dclia) ale i JBlaa
A 3kl
dolial) ale b datia

s

Ot dada (S Ao

3

FENEWR
a slal) 4,18



Introduction to Immunology 4clil! ele donia o

(s g b (3a) Al SIS 4 36 da die pily g Gl VL ALY e auall Ul Jleall ey

pathogens s jaall Jal gall udiy elidl Jeall ash Cua (W8 5 bl by yhady adl oy

Jeall psis Sy Sadll e Glaad) ) ALYl a6 Al a sandl Aolasy e elaill 5 Lgiaaleas
Al ) da el LAYy ctumor cells pl s Y WA (e paliilly Laayl il

icli) daadie j Al (LSS doli) daadie Lelis Gl e el Jleall o Shy
(b

: Innate Immunity (&,kall aclill) Laaiill 4é eliudl SLIY

Llaiul Slaal ol & Gy Sl e o gl Gl Jlo L a8 anad | )ll Liacadie j el

danly y daalgw neutrophils Al LAY o 485 JUal) Jass (ad ey jSaall GlIN diarade Lo g Apclia
M A3 Halls Uy S3S1 (a 3300 ¢ i

DAL A e g dald U Sy A gan g AaS 3 AT ol g Aacadidl e Lcliall SV Jadi
peaadl ol IS5 5 W gad danlli g oy g )Saall J i pdal

Aoklaall e Yy alud) Alall Jas g Y1 Galgall
lactic Calll Laela SIS 5 (ANl Cilay 3Y1 5 cdpadlall sanall ol 3 AS - Aias)l ol sall o

ol (A 25 54l acid
Gaob (e Ak jadl ol 2l IS5 normal flora dectadll afil ol bl 15 gaal) alall
pladall g juall e Lhudlia

dall okl cdify s S Ba c(Juad) B 305 cliyie) L) clgd o
.complement 4aaiall dlaall J) 8LaYL



Al LAl ¢ granulocytes Ll LAY Jals ;(:\:-UJ\ W) Lolall S Sall
Slua gy «dendritic cells 4ilaaidl WAl «pature killer cells Akl
.monocytes/macrophages 3 xSl Slaaldl/is 53l

:Adaptive or Acquired Immunity (2wdSL! of 4a. S dclill) Laazil! el SV

:MJ
L33 L3 B and T lymphocytes 45 5 431 4 gliaglll LAY 14 la <l oSa (1
. Antibodies 33uaall slua¥f) :Ahla @l Sa (@

e e il Alaiua¥) (ylead Agelia 5_SI3 3 g 93y coanadial) Lo lial) Llatull Sl delid) 3,

ALY )l Ss

(AnaiSall) A3iusil) g 4y hadl) Aclial) cpy 4 e 11 -Y Jgand)

dgiuil) dslial) ay hil) Aclial)
KF P T clela i Loy i,

Ayl S Ayl 8 Relid)

Lol LA g liadll LAY [l LA @ Galadl | Al et Sl
saliaall slual Aadiadl Aaall g cdgmgaall Sl




:Antigens (Cl\-‘n,\ﬁ-'u*l\) Sl aiall

Aelia Llaiu) Slaal o auall L yan sic 5,08 4y 2 sale 0o 5ole (Gl o) Al
LSSl dal gl g call ol (g ladl laadl Jia) A G ySa A3y 5a 5 oy Suall @30 005 L) acaliall
.‘....mﬂcf.i.g_)éBJLA‘;‘J‘c(du,)ﬂ\d}éqi&ﬁﬂlh)&d‘ﬂiﬁ_,)ﬂbcﬂage]la

s Olaiuall Clally

Sy eliadl Sleall 4us e 5,880 4l :( immunogenicity ) deliall a5 e 5

Aol el
de i) Llaasy) s aa Le ¢ Jelddll e 5,8l 33 :( antigenicity ) Laaiaadl 5 all
Saliaall sluaYl Al

s o Aue il Llail) Al e 1alddie ) Colacaiuall adl o oSy

fiady elie ladul juiad e 308 4y 2 Glaaiue 4y Immunogens deliall Cilalge )
e liadl ladu¥l Gl i

Call aa Jal V) giSay 3 ppua <l a4y ¢ Haptens (el Clisagal) ) cluaild) Y
covalent S ik Ja y » Le) LiasS a1 13 V) s Lo lie Lot jiad Y L] e lial)
delia Llaial Siaad of ¢Say Waaie «carrier dalall e (33 (5 ) ST 452 e (bond
I3 Ay g s Jeal G LiaS ClS je Gl Gl dae Jalally 20 o
3 Lpadiaall o i Cdlelis JE3 e dpelia ladul Giaad of (Kary clisnad 3 sa Ay 5a 01
AW ang

Cua ¢ gelia Jaad Sl 5a gelf-antigens 451 Slaaiuall y0e5 : Tolerogens Jesdll Silal ge Y
A sl Camtine Cilagial s Laalee pie Ayial) syl i okl NS Zeliadl Jlea pley

:Epitope (S i gidiuall siaall) sl

WA o 535 gall Lcliadl cdliiuadl daul g s jaad sl aiusddl (o ¢ 3a sl A Al
- 0 e Alulu (e (ST 200 5 skea o) Jals Jb auaiuea) JalSs Bale Co il Gl das 5 Yy Ay il
Ada e 81 aa g sale y caalall 44 jal adan alge 4 UL Kl il e ol Al palaal Vs



ey jeae Lgie JS ddainadll (i o Adlisae 4 gliad LA Gipedi o oSy Cum canl )l i) b
Adldla gaaY

146-151 _
COOH

Laleuwas $)-) SO

O Hls ddas guds
Jie3 tertiary protein
clalad! ke, aholill
Jies Leau.epitopes
oales CLuL plivt
Silaslel) ACAL AipeY

56-62

NH2

113-119

1Sl haial) Cisial
rea Gilduaiual) Caial

Jparticulate 4exsa sl soluble antigens 453 Cilaaiua 3 J) Al 5udl) ) (Y
¢ 99 ) gle (g giad A clalal) s qua (¥
2 :univalent uniepitope antigens 4silall sam y HSH Lolal Claaiva |
(Hapten 433 :J0) 33 jhe Adila (e 5 )lie Silaualias
:univalent multiepitope antigens <iailall syse Sl Lalal Gilaaive
Jidentical epitopes 4kl Cilaila Sae (5 ga3 Cilaalios A
multivalent multiepitope <lailall s HISEl Saaie Sladalinee &
Alliie Cldila 320 (5 9o Claalius A 4 tantigens
1) Baelusal) 40 LBAY o Waldie) qua (¥
: T-cell depending antigens 435 LA e sadiaddl Clazivdl |
Gl dina (ga QA ol JgY) Ciiall o A e WA mhaul e (g ja8 Ly Slaaiee A
L) asii Ay 4 slaagdll LAY \ede b a3 <Major Histocompatibility Complex _sS)l ol

\



elediul i (cytotoxic T cells LAY Al sl UDA Al ) Ly (o g 5Saalls B g3 gall 4080 S
38 B lymphocytes 4l 4 liailll WAl 5 phagocytosis s sSall dald 3 Sl Sliealdl jiad
(T helper cells s3cluall 4500 LAY Ala i) Clacaiuall ol 55las slual

: T-cell independent antigens 4:53) LA e sadiaall e Sladaiudl o

5 pdlas AL LAY 55l aglaiid (Cliad il Su) i e Jual G 43N Glaaliee A
Siaay Bl HY1 o 5,08 daid Clagadl ddaadla] L solias slual 318 Saclad) claldll Jaxs 40
A A api) 5 anaadll (31 5300

