cpena cnoHbl, NoTa U coaepXumMoro xenyaka.
Bbicokoe coaepkaHue coneun B CrIlOHe npeaoTBpallaeT pocT
OCMOYYBCTBUTESIbHbIX ODaKTepun.

Il. Hanunune HopmanbHoON MuUKpodnopbl (MMKpobuoTa).

MpeactaBuTenn HopmanbHOM MUKPOdNOpPbLI He AAKOT 3aKPEnUTbLCA U
Pa3MHOXaTbCsl NAaTOreHHbIM 6aKkTepuaMm
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AHTUFEHNMPE3SEHTUPYIOLLUE KITETKW

Makpodaru, aeHapuTHble KrneTku Tunos 1 n 2, B-numdcpountol
PEIYINATOPHLIE KINETKU
T-xennepbl TMINIOB 1,21 3
QODEKTOPHbLIE KINETKUA
Nna3matnyeckue knetku (andpdepeHumpyrowmeca ns B-numdountoB);
LinToTokcuyeckue T-knetku ¢ cheHotunom CD8+ (unu T-kmnnepobl);

AddekTopHble T-kneTkn BocnaneHus ¢ peHotunom CD4+(unum T-
nMMdounTbl, OTBETCTBEHHbIE 32 TMNEepPYyBCTBUTENbHOCTb 3aMeASIeHHOro
TUNa);

Hentpodunbl, 303nHoUnbl, 6a3odunbl, Ty4YHbIe KITIeTKU, HaTypanbHble
kunnepbl (NK-knetkun), makpodarn.

KINETKU MAMATA

T-kneTkn namatm ¢ cheHotunom CD8+, T-kneTkn namMAaTn ¢ peHOTUNOM
CD4+;

D,OHFO)KMBYLIJMG nria3mMmaTuyecKkue KrneTku, B-kneTtkm namatum




HaTtypanbHble Kunnepbl
HaTypanbHble Kunnepbl aTakyrOT U YHUUYTOXAKOT YyXXepoaHble KNeTKU

3a cYeT BO3AEUCTBUA Ha HUX nepcopmHaMU U rpaH3MaMM.
OcHOBHasi MULLIEeHb BUPYCUH(DPULUPOBaAHHbLIE KITeTKU, OnyXxorieBble
KITeTKM, U HEKOTOPble MUKPOOpPraHnamMmbl. BbipabaTbiBalOT LUTOKUHDI
U perynupyrot Hekotopble pyHKkuuu T n B nuncouunTos.

Cuctema KoMnieMeHTa
Cucrtema coctout n3 oonee yem 30 GenkoB. YouBaeT 6akTepum,
NnpuBNeKaeT KNeTKU B ovyar MHeKunn, HenTpanusyeTt BUPYCbl U Ap.

LIUTOKMHBLI

ABnNAKTCA CUrHaNbHbIMU MOMEKYSlaMU UMMYHHOW CUCTEMbI.
OcyLecTBNAKOT CBA3M N KOONEepaLUIo KINeTOK Mexay codon, a Takxke
pPa3nnyHbIX LEHTPOB roJIOBHOro Mo3ra.




MoHouutbi/Makpocdarm

[ABuUraroTca n3 KpoBu B TKaHU, NOrnowaroT U nepeBapmBaloT bakTepum,
rpuodbl, YyXXepoAHble KIeTKWU, NOBpPeXAeHHbIe N NOrnoLumne KneTku.
Hentpodunbl

LiMpkynupyroT B KpOBM, NOrfnoLwaT U nepeBapuBaroT bakrepmun, MoryTt
ABUraTbCA B TKAHW B OTBET Ha CUrHanbl OT 6aKTepumn, 6eyfIkoB CUCTEMbI
KOMMJfeMeHTa unm moHouutoBs/makpodaros.

Qo3unHodunbl

LiMpKkynupyroT B KpOBM, NOrMnoLwaoT U nepeBapuBaroT baktepmun. MeHee
aKTUBHbI, YeM MoHouuTbl/Makpodarn n HentTpodunbl. BbICOKO aKTUBHbLI MO
OTHOLUEHUIO K Napa3utam (YepBsaM u Ap.)

Ba3odunsbl

Copepxat rpaHyrsbl, KOTOpble OCBOOOXAal aKTUBHbIE aMUHbI

(rmcTaMunH, CepoOTOHUH U Ap.), BOBNEYeHbl B 3alUTHbIE U annepruyeckue
peakuuun. BbipabaTbiBaloT BelecTBa, NpuBrieKarowme HeMTpouroBs U
303nHOUNoB.




nojauanuoHbl (JIHK,
JUNUI A,
KAPAMOJMHMH,
remapyvH v ap.

IIyTh akTHBAUU AKTHBATOP Hauauso 3amura
AKTHBALMU/K
OMIIOHEHTKO
MILJIEMEHTA
Kunaccuuecknii Kommieke anturesam | Cl1 MukpoOsl,
antuten (IgG1,IgG2, KOMILJIEKChI
IgG3 nau IgM), IgA AHTUTE] U
uiau IgE ¢ Bupycom pacTBOpUM -
BE3UKYJIAPHOIO BIX
CTOMATHUTA, AHTHUTCHOB
MHUKOILIA3MbI U KJICTKH
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O0akTepuu, TPUIIAHOCOMBI,
JICHIIIMAHUM, MHOTHE TPUOBIL.
I'ereposiornynsbie
IPUTPOLHUTHI, MOJTUCAXAPU/IBI
U HEKOTOPbIe KOMILICKChI
IgG, IgA wim IgE c
AHTUTCHOM

Iyt AKTHBATOP Hayvauso 3amura
AKTUBALUU AKTHUBALMHU/KOM
MOHEHTKOMILIE
MEHTA
AabrepHaru- | Kierku, uH(pUUUPOBAHHbIE C3 MukpoOsbl,
BHBIN BHPYCOM, Pa3IMYHbIC KJICTKH




