OCET/bUBOCTHU

A TOJIEPAHIIUJA
AYTOUMYHOCT

TPAHCIJIAHTALIUJA
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- llvpeBU yuewma

* Jla C€ CTY/ICHTH YII03HA]y Ca OCHOBHHUM MOJMOBHMA: aJiIeprHja,
aromnuja, aHapuiiakca, peakiuje NpeoCceTIbUBOCTH

* 1a CTYASHTHU Hayue Ja pa3ﬂm<yjy aHa(hUIAKTUUKE U
aHa(PUIIAKTOHUTHE PEaKII]C

* la CTYASHTHU pa3yMe]y YOIy T€HETCKUX U (pakTopa CpeauHEe y
HAaCTaHKY peaKiifja IpeoCeTbUBOCTU

* la CTYJICHTH Hay4€ MaTOr€HE3y YETUPHU THUIIA PEAKIIHN]a
IIPEOCETIBUBOCTHU

* 1a CTYJACHTH pa3yM€E]y MEXaHU3ME YCIIOCTaBJbamkha
ayTOTOJIEPAHIIM]€ U HACTAaHKA ayTOUMYHOCTH

* Jla C€ CTYACHTH YII03HA]y ca OpraH-crneuu@UIHUM U OpraH-
HeCcIeu(pUIHUM ayTOMMYHCKHM 00JIeCTHMA

* Jla ce CTyieHTH YIIO3HA]y ¢4 OCHOBHUM UMYHCKUM
peaKkijamMa y TPaHCIUIAHTAIMOHO] UMYHOIIATOJIOTH] U



Caaprkaj mpeiaBama

* OCHOBHHU IOJMOBH
* [Iomena peakiuja NpeoCceTIbLUBOCTH

* ETHON0TH]a 1 MaTtoreHe3a aHapuiIakTHIKOT TUIIA
IIPEOCETIBUBOCTH, Ca IIPpUMEPUMA

* ETHonoruja u nmarorese3a MUTOTOKCUYHOI THIIA
IIPEOCETILUBOCTH, Ca IPUMEpPHUMA

* ETHON0TM]a 1 MaToreHe3a MMyHOKOMILIEKCHOT THUIIA
PEOCETIBUBOCTH, Ca TPUMEPUMA

* ETHoNOrMja 1 maroreHes3a peakiifja KacHe IpeoCTIbUBOCTH, Ca
npuMepuMa
* MexaHu3MHu yCoCTaB/bakba U OAPKamka ayTOTOJCPAHIIN]E

* MexaHn3Mu NpeKHUa ayTOTOJICPaHIIM]€ U HACTaHKa
ayTOUMYHCKHX 00JIECTH

* TpancrutanTanmone UMyHCKe peakiyje: “aomahuH MpOTUB
Kajgema’ M “KajeM IpOTUB JoMahnHa”



KyAl, heauje, TKBa 11 OpraHu

— peaxiyja UMYHCKOT CrCTeMa

CBE OHO 3a I1ITa MMYHCKU CUCTEM MMa
cuelidUYIHU perernTop




eCTH M3a3BaHe MpPeTEePAHUM HJIH
HEaJleKBATHUM MMYHCKHUM
OJArOBOPOM




CKHMM OJTOBOPOM

KM OJITOBOP Ha COIICTBEHE WJIM CTPAHE aHTUICHE
¢ Outu mopemeheH (KBaIUTAaTHBHO HEacKBaTaH)
I HEKOHTPOJINCaH (KBAaHTUTATHHO U3MCH-CH) —
peaKiiyje IPeoCETIbUBOCTH

* UMyHCKH OrOBOP MOKE OMTH YCMEPEH Mpema
COINICTBEHUM aHTUTECHUMA — Ay TOUMYHOCT




IIPOTEKHE OJ KOHTAKTa ca
CTaHKa peakiiyje Jeie ce Ha.

Ma IIaTOreHe3u MMYHCKHX omTehema Ha
V tuna



UYKK T IIPEOCETIBUBOCTH
TOKCHYHM THUIT TPEOCETILUBOCTH

= UMYHOKOMIIVICKCHH THII ITPCOCCTIbUBOCTHU

THII - KACHM (IO3HK) TUII TPEOCETIBUBOCTH



Peakimje npeoceTI/bUBOCTH

Type ! Type ! Type i Type IV
Immune
R IgE IgG IgG Tul cells Tu2 cells CTL
Anti Soluble Cell- or matrix- Cell-surface Soluble Soluble Soluble Cell-associated
— antigen associated receptor antigen antigen antigen antigen
antigen
Complement, IgE production,
Effector Mast-cell EcR* cells Ant'itbody Complement, Macrophage eosinophil Cytotoxicity
mechanism activation (phagocytes, aiters phagocytes activation activation,
NK cells) signaling
immune
platelets Ea complex Q
P " & » blood @
X ® vessel )
complement @ CTL
0’ Ag & 0 complzmem @
g
Y
\\“ . vew vV w aopans
chemokines, cytotoxins,
cytokines, inflammatory
cytotoxins mediators
Contact Chronic
Example of Allergic thinitis., Some G!mg Chronic urticaria Serum sickness, dermatitis, asthma, Graft
hypersensitivity |asthma, systemic allergies (antibody against Arthus reaction tuberculin chronic allergic rejection
reaction anaphylaxis (e.g. penicillin) FCeRla) renction rhinitis

Figure 13-1 Immunobiology, 7ed.




boJjiecTu npeoceT/bMBOCTH Ce YOOHUYajeHO KiIacupuKyjy npema Tumy
UMYHCKOI 0ATOBOPA U e(PeKTOPCKOT MeXaHU3MAa OJArOBOPHOI 3a omiTeheme
_—henmje u TkUBA.

Pana mpeoceT/buBOCT c€ JOIll Ha3KUBa U u
uHayKkoBaHa Je |gE anTuTenmma m MmactonuTuma.

KapaKTEepUIIIE BE3UBAKEC AHTUTEIIA 32 [TUJbHE
aHTUTCeHE Ha hennjaMa u TkuBUMAa (KOMIIOHEHTaMa eKcTpahelnjcKor MaTpHKCa).
OgBe OoJiecTH cy 0OMYHO crienuduIHe 3a oApeheHO TKMBO WIIM OPraH.

AHTHTEIa MOTY Aa (hOpMHUPA]y KOMIUIEKCE aHTUTEI0-aHTUTCH
(MMYHOKOMITIIEKCH) KOJH C€ TaJIOXe y KPBHUM CyJIOBMMa Ha MECTHMa
TypOyseHIIHje (rpaHama KPBHUX Cy0Ba) MJINM BUCOKOT IIPUTHUCKA (TIIOMEPYIH U
cuHoBHja). OBe OosrecTu cy oomuHo cucrtemcke: vasculitis, artritis u nefritis u
Ha3uBajy ce 00JeCT UMYHCKHX KOMILUICKCA WU

Omreheme TKMBa MOTY M3a3BaTh U T TUM@OIUTH KOjU aKTUBUPA]Y €(hEKTOPHE
MEXaHH3ME peaKiifje KacHe MPEOCETIbMBOCTH I AUPEKTHO yOujajy henuje
mete. OBakaB Bu omTehema mpeacTaBiba



Tip
preosetljivosti

Imunopatogenetski
mehanizmi

Mehanizmi ostecenja
tkiva i bolesti

Citokini

e EEEE )

Rana TH2 celije, IgE antitela, mastociti, eozinofili Medijat':>ri mastocita
reosetljivost - (vazoaktivni amini,
| 8 tip) ) Mastocit __ IgE lipidni medijatori, citokini)
Zapaljenje posredovano
citokinima (eozinofili, neutrofili)
Alergen
Bolesti IgM i IgG antitela, protiv antigena na povrsini | Mobilizacija i aktivacija leukocita
izazvane ¢elija ili antigena ekstracelularnog matriksa komplementom i Fc
antitelima Celija zapaljenjskog infiltrata receptorima (neutrofili,
(Il tip) Fc e @ makrofagi)
receptor Komplement _ , Opsonizacija
: AY) i fagocitoza celija
o ? Poremecaiji u funkcionisanju
Antitelo o ¢elija, npr. u signalizaciji
hormonskih receptora
Bolesti Imunokompleksi cirkuliSuéih antigena Mobilizacija i aktivacija
izazvane i IgM ili IgG antitela istalozeni na bazalnoj leukocita komplementom
imuno- membrani krvnih sudova i Fc receptorima
kompleksima
(I tip)
Bolesti 1. CD4* T-¢elije (kasni tip preosetljivosti? 1. Aktivacija makrofaga,
izazvane 2.CD8* CTL Zcitoliza posredovana T-¢elijama) zapaljenje izazvano
T-éelijama citokinima
(IV tip) 2. Direktna liza ciljnih celija,

zapaljenje izazvano
citokinima




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
] IgG Serum sickness,
glomerulonephritis
\Y) T,1cells Contact dermatitis

Table 15-5
Kuby IMMUNQLOGY; Sixth Edition
) 2007 W.H. Freeman and Company



ja j¢ mnpexoMepHa, cienupuIHA
|4 KOja Je ycMepeHa MpOTHB CTPaHHX
€preHa) U Koja u3a3uBa HacTaHakK 00JIECTH

