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NAHOEMUA COVID-19
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UMMYHOINOI A

(«immunitas», nat.— ocBoboxgeHune, n3baBsieHne)

HAYKA O OPrAHUSALULMUUN WU «PABOTE»
UMMYHHOWU CUCTEMBbI
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Infected Rodent Rat Flea / /r// ].' (\\ ) . .
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BUpPYCHasa nHdeKuua:
Variola major (cMepTHOCTb

Yersinia pestis
20-40 %) Variola minor
40-60°
(cmepTHOCTE AO 7o) (cmepTHOCTBL 1-3 %),

ceM. Enterobacteriaceae o
ceM. Poxviridae

opn Yersinia L
POA noacem. Chordopoxvirinae

\ / Qop. Orthopoxvirus j

GakTepunanbHasa UH(eKLuUa:




OCHOBHbIE 3TAlNbl BOSHUKHOBEHWUA U
PASBUTUA UMMYHOJIOTI N -

[MpoToHayka
—— (meopuu ucmouwieHuUs U U3aHaHusl)

)

ABMuéHHa
(980-1037)

Paspgen veanuunHbI
— (npogbunakmuka u sie4HeHuUe UHEeKUUOHHbIX bore3Hel) Jf

~ AmmyHonorus
(cobcmeeHHbIl rpedmem, 3adaqyu u MemooOhbl)
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BAPNOJIALUNA

MpakTnka NpopUNaKTUKHU
3aboneBaHMA YepPHOU OCNOM
CyL,ecTBOBa/a ewe B aHTUYHOM
Kutae. Tam 310 Aenanu tak:
34,0pPOBbIM AETAM B HOC BAYBaNu
yepes cepebpaHyto TpybouKy
NOPOLLUOK, NO/IY4YEHHbIN U3
MCTONIYEHHbIX CYXMX KOpOYeK
(cTpynbeB) c ocneHHbIX A3BOYEK
6o0nbHbIX OCcnow nogein
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YN NACTEP: atteHyauus

__-.l:‘ ;_' -
nqed culture of
cholera bacieium

1879 r.

I1. NacTep pa3pabortan meton
aTTreHyauuun (om nam. attenuare —

ocnabnsme, yMeHbwame) | @m.&ﬁm injeced

wilh aged culiure

OTUM TEPMMNHOM CTanu

G iy,

chicken

T

0603HauyaTh METO NMPUTOTOBIIEHUS _fih cuwe o~

chaolera bocleriu

BaKUWH no lNactepy

Hermal healihy
chicken

t =

FF;l' from
cholera

Deod due jo
chalera

The classic experiment of
Pasteur with chicken (fowl) cholera

ken free
from chalera



NCTOPUA BAKLUUHALIUN.
CUBUPCKAA A3BA.

1876 r.

P. Kox Bblgenun YnucTyto KynsTypy Bo3oyamnTtens
cndupckom a3Bbl — Bacilla anthracici.
OnybnunkoBan Tpya « 9TUOMOrMa CUOUPCKOWN S13BbI»

PoGepT Kox
(1843-1910)

1881 r.
BakunHa npotmB cubmnpckon s3Bbl

BakuunHaumsa oseu, (Pouilly-le-fort). ;‘\ ®
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Nocne oTKpbiTUA AHTOHU JIeBEHI'YKOM MUpPa MUKPOOPraHM3moB U
co3paaHuAa Jlym Mactepom 3apoabilieBov Teopun UHPEKLMNOHHbIX
6onesHen, cTano ACHO, UTO NPUUYNHOM 3aboneBaHNA ABNAETCA
NPOHUKHOBEHUE B OpraHn3m 6one3HeTBOpPHbLIX bakTepumn



UiibA Uiibn4 MEYHUKOB: Teopus u

3KCNEepPUMEHT

JINuMHKa MOPCKOMN 3Be34bl
(Asteroidea)

UMMYHWUTET — paboTta Knetok

1882 r. — oTKpbIN npouecc ¢paroumTosa

cchopmynupoBan paroumMTapHyro Teopumio
(xneTouHans Teopmsas MMMYHMUTETA)