Type of Antigen Description =~ Example

\\ Univalent uniepitope antigens One epitope Haptens

)\‘)ﬂ\ Univalent multiepitope antigens Many epitopes of Polysaccharides,

the same specificity Homopolymeres

Multivalent multiepitope antigens Many epitopes of Proteins
different specificity

L..u;.‘.,,:ll Slalall 2o G Slaaiual Cigiial 1 Y21 JSA)

: (Immunogenicity) 4eUall 315 o sdiuall 538 e 5 55l Jal g2l

el (e Ly 2 il (55 of g Lelia Alaiu) SaaY o( foreignness ) 4l )

clagy ol of aay 38 deliall Al e 50l 3 Ll 1 Gsall o)l Gl saaall Ly
Laiy elie Llatul Slaa Glle 5,8 W oaills JUS Ve ga Sl By sa o)l @i
Lisasd Aigmaia 538 jaal) A 50l 0l 55Y) I3 iyl

AR



glycoproteins 4 Sl Ciligy ydly Cligy )l s Ale 5 pa 1SSl Juall r
a3 Ly (duelia Lladul Slaay 4lle 5 )38 &iI3 polysaccharides daaaiall by Sl
A 508 GId el alaally o aal)

Bamie Gladla e (5 55a3 Al g sainall iy il icomplexity el aS 3l ada3 ¢
e g siad Al agadl Slaiall e Lelial Llaaud | ias I multiple epitopes
Baal g ddla

:Recognition of self from non-self <3 Ga SIA jaal

I e (13 ) Y al ¢(312) pusadl (M) 3 a3 Lisma 5ala ol La s S 13 L el gl aay
S ) Al el Gle Sl Saall (A 535a 50 O3S Y (Al aneadl LOIAT S jpaall 4308 ) 451 46 pee
Lngalal) 4K LAY SIS JE) G And ey jall ) g 5Saal) dia e lia Aladiul sy 5 jsaal)
Gl daa Sl ja e LS e o jad LA CilS 1Y) Lad A8 peal S neture killer cells
s ¥ Sy il 36 g3 gall g Al pudl LA (yamy o Lazg MHC T Jo¥) ciiall - €l apaaill
55y Agmalall ST W da 55 (A Aaluadl 000 UMAN (ya A8 anpeail] (38 53) Cilsine

:Immunological Receptors 4 Uil cliival)

ol J i GLESH 4o i Sl 5Saalls Llal) (e puadl laa el oLl Sleadl gty (S
o il Gelidl Jitudl bl ) (5 Cua Leliall Ol daul g <l 23y Yl Clyy Sual)
Agelie Llaiul (3l sy cJeukocytes laandl Sl S daplis

Lo Ay pal) sl y iy g jSaall e i yati laai (5 580y Ao 53 CEIe e liall Jlgall iy

Y Al oy sSaally At jall ol sall o Cipati Al daadll e E ey (5 kil pliall Slea sy

Gadal panadl e g e I Lelid) lead) elli daplall aall LIS 8 sde 2a

L )i die A0 Bllai g ya g dalasa (e iy e lie Jiifiune 4 gliad A1 JS Gl Cya (Sl aialuaall
Anaiuall G5 aua dald e lia Lladul

'Y



: Immune Response 4 Uiall 43wy

:ﬁ\r“éiﬁ“\wy‘ﬁjsw eladll 4S ol (5 920 a,;,lqsulj._\lld\);)q;

—

o) (A e S Jsad e lid) Sleall @il Ay (oY) Aa ja) (Jo¥1 sl |

innate A kil delial jualic Ly asiy (Rl Lelidl laiuy) As e)aslll ilsal Y
. iImmunity

o) g3 g Saall o elialll (e ansall oS3 o) 1) 26 al0) Leliddl laaay) ) AN As ydl Y
Al Aladll y A gilly el )5 LESH Aliall 90 3 Ua Ay yhaill deliall jualic

I o Saall o elialll day) ) Als pall g

T or B memory 4 ol 455 4 liagd 5 SI3 LA JS& e 4pelia 5805 JS&5 - duaall dls yall 0

.cells

L F



JJL\AAM ®

oall dilae dilae Calls | delidl ale Jays



dclial) ale il jilas
A1) 3 lalaal)
4, i) Aelial)

KK
Ctdau dada U'b _d_e

LY daala
a slal) 4418



Innate Imunity 4, alla el ll (0

aall e J3¥) glidll i oA non-specific immunity awadial e delidl 4l 4 Hhill dclidl

ee Leilain) Guadi Y pathogen oayeadl Jalaly Lol Jan Ji 52al sie (a5 Sy Siall 2

oy Jand Wil gl iaadia j2 5 gea Ll Sy Sall dagliag W jualie a8y dilal)l IS
Cn wmiing AndCa) Gelid) L3 LS WL arad® Yy iy Sl pgan Lo i Ll

saom LA (s a6 LS Sl doliall Jaadiy Janlis 3 Laga | )50 4 kil doliall Caaliy

antigen <l s jlal) LN, Lauis T helper cells saebua) 45050 4y liad) LAY clinmy)

.presenting cells
Aghala G S 5 e lia LA 5 415 Sal ga (e 4 haill Ao il () S35
idaly o dol plindad ydy auald) ) @il ySaadl J5a Bans 1 ASalSaal) Gl gl

Sl g Sl s aiey auall ) GRS Jang tadludl Al

i) eallS Apa il Dl ae Juall W D) auall eljal plas Adalaa) el .
epithelial A aUall LIAN, Lol aiddy il jall aual Apkalia Sale i ¢ paragll s
cells

el B Gladl oLid)l oSS cciliated epithelial cells <la¥) iy 4 allall LAl .
ALy 3 jadaall U S0 ae Jalidl o 535y sl

-1 &)l ja) gall

e b2l ) Jax AN cll Sl Qe Jit gk saeall 685 (3l : HCL sl JglS Gaea -
ekl

pois Cus afil jall dias 00 Led y aliaall auaadl Jil g (B 5 : lysozymes Al clag 3% -

L () (5 Laa LSl (g 5lA) laall aglaay

V¢



28l el gai Jadis (3 jad) 352 ga sall Al Galaad) s Jactic acid Gall) paas -
sail (g5 all aally Uasi y : lactoferrin and transferrin Cusded) il y G 8 GO0 .
A Lgila ya 5 L syll

1l alaldl

leiudlia (3 Hha (e Aaniag]) sLiall 4 alal) o A yadll ol yall JISS normal flora dacUaall al yall aad
B ball ol jall el gai 2S5 (53 Jactic acid Ol padla 1 Lpdans o 485 LS caladally pall Lo

s(Jeaal) B A3 iy ja) Laldd) Cil gSal)

Jual 53 Ao liall LA Lgaldal 5 )L Sliiy 0 oo 3 ke CliS gl ¢ cytokines <lisS siaad) -
34 JalgaS S gl (any Jand LS cdpulie elie Lladul @l juiadly ey Lad
i gy Y] e JS SIS gl Jadi y dpeliall LA 5l sail Jaw 5T growth factors
Jinterleukins < 5 55V 4 cinterferons

4elidl LA i : L1 — IL12 0SS0 VY Oe 0555 : interleukins (TL) <UsSsd AN -
L Gt )l Jual gill da it

eliall Laalga dine JSAT i85 Janlii A0 JS& Jadl (i g 0 Yo (e (0SS : daadall e -
Alghally adiall Clisi 5y ans o i LS allad U 5 g jSaall (5518l laall ardasly o 48y (53
.opsonization (Aesld) Llae 3 ja%)

totiaall Ll (5 jlaall y Dpaniagll Sl (3 8 Lalll Lulag) Clafy : defensin O -
@oiall eLiall (3 Lol Sl Gaaaty oY) cula Sl (5 RN auaall 318 any A
OY) (i gudaly aly ecilin g il Aslaa (3 50 Led LS clgllas ) (523 Laa iy phaill y Ly iSill
Al g Saall g auaadl LA (el S