S = mpyru, argon = pax

- ajepruja (rpuKku) = U3MEHECHA PEAKTUBHOCT

Anadmuiakxca (akyTHa, y OCHOBH IITETHA PEaKIIH]ja) CC
pa3lIMKyJ€ o1 KOpUCHE -npohuiaxca



je ypoheHa CKJIOHOCT
CKOT cHCTeMa Ja Ha

y o0nYajeHe aJiepreHe CpearHeE
i Bl pearyje aTMInu4Ho akTuBamujoMm Th2
= auMQOITUTA IITO 3a MOCISAUITY UMa
npekoMepHy npoaykiujy IgE

Aktivirani
makrofagi
i dendritske

Drugi
celijski

| = atopos = HeyoOuuajeH

® AJlepres — aHTUI'€H KOju
IIPOY3pPOKY]je MpeoceT/bUBOCT | THMIa
KOJI aTonmuyapa

TH1 celije TH2 celije



Xpomo3oMm INoTeHnMjamHa y1ora reHCKUX MPOJAyKaTa y 0o1ectn

[enu 3arpymny IL-4 n IL-13 ctumynuiny cunresy IgE, a IL-5 crumynuiie
uyutokuHa (IL-3, [L-4, mnponudepaiyjy u aktuBanujy eosunopuna; CD1i4 je

5q IL-5, IL-13, GM-CSF), kommnonHeHTa peiienrtopa 3a LPS koju y uaTepakiiyju ca
reH 3a CD14, reH 3a TLR4 moxe na yrude Ha 6ananc usmel)y Thi vs. Th2
B2-ampeHepruyKu OJTroBOpa Ha aHTUTEH; 32-aJpeHEePIUYKHU PeLieNITOP
peLenTop pery/uiie KOHTPaKI1jy IIaTKe MyCKy/aType OpoHXHja
6p len 3a Il kmtacy MHC  Hexw anenu mory ga perynuiny T-henujcku onroBop Ha
ajsiepreHe
11q B manan, FceRI Y4ecTByje y aKTUBALij¥ MaCTOLIMTA
16 I'eH 3a o 1aHarg Cy6jemunuiia peuenTtopa v 3a IL-4 v 3a IL-13
peuenTopa 3a IL-4
20p ADAM33 MeTtanonpoTrernHasa yK/by4yeHa Y peMoAe/Iupawy AUCajHUX
IyTeBa
2q DPPio IlenTraase Koje MOTy fja pery/uily fejCTBO XeMOKHHA U

IIUTOKMHA




/

. T /

_ —_—
Heku o1 0BEX T€HCKHUX JIOKYCa CBOJUM MPOAYKTHMA peryaumy Th?2
HMYHCKHU oArosop u cunresy IgE, mok npoaykTy npyrux resa (Hop reH 3a

ADAMS33) yuecTBy]y y peMoaenpamy JUCAJHAX MyTeBA.

Hacaehuame ogpehenux MHC anena noBoau ce y moryhy Besy ca
CKJIOHOIITNY Ja C€ Y KOHTAKTy Ca HEKMM aHTHUTCHUMA MPOAYKYje BeJIMKa
konuyuHa IgE anTHTENA. — eKcIIpecHrja alepreHa Kao
AOMUHAHTHIX €MUTOIIA.

[Tpoayktu Hekux reHa (CD14 monekyn) koju peryauiny ypohheHy MMyHOCT
Ha nHeKuujy Mory aa Oyay yapyxKeHu ca actMoM. J[oOpo je rmo3Haro aa jak
ypolh)eHr HIMYHCKH OATOBOP, F'eHeparHo, (paBopusyje Th1l a maxudupa Th2
oaropop. Oryna nonuMopduszam Wik MyTaldja OBUX I'eHa pe3yaTupa
CMambEeHEM YPOEHOT KMYHCKOT O/IT0BOpAa HA MUKPOOPraHU3MeE IIITO MOXKE Jia
noBeha pu3nk 3a pa3Bo] OpOHXH]JaTHE ACTME.



[ eHeTCKa peaucCIIo3uliv]a U (PaKTOpu CpEeauHE Y

HACTAHKY aJICPIU]JCKUX O0JIECTH

'\ A. Frequency of Allergies

Genetic predisposition Adjuvant exposure
* FeHeTCKA NMpeaucno3uuuja | ' meo |
* u3jiarame ajJjepreny ol % 0x J B}J o
* IPUCYCTBO /IPYIHX =1, = Sulfr dioxide
maTtepuja (aajyBaHca) ‘I‘ ,,\;‘ sl
’\ i < 1’ Teaaly

=

\ «
PR

F

Pollen

’ ::/ ;'_.z 4
sk AN
Food allergens
Mite allergens
Allergen exposure

B. Causes of Allergies

Soot

Animal dander




TaKT - CEH3MOMIU3aIMja

yI'd M CBAKH HAPEIHU KOHTAKT -
MaHM(pECTHA aJIePrujcKa peakimja



111 KOJU KOO TCHETCKH
X 0c00a N3a3uBaJy
€pPrujCKUX peaKiiyja




nporennn (NMKO3WIANM]a IITUTH
HOTUX (pakTOpa ACHATypaIuje)

OCT neHerpanuje (mpoaopa),

PACTBOP/bUBH
- CTA0OMJIHHN

- MaJie KOHLIEHTPAallije YV OKPYXEHhY



KapakrepucTtuke ajepresa

Features of inhaled allergens that may
promote the priming of T2 cells that
drive IgE responses
P Only proteins induce

Protein T-cell responses

Enzymatically Allergens are often

active proteases

Cowi'd Favors activationof IL-4-
oW Gose producing CD4 T cells

Low molecular Allergen can diffuse

weight out of particle into mucus
: Allergen can be readily

Highly ‘solubie eluted from particle

Allergen can survive in

Stable desiccated particle

Containspeptides

that bind host Required for T-cell priming

MHC classli

Figure 12-3 Immunobiclogy, 6/e. (© Garland Science 2005)



H3Bopu anepr§/

Common sources of allergens

Inhaled materials

Plant pollens

Dander of domesticated animals
Mold spores

Feces of very small animals

51000 S90S pollen house dust mite

Injected materials

Insect venoms
Vaccines

Drugs

Therapeutic proteins

Ingested materials

Food
Orally administered drugs

Contacted materials

Plant leaves

Industrial products made from
plants

Synthetic chemicals in industrial
products

Metals poison ivy nickel coin

Figure 10-1 The Immune System, 2/e (© Garland Science 2005)

Y Hajuenthe azeprene criagajy:
IIPOTEMHU IIOA€Ha KOpOBa,
TpaBe, Apseha, oapebena

XpaHa, AEKOBU, AAaKe
KIBOTUIbA, TPUIbE, OTPOBU
JTHCEeKaTa, OyD, KyhHa

IIpalirnHa NTA.

Yaora HyTPUTUBHUX aJepreHa
(Maeko, jaja M Ap,) Koju ce
YHOCe XpaHOM AAAE€KO
3a0CTaje 3a MHXaAallVIOHVM
alepreHuma.



AJIEpPreHU U3 XpaHe

90% 10%

KHUKHPHUKH CTOTHHC APYyIrux
jesrpacto Bohe /

MJIEKO

Jaje

coja

puda
IJI0JIOBH MOpa
OpaIniHo
cycam




Onapacan

* KHKUPUKH
* je3rpacTto Bohe
* [JIOJOBU MOpa
* MJICKO * puda

* jaja ° cycaM

* OpaIHo



AJIEPreHU U3 XpaHe U y3pacT

peBaJieHIla

A

KUKHPUKH, pru0a, IJI0J0BHA MOpa
KpaBJbE MJIEKO

OcaHIIE jaja

y3pacT

6 Mecelu 3 rox 5 ron

[IpBa roauHa *KMBOTA — MJIEKO

Jpyra roguHa )kuBOTa — jaja

Tpeha roanHa KMBOTa - HHXAJIATOPHUA AaHTUI'CHHU



MoayJjanuja MMYHCKOI oArosopa?

“Cross-talk” Mukpoopranusma u
MMYHCKOT cucTema jjomahuHa je

KPUTUYAH 32 HOPMAJIHHU Pa3BO]
MMYHCKOT' CHCTEeMa

Metchnikoff



OOpHyTa Kopenanyja aJeprujCKux
OoJiecTH 1 MH(EKIIH]A

Skin prick tested children

a|lorgeg ’

IL-4
, 0 ™ 5
Vaccines, hygiene IgE IL-13 Helminth infections:
and antibiotics: \- TH2 strong stimulation of
little Ty 1 stimulation, @ TH2 responses.
increase in T2 il

Low exposure to pathogens: @ High exposure to pathogens:
weak requlatory network R strong regulatory network
> ,

Inflammatory molecules

~——— Mucus production

«—

Allergic responses: 01 \ ) Seropositive for
Asthma, 020 allergens: but

Rhinoconjunctivitis -

little allergic disease
Smooth muscle cell contraction

* Oko 30% neuey
Pa3IMYUTHM JICJIOBUMA
CBETA NMa AHTUTEJIA HA

ajeprene rpume (CBa gena
Cy U3JI0KEHA)

* Act™ma ce jaBJba ko1 12%
neune y EBponu u
Ayctpanuju, a camo 3% y
['amOuju u Hurepuju



"OpOjHHU]jE TOPOAUIIEC

"paHa U3JI0KEHOCT
MH(PEKTUBHUM O0JIeCTUMA
sctuMyiianija 1hl ogrosopa
"Mama ynorpeda aHTUOMOTHKA

"[IOPOJIMIIE Ca MaHkE YWIAHOBA
"Mamba U3JI0KEHOCT
MH(PEKTUBHUM O0JIeCTHMA
"BaKIIMHAIIK]a

sctumyianuja Th2 ogrosopa
»geha ynorpeda aHTHOMOTHKA

HeMa ajiepruje

I'CHU

_3 aJjeprujcke

- 00J1eCTH, PUHUTHC,

acT™Mma




XUNOTE3a XUTH]CHE

High hygiene, low pathogen/adjuvant

burden
Viruses, bacteria, protozoa Helminths
autoantigens allergens
' r Genes, A J
{4 environment
~ 5
DC1 //, {7 DC2
(\ -J / n J, 5 1'; &
|| 1“';«‘ ™
| /)
High IL- 12,“ LowIL-12,
ICAM-1/LFA1, OX-40-L/OX-40,
unknown factors unknown factors
( T 1 ) Ty2
H -
Unbalanced expression /,l
l\\\ in absence of regulatory Tcells /)
\ \/
Autoimmunity Allergy !

