MMYHCKA OCHOBA AJIEPTUICKUX BONECTU

[ou. ap Unwnja Jedtnh
PykoBogunay, Ha npegmety: MMYHOJTOTUIA (B19)
MHTETPUCAHE AKAOAEMCKE CTYANIE PAPMAUWUIE




Peakuunje npeoceT/bUBOCTU

° MaToO/IOLIKE MMYHCKe peakumje — npetepaHn Mam HenpumepeHm MMYHCKH
O4roBop

* OCHOBHA KapaKTepuCcTUKa peaKLlnja NpeoceT/buBOCTU je Aa OHe Mo TUMNy
henunja n moneKkyna yk/by4eHux y naTtoreHesy, Uan no MHTEH3UTETY, He
OZroBapajy Y3pOo4YHMKY KOju UX je n3a3Bao (xmMnepceH3nTUBHE peakumje)

* MOTY Ja HaCTaHy y ABa c/ay4vaja:

- UMYHCKM OA1r0OBOP Ha CTPaHe aHTUTeHe MOXe Aa byae nopemeheH
(KBa/IMTATMBHO HEaeKBaTaH) NN HEKOHTPONMCAH (KBAHTUTATUBHO
N3Mer-eH), a aa pe3yntart byae owrteherwe TKMBA

- UMYHCKM 0rOBOP MOXKe BUTKM yCcMepeH Nnpema CONnCTBEHUM aHTUTEHUMA -
ayTOMMYHOCT



[logena peakLmMja NpPeoceT/bUBOCTU

[Mogena npema BpemeHy Koje je noTpebHO Aa 04 KOHTAKTa ca
aHTUreHom aohe A0 HaCTaHKa peaKkuuje:

* paHe U KacHe
[Mpema natoreHe3n MMyHCcKux owtehema:

° | TN NpeoceT/bMBOCTM (paHa NPeoCceT/bUBOCT, aHAPUNAKTUYKM TUN)
* |l TN npeoceT/bnBOCTU (LUTOTOKCUYHM TUN)

* [Il TN npeoceT/bMBOCTU (MMYHOKOMMAEKCHU THM)

* |V TMn npeoceT/bMBOCTU (MO3HU TUN, MPEOCET/BUBOCT NocpeaoBaHa T
hennjama)



[logena peakLmMja NpPeoceT/bUBOCTU

* [1pBM TUN NPEOCET/bUBOCTM KapaKTepULLIE CTBapaH € anepreH-
cneundunyHux aHTuTena Igk Knace n BesmBame TUX aHTUTENA 33
MeMbpaHy macToumTa n 6azodUNHUX IeYKOLMTA

e lpyrn TMn NpeoceT/bMBOCTU KapaKTepULLIE Ce BE3UBateM aHTUTENA
lgG n IgM Knace 3a aHTUreHe Ha membpaHun concteeHmx henuja

* Tpehu TMN NpeoceT/bUBOCTM Ce pa3BUja Kaga ce GOPMUPAHU UMYHCKU
KOMMJIEKCU TaNOMKE U N3a3MBaAjy aKTUBALMjy CUCTEMA KOMMJIEMEHTA U
aKymynaumjy HeyTpoPpUaHUX NeyKoumuTa

* YeTBPTM TUN NPEOoCeT/bMBOCTU jeANHN je 0B6IUK NPeoceT/bUBOCTM KOjU
HMWje NnocpeaoBaH aHTUTeNMMa, Beh aHTUreH cneundpuyHmum T
henunjama



Tip
preosetljivosti

Imunopatogenetski
mehanizmi

Mehanizmi oStecenja
tkiva i bolesti

Rana TH2 celije, IgE antitela, mastociti, eozinofili Medijat'?ri mastocita

reosetljivost — (vazoaktivni amini,

8 tip) ) Masioe® ot IgE lipidni medijatori, citokini)
Zapaljenje posredovano
citokinima (eozinofili, neutrofili)

Alergen
Medijatori '

Bolesti IgM i IgG antitela, protiv antigena na povrsini | Mobilizacija i aktivacija leukocita

izazvane celija ili antigena ekstracelularnog matriksa kompler:?ent?m i Fcﬁ :

antitelima Celija zapaljenjskog infiltrata receptorima (neutrofili,

(Il tip) Fc s makrofagi)

receptor Komplement _ ., Opsonizacija
: g i fagocitoza celija
B ?' Poremecaiji u funkcionisanju
Antitelo ) ¢elija, npr. u signalizaciji
hormonskih receptora

Bolesti Imunokompleksi cirkuliué¢ih antigena Mobilizacija i aktivacija

izazvane i IgM ili IgG antitela istalozeni na bazalnoj leukocita komplementom

imuno- membrani krvnih sudova i Fc receptorima
kompleksima

(1 tip)

Antigen—anti-télo ‘_k;mp|eks

Bolesti 1. CD4* T-celije (kasni tip preosetljivosti? 1. Aktivacija makrofaga,

izazvane 2.CD8* CTL Jcitoliza posredovana T-¢elijama) zapaljenje izazvano

T-¢elijama citokinima

(IV tip) 2. Direktna liza ciljnih ¢elija,

(o}
Citokini

coccH

zapaljenje izazvano
citokinima

Tnnosu
peakuuja

npeoceT/bnMBOCTU



| TN
npeoceT/bMBOCTHU

Il Tn Il TN
npeoceT/bUBOCTU npeoceT/bMBOCTU
Immune
Comp!cx °
[~
° o

TNoBW peaKkLKja NPeoceT/bUBOCTH

IV Tyn
npeoceT/bMBOCTU

e




| TN NPeoCceT/bUBOCTU

* aneprujcke peakuuje | Tnna npeoceT/bUBOCTM HA3MBAjy Ce joW U
aHaduNakTM4YKe peakumnje (anaphylaksis), 3a pa3nnky oa, 3alITUTHUX
peakuuja nnu npodunakce (prophylaksis)

* FeHETCKM PaKTOPU N PaKTopU cpeanHe AONPUHOCE HACTAaHKY
peaKkumnja paHe NpeoceT/bUBOCTH



