YHCKA TOJEPAHILINJA
N AYTOUMYHOCT

TPAHCIIJIAHTAIIAJA
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= [lusbeBH yuema

* JIa CC CTYJICHTH YIO3HA]y Ca OCHOBHHUM ITOJMOBHMA: aJIepPruja,
aronuvja, aHauiiakca, peakiyje NpeoCceT/bUBOCTH

* 1a CTYICHTH Hayde Jia PasjuKy]y aHa(HIaKTHIKE U
aHa()UIAKTOWIHE PEaKIIH]e

* la CTYJACHTH pa3yMe]y YJIOI'Y T€HETCKHUX U (paKTOpa CpeAUHE Y
HACTAHKY PEAKIIHA]A TPEOCETILUBOCTH

* la CTYJACHTH Hay4e IIaTOreHe3y YETUPHU TUIIA PEaKIr]ja
MIPEOCETIBUBOCTH

* 1a CTYICHTH Pa3yMe€]y MEXaHU3ME YCIIOCTaBJbamkha
ayTOTOJIEPAHIIM]€ U HACTaHKA ayTOUMYHOCTH

* Jla C€ CTYICHTH YII03HA]y ca OpraH-CICUU(MUIHUM U OpraH-
HecneU(pUIYHUM ayTOUMYHCKUM O0JIECTHMA

* Jla ce cTyneHTH yII03HA]y ¢a OCHOBHUM MMYHCKUM
peakijamMa y TpaHCILIaHTaI[MOHO] UMYHOIIaTOJI0T ]!



Caaprkaj mpeaBarmba

* OCHOBHHU IOJMOBH
* [logena peakiuuja IpeoCeT/bUBOCTU

* ETHoJiornja u maroreHe3a aHauIaKTHYKOT TUIIa
IIPEOCETIHUBOCTH, Ca IPUMEpHMA

* ETHoJIOrMja ¥ maroreHes3a MUTOTOKCUYHOT THUIIa
IIPEOCETIBUBOCTH, Ca IIPUMEPUMA

* ETHoJIOrMja 1 maroreie3a MMyHOKOMILIEKCHOT THUIIA
IIPEOCETIBUBOCTH, Ca IPUMEPHMA

* ETHoJIOrMja 1 marore’Hesa peakiifja KacHe IpeoCTJbUBOCTH, Ca
IpuMepUMa
* MexaHu3MH YCIOCTaBJbakha U OJIpKamba ayTOTOJIEPAHIII]E

* MexaHn3Mu NPEKUa ayTOTOJICPAHI]€ U HACTaHKa
ayTOUMYHCKHX 00JI€CTH

* TpaHCIUIaHTALIMOHE UMYHCKE peaknuje: “‘noMmahmH mpoTus
Kajgema’ H “KajieM IIpOTUB JoMahuHa”



CTI/,bHUBOCTU

0J1eCTH M3a3BaHe NpeTePAHUM MJIU
HeaJeKBATHUM MMYHCKHM
OJArOBOPOM
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JacHO ce youaBajy iBa €HTUTETA Y OKBUPY
IIPEOCETIBUBOCTH:

Tepmun C€ OJITHOCH Ha MOBPEAY TKHUBA
M3a3BaHy UMYHCKHUM OJTOBOPOM

WMyHCKH OATrOBOP Ha CONCTBEHE WA CTPAHE AHTUICHE
MOKE OMTH IopemMeheH (KBaIuTaTUBHO HEaJlCKBaTaH )
MJIA HEKOHTPOJMCAH (KBAHTUTATUHO U3MECHCH) —

HMMyHCKH OATOBOP MOXKE OMTH YCMEPEH IIpeMa
COIICTBEHUM aHTUI€HUMA —




/

e

~ Tloxmena peaxuuja IpeoCeTILUBOCTH

* [IpeMa BPEMEHY KOj€ IPOTEKHE OJ] KOHTAKTa ca
AHTUI'€HOM JI0 HAaCTaHKa peakiyje AeJIC CEC Ha:

* IpeMa IIaTOreHEe3W UMYHCKHX OlTehema Ha



OCCTJbHMBOCTHU

JAKT KM THI IIpeoCCTIbUBOCTH
HTOTOKCUYIHH THUII ITPCOCCTIbUBOCTHU

WII - HUMYHOKOMILJIEKCHH THII
IIPEOCETIHUBOCTH

- IV tin - kacunm (nmozum) Tui IpeoceTbUBOCTH



Peakuyje npeoCeTIbUBOCTH

Typel Type Type 1 Type IV
Immune
B Gtins. Igk IgG lgG Tul cells Th2 cells CTL
Anti Soluble Cell- or matrix- Cell-surface Soluble Soluble Soluble Cell-associated
gen antigen associated receptor antigen antigen antigen antigen
antigen
Complement, IgE production,
Effector Mast-cell FecR* cells ﬁntiithndy Complement, Macrophage eosinophil Cytotoxicity
mechanism activation (phagocytes, aners phagocytes activation activation,
NK cells) signaling
immune
r
platelets E complex
P Q 4 blood f{f
et N e
complemen '
{!' N‘:; 'ﬂ’ '5' mmpltment
=
=
S 3 . | 2en
chemokines, cytotoxins,
cytokines, inflammatory
cytotoxins mediators
Example of Allergic rhinitis, | Some drug | Chronic urticaria [, - .\ df:’;::;:’ fs':;“';':‘ it
hypersensitivity |asthma, systemic allergies (antibody against Arthus rnctim; tuhm:ullr; chronic allérgh: rejection
reaction anaphylaxis (e.g. penicillin) FCeRla) reaction rhinitis

Figure 13-1 Immunobiology, Ted.




BoJjiecTu npeocer/bUBOCTH ce yOOHUajeHO Kiaacupukyjy npema Tuny
HMYHCKOI 0JITOBOPA U e()eKTOPCKOT MeXaHU3MAa OJArOBOPHOr 3a omTeheme
—hennje u TkuBa.

Pana npeoceTsbuBOCT Ce JOIl Ha3uBa U u
uHIyKoBaHa je IgE aHTHTEeNnMMa M MacTOUTHMA.

KapaKTepHUIIIC BE3UBakhE aHTUTEIIA 32 ITUJbHE
aHTUTeHE Ha henrjaMa U TKMBUMA (KOMIIOHEHTaMa eKcTpahesinjcKor MaTpuKca).
OBe OosiecTu cy 0OMYHO crienupuIHe 3a oJpe)eHo TKMBO WJIM OpraH.

AHTHUTENa MOTY Ja OpMUPA]y KOMILIEKCE aHTUTEJIO-aHTUTCH
(MMYHOKOMIUIEKCH ) KOjU C€ TAJIOXKE Y KPBHUM CYJIOBUMa Ha MEeCTHUMa
TypOyiieHI1]je (TpaHakba KPBHUX CYA0Ba) WM BUCOKOT MPUTHCKA (TJIOMEPYIH 1
cuHoBHja). OBe OoJiecTH Cy 0OMYHO cHucTeMcKe: vasculitis, artritis u nefritis u
Ha3uBajy ce 00JEeCT UMYHCKHX KOMILUICKCA WU

Omireheme TkrMBa MOTy M3a3BaTy U T TUM@OIUTH KOjU aKTUBUPA]y €(EKTOPHE
MEXaHU3ME PEaKIifj€ KacHE IPEOCETIbMBOCTU WM JUPEKTHO youjajy hemuje
mete. OBakaB Buj omTehema mpeacTaBiba



Tip

preosetljivosti

Imunopatogenetski
| mehanizmi

Mehanizmi
tkiva i bolesti

Rana

preosetljivo

(I tip)

st

Tu2 celije, IgE antitela, mastociti, eozinofili

Medijatori mastocita
ﬁuaz::-akﬂvnl amini,

lipidni medijatori, citokini)
Zapaljenje vano
citokinima (eozinofili, neutrofili)

Imunok leksi cirkuliucih antigena
i IgM ili IgG antitela istaloZeni na bazalno|
membrani krvnih sudova

Mobilizacija | aktivacija
leukocita komplementom
| Fc receptorima

Nﬂigan—anlll;hkar:'lpm
ast] 1. CD4* T (kasni preosetijivosti 1. Aktivacija makrofaga,
i 3. CDe- T (aoizs pocaaevens T-caljama) | '~ zapelionje teazvans
- citokinima
jama Makrofag

(IV tip)




Penicillin-induced hypersensitive
TABLE 15-5 : YP
reactions
Antibody or
Type of lymphocytes Clinical
reaction induced manifestations
| IgE Urticaria, systemic
anaphylaxis
| IgM, IgG Hemolytic anemia
i IgG Serum sickness,
glomerulonephritis
\Y) T, 1 cells Contact dermatitis

Table 15-5
Kuby IMMUNOLOGY. Sivth Edition
o 2007 W H. Freeman and Company
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~ 1 T mpeoceTIbUBOCTH

ITojmoBH

Jlebunuimja:
KOja J€ yCMEpeHa IIPOTHB CTPaHHUX
CYIICTaHIIX (ajepreHa) U Koja n3a3uBa HacTaHaK 00JIECTH

= IPYTH, = paj
- ajepruja (rpYkH) = N3MEHECHA PEAKTUBHOCT

(aKyTHa, Y OCHOBH IIITETHA PEAKIIH]A) CE
pa3IMKyje 0]l KOPHUCHE -



Naivna CDh4™

. T-celija -=-

APC

Aktivirani
makrofagi

i dendritske
Galije

Drugi
celijski
iZzvori?

e SR

Tl celije TH2 celije

ATonmja je ypoheHa CKJIOHOCT
HMYHCKOI' CHCTeMa /1a Ha
yoOHn4ajeHe ajlepreHe CpeinHe
pearyje aTUIMYHO akTuBaujoM Th2
auMQOoIUTAa IITO 3a MOCICAUILY UMa

peKoMEpHY Npoaykiu]y IgE
atopos = HEyoOn4ajeH

AJiepred — aHTUTEH KOju

IIPOY3POKY]j€ MPEOCETILUBOCT | THIIA
KOJI aTonu4apa



Xpomo3zom [NoTeHnMjaIHA y/Iora FeHCKUX MPOogyKara y 0oixectu

Ienu 3arpyny IL-4 n IL-13 ctumynnry cunTesy IgE, a IL-5 ctumynuiue
uutokuHa (IL-3, [L-4, mnponudepainjy u aktuBaiujy eosuHodpuaa; CDi4 je

59 IL-5, IL-13, GM-CSF), kommoHeHTa penerntopa 3a LPS koju y unTepakiiyju ca
reH 3a CD14, reH 3a TLR4 moxe ma yrude Ha 6ananc uamelyy Thi vs. Th2
B2-ampeHEpruYKu OJTOBOpA Ha aHTUTEH; 32-aipeHePTUUKHU PELETITOP
peLenTop pery/uviie KOHTPaKIYjy T7IaTKe MyCKy/iaType 6poHXHja

6p len 3a Il kmtacy MHC  Hexwu anenn mory ga perymuiny T-henujcku onroBop Ha

ajziepreHe

11q B manan FceRI Y4ecTByje y akTUBallMjU MaCTOLLATA

16 I'eH 3a o 1aHarny Cy6jemununa peuenTtopa v 3a [L-4 v 3a IL-13
peuenTopa 3a IL-4

20p ADAM33 MeTanonpoTreriHasa yK/byueHa Y peMoieTMpaky AUCajHUX
yTeBa

2q DPPi1o IlenTnpase Koje MOTy fja pery/uviily [iejCTBO XeMOKHHA U

IIUTOKHWHA
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/ —
Hexu o1 0BHX M€HCKHX JIOKYCA CBOJUM ITpoaykTuMa peryauiny Th2

UMYHCKH oAroBOp U cuHTe3y IgE, Mok mpoaykTu Apyrux reHa (HIp reH 3a
ADAM33) ydecTBy]y y peMoaeJupamy JUCAjHUX MyTeBA.

Hacnehuame ogpehennx MHC anena noBoau ce y moryhy Besy ca
CKJIOHOIIIhY /1a c€ y KOHTAaKTy Ca HEKUM aHTUTE€HUMA MPOAYKYje BeJINKa
xoanunHa IgE anTurena. — eKCIIpecHja aaepreHa Kao
AOMUHAHTHIX €IUTOIIA.