\o



-: Immune Receptors 4 hill dcUall 8 4uoliall cdliiual)

5 kb 4l CEa e 58y A jaal) Jal gall 2 JY) gl Jas (5 kil oLl lgall iy
rCanall 5 Jai g oy g Saall e sl 5 sl o G el o585 Ui

: Pattern Recognition Receptors (PRRs) dalll juad i

praall LA e aa 5 Y Ay Sy jSaall (8 U 4 jal) QS E e daadll Gl COGEwe (i e
Jaall e 35a 54l lipopolysaccharide (aall sxidl Sl «flagella LSl dal gul Jia Al
Pathogen- 4 yaall Jal galls ddas jall 45y jad) o Slailly CaS) Al Gl o pad y cal jad) Al | Sl (g 1)
Aasi yall 43 jall z3lailly Cliiaall &b LS )l (523 cassociated molecular Patterns (PAMPs)
O el dady gl Alaall 3iaS (cytokines) A 3 L) Sty p (3] () da el Jal padly
waadl daladl e elaill LlaY) ad e JI phagocytes aadll LA

:Toll-like Receptors (TLRS) J5 = dgaadl) Cdliiocall

O ) Ly ) 28U A0 O lall elle g Cun AgSUN LD (A aY) (53 58 (g i)
s toll = O g Land Ciela Ua (a) JSEN Ay )2 925 5 5 e 4y yhad (5 gan] Agas Ly 3 485 Toll
O Leidanl Js5 iy ) zliad 468U L0 ol ) < plsall Jl @D GlSy (@il e s
zhaul o 22 gy caall judd Cliiee e le 32 TLRs Js5 — Al Cliiuall  ytady ¢yl jaY)
leie gl Vo ¥ Ja G e S8y d 2 5 dendritic cells 4ilaiiall WA s macrophages <l
S e panal L) s oSl IS (o J 55 Agaadl) el (pe Aiinn JSI (803 Spa ¢ 000 Nie
lipopolysaccharide 8 al) ssiall Sy TLR4 Aliiuaal) Jas 55 Miad U7 9 2z pudll Jal gall (50
paes e TLR2 aliiuall et Laiy cal jall 40l L ,5S00 cell wall (s slad) plaadl 8 3 5a gall
Aitaal) Ll cal jall da gall LSl (o3l jlaal) ciliySa aal 4 lipoteichoic acid <l sSs sall)
LSl Leardind 3l flagella dol gD JS2Q (55l 48y flagellin (s » Sle <iai® TLRS

(s g il o L 58S 8 aa 5 CpG A (b jas Aags A S e TLRO Alitiusall oy y (S jall

"



Slaaf e HIE G jae dale IS o Ly i Gaadi O J g o Al @all aakaind e ganaS
agi yall iy jall e Ciya®i TLRs Cliinn o STl laaly (i (i jaal) Jalall Jgas aind o5 9
Ade eliaill Lo liall LA sl o Jand s a yeall Jalally

Agkay) 30 43S ya 9 TLRs Cbikiesa 1 1-Y Jganll

(ligand ) A ) S yal) ALl
TLR

LSS g gl Gandd (5 oladl laadl 8 45ias Clasiy ae daii 55 TLR1

paas aay s siall jlaall Peptidoglycans OS\s saius ae dasi 53 TLR2
LSl g 51al) laall 3 52 54l Lipoteichoic acid S5 sall
KL P

double stranded Viral da; il z 53 jall gas g il U ) 5 Jasi 5 TLR3
RNA

& 25> 54l lipopolysaccharide sl 2aaiall jSud) ae o 53 TLR4
ploadl ALl 1 Sl g 1l laal

Bacterial L sSdl Jal Y o sS4l flagellin Galladld (3 oy dasi 3 TLRS
flagella

Jlaall 83 g g4l Lipoteichoic acid 585 sulll (aesy Jag 55 TLR6
ploadl daa sall Ly, (5 4100

Jshill 4335 (53l Zymosan (s say I ae SIS

Single stranded Viral RNA Ja ! (saa¥! s g paill Uy Jasi 55 TLR7

Single stranded Viral RNA Ja )&l (g3la¥! pus g 5aill Uy Jasi 55 TLRS

'y



LSSl 431, ) il (A B3gasall CpG 4! M pe das 5 TLRY
Sl s il 5

g ra b TLR10

: Killer Activation Receptors (KARs) ALl Jaylil Coiiua
aaall LIS A Jaidll GLESS) e 5,08 Ol Nature Killer Cells aagadall 4S5 20080 Jaas
MICB 5 MICA 3¢alu ddagjall Cliyjall 25y Hudd o 5 00 a9 A ol SOy (pand
Lol )l (go3 Cya il judall LA o ISy e Gl Ll Sl WA e s A

gl Al U8 e dpaplall 4SSN 3ial ) MICB 5 MICA by oy 561 Jayis 5 \ians

: Killer Inhibition Receptors (KIRs) AL& Jayis )i

i s Al Clie o8 KARS Ciiue Uaul g s3gaal) LAl Lagplall AN Lag 5 Wlls
28 G Siaa G J5Y) Ghiall Gl e (Ulehl) ssed apdi KIRs A5G Jali e
sl gpall 381 ) Slaine (s se g aieal aiad s g ll (e 188 Y @l g caagdl LA e MHC T
iy ped Ol Lmadal) ASH Caaay 1) Ay LOAD Al 4000 il glialll Caiaid LAY mdaud

O Caany 13) Wl y ccingd) el ) ja5y Jill) dlae o Lgdld ¢ aglall (5 gl aa 4301 e MHC 1

Adagiaaa) el J8 lae Jual 53 panidall (5 giasall G 93 S gl 38153l Sildins a0

: Complement Receptors paiall il
i ol gaS Lpany Jand L0131 Gy jadl (e B2ias 4o gana (0 complement daaiall aall Callss
lae a8 iy g sSaall g sl (s HAY) aaiall i S (any Jag 55 Laiy bl adsa ) Leliall LAY
45lialll LA 5 phagocytes Aadlll LAY e adiall Cliias 2 5 Cua ¢ opsonization desld)
Saall daaly JULy pathogen o seadl Jalally Aad jall adiall Uy e Sualy LA Gl 4 6855 (A500)

.antigen-complement aaie-daiua o liall

YA



: Fc Receptors Jsiiall ¢ jal) Cliiva

¢ j»lly <Fragment Antigen Binding (Fab) <aiwaly Ll ¥l ¢ ja (e s3liadll slualyl callss
e A4 o il daiially Slaall aall bals ) (5335 « Fragment Crystalizable (Fc) Lkl Jiall
Fe ,skill JAA ¢ jall Sl a4y (Fo bl ¢ 5all (4 JSS 5l ) Fab adaiually Ll )Y
saliadll slual e G il Macrophages 3280 Cilseald) s Neutrophils dasdl LA e 33 5o 5l
Antigen-Antibody i sua-daiue eliall daall daal; J) 537 Lea dgilaaine ae o yall
Uil 53 W 35 a3 Y g 4y gaddl 5000l A Silacaisadly s 5 o) 3 5aliaal) slua) Ll ccomplex
IgE & 55 Oe 53ladll slua) dasi 35 of (S G (ol [QE Ciliiana yind) ¢y biiall ¢ jadl Ciliiuna
Jkiy basophilis 33l LYAN 4 mast cells &ball WY e Fo lidl ¢ jall Clitue pe
(allergen gsuaall) 4 o il aaiiadlls Jass 5 Ja LehasdSS (50 e 4 ball L)) mhans o diiails
Ga Ja¥ g sl pal el aamy jedadl ¢palivugll Jia Jailus gl (33Ul e samill 5l 4 jlall 4480 jia3 Leia
(Caadll Lo jh e lis