Immunopathology

Low hygiene, high pathogen/adjuvant

burden
Viruses, bacteria, protozoa Helminths
autoantigens allergens
D < A <
PR P/
DCreg R
DC1 [ L7 (s {7 pc2
Lo R . N
& /) /\\\§ i/\/ﬂ? AN ,j M A
| ol |
Unknown factors
(Ty1) |e— ‘T'eg —» (Ty2)
- IL-10, TGFB |
= Regulatory network: ==
presence of
regulatory cells
No immunopathology




nepreHa (ko ocooda
I'MJCKAM pEaKIjama)
Banuja Th2 a ne Thl

0 ce moBehaBsa nHIU/IeHIIA
aJepPrujCKuxX 00JIECTH Yy CBETY (II0OCEOHO Y
pPa3BU]CHUM 3€MJbaMa 3aIlaJHE
[UBUJIN3ALII]C)?



J0hH JO aKTHBAlIM]E
onurta?

MKPOOHUX aHTUT'€HA U TKHBHHUX
CTaje mojapu3amnmja

PUTHYHUX aHTUTeH-TIPe3eHTyjyhux
enmja u Jyuema nurtoxkuna (paxkrop 3) xoju
ycmepanajy ThO y Thl umu Th2, mto onpehyje
TUIT IMYHCKOT OATOBOpPa (OTHOCHO CKJIOHOCT
Ka HACTAHKY aJICPTH]JCKUX PEaKIuja)



Am‘igen

TNF

IL-6
IL-22 —>

TGF p

IFNs
IL-12

IL-4
IL-5
IL-9
IL-13

eosinophils
—> | mast cells
basophils

TGF
IL-4 IL-9
IL-10°?

(’) %

IL-6
L 21

IL-17A
IL-17F
IL-22

IL-21

atopic asthma

extracellular parasites

> | pathophysiological role still unclear

skin homeostasis and pathology ?

neutrophils
macrophages

k
IFN-~ macrophages
LT-a > | NK cells

extracellular bacterig,
fungi

DTH

chronic severe asthma
EAE EAU, CIA

fungi, protozoa

—> |DTH

EAE, EAU, PIA

intracellular bacteria,




AxtuBanuja T mumdponura

Curnau 1
g 1 peuenTtop 3a Ag

CuruaJa 2

B7 - CD28
KocTumymaropau MOJIEKyTn

Curnaim 1 u 2 aktuBupajy T numdorure
(mposmmdepanyja u epekTopcka GyHKIH]ja)
He o0jammagajy mra yecmepana henujy y Thl winm Th2?

CurnaJ 3 — MIMTOKMHCKHU CUTHAJI
3aBucu of noyiapu3zanuje DC natoreHom



ITonapuzauuja DC uuTtoknanMa

[IUTOKWHA

IFN-y, IFN-a, IFN-B

ThO y Th1 nomapusyjyhu nuToKkruHN
IL-12p70, IL-27, TNF-(3, IL-18

IMUTOKNHH
CCL7 (MCP-3), CCL13 (MCP-4),
PGE:2, Histamin

ThO y Th2 nomapuzyjyhu
[IATOKWUHU
CCL2 (MCP-1), ?IL-4
Hemocrarak BUCHKe
koHueHTpauuje IL-12p70
IL-27, TNF-£3, IL-18




M3BOop iMuTOKMHA

BUPYCH CJ
TJbUBULIE .» O |I|I:_Nig

CIIUTCJI

Tapa3suTh
OakTepuje

BUPYCH

BUPYCHU
IJbUBUIIC
Mapa3uTu

PGE>2 _.

BUpPYCHU

dbudbpodaact



acraje akrupamuja T h2,
[IUTa KOJ 0co0a ca ajJeprujoM

alllkbaBa MoOPACT UHIMACHIIE
rHMjCKHX 0oJiecTHn



OJITOBOPA

e3eHTyjyhe heanje
M@ouuTH

Jumdonuru (¢l anTuTes1a)

* MACTOLIUTHU U 0230(pUTHU JICYKOIUTH

® CO3MHO(PUIHHA JICYKOLIUTH



Prvi kontakt
sa alergenom

Aktivacija Ty2 ¢elija
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

AIergen/{.—;—r‘

B-celije koje
sekretuju IgE

Me'c:lijéfbri:.'

/

Vazoaktivni amini,
lipidni medijatori

4

| Citokini |

|

Rana preosetljivost
(nekoliko minuta nakon
ponovnog kontakta
sa alergenom)

Reakcija kasne
faze (6 — 24 sata
nakon ponovnog

kontakta

sa alergenom)

nje
IPeoCeT/bUBOCTH

IgE je y cepymy npucyTan camo
y TparoBumMa, ajlli y BEJIMKUM
KOJIMYMHaMa OBa Kjlaca aHTHUTesa
"HaopyxaBa"  MAacCTOLUMTE U
0azodue.

[Ipy OpBOM  KOHTakTy  ca
anepreHom IgE ce cBojum FC
(parMEHTOM Be€3yj€ 3a BHUCOKO-
adbunuTeTHn FCeRI peunentop Ha
MAaCTOIIMTHMA.



Histansne, TNF-«, Over Minutes
Proteases, Hepann Lipid mediators:
Prostagiandins

Loukctrenes



3aM aJiepreHa Koju je HHIYKOBao
I[dja MacTOIIMTAa yCJIe/ Be3UBamba ajepreHa
na IgE anTuTeNna Ha MacTOIUTY U MOCAEAUYHOT
PLITEHOT IToBe3MBama FCERI, u mokpeTama

CHTrHajia ca curHajaHux jaHana FceRl

THaJM Y3pOKY]y TPH THUIIA OJITOBOPA Yy MACTOIUTHMA:

Jerpanyiaanuje — 0p3o ocobahame caapikaja rpanyia; ociobdahame
npedopMHUpaHuX MeaujaTopa (Ba30aKTMBHIA aMHUHH H IIPOTEa3e)

2) CHHTE3€ H CeKpelmje JUNUIHUX MeanjaTropa (MeTabonura
apaxXHIOHCKE KHUCEIIHHE)

3) CHHTe3e U CeKpeluje UUTOKUHA



TOLIMTAa U 0a30()MITHUX JICYKOIIUTA

, ToBehame MponyCTJbUBOCTH KPBHUX CYJI0Ba U

PFER
(liters/s)

Antigen
challenge

300 -

200

1001

0
0 30 60 6 8 10 12 Time
minutes hours

| TuIIa mpeoceTIbUBOCTH:
€ 2-8 CaTh MOCJIE KOHTAKTA Ca aJIEpreHOM

-KapaKTepHIIe Ce aKyMyJIallijoM HH(pIaMaTOPHUX
henmja (moceOHO €03MHODHUITHUX JICYKOIUTA) U

HACTaHKOM TKHUBHUX ollTehema

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



MacTonuTu Be3uBa

IlyT yaacka aaepreHa

MacronmTu cay3Huiie

VnTpaBeHCcKN CyOkyTaHo Nuxaaanmja VHurectuja
N = 2
2 &

s

UYL

AxTyBanuja

MacCTOIIMTA

[’ecrmpaTopHM TPaKT]

CucreMcko
ocaobabhame

. XMCTaMMHa ca
CHCTEMCKOM
aHapMaaKcoM

/lokaaHoO
ocaobOabhame
XIMCTaMIHa ca
ypTHKaMa

Pusauruc (rop.pecr.i.)
ActMma (aombe pecrt.ir.)
ycaea xuriepcexkperje
MYKyca

IMTospahame, anapeja
U ypTHKapuja ycaeg,
jake mepucTraaTuke,
HaKyI/bakba BOAe U
CIICTEeMCKOT IIpoAopa

dHTUTEHa

Figure 12-17 Immunoblclogy, 6/a. {C Garand Sclenca 2005)
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IIpepopmupann
y
IIMTOIL1a3MaTCKN
M IrpaHyJAaMa

Hosogopmupan
¥ MeAjaTopu
Ipon3BeAeHM 110
aKTVBaIjI

MEJIHUJATOPU MACTOLIUTA U

Tun medujamopa

AmyHn
Ensumn: Heytpaane

mporease

AvnmAanu MeAujaTopy

IINMTOKVHNI

BbA3OPHUJIA

Meoujamop

Xmucrammua

(Tpwrrrasa n/man xumasa),
Kyceae XuApoaase,
KarTericuH G,
KapOokcurrenrmuaasa

IIpocraraanaun D2

Dynxyuja/namorowmxu epexmu

ITosehame mepmeabnaHOCTH K.C.; Ba3oAyaaTaryja
CTMMYyAaliyja KOHTpaKIMje raaTkux mummha
Oponxmja

omrreheme n peMogeaoBarbe TKUBa

Basoanaaranuja, OpOHXOKOHCTPUKMja,
XeMOTaKcHja HeyTpoduaa

Aeyxkorpuenmu C4, D4, E4

IIpoay>xeHa OpOHXOKOHCTPMKMja, ceKperyja
MyKyca, mosehare mepmeabmaHocTH K.c.