[Ipoayxt Hekux reHa (CD14 monekyn) koju peryjauiny ypoheny MMyHOCT
Ha HH(pEKIUjy MOry aa Oyay yapyKeHH ca actMoM. JIoOpo je mo3HaTo Aa jak
ypoheHu UMYHCKH OATOBOP, FeHepaliHO, (haBopusyje Thl a naxudbupa Th2
oarosop. Otyna nonuMop@ur3am Ui MyTalja OBUX I'eHa pe3yITHpa
CMambEeHheM YpoheHOT UMYHCKOT OJITOBOPa Ha MUKPOOPTaHHU3ME IIITO MOXKE J1a
noBeha pu3MK 3a pa3Boj OpOHXH]jaIHE aCTME.



[ eHEeTCKA IpeaucIo3uinja U (PaKkTopu CPEANHE Y
HAaCTaHKY aJIEpTH]jCKUX O0JIECTH

* FeHeTCKA MpeaucIo3uIuja
° U3JIAram-¢ aJIepreny

* IPUCYCTBO JIPYIUX
marepuja (aJjyBaHca)

i A. Frequency of Allergies

| Genetic predisposition

Adjuvant exposure
| @ =
9 0% J ‘
1% Rick ﬂ?’l ;
|=ee ﬁ_
='|J 'S,Lln dioxide Sulfur diowide
L] :_ :"‘
7k }-'
:-?‘”’ 7.3
SJ}t

.

;‘? / .\

I Pollen Animal dander
Food allergens
Mite allergens

Allergen exposure

B. Causes of Allergles




OHTAaKT - CEH3UONIU3alH]ja

* IPYT'd U CBAKW HAPEIHU KOHTAKT -
MaHU(QECTHA aJIePrujcKka peakuuja



HTUIeHM KOJH KOJI TEHETCKH
pPaHUX 0CO00a U3a31Ba]y
aJICpTrUjCKUX peaKlMja




€ aJIcpreHa

ramkonporennn (INIMKO3UIAIM]a INTUTH
€ 0J1 MHOTHX (haKTOpa JACHaTypaluje)

O0COOHOCT meHeTpanuje (mpoaopa),

[Ip. EH3UMHU

- PACTBOP/LHBH

- CTAOMJIHHU

- MaJie KOHIEHTPAalHje Y OKPYKECHY



KapakTepucTuke anepresa

Features of inhaled allergens that may
promote the priming of Ty2 cells that
drive IgE responses
: Only proteins induce

Protein T-cell responses

Enzymatically Allergens are often

active proteases

Yo Favors activationof IL-4-
It producing CD4 T cells

Low molecular Allergen can diffuse

weight out of particle into mucus
: Allergen can be readily

Fiighey oiite eluted from particle

Allergen can survive in

Stable desiccated particle

Contains peptides

that bind host Required for T-cell priming

MHC classlI

Figure 12-3 Immunoabiology. 6/e. (D Garland Science 2005}



H3Bopu anepn

Inhaled materials

Plant pollens

Dander af domesticated animals

Wald spoces

Feces of very small animals
£,0., house dust mites

Injected materials

Insact venoms
Vaccines

Drugs

Thesapautic protems

Ingested materials

Food
Orally administened drugs

Contacted materials

Plant leaves

Industrial products made from
plands

Synihetic chemicals in industrial
products

Wetals

paison ivy

nicke! coin

Figure 10-1 The Immune System, 2z |€ Garland Science 2005)

Y Hajuenthe azeprene criagajy:
IIpOTeMHI IIO0A€eHa KOpPOBa,
TpaBe, A4pseha, oapebena

XpaHa, AEKOBY, AAaKe
JKIBOTUIbA, TIPUIE, OTPOBU
MHCeKarTa, oyD, KyhHa

ITpamirHa NUTA.

Ya0ra HyTPUTUBHUX aJepreHa
(Maexko, jaja m Ap,) Koju ce
yHOCe XpaHOM AAAEKO
3a0CTaje 3a MHXaAalMOHUM
asepreHnMa.



AJIEPreHU U3 XPaHE

90% 10%
KUKUPHUKH CTOTHHE JPYTHX
jes3rpacto Bohe\ ¥
MJIEKO

Jaje

coja

puoda
IJI0J0BU MOpa
OpallHO
cycam



* MJICKO
* Jaja
* OpaIHo

paHe

Onpacin

* KHKHPUKH
* je3rpacTo Bohe
* IJIOJ0BHU MOpa
* pu0a

° cycam



AJEpreHu U3 XpaHe U y3pacT

KPpaBJbC MIJICKO

peBajieHIIa ..
OenaHIIe jajeTa
KUKHUPUKH, pu0a, MI0J0BH MOpa
y3pacT
1151 roja oA

[IpBa roauHa )XUBOTa — MJIEKO

Hpyra roguHa *kuBoTa — jaja

Tpeha roanHa KMBOTA - HHXAJATOPHHU AaHTUTI'CHHU



MoayJjanuja MMYHCKOI 0AroBopa?

“Cross-talk” Mukpoopranusma u
MMYHCKOI' CUCTEeMa JoMahnHa je

KpPUTHYaH 32 HOPMAJIHU Pa3BoO]
MMYHCKOI' CHUCTeMa

Metchnikotff



OOpHyTa Kopenamuja aJeprujCKux
OoJiecTH U UH(PEKIH]a

Skinprick tested children

nllnrgeg
1!
IL-4 €21
T s :

Vaccines, hygiene igb IL-13
and antibiolics:

littie Ty stimulation,
increase in T2,

Halminth infections:
strong stimulation of
Ty2 responses.

Low exposure 1o pathogens:

: High expasure 1o pathogens:
weak regulatory network l s!.mng regulatory netwark

Inflammatory molecules

~—— Mucus production
Allergic responses:

; r‘l_* q 1d Seropostive for
Asthma, ?%7 aflergens: but
Rhinoconjunciivitis _— i

fittle allergic disease
Smooth muscle cell contraction

* Oko 30% neney
Pa3INYUTUM JSJIOBUMA
CBETa UMa AHTUTeEJIa HA

ajieprese rpume (cBa aeua
Cy M3JIOKEHA)

* Actma ce jaBiba koa 12%
neue y EBponu u
Ayctpanuju, a camo 3% y
['amOuju u Hurepuju
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"[IOPOJMIIC Ca MakhE YJaHOBA
"Mamba U3JI0KEHOCT
MH(GEKTUBHUM 00JIeCTUMA
"BaKIMHAIIH]A

scrumynainuja Th2 oarosopa
"geha ynorpeba aHTUOMOTHKA

®,

"OpOjHH]€ MOPOIULIC

"paHa U3JI0KEHOCT
MH(PEKTUBHUM O0JecTUMa
sctumynanuja Thl ogroBopa
"Mamba ynorpeda aHTUOUOTHKA

- _3p aJeprujcke

= reHU = 0oJiecTH, PUHHMTHC,
acTMa

HeMa aJjiepruje



XUMOTE3a XUTH]CHE

High hygiene, low pathogen/adjuvant || Low hygiene, high pathogen/adjuvant
burden burden
Viruses,bacteria, protozoa Helminths Viruses, bacteria, protozoa Helminths
autoantigens allergens autoantigens allergens
x-. P enwr:::-nmsnth‘_* ,.r \ DC_I_:Bg )/
DC1 _,*75"':_;_.- I~ DC2 DC1 /7 DC2
_;.j; k, L N I ™= o A = p- i f ‘ =
HighIL-12, LowlIL-12,
ICAM-1/LFA1, OX-40-L/OX-40, l IL-10 l l
unknown factors unknown factors _ Unknown factors _
LR F | | Treg = )
a @ (TH2) p Q) = & = (2
i- y : ’ IL-10, TGFB
Unbalanced expression |
N in absence of regulatory Tcells |/ |‘_ Regulatory network: =%
) {/ presence of
" Autoimmunity Allergy ' PeMIRRNY ToRs
Immunopathology

No immunopathology




= I

-1 Tum npeoceTIbUBOCTH

y IIPUCYCTBY ajiepreHa (ko ocoda
KOJ€ Cy CKJIOHE aJISprujCKUM peaKiiijama)

aJIeprUjCKUX 00JIECTH Y CBETY (IIOCEOHO Y
pPa3BHU]CHUM 3€MJbaMa 3aIlaJHE
UBUJIN3ALN]C)?
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AxTuBanuja creuupuuHux T nmumdonura

e [IITa onpehyje na nmu he qohu 10 akTHBAIM]E

* YV IpUCYCTBY MUKPOOHHUX aHTUI'CHA U TKUBHHUX
(pakTOpa HACTajC

hemmja n (dbaxtop 3) Koju
ycMmepaBajy ThO y Thl unm Th2 nnm....., mro oapelyje
THII KMYHCKOT OAr0BOpa (OJHOCHO CKJIOHOCT

Ka HACTAHKY aJIepruJCKUX PEaKIinja)




1
©) ¢
Fa
77 TNF
IL-6

eosinophils
mast cells
basophils

TGF-p
IL-1 IL-6
IL-23 N\JL-21

extracellular parasites
> | atopic asthma

> | pathophysiological role still unclear

skin homeostasis and pathology ?

neutrophils
macrophages

macrophages
NK cells

extracellular bacteria,
fungi

DTH

chronic severe asthma
EAE EAU, CIA

fungi, protozoa

—> |DTH

EAE, EAU, PIA

intracellular bacteria,




AxtuBanmja T mumdornura

Curnaa 1
g v peuenrtop 3a Ag

CuruaJ 2

B7 - CD28
KocTtumynmaropau MOJIEKYITN

Curnanu 1 u 2 aktuBupajy T numdorure
(nposmdepanija u epekTopcka PyHKIIM]a)
He o0jammaBajy mra ycmepana henujy y Thl umu Th2?

CurnaJj 3 — MMTOKUHCKU CATHAJI
3aBucu of noyapuszanuje DC naroreHom



[Tonapuzamnuja DC murtoknHuMa

[IUTOKWHA

IFN-y, IFN-at, IFN-f

ThO y Th1 nomapuzyjyhu nuTokuHU
IL-12p70, IL-27, TNF-@3, IL-18

IIUTOKHNHHU
CCL7 (MCP-3), CCL13 (MCP-4),
PGE2, Histamin

ThO y Th2 nomapuzyjyhu
U TOKUHHU
CCL2 (MCP-1), ?1L-4
Henxocrarak BuCHKe
koHuentpanuje IL-12p70
IL-27, TNF-B, IL-18




[IUTOKUHUMA

aKo HacTaje akruBamuja Th2,
MQOoIKTa KOJ 0C00a ca ajJeprujom

€ 00jalmbaRa MOPACT HHITUIEHIIE
aJIeprujcKkux 0osecTu



- Kipyune henauje n monmexymmu Th2
TUITAa UMYHCKOT OATr0OBOpa

heauje
JIUM@OIUTH
JIUMGOUUTH ( AHTHUTEJIA)
/| JICYKOIMTH

JICYKOIMTH



Prvi kontakt
sa alergenom

Aktivacija T2 celija
antigenom i stimulacija
B-celija da sintetidu
antitela klase IgE

Stvaranje IgE

Vezivanje IgE za FceRlI
na mastocitima

Ponovni kontakt
sa alergenom

Aktivacija mastocita
i oslobadanje medijatora

B-celije koje
sekretuju IgE

ol T2 celija

¥ X IgE
*\
9

Vazoaktivni amini,
lipldni medijatori
|

Al
v

Citokini

[
v

Rana preosetljivost
(nekolike minuta nakon
ponovnog kontakia
sa alergenom)

Reakcija kasne
faze (6 — 24 sata
nakon ponovnog

kontakta

sa alergenom)

nje
MpPeoceTbUBOCTH

IgE je y cepyMy npucyTaH camo
y TparoBMma, ajid Yy BEJIUKUM
KOJIMYMHAMa OBa Kjaca aHTUTENIa

