PEAKLNJE ITPEOCET/bMBOCTI

VuctutyT 3a IlaToaomky ¢pusmoaornjy




Peaknje nnpeoceT»UBOCTU

3 I/IMyHOCT
3 I/[MyHCKI/I CUCTEeM
» VIMmyHCKM 0ArOBOP

» IIpexomepHu 1 HeoaroBapajyhn MMyHCKI OATOBOP Ha
npucycrso Hekor aHTurena je XMIIEPCEH3MTVIBHOCT
VAV XUnepceHsumueéna peaxkyuja.
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Peakijije npeoceTbUBOCTHU

y OCHOBU 1IMajy HeKV MMYHCKM IIpO1ieC
aHTUTeH! — aaepreHn
IIPBM KOHTAKT — CeH3MOman3aryja

APYTU U CBaKVl HapeAHU KOHTaKT — MaHMQeCcTHa
aaeprmjcka peaxkimja

Iloaeaa:

IIpeMa BpeMeHy Koje IIpOTeKHe 04 KOHTaKTa ca
aZepreHoM A0 aleprujcke peakiyje: paHe ¥ IIO3He

[IpeMa HaToreHe3u UMyHCKUX omrehema (mo Coombs-y
n Gell-y) sa IV Tumna



Peakniuije mpeoceTbUBOCTHU

Typel Typell Type Il Type IV
Untitled-1 copy IgE IgG IgG Tyl cells T2 cells CTL
A Soluble Cell- or matrix- Cell-surface Soluble Soluble Soluble Cell-associated
ntigen antigen associated receptor antigen antigen antigen antigen
antigen
Complement, . IgE production,
Effector Mast-cell FcR* cells A';:'b"dy Complement, ||| Macrophage eosinophil Cytotoxicit
mechanism activation (phagocytes, g tel‘ls phagocytes activation activation, 4
NK cells) gnafing mastocytosis
v immune
platelets B
> ’
+ e
complement
A
v “ng ¥ v
)
-
“ - vewv vyVvey
chemokines, cytotoxins,
cytokines, inflammatory
cytotoxins mediators
Example of Allergic rhinitis, Some drug Chronic urticaria Serum sickness, dfrou'::::':s' :h“:‘o"'::c Graft
hyparsansitivity |asthma, systemic allergies (antibody against Arthus reaction tuberculin chronic au;rgk rejection
reaction anaphylaxis (e.g. penicillin) FCeRla) PR rhinitis

Figure 13-1 Immunobiology, 7ed.
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ITATOI'EHE3A I TUITA IIPEOCET/bMBOCTU

» (PUBMOAOIIKA OCHOBA | THIIa IpeoceTANBOCTI: MMYHCKM
OATOBOP Ha BHUILlelleayAapHe I1apasuTe

» UASHTHYAH CAe UIMYHCKUX peaKliija aKTUBICAaH aAepreHOM
IIPOY3POKYyje HacTaHaK peaxliyje IIpeoceTbnBOCTY TuIia |

makrofag Ty 2 limfocit

cozinofilni lecukocit

B T~ 2 ==



I TUII IIPEOCET/bBOCTU

makrofag Ty 2 limfocit
O -

34 . B limfocit
alergen O’ B

eozinofilni leukocit




HAJUYEIT'hU AAEPI'EHUA

» AHTHUTeHU KOjU 13a3uBajy TUII I xurepceH3uTuBHe peakiuje
ce Ha3VBajy aldepreHn.

