Hecnemudpuuna n cnenudruyna
3aIITUTA OpraHu3Ma



llnipeBH yuema

* Jla ce CTyneHTH YKPaATKO IOACETE MEXaHU3aMa
Hecnenu(PUIHE U CIICHU(PUYHE 3aIITHTE
OpraHus3Ma

* Jla cTyneHTH Hayue HajBaXkHU]e mopeMehaje
HecneudpuuHe 3amTute (mopemehaje
¢yHKIM]€e paronura U CUCTEMA KOMIUIEMEHTA)

* Jla ctyneHTH Hay4de HajBahHHU]e mopeMehaje
cnenuuyuHe 3amtute (B u T mumdonura)



Canp:ka) mpe1aBama

KapakTeprucTrke HecnienupuiaHe U cueupuaHe
3allITUTE OpraHu3Ma

EnemeHTH HecnienuUYIHE 3alITUTE; aHATOMCKE
Oapujepe, LMpKyauinyhe epexkropcke henmje,
HAPKYJIUITYhy €(heKTOPCKU MPOTEUHHU, IMTOKUHH,
MH(IaMaTopHa peakiinja

[Topemehaju Hecnenuduune 3amrure: nopemehaju
¢yHKuMje arouuTa u nopeMehaju cucrema
KOMILIEMEHTA

EnemenTu crien(pu4HEe 3alITUTE: XyMOPaJIHU U

HeTyJIapHU UMYHCKH OJITOBOP

[Topemehaju cnenuduyHe 3amTrTe:
UMYyHOACPHUIIA]CHIIH] € (IpUMAapPHE U CEKYHIapHE) U
TpaHCIUIAaHTAllMOHA UMYHONATOJIOTH]a



IIpoaop maroreHa Kpo3 KOy
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Hopmaisina
(p1opa

«JlokaJTHH
XEeMHUJCKHU
paxkrTopu

eDaronuto3a
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darouurTosa
HuToKUHH,
JleykomuTn, NK
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JdeHapuTuyHe
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Nudexuuja ce
JIOKAJIM3yje

Cnenuduyane
*Hecneuupuyun
€ HMYHCKe
peakuuje



AHaTOMCKe Dapujepe (CIIy30K0kKe)

B. pertussis

Trapped
particles
in mucus
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AHaTOMCKe Oapujepe

° aHaToMcke Dapujepe (Koxka U CIIy30KOXE)
* OPUAPYKECHU MEeXAHMYKHU eJIeMeHTH
* MPUIAPYKSHH XYMOPAJIHI eJIeMeHTH

— IPUPOJTHNA AaHTUOHOTHUIIN

— uHTpaenuTeHu T u B mumdonutu

— HOpMaJHa (haopa KOXKe U CIIy30K0XkKa



henmnje umyHCKOT cucTema

T mumdonuTu (CD4 CDS8)

b mumdorutn (mpoayKIIMja aHTUTEIA)

NK hexuje CD16 (BupycH, TJbUBHIIC, TYMOPH)
Heyrpodunu

EosuHopnm (Parouutn)

bazopuiu

Macronutu (MenmjaTopu HH(BIAMAIT]C)
TpombGoruTH (koarymaimja, XeMOCTa3a)

TxuBHe u ctpomainse henuje (MaTepdeponn u MUTOKUHN)



Hecnennduana u cienuduyna
3allITUTA OPraHu3Ma

Hecneuuduyna 3amrura: CnenudpuyHa 3aIITUTA:

* Peakimuja je Op3a * Peakimuja je oasioxxena

* OnroBop je * Oarosop je
HecnenupuyaH cnenuduyan

* OnroBop ce ve nojauasa * OOroBop ce nojauana
IIpY IOHOBHOM KOHTAaKTYy IIpY IOHOBHOM
ca IaToreHOM KOHTAaKTy ca IaTOr€HOM



INNATE

POLYMORPH HCOMPLEMENT

NK-CELL

CYTORINES H MACROPHAGE

ACQUIRED

ANTIBODY B-GELL
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Humoral immunity
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EXTRACELLULAR INFECTIONS

Cell-mediated immunity
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INTRACELLULAR INFEGTIONS
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Hecnennduana u cienuduyna
3allITUTA OPraHu3Ma

* o10paHa opraHru3Ma OOMYHO NMOYNHHE
MEXaHU3MHUMa Hecleuu(pUIHEe 3aIITUTEe, Ha
KOJy CE€ HA/I0BEe3Y ]y MEXaHU3MHU CIICHU(PUIHE
3aIITUTE

* HecnenU(hUYHHU 3aINTUTHU MEXaHU3MHU
onpene/byjy BpCTy M NPUPOAY CHCHU(pUIHOT
MMYHCKOT OATOBOpa, JOK CIICIU(PUIHA
yeMepaBajy ¥ 1mojayaBajy MEXaHUu3Me
HecneU(PUIHE 3aIITUTE