ITyTh akTHUBaIIUM AKTHBATOp Hauano 3ammra
aKTUBAIIN/
KOMITOHEHTK
OMILIEMEHTA
JIEKTUHOBBIN He 3aBucur ot anturen. Clq Paznuunblie
MaHHaH-CBA3bIBAIOIINA MHUKpPOOKBI. B
JIEKTHUH, KOHTJIFOTUHHWH, TOM YMCJIIE
JIETOYHBIA TTOBEPXHOCTHO- MMKOILIa3MBbI U
akTuBHBIC Oesiku A 1 D PETPOBUPYCHI (
He BIY)




dbddexT MexaHu3m peaju3amuu

OncoHu3anmuss MUKPOOPraHu3sMoB | @arouuTsl UMEIOT PelenTOPbI K

U MIMMYHHBIX KOMILJIEKCOB ONICOHU3UPYIOIIUM OeJIKam
KOMILJIEMEHTA

AKTHBaNMs JeiKOIUTOB 3a cueT npuBJIeYEeHUS] UMMYHHBIX
KJIETOK

JIM3uc KiIeTOK-MULIeHEeH CoOopka MmeMOpaHoaTaKyIOLIETO
KOMILJIEKCa

OoncoHu3anu (rp) — aejarb Cbea00HbIM




LINTOKUHbI — 6eNfIKu aKTUBNPOBAHHbIX KNETOK
UMMYHHOMU CUCTEMbI, 0becneynBaroLme
MEeXKIeTO4YHble B3auMOOeUCTBUA.

K untokmHam otHocaTca nHrepdgepoHsl (IFN),
UHTepneunkuHbl (IL), xeMoKuHbl, pakTopbl HEKpO3a
onyxonu (TNF), konoHnectumynupyrowme dakropbl
pocTta (CSF)

Colony Stimulating Factor (CSF) Granulocyte-Colony
Stimulating Factor (G-CSF), Macrophage-Colony
Stimulating Factor (M-CSF),
Granulocyte-Macrophage-Colony Stimulating Factor
(GM-CSF)




* CemeunctBo 1(4yeTbipe anbda cnupanbHble CTPYKTYPbI)
NMNopncemencrtBo IL-2
NoaocemeunctBo INF
Noacemencrtso IL-10

e CemencTBO 2 (ANMHHOUENOYEeYHble MONEKYIbl)
IL-1 (Bkntoyas IL-1 n IL-18)

e CemenctBo 3 (KopoTKoUueno4YeUYHble MONEeKYnbl)
IL-17 (Mano oxapakTepn3oBaHO, Bbi3biBaeT
nponudepaunto T KNeTokK u
LUTOTOKCHUYECKUN achhekT

e CemenctBo 4 XeMOKUHbI




MHTpaKpMHHbIﬁ — AeNCTBUE LIUTOKMHOB BHYTPU KNeTKU-NpoAayLeHTa;

CBA3blBaHWE LUTOKUHOB CO creundnyecKuMm BHYTPUKIIETOYHbIMUN
peuenTopamu.

AyTOKpVIHHbIVI — AeNCTBME LIUTOKUHA HA caMy CEKPETUPYIOLLYIO KIETKY.
Hanpumep, nHtepnenknHol — 1, 6, 18, TNF- a aBnsoTca ayTOKPUHHbLIMU
aKTuBmpyrowmmm hakropamm ana moHouutos/makpodaros

napaKpVIHHbII/I AencTBMe LUTOKUHOB Ha GnM3KopacnonoXeHHble
KneTku u TkaHu. Hanpuwmep, (IL-1, 6-12 u - 18, TNF- a) npoayumpyemble
Makpodparom, akTuBupyroT T-xennep (Th0), pacno3Harowmm antureH u MHC
Makpodpara.
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SHAOKPUHHbIN — IENCTBUE LUNTOKMHOB Ha PacCTOSIHUU OT
KneTok-npoayueHTtoB. Hanpumep, IL— 1, -6, n TNF- q,
NOMMMO ayTO- U NapakpUHHbLIX BO34EUCTBUN MOTYT
OKa3blBaTb ANCTAHTHOE MMMYHOPErynaAToOpHOe AeUCTBME,
NUPOreHHbINn adodexT.

MHOoyumpytoT BeipaboTKy 6enkoB ocTpou doasbl

rernatounTamiu, Bbi3biBakOT CUMMNTOMbI NHTOKCUKaLUNU U
MYJIbTUOPIraHHbIE MOopaXXeHNA Npu TOKCNKO-

CENnTUYECKUX COCTOSAHUAX, BIUAIOT HA NaMATb, OTHOLLEHUE
K nuule, Bbi3blBaOT COCTOAHME aenpeccun n ap. adpdekTbl
LeHTpanbHON HEPBHOWN CUCTEMBI
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IMIABHBIE UTEHTU®UKAIIMOHHBIE CD- MAPKEPBI KJIETOK
Oobo3nauenue knacmepa Knemku
CD10, CD34 JIum¢pouaHas cTBOJI0Bas KJIETKA
CD3 T-numdouut
CD4 T-unaykrop/T-xeanep
CDS IHuroToxkcnueckasa T-kiaerka
CD19, CD72, CD79 u ap. B-nmumdouut
CD16/CD56 NK-kJjerka
CD14, CD64 Mononut/mMakpogar




MaBHbIA KOMMNJIEKC TMCTOCOBMECTUMOCTMU - 3TO rpynna reHoB U
KOAUPYEMbIX UMW aHTUFeHOB KNEeTOYHOM NOBEePXHOCTU, KOTOPbIE

WUrparoT BaXXHEULWYHO POSib B pacno3HaBaHUU YyXXepOoaHOro u B pa3BUTUM
WMMYHHOIO OTBeTa.

AHTUrenol MHC nogpasgensitotca Ha aHTUreHbl Krnacca | v aHTureHnbl knaccal ll

AHTUrennol knacca | (MHC |I) Bknroyarot aHturedol HLA-A, HLA-B n HLA-C.
(HLA - human leukocyte antigen) npeacraBneHbl Ha NTOBEPXHOCTU BCEX
COMaTUYEeCKUX KIeTokK, HeobxoanmMbl Ansi pacno3HaBaHus
TPpaHCHPOPMMPOBAHHbIX KIETOK LUTOTOKCUYECKUMU T-nnmcpouutamm.

AHTUrennl knacca Il (MHC Il) Bknroyarot aHtureH HLA-D) HaxoasaTca

Ha NoBepXHOCTU MaKkpodaroB n B numdouuntos.