:(&U‘J\ Load)) Ay glil) il gSal)
LMally ¢« nature killer cells 4kl A5@ll LAy ¢ granulocytes dsusll LAY Jads,

.monocytes/macrophages 5 xSl Suenlil/cs sl S s ¢ dendritic cells Ailaxid

:Monocytes / Macgrophages 3 xSl Slhald) / ¢ 5ill Slaa g

A5l 3 )5l (8 53 ga gall eliandl aall by S (e 7Y+ monocytes s Slas g LA Jis
Jfiaiy emacrophages 538 Slaaly I By Aaaal) I S Cua Wge pdl 4 Wagay 055y
llay y ¢l g ySaall aa Ao e Il glés Jas Jia phagocytes 4l sial dally LA 5 sl Silaald)
A A 28l kupffer WS ed cauad) 0o laal 5 OlSa s Ailise eland Clpaaldl e
Lliay gal) Clianldy 4501 3 ans LS gLl L microglia aeSb s «daball 1a3Y1 8 histocytes
.alveolar macrophage

'4



1o 8mS)) Slanldl Ciills g aaf apdli (Say

JAIE @ ghadlly Gy ySuall danl Alee 435 :phagocytosis i s ySsall daaly -
LAY Ja VL 45 Jasay ¢ Jaadll el CO0EIwe 22l 6 el 3y g ySaall (e Dpaaldl i
.phagosome dasly 5 yad JS55 5 e g
.phagolysosome s 43aaly 5 528 JS2I J[ysosome Ala 5 a8 ae Aaaldl 5 il 225
s Gl 3l (e Aall 5 i) 3 4 giaally Sy Spall ABEN o gall L) g3 oy Seall Jiy -
Cngoued wSl G4y cnitric oxide sl 2Sly <lysozymal enzymes
free radiculs 3 sl 3l SIS 4 chydrogen peroxide

S ltiaae Sl Jals 6&9}%%\&)‘ e opsinszad‘x“ j}ﬁé‘ﬂmw‘ én:ﬂ_,
e CiaS Cua «Fe Receptor Suadl auall (o kil JUal ¢ jall Cliia y «C3b padall
7590 galiss y antigen-antibody complex Saiae pua-daliee dselial) Cilsinall

Laal salall pluavl j5a5:)-Y 1SS
LI WD) daslys Slaazddl
.phagocytes

il e 1g 5 5 sl Sliaaldl 55al Zalld) LA 458 (50 e 1Al ausadl LIS alas daaly Y
Al Alaall (e 23l aUaaldl g Azl LAY (e Al



Claaald) Ly a5 Slaaiuall La ladl WA 4 68 :antigen presentation <laaiual ya e Y

epitopes daiwall Cildaa e &3 ey Alad) Clay 3V Ul g5 Lelilady Silacaiuall daaly

xS el (380 ) N e J 5V Caially A ye Sac busall 4300 4 jliaglll LAY Ladas e

e L liu) die 5 Sl Cleald) Gl ccytokins (SluSsidl) LY Clisy p gLl -
(s sl dakaia ) (5 AN Aeliall LAY g Clpanlil (e 3y jall g Aaad) LA diaS SIS gl

:Neutrophil Granulocytes 4al) 4zl UNAY)

59l o elanll &y SI e LSV anall JSEG 5 o3l 4l aamia LA = neutrophils daadl LA
Dfingy ¢ Clelu (gt A lal! dikhie ) Jeal Cua Qleal) Sigaa ie Aladul (J V) Ay 6 gadll
Aa Gl say e Ladle pal pall b ¥l Jaea plis |

s cilay 3l (5585 Slas e o 500 sl (5 5iag ¢S 10 (VY G La Aaall LAYl 4l
o sl a1 et cintracellular Killing <ils jSeall (51 Jalall Jill Wadind (5 ,al Al ) 4a
el dll ey g c&_)‘...ﬂ‘@ﬁ_,{:u‘dﬁw*‘w*ﬂﬂ@&‘d’h“#, ‘.\.3‘ Yo o € Aaddl
A 4 ol (S 31 ) juall (ga 20l A Y5 il slall 5 g
s aad) Cailds

Y Claaldl GSe o ed Bagana @l L8 of V) @aadl LAY ) gl o)) daaldl a3
C¥aall @by @l il Glaaiedl gase e 500 Cugly WA olha daaly apliind
ostiall ¢ 3all C it y «C3b aadal) Cliiue Jia opsonins (Rasldl  jas o) ga) U graasl) COLEL
JFcR

1ibassll GiliadN)

dihis J a5l chemotaxis el cially e dglaal sl JS35 Lpelial LA auads
4elial LAY oS Y 3laS chemotactics b (eand 4ilasS 3 o 35S 55 ) 35 oladl 205 Cua dilaYl
sl gsa )

Y



:Eosinophils Granulocytes dasal) dauall LAY

ol =) (lsa Cliaaall JSE 5 ¢ 0¥ Aias 451 Y1 Letlua fluai¥ |l a3 Cuan
Gl il colaal) o La gead y clliball o Jilall (e pliall daga (I 55y cpall i eliagdl il S
b5 Aaanll Adal) oIS sy (55 IGE g 5 O Bl plasaly il s (ot ) o Lfaga sl
e aainall (5 Al arandls Llaall s pany ¢ Lidlall o AT 3 gay Sla 531 (3LS 25 (e 5 Siaall anally
.antibody dependent cellular cytotoxicity Juaall auall

Jall a3V e Wit o) g Jo¥1 g sill-daubiall o i clelis Cadall 3 daeal) LA selus
IV s Laaall LAY duas sl AN ((Rasbuall Jajil aaY) dapasll) histaminase (peliagll
Aglila (al el ol Lpuiaall Ja iy Cpplaaaall

:Basophil Granulocytes 3!l 4zuall LAY

cpdl A elagdl Gl KU (e 7Y (e JBT JSES  dlgilina (e S 8 mast cells 4beall LDAT) 40l
S €08 o 55 (BlhaS LaS cdpdiall SOl S dailu g (e WA O ey eOpalinned) Leilana A (535
@ebiall diadl Uaud gy s2adll i) JRiSy dpuluadl o ji COlelil Glaal (3 aaliy (S gl aal ey

JgE-allergen (wsss-IgE

:Neture Killer Cells 4saal) 44 LAY

Oa Lnalaal U JSE5 y oy gliaglll LAY ciiedd 5 5 08 <y liagd (e 5 )ke Agalall cilSSlal)

s 3 3illy B g2 gall LAy a5 5V LA (e paladll A1) sae | )50 anli S (5 kil Leliall Slead)
gall 3 g2y GannTi LS gyl (5930 392y (Ao Alall Sl TV CUS Gl dpagdall ASHN Jais
e XS5 Sy puilly Be g2 gall 5 Al pudl LA e (585 Ay MICB 5 MICA 2%all 4dasi )l
i Jll lee Laglall A4S o35 o Sy AL Japlis S iian Ul g3 AT Sl B3l LA
G il Siaal 403 g pe (e 3B Jal (e (KRS A3 Japds Cidliinne) il (ja (5 53] dc gane

Yy



O JHl L o syt S 1Y) JE)) lae A ) aiuY) g MHC T JY) Caiall - €l agill
> (MHC T apeaill 38 5l Silsina (i je oyl I Silas g il Gamy g o) 531 WA Jpad S ¢ gazalall
38 1)) Ny A o (0S5 ol Lo Cilaaiiadl o Gajaii Y Al LAY Aalud) 4500 < jliadlll (e 4SS
J‘@&yaﬂa‘;‘wu&‘q&g&_’uﬂ\m|)ﬁ@hb&)&MHCIJJ&‘M‘—)}ﬂ‘M\