"HaopykaBa'  MacTOUTE M
0azodue.
I[Ipy  1IpBOM  KOHTaKTy ca

aneprenom IgE ce cBojum Fc
(parMEHTOM Be3yj€ 3a BHCOKO-
apunuteTHu FceRlI penentop Ha
MacTOIIUTHMA.



peakuujama



- AKTHBaNMja MACTOHUTA

ITo MOHOBHOM YJIACKY Y OpraHu3am ajiepreHa Koju j€ HHIYKOBao
cunre3y IgE HacTaje akTuBaIMja MacToIUTa yCJiel Be3UBamba ajiepreHa
3a JIBa WM BUIle MoJieKysa IgE anTurena Ha MacTOLUTY U MOCIEAUYHOT
npemMoiithaBama/yKpIITeHOT moBe3uBama FceRI, u nokperama
OMOXEMM]CKUX CUTHaja ca CUrTHaIHUX JlaHana FceRI

Tu curnanu y3pokyjy TpH THIIa OATOBOpPa y MACTOLIUTUMA:

1) — Op30 ocobahame caaprkaja rpaHyna; ociobdahame
npeopMUpaHuX MeaujaTopa (Ba30aKTUBHUA aMHUHU U MIPOTEA3E)

2) (MeTabomuTa
apaxuJOHCKE KMCEIHHE)

3)
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da3ze | Tuna npeoceTIbUBOCTH

I TMa npeoCceTIbUBOCTH:
- TIoYMbe 3a 5-10 MuHyTa M 1Ipoa3u 3a Mamwe o1 1 cara

- HACTaj€ aKTUBAIM]a MACTOLIMTA U 0a30(PHUIIHUX JICYKOLIUTA

- HacTaje Bazojauiarauja, mopehame IpomyCcT/bUBOCTH
KPBHMX Cy[I0Ba U Cla3aM IMaTKux MuIinha

| TrIa MpeoceTIbUBOCTH:

- IIOYMHHE 2-8 CaTH MOCJIC KOHTAKTA Ca aJIEPreHOM

- KapaKTEpHIIIE C€ aKyMyJlalyjoM uH(pIaMaTopHuXx henuja
(moCceOHO €03MHO(MMIHMX JICYKOIIUTA) U HACTAaHKOM
TKHBHUX ollTehema



da3ze I Tuma npeoceTIbUBOCTH

Late phase

PFER
(liters/s)

300 4

200 4

100 4

0 /i
0 30 &0 6 B 10 12 Time
minutes hours

Figure 13-14 Immunobiclogy, 7ed. (© Garland Science 2008)



- MacTonmTHu Be3uBa

/

MacrommTn cay3Huie

IlyT yaacka aaepreHa

VHaTpaBeHCcKN

CyOKkyTaHoO

VMuxaaanmja

WNurectuja

Mg
MAacCTOIIITA

PecnimpaTOpHM TPaKT

CucreMcko
ocaobabhame

_ XMCcTaMMHa ca
CHICTEMCKOM

anaduaakcom

/lokaaHo
ocaoOabhame
XIMCTaMIHA ca
ypTHMKaMa

Punanrnc (rop.pecrt.ir.)
ActMma (gombe pecrr.ar.)
ycaea XuIrepekperyje
MYKyca

IlosBpahame, gnapeja
" ypTHKapuja ycaeg,
jake IepucTaaTuke,
HaKyIl/baiba BOoJe 1
CHCTEeMCKOT IIpogopa
aHTHUTeHa

Figure 12-17 Immunoblclogy, 6/e. (© Gardand Sclance 2005)



IIpedpopmmpann
y
IIMTOIIAa3MAaTCKI
M IrpaHyJaMa

Hosodopmmpan
¥ MeAMjaToOpu
IpOU3BEAEHM 110
aKTUBaLIAju

MEJWUJATOPH MACTOLIUTA U

Tun medujamopa

Avunnn
Ensummn: HeyTpaame

mpoTease

AVnuaHu MeAtjaTopu

IOUTOKMHMI

BbA3OPHIJIA

Meodujamop

Xmucrammsa

(Tpurrrasa m/man xumasa),
KHceae Xuapoaase,
KaTtericuH G,
KapOoKcHuIlenrijaasa

IIpocraraanavn D2

dynkyuja/namoromxu epexmu

INosehambe mepmeabMAHOCTH K.C.; Ba3ogMaaTaryja
CTMMYyJaIiyja KOHTpaKIyje raaTkux mummrha
Oponxuja

omreheme n peMoaea0oBarbe TKMBa

Bazoanaarainja, 6pOHXOKOHCTPMKM]ja,
XeMOTakcHja HeyTpoduaia

Aeyxorpuenu C4, D4, E4

IIpoaykxeHa OpOHXOKOHCTPUKMja, CeKpeIiija
MyKyca, mopehame nnepmeabmaHOCTH K.C.

daxkTOp aKTUBaIlVje

XeMoOTaKcHja 1 aKkTHBaIja 1€yKOIINTA,

TpoMOonuTa OpoHXOKOHCTpUKHja, moBehame mepmeabmanocTn
K.C.

IL-3 IIpoandgeparnja macronuTa

TNF, MIP-1«x 3anameme/peakija KacHe ¢ase

IL-4, IL-13 IIpoayxnmja IgE, cexpernja mykyca

IL-5 Hacranak 1 akTuBanuja eosmHopunaa



XHCTAMMH M TPUIITA3a: KOHLEHTPaLUje y Cepymy
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Edextn xucrammaa

- CMamEH KpBHHU IIPUTHUCAK
- YOp3aH paj cpua (Taxukapauja)

- Enem (oaBajame eHaorenHux henanja m noBehana
IIPONYCTJbUBOCT)

- BpoHXOKOHCTpUKIIH]a

- KoHTpakiyja miatkux Muinnha u aujapeja

- YpTukapuja



Peaknija xacHe ¢ase =

Kacna ¢a3a aneprujcke peakuuje (ucrnospaBa ce 2 10 8h mocne ynacka
aneprena . [{lutokunu (TNEF, IL-1, IL-4, IL-5, IL-13) 1 XeMOKUHH KOje
IPOAYKY]Y MAacTOLIMTH M3a3MBa]y 3aMAJbCHE U CTUMYIIHIIY MOOWIU3AIIN]Y
Pa3IMYUTHUX JICYKOIIUTA a HapounuTo €o3uHoPuiaa u Th2 mumdorura Ha MecTo
aKTUBAIM]€ MaCTOILIMTA aJE€PreHOM.

JIeyKoITH KOjU YYECTBY]Y Y pE€aKiiiju KacHe (a3e Cy: e03uHOPUIIH,
HeyTpoduiau u Th2 heauje.

o Th2 hemnje npoaykyjy uutokune (IL-4, IL-5, IL-13) koju akTuBupajy
cosuHouie (IL-5 je aktuBaTop eo3uHoduIa).

o AKTHUBHpPaHH €03MHO(DUIN YUIE€CTBY]Y Y IMATOJIOIIKOM IPOIECY Y
aJeprujcKkuM oosiectuma: ociio0ahajy caapikaj CBOjuX IpaHyia (€H3UMU
KOJ1 MOT'y Jia OLIITETe TKUBO) U MPOAYKY]Y U ociio0ahajy numnuaHe
MEJIM]aToOpe KOJU W3a31Bajy NPOJIOHTUPAHY OPOHXOKOHCTPUKIIH]Y,
CEeKpelr]y MyKyca, noBehaBajy BacKyJIapHU MEPMEAOUIUTET.
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Mediators of Inflamimati on

Th2 ammpormmTy cexpertyjy IL-3,
IL-4, IL-5, IL-13, TNF-a 1 GM-CSF.

IL-3, IL-5 1 GM-CSF yTuuy Ha
pasBoj, ca3peBarbe, aKTUBaLjy 1
IIpe>XIB/baBaibe e03MHOPIAA,
Aok IL-4, IL-5, IL-13 m TNF-a
1osehasajy excrpecujy
aaxe3uBHOT Moaekyaa VCAM-1
KOju oMmoryhyje agxesujy
HeyTpo(draa, MOHOLIUTA 1
eo3nHO(pMAa 3a BaCKyAapHN
eHAOTeA VI IIPOMOBUIIIe

~ MuUrpaunujy opux heauje y TKMBO
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Mediators of Inflamimati on

Eosnnodunan 1 Heyrpodpman
oca00abajy nmpotease koje
omrrehyjy TKuso.
AKTUBUIpaHN €03MHOPUAU
Y4eCTBY]y y I1aTOAOIIKOM
IIPOLIeCY Y aAepIrujCKuM
O0oaecTyMa: ocaobabajy
caap>Kaj CBOjUX IrpaHyAa
(eH3uMM KOjU MOTY Ja OIITeTe
TKIBO) U HPOAYKY]Y I
ocao0abajy aunmaxe
MeAujaTope KOju 13a3uBajy
IIPOAOHTIPaHy
OPOHXOKOHCTPUKU]Y,
ceKkpeLijy MyKyca, Ilosehasajy
BaCKyAapHU epMeaOuAUTeT.
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Amnagunakca n/minm aHapUIaKTOHIHA
peakiuja?

KOJH MOXKE /1a
YIPO3H KUBOT,

- HacTaje 300r Haror ocinobahama MeaujaTopa U3
MACTOIMTA U 0a30(PUITHHUX JICYKOLIUTA Y

UPKYJIAlN]y

- CHHJPOM KOJU C€ KJIMHUYKH HE MOXKE Pa3jIUuKOBaTU
- UICTU MEAW]aTOpH

- oclio0ahame Meanjaropa HAje Ipoy3poKoBaHo IgE
aHTUTEINMA

- HHAJ€ HEOIXOAaH MPETXOJHN KOHTAKT Ca
upuTHpajyhoMm cyrcranmom



Ha peakiyja

HY peaxim|y MOry u3a3Baru:
AKTOPH (EKCTpEMHE TEMIIepaType,

MUJCKHU (PAKTOPU, HEKU JICKOBU U BEHOMU



AHa(pUIAKTOUIHA peaKluja —

/

peakxije Koje camo nojcehajy Ha aHapHuIaKCH]y

HUCY ntocpeaoBane IgE n nmyHcku cienuduune (1a 0 ce
HCIOJbUJIAa aHA(PUIIAKTOMIHA peaKliMja HHJe IOTpeOHa
IIPETXO0IHA CEH3MOMIN3aI]a Ha CYIICTaHITY)

KJIMHUYKE MaHu(ecTaluje KoJi OBUX peaKiifja U3a31uBajy UCTU
MEJIM]aTopu (HIpP. XUCTAMHUH) ajyd CTUMYJIYCH KOJU UHIYKY]Y
BUXO0BO Ocja00ahame Cy pa3InuuTu

Jleuewe aHaPUIIAKTOMIHE PEAKIIN]E J€ UCTH KA0 U KOJI
aHapunakcuje. HeomxomHo je n3deraBame oapeheHor areuca
KOJH J€ MHYKOBAO aHA(WIAKTOUIHY PEAKIIU]Y.