[eHeTCKM GaKTopU

* NONINreHeTCKo Hacnehusare

* NOPOAUNYHA CK/IOHOCT Ka HaCTaHKy peakuuja | TMna npeoceT/bnUBOCTU
Ha3MBa ce aTonunja, a ocobe CKNI0OHe HAaCTaHKy | TMna NpPeoceT/bUBOCTH
aTonnyapwu

e aTONM4Yapu Ha yobunyajeHe anepreHe pearyjy aTMnmM4HO akTMBaALNjOM

Th2 nnmdounTta n WTO 3a NnocneanLly MMa NPEKOMEPHY NPOAYKLUMNjY
IgE aHTUTENa



[eHeTCKM GaKTopU

119

16

20p

[eHn 3a rpyny
UMTOKMHa (IL-3, IL-4,
IL-5, IL-13, GM-CSF),
reH 3a CD14, reH 3a
B2-appeHepruyku
peuenTop

[eH 3a |l knacy MHC
B naHau, FceRl

[eH 33 a naHau
peuenTtopa 3a IL-4

ADAM33

DPP10

IL-4 n IL-13 ctumynuwy cuHtesy IgE, a IL-5 ctumynuwe
nponndepaunjy n aktueaumjy eosamHodpuna; CD14 je
KOMMNOHeHTa peuenTtopa 3a LPS koju y nutepakumjmn ca TLR4
MOXe Aa yTuye Ha 6anaHc nsmehy Thl vs. Th2 oarosopa Ha
aHTUreH; B2-aapeHepruykm peLenTop peryamiie
KOHTPaKLMjy FnaTke MycKynatype bpoHxuja

Hekun anenu mory aa peryamwy T-heamjckmn ogrosop Ha

anepreHe

YyecTByje y akTMBaUMju macToumTa

CybjeanHuua peuentopa un 3a IL-4 n 3a I1L-13

MeTanonpoTenHasa yk/by4eHa y pemoaenmparby AucajHux
nyTeBa

MenTuaase Koje Mmory Aa peryauvily AejcTBO XeMOKUHa U
LIMTOKMHA




DAKTOPU CpeanHe

ANNEPTEHMWU cy aHTUreHn Kojn Ko, reHeTCKun
npeancnoHMpaHmx ocoba nosoae A0
HaCTaHKa aseprmjcKkmnx peakuuja

KapaKTepuctmnke anepreHa:

NPOTENHU N TTMKOMNPOTENHM
eH3MMCKa aKTUBHOCT

BEOMa PaCTBOP/bUBM

CTabunHm

MaJie MOJIEKY/ICKE Mace

MaJie KOHUEHTpaUMje Y OKpyHKemy

TABLE 15-1

Proteins
Foreign serum
Vaccines

Plant pollens
Rye grass
Ragweed
Timothy grass
Birch trees

Drugs
Penicillin
Sulfonamides
Local anesthetics
Salicylates

Common allergens associated with

type | hypersensitivity

Foods
Nuts
Seafood
Eggs
Peas, beans
Milk

Insect products
Bee venom

Wasp venom
Ant venom
Cockroach calyx
Dust mites

Mold spores
Animal hair and dander
Latex

Table 15-1
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company




AnepreHu

Hajuewhwu aneprenu cy:

MOST .
e NoseH POLLEN COMMON 4 5,“ MOLD
ALLERGY O
* rpUbe i TR GG ERS cockronces | *&
DANDER . . -
* NAecHu 4. Y ?‘:f/ INSECT
(g == 9~ STINGS
e Anake KyhHux /bybnmaua -
Rt * \ FRAGRANCE
* 1IeKOBU \ ¢

/

* MPOAYKTU MHCEKaTa

MEDICATION T ViU , LATEX

............
To explore more, visit
www, ToplOHomeRemedies.com

* HYTPUTUBHMU anepreHun (KMKNpUKMN,
jesrpacrto Bohe, mneko, jaja, coja,
pnba, n1ogoBu mopa, cycam...)



‘laTOoreHesa
TWUN NPEeoCeT/bUBOCTU

* NPUINKOM NPBOr KOHTAKTa Ca asepreHom
aKTuUBULLE ce cneunduyan KNoH b rmmoouunTa,
KOjW1 3ano4YnHe CMHTe3y aHTuTena Igk knace

* npoayKkumja IgE aHTUTEeNa 3aBucK o4
akTuBauuje T ammooumTa cneumduyHmX 3a
enuTone anepreHa

* jefaH Aeo cUHTeTUCaHuxX IgE aHTUTEeNna oamax
ce Be3yje 3a BUCOKOAaDUHUTETHE pelenTope Ha
membpaHun mactoumnta (FceRl), ook ce gpyru
[Ee0 Y UMPKYIaUMju Besyje 3a UAEHTUYHE
peuentope Ha 6a3oPUIIHUM TIEYKOLNTUMA

Prvi kontakt
sa alergenom

Aktivacija Ty2 Celija
antigenom i stimulacija
B-celija da sintetiSu
antitela klase IgE

Stvaranje IgE

Vezivanje IgE za FceRI
na mastocitima

Ponovni kontakt
sa alergenom

Aktivacija mastocita
i oslobadanje medijatora

| Alergen/{‘—c—(‘

Ay

Th2 éelija

B-celije koje
sekretuju IgE

M eé i atori

a 4

%é;f; IgE

Vazoaktivni amini,
lipidni medijatori

| Citokini |
m
|

Rana preosetljivost
(nekoliko minuta nakon
ponovnog kontakta
sa alergenom)

Reakcija kasne
faze (6 — 24 sata
nakon ponovnog

kontakta

sa alergenom)




‘laTOoreHesa
TWUN NPEeoCeT/bUBOCTU

* NPUINKOM NMOHOBHOT KOHTaKTa, afieprex ce
Be3yje 3a aHTUTena Ha membpaHu
mMmacToumTa u 6a3odUNHNX NeyKoumuTa U
nonasun ao:

- AerpaHynauuje nperxoaHo popmMmupaHmnx
meaujaTtopa U3 rpaHyna

- aKTMBaUMje eH3nMa KOjU CUHTEeTULLY
amnmnaHe meaujatope (LMKNOOKCUreHasa um
JINMOOKCUTEHa3a) U

- TpaHCKpunumuje, TpaHcnauuje n cekpeumnje
LWTOKUHA

Prvi kontakt
sa alergenom

Aktivacija Ty2 éelija ||

antigenom i stimulacija
B-celija da sintetiSu
antitela klase IgE

Stvaranje IgE

Vezivanje IgE za FceRI
na mastocitima

Ponovni kontakt
sa alergenom

Aktivacija mastocita

i oslobadanje medijatoral|

| Alergen/{‘—c—r‘

Ay

Th2 éelija

%%;f; IgE

B-celije koje
sekretuju IgE

M eé i atori

Vazoaktivni amini,
lipidni medijatori

| C‘itokini |

n

Rana preosetljivost
(nekoliko minuta nakon
ponovnog kontakta
sa alergenom)