BaxHeunwasn doyHKUMA aHTUreHoB Knacca ll - obecnevyeHne B3anmoaencTeus
¢ T-numdoumntamm B npouecce MMMyHHOro oTBeTa.




MaBHbIA KOMMNJIEKC TMCTOCOBMECTUMOCTMU - 3TO rpynna reHoB U
KOAUPYEMbIX UMW aHTUFeHOB KNEeTOYHOM NOBEePXHOCTU, KOTOPbIE

WUrparoT BaXXHEULWYHO POSib B pacno3HaBaHUU YyXXepOoaHOro u B pa3BUTUM
WMMYHHOIO OTBeTa.

AHTUrenol MHC nogpasgensitotca Ha aHTUreHbl Krnacca | v aHTureHnbl knaccal ll

AHTUrennol knacca | (MHC |I) Bknroyarot aHturedol HLA-A, HLA-B n HLA-C.
(HLA - human leukocyte antigen) npeacraBneHbl Ha NTOBEPXHOCTU BCEX
COMaTUYEeCKUX KIeTokK, HeobxoanmMbl Ansi pacno3HaBaHus
TPpaHCHPOPMMPOBAHHbIX KIETOK LUTOTOKCUYECKUMU T-nnmcpouutamm.

AHTUrennl knacca Il (MHC Il) Bknroyarot aHtureH HLA-D) HaxoasaTca

Ha NoBepXHOCTU MaKkpodaroB n B numdouuntos.

BaxHeunwasn doyHKUMA aHTUreHoB Knacca ll - obecnevyeHne B3anmoaencTeus
¢ T-numdoumntamm B npouecce MMMyHHOro oTBeTa.
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KneTtkm

**
LluTOKMH NMpoAayueHTbI MULLIEHM PyHKUUN
KneTtku- Poct n andhdepeHuupoBka
GM-CSF Th kneTku npeawecTBeHH | MOHOUWUTOB U AeHOPUTHLIX
KU knetok (DC)
Th KkneTkun co-stimulation
Bbi3peBaHne u
MOHOLMUTI B KNneTku
IL-1a makpodparu nponuchepauus
IL-1p B kneTku NK kneTku aKTuBauums
DC (aeHApUTHLIE) BocnaneHue, octpas dasa
pa3nunyHble
oTBeTa, nMxopapkKa
aKTUBUPOBaHH
IL-2 Th1 KneTkN bieTubB pocT, nponudgepauums,
knetkn, NK akKTuBauusi

KINeTKnN




LnTokuH NMpoayueHTbI KrneTku MuiwleHum PyHKUNN**
CTBOJIOBbIE
L3 Th KneTku KIETKY pocT n andhdepeHUMpoBKa
NK knetiu TYUYHbI€ KNeTKU POCT W cekpeunA
rmctammHa
aKTUBUPOBaAHHbI nponucgepaums u
e B KNneTku anddepeHunpoBKa
IL-4 Th2 kneTku '9G, u cunres IgE
Makpodparu MHC knacc i
T KNeTKun nponudepayus
nponudepauusa n
IL-5 Th2 kneTkun axm:vgp:s::;;bl anddepeHunpoBka
cuHTe3 IgA




KneTtkm

MTOKUH MNpo €HTbI DOYHKUNN**
L poAayu MULLUEHU yHKU
aKTUBUpPOBaHH anddepeHUUpoBKa B
ble B KneTtku nrna3maTuyecKkme KneTku
MOHOUUTEI nnasmaTuyeck OOAYKUMS aHTMTEN
IL-6 Makpodaru ue KrneTku poAay
Th2 KneTtku

CTBOJ1OBbIE

KNeTKN CTPOMbI u epeHUUDOBKA
KNeTKM AndgepeHump
pa3nunyHble ocTtpas ¢pasa oTBeTa
CTpOMaribHbIE
anddepeHunpoBkKka B
KNEeTKN KOCTHOIo CTBOJIOBbIE
IL-7 npeawecTtBeHHUKM Bu T
Mo3ra KNEeTKU
KNeToK
U TUMyca
mMakpodoaru
IL-8 3HOoTeNnuanbHbIe HenTpodhunbl XeMoTaKCuc
KNeTKU




KneTtkun

NTOKMH [NMpoayueHThI OyHKUNN™*
L poayu MUALLEHY YHKL,
MaKpochary CAM wn akcnpeccud
Makpodparm, LIUTOKVHA
TNFa | TydHble kneTku, NK
onyxoresble
KNETKN y rmbenb KNeTokK
KNEeTKU

darounTtbl | dparoumTos, npoaykums NO
TNF- Th1 n Tc kneTkn onyxonesble
KIETKU

rmoenb KNeTok




MpoBocnanuTtenbHble LUTOKMHbI, HEOGXOoAUMbI ONS
aKTMBaLun HenTPodUIoOB U MOHOLMTOB U NMPUBJIEYEHNS
3TUX KJTIETOK B o4ar BocnarneHus.

XeMOKUHbI -6enku gnuHoun okono 100 amMHOKUCHOT,
CUHTE3UpPYeTCA B pasfiIMYHbIX TKaHSAX.

XeMOKMHbI AeUCTBYHOT Yepes peuenTtopbl, cocTosLwmne ns3
CeMU TpaHCMeMOpaHHbIX AOMEHOB U conpsXXeHHble ¢ G-
OenkamMmm Ha NOBEPXHOCTU KNEeTOK
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CemencrBa O6Go3Ha4YeHun CTpykTypa OcobeHHOCTU AenucTBUA,
e MMLUEHb
Anbda- CXC uucTenH — X Ctumynupyet
XUMOKUHbI aMMHOKUCNOTa- | NPenMyLLeCTBEHHO
LUCTENH XeMoTaKkcuc HenTpocunnos
BeTa-xeMOKUHbI CC LUCTEUH — CTumynupyeTt xemoTakcuc
LUCTENH MOHOLIUTOB U
numdgounToB
PpaaKTankuvH CXXXC uucteuH- 3 (X) | T-numdounTbl
aMWHOKUCHOTDI
- LUCTEUH
JlnmdoTakTnH CXXXC uucteuH- 3 (X) | AKTUBUpoBaHHble T-

aMWHOKUCIOTbI
- UUCTEVUH

nmmdpoumnTbl, MOHOLMUTDI,
NK- knetkm




Tun MNMpoayueHT MexaHu3m gencrtBus AdbdekT

uHTepdepoHa
IFN-a MOHOHYKIeapH | YrHetaet KnetouyHyr | [IpoTMBOBUPYCHLIN,
ble paroyuunTbl nponudepaymio, nNnpoTUBOONyXorneB
CUHTE3 bin
IFN-B | PubGpobnacTbl | aMUHOKUCIIOT.
YcunuBaet

| Tuna | IFN-€ ¢nbpobnacTel | NUTUYECKoe
aeucteue NK Ha
IFN-K anuTenuaribHble | KNeTKN-MULLEHM,