/

~Tlarorenesa aHa()MIAKTOMIHE PEAKIIU]E

ociiobahame anadunarokcuHa (C3a, CSa)
HIIP.PaJAUOKOHTPACTHU MEJN]yM

E(l)eKTI/I A€JCTBa KVMHIHA CY:
»1osehame BackyapHe riepMeaOIAHOCTY,
»BaszoAuaaraluja,
» XUIIOTEeH31ja,
ACE I/IHXI/I6I/ITOpI/I > CTUMYy/Aallja CeH30pPHIX HeypoHa (004),
»upoayknuja NO,
» ceKkperja QUTOKNHA U3 AeyKOLIUTa
> IIPOAyKLIMja IpOCTarAaHAVHA

Xucrammua: OoImtmonuan, XxemalcJjl

MeTad0JIuTa apaxXuA0HCKe KUCeJIMHE: aCIIUPHH,
HECTEPOUIHN aHTUMH(IaMaTOPHHU JICKOBU



CumnToMu I TMIa IpeoCeTIbUBOCTH

IgE-mediated allergic reactions

Syndrome Common allergens Route of entry Response
_ Drugs Intravenous (either Incre aEngT:scular
Systemic Serum directly or following permeability
anaphylaxis venoms oral absorption Tracheal occlusion
Peanuts into the blood) Circulatory collapse
Death
et Animal hair Local increase in
Faut fiaenia Insect bites Through skin blood flow and

(wheal-and-flare)

Allergy testing

vascular permeability

Allergic rhinitis

Pollens (ragweed,

Edema of nasal mucosa

timothy, birch) Inhalation Irritation of
(hay fever) Dust-mite feces nasal mucosa
Bronchial constriction
Danders (cat) , Increased mucus
Asthma Pollens Inhalation production
Dust-mite feces Airway inflammation
Tree nuts i
Vomiting
Shelifish Dissrhes.
Food allergy Milk Oral 3:;2;'33{'{';;1‘3
?:?sghs Anaphylaxis (rarely)

Figure 12-1 Immunabiclogy, 6/e. |2 Garland Science 2005)




- Cumnromu a"Haduiakce

* [IojaBa cumIiToma: OOMYHO 3a
; MOI'Y C€ JaBUTHU U MOCJIE HEKOJIMKO
caru

e Jly’KM naT€HTHM IIEPHUO]I IOBE3aH j€ ca
OCHHUTHM]OM KIIMHUYKOM CIIMKOM

. 300T pecUpaTOPHUX IIPOMEHA
(70%), kapanoBacKynapHux mmpomena (24%)



YyecTaloCT CUMIITOMA KOJI

aHa(puIIaKce

Urticaria/angioedema 88%
Upper airway edema 56%
Dyspnea or wheeze 47%
Flush 46%
Dizziness, | 33%
hypotension, syncope

Gastrointestinal sx 30%

Rhinitis 16%




Yprukapuja n aarmoegeMm —
—
Yprukapuja je ¢usmuky 3HaK a He 0Ooaect. TepmuH
ypTuKapuja ce OAHOCK Ha HpoOAa3He eNn3oje OrPaHNYCHIX,
€4eMaTO3HIX M epUTeMaTO3HUX Je3lja U3AUTHYTUX MBUIIA
Koje cy npahene cspabom. Hacraje kao pesyarar nsHeHasHe,
AOKa/ZHe aKyMyalyje TeYHOCTH Y KOXY.

AHIIOEAEM je CAMYaH IIpoLec Koju 3axBaTa AyObe CTPYKType
AepMIica, ITOTKOXKHOI TKMBa MAM CAY3HHUIIA. YpTUKapuja U
aHT0eAeM OOVMYHO KOeT3VCTHUPAjy.

MO>Ke OUTU:

v AKyTHa —KpaTKOTpajHa, rmocpegosaHna IgE Ha criosamime
anturere. Hajuemrhe ysponu akyTHe ypTukapumje cy XxpaHa,
A€KOBU V1AV aKyTHa BUpPyCcHa MHQpeKIIVja

v XpOHIYHA — KapaKTepUIIly je pacllpoCTpambeHe ypTpuKe
KOje y BehmHu caydajeBa Hep3ucTipajy HajMambe 6 Hee/ba.



Immune L Non-immune
|
Mechanisms wigparile Mechanisms
| - | |
gCampiementi l'E Direct action on mast
Activation | _cells

. irritants

. Opiates

. radiocontrast media
- acetylcholine etc

;
Mediator release

Uriicaria/angioedema

Mechanisms of urticaria production. Any substance producing a sudden




YpTuxapujy ycaea Gpu3MtKOr Haropa kapakTepuiie cspas

‘U KO>KHe ITpoMeHe HacTade PU3NIKUM CTUMYyAycrMa Kao IITO
cy rpedamse KoxXe (gepMmorpadusaM), Op3uM xaabemem
(ypTuKapuja Ha xAaAHoONy), CyHUameM (codapHa ypTUKapuja),
BOAOM, GU3MYKIM BeKOaMma, 3arpeBarmbeM UAU
eMOILIMOHA/AHVM CTPeCcoM (XOAMHepIruuka yprukapuja).

YpTuKapujaaHy BAaCKyAVTIIC je 000beme ITOCpeA0BaHo
MMYHCKVIM KOMIIZEeKCHMa.

Kaunuuxa udenmudpuxayuja ypmuxapujarnoz eackyrumuca

e IIpomene cy 6oaHe u peTko cy npahene cspabom
e Tpajy ayxe og 24 cara
e OOmuHO cy npahene cucremckuM MaHM@ecTanyjama Kao IITO Cy IPO3HNUIIA U apTpaAruja



YpTukapuja
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ATOIINjCKM eKIleM

ATOIINMjCKY €KI1IeM je YeCTO, XPOHUYHO KOXKHO 000/berbe
npaheHo nsysetHumM cepadoM. Hajuenrhe ce jaBba xkog
IIpeAVICIIOHMPaHIX 0coDa ca BICOKMM HBOOM IgE y cepymy.

I IpeBaseHIIa aTOIINjCKOT eKlleMa je y rmosehamy (000/beBa OKO
10-20% aenie mpoM cseta).

Hajuenrhe ce jaBaa y 11pBoj rogyHu >kxusoTa. CIioHTaHa
pesoAyiinja ce jaBba Ko BehnHe o0oaeanx (ko 50% agenie 40
ceame rogayse, 90% A0 KaCHMUX TUHEJLIEPCKIIX, @ CaMO KOZ,
MaA0T Opoja IpOMeHe IIeP3UCTUPAjy A0 3peAor 400a).



ATOINjCKM eKIieM-AepMaTUTIC —

/

Jlnjarao3a aronujcKor eKiemMa ce NoCTaBjba Ha OCHOBY
KJIMHUYKE CJIMKE M Ha OCHOBY JINYHE U OPOIMYHE aHAMHE3E
KOja yKa3y]y Ha MPUCYCTBO aTOIIH]E.

[lopen cHaXkHE T€HETCKE MPEAMCIIO3UIM]E 3a PA3BO] aTOIIH]CKOT
€KIleMa 3Ha4ajHy YJIOr'y Urpajy U (paKTOPHU CIIOJbAIIBE CPEAUHE
(kyhHa rpumba, HHTOJIEpaHIlMja Ha XpaHy, HH(DEKIIH]e
Staphylococcus aureus-oM MoropiiaBajy HHQIaAMaI1]y KOXe
TaKO IITO JICIYJ€ KA0 CYIIEPAHTUTEH ).

YouaBa ce moBehan HuBO oBor IgE anTuTena. Y ocHOBHU
aTOIHN]CKOT eKIeMa Jexu aucynkimja T mumdorura.



ATOIMNJCKY €KI[eM-AePMaTUTIC -

ATOIINJCKN AePMaTUTHC (€KLeM) -pe3yATaT
je XpOHMYHOT MH(pAaMaTOPHOI 0ArOBOpa ca
3HaLVIMa TKMBHOT peMoJeAlparba U
pudpose canuHN OHUMa Koju ce cpehy n
KOJ 0004e41X 04 acTMe. Y4ecTaaoCT OBOT
000emba je yApy>KeHa ca BUCOKIIM HV/BOOM

IgE y cepymy.

Hexke oco0e (20-30%) umMajy KAMHIYKe 3HaKe
OBOI ODOberba aan Oe3 IgE-
ceHsuoOmansanuje. OBa rpyma 0001eA1x 04
HeaTOIINjCKOT AepMaTuUTIICa IMa HeTaT/BaH
KO>KHI TeCT 1 HeMa Apyre 3Hakose IgE-
ceH3MOMAM3anyje

—————
1
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ATormnmjckm exieM
-eT10A0TUja-

MyTanuja reHa sa enmaepmMaaHu IpoTenH (puAarpuH (Be3yje HUTH
KepaTlHa y elnmAepMHIM heanjama, 1 00e30ebhyje oa0pamOeHy yaory
KO>Ke), pesyATipa HacTaHaK He(pyHKIIMIOHAaAHOT IIpOTeNHa U Iosehasa
IIPOITYCT/VMBOCT KOXe 3a Bogy. depunut puaarpmuHa Ko atonmdapa
oMmoryhyje ceH3nOMAM3aNujy MHXaAaTOPHUM aJepreHynMa u
O/aKIllaBa IeHeTpalljy alepreHa Kpo3 KOXy.

NORMAL SKIN ECZEMA

Healthy  Amino Cracks in
() Allergen skin acids ) Allergen skin surface
\ -

-'
P

¢ Profilaggrin e = = e = e - q Cell
protein 1 Filaggrin Inudeus
| molecules 1 F GSranular

Cell
nucleus
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Staphylococcus Allergens
sl # Dust mite | 4
h! A Kyhha rpussa je jeaan oa
¢ HOpOBOKaTMBHNX (paKTOpa CHO/balllHe
0 A cpeauHe...
X oW
P QVI P
0 ‘/ /'y
: A W t. ... Koaonmnsanyja 1 nudexiyja
i (01 0! [} gL (! Staphylococcus aureus-om je youeHa KoJ,
q q 9-—Ih ¢ ([} *h-ﬂ § 4 90% 0004eAMX 04 aTOIINjCKOT
¢ T - ¢ 3 AepMarutuca. Staphylococcus aureus
\ MOJKe ga roropuia nH@pAaMmaumjy
d\ ¢
3 Q'DEL__ B KO>Ke TaKO IITO ocaoDaba TokcuHe
2 =N = KOJI A€AY]y Kao CyIlepaHTUIeHN. Y3
THY o (TH2 | |13 TO, OBU CyII€PaHTUTeHU UHAYKY]Y
Y L4 nopemehaj y GyHKIIMju peryaaTopHuxX

T aumdonnra.
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enudepmarte 6apujepe...

ATOIINCKI AepMaTUTIC KapaKTepuIle CyBa
KO>Ka.

Aedunut ¢puaarpuHa y3pokyje n3MemeHy
¢ynKIMjy KO>KHe Oapujepe u rtosehasa
TpaHCeIlnAepMaAHI IyOUTaK BOAe IIITO
3aje4HO ca ApyIuM (pakTopuMa OAaKIllaBa

IIeHeTpalLyjy adepreHa, Bupyca 1 OakTepuja.

I'yOnurak 1iepamMua Koke KOju 3aAp>KaBajy
BOAY Y eKCTpalleayAapHOM IIPOCTOPY
MOAN(pUKYje KOXKHY Oapujepy.

IToBehaHa ekcrpecuja XMOTPUIICHA
Takobhe gonpuHocu ropemehajy ose

Oapujepe.

Hydro
lipid film

Stratum
comeum

Hydro
lipid film

Normal

e

y Comeocyte

Lipid
barmer

Corneocyte

Lipid
barrier




a TOIINJCKUN A€ePMaATUTNC
IIaTOretde3a-

00o0mema je OudasHa nHPpaamMalja ca
Da3soM, AOK Y XpPOHIUYHIM Ae31jaMa JOMUHNpPajy
Thl anmdountn...

Uninvolved —————&

Allergens




Early lesions/acute Late lesions/chronic

Nonlesional skin

] |
i I
. Scratching ' Microbial toxins
! Allergens : *
I ! B
| ° Q ¢ A Saumus = *’
I Q ' ' ~
i ' : £ e —
I | . I : __
oy e i
I = Lc "T: I i o
Vo S keratinocyte apoptosis
| ‘/?T\W \}u@f by [FN-y, Fas-L, TNFa

TSLP, IL-25, IL-33
direct or indirect effects

Chmmc dermatitis

ﬁ“’i . i
()

Microinflammation Skin homing
and increased number and expansion
of T cells compared of type 2 response

to healthy skin




~ ATommjcku eKiiem Zin _Zaes

Axtysupanu Th2 anmdonntu cekperyjy nutokuse IL-4, IL-5, IL-6 u
IL-13 Ba>xne y narorene3u aromnujckor exuema. IL-4 un IL-13 yruuy na
IIPOMeHy Kaace anTuTeaa u npoayknujy IgE. Takobe, oBu nuroknHn
HAYKyJy 1 excripecrjy VCAM-1, aaxe3nBHOT MOAeKyla KOjI je
yK/bY4eH y MUTpaliifjy MOHOHYKAeapHIX heanja Ha MecTo
aseprujcke nHpaamanyje. T aumponnT Koju MUTPUPAjy Y KOXKY
nckasyjy CLA (enra. cutaneous lymphocyte antigen) u nipeacrasmajy
MeMmopujcke Th2 aumdonure. Mexannuka ctumyaanyja (HIp.
orpe0OTHHe ycae cBpaba) kepaTMHOLTA NHAYKYje Aazbe
oca00abame IMTOKNHA KOjU OAp>KaBajy MH(pAaMaTOPHU IIPOolLiec.




