3alWUNTHbIe CUCTEMbI KPOBM.
MMMyHUTET.

THE DEFENDERS

O0630p cucTem BOOpPYXEeHUSA U 60ML OB, CTOALLMX Ha 3aLlUTe Ballero
ONDrA-HIN2ANA



|=|,eJ'Ib N NMpuopunutTetTbl MUCCUNA

CoxpaHunTb opraHusm. Jlrooon
LeHou?



HebonbLLoy OeKCnmH B HaLLem
onokbacTtepe

YacTb Llenoe FoTOBHOCTbL NOXEpPTBOBAThb YacThbI0 paau
Henoro

KneTka

LMppPo3 neveHn. 306 npu 6onesHn




BepodTHbI NPOTUBHUK

B
baktepun MPYCH!
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Mapa3nt | Parasites. =
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| BpegHole
BellectBa |

+ cboun B camoun pabote MMMYHHON CUCTEMD
ayTOMMMYHHbIe 3aboneBaHus



LOCTaB CJ1 COKO3HUKOB -
ONCI10KaLUNA

Cene3eHka, Tumyc, KOCTHbIU MO3r — atoT Ha4varno
«congatamMm» 1 NPOBOAAT AN HUX «KYPC MOJSI040ro

oowvua»

«[poxoaaTt cnyxoy» KNneTku
NMMMYHUTETa B NIUM@oy3nax, KpoBu
N TKaHAX, OCODEeHHOo TaMm, rae
CeneséeHka BEPOATEH KOHTAKT C BHELLHEWN Cpeaou
— KOXa, nuuieBapuTenbHasi CUCTemMa,
ablxaTenbHasa cmcrema.

<A Moa3r 1 nonoBble opraHbl — B COOCTBEHHbIX «OyHKEpax»
| — K HAM HE MOXET NPOWTU HX Bpar, HX «conaaTbl»
MMMYHUTETA.

KoCTHbIM MO3I

Y HUX ecTb COOCTBEHHasA «oxXpaHa» BHYTPM.



\JJUVITUD UVIJI UVIVJVOIIVINVD

nOFpaHI/NHI/IKI/I
Peazupyrom 6bicmpo, HO He 3Halom, KaK HaBepHsKa 8bI4UCITUMb 8paza. epxxam obopoHy o 20mosHocmu

0CHOBHbIX cusl. Mo2ym npedomepamums 6051e3Hb, eciiu «8pa208» HeMHO20, U/lU 8pa2 amaKkyem He rnepebil pas.

PArOUUT y
- Makpocdarm noxxmpatot BparoB. B ocHOBHOM, bakTepuit.

~\ MoryT CTaHOBUTBLCS «NPOABUHYTLIMU» B COIO3€ C aHTUTENaMMU.

HenTtpodunbl n o3nHodbuUnbl
oOpyLLIMBaIOT Ha Bpara CoaepXXnMMoe CBOUX
«OOMO» — rpaHyn ¢ e4KMMKU BELLECTBaAMM.

/ v ) ) VHoroa oHM MOryT YyCTPOUTb «TaKTUKY BbIXKEHHOW
MCEBAOMOAMS S 3eMnn» (Kak g9HKM BO BbeTHame) — To eCTb BbINTUTb
BAKTEPUA \ /
| ' coaepumoe 6oM0 Hapyxy.

OKpy>xatoLWwmnm KrneTkam NpmuaeTca nrioxo, HO 1 Bpar
NOrMOHET. OTO Ha3bIBAOT «KUCITIOPOAHbLIU B3PbIB».
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Bowncka

'yMoOpanbHbIN UMMYHUTET — 3TO CUHTE3 aHTUTEN.

AHTUTENA — HE KITETKN. JTO KPpYyrnHbl€ MOJ1EKYI1bl, KOTOPbIE
HaxXoaAT «Bpara» U noka3biBaloT BCEM OCTalJlbHbIM

KNeTKkam:
«BoT OH! YHUUYTOXbTE ero!»