®aKkTOp aKTHBaLyje

XemoTaxkcHja 1 akTHBaIMja 1€yKOLIUTa,

TpoMOoLTa OpOHXOKOHCTpUKMja, HoBehame mepmeabnaHOCTH
K.C.

IL-3 IIpoandepanuja macronura

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

IL-4,1L-13 IIpoayximja IgE, cexpenmja myKkyca

IL-5 Hacranaxk 1 akTuBanuja eosyHogpnaa



XHCTAMMH UM TPUNTA3A: KOHIEHTPAIMje Y CepymMy

% Maximal level of mediator
1041 -
21 4
Bl -
| Tryprasa
an-
210 -
7 Histamine
05 | 1 T | 1 1 T 1
o 0 8] b 120 154 141 210 240
Time imin] after venom challenge




HIOTEJHUX hennja u moBehana

XOKOHCTPHUKIIU]A
CTPOMHTECTUHAJIHHU

- KoHTpakiiyja rmaTkux Mullha u gujapeja

* Koxxnu
- YpTukapuja



Peaknuja kacHe ¢asze -

Kacna ¢a3a ajgeprujcke peaknmje (ucmospapa ce 2 1o 8h mocie yimacka
aneprena . [lurokunu (TNF, IL-1, IL-4, IL-5, IL-13) u XeMOKHHU KOj¢
HPOAYKY]Y MAacCTOIMTH M3a3MBa]y 3aMa/beHhEe U CTUMYITUIITY MOOWIIM3AIU]Y
Pa3IMYNTHX JICYKOIUTA @ HAapouuTo co3nHodrmra u Th2 mumdonnra Ha MECTO
aAKTHBAIIM]€ MAaCTOIINTA aJICPTCHOM.

JleykoIuTH KOju y4eCTBY]Y Yy peakluju KacHe da3e Cy: e03MHOPUIIH,
HeyTpoduiau u Th2 heauje.

o Th2 hemmje npoxykyjy murokune (IL-4, IL-5, IL-13) koju akTuBHUpajy
cosuHodmire (IL-5 je aktuBarop co3nHOPuIA).

o AKTUBUpPaHMU €03WHO(MUIN YUYECTBY]Y Y HATOJIOIIKOM MPOIECY Y
aJIeprujcKuM OosectuMa: ociaobahajy caaprkaj cBojux rpaHyia (CH3UMH
KOJH MOTY JIa OIIITETEe TKUBO) M MPOAYKY]jy U ociobahajy aunuaHe
MEJIN]aTOPE KOJU W3a3MBajy MPOJIOHTUPaHy OPOHXOKOHCTPUKIIH]Y,
CEKpelH]y MyKyca, moBehasajy BacKkynapHH IepMEaOUITUTET.



Allergen §

Dendriticcell @

IgE isotype switch

(....

Mediators of Inflammation

2 amMmonmtu cexperyjy IL-3,
IL-4, IL-5, IL-13, TNF-oc 1 GM-CSE.

IL-3, IL-5 1 GM-CSF yTuuy Ha
pas3Boj, ca3peBarbe, akTuBaLnujy 1
IIpeXIB/AbaBatbe e03MHOPIIAa,
Aok IL-4, IL-5, IL-13 m TNF-a
rosehasajy excrpecujy
aaxe3uBHOT Moaekyaa VCAM-1
Koju omoryhyje agxesnjy
HeyTpodI11a, MOHOLIUTA I
eo3nHO(pMAa 3a BaCKyAapHU
eHAO0TeA VI IIPOMOBUILIe
MUTpaLNjy oBUX heanje y TKUBO



Allergen §

Dendriticcell @ [

IgE isotype switch

(....

Mediators of Inflammation

Eosmnnodpuan u Heyrpodpuan
ocao0abajy niporease koje
omrrehyjy TKuso.
AKTVBUPaHU €03MHOPUAN
Y4eCTBY]Y y HaTOAOILIKOM
IIPOLIeCy Y aAepPrijCKuM
O0oaectuMa: ocaodabajy
caap>Kaj CBOJUX IrpaHy/a
(eH3MMM KOju MOTY Aa OLITeTe
TKIBO) U IPOAYKY]Y I
ocao0abajy aunmase
MeAyjaTope KOju 13a3UBajy
IIPOAOHTMIPaHy
OpPOHXOKOHCTPUKII]Y,
ceKkpelujy MyKyca, rtosehasajy
BaCKy/AapHU IlepMeaOUAUTET.
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AHapuiiakca u/njiy aHaQuUIaKTOMHA
peakiuja’?

KOJH MOXKE Ha
YI'PO3HU KHUBOT,

- HacTaje 300r Haror ocinobahama Meaujaropa u3
MacTOLMTa U 0a30(pUIHKUX JICYKOLIUTA Y IMPKYJIaIn]y

- CHHAPOM KOJH C€ KIIMHUYKH HE MOXKE Pa3JIMKOBaTU
- UICTH MEJIHU]aTOpH

- ocio0ahame Meanjaropa HUJ€ IIpoy3pokoBaHo IgE
AHTUTEIIMMA

- HMJ€ HEOIIXO/IaH MPETXOAHU KOHTAKT Cca
upuTHpajyhom cyncraHiiom



caKIMja

AKIM|Y MOTY U3a3BaTH:
pu (EKCTpEMHE TEMITEpaType,

1 (haxkTOpU, HEKU JIEKOBU U BEHOMU



AHa(pUMJIAKTOMIHA peaKInja —

_—

peakije Koje caMo nojacehajy Ha anaduimakcujy

HUCY nocpenoBane IgE n nmyHCcku cienuduyHe (J1a Ou ce
MCHOJbHUIa aHa(hUIAKTOMIHA peaKllija HUJ€ TOTpeOHa
IPEeTX0AHAa CEH3MOMIM3aIlMja Ha CYIICTaHILY )

KJIMHAYKE MaHU(DECTAIIN]€ KOJl OBUX PEAKIIM]a N3a31UBajy UCTH
MEIM]aTopu (HIP. XMCTAMWH) aJIi CTUMYJIYCH KOJU UHAYKY]Y
BUXO0BO 0ClIo0ahame Cy pa3InduTH

Jleueme anapuIaKTOMIHE PEaKIN]€ J€ UCTH KA0 U KOJI
aHapuimakcuje. HeonxoaHo je nzderaBame oapeheHor areLca
KOJH J€ MHIYKOBAO aHA(UIAKTOWIHY PEaKIIU]y.



IJICMECHTA.

okcuHa (C3a, C5a)
THU MEIUJyM

Edexrtu gejcTBa KMHMHA Cy:
»noseharme BacKkyaapHe nnepmMeaOUAHOCTH,
»BaszoAuaaTanuja,
» XUIIOTeH31ja,

CE HHXH6HTOpH » CTUMYy/Aalllfja CeH30pHIX HeypoHa (004),
»1poayknuja NO,
> ceKpelllja IMUTOKIHA 13 A€yKOLIUTa
> IIPOAyKIYja IIpocTarAaHAVHa

* TMPEKTHO ocji00ahame:

XUCTAMHUHA. OITMOUIN, XEMaAllCJI

MeTa00/IuTAa APpaxuaA0HCKEC KHUCCJINHCE:. aCIIMPHH,
HCCTCPOUIHU aHTI/II/IH(l)JIaMaTOpHI/I JICKOBU



CumnTomu I TUIa IPEOCETIBUBOCTH

IgE-mediated allergic reactions

Syndrome Common allergens | Route of entry Response
_ Drugs Intravenous (either lncreaggg'c:scular
Systemic Serum directly or following permeability
anaphylaxis Venoms oral absorption Tracheal occlusion
Peanuts into the blood) Circulatory collapse
Death
inari Animal hair Local increase in
83’.‘,’3:.&’;‘.,'3?,1;;, Insect bites Through skin blood flow and
Allergy testing vascular permeability
—— Pollens (ragweed, Edema of nasal mucosa
l:‘ller?lc rhinitis 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 e
Vomiting
Eoamts  Dinea
Food allergy Milk Oral Ul;:ligz'za('(tlsiv?g
%?g: Anaphylaxis (rarely)

Figure 12-1 Immunobiology, 6/e. (© Garland Science 2005)




: oOmyHO 32
C€ JaBUTH U ITOCJIE€ HEKOJIMKO

JIATEHTHH II€PHO]I IOBE3aH J€ ca
THU]OM KJIMHAYKOM CJIHKOM

. .1: 300r pecnupaTOpHUX OPOMEHA
(70%), kapauoBacKylIapHuX IIpoMeHa (24%)



Y4yecTajaoCcT CUMIITOMA KOJI

aHa(uIakce

Jrticaria/angioedema 88%
UJpper airway edema 56%
Dyspnea or wheeze 47%
lush 46%
DIZZINness, 33%
nypotension, syncope

Gastrointestinal sx 30%

Rhinitis

16%




Yprukapuja n anrnoegeMm —
/
Yprukapuja je OusMuku 3HaK a He 0Oozecr. Tepmun
ypTuKapuja ce OAHOCU Ha IIpoJa3He eNn3ode OTpaHNYEHILX,
€4eMaTO3HIX U epuTeMaTO3HUX Je3uja U3AUTHYTUX WUBUIIA
Koje cy npahene cepaboM. Hacraje xao pesyaTrar n3HeHajHe,
AOKa/ZHe aKyMyJalilje TeYHOCTI Y KOXKY.