Reakcija kasne
faze (6 — 24 sata
nakon ponovnog

kontakta

sa alergenom)




Ynora Igk aHTUTena y paHoj NpeoceT/bUBOCTU

FceRIl: High-affinity IgE
* FceRIl peuentop Ha membpaHu cerl Highrathnliy (g8 receplor

macTtounta n 6basodpuna

NH, [eo rae ce Besyje
Fc dparmenT IgE aHTUTENA

S
I
Ig-like = =} a/

* aKMBaLMja MacToLUTa ca domains~__|” MHTPALNYNPHN CHTHAHM NyT
) . 7
AerpaHynaumjom npeTxogHo Extracellular—} / N B, Y
bopMUPAHUX U CUHTE3OM HOBMUX i — 52/

. S P
me[ujaTtopa, NoYnHe nocne E é E é % §m23n"|l?ane
Be3nBatba asiepreHa 3a Igk S S

Cytoplasm
aHTUTEeNa Ha membpaHu } TAM
coou coou o
MacToumnTa
NH

2

COOH COOH

Figure 15-4a
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company



Ynora Igk aHTUTena y paHoj NpeoceT/bUBOCTU

* NPUANKOM NPBOT KOHTAKTa C€a
anepreHom IgE ce Besyje (C,3
AOMEHOM) 3a
BUCOKOAPUHUTETHE peLenTope

Ha membpaHu mactoumTa (FceRl) No hinge —
. : Cny2
* KONMuYMHa IgE y cepymy je Beoma region g
Mana, Hanasu ce y TParoBUMa Additional / Cy3
(0.0003 mg/ml) domain Cy4




Ynora Igk aHTUTena y paHoj NpeoceT/bUBOCTU

* NPUANKOM NMOHOBHOT KOHTAKTA
aonasun ao npemowhasama Igk
aHTUTeNa Be3aHUX Ha MembpaHu

MacTouuTa n npoueca
AerpaHynaumje

* aHaPpUNaKTOUAHA peaKkuuja: y

OCHOBM UMA ANPEKTHY

CTUMYANaumnjy agerpaHynauuje
mMmacToumTa (joaHa KoOHTpacHa
CpeacTBa, NOKaHM aHecTeTULMW,

NEeKCTPpaH...)

(a) Allergen cross-linkage of
cell-bound IgE

Allergen —,
IgE
F
c receptor IgE

Mast cell

(b) Antibody cross-linkage
of IgE

/)-RAntl isotype Ab

— Anti-idiotype Ab

Figure 15-5

Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

(c) Chemical cross-linkage
of IgE
Cross-linking chemical

priig

(d) Cross-linkage of IgE
receptors by
anti-receptor antibody

Anti-receptor
Ab

(e) Enhanced Ca2+ influx
by ionophore that
increases membrane
permeability to Ca2+

Ca2+
lonophore l

'00




Allergen

. > -
Vas.oact|v¢?._._:_:. Smooth muscle cell
amines i

' 2 @mﬂ’

Allergen :.'C_;mall blood vessel

Fc receptor

s " Mucous gland
: -
_ﬂ 5 )
+ Allergen : Blood platelets

2553
5

i

Sensory nerve
*  endings

Memory cell Plasma cell

y \\?([/0\)/ Allergen-

specific
IgE

Eosinophil

Figure 15-2
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company



1. Jerpanynaumje
NpPeTXxoaHo
dbopmupaHmnx
meamnjatopa

N3 rpaHyna

Granule

sa preformiranim
medijatorima

Egzocitoza

bo—

Alergen

FceRI

98
=

Signalni putevi

2.

;

\Li

'

pidni
« medijatori

Sekrecija

N\

Enzimska modifikacija
arahidonske kiseline

Signalni
q lanci FceRI
|
P
®

3.

Transkripciona
aktivacija
citokinskih gena

Q OCitokini

O

Sekrecija

glatke
muskulature

@ ‘. Q

\...' \} OO
| Vazoaktivni Proteaze | ! Prostaglandini Leukotrieni I T Citokini npr. TNF !

amini @ @ ﬂ @
4 4

Dilatacija Ostecenje Dilatacija | | Kontrakcija Zapaljenje

krvnih sudova,|| tkiva krvnih glatke (mobilizacija
kontrakcija sudova muskulature leukocita)

2. AKTMBaLMje eH3UMa KOju
CUHTETULWY AMnNnaHe
MmegmjaTope (LLMKNOOKCUTreHasa
N NTNNOOKCUTeHasa)

3. TpaHcKpunuuje,
TpaHcnaymje un
cekpeumje UMTOKNHA



®a3e | TN NpeoceT/bUBOCTU

* paHa $pa3a | TMNa npeoceT/bUBOCTU:

- paHa peaKumMja KPBHUX CyA0Ba HacTaje 1 rmaTtkmx mmwmnha Ha
anepreH pasBuja ce yHyTap HEKOIMKO MUHYTA

- HacTaje aKTUBaUMja macToumnTa U 6a30dUNHUX NeyKoumTa

- HacTaje Ba3oannaTaumja, noseharbe NPonycT/bMBOCTMU KPBHUX
Cya0Ba U crna3am rmaTkux muwunha
* KacHa ¢as3a |l TMNa NpeoceT/bUBOCTMU:

- NoOYUbe 2-24 caT NoCNe KOHTAKTa Ca anepreHom

- KapaKTepuLle ce akymynaumjom nupnamatopHmx henmja (nocebHo
€03UHOPUNHUX NEYKOLIMTA) M HACTAaHKOM TKMUBHMUX owiTehera



Meaunjatopu | TN NpeoceT/bUBOCTH

HajBaXXHUjn megmnjatopm cy:

XUCTaMWUH

n3a3nBa AnNaTauunjy Maanx KpBHUX
CyAoBa

noBehaBa BacKy/iapHy NnponycT/buBOCT

CTUMYANLLE NPOJIa3HY KOHTPAKLUMjY
rnmaTekmx mmwmnha

nportease
owTehyjy OKONHO TKMBO

MeTaboNnUTN apaxnaoHCKe KUCENNHE
npocTtarnaHanHM KOju u3asnBeajy
BasoAunataumjy

JIeYKOTPUJEHUN KOJU CTUMYANLLY
NpoAyXeHY KOHTPaKLUN]y rMaTKUX
mmnwinha

LUTOKNHM

MHAYKYjY HAaCTaHaK JIOKa/iHe
3ana/beHCcKe peakumje

CTUMYANLLY MOBUAN3ALUNjYy NEeYKOLUTA
(eo3nHOdUNa, HeyTpoduna un Th2
henwuja)



