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“IcTopisa po3BUTKY IMYHOJIOTI.
HecneuugiyHi paxkTopu
3axucTy . IMyHHa cucreMma
OpraHiamy. AHTUreHH."




IMyHOMoris — ue 3aranbHO biofnorivyHa | megmnyHa
HayKka, dka BMBYa€E ABULLA IMYHITETY, CTPYKTYPY |
doyHKLIOHYBaHHSA IMYHHOI CUCTEMMN.

TepmiH «iMyHOROrig»
NoOXoauTb BIO
NNaTUHCBLKOro crioBa
«Immunitas» -
no3daBneHHs,
3BiNMbHEHHS Bif, Oyab-
yoro I «logos» -
HayKa.




IMYHITET

IMyHITET — Lie cnocib 3axmMcTy opraHiamy Big
reHeTUYHO Yy>XOPIOHUX PEYOBUH — aHTUTEHIB —
€eK30reHHOro | eHOoreHHOro NOXoMXeHHS,
HanpaBfieHUN Ha NiATPUMAaHHS | 30epeXXeHHd
roMmeocTasy, CTPYKTYPHOI | QOYHKLIIOHaNbHOI
LIINTICHOCTI opraHiamy, BiosfioriyHol (aHTUrEeHHOL)
IHOMBIOYaNbHOCTI KOXXHOIo opraHiamy | Buay B
LIITIoMmY.



[1na 3axmcTy BiO aHTUTEHIB Y XXNBUX
OpraHi3mMIB y npoueci eBOSoLil BUHUKNA |
cdopmyBanacb IMyHHa cuctemMa, dka 3a
OOMOMOrO NEBHUX peakKLUin | MexaHI3MIB
yCcyBae IX BMNJMB Ha OpraHiam 3 METOH0
30epeXXeHHs | NiATPUMaHHSA NOro
rOMeocTasy, a TakoXX 3bepirae
cneundivyHy nam aTb NPO KOHKPETHO
A1F0YNN aHTUTEH.



Hanpsamku iMyHOAOTII

MeanyHa
(romoimyHonoriq) 300IMYyHORNOris
IMYHOSOTIS

doiToimyHonoris

KoXeH 3 Umx HanpsaMKiB AndpepeHLitoeTbCA 3a
MeToaamMmm i 00’ekTaMmum BUBYEHHS, TOOTO B HUX MOXKHA
BUAINUTK 3aranbHy | cneuianbHy iIMYyHOMOrIH.
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Kinacudikania MeAU4HOI IMYHOJIOT1I
IMyHoOJI0TIA

3arasnbHa
MonekynsapHa
KniTnHHa

dizionoria IMyHITETY
IMyHOXIMIZ
IMyHOreHeTuka

EBonouinHa
IMyHORoriga

® CneuianbHa

®

©@ ®©® © ® ® ® ® ® ®

IMyHONpoginakTnka
(BaKyuHosIoriq)

Anepronorisi

IMyHOOHKOMOrISA
TpaHcnnaHTauinHa iMmyHorsoriga
IMyHORorisa penpoaykuil
IMyHOMaTonoris
IMyHOBioTEXHOSOrIA
IMyHOpapmakorsnoris
EkonoriyHa imyHonorigd
KniHiyHa imyHosoris



[lepioagu po3BUTKY IMYHOJIOTII

XPOHOMOriYyHO IMYHOMOrIA 9K Hayka npouLuna
TPU BENUKUX Nnepiogn:

' MNMepioa 3apomxeHHA -
MNMepion eKCnepuMeHTanbHoI Mr:j:lee';y"t:%’:io

npoToiMmyHonorii | TeOpeTU4HOI '
P y imyHonorii nepioa




[lepiogn po3BUTKY IMYHOJIOT1

|. ['lepiog npoToIMyHOSOFII

Big aHTM4yHoro nepiogy Ao 80-x pokiB XIX CT.

[ToB’a3aHuN 31 CTUXINHUM, EMMIPUYHUM
NiI3HAHHAM 3aXUCHUX peakLuin opraHi3my.



[lepioagy po3BUTKY IMYHOJIOTI

ll. Nepiod 3apoaXeHHS ekcrepuMeHTarnbHol |
TEOPETUYHOI IMYHOJIOFII

3 80-x pokiB XIX cT. A0 APYroro AecATUITTS XX CT.

3aBepLUniiocb PopMyBaHHA Kmacu4HOI IMYHOSIOFII,
gKa Masia B OCHOBHOMY XapaKTep IHAEKLINHOI
IMyHosIoril. PyHaaTopamm HayKoBoI IMYHOSOFII
BBa)KaloTb TaKUX BYEHMX: QOPaHLY3bKUN BYEHUIN-
xiMmik  Jly1 NacTtep (BIAKPVB NPUHLMM LUEMMEHHS);
pocinckkmnn B4eHnn-3oosor |.1.MedyHnkoB (aBTop
BYEHHS MPO OArouUmMTo3s); HIMELILKUI NiKap-DioXiMiK
[laynb Epnix (cdoopmysitoBaB rifnoTesy npo
aHTUTINA).



Maynb Epnix Jlyi' [lacmep



l.].MeyHuKko8



[lepioagy po3BUTKY IMYHOJIOTI

ll. MonekynsapHo-reHeTU4HU nepioq

3 cepeanHn XX CT. | B HaLUi gHI.

1IBMOKI TEMNM PO3BUTKY MOMEKYNAPHOI |
KNITUHHOI IMYHORMOTrII, IMYHOr€HETUKN.