KINeTKU nHayuupyet
3Kcnpeccuio

IFN-w | nenkouuTbl aHTureHos MHC I n
nogaBnsiet

¢opmupoBaHue Tex
e aHtureHos MHC i




Tun NMpoayueHT MexaHu3m gencrtBus AdbdbekT
uHTepdepoHa
Il Tuna | IFN-vy | T-numcounTtsl | CTUMYNUpyeT akTUBHOCTb Perynupyet
n NK T- n B-numdounTos, cneundunyecknu
MOHOLMTOB/Makpodgaros, WMMYHHbIWN OTBET "
HenTpodumos. Ycunueaet Hecrneumndunyeckyro
akcnpeccuto mornekyn MHC | peancTteHTHOCTb

|, MHC I, nngyuupyet
arnonTo3 akTUBUPOBAHHbIX
Makpodaros,
KepaTUHOLNTOB,
renaTtoumnToB, KNeTokK
KOCTHOIo Mo3ra,
9HOOTENUOLUNTOB U
nogasngaeT anonTo3
nepngepmnyecKnx

HEWPOHOB




Tvn NMpoayueHT MexaHunsm A hekT
UHTepdepoHa AencTBuA
lll tyna |IFN-A | 9nuTtenuanbHbIe Mano NMpoTnBOBUPYCHLIN,
n U3y4eH NpoTUBOONyXoneB
(IL29, |3HpoTenuanbHbI bl coO3peBaHue
IL28A, |e KneTku AeHOPUTHbIX
IL28B) KIeToK




Kaacce mg/ml DyHKUUA

IgG 6-13 Cocrasisior 80%, s;kuByT 7-23 qHs1. CrioCOOHBI MIPOHUKATH Yepe3
FUCTO-TeMATHYeCKHe Dapbepbl, YCHIIMBAKOT (DaromurTos

IgM 0.5-3 | CocraBasior 13%, ;KuUBYT S qHEMH.
IlepBbIMU NOSABJISIIOTCS IPU MMMYHHOM OTBETE HA AHTHUT€H

IgA 0.6-3 | CocTraBasoT 6%, ;KuByT S qHel. CeKpeTUPYIOTCH B Pa3jiMYHbIC
KUJIKOCTH OPraHu3Ma

IgD <0.14 | CocraBasior 0.2%, cay:kar penenropamu B-mumdouutoB u
YYACTBYIOT B UX AKTUBAIIUU, YTHETEHUU U DJIMMHUHAIMU

IgE <0.0004 | CocraBiasor 0.002%, :kuByT 2 1HsA. CBA3BIBAKTCA CO

cneuuqmqecman peucnTopamMm Ha MOBEPXHOCTHU TYYHBIX KJICTOK
4| 6a30([)m1013 C BblCBOﬁO)KZlEHI/IEM N3 3THX KIICTOK ME€IUaTOpoOB




LinToTokcnyeckme numdpounTbl — pacrno3HaOT aHTUTEHbI,
npoucxoaswme N3 Bo3doyauTtenen, pasMHOXaKOLWMNXCA BHYTPU KNETKH
U npeacraBnsieMble Ha KJNTeTOUYHYH NOBEPXHOCTb C MOMOLUbLIO
monekyn MHC knaccal l.

MuLwweHb:

* M(HPMUMPOBAHHbIE BUPYCOM KNETKU

* KNeTKN, H(pMunpoBaHHbIe BHYTPUKIETOYHbIMU DaKTepuanbHbIMU
WY NPOTO30MHbLIMU Napa3nTamm

e TPAHCNNAHTaHTbI (NOYKa, cepaue, nerkue v 1.4.)

* PaKOBbI€ KIeTKMU




MexaHn3M gencrBusi

BblgensitoT nepcopuHbI — TPAHCNOPT B KNETKY rPaH3MMOB (CepuHOBbIE
npoTeasbl) UHAKTUBaLMA NpeaLwecTBEHHNKOB Kacna3s — anonTos

XapakrepucTuka

AHTUreHpacno3HawlLme peuenTtopsbl - anbca-6eta-TCR, pacno3HaloT

aHTuUreHsbl knacca MHC |

* BKIMHOYAIOTCA B KINTETOYHbIN LMK, NPOXOAAT HECKONBLKO KPyroB MMTO3a

* nudbdepeHUuUpyroTca B 3ppeKTopHbIe (KUNrepHble) KNeTK!.

* DONMbLLMHCTBO N3 HUX NOrMOHET Nocre Toro, Kak BbIMOSIHUT CBOKO paboTy
(anonTo3), HEKOTOpPbLIE CTAHYT KMeTKaMn NaMATU - OONTOXUBYLLUE KIETKN,
Nnpu3BaHHble pearMpoBaTb Ha aHTUreH, eCyiu OH CHOBAa NMNOSBUTCH.
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Xapakrepucr T T T T T
UKHU HUTOTOKCUY | XeJmepbi-0 XeJmnepni-2 | xeJmepbi-3
ecKue xesmnepsbi-1
IToBepxHOCTH CD8" CD4" CD4" CD4" CD4"
I MapKep
IIpoucxoxkaeH | M3 KJIeTOK- | M3 KJeTOK- | u3 ThxO0, n3 Tho, n3 Tho,
ue npeaiecTrse npeg{\:cnse nepexon nepexon nepexon
HHMKOB B HHUK B’B ThO0-> Thl | ThO->Th2 B Th0->
THUMYCE THUMYCe B X0/1€ xoj1e Th3/Thr
HMMYHHOT | HMMYHHOTIO
0 OTBETA B 0TBETA B
nepudepu | nepudepuye
YeCKHUX CKHX
JUM@POUIH | TUMPOUIHBI
bIX X OpraHax
opraHax
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Xapakrepu T T T T T
CTUKH LUTOTOKCHYEC | XeJIephl- xesnepsbi-1 xeJmnepbi-2 XeJmepbl
KHe 0 -3
OcHoBHubie | IL-2, a takxke | IL-2, INF- | INF-y, TNF- o, | IL-4, IL-5, IL-6 1L-10,
cekperupye | TNF- o, INF-y | v, IL-4 1L-2 TGF-p
Mble
MeIUaTOPbI
Posb B Yunurtoxkenue | [lepsuyno | Crumynssuusa | Crumyasuus B- | Topmox
HUMMYHHOM BHpYC- e MaKpo(aros JUM(QOLUTOB K eHue
oTBeTe UHQUIMPOBAH | Pacmo3Ha npu NPEeBPALICHUI0 B | HMMYHH
HbIX KJIETOK BaHHUE XPOHUYECKOM | IJIa3MATHYeCKHe oro
AHTUICHA | BOCHAJICHUM KJICTKU U 0TBETA,
U (peakuuu CeKpenuu BbIPa0OT
npeBpaxe I'3T), aHTHUTEJ; ka IgA
Hue B Tx1 | TOpMOKeHHE TOPMOKEHHE
wmm Tx2 | pynxkumin Tx2 pynxumin Tx1