Meaunjatopu | TN NpeoceT/bUBOCTH

Tun meamnjatopa Meawnjatop ®yHKuMja/NaToNOWKN edeKTn

Moseharbe NepmeabunHOCTU KPBHUX CyA0Ba U

AMUHN XncTamux CTUMyNaLMja KOHTPaKLMje rnaTkux mulmnha

MNpedopmupanmn y

Tpuntasa n/mnm
LMUTONNA3MaTCKUM (Tp /

EH3MMM: XMMa3a), Kucene
rparynama HeyTpasHe XMAPONase, owTehere M pemoaenoBare TKMBa
npoTtease KaTencuH G,

KapbokcmnenTtuaasa

Basoannatauunja, 6pPOHXOKOHCTPUKMU]a,

MpoctarnaHaux D2 XemMoTaKcuja HeyTpoduna

Mpoay*eHa 6POHXOKOHCTPUKW]A,
NeykoTtpuenun C4, D4, E4 cekpeumja Mykyca, nosehamwe

Niunuann meamjatopu nepMeabuIHOCTV KPBHUX CYA0Ba

HoBodopmupaH dakTop XemoTaKcuja 1 akTUBaumja NeyKkoumTa,
n megnjatopu aKTMBaumje OPOHXOKOHCTPUKMja, noBehame
TpombouuTa - 6
npousseaeHn no pMeabunHOCTU KPBHUX CyA0Ba
aKTMBaLMjK IL-3 Nponndepaumja mactouuTa
TNF, MIP-1a 3anasbere/peakunja KacHe dase
LIMTOKUHMK _ '
IL-4, 1L-13 MNpoagykumja IgE, cekpeumnja mykyca

IL-5 HacTtaHak u aKkTMBauuja eosmHoduna




KAMHWNYKM MaHnpeCcTHe peaKkumje | TMna
NpPeoceT/bUBOCTU

* KOoA, ncte ocobe Koja Mma reHeTCKy Npeanucno3numjy 3a HacTaHak
peakuuja | TmMna npeoceT/bMBOCTU, MOXKe Ce JaBUTK jedHa nan Bulle
KTUMHUYKNUX GOPMM OBOT TUMNA NPEOCET/BUBOCTU

* KOja KNIMHMYKA dopma | TMNna npeocet/bmnBocTn he HacTaT 3aBUCKU OA;:

npupoae anepreHa

Ha4UNHa Y/1aCKa a/iepreHd

6poja, NoKanmlauuje n KapakTePUCTUKA MmacToumuTa n apyrmx henmjay
LW/BHOM OpraHy

- 0CeT/bUBOCTU LUM/bHOI OpraHa Ha AejcTBO meaujaTopa



MacTonmnrtu Be3uBa

MacToumTu cay3Huiie

IlyT yaacka aaepreHa

NurpaBeHckn

CyOkyTaHO

Nuxaaanmja

Nurectuja

HEIEEA"FTEAENE "EAEI1KE S

=

e g

o : ot
AKTHBaIyja MacTOLMTA

PecnimpaTOpHM TPaKT

. Mo W § o

Cucremcko
ocaoOabhame

. XMCTaMMHa ca
CUCTEMCKOM
aHapmaakcom

/1okaaHo
ocaobabhame
XMcTaMMHa ca
ypTHUKaMa

Punwnruc (rop.pec.i.)
Act™a (a01be pecIL.Ir.)
ycaega xuiepexkpenuje
MyYKyca

ITospahame, anapeja
¥ ypTHUKapwja ycaeg,
jake mepmcraaTuke,
HaKyI/baiba BOAe U
CIICTeMCKOT IIpoJopa
aHTUTeHa

Figurs 12-17 Immunoblclogy, 6/e. (C Garand Sclance 2005)




KAMHWMYKe MaHudecTaumje peakLmja paHe

MPEoCEeT/bUBOCTU

KAUHWYKK cuHapom Hajuewhwn aneprenm

ANeprujckn pUHNUTUC, CUHY3UTUC

MoneH, NnpalmnHa, rpurbe
(moneHcKa rposHmua)

BpoHxnjanHa actma NoneH, npawunHa, rpume

OpalacTv NI0A0BU, KUKUPUKM,

Anepruje Ha xpaH e
prv] pary MOPCKW NNOJ0BU, MNEKO, jaja...

KMBOTUHCKA AN1aKa, Yjea NHCEKTA,

YpTukapuja .
aneprujcko TecTuparbe

JlekoBu, yb6opa nHcekara, yjea smuja,

AHadunnakcmja
XpaHa

Myt ynacka

NHxanauwmja

NHxanauwmja

YHOCOM XpaHOM

[MpeKo Koxe

NHTpaBeHCKH

KnnHuuyKe n natonowke
maHudecrauymje

MojayaHa cekpelmja MyKyca, 3ana/bere
ropHtbUX ANCajHUX NyTeBa, CUHyCa

OncTpyKumMja BasayLwHMX NyTeBa ycnes
XMMNEePAKTUBHOCTM FATKe MyCKynaType
6poHxuja, 3anasbere u owTehere
TKMBA NPOY3POKOBAHO PEeaKLMjOM KaCcHe
dase

[MojayaHa nepucTanTuKa ycnen,
KOHTpaKLUMje MyckynaType upesa

Basoannataumja KPBHUX CYA0Ba Y KOXKM
n nosehaHa NnponycT/bMBOCT

Mag KpBHOT NPUTUCKA (LLIOK) n3a3BaH
BasoAuaaTaumnjom, oncTpyKumja
Ba3AyLHMX nyTeBa 360r
OPOHXOKOHCTPUKLMjE U eaeMa NapPUHKCa



ANeprunjcCkn pUHUTUC

* a/1IePrnNjCKN PUHNTUC 30BE Ce joLl U
NOJIEHCKa KMjaBumua

* jaB/ba ce Ce30HCKM (NoNEeH) NIK TOKOM
uene rognHe (KyhHa npawuHa, rputbe)