LA L) lslall) Lad e Culi 6 g3 90

Yy



)Jw\ ®

salh dilae dlae calls | delidl ale oyt



dclial) ale il jilas
LA 5 falaall
aaiall jlgd

Aac |
Ctdau dada L;'b _d_e

LY daala
a slal) 4418



Complement System e.oil! Lt o

(oSl gelaall Bl oo (5 AV auandl 5l gaay o) LoDy (B Uiy 3 Yo (e aadall lgad) 5SS
Ot cig)hl“a&u‘ QL!‘,SAuA‘.aSAH M‘Mt&g‘q,z*ah‘ 3_)‘,.-‘;‘.4'14“ C.IL'QS‘,)QGE‘,
aaiall il S aal g cBdliaall alua VIS elidl Jeadl (e s il il fSa Jae JaSy g paly 43 aaially

Cl, C2, C3, C4, C5, C6, C7, C8, (9, factor B, , factor D, factor P, and Mannan-
binding-lactin(MBL)

Lt (POU JS0 Ledaplil by dali je 5 e B Jeadll G Cladidl a5 sdaddal) Jaydds
Jaylal) Al sl A Q’m‘ dadidl gl g2l dadia Jaylis U‘ ‘,;‘ cascade reactions

Sl @il e aals i antigen-antibody complex (Shias s -duaiue) deliall ilsiadl o) 5
canad Lpuailly Japliill (5339 by S £ g5l and (g slall laall (3 392 sall mannan JSes Jie 4 5all
Ga g A3 (C3a Jia) a (@5 Gajall 385 6 jue Aad (el ) dadid) 3055 ) aadall i gSa
35 ((C3b Jia) b ayall 225 58 Aady coliapdl iy KU SLasSll QNS (5 a0 dia y (o253 Al

.membrane attack complex eLiil) daalga dina (5 oS5 10 Al ALl 3

-7 ST 2050 L) SBlaall (gaals ol aaiall Jasdis

: The Classic Pathway 33 dlal) -
dla¥l (e Fo Lslidl ¢ 3alh ( Clg, Clr, Cls deill Slaa gl ga s8all) C1 Jas
e iy «Clq e il saa )l Aol 53 Ldlaains ddasi yall [gM 5 IgG g 58 (e 33badll
C2a, Y C4 5 C2 3% psiprotease mi S Jany o sy lalill Clgrs JisSis olls
.C4b, C4a 5 C2b
(3% a5t C3 convertase a il Jiins 31 C2b,4b Jad) Laiid C4b 5 C2b (e IS 2%
.C3b 5C3a I C3

Y¢



C5 (34 a5k (C5 convertase) C2b,4b,3b 23a a3 3l ladia C2b,4b Siaall ae 223 C3b

.C5b 5C5a

membrane ¢Liall Laalga dine JSEI C9 (e usite 3 C8, C7, C6 32 SS: C5b by

g2 Lan il o) A o oy ySuall elie A LS Gy (31 attack complex (MAC)

LT g5 ga g Lgllas )

: The Lactin Pathway (5SOU) dllea -Y

mannan S« a« Mannan-binding-lactin(MBL) sSall Jad » o5 llea

MBL-associated serine protease Jaiy 13 5 Sy Suall Gany 7 shau e 3 5a sall
(C3 convertase) Sad C4 5 C2 oo JS 3% Il (MASP-1, and MASP-2)

sl llaall 8 LS dapdill dlul 48 el y C2b,4b

: The Alternative Pathway Jsadl dlwal) ¥

@l daidl Sl Jia ) o Sadl mhae o A e CUsSe as 5 dad) clludl (B

B Jalall s C3 osSall aa (pload) dlud) sl (o 51ad) jlaaldl 4 Lipopoly saccharide

.(Factor B)

iy iy C3b,Bb aixall zil Factor D 4dawl s Factor B 5 C3 (= JS G4y
.unstable C3 convertase

Stable iy 53l 5 C3b,Bb,P diadll J£231 C3b,Bb 2=l (Factor P) P Jalall L 5
.C3 Convertase

C3b z\&Y C3 paiall (3o 3 3all 35 C3b.Bb,P dixall 5 53

C5 fazy) C3b,Bb,P,C3b > daa (sSH Giludl diaall C3b (e el dasi
.C5b 5 C5a (i J) C5 3% » 5 ( convertase

CsS3l C9, C8, C7, C6 AV adiall Cili Say CSb adadll Jas 5 (gadiil) elluadl & LS

G oy Sadl Cigay dlad ) galal) slall b Al gag sl L)) daalea dina

Aladl

) any J23 2 3 g Saally oY1 Aol die Lpaal Y1 Laa Gl lliaddl g 58001 ellin)
(¢qEﬂ\ M‘Jﬂ\%%)})ﬂ‘h\.@\

Yo



! Ll ol Sle Sl ans rylac de Mannan S slias euer — dsalies ddae
lJu;‘ 1 .;Lfax Antigen-anti com,
L 4
C3 + Factor B MBL L/ C1q
'\ Cir
| ’ .
{K \l/ Cls
Ba.C3a MASP-1, and MASP-2 z Active C1q,r,s

Factor D (Protease)

&\ 2 \\?
C3b,Bb K

(unstable C3 convertase)

\-}. C2
Factor P B
l‘/ =i C4a l C2a
(stable C3 convertase)
e c3 «— ¥  cab2b
¥ B (C3 convertase)
C3b
C3a
v
s C3b
C3b,Bb,P,C3b G, ¢

(CS convertase) > CS G\Ls.:, C4b.2b .3b

Cs{l (CS convertase)

Ccé6 CSb

C/
S— /
Cc8 S C9  Lysis, Cytotoxicity

o 2 Loyl olllee 4 V- JSAII
C5b.6,7.8,9 ok

(membrane attack complex)

AR




sLAA)! Aaxlia ddas 1 Y-Y JSATI
Membrane Attack Complex

29y (B 5 nS 5 ) gy (i g )Suall daaly Llee : Opsonization (Aealdl L)) Akl )
LA mdaud o 535 gall adiall Cilitie W juad ol Cua iy Sudl mhau e C3b ddadl)

™" phagocytes 4l

LYy ySaall g Al eLZall A oLl daalea diaa JIB) (533 1 Cytolysis (s sladl Jlasll .Y
Abadl el o oy Saall gy Jlad Ml oL (33 a5 ) Ala ol o Ladll
eSS Qi Jal a8 (C5,6,7 dinall SISy C5a 4823 Jasd ; Chemotaxis asSll dall .Y
$ 33l dikaia ) neutrophils Al LA
5 A0 4 gliall) LA o adiall o ituay C3b 4dal ol ) sdaliaall pluaV) ) jas -
A aal 4S5y coda g Mmiiaally Adndiall 501 LIANL 4 i saliaal) slual) U0 S JS3
pedd ) (e IS Gl 3ol plusal 43S (55238 C3b (b Jymr O stbaaall (paia yal) O (3L 33 e

C3b e grub (5 sisa

4 lall LAY Sl (5 sine 3l 4 s ol CSa, C4a, C3a - Sa: : Anaphylatoxin -°
anaphylaxis &0 o} ¥) el Jia Jailu il 33) y degranulation of mast cells

Yy



Type I Aubuaall Ja i COelis (e J Y1 g 5l Lasnadl) S5 (ha Lo g JBl adiall U gSa3 Canaaal)
(or IgE mediated) hypersensitivity

Extraceliular Lipia
environment bilayer Cytoplasm

= e

| -
—
9,Sell mlasey C3b Lol : Y- S § ﬂ&i o PO

L) gy o 9,Sll Laaly 3300 \‘_).....,,” rl]&/

Lglia )l LIJlg phagocytes aaJLJ!