HecnenunduyaHa 3amTura opranu3ma

NpBa JUHNI|ja og0paHe

AKTUBHA Y BPEME MPO0PA MATOTEHOT areHca
y OpraHu3am

Huje cnenuuyHa IpeMa y3pOUYHUKY

HeMa UMYHOJIOIIKE MEMOPH]E



HecnenunduyaHa 3amTura opranu3ma

* He-undgaamaropHa 3amuTura
— MHTAKTHA KOXKa U CIIY30KOXKE,

— KpeTambe TCUYHOCTHU M MYKyCa Yy PECIIMPATOPHOM,
racCTPOMHTECTUHATIHOM U T€HUTOYPUHAPHOM CHUCTEMY
MEXaHUYKH YMCTH ITOBPIINHY CIy30KOXKa

— pH y xenyity, TM303UM y cy3aMa, IlJbyBauka, MyKYC

— HOpMaJIHa OaKTepHjcKa (pJIopa KOKE U CIIy30K0XKa
 NudaamaropHa 3a1lITUTA

— mupkynuinyhe epekropcke henuje,

— HUpKyauinyhu epeKkTopcKy MpOTEUHH,

— IIUTOKHHH,

— 3anaJbeHmhCKa peakiyja



[{upkymminyhe epexropcke henmje

* HeYTPO(MUIHM JIEYKOIIUTH

* MOHOHYKJ€apHe (paronurtHe hennje
(MoHOIIMTH U Makpoda3n)

» hemmje npupoaue youne (natural killer cells,
NK)



heauje HecnennpuIHe UMYHOCTH

darouutm
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1. Monociti 2. Polimorfonukleari
Makpodare:
Y ceKyHAapPHUM OpraHuma
Kyndepose henuje, jetpa 6ybpesn 3. NK éelije
darouyurtosa:

Hekonuko ¢asa: 4 pase (8 ¢pasa)
OupeKTHa, HaupeKTHa ¢aroumtosa
OnakwaHa ¢parouuntosa (oncoHusauuja)



YiTpackTpykTypa HeyTpoduiia

A3ypodunHe npumapHe rpaHyne:
JInsoszomu, mmujenonepokcmnaasa,enacrasa, KarencuH [, kKucene xmaponase
CneunduyHe rpaHyne:

Jlnzosomu, yutoxpom b, 6asHe pocdartase, naktopepuH, But. b Besyjyhu
NPOTEUH




EnuMuHan)a naToreHor areLca

* O KuceoHuKa 3aBMCHUA MEXAaHU3MU
eIMMHUHAaLM]€ (aepOOHM YCIOBH), CTBapa Ce
CYIICPOKCHUIHH aH]OH, BOOOHUK MEPOKCHI,
XUJIPOKCH paguKall,...

* O KMCeOHNKA He3ABMCHI MEXAaHU3MHU
eIMMHUHAaIM]€ (aHaCpOOHM YCIOBH), A€]CTBOM
IA303UMa, JIJAaKTO(hEprHA, HUCKUX BPEIHOCTH
PH, KaTJOHCKHUX IPOTEHHA, XUAPOJIUTUIKUX U
IPOTCOIUTUUKUX €H3UMA



dyukuuje hesiuja UMyHCKOr cucreMa

IHomumop@doHyKIIeapHH JIEYyKOIUTH

Jlnjarnenesa, XxeMoTakca, aaxepeHiia, (parourosa, IUTOTOKCUYHOCT,0THYIITaHhe
AaHTUMUKPOOHUX €H3MMa, NMpoTea3a, XUAposias3a, apaxuJa0HCKEe KUCIECHUHE,
KUCEIINX METa0O0IUTa
MoHouuTH

daronurosa, MMHOIUTO3a, IUTOTOKYMCHOCT, IIPE3CHTall]a aHTUTEHA, PEryJiaiuja
GyHKIHje TUMM@POLNTA, OTOYIITAkhEe HHTEPJICYKNHA, [IMTOKWHA, CUCTEMA
KOMIUJIEMEHATA, JIN3031UMa,
Cucrem KOMILIEeMEHATA

NmyHa agxepeHia, nopehamwe nmepMeadMIHOCTH Kanujapa, XeMoTakca, omTeheme
MemOpane, TpeHchopmaija b henuja
AHTHTEIA

5 kmaca IgA, IgD, IgE, igG, Ig M, - aHTHreH aHTUTENIO0 peakiinja, ariayTHHAIH]a,
npenunuTaIuja, OCOHU3aIM]a, IMTOTOKCUYHOCT, aKTUBAI1]a
KOMIIJIEMEHATA

IHuToKuHM:

ConyOuinHu poayKTH henuja, Aenyjy IpeKo penenTopa, ayToKpruHO, €HJA0KPHUHO,
napaKpuHO



(haromorosa

XeMoTakca

AnxepeHua

Cnajamke MaMOpaHa

Nuaunujanuja parozoma
dopmupame arozomMa

dy3uja rpaHyJia

YOujame u qurectuja
Ocnob6ahame npoaykara u3 hemnuje
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darommnrosa

da3ze parouuTose

(ha3a nmpeno3HaBamba
— HAHUPCKTHO IIPCIIO3HABALC
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Macrophage