-
Cmerrni lNpy3iHep
BiAKPUTTA NMPIOHIB — NAaTOreHHMxX biAKiB.



Buau IMyHITETY

o yirer
3a NOXO4KEHHAM 3a HanpasBIeHICTIO 3a MexaHi3aMmomMm il
cnagkoBui aH_T”6aKT?' rymoparbHUi KNITUHHWIA
. pianbHuun
HabyTui _ 5
/ \ AHTUTOKCUYHMI yHKLIOHaNbHMI
NPMPOaHUA LUTYYHUN aHTUBIPYCHUU
nacuMBHUN aKTUBHMUMA NaCUBHUN
aKTUBHWUM

e T

CTEPUSIBHUA  HECTEepUnbHUn



BuagoBum iMyHITET

BuooBun (Bpoo)XeHun), BiH e cnagkoBun,
reHeTUYHNN, KOHCTUTYLIOHANbHUWN IMYHITET — Lie
HECNPUUHATIMBICTb OAHOro BUAY Ta NOro
iIHOMBIOIB A0 OyOb-SIKOro aHTUreny (4m
MIKpOOpraHiamy), Lo BUHUKIA B NPOLECI
doinoreHesy, reHeTUYHO 3akpinunaco |
nepegaeTbCcsd CragkoBo | ika 00yMOBIieHa
GionoriyHMMM 0CcCobNMBOCTAMN CaMOro OpraHiamy,
BlTACTUBOCTAMUM OAHOIO aHTUIEHY, a TaKoX
OCODNMMBOCTAMM X B3aemoail.



HaGyTum imyHITeT

HabyTtuin cneuniyHmn, BiH XXe aganTUBHUN
IMYHITET — Lle HECMPUUHATIMBICTL OpPraHiamy
noanHuM abo TBapmH A0 TUX YU IHLLINX aHTUTEHIB,
LLIO POPMYETLCS B NPOLIECI IX OHTOreHeay.
PeanisyeTtbca nimgountamu.

Po3pi3HAIOTL ABa MOr0 KOMMOHEHTU (JTaHKN):
rymopanbHUM | KNITUHHUN.



Ha6yTuu iIMyHIiTET

[ yMopanbHUM cneymnivHnUmM IMYHITET
3abesnevyeTbcda B-nimdboumntamun ta
IMyHOrnobyniHamu, Wo NPoAyKYTbCS HUMMN.

KRITUHHUI cneun@IYHUA IMYHITET
npencrtaBneHnun nonynduieto T-niMgouunTis,
30KpemMa xennepamu, Kinepamum,
pPerynaTopHMMm (ctapa HasBa “cynpecopu’)
Ta IHWK1MK T-nimdounTamu.



dakTopu HecneuPivyHOI
PEe3UCTEeHTHOCTI OPraHi3amy

30BHIIIIHI BHyTpim1H1 KmitunH1 ['ymopaibHi
Oap’epu Oap’epu (daxkTopu (bhakTOpH
Hopmansna ~ JlimdoBy3nmu  daronutu JI13o11um
MiKpo@diopa bijku rocTpoi
(dazu
[Ik1pa TkaHuHH], Harypansni ~ KomiuiemMeHT
KnitunaH1 KUIEpH [aTepdheponu
Cimu30B1 Oap’epu [HIm

000JIOHKU [IUTOKIHU
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dakTopu HecneuPivyHOI
PEe3UCTEeHTHOCTI OpPraHi3amMy
30BHIIIIHI 6ap’epH
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HopmarnbHa Mikpobioma opaaHi3amy

®© Y BIAMOBIAHOCTI 3 PISIOAOFIYHUMW PYHKLIAMMN |
OCODONMBOCTAMM BNacTUBOCTENW cekpety (pH
cepegoBuilia, HagBHICTb MOXUBHUX PEYOBWH,
aHTUMIKPOOHMX d0aKkToOpIB TOLLO) B PISHUX
OINIFHKax  Cnu3oBUX  ODOFIOHOK  AuXarbHMX
LLUAAXIB, LUJYHKOBO-TPABHOIMO | CeYoCcTaTeBoro
TPAKTIB, LWIKIPU @IFIOreHETNYHO COpPMYyBanmnch
CBOI XapakTepHI YyrpyrnoBaHHS MIKPOOPraHIi3MIB,
IO CKMnagakwTb HopMarnbHYy  MIKpobOIoTYy i
BUKOHYHOTb YNCIEHHI AOYHKLLIT, 30KPEMA 3aXUCHY.



LIkipa

BrkoHye 6ap epHYy PYHKLIIO, € daKTOPOM
MEXaHIYHOrOo | PI3NKO-XIMIYHOIO 3aXUCTY.

Cau308I 060/10HKU

[locTaTHbO HaOIMHUW MEXaHIYHUN, a
3aBAAKN CEKPETY CMN30BUX, | AISUKO-
XIMIYHUI Bap’ep A9 Oyab-9KnX NaToreHiBs.



BHyTpilunHI 6ap’'epu



JlimpaTn4Hi BYy3/14

B opraHiami nognHm 6insg 1000 nimdaTtnyHmx
By3niB. Po3mipu ix Big OynaBoYyHOI roniBky oo
KBaCOJINMHMN.

3a [1.9. 3apoaoBCbLKkMM NIMAOBY3MN -
«CBOEPIAHUM BioAoriYHUI PINBETP Af9 30yaHWKIB,
LLIO MepeHocATbLCA niMdooro». B nimdatnyHmnx
By3Jiax MpMHeCeHI NiMQOK MIKPOOPraHi3aMn 4u
Oyab-AKi Yy>KOPIAHI YacTKy 3aTPUMYIOTLCS | CTalTh
00’ekTOM Ail Makpodaris.