Il Tun mpeoceripnBOCTH - -
TKMBHO-CIICIU(DUYHE PEAKIIH]C

* UMYHCKH OJTIOBOP YCMEPEH HA
IIPUCYTHE HA CaMO

* KIMHUYKHU IIPUMEPU:
- XEMOJIM3HE aHEMH]E,
- TPOMOOIIMTONIEHU]CKA MypHypa,
- XEMOJIM3HE TpaHC(Py3HUOHE PEaAKIIH]E,
- Goodpasture-oB CUHAPOM,

- JICKOBUMa-UHIYKOBAHE XEMOJIN3HE aHEMHU]E.



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

trombocitopenijska (gplib:llla integrin) trombocita

purpura

Pemfigus Proteini meduéelijskih Aktivacija proteaza Vezikule (bule)

vulgar s spojnica ¢elija epiderma | antitelima, na kozi

' (epidermalni kadherin) poremecaj adhezije
izmedu celija
Goodpastureov Nekolageni protein Zapaljenje izazvano Nefritis,
sindrom u bazalnoj membrani aktivacijom komplementa| Rluéna
Plomamla bubrega i Fc receptorima emoragije
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
vezivanje acetilholina,
smanjuju ekspresiju
receptora

Misi¢éna slabost,
paralize

vitamina B12

Gravesova bolest | Receptor Stimulacija Hipertireoidizam
(hipartiraoidizam) tireostimulirajuceg TSH receptora
hormona (TSH) izazvana antitelima
Perniciozna Unutraén{i faktor Neutralizacija Poremecaj
anemija parijetalnih celija Zeluca | unutrasnjeg faktora, eritropoeze,
smanjena apsorpcija anemija




I Tar mpeoceTspuBOCTH

HacTaje yciel peakiuje )i aHTHUTEJIA
ca aHTUI'CHMMaA KOJU Cy eKCOpUMHUPaHHU Ha

* KOJU Cy CacTaBHHU Jico hennjcke MeMOpaHe

* KOJH Cy Ka0 COTyOMJIHA aHTUI'€HHU BE3aHU 3a
hennjcky MmemMOpany (HIOp. JIEKOBH)

e KOMIIOHEHTama eKcTpahennjcKor MaTpHuKca

300r cBEra HaBeJICHOT OBE 00JIECTH CYy OOMYHO



= I

[I Tiarr ipeoceTspuBOCTH

__——

MexaHu3Mu Kojuma epekTopcke hemmje
M3a3uBajy omrehema Tapret hennja y

peaknujama Il ThIia mpeoceT/bUBOCTH
(pM3HOJIOIIKUM MEXaHU3MHMA

YKJBYYEHUM y OA0paHy OpraHu3ma O
aTOreHUX MUKPOOpPraHr3aMa



uTena 3a hemujcky

alMja cucTeMa KOMILJIEMEHTA
NCOHU3anMja u parouuros3a

-MATOTOKCMYHOCT 3aBHUCHA O AaHTHUTE/IA
(ADCC)

-MHXMOUIMja/cTUMYJIAlIM]A pelenTopa

0e3 omrehewa TkUBA



I Timr ipeoceTsbUBOCTH

Antibcdy

.
——

Complement-mediated Phagocytosis by
lysis extravascular macrophage

Antibody-dependent Reptor blockage
cell-mediated cytotoxicity

hdeely il and Jderieed il cooyighoe 2009, Z000 by wosby, oo,



PEOCETJFUBOCTH YKJbYUCHE CY

snone peaxunje (mpu TpaHcPy3uju
MHKOMIIaTUOMJIHE KPBHE I'PYIIC)

XeMoJIu3He 0oj1ecTH HoBOpoheHuera

* ayTOUMYHCKE XeMOJIU3HE aHEeMHU]e



XeMoJIuTH4YKa 00J1€CT HOBOpOheHUeTa

DEVELOPMENT OF ERYTHROBLASTOSIS FETALIS (WITHOUT RHOGAM) PREVENTION (WITH RHOGAM)

Placenta Mother Plasma

Mate E.-J.l U;'U!: Mother

\I : ircu UU l 11"\ (treated with Rhoganmn)

‘\\ | ﬂ%é\ : ~—f i C; B cell
RBC'-@ 4 O 41’;11:11-511 _Rhogam
‘WI[IIII Rh™a ,-“ Rh-specifi lfL{. B cell ?'{E
antigen Df:ll very Memory cell

1st Pregnancy '
Prevents

B-cell activation
and memory cell
formation

2nd Pregnancy [ anti-Rh J}.’t‘:- CI‘HS-S.E'.S plug:::rlla
and attacks feial RBCs causing
crvthroblastosis fetalis



E—

~ II Tun mpeoceTbUBOCTH

* Peakiuje

0e3 3HauajHUjuX olTehema hennja/TkuBa,

* (HEeKHu ayTOpH 300T CIIEHU(PUIHOCTH U3Baja]y
y IIOCEOHY Ipymny IPEOCETIBUBOCTH V THIIA)



HH]a TPaBUC

PHHUIIMO3HA aHEMH]a



The pituitary gland secretes
thyroid-stimulating hormone (TSH),
ich acts on the thyroid to induce
the release of thyroid hormones

Autoimmune B cell makes

antibodies to TSH receptor

that also stimulate thyroid
hormone production

- —
%\ pituitary
=

w TSH

@h thyroid @

ormonas

- &

* gl 1

o
; i ;
O &

Thyroid hnrmxﬁ'ﬁfes act on the
pihji-ta_lg to shut down production
of TSH, suppressing further
thyroid hormone synthesis
feedback suppression)

Thyroid hormonés shut down TSH
production but have no effect on
autoantibody production, which

continues to cause excessive
thyroid hormone production

Y

e - i

-
=

"‘. > O

75 7%

Fig 13.9 © 2001 Garland Science




Normal events at the neuromuscular junction

euronal impulse
o' @ o ;U-.

L - T T
acetylcholine Nat* influx
receptors muscle contraction
muscle
Myasthenia gravis

euronal impulse

™ A F eliem el

L]
[ - &
acetylcholine rsceptan.@ no Nat influx
internalized and degraded no muscle contraction

Fig 13.10 © 2001 Garland Science




IIepHniimo3Ha aHeMH]a

Failure of vitamin B,; absorption in pernicious anaemia

parietal cell
_ secretion
stomach e,

ﬂ plas cell
secretion

B,, absorbed from gut B, not absorbed




Il T peoceTsbuBOCTH

* HIMYHCKH KOMILIEKCH (KOMILJIEKCH
AHTUICHA W AHTUTEJA) Y OpPraHUu3My Ce
CTBapajy TOKOM HMMYHCKOI OAroBopa
((bM3HOJIOIMIKY IPOLIEC)
* UIMYHCKH KOMILJIEKCH C€ M3 LMPKYJIalH]e
VIJIaiha ]y akTHBHOIIhY:
- MOHOIIMTHO/MaKpodartor ¢aromuTHOr CUCTEMA

- KOMIIJICMCHTA



~ III Tim mpeoceT/bUBOCTHU

[IprCyCTBO HMYHCKHX KOMILIEKCA Yy
MAPKYIALU]U HUJ€ INTETHO

C€ UMYHCKH KOMIUJIEKCH TaJI0XKE?

C€ UMYHCKH KOMILUIEKCH TAJI0XKE "

dopmMmupajyhy KOMILUIEKCE aHTUTEI0-aHTUICH
(MMYHOKOMILJICKCH ) KOJU CE€ TAJ0XKE Y KPBHUM CYIOBHMA
Ha MEeCTHUMa TypOyleHIIM]€ (IrpaHamka KPBHUX CYN0Ba) WU
BHCOKOT IIPUTHUCKA (IIIOMEPYJIH 1 CHHOBH]a). OBE 00JIeCTH
Cy OOMYHO vasculitis, artritis 1 nefritis.



CCTJbUBOCTHU

OMIIJICKCA MOKC HACTATH YCJIICI:

CTBapamkba HMYHCKHX KOMILJIeKca
CTHpaka aHTUT€HA Y OPraHu3My WU
[I]€ UMYHCKOI' CUCTEMa ayTOAHTUTE€HUMA )

CMamEHOT (HeI0BOJ/bHOT) YKJIAHaha HMYHCKHX
KOMILJIEKCA

* moBehama MnNponycT/bMBOCTH KPBHHUX CYyI0Ba,

4uME€ ]J€ OMOryheHO TaJIOKEeHhEe HMMYHCKHX
KOMIUJIEKCA Y TKUBUMA



raH y KoOMe ce HMYHCKH KOMILJIEKCH
TaJi0se MOXKe OMTH yIajbeH Of] OpraHa u3
KOJer MOTHUYE aHTUICH MJIM U3 KOjer IMOTHYY
MMYHCKH KOMILJICKCH



I timr ipeoceTspuBOCTH
00JIECT UMYHCKHX KOMILJIEKCA

IIPOY3POKY]€ CTBAPAHHE
MMYHCKHMX KOMILJIEKCA Y KPBU

* MUPKYJIUITYhY KIMYHCKH OPOLIECH TATOXKE
cey

: TTIOMEPYIIH, KOXKa,
3JI000BHY, ...

* MCTAJIOKCHU MMYHCKH KOMILJICKCH IIPOY3POKY]Y
HacTaHaK , KOja n3a3uBa

omrTeheme KPpBHUX CyA0Ba M OKOJIHUX TKHUBA



111 T mpeoCeTibUBOCTH

eaujaropa,
noBa U Tajoxeme [C.

opa, aKTUBUPA]y CUCTEM
eyrpoduie u makpodare.
pPOAYKY]Yy mpo-uHdpIaMaTopHe

° U XeMOKHMHE 1 HacTaje 3arabemhe U
eme TkuBa. Ocmobahame cii0001HIX
ICEOHUYHUX PaJuKaja, JIN3030MaTHUX
CH3MMa ¥ XeMOTAKTUIHUX CYIICTAHIIA U3
MIEpMAaHEHTHO aKTUBHpaHUX henuja y3pokyje
omreheme 31I0Ba KPBHUX CY/I0Ba, CJICICTBEHA
arperaiyja TpoMOOIIUTa, U TKHBA.

» MacogHa jneno3uiuja [C 1 BUXOBO
HEYKJIakhalhe, MOXKE Y3pOKOBATH 00IUTEpaLU]y
1 OOCTPYKIIM]Yy JTyMEHA KPBHOT CyJa, IITO
pe3yATHupa UCXEMHjOM TKHMBA U OpraHa.