* a/IEPIUNjCKMN PUHUTUC je nocniegmnua
aKTMBaUMje MmacToumTa y C/Iy3HULUU
HOCa asiepreHnma

* MaHUPeCTyje ce NojayaHoM
CeKpeuunjom, Knjakbem n oncCTpyKLumjom
HOCHEe WYyn/bUHE HAKOH U3/s1arakba
anepreHy (meaunjatopu - XMCTaMmH)

Particles in air
(allergens)

5 :‘.“'&‘.",' &,

[

Pollen &=

Dust mite
debris

\

Animam
dander

Allergic
symptoms

Watery
eyes
Runny nose

[tchy throat



ANEepPrmnjCKN KOHYKTUBUTUC

* a/1IePInNjCKMN KOHYKTUBUTUC 30BE Ce joLl U
CE30HCKUN KOHYKTUBUTUC

* jaB/ba Ce Ce30HCKM (MoNeH) UM TOKOM uene
roanHe (KyhHa npawuHa, rputse)

* a/1IePrnjCKN KOHYKTUBUTUC je nocneamua
aKTMBaLMje MacTouMTa Y KOHYKTMBAMA
anepreHMma

* MaHUPecCTyje ce N0jayaHOM CEKPELUjOM,
CPBEHMNAOM, UpUTaLMjom 1 cepabom na
4eCcTo AoAUPUBAHLE NPeacTaB/ba PU3SKK 33
HacTaHaK UHPeKLUMje OKa

Medscapea

Conjunctival epithelium

Ag

www.medscape.com
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bpoHXWM]janHa aneprmjcka acTma

BpoHxujanHa actma je bonect Kojy
KapaKkTepuLule:

* NOBpemMeHa 1 pesep3nbuaHa oncTpyKkuuja
Ba34yLHUX NYTEBa,

* XPOHWYHA BpoHXMjanHa MHPRamaumja
€03MHOPUIHUM NEeYKOLUTUMA Kao U
nonynauunjom CD4+ NKT henunja koje
npeno3Hajy MUKOANNUAHE aHTUTeHE

* XMMNEePaKTUBHOCT [/IaTKe MYCKy/aType
6pOoHXa Ha BPOHXOKOHCTPUKTOPHE
cTumynyce




bpoHXWjanHa aneprmjcka
aCTMa - NaToreHesa

PAHA ®A3A: nocneanua ocnobaharba
megujaTopa

* XUCTaMWUH AO0BOAUN A0
Ba3zoagunartauuje

* NpocTarnaHaMHu gosoae A0
OPOHXOLOHCTPUKLMNjE

* IeyKOTpMjeHn gosoaun Ao nosehaHe
npoAayKumje mykyca

KACHA ®A3A: nocneaunua je NoKanHe
MHduNTpauunje eoanHOPUINMa,
HeyTpoduanuma n Th2 hennjama

EARLY RESPONSE

Mast cell L é
2y & il
Histamine CKJCF
LTC4 : TNF-a
PGD, i LTC,
Vasodilation 1 Recruitment of inflammatory cells
1

Mucus v

1
secretion /(@
Mucous Broncho-

glands == constriction =

////“\\Q

Q«W& 4(,(3— Eplthel

’D f‘u»@ injury \
lresponse

Early
b response : @ “

% co B )) .@

Blood S0) 9

cells (eosinophils;

\) <@____,Inﬂammatory
@ neutrophils)

Thlckened

AR

» ‘ basement
membrane
Curschmann s splrals

EARLY RESPONSE (minutes) 1 LATE RESPONSE (hours)

Histamine Vasodilation 1 1 IL-4, TNF-a< LTC; Increased endothelial cell adhesion
PGD, Bronchoconstriction IPAF IL-5, ECF Leukocyte migration
LTC, Mucus secretion I | IL-4, IL-5 Leukocyte activation

Figure 15-8
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company



A) PAHA ®A3A b) KACHA ®A3A B) PEMOAE/IOBAIBE Xumepnaas. n

- [ xumeprtod.
raaTKOM.
rmexapacre heanja
heamnje

aaepreH Ermnrea. Xurep-
~ heanje 1143,
CAY3HMX

Xae3aa

3anaseme/
omreheme

MOKpeT.
AeyKorTa

pemMoaea.
XpOHITH. AVICajHMX
3aramberbe

A€YKOTpMEeHN

P KOAar-
__{5_‘..--""' o ) eHa

)#A:rmsau.

. IInToxuHN ¢$udpobaacra

XeMOKVHMI
HPOCTaHOUAN

XMCTaMVMHHAN

Q Q
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-4 L5 IL-13 eo3snHOPpNAN

HeyTOpMAN

Nature Reviews | Immunology



bpoHXWjaNHa aneprujcka actma - Tepanuja

bpoHxoannataTopu:

* B2-aroHuctun

* MYCKAPMHCKU aHTAroHUCTn
* MEeTUJIKCAaHTUHMA
AHTU-MHONAMATOPHMU IEKOBMU:
* MHXMBUTOPU AgerpaHynaymje
* aHTUTena

* KOPTUKOCTEPOMAN

MOANDUKATOPU NEeyKOTpUjeHa
- UHXNOUTOPU NNMOOKCUTEHA3E

- bnokaTopu peuenTopa

Drugs Used In Asthma

Oxygen
(for low pg,)
Bronchodilators Anti-inflammatory agents

B, agonists Methylxanthines

I Leukotriene modifiers
SABA LABA Degranulation

Inhibitors Corticosteroids

MUSCEIFII:IIC ICS Oral
antagonists

Antibodies | |
Lipoxygenase Receptor

inhibitors blockers



bpoHXWjaNHa aneprujcka actma - Tepanuja

bpoHxoannataTopu:

* B2-aroHuctun

* MYCKAPMHCKU aHTAroHUCTn
* MEeTUJIKCAaHTUHMA
AHTU-MHONAMATOPHMU IEKOBMU:
* MHXMBUTOPU AgerpaHynaymje
* aHTUTena

* KOPTUKOCTEPOMAN

MOANDUKATOPU NEeyKOTpUjeHa
- UHXNOUTOPU NNMOOKCUTEHA3E

- bnokaTopu peuenTopa

/(:h{‘: ﬁ'ﬁ 3 Antigen-activated
g R = mast cell or basophil
E ¥

P

LTCq4, LTDg4, LTE4, PAF

Constricting
circumferential ____

muscle Vi i
i’

Alveoli

Bronchial
Epinephring,| |consiriction
theophylline e, 5 .