JlimpaTu4HI BY3/1H

IMimdpaTtnyHi By3nn B MO3KOBOMY, a 0CODONMBO B
KOPKOBOMY LLApPI, MICTATb BENUKY KINMbKICTb T- |
B- nimdoumnTIB pPI3HOrO CTYNEHI0 3PINocTi, AK
BiAIrpaloTb BaXXNUBY POJSib Y OOPMYBaHHI
cneun@IiyHoro IMyHITeTY.

B nimgaTtnyHmnx By3nax BiabyBaeTbCs
BNOIpKkOBE HAKOMUYEHHA aKTMBOBaHUX
Yy>KOPIAHWUM areHToM KniTUH, 9Ki 0yayTb
bpaTn y4acTb B IMyHHUX peakLisgX NpoTu
HbOTO.



KiaiTuHHl ¢pakTopu

LIa naHka BpoAXXeHOoro iIMyHITETY BKIoYae:
MOHOHYKMeapHi dparountn (MOHOLUUTU, TKAHUHHI
Makpodbarn), rpaHynounT — HeuTpodinu,
eo3nHoinm, basodinu (nepmdepnYHOI KPOBI |
TKaHWHHI, ab0 TY4YHi KNITUHW ), @ TAKOX KiNepHi
KNITUHU — npupodHi (INK-KkniTuHW), NPOCTO KIiSfTepHI
(K-) KNiTUHKX | NiIMJPOKIHAKTUBOBAHI KiNepHI KNITUHA
(JIAK-KNITUHN).

KRITUHWU cUCTEMU MOHOHYKIIeapHUX arouunTiB
(MOHOUMTapHO-MakKpodaransHOI CUCTEMMU)
BUKOHYIOTb B OpraHiami NoABINHY QYHKLIO.



KiaitTuHHi ¢pakTopu

Innate vs. adaptive immunity
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basophil eosinophil

neutrophil

Different white blood cells
~ of the mammalian
innate immune system

All animals possess a non-
specific defense system called
the innate immune system.
Innate immune responses attack
microbes indiscriminately.

Vertebrates have an additional
and powerful immune response
called adaptive immunity. This
feature focuses on elements of
adaptive immune system.
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KiaiTuHHI ¢paKTopu

Immunology primer
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KiaiTuHHI ¢paKTopH

BepyTb y4acTb y besnocepeHix 3aXUCHUX
peakuigx opraHiamy, ronoBHUM YMHOM 3a
paxyHoK dparoynTtosy, To6TO BUKOHYIOTb
doyHKLUII CKNnagoBUX BPOOAXXEHOro IMYHITETY.

34aTHI B3aemMoaisaty 3 niMmdoigHuMu
KNITUHAMKW, Npe3eHTyBaTu 4yXXopigHuu
aHTUreHHUW maTepian ang po3nidHaBaHHA T-
nimdoounTam i NnpoayKyBaT LUTOKIHK, TOOTO
BUKOHYOTb QOYHKLIIO «BKITFOYEHHSAY | perynauil
MeXaHI3MIB creummiYHOro aganTuBHOIO
IMYHITETY.



MoHOLIUTH

MoHounTn nepndepnyHol KPoBI | TKAHUHHI
MaKpodary NoxoadTb Bi4 MOSMIMNOTEHTHOI
CTOBOYPOBOI KIITUHM.

[loTpanndaio4yn B KPOB'SHE PYCrio, MOHOLIUTH
npoTarom 2-3 Aib po3censrTbCH B TKAHMHMN,
O€ NepeTBOPOTLCH B TKAHUHHI Makpodari.
B untonnasmi TKaHUMHHUX MaKpoadaris
3HaXoA4ATbCS NI30OCOMW; Ha MOBEPXHI KMITUH —
YMCIEHHI peuenTopu, 9K bepyTb yYyacTb Y
rnpouecax aaresil, eHOoUNTo3Yy, CAIPUNHATTH
PErYNATOPHUX YUHHUKIB, B MIKKIITUHHNX
B3aEMOISAX.



MoHoOLMTH

OfHiero 3 rofioBHUX PYHKLIN TKAHUHHMX
MaKpodaaris, | 0O4HOYaCHO, HanBaXXJMBILLINM
MeXaHI3MOM BPOOXKEHOro IMYHITETY €
doaroumTos.



® darounTos — aBuLLe DaroLmuTos
NOrMMHaHHSA

YyXXopigHoro matepiany
(MiKpoopraHiamu,
KNITUHW, YaCTKN =

PEYOBUH), 1Oro "X & [ P
pynHauis | BUBEAEHHA 3 AN
OpraHi3my. SNIRE # =

® ABulle carolnTosy
BIOKPUB | BUBYUB
|.|.Me4yHunKoB.

® KnitnHun, 3gaTtHi 4o
charoumnTo3sy, BYEHW
Ha3BaB dparoumuTamMmu,.




daronmros

Y Haw 4ac Bci parountn ob’egHaHI B
€ANHY MOHOHYKIeapHy darounTtyrody
CUCTEMY.

B Ul cuctemy, okpiM TKAHUHHUX
MaKpodariB, BKIHOYEHI KNITUHW
JlaHnrepraHca i ['[peHcTeENHA (enigepMoLnUTH
LUKIpW), KNiTUHM Kyndpepa (3ipyacTi
PETUKYITOEHOOTENIOUNTH), eniTeniolgH
KNITUHW, HEUTPOMINN | €03UHOMINN KPOBI
Ta IHLUI.