» IIporemHm: crpaHu cepyM, BaKLiiHe

» busHU moaeHn

» /leKOoBM: IEHUIINAVH, CyA(pOHaMIAY,
AOKaAHU aHeCTeTUIIV, CAaAULVIAaTI

» XpaHa: opax, CyHILIOKpeT, jaja, rpaliaxk,
I1aCy /b, MAEKO

» IIpoayKTU MHCeKaTa: OTpOB I14eae,0ce,MpaB/bl OTPOB

» Crmope ruBa

Aaake XXMBOTHUEbA



Kapakrepucruke aaepreHa

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

Protein T-cell responses

Enzymatically Allergens are often

active proteases

L d Favors activationof IL-4-
QW aeso producing CD4 T cells

Low molecular Allergen can diffuse

weight out of particle into mucus
. Allergen can be readily

FRgity Soludle eluted from particle

Stabl Allergen can survive in
abia desiccated particle

Containspeptides

that bind host Required for T-cell priming

MHC classlI

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



Prvi kontakt
sa alergenom

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

Stvaranje IgE

Vezivanije IgE za FceRI
na mastocitima

Ponovni kontakt
sa alergenom

Alergen "—.—r‘

\/ B-celij

B-¢elue koje
sekretuju IgE

ok
TH2 celija

&‘( IgE

Aktivacija mastocita
i oslobadanje medijatora

Meduaton \

Citokini

Vazoaktivni amini,
lipidni medijatori

» |”
el

Reakcija kasne
Rana preosetljivost || faze (6 - 24 sata

(nekoliko minuta nakon|| nakon ponovnog
ponovnog kontakta kontakta

sa alergenom) sa alergenom)




dase | Tua mpeoceTbLUBOCTI

» paHa ¢asa I Tuna npeoceTbNBOCTI:
—T1ounibe 3a 5-10 MuHyTa 1 npoaasu 3a Mame o4 1 cara
—HacTaje akTuBalyja MactonuTa 1 0asopUAHNX A€yKOLIUTa

—HacTaje Ba3oauaaralyja, Hopehame IIpONyCcTbUBOCTY KPBHUX
CyAOBa U ClladaM rAaTKyx Muinmha

» KacHa ¢asa I Tura mpeoceTsUBOCTI:
—Io4nbe 2-8 caTy Iocle KOHTaKTa ca alepreHoM

—KapakTepullle ce akyMyaanujom nHpaamatopHux heamnja
(moceOHO e03MHOPNAHNX A€YKOLINTA) 1 HACTAHKOM TKVIBHIIX
omrehema




FceRl

Signalni
/ lanci FceRl

H

l

| Signalni putevi |

@ \ Transkripciona

Enzimska modifikacija ., _aktivacija
arahidonske kiseline citokinskih gena

Granule
sa preformiranim
medijatorima

@, Q@ Citokini
\ Li Oo

pidni "=
« medijatori
Sekrecija
a
D
£
I Vazoaktivni Proteaze ! ! Prostaglandini Leukotrieni ' ' Citokini npr. TNF !
amini g @ @ @v
Dilatacija Ostecenje Dilatacija Kontrakcija Zapaljenje
krvnih sudova, tkiva krvnih glatke (mobilizacija
kontrakcija sudova muskulature leukocita)
glatke
muskulature




buoaomiku epext Meaujatopa
peaxiyje IpeoceT/bUBOCTU
TuIl 1

Vascular leak

Biogenic amines
(e.g., histamines) Broncho-

constriction

Lipid mediators
(e.g., PAF, PGDgp, LTCj4)

Intestinal
R hypermotility
A&fi\{ét@ﬁl
mast ce x
: Cytokines
(or basophil) (e.g., TNF)

Inflammation

Lipid mediators
(e.g., PAF, PGD2, LTC4)

Tissue
damage

Enzymes
(e.g., tryptase)




KANMHUYKE MAHNDECTALIUJE PAHE IITPEOCET/bMIBOCTUA

IgE-mediated allergic reactions

Syndrome Common allergens Route of entry Response
) Drugs Intravenous (either |ncrea§ggn\::scu|ar
Systemic Serum directly or following permeability
anaphylaxis Venoms oral absorption Tracheal occlusion
Peanuts into the blood)

Circulatory collapse
Death

Acute urticaria
(wheal-and-flare)

Animal hair
Insect bites
Allergy testing

Through skin

Local increase in
blood flow and
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 Vv iti
Peanuts Diarrhea
Shellfish Pruritis (itchi
Food allergy Milk Oral ruritis (itching)
Eggs Urticaria (hives)
F?sh Anaphylaxis (rarely)

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




Anaduaakromana peakiyja

CUHAPOM KOjU Ce KAVHNYKY He MOXKe pa3dANKOBaTU
ICTU MeAujaTopu

ocao0abame MegujaTopa Huje Ipoy3pokosaHo IgE
aHTUTeAVIMA

HlIje HeOIIXOAaH ITPeTXOAHM KOHTAKT ca uputupajyhom
CYIICTaHILIOM

AHadunaakToMAaHy peaxiyjy MOIy u3a3BaTu:

pu3nuku pakTOpM (EKCTpEeMHe TeMIlepaType,
3payderne)

XeMMjCcKM (pakTOpM, HEKY A€KOBU VI BEHOMU



Anadunaakca uau anapuaakronaHa peaxkuyja?