20

" Y / sese Corticosteroids

TNF, IL-4, IL-5,
other cytokines

7

Bronchial

relaxation

u

Epinephrine,

theophylline

Inﬂammation|

Copynght © 2003, Elsevier Science (USA). All Rights Reserved.



Allergons

pollen

animal hair

mites

drugs (e.g.
antibiotics)

iron injections

aspirin

stings

Mediators

SPASMOGENS
histamine
leucotrienes
(LTC4, LTDy)
prostaglandins

(PGD)

platelet activating

factor (PAF)

cusmwms
LTB,, PAF

TREATMENT

epinephrine
antihistamines
steroids

Generalized

Bronchospasm

Cardiovascular coflapse

Skin rashes

Qedema in nose and
throat

Vomiting

WMy,

*...........-._ Mediat

’/!un\\\t'

Lungs

corticosteroids

Local nasal

Nose and
throat

‘‘‘‘‘

Episodic

Antihistamines

fexofenadine
cetirizine

chlorphenamine
promethazine

Bronchodilators

B STIMULANTS
salbutamol
terbutaline
salmeterol

- XANTHINES

theophylline

MUSCARINIC
ANTAGONIST

-1" ipratropium

LTD, ANTAGONIST
montelukast

Bronchoconstriction

| Cromoglicate |

- Mous Corticosteroids
INMALED
beclometasone
- Oedema |/ budesonide
@@= ': ORAL
/ lnﬂammationf. prednisolone

Copyright © 2000-2015 John Wiley & Sons, Wiley
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AHAPUNAKTUYKM LLOK

* cMcTemckm obauk | Tuna
NpPeoceT/bMBOCTM KOjU HacTaje 360r

NPUCYCTBa asiepreHa y UmMpKyaaumju:

- Nocne nHjekuuje,
- y6oda NHCeKTa

ancopnuuje Kpo3 ennTtesiHe
noBpLUMNHE

* MOXe buTn nocneauua:
- aHAaPUNAKTUYKe peaKkuuje
- aHaPUNaKTOMAHE peaKkuuje

- fast or slow heart rate
- low blood pressue

Signs and symptoms of

anaphylaxis

Swelling of the conjunctiva

Runny nose

Swelling of lips,
tongue and/or throat

Heart and vasculature

Skin

- hives
- itchiness
- flushing

P& vic pain

Central nervous svsem

- lightheadedness

-loss of consciousness
- confusion

- headache

- anxiety

Respirtory

- shortness of breath
- wheezes or stridor

- hoarseness

- pain with swallowing
- cough

Gastrointe stinal

- crampy abdominal
pain

- diarrhea

- vomiting



YpTUKapKnja 1 aHrnoeaem

YpTuKapwuja:
* je PU3NYKM 3HaAK, a He BonecT.

* TEPMUH YPTUKapWja ce OAHOCU Ha MNposia3He enu3ode OrpaHUYeHwUXx,

eleMaTO3HUX N epPUTEMATO3HUX Jie3nja U3AUTHYTUX MBULLA Koje cy npaheHe
cBpabom.

* HACTaje Kao pe3ynTaT U3HeHaaAHe, NoKaNHe aKymy/laumje TEYHOCTU Y KOXKU
AHrnoeaem:

* je cAMYaH npouec Koju 3axBaTa Ayb/be CTPYKType Aepmuca, MOTKOMKHOT
TKMBA UM CAY3HULA.

Ypmukapuja u aHauoedem obu4HO Koe23ucmupajy



YpTUKapKnja 1 aHrnoeaem

Immune : : Non-immune
:  ldiopathic
Mechanisms P Mechanisms
I ' |
§Complement§ léE Direct action on mast

Activation | cells
xs\ . irritants

: . oOpiates
( Mast cell | . radiocontrast media
. acetylcholine etc

H
Mediator release

Urticaria/angioedema

Mechanisms of urticaria production. Any substance producing a sudden
increase in local vascular permeability will cause urticaria.




ATONU|CKMN AePMATUTUC

* peakuwmja | TMNa NpeoceT/bMBOCTH
JIOKa/IN30BaHa Y KOXKM Koja MoKe butn
aKyTHa M XPOHWYHA

* yewhe cy akyTHe peakumnje (aKyTHU
ekuemm)

* HaAcTajy nNoc/e JIOKa/IHOT KOHTaKTa Ca
afiepreHoOM Ha NOBPLUMHU KOXKe

* NOC/e Be3uBakba anepreHa 3a Igk
aHTMTEeNna Ha membpaHn macTouuTa
ocnobaha ce xucrammH->
Basoamnataymja U noeehaHa BacKysnapHa
NPONyCT/bUBOCT

e edeKTn ce mory 610KupaTH
aHTUXUCTaMUHULNMA

L}
Nonlesional skin ! Early lesions/acute ' Late lesions/chronic
]

Allergens DAY : Microbial toxins
Q
' o
9
9
"_’.,I.\..'f;“?i:'
L S ()" :
:,-"L } S " ¢ ,-'l' 1""\:{]'-’:,:-‘. N 2 i l - m
Jj'- 2K D l '\\.« A "r.l %A s | o 25 by Ny, Fas T
—~— % ".’;.« T =
TSLP, IL25, 1L-33 5 _.___‘ e
! dMuindiroueloas -* Jy >~ @ :N-v
cu Crvonic dermatitis @

Mmlnﬂemabon ' Skin homing
and increased number ' and expansion
of T cells compared , of type 2 response
to healthy skin

%
@ =
|DEc Nl ; N e
v-.._’j"='._ ' &\ )
RIS ! ’
/

Kazunari Sugita and Cezmi A. Akdis. Allergology International 2020; (69) 204-214



ATONU|CKMN AePMATUTUC

Y ocHOBM OBOT KOXKHOT 060/berba je budasHa nHbnamaumja ca MHMULKMjanHOM Th2-
ba3om, 0K Y XPOHUYHUM Nie3njama AoMUHUpPajy Thl nnmdoumtn...

Uninvolved > Acute _— Chronic
. )
' Allergens . :
0y Scratching v
- o0 gt
: 2-%) i ———
' —— T e
y - e
- 4_",_2‘ ’ T‘ Cytokines | - o
. % | | cnhemokines

Circulation

J. Clin. Invest.2004;113:651—657



ATONU|CKMN AePMATUTUC

KyhHa rputba je jeaaH oa npoBOKAaTUBHUX
daKTopa cnosballke cpeauHe...