Imunokompleksna | Specificnost Klinicke i
bolest antitela patoloske
manifestacije |
Sistemski DNK, nukleoproteini, | Nefritis, artritis,
eritemski lupus | drugo vaskulitis
Poliarteritis Povrsinski antigen Vaskulitis
nodoza Hepatitis B virusa
Poststreptokokni | Antigen(i) elijskog | Nefritis
glomerulonefritis | Zida streptokoka
Serumska bolest | Razni proteinski Sistemski
(Klinicka i antigeni vaskulitis,
eksperimentalna nefritis, artritis
Arthusova reakcija | Razni proteinsk Kutani
(eksperimentalna) antigeni vaskulitis




aje yciaen Nep3uCTeHTHe

MYHCKe 00J1eCTH

OJIECTH HACTAJIC MHXAJIAIMjOM AHTUIE€HA
(bapmepcka niayha o1HOCHO
XUIEPCEH3UTUBHU ITHEYMOHUTHC)



aH aHTUTeInMa, Beh

HacTaHak [V tuna npeoceT/bUuBOCTH
€OIXOMHO j€ HajMame 12 caTu



[V Turm npeoceTbuBOCTH

Type IV
Immune Tyl cells Tu2 cells CTL
reactant
| Soluble Soluble Cell-associated
Antigen antigen antigen antigen
I IgE production,
Effectar Macrophage Eosinophil "
mechanism activation activation, Cytotoxicity
' Mastocytosis
w IL-5 I eotaxin| e}
: :E e
v v v v P
chemokines, cylotoxins,
cytokines, cytotoxins |inflammatory mediators]
Example of Contact dermatitis, Cqurm:llf: aslllhrmla, Contact
|hypersensitivity| tuberculin reaction | CNFON!IC ANErgic dermatitis
raaction rhinitis >

<

(generally associated with type I

allergy




NHCKN O0JIUK

YJIOMATO3HM OOJIMK



CT C€ pa3BHJja Ha xanTerne
Jia3e HA MOBPILNHH KOKe

erhans-oBe hesmje mpomecyjy u
3€HTY]Y XaNTE€HE cnenu(puIHuM T
TAMQpOIUTHMA

* akTuBucanu T aumdonuTu ociaodahajy
HUTOKKMHE U OpuBlIade Hecnenupuyuae T
auM@oIuTe U Makpodare



KOHTaKTHU AepMaTUTUC

O @

8B ©

o g +

o @

Pentadeca Skin

catechol protein

molecules

Poison ivy Pentadeca

catechol
molecules

combined with
skin proteins

7-10 -:lays | 1-2 days
T wlla —:-T memﬂrv calls —» hlany a[:lwa T c&lls

(No dermatitis)
Primary Contact Secondary Contact



seof endogencus " f "

Maturation +
NFe  IL-1p  migration

N

riton Skin
irfiltratio

Lymph node
T




1 TecT MoKasyje aa Jau

j€ OMO U3JI0’KEH HEKOM

upraan Thl aumdonnru ce
AKTUBUIIY y TIPUCYCTBY AaHTUTECHA U
0CJI000heHUM 1INTOKMHEMA Ha MECTO
YHOCA aHTUICHA IpuBiade apyre,

L Hecnenuduune” heauje



TyOepKyanHCKH OOJIHK

‘2
e O

i
1L
[

L Tl S e

24-72 hours

\

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

\
Tul iz prethodne

imunizacije (memorijski)



Skin tests

time: 15-60 min 4-12 hours 12-48 hours

reaction - allergens

immediate IgE

T}:::dlm e a0 © o o © IgE £ T cells
;—'—'_L——_ 5-15mm

delayed 'E a“g a® TH cells

BCIEMAtous o S IZESFTIHE

pateh test ® o® @.‘ - g

© Elsevier. Male et al.: Immunology 7e - www, studentconsult.com




OBOP OpPraHm3Ma Ha
B aHTHUTEeH

€l Iep3UCTHPaka aHTUTCHA
Kpodarue henuje nudepeHTtyjy y
enuTeJIOUAHE U

NUHOBCKe heiuje (eHr. Langhans giant cell)



Etnonorunja =

/ —

~ Behwnna oBux 0oJiecTH Cy HaJBEpOBATHH]E MOCIECANUIIA
ayTOUMYHOCTH

AyTOMMYHCKE peakiiije cy 0OMYHO ycMepeHe npema hennjckum
AHTUTEHUMA KOJX UMAa]y OrpaHUYE€HY TKUBHY JUCTPUOYIINA]Y T€
OBE 00JIECTH OOMYHO HUCY CHUCTEMCKE Beh cy

OcuM TOora TKHBO MOXKE Aa Oyne omrTeheHo TOKOM “HOpMaJHOT
oarosopa T nuM@onuTa Ha MUKPOOPraHU3aM:

TBC,

Hepatitis B u C,

Mmuoxkapautuc (Coxsackivirus B)
Cynepanturenu (Kawasaki ciHIpOM)



A Kasni tip preosetfivosti
CD4*

li tkivni
antigen

Normalnu oaéularnn tkivo

0
Do ==

Citokini

Zapaljenje

)

Enzimi neutrofila,
reaktivni oblici
kiseonika

Ostecenie tkiva

O__ Citoliza izazvana T-cal:jama

i o$tecenje tkiva

Liza celija

gumponntu (DTH)

Thl ~ IFNy ~ Mo/MF

Th17 - IL-17 - N

CTL



bolest creva

uloga crevnih
mikroorganizama

Bolest Specifi€nost Genetska Klinicke i patoloske
patogenih T-¢elija |udruZzenost | manifestacije
Insulin-zavisni Antigeni pankreasnih | Insulin, Poremecéen metabolizam
diabetes melitus ostrvaca PTPN22 glukoze, vaskularna bolest
(tip 1)
Reumatoidni Nepoznati antigeni PTPN22 Zapaljenje sinovije i
artritis u zglobovima erozije hrskavice i
kostiju u zglobovima
Multipla skleroza Proteini mijelina CD25 Demijelinizacija neurona
centralnog nervnog
sistema, senzomotorna
disfunkcija
Zapaljenska Nepoznata, moguca | NOD2 Zapaljenje zida creva;

bol u trbuhu, dijareja,
krvarenja

Kontaktna preosetlji-
vost (npr. reakcija na
otrov brsljena)

Modifikovani
proteini koze

DTH u kozi, ospa

Hroniéne infekcije
(npr. tuberkuloza)

Proteini
mikroorganizama

Hroni¢no
(npr. granulomatozno)
zapaljenje

Virusni hepatitis
(HBV, HCV)

Proteini kodirani
virusima (npr. EBNA)

Smrt hepatocita
posredovana CTL,
disfunkcija jetre; fibroza

Bolesti posredovane
superantigenima
(toksi€ni Sok
sindrom)

Poliklonska
(superantigeni
mikroorganizama
aktiviSu T-éegje
raznih specificnosti)

Groznica, Sok povezan
sa sistemskim
oslobadanjem
inflamatornih citokina




YHE U MPOrpecuBHeE

HAC Cy CBPCTaHe Y MMYHCKHM ITOCPeI0BaHE
eHCKe 00JiecTH

Teheme TKHBA Koje MpaTH MPpoMeHa U ocjio0alhame u
ociio0ahame CONCTBEHUX NMPOTENHA — IIHPEH-€ eMUToNa



+ AHTaroHucTu peugenrtopa 3a IL-2
+ brokaga kocrumynaropa (B7)
+ Naayknuja tonepanumje - IVIG



Lek

Mehanizam delovanja ‘

Ciklosporin i
FK506

Blokira produkciju
T-celijskih citokina
inhibicijom fosfataze
kalcineurina Sto dovodi do
blokiranja aktivacije tran-
skripcionog faktora NFAT.

Mikofenolat
mofetil

Blokira proliferaciju
limfocita inhibicijom sinteze
guaninskih nukleotida

u limfocitima.

Rapamicin

Blokira proliferaciju limfo-
cita inhibicijom prenosa
signala posredstvom IL-2.

Kortikosteroidi

Smaﬁ}a u zapaljenje inhi-
bicijom lucenja citokina
od strane makrofaga.

Anti-CD3 VréigeplecijLé:T-ce!ija ve-
zujuci se za CD3 i pomaze

g:_f:gggons'kc fagocitozu ili komple-
mentom-posredovanu
lizu (koristi se za tretman
akutnog odbacivanja).

Anti-IL-2 Inhibira proliferaciju T—éaiga

receptor blokiranjem vezivanja IL-2.

antitelo MozZe takode da opsonizuje
i tako eliminiSe aktivirane
T-celije koje eksprimiraju
IL-2R.

CTLA4-|9 Inhibira aktivaciju T-celija

blokiranjem vezivanja
kostimulatora B7 i CD28
molekula T-celija
(klinicke studije).




OAEPAHIIUJA

AYTOMMYHOCT 1
AYTOMMYHCKE BOAECTU



JJoMMHaHTHA TOJIepaHLMja

PeniecuBHa To/iepaHizja

IBHUX KJIOHOBAa- HeraTHBHa
100% eduKacHAa TakKo a ce
AUMQPOIIUTH Hajasze Y  3pesioj

envja Ha mepudepuju.

aHepruvja ayTOPeaKTUBHUX KJIOHOBA Ha



/

- MmyHCKa TonepaHnmja
ayTOTOJICpAHIIM]a U Ay TOUMYHOCT

JimyHcKka TOAepaHIija je 04CyCTBO OATOBOpa Ha oapebeHnn
aHTHUIeH, HacTala II0CAe M3Aararba TOM aHTUTeHY

AyTOTOAepaHIVja je Hepearosambe Ha COIICTBEHe aHTHUIeHE,
OAHOCHO TOJAepaHIVja Ha COIICTBEHO

AyTOMMYHOCT
- IPUPOAHa ayTOMMYHOCT
- [IaTOAOIIKA ayTOMMYHOCT

- ayTOVIMYHCKa 00/ecCT



Limfocitni
prekursori

Nezreli

i I i: limfociti

* nepudepHa

Zreli
Mlmﬁxm

g
8S%
@ E f= FI‘EDUZHEVEH]B sopstvenog antlgena
Q W
z= = 4
E52 v X
EES :
@D g
oo Apoptoza Promena Razvoj
(delecija) receptora regulatornih
(preuredenje celija (samo
receptora; CD4" T-celije)
B-celije)

Prapcznavanja sopstvenog antlgena

TOJIEPAHIHM]Aa

¥
o

X

Periferna tolerancija
[penferna tkwa)

Anergija

Apoptoza Supresija

(delecija)




Perynaropau T mum@onuru

Thymus Lymph node

Recognition

Recognition ®

of self antigen of self antigen
in thymu% . | Regulatory in periphe?al
/ﬂ T cells tissues
I
Inhibition of Inhibition of T cell

T cell activation effector functions

v

Effector
T cells

From Abbas, Lichtman and Pillai. Cellular and Molecular Immunology 6th ed, 2007



Ilarorenesa ayrouMyHOCTH

OKpeTay
I'enercka nmpeaucno3uumja (undexnmnje,
l TKHBHO olITeheme)
Heycnex
ayTO-ToJIepaHLKje
l aKTHBalMja
ayTO-peaKTUBHUX
Ilep3ucrupame PyHKUUOHATHUX . aumdonuTa
Ay TO-PeaKTUBHUX JUMQOIUTA
v

NMyYyHCKH OrOBOP NPOTUB CONCTBEHUX TKHBA



—_— B

_—

I IpupoaHa ayroanTuresia

* MOT'Y (Y OKBHPY
MJIMOTHUIICKE MPEXKE) U Ca ayTOAHTUTCHUMA

KOJHM C€ Hajla3€ y pa3IMYUTUM TKHBHMA
* CUHTETHUIILY UX

* KOAWpaHa Cy , 0e3
MyTal{ja Wid ca BEOMa Majio MyTalyja

* VIJIABHOM CYy )|



—_— S

- Tlarorena ayroanrurena

* YIJIJABHOM CYy

[IpeEMa COTICTBEHUM
AHTUT€HUMA U OrpaHUYCHE CIICHU(PUIHOCTH

* IOCEOHO Cy MaTOrCHHU:

- UI30TUIOBHY KOJU UMA]y CIIOCOOHOCT
1

- aHTUTENA ca KOja

C€ HeCIEUM(PUUHO BE3y]y 3a MOJIMaH]oHEe Y henrjcKkum

MemOpaHama (IOCJI€ Yera c€ aKTUBHIIE KOMIJIEMEHT U
omrehy)y TKHBA)



Ka IPEANUCIIO3ULIN]a

KpeTay ayTOMMYHCKOT Ipolieca



€XaHU3MM ayTOUMMYHOCTH

I'EHETCKA OCHOBA

[TPEXKUBJbABAIBE AYTOPEAKTUBHUX T JIMMOOIIUTA Y
TUMYCY

[TOCTOJABE AYAJIHUX TCR HA T JINMMOOILIUTUMA
[TOCMATPAYKA AKTHUBAIIMJA/TLR

AKTUBAIIMJA AYTOPEAKTUBHIMX B JINM®OIIMTA/TLR
MOJIEKYJIAPHA MUMHUKPUJA

CEKBECTPUPAHU AHTUT'EHU

I[TPEKI ]I IITEPU®EPHE TOJIEPAHIIMIE



HTHUTEC/IA ITpE€EMa COIICTBCHHUM

159) 851

AxtuBanwmje T tTumdponnTa cneguPpuIHUX 3a
COIICTBEHE aHTUTeHe



Hje Ha HaCTaHaK
TA YTAYY jOLI U

leneTcku paxkTopu

HNuapexnuje



=

_—
,/ —_—

I'eHeTckH (pakTOpPH Y AayTOUMYHOCTH

Melhy MHOTroOpojHUM TeHHMMa KOjH TTPeAUCITOHMPAjy HACTaHAK
ayTOMMYHCKHX 001ecTy HajBaykHUju ¢y renn MHC