. CA3 Macrophages
.B lymphocytes a5LJ! NG N;ﬁ“"“"’;
] — NK celis
CR: Complement Receptor - colls
» N

: Regulation of the Complement System aaiall jlgal) adili

Gpaaa e ) ALYl LoadYl ey Laphl) pall LG JIa3 ) aaiall gl i g0
ol Jleall Jae ol i 5o 3a g5 jlalaall 638 (pa auall dlaal y ¢ )

L o) L sliad) sl a sl o 3adly Bl y¥1 C1 @Sl aulaiony ¥ (gl dlliadd i -

a3 JS2 W g (e a2 I aaall a2 Y sabiaall alea) of i 138 5 cantigen vl Y

Aggadll 550 A

Adas i aiayy C1 ¢5Sali C1 inhibitor dasi )y -Y

CO osSall el Lt 55k e cliall daalgs Naa JS35 CD5S9 (protectin) by -
(inhibition of C9 polymerization)

Jiil C3b 4828 (4 4S5 (C3b inactivator) I dalally (H Jalall (e JS Jady Joad) cllial) & €
.C5 convertase J 4alial 4,480

YA



§ S O 5 3 A 53 oLl daalga dinay Dol V) o 23U Jladll (e daglall aneadl LA gaaS -0

Ll )Y a5 decay-accelerating factor (DAF, CD55) = (e WA mhaud e 32 5a

5SS Alee Ly L C5 convertase s C3 convertase JiSi5 aiay JUlby C3b 5 C4b =
L2l Taale Sina

Y4



JJL\AAJ\ ®

salh dilae dlae calls | delidl ale oy



dclial) ale il jilas
dag) ) 3 lalaall
Lacil) delial)

KK
Ctdau dada U'b _d_e

LY daala
a slal) 4418



Adaptive Immunity 4483 aclll ()

Y el g S 4 4l §) @ kil delidl ae pathogen oasaadl Jalall 430351 dgal sall S5
Aot AN Aalial Jen Jasi o Laa dgle KN gLzl lo 5 538 S8

o) Jiledl & 555l 138 (5 3y cantigens Cladalual (e dgaa Y e o Gpadlls Sleadl 134 aayy

(a 253aa 20 mad ol Gay iy Ciday G i Bale) (g Cua A gliadll LOAD) Lo 4 Laad) 5 ikl

O Szl ) A0y 00 LAY Gt A il (e Jals Y1 6 jald iy aaly Gua 4 Sl

i LS a4y gliaall) Al A ol GSall AL e ilisall gees 33ke) lee Y ccalide Jiitne 'Y »
Analiadl Gl Ganadall e lial Jituedl

Ulaiu) 35 8 ddlisall iy Saall 5 ) gaall el Cuatiay (53 (5 Hhill Lelidl jleall e e
pluaat¥) Jand ¥ QB Jas Aad codua g pall dumiaall laa e g5 () 5S5 ASI elidl Sleall duclial)

Aaa¥l S5 pe T liad Lehaiual cpuaa y csim yaad Jelall daill (oa a3l ang ZisSS deliall oy o555
.T and B memory cells 485 4565 SR LA JS& e dclias SB35 4

oy S Aol 3y
e jud e 5,08 (S5 Cuay Leliall COliluall (A S £ o8 22 g il gl
Aaldl Cilacaiudl

Al
DS e e liall Llaiul) (el elia 5510 350 g 403 delidl Jlia :Aeliall 3 SIA0 .
Auaiuadll ediy Liaa)



-: T cell & B cell receptors 43 stialll LA cidliiu

«germ cells zLaa¥) 8 JAY dia e Jisiy Lisa 5 il 4 kil Zelidl Jlea A 4,V C il

(e A53aa 2 mady i Jiddle) Bk e ASH delidl lea 8 Laiadiall Cliluall o 5 Jida))
Oe Dk 138 (e iy cnaive T or B cell dadls 4 ol 406 8 JS 8 ) pde JS30 cliall
Al 4y jall Jdualiilly Gawadia lgie JS BCR 480 LAY COliiee s TCR 486l LAY Gl
"o Jdiaiaiie CO U 0585 e 0 Gadd gl of eladall oy Jiaall 3 4s) 5 38 G31 auaiill

- ..

: DNA Rearrangement <l ul 5 sis)

EDliinal diuadlly Jals ¥ Bhlie b Sl g gl e A gl b Cliall a5 sale) dlee

O Alaiia o gus ga g SI (A Jua) 85350 50 L ol Jal rady i Bale) o5 Cya (A1 4301 OIS

DAy aaly i (A Al e & ey JAY) Lgadany Q) Gliall ey ey Dlaall 036 Ty Lgadany
LS 2 ) 20 208 Jitad) suaiaally 1 ,¥) dilaia  dpagad) bl

mv\mq\w
Diagramatic DNA 5 H_C_
12 bp
version Sty e i the
OPPOtIte CrwNanon
|/ ¥
4
sde) 3Vt JSA
= -
ch'ull Jaiudll 3
ST -~ —<H—HTH
Dedotion shortens INversion rearranges ]
DNA DNA. but its longth
remains unchanged

™



: T cell Receptors (TCRs) 4l LAY <l

T lymphocyte &1 & siadll LA sdaf e 535 g0 <y Ja 08 5 e A5 LAY CDlitne
Jiady (MHC Sl el (331 g3l Siae Uy a0 dad jall Gladaiuddl e Goadll e A ypna
Solacaiualy Lol ;30 Jow affinity A 4all <3 4,000 LAY it

o 35 LilasS gl Saa¥) (e Al Sl antigen-MHC Siea; 4300 40800 Jifis Ll ) 2ic
Apaial) e liad) Alaiual) ilaal Nl y el Alal) daglis

:TCR_structure 4l 4181 Aliiwa s i

Al IS5 ([(B)alas ()lals sf (B ()] cxastys Coiladlis g 28001 a1 Aiina il

puai Ml cvariable region (V) 3sde dikiay cconstatnt region (C) 44U dikie e 4584

3y &35 (e Al Aliindl s Laiys VB CP «Var «Car :3blie dny )l I B g 58 (e 4808 Al
V3 5 C8 «Vy «Cy ;!

: co-receptors 4S juiall Cidliiuall

M agul 3 50 Shae o 53] Lacie Alien ks 3 TCR A5 4180 Uiiian cyo 5 LEY) 5 303

Cluster (CD4) ¢ ikl 2 giic P sacluaall Alival 038 ; Th saeluall 450N LAY e
.of Differentiation 4
Cluster of (CD8) A el 3siie A Aliicall o3 : CTLs LAY Lald) 43050 LA e