OcobeHHO 3ahPpeKTUBHO NPOTUB DaKTepUMn.

KneTouyHbIn UMMYHUTET — 3TO akTMBaUud N co3gaHne
«KIETOK-BOMHOB», TOYHO OnpeaenaLwmx spara.

AT Kunnepbl CNOCOOHbI HAX0AUTb MHPULMPOBAHHbIE
KINETKN opraHmM3mMa 1 npukasbiBaTb UM yOUTb cebs.

KneTtka, nopaxkeHHas

T-kunnep
6akTepueii Oco6eHHOo 3adhheKTUBHO NPOTUB BUPYCOB U PAKOBbIX

KIeTOK.



mwmen  knema-mnnens| (COCTAB CUJT COKO3HMKOB — [[epou

@ e T-kneTka yomBaeT KNeTku, NpukasbiBas UM

YMepEeTb.

paHynbl ¢ "apom”
N\

@2
Q.

e B-knetka CUHTE3UNPYET aHTUTESA.

e [peseHTUpYOLWME KINETKU (MaKpodar) —
«noKasbiBaloT» T 1 B KneTkam KyCO4YKU
«CbeQeHHOoro» Bpara, No3Bosidsd TO4YHO
HaCTPOUTCSH HA YHUUYTOXEeHUEe MMEHHO €ro.

« Bce 91U KneTku TpebyroT BpeMeHU (OHn), Ha
NOJIHOE «pa3BepPTbIBaAHNE BOOPYKEHUAR.

e OTO cneundPun4ecKmnn, o4eHb TOUYHbIN U
3P PEKTNBHBIU UMMYHUTET.
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Daﬁ@i&ﬁkﬂ,
I (Makpodoar, Hentpodun) BCTynawT

= B 601 cpa3y, HO 6e3 «HaBedeHUsI» aHTUTeNTaMu
HEe MOryT YHUYTOXWTb Bpara.

BocnaneHune 3aTpyaHAET NPOHUKHOBEHNE
NHdeKkunn n ysenmdmeaeTt adpPeKTUBHOCTb
60pbLOLI. COo30aeTcs OTeK U MNoBbILLAETCS
TemnepaTtypa. OcobeHHO 3P EKTUBHO NMPOTUB

UHuumposaHa Bupycom napa3|/|TOB
/ NHTepcepoH — BellecTBO, 3anpeLuaroLlee
KIreTkam CuHTe3 bernka. 3T1o faeT BpeMs Ha
pa3BopavnBaHne 60pbLOLI NPOTUB BUPYCOB.

PakoBble
K/1IeTKMn

~

=

~N

HarypanbHbin kKnnnep (NK)

Bce oHM He TpebyrT BpeMeHM Ha
HatypanbHble knnnepbl (NK) — kak T- pa3BépTbiBaHNE (MUHYThI).
KUNnepbl, HO He TPeBYIOT «MOATOTOBKUN ».

XopoLuo boptoTcs C onyxonsimMu. OTBeT HecneundunyeH, TOHHOCTb HEBbICOKaA.




Bpemsi ouTebI!
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Cuncrema CBON-Yy>KOU

FnaBHbIM KOMNAeKc coBmecTumocTu TKaHer (MHC)

Knacc ll
(y KneTtok umyHHUTETA)

KnetouyHan
membpaHa

pd AN

Knacc | (y Bcex)

= X

[ mMaBHbIX KOMMNNEKc coBMecTUMocTn (MHC)
— 9TO «Naposib» KOTOPbIN 00sA3aHa
npeabsiBUTb NOOAA KNneTka opraHm3ma B
OTBET Ha «3anpoc» Kunnepa.

Ecnun naposnb BEPHbIN — KINeTKa OyaeT XnTb.
Ecnn HeT — ee yOb1OT.

OT0 Kacaetcdad MHC 1 knacca.