- PeuenTtopbl B numdountoB cCBA3bLIBAOT PaCTBOPUMbIE aHTUTEHbI

» CBsizaHHble MOSMEKYnbl nornowarTcAa B KneTtkamu 3a cyeTt peuentop-
onocpenoBaHHOro 3HAOLMTO3a..

* AHTUreH pasgenseTcs Ha (hparMeHTbl, KOTOpPble BbICTaBNAIOTCA Ha
NOBEPXHOCTU KITETKM BHYTPU 6erKoB KOMIMsieKkca rmMCToCOBMECTUMOCTU
Il knacca (MHC 1I)

* T xennepbl (Th2) cneuncunyHbie AnNa 3Ton CTPYKTYpbl (MMeloLwmue
KoMnsieMeHTapHbIn peuentop TCRs cBA3bIBaroTCA ¢ B KneTkon m
BblAenAT NMIMMMGOKUHbI, KOTOpble CTUMYNUPYIOT B KNeTKy K aeneHuo n
oOpa30BaHNIO COOTBETCTBYHOLLEro KIOHAa KIeToK, Hecywmux naeHTu4Hble BCRs

* MepekntoyaroT B knetkn Ha cuHTe3s nx BCRs kak pacTtBopumon ¢popmbli —
aHTUTena

* AncpchbepeHunpoBKa B nnasmMaTmyeckue KrneTtkm — npoayuUeHTbl aHTUTen

< T ]
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XapaKkTepucTukm KrneToyHbIn UMMYHHbLIU OTBET N'ymopanbHbIN
M UMMYHHbIU OTBET
pPOTUBOBUPYCHbI | XpOHUYECKoe
n oTBeT BocnarneHue
(peakuum I'3T)
Jlokanusauusa AMNC v komnnekc |B
aHTUreHa Nonbaxun darounTapHbl
(sHporeHHble X BaKyonsx
aHTUreHbI) (ak30reHHbIE
aHTUreHbl)
AHTUreH- deHapuTHbIE Makpodaru, B-numdouuthl,
Nnpe3eHTUPYOLWME | KIEeTKM, AeHOPUTHbIe | AeHOPUTHLbIE
KNeTKu Makpodarm, KneTku, B- KINeTKu, makpodparu
numdcounTbl
Monekynbl MHC MHC - MHC - MHC -




XapakTepuCcTUKH KieTrouHblii MMMYHHBIA OTBET I'ymopajabHbIN
., HUMMYHHBIH OTBET
IIpoTUBOBUPYCHBIN XpoHHYeCcKoe
0TBET BOCIAJICHHE
(peakuum I'3T)
T-numpounToI, CD8* T- CD4'T- CD4" T-xennepsi,
BOBJIeYEHHbIE B LMTOTOKCUYECKME | Xernnepbl, nepexog Th0->Tx2
OTBeT nepexon

Meauaropsl 0OTBETA

IL2, TNF-a, IFN-y

Tho->Th1
IFN-y, TNF-q,
IL2

IL4, IL5, IL6

Kuaerku -3¢ dexTopnl

KnoH

LMTOTOKCUYECKUX
CD8'T-
numcpoumntoB

Makpodgaru,
AKTUBHUPOBaHHbIE
IFN-A n

popmupyromme
BMmecte ¢ Th1
rpaHynemy

35

B-nmumdouursl,
npeBpamanumecs B
mJIa3MaTu4ecKue
KJETKH U
CeKpeTUpyrume
aHTHUTEJIA




XapakTepuCcTUKH KyieTouHbIii MMMYHHBIA OTBET I'ymopajabHbIN
IIpoTUBOBUPYCHbIN XpoHHYECKoe HMMYHHBIH OTBCT
0TBeT BOCIAJICHUE
(peaxkumuu I'3T)
Pesyabrarsl orBeTa | JInduc IlepeBapuBanue | CBA3bIBaHHE
HUH(PUUUPOBAHHBIX | aHTUIECHA B AHTHUTEJ C
BHPYCOM KJICTOK- rpanyJjieme, JJu00 | OaKTepusiMH U
MMUIIEHEMH, ee TOKCMHAMM, X
OIYyXO0JIEBBIX KJIETOK | OCYMKOBBIBAHHE | JIU3HUC U (PAromuros
U
KaJdbUUpUKALUA
Ipumep IIporuBorpunmnozusl | UMMyHHBIE NMMyHHBIN OTBET
i HIMMYHHBIH OTBET | peakUuu Nnpu npu judprepun
HHPUIMPOBAHUM
Mycobacterium
tuberculosis




IHepBuyHbIe *UMMYHOXE(PULHNTHI

NvmmyHonepuuuTel, CBA3aHHBIE C
¢pyukuuen B kierok:

AramMmarjionyJJMHeMus, ClenJieHHas ¢ X-
XpOMOCOMOM

I'mmoamMmmarsionyJJuHeMus JeTen
Henpocrarounocrs IgA

IIpeumyimecTBeHHAsA HEAOCTATOYHOCTH IgG
OO0bIYHbIN BapraleJbHbIM HMMYHOAE(PULINT

Couerannsi PyHKIIUOHAJIBHBIX
negexrToB T u B kieTok:

CoueranHblii *MMYHOAEGUIUAT

«Yucro» T KjIeTOUYHBIE
UMMYHOAePUIUTHI:

Can3ncTo-KOKHBIN KaHIN/I03
JuMonpoaudepaTuBHbI CUHAPOM, CBI3AHHbIH
¢ X-XxpoMocomMou

IlepBuuHbIe Ae(peKThI harouurTosa

XpoHUYECKUI IPaHy/IeMATO3

HenocraToyHOCTH KOMILJIEMEHTA:

aepuuut C1 MHrMOUTOPA KOMILIEMEHTA
(HacJIeACTBEHHASI AHTMIIEeMA)




BropuuHbie UMMYHOAePUIMTHI:

UHdekumnm (Hanpumep, BUY); NlumdonponundeparnBHbie
3aboneBaHusA (Hanpumep, CLL, MHOXecTBeHHas muenoma). CHMxeHue
NpPoAYKUUU UMMYHHbIX KOMMOHEHTOB, Harnpumep, Npuv NJoxXom
NUTaHUU U ynoTpedneHunn nekapcts. [MoTepsa unu pactywmmn
KaTabosiIM3aM MMMYHHbLIX KOMMOHEHTOB, HanpumMep, NPy aHTeponaTum ¢
nortepeun 6enka, HeopoTUYECKOM CUHAOPOME, OXOorax u ap.
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Tunel

Mexauuszm

Tum I TkaHeBble 6a3ogunbl u 6a3ounbl KPOBU 5 :
OcBobGoxaeHne ructammHa u NIeMKOTPUEH
Tun I1
UTOTOKCUYHBbIN r—< C*
(ux ) @ |
(aHTHpEenenTOPHBIN) ?’
Tun 111 3 W
by ' P’- r
(HAKoOILJIEeHH e AT _Cg

HMMYHHBIX KOMILJIEKCOB
B TKAHAX)

Tun IV




Tunwi AnTHTena | IddexT IIpumepsbI 32001€BaHUH
Tun 1 IgE/Th2- | Ortek, OpoHXxoCcHIazM MecTHBIE: JK3eMa,
HUTOKMHBbI | AHApUIaKCUS AJJIePrU4eCKUd PUHUT
: OpoOHXMAJIbHASA aCTMA
IL-4,1L-5, CucremHble:
IL-13,IL-8 aHAQMIAKTHYECCKUH IOK
9
GM-CSF
Tun 11 IgG win JInsuc, ¢paroumnros, TpaHcdy3uoHHBIE peaKIuu
(uurorokcuu | IgM/IL-1, | aktuBauusa komiuviemenrta, | (Rh) u peaknuu Ha
HbI) IL-6, TNF, | onncoHu3auua 4 KJIETOYHAs | JIeKAPCTBA
Jakrodep | HUTOTOKCHYHOCTH (Th0-
pUH KJICTKH)
Crumyasuus
(anTHpenenT Nuruduposanue Tupeoroxcukos
OPHBbIN) aHTUTEJIaAMH Tsxenass MUaCTEeHUSA

| I S




Tunsl A”THTena | APpdexkr IIpumepsl 3a001eBaHui
Tun 111 IgG wan Hekpo3 B yuacTke MecTHBIE peakiuu:
(Hakomenue IgM NMONMAJAHUA AHTUTeHA rUIEePYyBCTBUTEIbHBIN
UMMYHHBIX (peakuuu TMNA APTHOCA | MTHEBMOHUT
KOMILJIEKCOB) Peakuuu Tumna Cucremnas
CHIBOPOTOYHO 00JI€3HHM | CHIBOPOTOYHAA 00/1€3Hb

Tun IV Thil OTCpOoYEeHHBIN THII KoOHTaKTHBIN JepMaTUT

Makpodaru | runepuYyBCTBUTEJIBHOCT | (HUKEJb, JIEKAPCTBA,

, U KpPacuTe/u ! T.I1.)

303UHOPUJI

bI/I1L-12,




NMpnobpetTeHHbIN UMMYHOAEeDULNT

Xapakrepucrtuka

NMepBUYHOE 3aboneBaHue

OuyeHb peakKkoe COCTOsIHUE Y NOXUIIbIX
noaeu

M'MnorammarnodbynnHemus, o6bI4YHO B
pesyrnbTraTte yBeriM4eHus1 Konm4yectaa
T-cynpeccopoB

BTopu4yHbIn nmmyHoaeduvumT (Npu apyrux saboneBaHusXx)

BenkoBo-KanopumHoe ronogaHue

MMnorammarno6ynuHemums

Hepuuur xene3a

Hapyumienue pynkuuu T-1um¢pouuros

NMocTHMDEKUNOHHBLIN

Yacto — numconeHus, oobIYHO
npexoaswas

Bone3Hb XoaAXKMHA

HapyweHue pyHkuumn T-numdouunton




NMpnobpeTeHHbIN UMMYHOAEeULNT

Xapakrepucrtuka

BTopu4yHbin nmmyHogedpunumt (npu apy

rmx saboneBaHusX)

MHoXecTBeHHas (pacrnpocTpaHeHHas)
MUuenoma

HapylweHne cuHTe3sa MMMyHOrnooynmnmHoB

JITnmdboma nnun numdouunTapHas
nenkemus

CHWXeHne KonmyecTtsa HoOpManbHbIX
nMmdounToB

[Mo3gHWe cTagmm 3nokavyecTBeHHbIX
onyxosien

CHmxeHne pyHkumn T-nnmdoouunTos, ap.
HEen3BeCTHblIe MeXaHN3MbI

Onyxonu Tumyca

MnorammarnobynuHemms

XpoHun4yeckas noyevyHad HenseecTteH

EHRpHLIR Hi5EET HewnsBecTeH

MMyHOOEedNUNT, BbI3BAHHbIN BcTpeyaeTcs yacTo; Bbl3biBAETCS
nekapcTtesammu KOPTUKOCTEPOUAAMMN,

MPOTUBOOINyXofieBbIMUA

npenapaTtamu, paguotepanuen nnu npu

VoV o o P 9




NMpuobpeTeHHbIN nMMYHoAecunT | XapakTepucTuka

BTopuiHbin nmmyHoaecpuumt (npmn gpyrux saborneBaHUsX)