.Differentiation 8

Yy



B cell Receptors (BCRs) 4l LAY cdliiin
b Tl B Uitias I35y IgM & 95 O Tyalaus S3kiian sl e 5 ke Y LAY CDn
Al LAY e 3l 63 43 Hla Leil naive B cells 4adball 45001 4 glialll LA

i) Ao Uiall 4 glad) il Sl

O La JS55 LSl Zeliall (51801 YY) T and B lymphocytes 4l y 456l <l jiadlll <53
panada elia Jifiua 4 gliad 8 JS 2Ly @y gell ) 0) (A eliadl iy S (e 780 ) 7Y
il 1 ) La 1S5 5 4y il 3040 50500 ) (o gl odmione pa Jiaadll Jolis (533 eim g Aiaand
3813 WAy caaiual e cLaill & o effector cells 4llad LA 4aiia (clonal proliferation
S5 die e liall LaiaY) (B aalidy sl (e daulul) Clagladl ¢ 5545 memory cells
Sl b suoad] puily sl

sAilal) 4 gliaglll LAY

Ua (a5 thymus 4 yieaall saall (3 5l calaall glas (8 s ol gliadll) (e alac Y1 o) gudl Jids
4l gle 5 ) gy o liall Leliine 400 1Al uudSS W ) ghad JA y cthymocyte (T cell) Leass! G251
positive (laa)! JLERAYL cand Llaal aadiy (CD4 & CD8) A 5 £ pladll adlie ) dila)
cm oala (lyy MHC S a3 2 Sheay i3 W1 e 5,00 AN Lié i Cua selection
s pal) lacatoall Y1) e Y 400 G ol 3 ALl s L3 oS ol (381 530 deay o 5 Y A0 4
self reactive cells Jaitl) 4513 LAY e paladll 25 4060 Aa jall (85 ¢ 5aSl ool (381 ) Silainay
negative selection () JUEAYL Llaall o3a caud s ((ASN) Oladiual e e Al L)
B 4ds ol chelper T cell saebus 456 4da ) naive T cell a3l 45l 40800 s ) A
.cytotoxic T cell LAl Ll

Yy



shelper T cell 535 bual) 4350 4,13
sl u.n.\i_, il 1.".)\;.“ sl U‘h _)*\Sl\ q.-_-_‘m.ﬂ\ éﬁ‘_,i“ Jdixa u.aq.am\ Mbm‘)‘“
W\ﬁ\])y)_)sid\u.‘r—#Y&m‘@u\wﬂ\ﬂéwbw\ 92 sacladll

SIS gl samy b Gt sl 0 oy PNl 5 A Tpm i) LA 5y a3 Ll Lpadiy Al

Gl AU Al 5l dandi (A Ol Oy TL-4. TL-5 saebuall 450 0800 Gl
Baelae 406 408 L
LA AL 4 LAY Jaiy oW L2 Gl -
B oSl Slaaaldl Jads (53 (5 5 50l Ll H LS
:cytotoxic T cell WAL dalud) 4, 4,080
o LAT ALl il aalud y dildll LAY (e SV andll JS23 ) CD8 ) dlay) 456 LA A
Lelitiee Jelity Laie LAY Zaluad) 430500 Jpmis oy g eiban g il e 2 gal) GAN 5 o153 ¥1 WA Lo oLl
S‘_,.'u:gl'adSc.h.nuh 2 g2 gall jﬁ\w&u‘ él‘ﬂ|ahuadjy|mu)d|q:—_,ﬂ\ o.\.hﬁ.uta
PWEN g T P RK)
:T suppressor (T regulator) Aadial) 4l 4,180
O 2adl Ciags 4801 5 4000 4 dlialll LAAT) L 7S duss )ll Lghaga «CD8 I Apda) LA GalusV 3 A
peripheral tolerance to 4513 cilacaiuall i yhll Jaadl) 8 aalud LS (Jiladl Zouassl janall W 50

.autoantigens

:Antigen Processing and Presentation s&iwal) 2 £ § dallaa

WA (e oy aall) 363l laina Ua jall Lasiad) Cilacatusall e Laid 40800 LAY Co jas

Suaiaall Aallaa ) Uias 4500 LAY o8 ALK Lhal) LS ) sa 4 Slaaiual) o Cipas 3 35000

8 e Ay ol al ) aainal) 25305 B2 sl (o Aallaall o3 o35y cagle Gyl e 50 (4S5 JSE
MHC 2l apaill (38 53l Saay dasi o 4500 Sy liadl] (el

R



150 Lusal) 4330 LAY Lo M) Siliidaisal) 2 £

Al ol gialll s Allg) antigen presenting cells <liagiBl A jladl LAY 4 4
iy yall 5 Sl Suall daaley (dendritic cells 4ilaaial LANy ¢macrophage _sS) Claaldl
Lij  (epitopes) e iy ol jal I lysozyme W) Cilay 5V dasl g Leashaaty 4y yall
peptide-MHC II dnall aaly &5 (a5 Class [ MHC easeadll 381 53l dina (o (AU Cliiall Uy o
o] gac L) 3500 LAY Lo G el A1) oLie

s dabead) At LAY Ala 0 Sladaisal) 2 £

LA Zaladl Al LAl 4s (o Jals dasiaal) iyl (epitopes) 4asall ol 2 ase o
zhul Jo 35a sl y MHC T €l assdll 38 53l Siea (30 J5¥) Caialls dasi 3 cytotoxic T cells
@ o e oo ke A Gl5) proteasomes  Sleswdisydl psE Cua Gkl LA pea
Wy i 3 jsa Ly ¢l al ) Cytosolic Proteins Jsw sibudl ilis y 5 adasdy (Adad) o 520 s
il G35l Sea (ga J oY) Caiall Cily g Jass 3 endoplasmic reticulum e S ) Sl )
LA adlas @llyy 5 40all (5 glal) eL3adl 3 peptide-MHC I Siaall paly o (e g Uias daias MHC 1
Jal gall s Jilall e pliall 3 uaal 13gd y (AQlad) Jals Aaiall lis o5l Lale o LOAD L) 45l
33558508 5 LS g5l Ganyy Sy pill e intracellular pathogens 4sls Jaldl i yedll
daul 5 Cytosole Jymsibaadl (& Jlams (g il Slisiy  pans QU Sa (a g sy Le 408 Llia) ind
Aagi e LAl cLi2 e (epitopes <laila) leie i ol jal (a mdy proteasomes e gaasiy )
Aaall 1A Jai; o 985 5 LIAD ald) 300 LA Lggle G pat apaaill (38 53 dina (ga J5Y) Ciially

Yo



/
CYTOTOXIC /

T-CELL " antiger

Macrophage
dendritic cell

Nucleus

Slaazall oe :¥-£ JSAII
Ll Lglaelll AU

:B lymphocytes 4ldl 4 liaslll LAY

Al 408 JS Jaady calandl plas 4 3ulali g o2 caaliaal) slua) 21 e A g asadl LIA) A
lic i LS (gD 5l IgM g 5 e fadans Sliae i L 00 Bk 38 4l Ll Jidins
laaiuall e V) Gipas Y A A8 WA ke ey «CD19, CD20, Cd21 Jie jia
. 58l Cilacatiadl A0 LAY 5adS ¢ o) (381 g3) Naay Aa yall

A



Al 4 gliall) LSIAY) Japdis

«naive B cells a3l L5l LIAIL and § e 4l gSladaiue JHE o) 4501 4 gliadlll LA alans
On AV (A dapdii 5 L) aL of Ledapdis allaly g caoluaall a1 i) Y o A0 AGlAd daplis o 5L
Jelidy ¢lld y sacluall 46N LA (e 4600 5 LY A6 Wiy caina) ae 000 Gl Jitu Jelis
s Lo 138 [ TR 20U 08 e CD40 gl e Akl 25 403 e CDAOL o)
.co-stimulation < jliall Japluilly

Th Cell zr:ﬁ BCell
\ /
\ /

AL Lglaagl Aba) Jagdis ¥-€ JSAI

:Memory Cells 3 813 LJa

S (5 a0 5 pa daiaall Lgaa a3 die y dlgd oo i) dainaally lisse Ledasdi 255 pane 430 ) 454 LA A
A elia Alaiu) DU o Jand gaaiud) Gaaddl (i L WA (e Al JS83 NEie JS5
o yaall Jalall dia Ay yus g

(e La e elia JitiudS [gG Jasd Ll g a4l LA e 4l 5 SIAl LD Calias Uy oo
Auaioaally Ll W e Adll 4 ol iy § 43000 LAY 4laas 53 IgD o IgM