— UHIUAPEKTHO
MIPETIO3HABAKE

(a3a yBIIauema
(,,eHIyI00Mcama’)

Bacterium

Pseudopods

(ha3za nHTpahenujcke
eJIMMUHALIM] e
IATOreHor areLca
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[{upkyuimyhnu epexTOpCKru NPOTECHHU

CucreM KOMILIEMEHATA!
[IpoTenHu KOju ce aKTHBHUPAjy KIacHYHUM M antepHatuBHUM IyTeM (C3b, C5)

IIporennu akyTHe ¢a3ze, u3 jerpe nocie aejcrna IL-1
H PCAKTHBHU NMPOTEHUH (oncoHusanuja, akTUBUpa KOMIUIEMEHT)
Jlektun, C1q Ha macTonuTHMA

JIn3zozomu (MpOTCONMTHYKHN €H3UM y Makpodarama, aenyje Ha ['p+
OakTepuje)

IlponmepauH, akTUBHUPA AJITEPHATUBHU YT KOMILJIEMEHATA
ba3Hnu INPOTECUHMU nmajy aHTHOAKTEPH]CKO JI€]CTBO
HuTtoxkunu



C-peakTHUBHHU NPOTCHH

* IIporenn akyrHe (hasze 3amabema

* CuHteruie ce y jerpu (y OAroBOpPY Ha
olITEheHme TKUBA)

* Besyje ce 3a henujcknm 3mu/1 OaKkTepuja u
AKTHUBUIIE CHUCTEM KOMILIEMEHTA
(omcoHM3aIM]a ¥ JIM3a NaTOrCHOT arcHca)



[luTOoKMHU

[lonena:
nmpema BpcTH henrja Koje ux NpoayKyjy
[Ipema edexTrma:

AxTuBHUIyhu,
MHXUOUTOPHH,
pEryaaTopHHU,
po-uH(pIaAMATOPHH,
XE€MOKHHHM...

IL-1, IL-2, IL-12, IL-5, IL-8..



Chronic
inflammation
and
autoimmunity

epithelial cells

@ T
IL-5 8 cell
IL-13

Smooth muscle

Eosinophil

IL-4

epithelial cells

Nature Reviews | Drug Discovery



[ lnTOoKnHM

KOHTPOJMIIY BUpYycHY nH(beknjy: maTepdepoH anda
(IFN- ) u uatepdepon 6era (IFN-p)

YK/bYYEHH Y HACTAHAK 3aNa/belhCKe peakuuje:
natepaeykud 1 (IL-1), akrop Hekpose Tymopa (TNF) u
XEMOKHUHH

cTuMyiuiny npoaudepanujy v akrusauujy NK heamnja:
natepaeykud 15 (IL-15) u uarepneykun 12 (1L-12)
axTusuiny makpodare: uarepdepon rama (IFN-7)
JIOKAJIN3Y]Y 3anabercxku npouec: uarepacykus 10 (1L-
10) u Tpancopmuiyhu akrop pacra 6era (transforming
growth factor beta, TGF-/)

CTHMYJIHILY NposiHpepanmjy HeyTPO(UIHUX JIeyKOUUTA
(Y KOCTHO] Cp>KH) M CMHTe3y nporenna akyTHe dasze (y
Xeraronuma): nHTepacykuH 6 (I1L-6)



I/IHTep(pepOH aﬂcpa 1 OeTa
e — 5 s

Current Nomenclature

Former Designation

Type Designation
No. Of Genes that code for Family
Principal Cell Source

Inducing Agent

Stability at pH 2.0
Homology with IFN-a
Chromosomal location of genes

Size of secreted protein (Number of
amino acids)

IFN receptors

Chromosomal location of IFN receptor
genes

Leukocyte

Type 1
=20

Most Cell
Types
Viruses:
dsRNA
Stable

80-95%
9
165

IFNAR
21

Fibroblast

Type |
1
Most cell Types

Viruses:
dsRNA

Stable
30%

9

166

IFNAR
21

Immune
Interferon

Type Il
1

Lymphocytes
Mitogens

Labile
<10%
12

143

IFNGR



Role of Cytokines and Cytokine Inhibitors
in Chronic Inflammation

IFNy
GM-CSF
IL-8 and
other
chemokines

TGFf
L8 WRA SINER o g
siL-1R1 Monocional IL-10

Pro-inflammatory antibody IL-11
to TNF
IL-13

IL-18BP

Anti-inflammatory

Arend. Arthritis Rheum 2001.
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[Topemehaju HeCTIEMU(UYIHE 3aIITUTE

* KBAHTUTATUBHU nmopemehaju hemmnja n
MOJICKYJIA YKJbYYCHHUX Y HECTIEIU(PHUIHY
3aITUTY OPTaHU3MY

* KBaJMTATUBHHU nopemehaju hennja n
MOJICKYJa YKJbYYCHUX Y HECIICHU(PUUHY
3aIITUTY OPraHU3My