AHTHIOeA€eM je cAMYaH Hpoliec KOju 3axBaTa A4yOme CTPYKType
AepMIica, IIOTKOJKHOI TKVBa VAN CAY3HUIIA. YpTUKapuja U
aHT/0eAeM OOMYHO KOeIr3UCTIpajy.

MO>Ke OUTH:

v AKyTHa —KpaTKOTpajHa, nocpeaosana IgE na criosanime
anturere. Hajuenrhe ysponu akyTHe ypTuKapuje cy XxpaHa,
AEKOBU VAV aKyTHa BUpycHa MH}eKI1ja

¥ XpOHIYHA — KapaKTepUIITy je pacrpocTparbeHe ypTpuke
Koje y BehmHy cay4ajeBa Iep3ucTipajy HajMame 6 Hegeba.



Immune [ o Non-immune
: ' Idiopathi
Mechanisms apEine Mechanisms
: | | |
Complement Ig,E Direct action on mast
~ Activation
\\ \

cells
/. irritants

\‘\/—\ =
. Opiates
@

. radiocontrast media
. acetylcholine etc

T
Mediator release

Urticaria/angioedema

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




M3UYKVIM CTUMYAYyCUMa Kao IITO
rpadpusam), Op3uM xaabemem

ohy), cyHuameM (coaapHa ypTHKapuja),
Be>KOaMa, 3arpeBameM UAU

M CTPECOM (XOAMHeprmndka yprukapuja).

LA aai BackyanTic je 000mberbe Iocpes0BaHo
YHCKIM KOMIIA€KC/IMa.

Kaunuuxa udenmuduxayuja ypmuxkapujarnoz 6ackyaumuca

e IIpomeHe cy 6oaHe u petko cy npahene cepadbom

e Tpajy ayxe o4 24 cata
e  OOnuno cy npahene cucreMckum MaHu@ecranujama Kao IITO Cy TPO3HNULIA U apTpaAruja



apuje je eMIIMPUjCKO
Barbe MpuUTHpajyhux ¢paxkropa

CYy AyTogeAyjyhu aHTUXMCTaMUHNIIN KOjU
ab 1 cMamyjy y4ecTaaocT U Tpajarbe KOJKHIIX

TMaHy XpOHIYHe YpTUKapluje CUcTeMCKa IIpMMeHa
OpPTUKOCTepoOIAa HIje MHAMKOBaHA jep Cy HeOIIXOAHe BIICOKe
aose. Vl nopeg aeudema, 20% 000aeaUX U gabe MMa XPOHNYHY

ypTuKapujy



Yprukapuja




Yprukapuja




AHTHOEnEM




AHTHOEnEM

© 2003 Elsevier - Bolognia, Jorizzo and Rapini: Dermatology - www.dermtext.com



€CTO, XPOHINYHO KO>KHO 000./berbe
M cBpabom. Hajuenrhe ce jaBaba kog,
HJIX 0coDa ca BucoKM HuBooM IgE y cepymy.

AeHIla aTOIINjCKOT eKlleMa je y mosehamy (000beBa OKO
-20% aenie MMPOM cBeTa).

© Hajuenthe ce jaBaa y 1pBoj roaunu xmusora. CrionTaHa
pesoayliyja ce jaBaa Kog BehmHe o0oaeanx (kog 50% aerte 40
ceame roause, 90% 40 KaCHUX TUHEJLIEPCKUX, a CaMO KO/
MaZo0T Opoja IIpOMeHe IIep3UCTUPajy A0 3peaor 400a).



ATONNjCKY eKIeM-AepMaTUTC —
/

JlijarHo3a aTonnjCKOr €KIleMa Ce IMOCTaBJ/ba Ha OCHOBY
KJIMHUYKE CIIMKE M Ha OCHOBY JIMYHE U ITOPOJUYHE aHAMHE3e
KOJa yKa3y]y Ha IIPUCYCTBO aTOIIH]E.

[lopen cHaXkHE T€HETCKE MPEAMCIIO3UIIN]E 3a PA3B0O] aTOIIM]CKOT
€KIleMa 3Ha4YajHy YJIOr'y Urpajy U (aKTOpH CIIOJbAIIbE CPEAUHE
(kyhHa rpuma, HHTOJICPaHIIM]a HAa XpaHy, UHPEKIH]e
Staphylococcus aureus-om mmoropiaBajy “H(pIAMaIH]y KOKE
TaKo IITO JICNTY]e Kao CylepaHTUTEH).

Youapa ce noBehan HuBO oBor IgE anTHUTEMa. Y OCHOBH
aTOIIN]CKOT eKieMa Jexxu qucynkunja T mumdorura.



ATOIINjCK1 eKIeM-aepMaTUTUC -
/

ATOIINJCKI A€PMAaTUTIC (€KLIeM) -pe3yATaT
jé XpoHn4YHOT MH(pAaMaTOPHOT OATOBOpPA ca
3HaILlIMa TKMBHOI peMoJeArparba 1
(pudpose cAMYHY OHIMA KOju ce cpehy n
KOJ4 0004eA1X 04 acTMe. Y4ecTaa0CT OBOT
0004ema je yApy>KeHa ca BIICOKIM HIBOOM

IgE y cepymy.

Hexke oco0e (20-30%) nmajy KAMHIYKe 3HaKe
OBOT 00O0berba aan Oe3 IgE-
ceHsuonansanuje. OBa rpymna 0001eanx o4
HeaTOoIINjCKOT AepMaTUTIICa IMa HeTaT/BaH
KO>KHJ TeCT U HeMa Apyre 3Hakose IgE-
ceH3UOMAN3anyje
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ATormjcku exieM

-eT1MO0A0InMja-

1H puaarpum (Be3yje HUTU
00e30ebhyje oa0paMbeHy yaory
KITIMIOHAAHOT IIpoTenHa 1 rosehasa
. depuniut puaarpuHa Ko aTonmdapa
MAV3alljy MHXaAaTOPHUM aJepreHnmMa 1
O/aKIllaBa IIeHeTpallljy adepreHa Kpo3 KOXY.

NORMAL SKIN

Cracks in
skin surface
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* |
Staphylococcus Allergens
by * Dust mite

yhHa rpumba je jeaaH o4,
IIPOBOKATMUBHIUX (PaKTOpa CIIObalIIHhe
CpeduHe...

... Koaonmsanuja u nadexnuja
Staphylococcus aureus-oM je yodeHa KOZ,
90% 000aeamx 04 aTOINjCKOT
AepMatutuca. Staphylococcus aureus
MOXe Ja moropuia nH$paaManujy
KO>Ke TaKo IITO ocao0aba TokcuHe
KOJU AeAYy]y Kao CyllepaHTUIeHN. Y3
TO, OBU CyIlepaHTUTEHV UHAYKY]Y
ropeMmehaj y QyHKIMj1 peryaaTopHUX
T anmponnra.




e 3MebeHy

e 1 rnosehasa
OmTaK Boge HMITO

aKTOpJMa OJaKIllaBa

K lepaMIija KO>Ke KOju 3aApKaBajy
Y Y eKCTpalieayaapHOM IIPOCTOPY
MoAuQpUKyje KOXKHY Oapujepy.

IloBehana ekcripecnja XMMOTpUIICKHA
TakoDhe gonpuHocu nopemehajy ose
Oapujepe.

epreHa, Bupyca 1 Oakrepuja.
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lipid film
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/A TOIINJCKMN AePMaTUTHC
IIaTOreHesa-

OudasHa nHPAaMalIja ca
POHMYHIM Ae3MjamMa AOMUHUpPajy
MQPOLIUTIL...

EURLN. B—— Chronic

; e Microbial
Scratching , ; toxins




P

ATOrmjcKm exieM _

ITosehana excripecuja TSLP (TumycHM cTpOMaAHN AMM(])onoeTMH/), IL-25 m IL-

-~ 33 yruue Ha HacraHak Th2 oarosopa. TSLP yruue Ha enugepmaane
/anrepxaHcose heauje ga ycMepaBajy HacrtaHak Th2 ammdonura. IL-25
CTuMyAuIie odp>kasame Th2 oarosopa (ctumyauiie cekpenujy ocraanx Th2
uutokyHa - IL-4, IL-5 m IL-13). Axrusupann Th2 ammdouutu cexpertyjy
nurokuue I1L-4, IL-5 u IL-13 Baxxne y martoreHe3m aronujckor eknema. IL-4 n
IL-13 yray Ha npomeHy Kaace aHtuTeaa u npoaykuyjy IgE. T aumdonntn
KOjit Murpupajy y Koxxy mnckasyjy CLA (eHra. cutaneous lymphocyte antigen) n
IpeacraBbajy MeMopujcke Th2 ammbouure. Adasve IL-4, IL-13 u IL-31
CTUMYANITY KepaTuHOLUTe 4a nosehano ayue TSLP.