OyHKUII parouuTie

BuoaneHHd 3 opraHiamy BigMepnX KNITUH Ta X
CTPYKTYP (epnTpoumnTi, AeEKTHI KNITUHN, PaKoBI
KIITUHW Ta [H.).

BuoaneHHs HeopraHiYHUX pPeYoBWH, 9KI NOTPansTb B
OpraHiam I3 HaBKOMMLLHLOro CepedoBuiLLa | HE 3a3HaloTb
MeTabosiamy (YacTku BYrinnsg, Topdy, nuny).
[lornmnHaHHA Ta IHaKTUBaLIA MIKPOOPraHIi3MiIB, IX
NPOAYKTIB.

CuHTE3 PIBHOMAHITHMX DIOSIONYHO aKTUBHMX PEYOBUH
(nisoumm, IHTEPAEPOH, IHTEPITEVKIHWL Ta [H.).

BepyTb yyacTtb Yy perynduil IMyHHUX peakuii opraHiamy.
BepyTb yyacTb y Koonepauil IMyHOKOMMNETEHTHNX
KITITUH.



Ctraaii 3aBepiueHOro ¢gparomuTo3y

® AKTMBaLIa dharoumTa.
® [NpukpinneHHa parounTa 40 AAaHOro 00’ EKTY
(agoresis).

@ [NornnHaHHA 06’eKTY LUMSAXOM iHBariHauil
KIMNITUHHOI MeEMBpPaHM 3 HACTYMHUM YTBOPEHHSIM
dbarocomMmu B LiuTonmnasmi dparouuTa.

® 3nUTTS doarocomMmu 3 fi30COMOI0 3 YTBOPEHHAM
doaroni3aocomu.

® [lepeTpaBrnieHHsa abo NPOLECIHI NOrMMHYTOro
00 €EKTY.



MexaHiaMmy pynHauil NornnHyTnX ob’ekTIB:
KNCeHbHe3anexHun | KNCeHb3anexxHuun.

3a YMOB BIACYTHOCTI OCTaHHbLOI cTagll
CMOCTEepPIraeTbCcs He3aBepLUEHUN PAroLnTos:
NOrMUHYTI OaKTepil UM BIpyCcU ONOKYIOTh
doepMeHTaTUBHY aKTUBHICTb dparoumTa, He
TMHYTb, HE PYWUHYIOTLCA | HaBITb
PO3MHOXYHTbLCA B (parouunTax.
AKTUBaATOPU harounTosy: aHTUTINa-

OMCOHIHW, a4’ tOBAHTU, KOMMIEMEHT,
IMyHOUMTOKIHW (IJ1-2).



darounTos - 060B'A3KOBUN KOMMOHEHT
3ananbHol peakuil.

3anareHHs — e 3axucHa peakuiqa uinicHoro
OpraHiaMy Ha Haa3BUYauHy Al | YIWWKOOXKEHHS
TKaHUH PI3NYHUMMN, XiIMIYHUMK Ta BionoriYHUMK
areHTamu. CyTTeBY poJib Y MeXaHi3Mi 3ananeHH4d
BiAIrpaloTb ricTaMiH, CEPOTOHIH Ta IHLLUI
BioNoriYyHoO akTUBHI PEYOBUHW, K BUBINBbHAOTHCS
rONOBHUM YMHOM I3 TYHHUX KMITUH.
KoonepaTnBHa B3aemoaia Mmakpodaris, aHTUTIN
Ta KOMMJIEMEHTY NPU3BOANTb A0 3arnodeni
30yOHWMKa, WO CNPUYMNHMB 3anarieHHs.



OnjiHKa IMYHHOTI'O CTaTyCy JIIOAUHU

[1na ouiHKM IMyHHOro ctaTycy NoAvHN B
KMIHIYHIW NpaKTuLI BUKOPUCTOBYIOTb:

darounTapHU NOKa3HUK — KiNbKICTb DaKTepin,
LLIO NOrfIMHAeTbCA ogHUM barounTom 3a
OOMHWLO Yacy.

OrncoHodarountTapHmMn IHOeKC — BiAHOLLEHHS

doarounTapHuUX NOKa3HMKIB, OOepKaHUX 3
IMYHHOIO | HEIMYHHOIO CMpOBaTKaMMW.



I'pa”Hy/10UTH

[paHynounTn (HeUTPOMINN, €03UHOPINN |
basodinin) — ue noniMmopdHoAOEPHI
NeVKoUNTU, AKI LMPKYIIOKTL Y KPOBI.

YTBOPHOKOTLCA 9K | MOHOLIMTAPHO-
MakpodoaranbHi KMiTUHW, 3 MienoigHol
CTOBOYPHOI KMNITUHU KICTKOBOrO MO3KY.



HeuTpodiiu

@ CknagarTb HanbINbLLy YacTUHY NORYSALLl
noniMopMHOAAEPHUX NENKOLINTIB.

® OCHOBHI OYHKLIT HENTPOMISIIB: XEMOTaKCUC,
daroLmnTo3 | CEKPeLIS.

® AKTMBOBaHI HEUTPOMINN € NpoayLeHTamMu
doepMeHTIB; OepyTb y4acTb y pearnisaujl
IMYHOKOMMJIEKCHOIO YLUKOOXXEHHS TKaHWH | B
aHTUTINO3aNEXHUX LUMTOTOKCUYHUX peaKLisaX.



Eo3nHodiin

Y uutonnasmi €eo3nHOMINM MarTb
cneuianbHI rpaHynu , a Ha CBOIN NOBEPXHI
— peuenTtopu Oo Fc-pparmeHTy
IMyHOrnobyniHis knacie G i E.