Puc. Onbim

H. H. Mexnurosa:

1 — zanosa, 6sedennan
8 Meno Mopcekoil 3ee3dnl;
2 — yyscmeumenbHble
HepaHble OKONYUH LA}

3 — Kpo8eHOCHbLU cocyd
C B XO0RWUMU U3 HEZO0
REKOyUumMamMu;

4 — yvacmox, zde npoxo-
dum Oopbba neukoyumos
¢ Muxpobamu



[MAYJlb SPJINX: Teopua n akcnepuMeHT

UMMYHMUTET — pabota monekyn 6enkos

cpopMmynupoBan Teopmio
rymopasibHoro MMMyYHHOro
oTBeTa (Teopusa 60KOBbIX
ueneun dpnauxa)

06BSACHUN NponUCXoXaeHue
aHTUTEN U UX B3anMoaencreme
C @HTUIEeHOM

cerogHs:

N

Antibody

Covid-19



...1613 200 sowersn 8 ucmopuro YcriaHuro
Kak «200 yoago4yku». JInudemusi
3abosiegaHusi, Komopoe 3acmaerisisio oel
| 3a0bixambCs U yMupamsp, rMno4emMy-mo O4YeHb
®parcucko loiu nonrobuna amy cmpaHy. Hedye npuxodur 8
«[lasapuno e Topmee> 1597 1599, 8 1600 200y... Ho 8 1613 200y
OHa bblria 0cobeHHO pa3pywiumeribHa O5sl
UcnaHuu..

D. bepuHr n 3. BepoHuke
- co3aann 3P PEKTUBHYIO

D. Py n A. MepceH TepaneBTUYECKYIO
BblAeinnn gnpTepmUmnHbIN TOKCUH CbIBOPOTKY MPOTUB

andprepumn




C momeHTa 3apoxaeHuna n oo KkoHua 40-x rogos
XX BeKa 3aBepLiaeTCcA BaXHbIU nepuos pa3BuTus
nMmmyHonornun. CosgaH uenbin apceHan BakUuuH
NPOTUB LUMPOKOro cnekTpa UHPEeKLMOHHbIX
GonesHen.




C cepeamHbl XX Beka N0 HacTosillee BpemMsa —
UMMYHOJOrusi npeBpaliaeTcsd B CUCTEMHYIO AUCUUNIINHY
— MMMYHOOMONOrunio. AKTUBHO pa3BuBaeTcs
MoriekynspHasas ummyHonorusa. WMpem wu  meToAabl
MUMMYHOMNOIrMMN nMpPOHMUKAIOT BO BcCe ©0e3 WCKII4YeHUs
MeAULMHCKUE cneunanbHOCTMU.

MHPEKLUOHHbIe HeMH(pEeKUMNOHHbIE
GonesHen Gones3Hu

TPaHCMNJ1IaHTONOIrnA

. penpoAayKTonorus repoHTonorus
|




UMMYHOINOINA CEFroaHA

HayKa O CTPOeHUU U PYHKLUMUAX UMMYHHOM CUCTEMbI
Kak B HOpMe, TaK U NpU pa3fin4HbIX NAaTONIOrM4YeCcKnx
COCTOSIHUSIX, B TOM 4YUCJie NMPU HapYLUEHUSAX CaMOM

MMMyHHOVI CUCTeMbl — UMMYHONATOJIOIrNAX

-

(N

OBLWAA NMMYHOJIOIMUA

v' UIBYHAET AMMYHHYIO CUCTEMY 3400POBOI0 OPTAHUSMA

npoueccbl UMMYHHOro pedrmpoBdaHUA Ha MONeKYNapHoOM, KNeTo4HOM U OPraHuzZMeHHOM YPOBHAX,
reHeTu4eCKHe M 3BONIOLUUOHHBIE aCnNeKTekl MMMYHUTeTa, perynauuo UMMYHHOIc OTBerta

/

v USYHAET MNATONOMYECKUE 3PDPEKTblI UMMYHHOIO
PEATMPOBAHUA U BOSMOXHOCTW NPUMEHEHUE HA MNMPAKTUKE
UMMYHONOIM’MYECKUX 3HAHUWN