Mexannaka crumyaanuja, orpe0ormHe ycaes cspaba (yspokyje ra IL-31),
KepaTMHOLIUTa WHAYKyje Jase ocao0abame IIMTOKMHA KOjUI OAp>KaBajy
nHpaamatopHu mnpouec. Janac ce cMmarpa 4da je IL-16, kxora mpoaykyjy
KepaTMHOLMTH , Hajsa>kHIju 3a cBudoBambe Th2 y Thl oarosop. Pasaor 3a To je
[IpuBAadere MHPAaMaTOPHUX ennAepMalHIX AeHAPUTCKIX heanja Koje ayde
IL-12 xoju ctumyaniie HactaHak Thl oarosopa. 3a ogp>kaBambe XpOHUYHE
nHpaamanyje y A/ saxHa je nnpogyknyja Thl nuroknna (IL-12 u IL-18).

IL-22 ygecTByje y peMogeA0Barby TKMBa U TaKOhDe 4OINPUHOCK TPpaH3ULIVU U3
aKyTHe y XpOHI4YHY a3y 001ecTu



Nonlesional skin Early lesions/acute Late lesions/chronic

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

s

Microinflammation
and increased number
of T cells compared
to healthy skin

Scratching Microbial toxins
Allergens * ey
S aureus W

Barrier

foct ~ colonization =
' - \Q//

IFN-y
FAS-L
Chronic dermatitis

3 ! IL-22

Allergology Internatio

Skin homing
and expansion
of type 2 response

Circulating
CLA+
Th2 cells

pril 2020, Pages 204-14




ATOIINjCKM AepMaTUTNC _

-A1€49CIbe- 2
_—

[ aederba je peayKiyja Ko>KHe MH(paaManyje 1 eAnMmnHanyja gpaxkropa
KOj/I MTHAYKY]y HOTOpIIame Kao IITO Cy aldepreHy, nHpeKja 1
UPUTAHCH.

baaru emoanenTn yoaaskasajy cBpad 11 IOMaxy y peltapauuju u
pexuaparanuju Koxe.

/lokaaHa IIpMeHa KOPTIKOCTeporAa cynpumupa napaamMmanyjy u rmomMmaxe
y peaykoBamy cBpa0a. AyrorpajHa mpuMeHa KOPTUKOCTepONAa Y3pOKyje
aTpopujy AepMuca I eMAePMIICa, a aKO ce IIPeKOMEPHO KOPUCTe HacTaje

1 3HavYajHa CYCTeMCKa allCopIILyja KOPTUKOCTEPpOrAa.

CucremMcka IpuMeHa KOpTUKOCTEpO1Aa je peTKO ollpaBAaHa, aAl IIOHeKa,
MOIY Aa C€ KOPUCTe KpaTKOTPajHO Y KOHTPOAU YIHOPHMX eKIeMa.



ATonnjcku gepMarutuc (exmeMm) |




Medscapes www.medscape.com

/je 3a MacTOLUTe Y
, @ MeCTO IIPOAYKIINje
1Te/a je HeIIO3HaTo.

Immediate reaction
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JaBmajy ce:

*CBpa0,

*IIPBEHIA0

*IIPEKOMEPHO AyYerhe Cy3a

Tepannja:
-KaIl 3a oYM (HaTpujyM KPOMOTAVKaT)
-aHTUXVCTaMVHNLI
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- IIpoaehsn KOHjyHKTUBUTIC -
/

IIpoaehHM KOHjyHKTMBUTIHC je Te>KU OOAVK KOjI
IIeP3UCTVIPpa TOKOM YlTaBe roAyHe

(ca moropmamuma y rmpoaehe).

JaBsa ce ko4 Maaaux (0OM4YHO Tpaje 3-5 rogyHa) U
KapaKTepuIIly Ta LIpBeHIA0 OKa, porododuja,

CBpabd u cekpenyja.

Ha KoHjyHKTIBI roper Karka
bopMupajy ce IIMHOBCKE I1aIae
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11B0 IgE y cepymy,
ce AeTeKTyje 'y

Immediate reaction
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epINjCKI PUHUTIC-

Particles in air Allergic
(allergens) symptoms
a“gig
Pollen J - Watery
S eyes
Runny nose
Dust mite

Itchy throat

debris

y: S \

] - ;
Animam

dal]der 2 Healthwise, Incorporated

Ce30HCKM aaeprijcKy pUHUTIIC Ce 30Be U ITO/A€HCKa KMjaBuIla.

Manudecryje ce puHOpejoM, KMjarbeM 1 OICTPYKIIMjOM HOCa HAaKOH I3alarama
a/leprexy.

Koz ocoba ca XxpoOHMYHMM CUMIITOMUMA pas3BHjajy ce CUMHY3UTIC, TeIIKa yIiasla
CpeAber yxa, KOHjyHKTV/BUTIC U TyOUTaK 4y/la MUPIca.

Kaga je kaysaaH1 aHTUTEH IIPVICYyTaH TOKOM Liede roAguHe (KyhHa rpuma...)
ocole 0041yjy 04 IeA0TOAUIIIbeT aAepPIVjcKOT pUHITIICA.
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Nasal mucosa

Mastcell T,2 memory
| activation activation |

ce MHTeH3VBaH cBpad u

arbe, 10KaAHU e4eM Y3

OIICTPYKILIVjy HOCHMX ITyTeBa, Cytokine secretion
cekpelja 13 Hoca Oorara
eo3MHOPpMAVIMa U UpUTaLja
Hasa/AHe CAy3HUIIe IITO je CBe e
[I0cAeAnIIa AeA0Batha XYCTaMIHa Rhinitis J CemsEm ==

symptoms

8




MjaaHa AyjarHO3a aAepIUjCKOT pPUHNUTHICA U
11 Heaaeprujckor puHnuTrca. OBo o0obeme Huje
IIPUCYyTaH CBpal, IIPUCYTHO je Maao eo3uHO(pMAA Y
eKpery 1 HopmaaaH HIBO IgE y cepymy. Basomoropnu
PUHNUTIC AOILIIe pearyje Ha Ha3aAHy HpUMeHYy AVHATPUjyM
KpOMOTrAMKara.

ITo3uTUBHY KOJKHU TECT IIOMaKe 3a pa3AMKOBambe aAePIrujCcKor 04
Hea/AepIIjCKOT pUHNTHCA.




JyM KpOMOIAMKaTta 1 KOpTUKOCTepeonaa
edprkacHa mpoduaakTdka Mepa Koz sehne
0004eA4VIX 04, aAePIVjCKOT PUHUTICA.

Kopuiiheme Ba30OKOHCTPUKTOPHMX KaIll 3a HOC Y3POKyje
MeAVIKaMeHTO3HV PUHUTIIC.

/lokaaHa 1Ay OpaaHa IIpUMeHa aHTUXMCTaMUHIKA je HeOIIXOAHa 3a
oJakIame Teroda. Koa nmanyjeHnara ca TemkuM CUMIITOMUMA
IIperopy4yje ce AeceH3nOnAn3anyja (XunoceHsnuonan3anmja).




HE peaKIuje

Op YCMEPEH Ha HeKe aHTuIeHe
CaMO HeKuM TKHBHMA OPraHu3Ma

HUYKU [IPUMEDPU:

- XeMOJIM3HE aHEMH]€E,

- TPOMOOIIMTOIIEHH]CKA ITypHypa,

- XeMOJIM3HE TpaHC(Py3UOHE PEaKIIH]eE,

- Goodpasture-oB cuHAPOM,

- JICKOBUMa-MHIYKOBAaHE XEMOJIM3HE aHEMHU]E.



Bolest Ciljni antigen Mehanizmi bolesti Klinicke i
patoloske
manifestacije

AHTUTE€HHN

Autoimunska Membranski preteini Opsonizacija Hemoliza,

hemoliticka eritrocita (Rh, antigeni i fagocitoza : anemija

anemija krvnih grupa, | antigen) eritrocita AKTuBauyja
: 3 T .___KOMIUJIEeMEHTa T

Autoimunska Memt?ranskl proteini C}psomzacqa Krvavljenje

idiopatska trombocita d i fagocitoza

grom%ocitogenijska (gplib:lila integrin) trombocita

purpura

Pemfigus Proteini meducelijskih Aktivacija proteaza Vezikule (bule)

vulgaris spojnica celija epiderma | antitelima, na kozZi

(epidermalni kadherin) poremecaj adhezije
izmedu celija

Goodpastureov Nekolageni protein Zapaljenje izazvano Nefritis,

sindrom u bazalnoj membrani aktivacijom komplementa| plu¢éne

glomerula bubrega i Fc receptorima hemoragije
i alveola pluca

Akutna reumatska | Antigen celijskog 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

MisSi¢éna slabost,
paralize

Gravesova bolest
(hipertireoidizam)

Receptor
tireostimulirajuceg
hormona (TSH)

Stimulacija
TSH receptora
izazvana antitelima

Hipertireoidizam

Pemic;jozna
anemija

Unutrasnji faktor
parijetalnih ¢elija Zeluca

Neutralizacija
unutrasnjeg faktora,
smanjena apsorpcija
vitamina B12

Poremecaj
eritropoeze,
anemija




& u gVl aHTUTETIA
Cy €KCIIPMMHPAHU Ha

cacTaBHHU Ji€0 henrjcke MeMOpaHe

JHU Cy Ka0 CONyOMJIHA aHTUT'€HU BE3aHU 3a
henmjcky meMOpany (HIIp. JICKOBH)