... KonoHnunszauymja n nudbekuuja Staphylococcus
aureus-om je yodeHa Koa 90% obonennx on,
aTOMMjCKOr AepmMmaTUTUCaA.

...Staphylococcus aureus moxe aa noropLia
nHbNamaunjy KoxKe Tako WwTo ocnobaha
TOKCUHE KOju Aeslyjy Kao cynepaHTUreHu.

...Y3 TO, OBU CyNnepaHTUTeHN NHAYKY]Y
nopemehaj y pyHKUMjN perynatopHmux T
nmmoouyunTa.

&
Staphylococcus Allergens
durevs * Dust mite




Il TN NpeoceT/bUBOCTU

* AMMPOUNTU Ce aKTUBMPAjYy aHTUTEHMMA KOjU CY EKCMPUMMPAHN Ha

henunjckoj membpaHun = akTUBUPAHU b iIMPOLNTU CUHTETULLY

aHTuTena (1gG u/mnn IgM) Koja ce Besyjy 3a membpaHcKe peuenTtope

—> oTNno4Ynmbe edpeKTopcka pas3a ogrosopa (akTMBaUmMja cucTtema
KomnaemeHTa, paroymntosa, ADCC peaKkuuja)

_Bolesti
Izazvane
antitelima

(Il tip)

IgM i IgG antitela, protiv antigena na povrsini
celija ili antigena ekstracelularnog matriksa

Celija zapaljenjskog infiltrata_—,

Fc L=

receptor I'/j ~ | Komplement <

Antitelo

hormonskih receptora

' Mobilizacija i aktivacija leukocita

komplementom i Fc
receptorima (neutrofili,
makrofagi)

Opsonizacija
i fagocitoza celija

' Poremedaiji u funkcionisanju

¢celija, npr. u signalizaciji




Il TN

NnpeoceT/bnBOCTHU

Bolest Ciljni antigen Mehanizmi bolesti | Klinicke i
patoloske
manifestacije

Autoimunska Membranski proteini Opsonizacija Hemoliza,
hemoliticka eritrocita (Rh, antigeni i fagocitoza anemija
anemija krvnih grupa, | antigen) | eritrocita
Autoimunska Membranski proteini Opsonizacija Krvavijenje
idiopatska trombocita ] i fagocitoza
grom%ocitogenijska (gplib:lila integrin) trombocita
purpura
Pemfigus Proteini meducelijskih | Aktivacija proteaza Vezikule (bule)
vulgaris spojnica c¢elija epiderma | antitelima, na kozi
(epidermalni kadherin) poremecaj adhezije
izmedu celija
Goodpastureov Nekolageni protein Zapaljenje izazvano Nefritis,
sindrom u bazalnoj membrani aktivacijom komplementa| pluéne
glomerula bubrega i Fc receptorima hemoragije
i alveola pluca
Akutna reumatska | Antigen éelijskog zida Zapaljenje, Miokarditis,
groznica streptokoka: antitela aktivacija makrofaga artritis
unakrsno reaguju
sa antigenom miokarda

Mijastenija gravis | Acetilholinski receptor | Antitela inhibiraju Misiéna slabost,

vezivanje acetilholina, paralize

smanjuju ekspresiju
receptora

Gravesova bolest
(hipertireoidizam)

Receptor
tireostimulirajuceg
hormona (TSH)

Stimulacija
TSH receptora
izazvana antitelima

Hipertireoidizam

Perniciozna
anemija

Unutrasniji faktor
parijetalnih c¢elija Zeluca

Neutralizacija
unutrasnjeg faktora,
smanjena apsorpcija
vitamina B12

Poremecaj
eritropoeze,
anemija




Il TN NpeoceT/bUBOCTU

DEVELOPMENT OF ERYTHROBLASTOSIS FETALIS (WITHOUT RHOGAM)

Placenta Mother Plasma
Maternal cells ;

circulation =
=
RBCs K~ ai e

with Rh L o
antigen
1st Pregnancy Delivery Rh-specific Memory cell
B cell

A\$— O — @O

Memory cell

2nd Pregnancy IgG anti-Rh Ab crosses placenta
and attacks fetal RBCs causing
erythroblastosis fetalis

Figure 15-14
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

PREVENTION (WITH RHOGAM)

Mother
(treated with Rhogam)

w
l

Prevents

B-cell activation
and memory cell
formation

Rhogam



Il TN
NpPeoCceT/bUBOCTU

@ Zapaljenje posredovano komplementom i Fc receptorima

Aktivacija
Fc =
receptori neutrofila s,

L\ Produkti aktivacije

<7 komplementa Tl
w,9(C5a, C3a) e |
—}Y ﬁ Enzimi —
(Al Js_ &) neutrofila,

'

. s 7 reaktivni —
/ medijatori ~ Zapaljenje
Aktivacija kiseonika i ostecenje tkiva
komplementa
@ Opsonizacija i fagocitoza
Opsonizovana Fc receptor Fagocitovana
celija éelija

= ————————3
Fagocit
>/\ .
 C3b receptor Fagocitoza
Aktivacija
komplementa

@ Poremecaj fizioloSke funkcije bez ostecenja celija/tkiva

: Nervni
Antitelo protiv f zavrSetak
receptora za TSH |

%« %%? Receptor | Antitelo protiv

Acetilholin
(ACh)

za TSH ' receptora

za ACh

Tireocit : Receptor
' za ACh

»
Tireoidni hormoni :
Antitela stimuli$u receptor| Antitela inhibiraju vezivanje
u odsustvu hormona ; neurotransmitera

, za receptor




Il TN npeoceT/bUBOCTU

* 60/1€CTN U3a3BaHEe MMYHCKMM KOMMAEKCMMA HAcTajy Kao nocneanua
NPEKOMEPHOT CTBapakba MMYHCKMX KOMIJIEKACA, KOjU U3 LUMpKynaLuje
He Mmory BUTKU YKNOHEHU, Na Ce TasNloXKe Y TKUBMMA.

* MOLUTO Ce KOMM/IEeKCU NPBEHCTBEHO AENOHYjY Y Ma/IMM apTepujama,
rIOMepyIMma U CMHOBUjU 3rn1ob0Ba, NATONOLWKE U KNIUHUYKE

MaHundecTauuje oBnux 6oaecTn cy BacKkyMTUC, HebpPUTUC U apTPUTUC.