MHore ayTonMyHCKe 00JIeCTH Cy ITOBe3aHe ca oapeheHnM anenmmma
MHC

MHannaeHvja mojesMHux 0o0ecTy Beha y rpynaiuju Jbyau KOju Cy
Hac/IeAvIn oapehenu asesn (Mau asiesie) HEro y OIIIITO]

MOIMY/IALL U U — To je 6poj Koju TTOKa3yje KOTUKO
myTa je oapeheHa 6oecT BUIlle MPUCYTHA y IPyTNAIIAjU HOCHIALIA
HEeKOT I'eHa Hero y OILITOj NOIy/Ialuju



Dokaz _Primeri

Bolest MHC alel  |Relativni rizik

,Relativni rizik” obolevanja |Ankilozirajuci spondilitis| HLA-B27 90
od autoimunske bolesti  |Reumatoidni artritis | HLA-DR4 4

jedinke koja je nasledila  |nsylin-zavisni HLA-DR3/DR4 | 25
odredeni HLA alel(e) u  |dijabetes melitus

poredenju sa jedinkama  |pemfigus vulgaris HLA-DR4 14
koje nemaju te alele

Animalni modeli Dijabetes tip 1kod | |.A%7
udruzenost bolesti sa g‘.ot? t(}‘i‘ﬂg’-_ nonobese
odredenim MHC alelima | diabetic) miseva

utvrdena je studijama
ukrstanja




I'eHercka ocHOBAa ayTOMMYHCKHX 000./beHba

MHC renun

: j€ YAPYKEH ca yelmhoM MOJaBOM AHKMJIO3K
CHOHTWJIHTHCA

y j€ yApYK€eH ca 4yemhoM mojaBom m

: 5 Cy VAPYKEHH ca Yemhor
Tuna 1, a youeHa je npoTeKTUBHA

. j€ mpearucnonupajyhu
MIPOTEKTUBHY yiIoTy uMa DR

non-MHC renr
Foxp3

CTLA-4
FasL/Fa
C4



J€ COIICTBEHE AaHTUTCHE Y TUMYCy— HEMa

€J1 HE CTUMYJIHIIE peryaaropHe hemnmje.

HC anen je oaroBopaH 3a aHTUTCHCKY MUMUKPH]Y.

« Taj MHC anen ce Haciehyje ciperayTo ca oAroBOpHUM T'€HOM...



/

PC/RUB/bABALEC AVTOPCARTHBHITN T
JUM (I) OHHUTA V THMYCY

= Moryha je ekcripecuja anrepHa
crielu(pUIHUX aHTUTEHA Y TH}

= Moryhe je ga con
adhunuteT 3a ME

—



Udruzenost sa

Mehanizam

bole§cu

AIRE Autoimunski Smanjena ekspresija
poliendokrini tkivnih antigena u timusu
sindrom i eliminacija autoreaktivnih

T-celija u timusu

Proteini Bolest sli-én-a_l_lupusu Nepotpuno uklanjanje

komplementa imunokompleksa?

(C2, C4) Nedostaci u toleranciji

B-limfocita?
Fas, FasL Lpr gld sojevi miseva; Neuspesna eliminacija
kod ljudi autoreaktivnih
limfocita

FcyRIlb Bolest sli¢na lupusu Poremecena povratna

regulacija antitelima

Foxp3 Poremecaj imungkq re- | Nedostatak =
gulamje, poliendokrino- | regulatornih T-c¢elija

éa enteropatija
sindrom vezan za
X-hromozom (IPEX) ‘

IL-2; Vise autoimunskih Nedostatak

IL-2Ro/B bolesti (povecan rizik regulatornih T-celija
sa polimorfizmima)

NOD-2 Kronova -bolest == Smanjena otpornost ili =
(zapaljenska bolest poremeceni odgovor na
creva) crevne mikroorganizme?

PTPN22 Vise autoimunskih Poremecena regulacija

bolesti

tirozin-fosfataze u
aktivaciji limfocita?




Autotolerancija

pstveni
antigen

kinaApc Tl
r\.’\\/ % e =
ﬂ S0

Autotolerancija:
anergija ili delecija

@ Mikrﬂmganizam

A
Indukcii \V v
kosﬁmﬂ:géora % —
na .--"‘l ';_r. !
ﬁ &\ Sopstven'k
antigen
Molekulska ' @
mimikrija % E \

pigen|  ACIeaKin
\ -celija koja
mikroorga- poznaj
nizma e e

peptid mikroorganizma

Autoimunost

Nudexunja Moke 1a akTUBUPA
ayTOpeaKTUBHE KJOHOBE HA
HajMame YeTHPU HAYUHA:

1.mpeKuI0M aHepruje Ha
COIICTBEHO jep UHAYKYje
eKCIPeCcujy KOCTUMYJIATOPa.

2.MOJIEKYJICKOM MUMHKPHjoOM

3.0cao00ahamem “HeBUALUBHUX
AHTHUIE€HA

4. Anraxxosame TLR Ha
ayTopeakTuBHuM B
JuMdouuTuma



N AYyTOUMYHOCT

oKpehy ayrouMyHcKe peakiuje
pOoaApPOMU, AHUMAJIHU MOJEIIN

OCT C€ pa3BHja Mociie OKOHYamka HHPEKINja (ayTOUMYHCKE
OJIECTU Cy IOKPEHYTE y yCIOBMMa MH(EKIM]€ ajli HUCY IUPEKTHO U3a3BaHE
UHDEKI]OM)

* Undexknuje cnpeyaBajy pa3Boj HeKHX

AYTOUMYHCKHUX 0oJjecTHn (tum 1 nujabeTeca, MyJITHILIA

CKJIepo3a, Jpyre...? - moBehaBa ce WHIMJEHIIA Y Pa3BUj€HUM 3eMJbama
3amnajHe [MUBUIIN3AIIN]e)



~ AKTHBaIH]ja ayTOPEAaKTUBHUX
IAM(pOLUTA Y TOKY HH(PEKIIH]C

* EKCIIpecHja (HeoaHTUIreHa), omTeheme TKHBA
[IpaTy MIPOMEHA U 0cyio0ahamke CONCTBEHUX MPOTENHA —

AKTUBHUCAaHHUX
JICYKOIIMTAa HNJIM CHHTCTHUCAHHMX QAHTHUTCJIA Ca
COIICTBCHHUM aHTHUI'CHHUMA

B w/umn T nmumdonmra

* AKTUBAIIH]a

HMMYHCKHX KOMILJICKCA

* CUTC34a



- AYyTOUMYHCKe 00JIeCTH
KpUTEPHjyMHU

IaeHTN()rIKOBaHY ayTOQHTUTEHI

YTBpheHa aHTUTeAa KOja pearyjy ca aHTUT€HOM

YTBpheHa nHpuATpanja H/bHOT TKIBA
MOHOHYKAeapHVM heanjama

OctBapeH nacusaH TpaHchep 0oaectyt AMPOLUTIIMA
VAV CEPYMOM Y eKCIIPeMMEeHTaAHOM MOJeAy



AyTOMMYHCKE 001€CTH

Sjogrenov sindrom
Autoimunski tireoiditis
& i}:‘;ﬁm} Endokarditis,
o Miokarditis
Reumatoidni artritis
Sistemski entemska
Perniciozna anemija lupus
Adisonova bolest
Skleroderma
Insulin zavisni
Diabetes mellitus

Dermatcemoztis




JAaHTAlHU]a



Koa TpaHcmaanTanuje u ayTOMMYHCKMX OO0OMberba I1iihb
Tepamnuje je g4a ce CynpuMMpa MMyHCKI OATOBOP.

Kog tymopa 1 umyHogedpunmjeHnyja 1is repamnyuje je aa ce
TIOCIIeI VI UMYHCKU OATOBOP.

MMyHOMOAYAaTOpM Cy CYIICTaHLle, IIPUNPOAHOI NAN CHMHTETCKOTI
IIOPpEKAa, KOje AdKTMBHOCT MMYHCKOTI CMICTEMA.

AejcTBo:
(cynnpuMupajy MMyHCKI OATOBOP)

(ImojayaBajy MUMYHCKU OATOBOP)



TpancnnanTanyja TKMBa (OpraHa)

Autograft

Within an
indovidual ._>

| xenografl
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Hecneum]mqna HMYHOCT ¥ omiTeheme yeiaen
= I/ICXCMI/I_] je/penepdys3uje

Tpayma rpadra

Ekcripecuja MOJIEKYJICKHMX 0Opasaria yapyKeHHX ca
omrehewmem DAMPS (enr. damage-associated
molecular patterns), Kao IITO Cy XEIapHH cyJdara,
heat shock npOTeNHN, HyKJICHHCKE KUCEIIMHE U

HMGB

JlokanHa npoaykiMja HH(GIAMAaTOPHUX MEAU]aTopa,
[L-1 n IL-6, XeMOKHHa B €KCIIpeCH]a aAXEC3UOHUX
MOJIEKYJIa y TpadTy

AKTUBHpPamkE ICHAPUTCKUX hennja, mpe3eHTanuja
QHTUTCHA



Hexu ereMeHTH UMYHCKOT CHCTEMa OAroBapajy Ha Tpaymy Koja
[IpaTv TPAHCIIAHTALIM]y OpraHa, 0K JIpyryd pearyjy HakoH
oJpeheHor npeno3HaBama AHTUTEHCKUX pa3iinka n3mel)y gaBaona
U IIpUMaoIia.

Tako npecahuBame ayrorpadra (mpecahuBame TKHMBA ca JeTHOT
MeCTa I0jeIMHIIa Ha IPYTY JOKaIr]y) ¥ u3orpadTa Wik CHHIE€HOT
KajieMa (nmpecahuBame TKMBa n3Mel)y 1Ba reHETCKHA MACHTUYHA
JIMIa) IMa Make KOMIUIMKAIM]a, JOK (TpaHCILIaHTaI1]a
TKHMBA F'€HETCKHU PA3JIUYUTHUX IT0j€AMHAIA) OOMYHO W3a31Ba
arpeCHUBHY PEaKIIM]y UMYHCKOT CUCTEMA KOja HACTaj€ yCIE]
AHTUTEHCKUX pa3iinka u3Mmel)y gaBaona U mprumaolia; pa3Buja ce



/

—_—

~ AHTHUI'€HU TKHUBHE KOMIIATHOWJIHOCTH

TKUBHE KOMITAaTUOMIIHOCTH
(enr. Majos histocompatibility antigens, MHC)

TKMBHE KOMOATHOMIIHOCTH
(minor histocompatibility antigens)



Y peakuujy Ha TpaHCIIAaHTaTe MMYHCKI CIICTEM OATrOBapa,
He Ha MIKpoopraHusme, seh Ha HenHpeKTIBHe heanje Koje
IIpeIro3Haje Kao cTpaHe

OBy aHTUTEH) MOTY OUTU MCKa3aHU Ha 01140 KOM TUILY
heauja koje cy nipecabene

I 2aBHY MexaHM3aM KOJUM Ce OACTparby]y TpaHCIIAaHTUPpaHe
heanje ykayayje antureaa u T ammdponure



Ceaexnjom y Tumycy ceaekrosany ouu CD4+ i CD8+
T anmmdonuTy Koju nperozHajy corncrseny MHC

...aakae csu 3peat CD4+ u CD8+ T ammdonmrTu Ha
nepudgepuju

Jeannka Hema KkaoHose T ammdonmra KojuuMa Oun

IIpero3HaBaja nenTnje y KOHTeKCTy IpoaykKara Tyher
MHC!

3amrTo T amMmdonntu jeane ocoOe rperno3HaBaan
MHC moaekyae apyre ocooe?