U TKHBHUMaA

e KOMIIOHEHTaMa eKCcTpaheinjCKOr MaTpuKca

300T cBEra HaBEJAEHOT OBE OOJIECTH Cy OOMYHO
CHeM(MUYIHE 32 0ApeheHO TKMBO MJIW OpPraH




ojuMa eexTopcke henunje
omrTehemwma TapreT henuja y

ujama |l Tuma nmpeoceTsbUBOCTH
CHTMYHN ¢y (DU3HOJIOIKAM MEXaHU3MHUMa

YKJBYYEHHUM Yy OJI0OpaHy OpraHvu3mMa oj
MaTOr€HUX MUKPOOpPraHu3amMa




ja CUCTEMAa KOMIIJIEMCHTA

u3anuja u parouurosa

TOTOKCUYHOCT 3aBHCHA O AaHTHUTeJA
(ADCC)

-MHXHOUIMja/cTUMYJIALIKjA pelenTopa

0e3 omrehewa TkKUBA



I T mpeoceTIbUBOCTH

Antibody

Complement-mediated Phagocytosis by
lysis extravascular macrophage

Antibody-dependent Recor blockage
cell-mediated cytotoxicity

Musby ileins and Jerised ileins voonigh, © 2003, Z000 by Wusby, o,



He peaxuuje (mpu TpaHcys3uju
OMIIaTMOMIHE KPBHE I'PYyIIC)

0JIN3He 0oJiecTH HOBOpoheHueTa

* AYTOUMYHCKE XeMOJIUTUYKE aHEeMHU]e



Bolest Ciljni antigen Mehanizmi bolesti Klinicke i
patoloske
manifestacije

Autoimunska Membranski .~ i1 Opsonizacija Hemoliza,

hemoliticka eritrocita (Rh, antlgenl i fagocitoza anemija

anemija krvnih grupa, | antigen) eritrocita

XEeMOJIMTHYKA 00JIECT HOBOpOheHUETA

DEVELOPMENT OF ERY THROBLASTOSIS FETALIS CWITHOUT RHOGAM)

Placenta

Maternal
H{HCUIM i()f

Plasma

Mother

-3 Co R ? Anu R
[ 2 ] IoM
Rh-spcc ific B Lc‘“q &
Mcemory ccll

antigen

1st Pregnancy

© Plasma cclls

IgG

Mcmory ccll

IgG anti-Rh Ab crosses placenta
and attacks fetal RBCs causing
crvthroblastosis fetalis

Znd Pregnancy

PREVENTION (WITH RHOGAM)

Mother
(treated with Rhogam)

@ B ccll

__ Rhogam
=

¥

Prevents

B-cell activation
and memory cell
formation



OMIMja HEKOr
OJiokaaa nporeuHa (dakropa),

1jux omrehema hennja/TkuBa

M ayTOpH, U JaH JaHac, 300r cnelu(pUIHOCTH
3]IBajajy y MOCEOHY I'PYyILy - IIPeOoCeT/bUBOCTH V TUMa



a TpaBUC

[IMO3HA aHEMH]a



Klinicke i
patoloske
manifestacije

Bolest Ciljni antigen Mehanizmi bolesti

b\

Gravesova bolest | Receptor Stimulacija Hipertireoidizam
(hipertireoidizam) tireostimulirajuceg TSH receptora
hormona (TSH) izazvana antitelima

The pituitary gland secretes
thyroid-stimulating hormone (TSH),
which 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
@

@ TSH

@ thyroid @

hormones

Cpr

Thyroid hormones act on the
pitulta_lg to shut down production
of H, 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

o

éé; > O
b

v&)\.
£ %

® " @

Fig 13.9 © 2001 Garland Science




Bolest Ciljni antigen Mehanizmi bolesti Klinicke i
patoloske
manifestacije

Mijastenija gravis | Acetilholinski receptor | Antitela inhibiraju Misiéna slabost,
vezivanje acetilholina, paralize

smanjuju ekspresiju
receptora

Normal events at the neuromuscular junction

acetylcholine Na* influx
receptors muscle contraction

muscle

Myasthenia gravis

e ® @ ¢

‘- A ’f - .'.: :‘( - o.:

neuronal impulse

L 2
@ - &
acetylcholine receptors© no Na+ influx

internalized and degraded no muscle contraction

Fig 13.10 © 2001 Garland Science




* AyTOMMYyHCKa 004€eCT y K0jOj ayTOaHTHUTeAa IIpeMa
yHyTpalitbeM (pakTopy 0A0KMpajy Be3nuBame Buramimtaa b12

* AyroaHTureaa rpemMa raCTpMYHVM I1apyjeTaaHUM
heamnjama y3poKyjy BIXOBY gecTpyKI1jy (ImopemMeha;
IIPOAYKIIVje YHyTpallmer (pakTopa)

* /labopaTOopujCcKy Haaa3 KO IIEpHUIIVIO3HE aHeMje:
- HeaeTeKTaOmMAHY HUBO BuTamMuia b12

- IIOBUIIIEH HIBO MeTUAMaA0HCKe KuceatHe (MMA)

- IO3UTYUBHA ayTOaHTHUTeAa IIpeMa yHyTpallmeM haKTopy
- IO3UTMBHA ayTOaHTHUTeAa IIpeMa racCTpu4HUM
[lapujeTaAHM heanjama



Bolest Ciljni antigen Mehanizmi bolesti Klinicke i
patoloske
manifestacije

Perniciozna Unutrasniji faktor Neutralizacija Poremecaj

anemija parijetalnih ¢elija Zeluca | unutrasnjeg faktora, eritropoeze,
Gastric¢ne parijetalne | smanjena apsorpcija anemija
celije vitamina B12

Failure of vitamin B,, absorption in pernicious anaemia

diet diet

parietal cell
secretion
stomach T TR

S ‘Jﬂmﬁ

it

-
.y

plasma cell
secretion

B,, absorbed from gut B,, not absorbed




BOCTHU

CKH KOMILIEKCH C€ W3 LHUPKYJIalH]e
JIA154] Y aKTUBHOIINY:

- MOHOIIUTHO/MaKpodarHor (parouUTHOI CUCTEMA

- KOMIIJIEMECHT A



- III Tun npeoceT/bUBOCTH

IIprcyCTBO HMMYHCKHMX KOMILIEKCA Y
HUPKYJIALW]U HUJE€ IITETHO

C€ UMYHCKH KOMILJIEKCH TaJI0XKe?

C€ UMYHCKH KOMIUJIEKCH TaJIOXKE?

dopmupa)yhy KOMIJIEKCE aHTUTEI0-aHTUT'€H
(MMYHOKOMILIEKCH) KOJM CE€ TaI0KE Y KPBHUM CyJOBHUMa
Ha MecThMa TypOyieHIIH]e (IrpaHamka KPBHUX CYA0Ba) WA
BHCOKOT IIpUTHCKA (IIOMepyIn U cuHOBH]a). OBe 00IeCcTH
Cy OOHMYHO vasculitis, artritis 1 nefritis.



d MOJKC HACTATHU YCJIC:

a HMYHCKHX KOMILIEKCa
a aHTUTEHA Y OpraHu3My WJIu
YHCKOT CHCTEMa ayTOAHTUTCHIMA )

Or (HeI0OBO/bHOI') YKJIAKHAHKha UMYHCKHX

* moBehamba mNponyCcT/bUBOCTH KPBHHUX CYI0BA,

gyuMe Jje€ oMoryheHo TaloXkeme HMYHCKHUX
KOMILJIEKCA Y TKUBUMA



€KCU UCTAJIOXKE Y

KOMe ce MMYHCKH KOMILJIEKCH
¢ MOYK€ OMTH yIaJbEH OJ1 OpraHa u3
Ojer IMOTUYEe aHTUT'€H WJIM U3 KOJE€T MOTUYY
MMYHCKH KOMILIEKCH



POY3POKY]€ CTBapamE
€Kca y KpBHU

yhy UMYHCKH OPOLIECH TaJIOXKE
JIUM KPBHUM CY10BUMA

voOuuajena MecrTa: NIOMEPYJIH, KOXKa,
3IJI000BHY, ...

* MCTAJI0KEHN UMYHCKHA KOMILIEKCH IIPOY3POKY]Y
HacTaHak uH(iamanuje, Koja M3a31uBa

omreheme KPBHUX Cy/0Ba U OKOJIHUX TKHUBA



[l T mpeoceTpuBOCTH

Dajy CUCTEM
1 Makpodare.
Y0-uH(pIIaMaTopHe
1 HacTaje 3alabemhe 1
Ocnobahame ciiodoaHx
pajuKaia, JIM3030MaTHUX
>MOTAaKTUYHUX CYTICTaHIIU U3
>HTHO aKTUBUpaHUX hennja y3pokyje
cheme 3110Ba KPBHUX CYJI0Ba, CJICICTBEHA
peraiyja TpoMOOIUTa, U TKHBA.

Macosna aenosuiyja IC n ®Ux0BO
HEYKJIalkhakhe, MOXKE Y3POKOBATH O0IUTEPAIN]Y
U 0OCTPYKIIM]Y JyMEHA KPBHOT Cya, IITO
pe3yJITHpa NCXEMHjOM TKHBA U OpraHa.