* oBe bonectn cy obnyHO cucmemcke.



Il TN npeoceT/bUBOCTU

* CBOj NaToreHn edbeKaT aHTUTEeH-aHTUTEN0 KOMMJIEKCU NCMNO/baBajy
nocsae TanoXema y TKUBUMA

* MOC/N€e TaNoXKera Y TKUBUMA MMYHCKM KOMMAeKeu nokpehy bpojHe
ePeKTOpPCKe MexaHu3me, ycaea Ynje aktuBaumje moxe HactaTu
owTtehewe TKMBaA

Bolesti Imunokompleksi cirkuliSucih antigena Mobilizacija i aktivacija
izazvane i IgM ili IgG antitela istalozeni na bazalnoj | leukocita komplementom
imuno- membrani krvnih sudova i Fc receptorima
kompleksima _——_Neutrofil
(I tip) Zid S ——_JN\

krvnog~g¢ — % &

suda [~ !

Antigen-antitelo kompleks




Il TN npeoceT/bUBOCTU

bonectn nsaseaHe MMYHCKUM

KOMMN/Z1eKCUMa

CUCTEMCKU epUTEMCKM NTyNnyC

Poliarteritis nodosa

[10CTCTPENnTOKOKHU
rnomepynoHedpuTmUC

CepymcKa b6onect (K1MHNYKa U
eKcnepumeHTanHa)

Arthus-oBa peaKuuja
(ekcnepumeHTanHa)

CneyunduyHOCT aHTUTENA

NHK, HyKneonpoTteuH u ap.

[MOBPLUMHCKU aHTUrEH
xenatutuc B supyca

AHTUreH hennjckor 3maa
CTPENTOKOKa

PaHu NPOTENHCKUN aHTUTEHH

PasHu NPOTEUHCKN aHTUTEHN

KAHUYKe n natonoLukKe
MmaHudecraumnje

HeppPUTUC, APTPUTUC, BACKYIUTUC

BACKYIUTUC

HedpUTUC

CUCTEMCKM BACKY/INTUC, HeDPUTUC,
apTpUTUC

KYTaHW BAaCKY/INTUC



Skin

Arthus-oBa peakumja e s autioen

enzymes .\) C3b

Immune
2 @,/ C3%..?/// complex

Neutrophil

Lytic Complement

activation

®( / /@

Mast cell

Histamine

rectptor
i) S ) = — =

Figure 15-15
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company



IV TN NpeoceT/bNBOCTU

* je nocpepoBaH T iMMPOLUNUTMMA @ HE aHTUTENIMMA

* MOXe ce jaBUTM Kao nocneamua ayToMMyHCKOr npoueca nam
npeTepaHor, Nep3nUCcTeHTHOr 04roBopa Ha aHTUTEHE OKOJINHE

* aYyTOMMYHCKe peaKkumje cy obn4yHo ycmepeHe npoTtms henmjckmnx
aHTUTeHa Koju nmajy orpaHuYeHy TKMBHY AUCTpmnbyumnjy (0bmn4Ho Hucy
cucTemcke)

PeaKkuuje IV Tna npeoceT/bUBOCTMU:
* KOHTAKTHA NPeoCceT/bUBOCT

* TYOEepKYANHCKN 0ONUK

* FPAaHY/ZIOMaTO3HU 06NUK



A Kasni tip preosetljivosti

|V T|/| |_| Zapaljenje
Enzimi neutrofila,
NpPeoceT/bUBOCTY Q . el o
DO
C| tokini /

* v pa3nmynTum bonectmma T
nocpegoBaHum T henmnjama antigen
owTehere TKMBa N3a3BaHoO
je 3anasberbem noa,
yTUuajem UMTOKNHA Koje Normalno celulamo tiivo

Ostecenje tkiva

yrMaBHOM NPOAYRYJY .CD4+ T leTFCitoIiza posredovana T-Celijama
MMPOUUTU NN youjarbem
henunja pomahnHa nomohy
CD8+ UMTOTOKCUYHUX T

nmmooumTa.

Liza Celija
| ostecenje tkiva

-----------




A. Delayed-type hypersensitivity

APC presenting
tissue antigen

Cytokines

Inflammation

0' O.

Tissue injury

B. T cell-mediated cytolysis

CDs*
CTLs

Cell killing and
tisue injury

-SPQ

Kumar et al. Robbins and Cotran Pathologic Basis of Disease. Elsevier 2005



Sensitization phase

Intracellular
bacteria

Ty cells
(generally)

DTH-mediating cells:
Ty 1 cells generally
CD8 cells occasionally

Antigen-presenting
cells: Macrophages
Langerhans cells

Figure 15-17a
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company

Effector phase TNF
Class Il receptor

MHC

Secreted
IFN-y

Membrane

TNF-B . .
Sensitized Resting Activated
Ty macrophage macrophage

TH1 secretions: Effects of macrophage

Cytokines: IFN-y, TNF-g, | |activation:
g IL-2, Y 2 T Class Il MHC

IL-3, GM-CSF, MIF molecules
Chemokines: IL-8/CXCLS, TTNF receptors
MCP-1/CCL2 T Oxygen radicals

T Nitric oxide

Figure 15-17b
Kuby IMMUNOLOGY, Sixth Edition
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ROHTAKTHU AePMaTUTUC

Poison oak
(Toxicodendron radicans)

* y 0BOM 061MKy |V TN NpeoceT/buBOCTH T
BEOMA MaJIn MONIEKY/IU, KOjU CaMM MO sy
cebn HUCy MMyHoreHu (xantTeHun), nponase /55"—1—~31\ B
KpO3 ennaepmMmnc 1 cTBapajy Komnaekce ca £ @3 Self protein
TeNeCHUM NPOTEUHMMA

Sensmzed Tu1
IFN-y

* nocne aktmBauuje cneundPuyHux T
nmmooumnta (ceHanbunmsauymja) Hactajym Langerhans cell (APC) MIF
memopujcke henuje

MCP 1
Lytlc

* Npu cneaehem KOHTaKTy ca UCTUM
a/sliepreHOMm A0Na3un A0 aKTuBaumje
MeMopunjcknux T nmmeoumnta ca HaCTaHKOM
nHodunTpauuje n owtehera

Figure 15-20
Kuby IMMUNOLOGY, Sixth Edition
© 2007 W.H.Freeman and Company



24-72 hours

Figure 12-25 Immunobiclogy, 6/e. (© Garland Science 2005) \
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