Cause: Mast cell stimulated by:

» Physical injury (e.g., trauma, radiation, temperature extremes)

+ Chemical agent (e.g., toxin, venom, enzyme, neutrophil-produced protein)

« Immunologic process (e.g., allergic reaction/IgE anttbody, activated complement)

Result: Degranulation Result: Synthesis
(release of histamine, (construction of leukotrienes
serotonin, and chemotactic factors) and prostaglandins)

Nucleus




IlaTorene3a anagpmaakrongHe peaxkiyyje

» puKcarmja cucreMa KOMIAeMeHTa:

>

ocaoOabame aHadpuaaTrokcnHa (C3a, C5a) Ha 11p,
PaAVIOKOHTPaCTHU MeAVJyM

CTBaAparbe KMHIHA.

ACE unxudburopu

AN

eKTHO oca00abame:

XmcraMmHa: ornnonau, haemaccel

MeTad0AUTa apaxMAOHCKe KICeAHe: acClIPpIH,

HECTEpONAHU aHTI/H/IHCl)]laMaTOpHI/I A€KOBI



II T rrpeoceTbUBOCTU

» Hacraje ycaea peakuuje IgG u IgM antureaa ca
aHTUTeHJIMa KOjU Cy eKCITpuMypaHu Ha heanjckoj
MeMOpaHu:

® KOjI Cy cacTaBHI Aeo heaujcke memOpaHe

® KOjUI Cy KaoO COAyOMAHM aHTUTEHU Be3aH! 3a heaujcky
MeMOpaHy (HIIp., A€KOBI)

» Mexanusmu kojuMa edekropcke heanje nszasmsajy omrehera
TapreT heamnja y peaanujama II Tuna npeocerbusoctn
MAEHTUIHM CYy PU3MOAOIIKIM MeXaHU3MVIMa YKAbYYEeHNM Y
040paHy OpraHusMa o4 I1aTOIeHVX MUKpOOpraHu3ama

(DaxTepnja)




komplement

&
(&

aktivacija sistema
komplementa fagocitoza




II TUIT TTIPEOCET/bMBOCTU

@ Zapaljenje posredovano komplementom i Fc receptorima

Aktlvacua

Fe === neutrofila =

receptorl
Produktl aktivacije

komplementa N 7,
WO C5a C3a)
% % Enzimi —
m, neutrofila,

A4 reaktivni —
/ medijatori Zapaljenje
Aktivacija kiseonika i oStecenje tkiva
komplementa
@ Opsonizacija i fagocitoza
Opsonizovana Fc receptor Fagocitovana
celija celija
- >
Fagocit
W  C3b receptor Fagocitoza

Aktivacija
komplementa

i




Tle/lI/IjCKa IIMTOTOKCMYHOCT 3aBVCHA O4 aHTHUTeAa

A) TosprmHckn
I9G FeyRIIl

dHTIUTEeH
‘Jﬂt}#

- e~

"heanja 0610xeHa NK heanja Youjame heanja
aHTUTeAMMaA 00A0KEeHIX aHTUTeAuMa




Kannnuke ¢popme nnpeocerbuBocTy Tyiia 11

I1o Tuny 11 peakuyje rmpeoceTs1UBOCTY OABUjA]Y CE€ YIAaBHOM
caeaehu nponecn:

» TpaHcpys3moHe peakmje y caydajesuma 138. ABO
MHKOIIaTUOVMAHOCTA

» XemMoanTmdka 00oaect HoBOpoheH4daau y caydajy Rh
MHKOIIaTUOMAMje

» AyTOMMYHCKe XeMOA3He aHeMIje




Group A

Group B

Group AB

Group O

Red bloo
cell type

Ny QP \ T A7
Antibodieg = f\ X <‘ X </\ X <\
N— N\— N— N\—
present //\/ | //\/ | //\/ | //\/ |
Anti-B Anti-A None Anti-A and Anti-B
Antigens ? * *¢
present A antigen B antigen Aand B None
antigens




XEMO/ANTNYKA bOAECT
HOBOPOBHEHYETA

Copyright © The McGraw-Hill C: ies, Inc. Permission required for reproduction or display.