[Topemehaju HeCTIEMU(UYIHE 3aIITUTE

* mopemehaju byukuuje harouura

* mopeMehaju cucrema KomMIJieMeHTa



[Topemehaju pyHkHje paromura

° KBaHTUTATHBHU ITopeMehajn (CMabEHE
Opoja (paromutHuX henmja)
— ypoheHnu (MH(paHTUIHA arpaHylI0IUTO3a)
— CreuyeHu

* kpaguTatusuu nopemehajn (mopemehaju
(darouTHE (PYHKIHU]C)



KBanutatuBHM nopemehaju
dyHKIIHA]E (haromura

nopeMehaju xemorakce

«/

nopeMmehaju arxepennmnje

«/

nopeMehaju uurecTmje

«/

nopeMehaju HHTpaLCIyIapHe ANTeCTh|e

«/

(haroIuTOBAaHUX MUKPOOPraHu3amMa



ITopemehaju arxes3uje JI€yKOLUTA
L eucocyte adhesion deficiency (LAD)

* nopeMehaju pynknmja jJjeyxkouuTa Koje cy
3aBHCHE O] aTXxe3uje
— aTXEPEHIIE 3a €HA0TE KPBHOT Cy/ia
— XCMOTAKCC
— (paronTo3e
— MU TOTOKCHUYHOCTHA

* MOry OWTH 3axBah€HM HEYTPOPUIIHU
neyxkouut, NK henuje u uprorokcuanu T
TUMQOLUTH



ITopemehaju aTxe3uje JIeyKOIUTA
Leucocyte adhesion deficiency (LAD)

 LAD-1 - HegocTrarak ujim cMameHa ekcnpecuja 32
JIAHIA MHTEerPUHA WK (PaMUIN]€ NNIMKONPOTEHHA
CD11CD18 (CD11aCD18, CD11bCD18 u
CD11cCD18) xoju HopMmanHO oMoryhaBajy aTXxe3ujy
JICYKOLIMTA 3a ApyTe henmje

 LAD-2 —nmopemehaj y rpahu yribeHo-XxuapaTHor
JIMraHjaa Ha MeMOpaHU HEYTPO(PUIIHUX JICYKOLIUTA
(sialyl-Lewis X), koju je HEOIIXOJaH 32 Be3MBAMEC
cenextrHa (E u P) Ha emmorenanM hennjama
(MPETXOTHO AKTUBHCAHUM IIMTOKWHHMA)



XpOHHWYHA I'PpaHyJIOMaTO3HAa 00JIECT

* rpymna 0oJiecTH Koja ce Hacjiehyjy npeko:
— X XpoMO30Ma UJIH
— dYTO30MHO PCIICCUBHO
* MyTamMja:
— I'€HA 3a CH3MMe OKCHIA3HOT cucTeMa (MeMOpPaHCKOT
npoTterHa nuroxpom b558, phox-91, phagocyte oxidase 91)

— I'€Ha OATOBOPHUX 34 KOHTPOJIY TPAHCKPUIIIIN]|e
CTPYKTYPHHUX I'€Ha
* CMaHEHO je CTBapame CYNEPOKCHIHOT aHJOH
pagukaja (O2¢-) Koju je HeONX0AaH 32 YOHjam€e
(aromuTOBAaHUX MHUKPOOPraHH3aMa



Chediak-Higashi cuaapom

Haciaehyje ce ayTo30MHO pELECUBHO

nopemeha) — dyzuja rpanysia y qUTOMIA3MU:
— JICYKOITUTA,
— Makpodara,
— ICHAPUTUYHUX hennja

— NK henmja

nocaenuua: nopemehaj dbyuxnuje
3axpahenux henmja



Chediak-Higashi cuaapom

° BeJuKHN (IMHOBCKM) JIN3030MHU (POPMHUPA]Y CE Y
CTaN]yMy MHU]CIIOMIHUX IIpeKypcopa (IIpu
ca3peBamby HEYTPOPHUIHHUX JICYKOLIUTA)

* nco henmja ce omrehyje npe cazpeBama (YMEpEHO
cMamebe 0poja HeYyTPO(PUITHUX JICYKOLIUTA)

* J1CO 3pCIINX JICYKOIIUMTA NMaA.

— CMalbeHYy KOJIUYHMHY JH3030MCKHX €H3UMAa
(HEOIMXOAHUX 3a pa3rpajmky (aroluTOBAaHUX
MHUKPOOPTraHM3ama),

— nopeMmehaje xemorakce u (parouuTose



ITopemehaju pyHKIM]€ KOMIIJIEMEHTA

* OACTYyIIamka OJ HOpManHe rpale u hyukumje
KOMIIOHEHTH KOMILIEMEHTA

* 3a3uBajy
— CMaHbEeHY AKTUBAIA]Y CUCTEMA KOMIIJIEMEHTA

— noBehany akTHBaIM]y cUCTEMa KOMILIEMEHTA



Jledunyjenuuje cucrtema
KOMILJIEMEHTA

° nmpuMapHe ae@uiujeHIu]e
° CekyHIapHe Ie(QUIM]|CHIN]C
* IIOCJICOMIIC:
— CMaHeHA AKTUBAIM|a CHCTEMA KOMILUIEMEHTA