OCHOBHI PyHKLII €031HOMISIB: XEMOTaKCUC
| dparounTos. [lonomararoTb opraHiamy
No306aBUTUCH Bif KPYNMHUX NapasuTiB
(renibMIHTIB).



I'pany/1onUTH

Basominv nepnepnyHol KpoBI | TKAHWHHI
B6asodinn (TY4YHI KMNITUHM) 3a CyYaCcHUMMU
YABEHHAMMN BIAHOCATLCA A0 OAHIEI KNITUHHOI
CUCTEMM | MOXOASATH I3 CTOBOYPOBOI KIITUHW
KICTKOBOIO MO3KY.

basodinn obox TUMNiB € OCHOBHUM AEMNO
ricTamMiHy, KM MICTUTbLCH B HUX Yy cneuianbHuX
rpaHynax y KoMnrnekcl 3 renapuHoM, MICTATb
CEPOTOHIH, CMOBIFIbHEHO pearyryy peyoBUHY
aHainakcil, I akTopm XxeMoTaKCcucy
HEUTpoMIniB.



dyHKIii 6a30diaiB

XemMoTaKkcuc | aroumnTtos.

3anyckarTb OAVH i3 HAaNBaXXUBILLMX
3aXUCHUX MexaHI3MIB — peakLito
rinepyyTnMBOCTI CMOBISIbHEHOIO TUMY
(HAaABHICTb Ha NOBEPXHI KMITUH PELIENTOPIB
onsa Fc-dqoparmeHTta Ig E).



JAeHAPUTHI KJIITUHHA

LeHapuTHI KNiTUHM MaloTb barato BigpPOCTKIB.

[ToxoodaTb i3 cTOBOYPOBOI KAITUHWN KICTKOBOIO
MO3KY, NTOKani3yTbCH B NIMPOIAHUX opraHax
Ta bap EPHUX TKAHUHAX.

34aTHI MOrnuHaTU WIFgXoM eHOoLUMTO3Y,
nepepobnaTn (NPOoLUECIHr) | NpeacTaBnaTu
(Mpe3eHTyBaTK) aHTUreH T-xennepam y
komnnekci 3 MHC Il knacy.



KlsiepHIl KJIITUHHA

[1K- | K-KNITUHWN BUKNWKAKTb MI3NC NPaKTUYHO BCIX
AO0POBMICHMX KNITUH ©€e3 nornepeaHbol
ceHcubini3auil.

[TK-KAITUHW, OKPIM KISTIHTOBOI QOYHKLIT, MOXYTb
30INCHIOBATU | PETYNATOPHY QOYHKLIO —
NPOAYKYIOTE PI3HI BIOMOriYHO akKTUBHI PEYOBMHN
(anbda- | raMMma-IHTEPAEPOHU, IHTEPHENKIHN-T |
2, NNIMOPOTOKCUH).



KisiIepHI1 KJIITUHUA

K-KniTuHKW 6epyTb yYyacTb Yy pynHauil KniTWUH-
MILLEHEWN, SKI agcopOyBanu Ha CBOIN NMOBEPXHI
IgG, TOOTO 34aTHI A0 aHTUTINO 3aneXXHol
KINITUHHOI ONMOCeEpPeAKOBAHO! LIMTOTOKCUYHOCTI.
OTpumaHi AaHi Npo y4actb K-KNITUH Yy NEBHMX
ayTOIMYHHUX 3aXBOPHOBAHHAX.

JTAK-KkRITUHW - Ue 3BnYanHi NiMPOLNTIN, FKI
bynn aktneoBaHi nig BrsvMeom IJ1-2 | Habynn
30aTHOCTI 30INCHIOBATU KINMIHTOBMN E€MEKT.



F'ymopasibHi paKkTOopH

Jlizounm — npoTeonITMYHNN ADEPMEHT MypaMiHigasa
(Big nmat. murus — cTiHka). CUMHTE3yeTbCH Makpodaramum,
HenTpominamMmm Ta IHLWMMN ParoLunTyHYMMN KNITUHAMMN |
NOCTINHO HAOXOAWTb Y PIAMHN Ta TKAHUHW OpraHi3my.
BiokpuB qoepmeHT y 1909 p. I'.J1.JlaweHko; Bnainue |
BUBUYMB Y 1922 p. O.DrieMiHT.

Jlizounm MICTUTBCS B KPOBI, NIMMI, Crbo3ax, CruHI,
rpyaAHOMY MOJIOL, CIEPMI, Ha CrN30BUX OOOSTIOHKax
anxanbHux wngaxie, LLUKT, ceyocTtateBol cnctemu
(MPakKTM4YHO B yCiX DIOIOriYHMX piguHax i Ha CrIN30BUX
0DOMOHKax opraHiamy, oKpiM CAMHHOMO3KOBOI PiAVHN | B
nepegHiv KamMepi oka).



JTisoumm mae bakTepuUMaHY |
bakTepiocTaTU4Hy aito.

MexaHiam ail: pepMeHT pyMnHYe rnikonporteian
(MypaminaunenTtua) KNiTUHHOI CTIHKM
bakTepin, Lo NpmM3BOANTb OO0 IX Ni3ncy i
cnpugae dgparounTosy YLKOOXKEHUX KMniTUH. BiH
TaKOXX aKTMBYE (ParouuTos | yTBOPEHHSA
aHTUTIS.