WMMYHONpodPUNakTuKa, BakUMHoONornad, MMMyHOOHKONOruA, TpaHcnnaHTauyuoHHaAa UMMYHOIOTHUA,
annepronorna, MMMyHonaTtonorua, sKkonornyeckad MMMyHoONorma



WUMMYHHAA CUCTEMA

KINETKWU, OPTAHbI U TKAHU

OPrAHHbINA YPOBEHb
(numgboudHbIe opaaHbI)

TKAHEBOW YPOBEHb
(numgboudHasi mkaHb)

KNETOYHbIW YPOBEHb
(UMMyHOKOMMIemeHmMHbIe U
ecriomo2amersibHble KJIemkKu)

MONEKYNAPHbIXA YPOBEHb
(2eHbI u 6esiku)



AHTUIEH - «Bpar» MMMyHHON CUCTeMbI
anzn. @Ntibody g€Nerator

CTPYKTYPHO 4yXepoaHble AN Hawero opraHu3ma
BellecTBa CMNOCOOHbIe Bbi3BaTb MMMYHHbIN OTBET

r KopnyckynsipHble aHTUreHbl

= Pa3JIN4HbIe KJIeTKN N KpPpYyNHbIe YaCTUlbl

r PaCTBOpVIMbIe dHTUTeHbI

- 6enku, nosyimcaxapuabl, nmnonosfincaxapuabl




UMMYHHbIUA OTBET

Cnoco6 peakuMm UMMYHHOM CUCTEMbI Ha «4YyXXoe»

®OPMUPOBAHUE
UMMYHOJIOMMYECKON NAMATHU
(MMMYHWUTET)

CYIMNPECCUA OTBETA

MMMYHHOE PEArMPOBAHUE

PACNO3HABAHUE «4YXOIO»

\ VHOYKUMS EHVIE‘

NAMATb




UMMYHUTET

COBOKYMHOCTb peakuMm WUMMYHHOU CUCTEMbI
HarnpaBneHHbIX Ha 3alUTy OpraHn3mMa OT «YYXXOro»
M U3MEeHeHHOro cBoero

UMmyHUTeT




3AKIMKOYEHUE

N3o06peTatenb nepBon BakuuHbl 3aBapd [KeHHep HUYEero He 3Har
06 wumMmMyHHOM cucteme. OH NPOCTO 3aMeTUn, 4YTO NOAMU,
nepeboneBwIME HE OnacHOM Ans HUMX KOPOBbEWM OCMON, He
3apaxkaltoTcs OCrnoun YepHon, 1 nocnegosarn Npupoae.

B XX Beke uMMyHu3aumnsa Hapagy € rurmeHom n aHTubmnoTukamm
npou3sesia peBoSoLMI0 B 30paBOOXPaHEHNN, YHUHTOXNB MHOIME

OeTckne NMHOEKUMOHHbIe 3aboneBaHnst N yBeENUYmB
NPOAOITKNTENBHOCTb aKTUBHOM XKN3HU ¢ 50 oo 78-85 nert

HeunHdpekunoHHble bonesHn: pak, 6onesHb Anburenmepa, omader
N Op. He MeHee onacHbl, YeM UHgekunn. immyHonoru
npeanaratoT — ecnu 6one3Hb Bbl3BaHa BPEAOHOCHOM MOJSIEKYION,
ee MOXHO CBA3aTb aHTUTENamMn 1 BbIBECTU N3 obpalleHmns.




«M meduku, u boribHbIe rpebbigarom 8 HarpsXXKeHHOM OXXudaHuU,
4mo 80M yXKe CO8CEeM CKOPO, Yymb J1U He 3asmpa, rosiesimcsi y
Hac cpedcmea u rnpomus paka, u ripomus ClriNLa, u npomus
myb6epkynesa. OxudaHue 3amsicugaemcsi. MHOXXecmeo HO8bIX
8aKUUH Haxodumcs ceuyac 8 paspabomke, HO Oanbwe
KIUHUYECKUX UcrbimaHuu Oesio rnoka He rnpod8uHyrnocs.
Bripoyem, co30aHue aghghekmusHo20 u be3ornacHoz0 ripenapama
— Oersio dorizoey.

H.J1. Pe3nuk, 2011
MMyHOoRnorus B oXkngaHmm npopbiBa