— nopehana akTuBanMja CUCTEMa KOMILIEMEHTA



Ypohene nedunmjeHije cucreMma
KOMILIEMEHTA

kaacuunor nyra (Clg, Clr, C4, C21C3)

AJTEPHATUBHOT nmyTa (mponepanHa, (pakropa

D u C3)

3ajeqnuukor (3aspiunor) nyra (C5, C6, C7,
C8 u C9)

peryaaropuux kommoneuTu (Cl nuaxuburopa
u (pakTopa H)
peuenrTopa 3a kommieMeHT (CR3 u CR4)



JleunyjeHIM € peryIaTOPHUX
KOMIIOHEHTH CHCTEMAa KOMILJIEMEHTA

XepeaAuTAPHUA AHTHOHEYPOTCKH €IeM
nedunujeHurja pyakauoHaaHor Cl
MHXHOUTOpA

HAapPOKCU3MAJTHA HOhHAa XeMOIT1I00MHYpH]ja
ne(UIM]CHIIM]a PETyJaTOPHOT MPOTEHUHA KOJU
yop3aBa gucomujanmjy C3 xonseprase (decay-
accelerating factor, DAF).



Crnenu(pudHa 3alITUTAa OPraHu3Ma
(cneu(puIHa UMYHOCT)



CrneuuduyHa 3alTUTa OpraHu3Ma

* XymopaJjum UMYHCKH oaroop (B
TAM@OLIUTH, AHTUTENA)

* Ileaynapun uMyHckH oaroop (T
JTUMQOIIUTH)



HUMORAL IMMUNITY

o5l

Extracallular microbes
(e.q., bacteria)

B lymphocylas

.

N |
Sacrated }.

antibody L
Naufralization W “ .". o

Lysis (complement) <1 -2 -

Phagocytosis
(PMN, macrophage)

Copyright © 2002, Elsevier Science (USA). All rights reserved.

CELLULAR IMMUNITY

Intraceliular microbeas
(e.q., viruses)

Antigen-presenting
= cell

Helper
T call

“—— Processad and
T-call presented antigen
receptor
Prolderation

and activation

of effectorcells %
(cytotoxic T celis,
natural killer cells,

macrophages)

A‘ ‘( ‘ Lysis of
“‘ » ’ infected cell
"g‘ A



CreuuduyHa 3alTUTa OpraHu3Ma

* KapakrepucTrke crienu@uiHe 3allTUTE:

— CIIOCOOHOCT Pa3/IMKOBAHA COICTBEHOI U
CTPaHOr

— AQHTUICHCKA CrenuMuaIHoCT
— Pa3HOBPCHOCT

— UMYHOJIOIIKA MeMOpuja



henuje cnenupuyae UMyHOCTH

nocmojarse peyenmopa

T JIumpountn
NmyHoCcT mocpenoBaHa hennjama: T momaxkyhm wuHTEp-

pearyjy ca b nmumdonutuma, T cynpecopu orpaHuydaBajy
¢dyaxkinnj)y b hemmja, NK Bpme nm3y aupekTHO,
npoayKiuja tuMm@okrHa, narTepacyknaa, MUDO, MAD

b JlumpouuTu
XYMOp AJIHHU HNMYHCKH OAT'0OBOP : CHHTC3a

UMYHOIJIOOYJIMHA, O Kjaca aHTUICH CHeHUu(PpUIHUX
aHTUTENA.

ja3Ma helrje MOHOKJIOHCKHMX aHTHUTEIa, OATOBOp Ha
MUTOI'€HE, HE CIICHU(PUUYHU NOIUKIOHCKU



CaspeBame JuM@POLUTA Y NTPUMAPHUM
JUM(PHUM OPpraHumMa

'-',':)')'BONE MARROW
I

f%"l /\
;.f

Stem cell

/( / \ THYMUS
= /Rfi
) Via blood _7_. ‘_‘- H
Immature (1. j‘""‘ 1
Qphocytes A L\;/'
. ——Antigen —|__

receptors E

B cell / T cell
CELL-MEDIATED

HUMORAL IMMUNITY . IMMUNITY
Via
blood

Lymph nodes,
spleen, and other
lymphatic organs

OTHER PARTS OF THE
LYMPHATIC SYSTEM m Final maturation
T | ofBandT cells

- = in lymphatic organ

o) )

Copyright & 2003 Pearson Educaticn, Inc., publishing as Benjamin Curmmings.