[TopyLeHHa cMHTe3y ni3ounmy npu3BoanTb 40
3HMXEHHS Pe3NCTEHTHOCTI OpraHi3my,
BUHUKHEHHIO 3ananbHUX Ta IHPEKUIMHUX
3aXBOPIOBaAHb.



KoMinjieMeHT

KomnremeHT saBrnsge coboto cknagHum KOMIMIIEKC
BINKiB CMPOBATKM KPOBI, SIKU 3BUYaNHO nepebyBae B
HeaKTUBHOMY CTaHi | aKTUBYETbCH 3a YMOB 3 €[HaHHS
aHTUrEHY 3 aHTUTINTIOM abo arperadil aHTUreHy.

Biokputnn dopaHuy3bknm B4eHUM K.bopae B
1899 p. Ho cknagy komnnemeHTy Bxoadatb 20
B3aeMoairumx OinkiB, 9 i3 AKMX € OCHOBHUMMU
KOMMOHEHTaMWN KOMMJIEMEHTY; IX NO3Ha4yarTb
umndpamun: C1, C2, C3, C4 ...C9. binku
KOMMJIEMEHTY BIOHOCATLCA OO0 [MOOYSIiHIB |
PIBHATBLCA Mi>XXK CODOI0 3a pAAoM dI3UKO-XIMIYHNX
BlTACTUBOCTEMN.



DOyHKIIIl KOMIIJIEMEHTY
YyacTb Yy NITUYHUX
peakuiax

YyacTb y 3anasnibHux
peakLisx

AKTUBaUIs dbarounTosy

Y4yacTb B aHaINakTUYHNX
peakuisx




MexaHI3M aKTHUBaAIlll KOMILJ/IEMEHTY

Lle cknagHum npouec i ABnse coboto
Kackag pepMeHTaTUBHUX NPOTEOSNITUYHNX
peakuin.

30IMCHIDETBCA ABOMA LWNAXaMu:
KrnacudHmm, abo iMyHHUM, Ta
anerepHaTuBHMM, abo NnponepanHOBUM.



InTeppepon

Biokputnn y 1957 p. A.A3eKcom i
K JliHoemaHowm.

Asnsge coboto pognHy BinkiB-rnikonpoTeiais 3
MonekynspHor macot Big 15 go 70 ka, aki
CUHTE3YITbCA KNITUHAMWU IMYHHOI CUCTEMMU |
CMOJTY4YHOI TKAHUHW.

PO3pI3HATE TPU TUNY IHTEPAEPOHIB — anbaa,
beta | ramma.



InTepPpepoH

® Anbda-iHTepdepOoH (fienkounTapHUm iIHTEPEPOH)
CEKpPEeTYETbLCA NenkoumuTamMn Ta IHOYKYETLCS Bipycamu
ab0 CMHTETUYHMMW MOSIHYKNeoTnaAaMMm.

® beta-iHTepdepoH (pibpobpaCTHUN IHTEPAEPOH)
cekpeTyeTbes dibpobrnactamu (KniTMHaMKU CriosTy4YHOI
TKAHMHW) | TEX IHOYKYETLCS Bipycamu abo
CUHTETUYHUMM MOSIIHYKIeoTuaamu.

® [amMma-iHTepdEepPOH (IMyHHUWN IHTEPMEPOH)
OEKPETYETLCA akTuBOBaHUMK T-nimdountTamm
(xennepamu 1-ro Tuny), Makpodaramu, NpUpoaHNMU
Kinepamu nicnsg ctumynauil cneungivyHuM aHTUreHOM.

® |HTEpEepoHOreHn — IHOAYKTOPU IHTEPMEPOHY (BIpYyCH,
OHK | PHK 6aktepin, nesknx rpubis, cknagHi noniMepwn).



InTeppepon

MOHOHYKIIeapHi KniTnHW iHgikoBaHi
doaroymTun Bipycamu

®ibpobnacTu KniTvHn nyxnuH

Tx1-nimgountn, NK MOHOHYKNeapHI
doarounTtn, NK, T-
nimdoouunTn




biosioriuHi epeKkTH Aii iHTEepdEepoHiB

[IpoTMBIPYCHUN edekT

[TpoTNNYXANHHNY
(aHTUNpORiPepaTBHNIN) EAEKT.

IMyHOMOAYHOYNN eDEKT.
AHTUDOaKTEpPIanbHNN edEKT.

IHTEpdEPOHU MalOTb BUOOBY
CMeLUNdIYHICTb



[1pOTUBIPYCHUN EPEKT IHTEPDEPOHY

2’5 -Oniroape-
HinlaTcuHTEeTasa

oniroageHinaTtis

YTBOpPEHHA 2°5°-

e

IHTep-

c¢depoH

lHOyKUiA

AKTMBaLUist NaTeHTHOI
eHOopPNDOHYKIeasu.
PynHyBaHH4A BipycHOl PHK

cneyndpivHmnx MX-6inkn

OinkiB

—>|

PHK-3anexHi
NpOTEIHKIHA3W

[TpUrHiveHHs
CUHTE3Y
BipyCHOI
MaTpPUYHOI
PHK

N

[MpoTusipycHUN
eekT

docdopuntoBaHHS
doakTopy-2 iHiuiauii
TpaHcKpunuil

[TpUrHiYEHHA CUHTE3Y
BinkiB BipyCHOI OB6OMOHKMN




Crnoco6u oTpuMaHHSA iHTEepPEepOoHIB

® 1) Wwrgxom IHPIKyBaHHS JIEVKOLUUTIB abo
AiIMAOLNTIB KPOBI AOANHN BE3MNEYHMM BIPYCOM

® 2) reHHOo-IH>)XEHEPHMM CNoCcoboM
PekoMOIHAHTHUW IHTEPAEPOH LLNPOKO
BUKOPUCTOBYETLCHA B MEAULMHI 9K
APOdINAaKTUYHUNA | NIKyBanbHUM 3acib npu
BIDYCHUMX IHpEKLIAX, HOBOYTBOPEHHSAX Ta
IMyHOOEeMILUuTax.