Rh-negative Cells from Woman In the next
woman with Rh-positive becomes Rh-positive
Rh-positive fetus enter sensitized— pregnancy,

fetus woman’s antibodies maternal
bloodstream (¢) form antibodies
Rh-negative to fight attack fetal
woman and Rh-positive red blood
Rh-positive man blood cells cells

conceive a child




I1I Tirx npeoceTbMBOCTHU

» MMYHCKM KOMIIA€KCH (KOMIIAeKCY aHTUTeHa 11 aHTUTeAa)

y OpraHN3My ce CTBapajy TOKOM MMYHCKOI OArOBOpa
(pusnoaomIKY IIpoILeC)

» MIMYHCKJ KOMIIZ€KCH Ce U3 HUpPKyAaliyje YKAambajy
aKTVIBHOIIINY:

—MOHOHYKAeYyCHOT (paronyTHOT CucTeMa U
—KOMILAeMeHTa




111 T ipeoceTbLUBOCTI

» boaect VMMYHCKIX KOMIIAE€KCa MO2Ke€ HaCTaTll YCAEA:

erioBehaHOT cTBapama MMYHCKMX KOMILAeKca (Koj
[ep3ucTUpaba aHTUTeHa Y OpTaHMU3MY A aKTUBallyje
VIMYHCKOT CIICTeMa ayTOaHTUTeHIIMa)

* CMambeHOr (He40BO/bHOT) YKAambakba MIMYHCKIIX
KOMII/€EKca

erioBehama NponycTHAUBOCTY KPBHUX CYA0Ba, YlIMe je
oMoryheHo Taa0XXeme UMYHCKIIX KOMII/AeKca y TKMB/Ma




ITII TUIT ITPEOCET/bMIBOCTU

Mehanizmi
deponovanja antitela

Efektorski mehanizmi
ostecenja tkiva

@ Ostecenja izazvana antitkivnim antitelima

Talozenje
antitela
o*‘-‘ )ﬁ — >
/ Mobilizacija i aktivacija
Antigen Celija zapaljenja
ekstracelularnog kPOSfledcvana
matriksa omplementom

i Fc receptorima

Neutrofili i makrofagi

Ostecenje tkiva

@ Ostecenja tkiva posredovana imunokompleksima

CirkuliSuci
imunokompleksi

Krvni
sud

Mobilizacija i aktivacija
celija zapaljenja
posredovana

komplementom
i Fc receptorima

Mesto taloZenja
imunokompleksa

Neutrofili

Vaskulitis




III TUII ITPEOCET/bVIBOCTHU

» OBaj THII peaxknjyje IIpeoceT/bIUBOCTY MOXKe OUTU:
» aokaam3zosaH 00ank- Arthus-oBa peaknmja

Activation of complement

e : eleasos infl g Local inflammation, move-
Ex ,°fa“. ym;ect'ed.anﬁgen Local immune-complex == mmatory ment of fluid and protein
in immune individual formstion ‘mediators C5a, C3a, and §ito lisstie. and blood
with IgG antibody ' C4a. C5a also induces : = S

wstcoll dearanviatios vessel occlusion

= =
= =

1-2 hours

Figure 10-30 The Immune System, 2/e (© Garland Science 2005)
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CucreMmckn 00auk (cepymMcka 00aecr)

antigen:antibody
complexes

antibody
against foreign
serum proteins

foreign serum
proteins

Level in plasma

\

foreign serum Fever, vasculitis,
injection arthritis, nephritis

Time
(days)

Figure 12-23 Immunobiology, 6/e. (© Garland Science 2005)



III TUII ITPEOCET/bVIBOCTU

» AyTOMMYMHCKe 00AeCTu:
Sistemski lupus eritematozus
PeymaTonaHu apTpuTmc
Goodpasture-os cuHApOM

» Peakniuja Ha 2eKoOBe
Peaxiiyja Ha IEHUIIVAVH
Peaknuje Ha cyadpoHaMuge

» VIndexTusHe OOaecTH!:
IIoCcTCTpenTOKOKHY TA0MepyA0HeDPUTHC
Menununrurnc
XernaTuTuc

Mononykzaeo3a

Maaapuja




IV TUIIIIPEOCET/bBOCTU

» HUje IIocpeAoBaH aHTuUTeAuma, seh T ammponurmma
» 3a HacTaHak 1V Tuma rpeocerbnBOCTY HEOIIXOAHO je