Pa3HOBPCHOCT M clIeM(PHAIHOCT

* OpHocu ce Ha cneuuduune heamje (B u'T
TUMQOLUTE)

* Ha nmpumep:
— B mumdonntr nmajy oko 100 000 naeHTHIHNAX

MMYHOIIIOOYJIMHA HA MeMOpaHH (oMoryhaBa
creurpuIHOCT)

— Y kocTHO] cpxu nma oko 108 paznmuuuntux B
muMdonnTa (oMmoryhasa BelIMKy pa3sHoOBPCHOCT)



AHTUI€HCKA CIeU(PUIHOCT
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Toxk UMyHCKOI oAroBopa

IlpenoznaBame anTUreHa pelernTopruMa Koju ce
Haja3e Ha MEMOpaHU CIIEHU(PUIHUX JTUM(DOLHUTA

AxTuUBANM|a cCIeUU(PUIHUX TUM(POIATA
Ipoaudepannja u nudepeHToBame y €(DEKTOPCKE
hennje

EdexrTopcke hesmje eTMMUHUINY Y3POUHUKA
(QHTHUTCH)

YcenocraB/bame XOMeoCTa3e U pa3B0] MEMOPH jCKUX
naM@onuTa

Mewmopujcke hennje 00e30ehyjy Opsku U cHaKHI|u
OJICOBOP MPHU MOHOBHOM KOHTAKTy Ca UICTUM aHTUTCHOM



Recognition Activation Effector Decline M
phase phase phase {(homeostasis) Y
| Antibody-  Effector T —— ;
- producing  ymphocyte | Elimination
, coll e . of antigens
4 1 & :
& &
d j
13
B8
3
» [ Humoral | §
g | Immunity 4 Surviving
8 memory
Cell-mediated cells
immunity

Figure 1-6 Phases of adaptive immune responses.

Time after antigen exposure




[IOPEMERAIN CITELHUOHUYHE
SALLITUTE OPI'AHU3MA

°* MMYHOJe(PUIHU]CHII]e
* TpPAHCIUIAHTAIW]CKAa HMYHOIIATOJI0TH]a

* peakIuje NPEeOCETIbUBOCTH

* AyTOUMYHOCT



MMyHOIEe UM CHIIN]C

nopemMehaj Opoja n/mian pynkumje TMMEOOIUTa
ypohene (npumapHe) 1 cTeUeHe (cekyH/1apHe)

npuvapme: mopeMmehaju y caspeBarby
nuM@donuTa u mopemehaju y pyuxmmju
nuM@oIuTa

CeKYH/IapHe: CMabemhe 0poja IMM@OLUTa KOJI;
— BupycHux nHbpeknuja (AIDS),

— UMYHOCYIIPECUBHE TEpaIInje,

— TOTXPambCHOCTH,

— Y3HANpEI0BAINX TyMOpa



MMyHOIEe UM CHIIN]C

[Ipumapnu (ypohenn) mopemehaju:

° XYMOPAJHOI UMYHHUTeTA (Ca3peBama,
akThBaluje u pyHkuuje B mumdonura)

°* IeJYJJAPpHOI MMYHHUTETA (Ca3peBama,
akTUBaIje U PyHkuuje T mumdonura)

* KoMOuHOBaHM nopemMehaju XyMOPaJIHOT U
LEJTYJIAPHOT UMYHUTETA



MyHO e pUIiM|CHIIN]C

* bosecTtu n3a3zBaHe HEA0BOLHUM UMYHCKUM
OZAr0OBOPOM

* Hacrajy ycnen nopemehaja y:
— pa3B0jy UMYHCKOT CHCTEMA

— (pyHKIMOHUCAKY UMYHCKOT CUCTEMA

* JloBoxe 1o0:
— IloBehaHe oceT/bMBOCTH Ha MH(EKIMje

— IloBehaHe MHLIMCHIIM]€ HEKMX MAJIUTHUX
TyMOpa



ImoJjiea

VYpohene - mpumapne: (reHcke rpemke, nopemehaj JIlnmmdHux oprana)
CredeHe — CeKyHIapHE

Hedekt b henujcke pynkimje
Hedekt T henujcke dhyHKIHje
Hedext T u b henujcke Pynkiuje

JlepeKkT KOMITOHEHTH KOMILIEMEHTa
HedekT dbyHKHjE TeyKonuTa

A) KBanTuTaTUBHU
B) KsamuratuBHu



[ Ipumapue
MMYHOIC(DULIA]CHIIH] €

* Hacrajy ycnen reackux nmopemehaja koju
HOBOJIE J10:
* IIPEKHUJIa y ca3peBarby

* opeMehaja y hyukunmonncamy henmja UMyHCKOT
cUCTEMaA



[IprumapHEe UMYHOAC(DUIH]CHIIH]E

[Topemehaju y cazpeBamy gumdbonnra

° TelKka KOMOMHOBAHA UMYHOIC(HUIIN]|CHIIH]A
(SCID), 3axBara B u T mumdorure

* araManio0yJMHeMMja uin
xunoramariooynuaemuja, Bruton-osa)

* T- heaujcka nepummjenmnuja (DI George-
CHHJIPOM)



Sazrevanje
B-celija

Sazrevanje
T-Celija

Imunodeficijencije B-¢elija
agamaglobulinemija

Teske kombinovane imunodeficijencije (SCID)

ool

Mati¢na Pro-T
éelija

Imunodeficijencije T-Celija

Nedostatak timusa
(Di Georgeov sindrom)