[InTOKIHM

LinTokiHn (megiatopu) — pe4oBUHW BIFIKOBOI
npupoaun, 9Kl YTBOPHOKTLCA NEePEBa)XHO B
IMYHOKOMMETEHTHUX KIITUHAX | € 3aCOD0OM
KNITUHHOI B3aemoail, IMyHOSOri4YHo MOBOK
CRINIKYBAHHA OAHUX KMITUH 3 IHLLIMMW.

LINTOKIHM nmoAindatoTb Ha AeKiribKa « POANH»:
IHTEPNEWKIHN, IHTEPAEPOHMN,
NYXJIMHOHEKPOTM3YIOYI dDaKTopW,
TPaHCoOpPMYHUI dbakTopu POCTY, XEMOKIHN,
B/TACHE POCTOBI aKTopW Ta IH.



3axMCHI O1JIKM CUPOBATKH KPOBI

Lo 6inkiB roctpol dasu BigHOCUTLCA C-peakTyBHIN
OINOK, KN cnpuse oncoHi3aLil bakTepin i €
IHOMKaTOPOM 3anasieHHs.

[TpornepanH — ramarnodyniH HopMarnbHOI CUPOBATKM
KpoBi. Cnpunsie akTmBaLil KOMNIEMEHTY 3a
anbTEPHATMBHUM LLJISIXOM.

MaHH0303B'a3yH04ni1 BINIoK — HopMarnbHUA NpoTelH
CYpPOBAaTKM KPOBI. 34aTHNIA 4O ONCOHI3aUil MIKPOOHMX
KITITUH.

d>i6p|/|H0He|<T|/|H — 3a6e3r|eqye OMCOHI3aL|0 aHTUIEHIB |
3B’A3yBaHHS 3 Yy)kKOpiAHMMM peYoBUHaMK, 30Kpema
doaroymnTiB 3 aHTUreHaMu i Mikpobamun.

BeTa-nisyHy — cMHTe3yoTbCa TPoMboLIMTaMU.
3OINCHIOKTh YLUKOOXKYIOYY Ai0 Ha LuuTonnasmMaTuyHy
MeMbpaHy bakTepin.



IMyHHa cucte
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IMyHHa cucTen

[HecheliayseEafcmaNeeMISNe
BIHGRKENMHER NIV BIHEENFERVEEY
CYMEAPHENECERARGINCRI i G B2 SRl
Wil rirlEL

OOSIYIEIEIRIE] T1O SCEOY)Y
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OpraHu IMyHHOI
CUCTEMMU

LeHTpanbHI

nepndpepnyHI




KICTKOBN MO30K

TUMYC (BUITOYKOBa
3arosa)
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niMmdcgpaTuUYHI
BY3nu

CKYyn4eHHA

nimdoigHoi MUrgarumkKum,

(Tr'g;n":; aneHaukc

donikynm)

cenes3iHKa,
neyiHka




DyHKUIT OpraHiB If

1SV IEOPERRAN CEUEN Uizl ST s M Y RO
eylGrENIz (KeTOBYI MO8, TUMYC).
208051 00T )5 SO SO0 G2Oarioy el
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CELLS AND ORGANS OF IMMUNE SYSTEM

Cell Type Precursor Activity
(factors) (cells/uL)
Lymphoid stem Plasma cell:

cell (IL-7, IL-3);
B progenitor
(IL-4,IL-2, TL-5,
IL-6).

secretes antibodies.
Memory cell:

immunity.

(Total lymphocytes: 2750
cells/uL or 20-40% of WBC.)

T cell ‘ T helper cell (CD4+):
Lymphoid stem | secrete cytokines.
cell; Cytotoxic T lymphocyte
B progenitor (CD8+):Eliminate altered
(IL-4); self-cells.
Thymocyte Memory cell:
(IL-7,IL-2, IL-4).| long-term immunity.
Null cell

Lymphoid stem?

Natural Killer (NK) cell:
anti-tumor and anti-viral
cytotoxic activity.

(5-10% of lymphocytes in
blood.)

L}fmphocyte:%/

Monocytes




[NoninoTeHTHa
cToBbypoBa
KniTuHa
KICTKOBOIO
MO3KY

Cxema imyHor

POCTOK

Mienoi,

V

V




Mapkepwu KniTUH |
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90, 49), MIrlC Il i<rizicy, riesrl oslierrooy (Herlg., fe
SOUFOOLIYFTIE WYL ),
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Ha gpomo: [Hea T-nimgpouumu
Ha paKoeil KiaimuHi.