BUY-nndekumnna (Crna) CHuxeHue KonuyectBa T-
numcdountoB, 0cob6eHHo T-
Xennepos

TpaH3NTOpPHbIe UMMYHOAE(PULUTDI

Pusnveckue pakTopbl
(oxnaxgeHwe,

Eae Que ﬂ:HEaELWII I;t“: ')




AKTUBHbIE TunLi MecTa KrnnHuye
UMMYHHbIE nopaxeHus B | [NlaTonornyec | ckum Tmn

rmnepyyBCcTBUTEN -
c¢akTopbl LHOCTH TpaHcnnaHta | Kuu aphekT | oTTOpPXKE
y peumnueHTa Te HUSA
Mpeacywectey | Tun li Menkue PubpuHongH | OcTpenw
oLwue (LUTOTOKCUYHBbIN) | KPOBEHOCHbI | bI HEKPO3 U | ee
aHTUTena e cocyabl B | TpOoMb60O3 OTTOpXe
npoTus TKaHAX ManeHbKux Hue
TpaHcnnaHtauu | Tun lli AOHoOpa COCyAoB,
OHHbIX (umMmyHOKOMMNEK ULLEeMUNYEeCKHn
aHTUreHoOB CHbIN, MECTHbIN, U HEKpo3
AOHOopa Tna oeHoMeHa napeHxumar

ApTroca) O3HbIX

KNeToK




AKTUBHbIe KnuHuyec
Tunbl MecTa -
UMMYHHbIle MaTtonornyeck KUK TMN
rmnepyyBCTBUTENbH nopaxeHus B -
c¢dakTopbl uun acpcekT OTTOpPXEH
oCcTHn TPaHcnnaHTare
y peuunueHTa us
LUnpkynupyrowme Tvn |l NMapeHxumaTo3 OcTpbin OcTpoe
aHTUTena (LUTOTOKCUYHDbIN) Hble KJTIeTKMU HEeKpo3 OTTOpPXEH
obpa3ylTcAa B napeHxmmartos3 ue
pe3ynbraTe HbIX KNETOK
AencTBUA Tun i Menkue PubpuHonaHbl | OcTpoe
rymoparibHOro (MMMYHOKOMMNJEKCH | KPOBEHOCHbIe U HEKpPO3 U OTTOpPXEH
UMMYHUTETA bI, MECTHbIN, TUNA cocyabl TpomO03 ue,
npoTuB cdeHomMmeHa ApTioca) MarieHbKnX XpPOHUYecK
TpaHcnnaHTaumo cocynos, oe
HHbIX AaHTUFeHOB ¢népo3 OTTOPXEH
AOHOopa UHTUMbI U ue
nepexoa B
XPOHUYECKYIO
tpasy




MecTa

AKTUBHbIE

Tvnbl nopaxeHua | Natonornye | KnnHn4yeckun
UMMYHHbIE y y

rmnep4yyBcTBUTE B CKUM U TInN
c¢akTopbl

JIbHOCTH TpaHCNNaHT adpdekT OTTOpPXEeHUA
y peumnueHTa

are

Lnpkynupyiouy Tun IV NMapeHxumar | NMporpeccup | XpoHU4ecko
ue aHTUTena O3Hble YIOLUN, e
obpa3yrTca B KNeTKU NOCTEerNeHHbl | OTTOPXKeHne
pe3yneraTe U HEeKpo3
AencTeuA napeHxmmar
rymopanbHOro O3HbIX
UMMYHUTETA KNeToK
npoTuB
TpaHcnnaHTay,
MOHHbIX
aHTUreHOB
AOHOopa




MexaHn3mMbl pa3BUTUA ayTOMMMYHHbIX

3aboneBaHun
MexaHnsmbli AHTUreHsbl, Mpu4unHbI pa3suTuAa AyTOMMMYHHBIE
BOBJIeYeHHbIe B 3a00J1eBaHuA
natoreHes
CHM)XeHune MHorue Tunbl aehnumnt T-KNeTok; Penxo naoJronaercs
KonunyectBa T- NOCTBUPYCHbIE
CynpeccoposB nHdekunn
AKTnBauusa Bupyc Crumyasinus B-kierok PeBMaToMaHbIH
CynpeccupoBaHHbl | dnLUTENH- apTpuT
X KJIOHOB Bappa;? gpyrue
nmmcpouuntos BUPYCbI
NosiBneHue MHorue tTvnbl OnyxoneBas FemonuTtnyeckasn
“3anpeLweHHbIX” TpaHcdhopmauus, aHeMus,
KITOHOB nmmdouuToB; TpomMbounToneHn
3N10Ka4YyecTBeHHas fa
numdoma un
numdouutTapHas




CDaO co72

TINZ

CDE80/CD86 P

. ICAMY . SEMAGA > , CD28 L &w Plexin-C1
—_——— ICANS

Nature Reviews | Immunology




MexaHnambl | AHTUreHbl, MpunynHbl pasButTusa AyTOMMMYHHbIE
BOBJiIeYEHHbIE B 3aboneBaHus
natoreHes

NMoBpexaeHue | JlekapcTtBa, NMpucoeguHeHune FemonutTunyeckume
COOCTBEHHbIX | BUPYCHbIE U ranTeHoB, YaCTU4YHOE | aHeMuu,?
aHTUreHoB Apyruve pa3pylieHune CUCTeMHas
UHeKunm KpacHas
BON4YaHKa,?
peBMaTnyeckKkue
6onesHu
CHMXeHune MHorue tTunbl Aecpnumnt B-kneTok; MHorue Tunbli
KOHLIeHTpauu BpOXAaeHHas
7 arammarrnooynmHemm
CYynpecCoOpHbI A
L X-aHTUTERn BpyroHa

=2y




MexaHun3mbl | AHTUreHbl, MpunynHbl pasButTua AyTOMMMYHHbIE
BOBJ1Ie4YeHHbIE B 3aboneBaHus
nartoreHes

KoHTakT C TupeornoObynuH B Hopme B TupeonauTr

UMMYHHOM (?) TUpeornooynuH Xawummorto

cuctemMomn c¢donnukynax

CKPbITbIX LIMTOBUOHOM

aHTUreHoB Kenesbl
Benku XpycTtanuk He umeeTt | CuMmnaTn4yeckum
XpycTanuka cocyaos, B HOpMe othTanbmuTt