Imunokompleksna | Specifiénost 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) ¢eliiskog | Nefritis
glomerulonefritis | Zida streptokoka
Serumska bolest | Razni proteinski Sistemski
(klinicka i antigeni vaskulitis,
eksperimentalna nefritis, artritis
Arthusova reakcija | Razni proteinski Kutani
antigeni vaskulitis

(eksperimentalna)




YCIEI MEeP3UCTEeHTHE

CKe 0oJiecTH

TW HACTAJIC MHXAJIAIMJOM AHTUIEHA
pMepcka rmiayha oqrHocHO
XUIEPCEH3UTUBHU MMHEYMOHUTHC)



KOJAM C€ U3 KpBU OOJIECHUKA M3/Baja
e henuje xpBu Bpahayy.

Jokaga CD40L
e Autu CD20

e UHayKIuja ToJlepaHINje. CTUMYJINCAbE AJI0PEeaKTHBHUX
heaunja na mocrany peryaaropue (I1L-10, TGF-pB)



aHak |V Tumna mpeoceTIbUBOCTH
XOIHO j€ HajMame 12 caTu




IV T nmpeoceT/buBOCTH

Type IV
Immune Th1 cells Th2 cells CTL
reactant
| Soluble Soluble Cell-associated
Antigen antigen antigen antigen
| IgE production,
Effectar Macrophage Eosinophil :
'mechanism activation activation, Cytotowicity
Mastocytosis
IL-5 {} eotaxin| {}
<>
@ (=}
5| & |
ve v W TS i
chemokines, cylotoxins,
cytokines, cytotoxins |inflammatory mediatorsj
[Example of Contact dermatitis. CI;romlc as“thmia, Contact
hypersensitivity| tuberculin reaction| ¢"'TONIC aliergic dermatitis
reaction rhinitis 7

C

(generally associated with type |

allergy




cien 00IHK

OMAaTO3HH 00JIUK



aliTeHe KOju ce HaJia3e Ha

€HU 1 MaJie Cy MOJIEKYJICKE Mace
OKO PEaKTUBHU MOJIEKYJIH KOJU CE KOBaJEHTHO
MHE KOKE€ U TKHBA

IICHETPHUPA]y Y CIUJAECPM IJI€ CE€ BE3Y]Yy 3a IPOTEHUHCKE
CTBapajyhu MOTIYHH aHTUTEH (aJIEpreH) CoCo0aH 1a

KpPEHE UMYHCKH OZITOBOP
SUIMNOIUTUY KH XallTeHW MOT'Y /1a IICHETpUpPa]y y JIaHTEpXaHCOBE

henwnje rae ce Be3yjy 3a HUTOILIa3MaTCKU IIPOTEHMH HAKOH Yera ce
npe3entyje CD8+ T numdonutmMa

XUAPOJAMTHYIKY XalTeHN Ce BE3Y]y 3a EKCTpaleyJIapHE MTPOTEHHE
HAKOH 4era ux yHoce u o0palyjy Jlanrepxancose hennje u
npukazyjy CD4+ T numdoruruma



KOHTaKTHU JE€pMATUTUC

O @

D C’Q

Pentadeca Skin

catechol protein

molecules

Poison ivy Pentadeca
catechaol
molecules
combined with

skin proteins

7—10 days 1-2 days

-~
fe Ty
l \
i
v Y'ef
<l W,
A

T cells —-:»T memory cells —» Many active T cells

¥
(No dermatitis)

Primary Contact Secondary Contact



/

MuaykiuoHa ga3a- ceH3uOMIM3anuja

/

JlanrepxaHncose ( henuje npouecyupajy
U npukazyjy ra y ckiaomy MHC
I/l ximace cnenmraaum T mumdonuTMa

Wuaaykinja neayiapHe UMYHOCTH ce o4dekyje 3a 7-10 gaHa of
IIPBOI" KOHTaKTa, a Moryhe je ma u meceru npoly. To 3aBucu on
XEMM]CKE CTPYKType, KOHIIEHTpAllM]j€ aHTUI'€HA, Ka0 U OJ
T€HETCKE IPEANCIO3UI1]e MT0jeIMHIIA

[IeneTpamujom Kpo3 KOKY

ociobahajy ce koje npeno3Hajy NKT

hennje xoje nmpoaykyjy IL-4 mro crumymuiie Bl numdonure na
npoaykyje |[gM koju kacHH]€ aKTUBHPA]y KOMILIEMEHTH CHCTEM

IITO MOjavyaBa HH(MIAMAIIA]y



/

Emunuranmuona — egpexropcka ¢gasa

Edexropcku T numdonnTy MupKyIalujoM I0CIIEBA]y 10 KOKE
IJI€ IIPEII03Ha]y aHTUTEH ( )

Thl mumdomutu cekperyjy TNF-o u IFN-y

Thl7 cy Bakau 3a nH(pIAMAIHN]y jep CEKPEIM]jOM IIUTOKUHA
npuBiade jour Buie T aumdonyra u MoHonuTa. CEKpernjomM
IL-17 u IL-22 n3a3uBajy nponudepaiin)y KEpaTuHOINTA,
XUIIePILIa3nu]y enuepMHIca, IIITO PEe3yJITUPa leTOBUM
3a]1€0JbaE-EM.

CDS8+ T numdbonuTu urpajy 31a4ajHy yjiaory y naroreHe3u
KOHTAKTHOT JIEPMAaTUTHCA.



=ensitzation phase or CLHo Elicitation pnase of CHo
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ITOKa3yje aa Jiu
M3JI0’KEH HEKOM

gomuaupa | N1 mian Th2 ogroBop

u [hl aumdpountu ce
UIIY Yy MPUCYCTBY aHTUT'CHA 1
CII000hHEHUM M TOKMHIMA HA MECTO
yHOCaA aHTUT'CHA MPHUBJIaYe ApPYre,
LHecnenuduuHe” henauje



TyOepkynuHCKHN 00JIHK

[ e v )

5%
o) O

24-72 hours

\

Figure 12-25 Immunobiology, 6/e. (© Garland Science 2005)
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OpraHu3mMa Ha

pP3UCTUPakha AaHTUT'CHA
arae henuje nudepeHTyjy y

nuHoBCKe heauje (enr. Langhans giant cell)



H]€ TOCIEanIa

y 0OMYHO yCMEpeHe nmpemMa henjcKum
a]y OrpaHUYEHY TKUBHY JUCTPUOYIIH]Y TE
YHO HUCY cUCTeMCKe Beh cy opran

TOra TKMBO MOXKE Jia Oy/ie omITeheHo TOKOM ““HOpMaiaHOr”
oarosopa T numMdonuTa Ha MUKPOOPTaHU3aM:

v TBC,

v Hepatitis Bu C,

v Muoxkapautuc (Coxsackivirus B)

v Cynepanturenu (Kawasaki cuaapom)



@ Kasni tip preosetljivosti
CD4*

W, T<elia ,——\

Cltokmn

i tkivni
antigen

Normalno celularno tkivo

Zapaljenje

u"‘"

Enzimi neutrofila,
reaktivni oblici
kiseonika

Ostecenje tkiva

@Citoliza izazvana T-Celijama

Liza celija
i o8tecenje tkiva

uMonuru (DTH)

Thl ~ IFNy -~ Mo/MF

Thl7— IL-17~ N

CTL



Bolest Specificnost Genetska KliniCke i patoloske
patogenih T-¢elija |udruzenost | manifestacije
Insulin-zavisni Antigeni pankreasnih | Insulin, Poremecen 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, moguéa | NOD2 Zapaljenje zida creva,;

bolest creva

uloga crevnih
mikroorganizama

bol u trbuhu, dijareja,
krvarenja

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

Modifikovani
proteini koze

DTH u kozi, ospa

Hroni&ne 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
(toksicni Sok
sindrom)

Poliklonska
(superantigeni
mikroorganizama
aktivisu T-celije
raznih specifiCnosti)

Groznica, Sok povezan
sa sistemskim
oslobadanjem
inflamatornih citokina




€ ¥ MPOrpecuBHe

C Cy CBpPCTaHe Y MMYHCKH IOCpPe0BaHe
cKe 00J1eCTH

eheme TKUBA KOje mpaTu NpoMeHa U ocjio0ahame u
cjio0ahame CONCTBEHUX MPOTEUHA — INUPEHE eNUTONA



KopTukKocrepouau

okrHa (TNF-o)

pecuBH (IIMK/IOCIIOPUH, PallaMHUI[HUH.....)

+ AHTaroHucTu pegenrtopa 3a IL-2
+ brokaga kocrumynaropa (B7)
+ UHayknyja ronepangmje - IVIG



Lek

Mehanizam delovanja I

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 prol-i%era_{:iju limfo-
cita inhibicijom prenosa
signala posredstvom IL-2.

Kortikosteroidi

Smanjuju zapaljenje inhi-
bicijom lucenja citokina
od strane makrofaga.

Anti-CD3 VrsSi gepleciju B-gelija ve-
Zzujuci se za C i pomaze
g::i-r:gl'gons'(o fagocitozu ili komple-
! mentom-posredovanu
lizu (koristi se za tretman
akutnog odbacivanja).
Anti-1L-2 Inhibira proliferaciju T-celija
receptor blokiranjem vezivanja IL-2.
ntitel MozZe takode da opsonizuje
anttelio i tako eliminisSe aktivirane
T-Celije koje eksprimiraju
IL-2R.
CTLA4-Ig Inhibira aktivaciju T-celija

blokiranjem vezivanja
kostimulatora B7 i1 CD28
molekula T-celija
(klinicke studije).