A=V — BUKORYOTS OEr IS FOORY COY R
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Sz) FlonloNIOra;0) Crigiiyicolilrlore ostierfroozsl [-<erireo
zlrtelnleY/e IRlc OVIEILi0), 1KY FIEIEiEls ZialY
dHIIEHIPESEN r/fo ‘el il (AFLC), To8To arlerligye
NEROOIEEICTE ZlRTUrery. CTuMYIIsose Y T-Xerirneo
HlOOENVN S LY QKUY CRIZITO IMYHOLWTOKIHIS, 321 HOLOMOra;e)
s1UC 15 K80YE DIORIOFINFON0 2T USHICTIO KTIFFYE, SIS Ryl
AONMVYHEOIREEOEIA



Rlophizltliz S Fo ening Ols & Ferg gorer -oso,
AKTVEOEaHNIEXEHHERISaEERVIVNGIDZ
oligrirg eyl (FU-Srirg9) fcos ogHiiiiosTecs) rel
IFI= 2 GONIRZEXENED)

=xennep nprmach/SeCisRAIOSEiE
SRR R OT LY FIFIO) SIEIOSE, FiRe oY rriis0CT]
SRS EOre TUTLY, 1Y FFIOrO geirlerierts),
— \/ OO8EYITIY FYMOOTISHOT IYHEIO]
e, FINS O IRIUsB0CT] HEreHoro TurlYy.




IHOYKYO4i aHTUreHn

AHTUreHNpe3eHTYyo
Yi KNiTUHK

dakTopwm, Lo
CNpusI0Tb

YTBOpIOBaHi
LINTOKIHWU

Peakuii, wo
doopMyoTh

[TpurHivyBaHH4A
peakuil

AHTUreHN BHYTPILUHbOKNITUHHNX
MiKpoopraHiamiB (MikobakTepil,
nictepil, BipycK)

OeHapuTHI KniTuHKW, Makpodaru
1J1-1, CD80
1J1-2, 111-12, 1®, -OHIT

KniTnHHI peakuil, NpoTUBIpYCHNI
IMYHITET, ayTOIMYHHi peakuii

[YMOpanbHi peakuii

AnepreHun, aHTUreHN
renbMiHTIB, OinKkoBi
aHTUreHu

B-nimcouunTn,
Makpodharu, oeHapuTHI
KNiTUHU

I11-1, CD86

111-4, 111-5, 11-56, 1J1-10,
1J1-13

[yMOpanbHuUi iMyHITeT,
anepriyHa peakuis, imy-
HITET NPOTU NapasuTis

KniTnHHI peakuil

[MosHayeHHs: |® — iHTepdepoH; PHIT — dpakTop HEKPO3Y NYyXINH
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T- UMTOTOKCUYHI SeEESHESVIONS
TAROXK OO PMYBAHEE N ERIEE )]
IMYyHeNONEECINEM ISVl EeE
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T-nimcoumnTtn B-nimcpouuntn
NoxomkeHHs KicTkoBMi MO30K KicTkoBMin MO30K

[lo3piBaHHs Tnmyc KicTkoBMI MO30K

BmicT y KpoBiI 65-80% 10-15%

PeuenTop ansg aHTureny [MpoTeiHoBUI retepogmmenp, Monekyrna iMmyHornooyniny

acouinosaHum 3 CD3, CD4, CDS8

MiToreHun, CTUMyIorodi diToremarntoTUHIH, KOHKaHaBarniH Jlinononicaxapuan,
KNITUHW A, aHTn-T-aHTUTINA aHTMrnobyniHoBI aHTUTINa

YyacTb y rymoparsbHin -i+ +
BignoBiAi: iHOYKUISA aHTUTIN - +
NPOAYKLIA aHTUTIN

YyacTb y KNiTUHHUX
peakuiax

KnituHn nam’ari T-nimgounTn nam’aTi B-nimcouunTtn nam’aTi

CD-aHTureHu CD-2, 3,4 ab0 8, 5, 7, 28 CD-19, 21, 22, 23, 24, 37




BienenIMER CRIEHIYHGCHONIGXOEREHINEE
ARV HECEIOsHaVINEREY ORI OO
IHGYCPMEWINNIPYNI G R NI

Vieli{aee OrzlFEl SUirIiElE CriSiiycol ]
WA/ RIRL Oezlichil], o) Fleirl OzlsriSr] Fel Uoro
\CYHEHHS?



CBiT aHTUreHiB oyxe
PI3BHOMAHITHUM |
YUCNEeHHUU, nig ix
BNJIMBOM MOXINUBI
3pyLUEeHHSA OyAb-SAKMUX
GionoriyHunx
npoueciB , WO
HEMUHYYe
npu3BoAUTb A0
NnopyLUeHb
CTPYKTYPHOI |
dyHKLIOHaNbHOI
LifTiCHOCTI opraHi3my.




BnacTtusc
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Knacudikauy

3a NOXOIKEHHAM: EK30NEHHI, EHHGNEHHIL

3a NPUPOACIOS GICHEHIMERVNCIHRCEE]]
(mloarginiy) | selnosal riodoory
(nlenlleziau eyl sinlei, slirloriceieE ou i,
HYESICIHOBINYICI O )}

FIO8YIIZI O], cOl@OU Iz 05,




Knacudikauis e

3a CTYNeHEM IM OO
aHTVE AN HENCBHCNIEEREEIEEN
(relpfrerli).
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KceHOreHHi aHTUreHu (re —
<relrelnl =l Bzl O OrelplivllE, Lo SIFEOcsTses] 1o Olgrue
B/AIB; POMIB:

ArnoreHHi aHTureH — Selrel sl firls)
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CEPLIPYIVNACEHBVCHENENANS
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3a HanpaBerieHIicTIo a
pearyBaHH4:
IMYHOLERVENHEY KN IECREREARE RN
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AHTUIEeHU TICT

BiminpatenENIPOEIHH AN ASHICH ER RNV RO
PESNIBHEBAHHARGCEIE N RN REN I AR G Aolo,
(@EaniVBHOLO)NMYHITER

BlyrlellE g s QY VICHIGTS Oorelrs | Tl oy
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lutinities

Structure simplifiée du virus Influenza
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