Pre-T Dvostruko
pozitivha
(nezrela)
T-celija

Jednostruko
pozitivha
(zrela)
T-Celija




[IprumapHEe UMYHOAC(DUIH]CHIIH]E

ITopemehaju vy akTupanuju u GyHKIUju
M@ ouTa

e Xunep-lgM cunapom



Aktivirana
T-celija

Antigen-
-prezentujuca celija

1

deficijencija MHC Il klase

Pomocénicka
T-Celija

Aktivirani
makrofag

Pomocnicka

T-celija

Mutacije gena za CD40 ligand

Makrofag

B-celija koja
produkuje
antitela




Funkcija CD40L u imunskom odgovoru

Aktivacija bivaji-g%:{/?rane
makrofaga angazovanjem
CDA40, citokinima

CD40 [|Makrofag
sa fagocitovanim
mikroorganizmima

receptor Y.
CD4~ efektorska Citok}i?wi
T-Celija ‘
Aktivacija l
makrofaga = ubijanje Promena
mikroorganizama Izotipa




@ Pomoc¢nicka Makrofag Aktivirani

T-Celija makrofag
Aktivirana
T-celija

Mutacije gena za CD40 ligand
hiper-IgM sindrom

‘. Pomocnicka
.\ T-celija

Antigen- '
-prezentujuca celija
deficijencija MHC Il klase

28 B-celija koja
= produkuje
antitela

Selektivni nedostatak
pojedinih izotipova
imunoglobulina




[ IpuMapHEe UMYHOAC(DUIH]CHIIH]EC

* Ilopemehaju ypolhene umynocTu



[ IpruMapHEe UMYHOIC(PHUILIN]CHIIH] € N3a3BAHE
nopeMehajuma ypoheHe HMyHOCTH

XpoHWYHa rpaHyaoMmaTo3Ha 6onect Mopemehaj cTBaparba peakTUBHUX
06/1MKa KNCEOHMKA Y NEYKOLUUTUMA

AeduumjeHumnja atxesMBHMX MONEKYANA JedunumnjeHTHa ekcnpecuja beta2
™Mn 1 MHTErpuHa, cnabsbere pyHKUMja
IeyKoumMTa 3aBUCHUX O, aTxe3uje

AedununjeHumja atxesMBHUX MoneKyna [NedbuumjeHTHa ekcnpecnja iMraHaa 3a

T™MN 2 eHaoTenHe cenektuHe (E n P),
oHemoryhaBa murpaumnjy neykoumntay
TKUBA

AeduunjeHymnja C3 KOMNOHeEHTe Mopemehaj y akTuBaLUUju KomniemeHTa

KomMniaemeHTa



CreueHe (CeKyHaAapHe)
HUMYHOAe(pHUIIU]eHII]e

Nudexkuuja BUPycoM XymMaHe
UMYHoOAe(pUIIMjeHIM]e

IIpOoTEenHCKO-KAJIOPHjCKA
MAJIHYTPUIIMja

Jleyeme TymMopa 3pauyemeM UJIH
XEMHUOTEPAIINjoOM

MeTacTase TyMOpa y KOCTHY CPXK

YKiIamkbame cJe3uHe

Cmameme Opoja nmomohnmaxmx
CD4+ T numdonuta

MeTtaboanuku mopemehaju koju
JOBOJIE 1O MHXUOUIIN]E Ca3peBamba
u (QyHKuHje muMdorura

CmameH 0poj npexypcopa CBUX
JICYKOLIMTA Y KOCTHO] CP>KHU

CMmameme 1pocTopa 3a pa3Boj
JICYKOIUTA

CMameme (haronurose
MHUKPOOPraHru3ama



Tepanuja umyHoAC U] CHIH]A

KoHrenurajne (mpuMapHe)

* CYIICTHUTYyLIM]a (HaA IIp. UMYHOIJIOOYJIMHN)
* TpPAHCIUIAHTAIl]a KOCTHE CPKHU

* TCHCKa Tepanuja

* npodunakca HHPEKIIH]a

CredeHe (CeKYHAapHe)

* JICUCHEC IPHMAPHOT Y3POKa

* CYIICTUTYyLIH]a

* npoduaakca HHPEKIrja



[IpumapHu nopemehaju
XYMOPAJIHOI' UMYHHUTCTA
Bruton-osa xumnoramariio0yJJuHeMHUja

(aramarnoOyInHEMH]a)

nedunujennuja IgG u IgA ca nosehanom
cuare3om IgM-a (xumep IgM cunapom)

CeleKTUBHA Jehunujenumja [gA

celIeKTHBHE Jehunnjennuje nmorkiaaca 1gG



[Ipumapne T henujcke
MMYHOIC(pUIIH]CHIH] S

* nmopemeha) y:
— cazpeBamy | aumdonura (XUnoruiazuja uin
arasuja Tumyca), Di-George-oB cuaapom
— akTuBauuju Wi GyHkuuju T sumdouura
* rocjcauia.