MHC | nony4aeTcs crny4vanHo, 3To Kyco4yek benka, npon3BoanMOoro KrneTkon. Ecrim B
KIETKE BUPYC, OH 3aCTaBUT KNEeTKY Aenatb «4yXue» o6enku. Torga aTy KneTky
BbIYMCIAT U YObIOT.

MHC Il Kracca Hy>XeH, YToObl NoKa3sbiBaTb aHTUreHbI (Kycouku Bparo) T u B

KIeTKaM.



Oby4yeHune BONCK

KneTku UMMyHUTETa JOIMKHbI ObITb « MUPHBIMWU» MO
OTHOLLUEHUIO K «CBOUM» - APYrUM KIleTKam
opraHusma.

Kak aToro poourtbcsa?

KneTkn «oby4yaroTca» He BOCNPUHMMATb
«CBOUX» KaK Bparos.

Cxema TakoBa:

1) KOHbIN NTUMOLNT, MOXKELLb MPOBEPUTL, ECTb NN Y KNETKW
MHC 17

Ecnn HET, Tbl becnornes3eH, YMpW.

2) BoT Tebe Kyya KNneTok Hallero opraHnama, nposepb nx!
Thl pacno3Han XxO0Tb OAHY, Kak Bpara? Tbl onaceH, ympu!




Hayano.

O6HapyxeHne onacHoOCTMW.

OObI4HO NepBble — ParoumThbl.

OHW nepeparoT «TPeBory»
T-xennepy.

[TlonHasg KapTuHa OUTBHLI

darouunT 6eper KyCouKu
6aKkTepumn B KauecTse
"¢poTopobora" = aHTUrEH

darouur "noepaer"
6aKktepuio

Passutue oreBera e
T-Kkunnepos —

unu B-knetok AKTMBaUMA

darouut "nokasbisaer"
aHTUreH

T-xennep




fl aTaKylo Yy»KaKoB |
BHE knetok

Al aTaKylo YyKaKoB!
BHYTPU knetok

B-kKnertka T-KnetKa

PasBuTtune rymoparsibHoro
oTBeTa.

[maBHOe — aHTuTEena.

AP EKTUBHO NMPOTUB
bakTepun.

T-xennep aktnsumpyert B-
KIETKMW.

[TonHag kKapTuHa OUTBbI

T-xennep

2~ B-kneTka
e
\ Q

>

B-kneTka genutca.
MHoro pas.

LS

B-kneTka Haxo4uT yrposy

KneTtKa
namsaTu

AKTUBUPOBaHHbIN T-xennep
noaTBepKAaeT yrposy.

91, A Teba nomHo!
B3aTtb ero!

aHTUTEeNna

<
L
-<
@
baKkTepumu

B-KneTku cuHTE3npytoT
aHTuTena.
MHoro aHTuTen.

K/1€TKa NMNamaTun

daroumTbl ropasao akTUBHee
noegatot bakTepun,
K KOTOPbIM NPUAUNAN aHTUTEeNa

[Mpy NOBTOPHOM KOHTaKTe
OTBET pa3BuMBaeTcA
ropasgo b6bictpee!




[TonHag kKapTuHa OUTBbI

fl aTaKylo Yy»KaKoB |
BHE knetok

Al aTaKylo YyKaKoB!
BHYTPU knetok

T-KnetKka

Pa3Butme KneTto4yHoro oTeeTa.
[ MaBHOE — KNNIepbl.

AP EKTUBHO NMPOTUB
BUPYCOB.

T-xennep aktnsupyert T-
KIETKMW.

T-xennep

\) Q’
SA

- KNeTka AenuTca.
MHoro pas.

A

ele oaunH

T-kKunnep

RS
g —

T-knetka HaxoguT yrposy

AKTMBMPOBAHHbIN T-xennep
NOATBEPXKAAET Yrposy.

Knetka, nopaxeHHasn BUpPpyCcOM

@
®

=

PakoBasa KneTtka

Knetka, nopakeHHas

T-Kunnep
6aKkrepuen