Oesiku CKpbITbI OT
UMMYHHON CUCTEMDI
AHTUreHsbI AHTUreHsbI becnnoawue (y
crnepmMmaTto3oMaoB | BO3HUKAKT B MY>KYMH)
nocTHaTaribHOU




MexaHuamMmbl | AHTUreHbl, NMpnynHbI AyTOMMMYHHbIE
BOBJI€YEHHbIE B pa3BuUTuUA 3aboneBaHus
naTtoreHes

lNMepeKkpeCTHbIU | AHTUCTPENTOKOKKO | AHTUTena npotuB | PeBmaTtnyeckue
UMMYHUTET Ha | Bble aHTUTena u BHELIHUX 3aboneBaHus
BHeELWHUe n MUOKapauanbHble | aHTUreHOB

COOCTBEHHbIEe | aHTUreHbl AEeNCTBYHOT Ha

aHTUreHbl COOCTBEHHbIe

dHTUTeHDbI

HapyweHusa B
reHax
MUMMYHHOIO
oTBeTa

(Ir aHTUreHax)

Pa3nunyHblie TUnbl

NoTepsa KoHTpoOnA
Hag UMMYHHbIM
OTBETOM B
pe3ynbraTe
HepocCTaTKa

Ir aHTUreHoB

MHorme Tunbi




Tun BaKIMHBI

CBoiicTBa

KuBble

Oci1a0/1eHHbIe MUKPOOBI

NuakTUBUPOBaHHBbIE

YOuTbhIe MUKPOOPTaHU3MbI

AHATOKCUHBI (TOKCOMIbI)

I/IHaKTHBHpOBaHHbIe TOKCHUHbBI

Mounekyisipabie (CyObeIMHUYHBbIE)

beaxn niaun nx ¢gepMeHThI, arperarbl 0€JIKOB

JTHK BaKuMHBI

I'enbl, KonUpyOUIMEe HEOOXOAUMbIM AHTUIEH,
BBOJUMbIE B KJIETKH YeJI0BEKA

JeHapuTHbIE

I[EHI(pI/ITH])Ie KJIIETKHU, CEHCI/Iﬁl/IJII/ISI/IpOBaHHLIe
OIMyXO0JICBbIMHA aHTUI'CHAMHU

TpaHcreHHbie pacTeHus

IInmeBble MPOAYKTHI, BBIPA0ATHIBAIOIIINE
HEO0O0X0IUMbIe AHTHUT€HbI MJIM AHTUTEJIA
(«uToie-is»)




Cnoco0 BBeneHuda

Ocob0enHoCcTH

ITapenTepajbHbIi

B cucTeMHBIA KPOBOTOK

OpajabHbIl

AJMMeHTapHbIN (00J1bI1Ie BhIpadaTbiBaeTcsa IgA)

Yepes KOKY ¢ NPOBOAHUKOM
(UYpe3koKHAST UMMYHU3ALUA)

AHTHIEeH + aTbIOBAHT (X0JIEPHbIN TOKCHH)
NMPOHUKAET B AMUACPMHUC, NONATACT B KJICTKH
Jlanrepranca (pa3sHOBHIHOCTDH A€HAPUTHBIX
KJIETOK)




3aboneBaHue

MpuumnHa

NCTOYHMK aHTUIreHa

Ilerkune chepmepa

CeHHasda nbiNnb

Microspora faeni

Baracco3s

CaxapHas nbinb

TepmodurnbHbIe
aKTUHOMMUETLI

NMHeBMOHUT OT

YBnaxHurtenu m

TepmodunbHbIe

KOHOMLMOHEpPOB BO3AayxXa | KOHAULUOHEPbI KOHOAULMOHEpPOB
Bo3ayxa

[THEBMOHMUT OT KpaCHOro | Nbifib KOpPHbl, TepmounbHble

Aepesa, KrneHa, kegpa ApeBeCHble aKTUHOMULETHI,
OMUIIKU Cryptostroma corticale,

JApeBeCHbIE ONMUJIKH

Jlerkmne rpnbHuka

Npunbbl, KOMNOCT

TepmodurnbHbIe
aKTUHOMMUETLI

Jlerkue cbipopgenoB

CbIpHas nbinb

Penicillium casei




3aboneBaHue

MpuumnHa

NCTOYHUK aHTUTEeHa

Jlerkue nuBoBapoB

IIuBHAag NLLIL
(ApoXKKN)

Aspergillus clavatus

Jlerkue ¢pepmepa
nrunedadpuk

Boeiaeaenus nTun
ChIBOPOTKA

beakn CbIBOPOTKH IITUII

“MdepMeHTHBIE” JIeTKHUe

Aerepre’Tsbl (pepMeHTOB

AJkaJjiaza, mojy4yaeMas u3
Bacillus subtilis

JlekapCcTBEeHHbIH
rUNEePYYBCTBUTEIbHbBIN
IMMHEBMOHUT

JlekapcTBa,
UHIYCTPHAJIbHbIE
MaTepHaJIbl

Hutpodypantoun,
rUAPOXJIOPOTHA3HA, AP.

Jlerkue 0aHIMKA

3arpsi3HeHHbIH AP B
0aHsX, cayHaX

Aspergillus pullulans




NHMeKkumKn, yrHeTtaroLime ayToMMMYyHHbIE NpOoLeCChl

MuKpOOpPraHu3mMsbl 3a0oeBaHus

Mycobacterium bovis Junader I TMnma. Asieprudeckuii
HIEe(PATOMEHUHTUT (AKCIIEPUMEHTAJIbHbIN)

Mycobacterium avium Juader I tunma. CucreMHasi BOJTYaHKA
Salmonella typhimurium Juader I Tuna

Streptococcus sanguinis KosutareH-uHAyUMPOBAHHBIN APTPUT
Trypanosoma brucei KosutareH-uHAyUMPOBAHHBIN APTPUT
Schistosoma mansoni lAunader I Tunma. Asieprudeckuii

IHIE(PATOMEHUHTHT (AIKCIEPUMEHTAJIBHBIN)

Mouse hepatitis virus Junader I Tuna