— ydecTae MH(peKIUje BUPYCUMa,
HHTpaleJIyJIapHuM OaKTepujamMa, I’bUBHIIAMA

— noBehaHa HHIMICHIIA TYMOPA



KomMmbOunnoBanu nnopemehaju
XyMOPAJHE U LETyJIapHE UMYHOCTH

* 030MJbHA KOMOMHOBAHA HMYHOAe(UIUjEeHIIH|a
(severe combined immunodeficiencies, SCID)



CekyHaapHe UMYHOAC(PUIIN]|CHIIN]C

B henujcke:

* CeJIeKTMBHHU I'yOMTAK HMYHOIJIOOYJIHHA YPUHAPHUM
(He()pOTCKHM CHHJIPOM) WUJIM TaCTPOUMHTECTUHAITHUM
TPaKTOM

T henujcke:
* Yy CKIIONY AKYTHUX BUpPYcHUX nHbernmja (Ae4jux
OCHUITHHUX TPO3HUIIA U [IMTOMETAJIOBUPYCOM)

* xom masiuraux dosectu (Hodgkin-oB u npyru
TUM(OMH)

* Kao nocJiejauia repamnuje (3padewme, IUTOCTATHUIIH,
UKJIOCTIOPUH A 1 KOPTUKOCTEPOU/IN )



AIDS

* CHHAPOM CTe€YeHe UMYHOAe(pUIUjeHII]e
(acquired immunodeficiency syndrome, AIDS)

* perposupyc omrehyje CD4+ T naumdonure

* TIOCIIEOUIlE cMambeHor Opoja u pyuxkuuje T
moMohHMYIKNX JTUMQOLIUTA,

— ONOPTYHUCTHUYKE HH(PEKIN]E U

— TYMOPH



Structure of the Human Immunodeficiency Virus
HIV is a Retrovirus

Glycoprotein

Protein
coat

RNA —
(two identical
strands)

Reverse
transcriptase

Saddisen Wesley Longman, Inc



Acquired immunodeficiency syndrome, AIDS

Cunapom ctedeHe umyHoaepunujerumje (CUIA)
Hajrexa je u TepMuHaIHA KJIMHUYKA MaHU(eCcTaruje
XPOHUYHE HH(EKIH]€ BUPYCOM XyMaH
nMmyHoaeduijeHnnje (X1B)
XHWB-a nma rnocebdan Tponu3am 3a UMYHOKOMIIETCHTHE
heaunje

Jlucynkuuja - nocreneHa eaxumuHanuja CD4+ T
numMponrta -OCHOBHA J€ MAaTONeHETCKA OJIJIMKA OBE
MH(DEKIIH]EC




CD4 T-cell number

1-3 weeks =20 years



XHB-unpeknuja - Madexmnyja Bupycom
XyMaHE UMYHOAC(UIIN]CHIN]E

KapakrepucTuke: XpoHHYHA HHPEKIIN]a

IIocae nyxe ox 10 roguHa ko BehuHe ce pa3BHja
Temka umyHo1ePUILIM]EHIM]A - TCPMHUHAIHA
Knuanyka pasza 6onecTH Koja ce Ha3uBa CUHAPOM
creucHe uMyHoieunujeHuje (AM1C-a nim Cunaa)



Acquired immunodeficiency syndrome, AIDS

CUHAPOM CTEUYCHE UMYHOAC(PHUIIN]CHIIN]E
PerpoBupyc

[{nspHE henmje

CMmamene 0poja henrja TOkoM BpeMeHa
[ ' yourtak opoja u pyukuuje TH henuja
Tymopu

OnopTyYHUCTUYKE UH(PEKIH]e



Onaaajyhiv 6poj CD4+T numgouuta u
nojassbuBare ONOPTYHUCTUUKUX UHPeKLUja

KoxkHe uHdeKkuuje,

JlympapeHonatuja xepnec cumnney / xepnec

TpombouuToneHmja 30cTep, 6aKkTepujcke
NHEeyMOHMje, CUHY3UTMUC

Kanowwu capkom,
Jinmpomu

Tyb6epkynosa
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TOKCOM/21a3mo3a

Nnmopom, LUMB nHdpekumja




Canp:ka) mpe1aBama

KapakTeprucTrke HecnienupuiaHe U cueupuaHe
3allITUTE OpraHu3Ma

EnemeHTH HecnienuUYIHE 3alITUTE; aHATOMCKE
Oapujepe, LMpKyauinyhe epexkropcke henmje,
HAPKYJIUITYhy €(heKTOPCKU MPOTEUHHU, IMTOKUHH,
MH(IaMaTopHa peakiinja

[Topemehaju Hecnenuduune 3amrure: nopemehaju
dyHKIH]e darouuTa U mopeMehaju cucrema
KOMILJIEMEHTA

EnemeHTH cnennduyHe 3al0TUTE: XyMOPAJTHA 1
LIEJTYJIADHA UMYHCKH OJITOBOP

[Topemehaju cnenuduyHe 3amTrTe:
UMYHOAC(PHUIIA]CHIIN]€ (IpUMAapHE U CEKYHIapPHE)