HajMarbe 12 catn

Type IV
Immune Tl cells T2 cells CTL
reactant
. Soluble Soluble Cell-associated
Antigen antigen antigen antigen
lg%pr?ducti'on.
Effector Macrophage osinophl
mechaniem acﬂvaﬂog activation, Cytotoxicity
Mastocytosis
oy L G - (3] G
(=] [
- g
3 s> -
@ L (O)In2
wn-y Wy 4 AN et
<& IL-5 J% eotaxin| {}
- -~ o
s
= e
v e v v v v i SR
chemokines, cytotoxins,
cytakines, cytotoxins |inflammatery madiators|
Example of _[Contact dermatitis,| Shronic a?l'l‘“"'i"- Contact
hypersensitivity | tuberculin reaction| S1FOINIC aliergic dermatitis
mac!ion rh'n“'s 7

<

(generally associated with type I
allergy




IV TUII IIPEOCET/bUBOCTU

» KOHTaKTHV O0AVK
» TYOepKYAMHCKM 00AMK
» TPAaHYAOMAaTO3HY O0AUK

» KOHTAKTHNW OBAVIK

» IIPEeOCeTAHUBOCT Ce pa3dBlja Ha XalITeHe KOjU ce Haaa3e Ha
IIOBPIUVHY KOXKe

» Langerhans-ose heanje npoilecyjy u rpeseHTyjy XalTeHe
crienuguyHuM 1T aumdponurma

» akTmBucanu T ammponutmu ocaodabajy nurokmHe 1 npusaaye
HecrienuduyuHe T aumdponure u Makpodare




KorakTHu gepmarurmc

Pentadeca Skin
catechol protein
molecules
Poison ivy Pentad'scla
catecho
molecules
‘0 combined with

skin proteins

7-10 days 21-2 days‘

T oells —»T memory cells = Many act‘i've T cel!s
(No dermatitis) Dermatitis|
Primary Contact Secondary Contact




TyOepkyanHcku 00aMK

» KaO AMjarHOCTUYKM TeCT II0Ka3yje 4a A1 OpraHu3aM
paHuje 01O M3A0KeH HeKOM aHTUTeHy

» ceundrany TH1 ammdonyuTy ce akTuBUILY y
IIPVICYCTBY aHTNIeHa U 0cA1000heHM anMQpOKMHIMA
Ha MeCTO YHOCa aHTUTIeHa IIpuBaade Apyre,
HecnenmpuuHe heauje




TyOepkyanHCcKU 00aUK

i) 'li_n_pv \n'lﬂun il
I

RN

'Y

24-72 hours \

Figure 12-25 Immunobiology, 6/e. (2 Garland Science 2005)

\
Tyl iz prethodne
mmunizacije (memorijski)




I'panyaomaTo3HyM 00AMK

* Hacraje xao oarosop
ViSejedarna OpraHmsMa Ha

Epiteloidna AdHTUTCH
celija

* Ycaeg niep3auctuparba
aHTUTeHa MaKpodarse
heanje gaudepentyjyy
ermTeAONAHE I
IIMHOBCKe heanje

Intarcelularna Aktivisani
bakterija makrofag




V TuIil mpeoceTbMBOCTHI

» Peaxkuyje 11 Tna npeocerbMBOCTI
» CTMIMYZAal¥ija AV MHXMOWIja HeKOT peLernropa,
» 0e3 3HauajHUjux omutehemwa heauje

» Graves-oBa 00aecT
» MMacTeHMja rpaBuC

» HepHUIIMO3HAa aHeMIja




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

thyroid @
ormones

©

> £

= =

= =

Thyroid hormones act on the
pituitary to shut down production
of TSH, suppressing further
thyroid hormone synthesis
(feedback suppression)

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

continues to cause excessive
thyroid hormone production

=

=
:-_:C@

Fig 13.9 © 2001 Garland Science




Normal events at the neuromuscular junction

acetylcholine Na* influx
receptors muscle contraction

muscle

Failure of vitamin B, absorption in pernicious anaemia

Myasthenia gravis

euronal impulse
L J

= A F e

acetylcholine receptnrs no Na*t influx

internalized and degraded no muscle contraction

Fig 13.10 © 2001 Garland Science

stomach

By, absorbed from gut

parietal cell
secretion

plasma cell
secretion

By, not absorbed