@ Normalno

sa

T-Celija stupa /£
u kontakt

peptidom

Polimorfni
delovi MHC

Receptor T-Celija |

Strani
peptid

Sopstveni MHC
molekul prikazuje
strani peptid
T-celiji selektovanoj
da prepozna
kompleks
sopstvenog
MHC molekula
i stranog peptida

Peptid ~\
davaoca

T-celija prepoznaje
alogeni MHC
molekul Cija

struktura podseca
na kompleks

sopstvenog MHC
molekula i
stranog peptida

Peptid
davaoca

Alogeni MHC

T-Celija prepoznaje
strukturu koju
formiraju alogeni
MHC molekul i
vezani peptid

Asorenn mosiekyi MHC koju
NpuKa3yje nentujae ajoreHe

hesquje Mory na usrienajy Kao
concreenu MHC ca crpanum
NenTHAO0M — OJVIHYAH pUMep

Buau ce 1a MHOTH KJIOHOBH
MOI'y Y4€CTBOBATH Y
peakuujama

OcumM Tora jexna heauja
aJI0KaJieMa eKaclpuMupa
xuibajae moJsiekyjia MHC, nok y
ciyuyajy nuHdexkuuje camo MaJjiu
opoj concrBenux MHC
MOJIEKYJIA MPe3eHTYje MenTH/I
MHUKPOOPraHU3Ma —




NHayK11ja MMYHCKOT OArOBOpa NpOTUB KaaeMa

A Direktno aloprepoznavanje ﬁPHO 3HABAISE:

Alogeni MHC T-daliia Moryhe camo ako Kaaem
prepoznaje cagpxu APC (aeHagputuuHe
[]QU.[][_;HiE'n_r he]ll/lj e). OBako HaCTajy
/ /\%‘ Alﬁre_g:ktivna alogeni MHC e(l)eKTOpCKI/I aA0peaKkTUBHU
Alogena 3 T-Celija molekul T ammdponmtm (CTL)
antigen- e \/g/s na APC kalema
-prezentujuca/ —
celija 2% anmdonmra
B/ Indirektno aloprepoznavanje
Alogeni Profesionaina NHAVIPEKTHO
APC primaoca IIPEIIO3HABAILDGE:

APC gomahmna ¢paronuryje
heauje aonopa, oﬁpably{j[e
aaoaHnTurerHe gounopa (MHC
U ApYTU IIDOTEUHN) U

T-Celija prepoznaje
obraden peptid
alogenog MHC molekula
Vezan za sopsiveni

S __/;

v

o
'\(‘J }’ gﬁ\'} Sopstveni
JT

MHC molekul IIpMKa3yje MX Yy KOHTEeKCTY
MHC na APC .m.ja,;-f;.~.,n, coricreernor MHC (Th).
_ Peptid dobijen
Preuzimanje
Alogena i obrada alogenog ?ﬂb;%dsnﬂ[:ﬁ?:mg
tkivna celja MHC molekula 0.2% anmdonmra

od strane APC
primaoca



DAOaIIMBarba KaaeMa

B

IIukocrmopmuu A

FK506 (Takpoaumyc)
3aMeHa 3a IIVIKOCIIOpUH A

A3aTuonpuH

Muxkodenoaar moperna
3aMeHa 3a a3aTHMOIPUH

KopTtukocreponan

VMIMYHOCYIIPECVIJA

baokupa npoaykimjy T heanjckyux MTOKMHA MHXMOUIINjOM
¢docdarase KaayHeypyH UnMe je cripedeHa akTusarmja NFAT
TPaHCKPUIIIMOHOT (paKTopa

Hedporokcnyan - Tepanmja 9-12 mecerm

baoxupa mpoaykumjy T heamjckmx OUTOKMHA MHXVOMINjOM
¢docdarase KaayHeypMH unMe je cripedeHa akTusarmja NFAT
TPaHCKPUIIIIMOHOT (paKkTOpa

baokmpa caspesambe npekypcopa u mpoandepainjy speanx
anMm$onura

baoknpa npoandepanmjy anmeponnra MHXMONIVjOM CMHTe3e
TYaHMHCKNX HyKAe0Tuaa y amMm¢ponuTnma
CrnpeuaBa pasMHOXaBarbe Pneumocistis jirovecii

Cmarbyjy 3anasberbe MHPUONIIjOM Makpodgartae nNpoaykKipje
OUTOKMHA

OGP HO CNH @M C R aMal HaApOUNT o MTHIpaleAyAapHyIM IIaTOIeHIIMA)
54

= VAV Gyaviopur Msassady oHkorennm supycviva (EBV, HHV-8)

5001 HeskebeHnx edpexkara MMyHOCYIIpeCcHje Kpajibi Iivisb yCIIenHe

TpaHCIIAaTanyje je MHAYKIIja



Monocytea'macrophages
| number of circulating cells || myefopoisss, | releass)
| axpression of MHC class || molecules and Fe receptors
1 synthesis of proinflammatory cytokines (4., IL-2, IL-6,
TNF-re) and prestaglanding
T calls
} number of circulating celis (redistribution affects)
| production and action of IL-2 {most important)
Granulocyies
! number of eosinophil and basophil granulocytes
T number of circulating neutrophils
Enciathelial celts
| vessel peerneahility
| expragsion of adhesion molecubss
| preduction of IL-1 and prostaglanding
Fibreolasts
| profferation
| production of fibronectin and prostagianding

Buttgereit, et al. Scand. |]. Rheum. 2005;34:14 -21




OcnoBny UL j€ MOCTH3AIbe CeIeKTHBHE HMYHCKE TOJIepaninje
HAa AaHTUTCHE KajieMa

HNennTtuBana:

heamnja
TUBHHUX hesiuja 1a mocrany peryjaropHe

Kopunnrheme MOHOKJIOHCKIX AHTHTCITIASAN )i (1) [¢1:1:1: 49
ABHMX henmja y cramy aHepmje



VImyHCcKM MexaHU3MU Og0anyiBarba KaieMa

Endotelna
celija

Aloantigen
(npr. antigen
krvne grupe)

.ﬁj Hiperakutno odbacivanje

Aktivacija
komplementa,
ostecenje
andotela,
zapaljenje i
tromboza

Celija
parenhima

B ) Akutno odbacivanje

Ostecenje celija
parenhima,
intersticijalno
zapaljenje

Zapaljenje
endotela

glatkih
misica

Tw

krvnih sudova

B .
aS--

Citokini

Hroniéna reakcija
kasne preosetlji-
vosti (DTH) u
zidu krvnog
suda, prolifera-
cija c¢elija glatkih
misica intime,
okluzija krvnog
suda




——. |

/ [
- Ilpedpopmupana ,mpupoana anrtuteaa” o\

- ABO mHKOMaTMOMAHOCT

- IIpedpopmupana ,, iutoTrokcnyHa antureaa” [gG (Tpancdysnje,
TpyAHONa, MOA€eKy/Acka MYMIMKpHja, TpaHCIIAaHTal1ja)

- pearyjy ca MHC moaexyanma I kaace Ha heanjama TpaHcriaaHTHpaHOT

OyOpera

BesuBarbe 3a eHA0TeA 11 aKTUBalllja KOMII1eMeHTa

udaykce FcR nosutnsHMX noanmopdonykaeapa
Arperanuja TpOM60]1MTa

laTpaBackyaapHy Tp0M6o3y 11 ICXeM U]y TKIBa
I IpucycTBO epuTpoIiTa I A€CKBaMIUpaHux heanja TyOyaa y ypuHy

Yxaamame TpaHCIlAaHTaTa



AKYTHO OoaOaLiiBarbe KaaeMa
/CTLS 11 aHTHUTeAa (BacKyAapHa KOMIIOHEHTA)

» AupeKkTHO omTeheme ITapeHXMMCcKIX U eHA0TeAHNX Neanja
TpaHCIIAaHTUpaHor OyOpera

» TyOyantnc — ammdonnTtHa rieHeTpanyja neputyOyaapHe OazaaHe
MeMOpaHe

» BngoBackyantic — mHpuATpanyuja AunM@onmnTa y 34 KpBHOT CyAa

» KapakrepucriyHa je muHQUATpaja MOHOHYK/eapa Y KOPTeKC
OyOpera 1 HeKpoO3a 314a KpBHIX CYyA0Ba

» Bucoke g03e MeTnAnpeAHI3010Ha 11 OATOBapajynyx MOHOKAOHCKIX
aHTHUTeAa ' )

] }‘ F Il"._. Y /’r
h | ._f/

Wi
: Infiltration -.r.-ntr:"-,reutraphiis,

*lymphocytes and plasma cells



e
- XpOHUYHO OADarBarbe Kaieéma

AomunanTHO y4yectsyjy CD4* T aumponutu

Oxaysuja aprepuja KaaeMma - HarOMIAaBarbe

raaTkoMuihuanx heauja y uHTMMUI vy ey
nfiftrate of lymphoories ol
! and matrnpﬁagis 5'1 A N
T R AL
INF-a 1 IFN-y—p dpakropu pacra + XeMOKMHM "/ 1S
o 1 4 {
®Prodposa xkaaema — TGF-3, FGE, PDGF VRS [ ——

] L 1+ b i
R . thickenedwall
A AN and cell infiltrate |
1 s AN * b

XyjaanHusanyja rAoMepyaa, ABOCTpyKe KOHType SRS Rl
MeMOpaHe, MHTepcTUIMjaaHa Gp1oOposa, mpoandeparyja u
Haromu/AaBambe raaTkoMuinmhHux heavja y mHTMMU aprepuja
Bucoke a03e kopTukocreponsa

Punopo3a je MpeBep3nONAHA



cT Kaaem nmpotus gomahuna (GVHD og eHr. -
raft-versus-host disease)




1 Severe aplastic anaemia
Idiopathic
latrogenic
2 Acute/chronic myeloid leukaemia —in first remission
3 Acute lymphoblastic leukaemia |
4 Immunodeficiency
Severe combined immunodeficiency (SCID)
- Chronic granulomatous disease, severe cases only
Wiskott-Aldrich syndrome
CD40 ligand deficiency
5 Inborn errors of metabolism

Ilpu 0gaOupy nanmjeHara 3a TpaHciaaHTanmjy heanja kocTHe cp>Xy BaXXHU Cy:
ABO KOMATUBUNAHOCT u ITIOTIIYHO I1I0AY AAPAILE HLA I'EHA n3smeby

AoHOpa u penyamjenTa. Pasaor je nacranak GVHD



jeHTa 10 gaHa rpe TpaHCIIZaHTaLMje

e pu3uKa 04 HacTaHKa MH}eKIje
CeIITHUIIN, aHTUMOMOTHUIIV ¥ aHTVUMMUKOTVIIIN)

Y3umambe Made koanunHe heanja KOCTHe Cp>XM ca BUIIIe
pa3sanumnTIX MecTa

B YKaamambe pparMeHaTa KOCTU I MMYHOKOMITEeTeHTHUX T
amM$ponmnra

B lnTpaBeHO3Ha agmMuHNCcTpanuja ~10° heanja/kr T.T1.



oBaHUIX heamnja n ogd0anBame

b€ 11 IMYHOCYIIPECUBI

nje (DakTepuje, BUpPyCH, IbUBE)
enuyja: G-CSF, GM-CSF

B GVHD
v HpeBeHqua: YKAambhakhe UMYHOKOMIIETEHTHUX T AMMcl)ouMTa



Number of cells

a II0jaBa ImpeKypcopa

Haemoglobin
NK cells CD4A T cells

Granulocytes
Platelets

0 3 6 9 12

Post-transplant {(months)



PHHU AHTUTCHU TKUBHC HOI[y,Z[apHOCTI/I)

TOCIUICHOMETajanja
TEKaHO JIUCAHE
v' XeMmoparuuHa aujapeja

% Tepanmja: ykimamambe UIMyHOKOMIETEHTHUX T TuM@onnTa
(MOHOKJIOHCKA aHTUTEA)



C(l)I/IHI‘O/lI/IHI/I,ZI,I/I IN1CKa3aHM Ha.

a eHgoreAaa
OIVIM APYIUM THUHoBMMa heanja

non-MHC auturenm