Yy



:Humoral Immunity 4:hlil) 4sUial)

pual¥l L 4L} Plasma cells LS UWDa s B lymphocytes 4l 4 iadll LAY el
(e cu\_, b e Glaall e A gl ) diglalall deliall 4yl Sl Sall W s q.'dl saliadll
Sy Sl
et il g 83 A paall Jal gall Za glia; Babiiaall sl o i
:neutralization by antibody < s jSuall 5 » saud) Adlas ()
@b Ll gdy g Lehalii )l (53 gl Jgmia sabiaall pluaY) Jlass Uabisy 1o sandl Uslas
L5 tetanus 1 3SH G e Jie i plaill o U 55840 o gass L o Al gal el
onall Aala iliyja Jolis ) Cangd) Aal et Claay il gliad sy yill sk
Al Jali ) cCangdl Llall (g 4lall L3al o 53 g ga SO pa (B3le 4y Si iy )
g 35 a Bliaall plual) aiad LS (LAY Alia) (pa daiag g g pail) iy Sy Sl Gl bl
Alalaall 222 Y1 J3A Ge aaall s g il J 532 IgA
el sl cililee aia LS (AT LSl Gadll saliaddl alual) addd ol ) Astes
paliall JASY Lgaadiud LSl (g Al jlaall A 3 e iy s ;YL metabolism
Al

O Jl) (230500 azan (e iSL Lals 5V saliaall slua) askind sagglutination <laaiuall al i (¥
Ji e dhandy Jgasy LaS ey jSaall JLET aiay 138 5 cBaal 5 ABS 3 Lpazand y o(§ oil) Gl (a9 Sie
FRRIRN

slaill 3 avall Jiluy il (e phagocytosis dasldl sl :opsonization (deslll Luedll) Llghl) (¥
Jla alll LA U (pe Lganly il (3 pla g il y <yl iy g Saall (i G ) ey g jSaall e
LSSl g1 il and (1801 laadly Jasss 53 polysaccharide capsule 2 Sadl aae J guasSll Sl
e AUl el Cay jpad) g sSaall Aleha 3 opsonin Cui s 558 (Sl Uay cdaald) o4l (31
LV e L) ol V) g hill eliall Jleall 3 g Clisnes Y1 any (Raalidl Glae iady g Sl
1ok L g sSae (o Aleds saliadd) plual aulaiod JHiall By e g1 5Y 53 5300 Sy Sually
b IS S 1) o il asuiation a Saiadll pupll ) (53305 14p £33 (53l Hall Ganadil

YA




psiiy Huadll 134 e et GO AadUl) LIA)) Sl (Fe dbiaall anall (a5 4Ll Jid ¢ 521
S aa-dalie o liall daall daaly

Laalga dina (33 9S8 Ladiall Aaadl Jnis il 5 ySpally el )) (s Bl aluaa) apdaiads  aaial) Japlis (€
Asayallad ) g5 5 oy Saall (5 slall sLiall 3 L5 aiaas (3 MAC oLl

:antibody-dependent cell-mediated cytotoxicity ssbaall slua¥l e sdied) (5 3l asandll (0
Lagalal) ST e (5 AY) e lial) UDAY a5 418 jiay o Say g jSaally sizaall asall Lals )|
A5 )Saall AW (5 5A1 3 ga y ey 351 (3l 325k = macrophage 5 _sS Slaaldl y NK

Toxin Virus Bacterium

¢ »)
° A%
S 35?7 4 —

S vy 1+ 1+ Y

= Receptor for
Receptor for
. bacterium.
Bacterium
| O | adheres to cell
Receptor D 'Y\‘
for toxin

Toxin Virus enters
Internalised cell

Baball plua¥l lg,Slly o gaell AUslas :¢-¢ JKAI

4



:Cell Mediated Immunity 43 sia) dclial)

Oe gl y il aa Jilad) e gl b A )l g1 Ay S3laall sVl S e a2 ) e
intracellular pathogens 4 sla Jalall 4ia jaall Jal galls oY) Ala 8 Allad e Ll V) iy jSaal)
Slla) aie 430 juasiy g cad) saliadl dlua¥) Jgeay o WA J3ls Gy Saall 393 aiay Cua
Pl 4 ks o3 i gl B ASY agama 4ad (0S8 Y L) W il L ey Sl daa3U)
o Allad 2 Lgdnay Laa (yha i) 5 850 8 oy jSaall (555 5aliadll

S asadll (V il e gl 138 Jid Glanaddy Lelidl Ladul) e AT (DISE i,
.delayed hypersensitivity Ja¥) gusaill b # (Y cell mediated cytotoxicity WIS Jaw sidll

sLOANL Jaus gial) (5 glad) aganddl) ()
Led el (5 oSl gl 53V LA 5 iyl biaal) LAY aia Lo Liall i) (g £ ol 138 4n g
cytotoxic T cells LA Laluddl 456l LA

Ciinally dagi jal) Claaiuad) o i judll Slo 5,08 CDS dtay] LA 4 LSAN AuLull 4360 LA
LAYy a1 5591 LA 65 Ll Lgansd 4gle Ja3 WSy «Class T MHC aS)) aaail) Gl il Sina (3 Y
Sl 5 il B 53 gl

SLOAL dalud) Aula) oyl
& TeR (o lall Lelitiun Jelity of qany LAY 4l 4305 ) el gady CD8 dsla) Gla)) oyl
Sas¥) I aayy «Class I MHC J¥! Cainall Sl ol (381 630 Sy Jasi yall (o gill saaiins
WA 8 (e lebmis o g puill Gany s (8 aaday LA L) 3300 A0al) Japlis of 3 il
any Lla) Al A 4l cpa 3 (JL-2 Jie Sl giadl ans (330G T helper cells saebual) 43l
S Ay LA ALl 4l lal danki) sacbuall 450N LAY dga ) 5 5 Y AY) il y il
Gl il Sldiae (3 ) S aae (ya jad Cua cdapdill & dendritic cells 4ilaaidl LAY aalus ollall
AL ALl sl A ) Claaiudl e se e 500 Ledaay Laa (JoY) Cainalle Sl agill
(o UIAL Ll 450 A0al o 5 58 (ym yaall Jalally Lgasis Ailaiiall LAl Claad o (59 nall o ol s




G g3l e e oY) Caially ddag je LAY Ll 4000 LAl L je g il gl Aaaly e 5,08
. MHC II #4l Giiall e Liase MHC T LaS)) gl

LA dabead) 40030 A8 g8 oya Aadiieaal) SR il
: [o-¢ xan] . Al iy pdall (gaals Caagd) Al LAY ALl ol Juss

Jlad 8 anndi Cilag 351y iy s (e WAL Laludl 430 i) Cilgaa (g 5ias AN cilay 351 (
.granzymes a2 33 sall s perforin (s _sl) :Leaal (e Caagdl dal)
paiall U gty 4y (gl Qll Vo e e 45y Oy 08 5oke asiosdl :Perforin ()
Aad) Jlas ) (a5 Lae o 5% sl el (8 i Slaal e 38 g5 «C9
ot (gizad) panall die agill Ayl )1 adaat oy 5 all Ala Sy 33l de yana A :Granzymes (Y
.serine
80N LAY Jaady camsall A 3ae WA e g Ji (g5 0o 5k fas ol :Fas ¢l (@
(048 Jaiy 3 (o) il S all) s Gl LRI AL
o L s e antigen-MHC 1 Sias ae LA L) 3860 25181 Jitise dals ) (503
inall i 55 g 5 ae Jeliy (o315 LIAT Aalud) 280 40a)) e fas-ligand oé (ul o= e
.apoptosis 4l sa juall Ggall () (g0 llia Jundi Gl (e a5 Caagdl 403 e
LAY wan o Jlad e L) 138 o 13 6uld s 5o LAAN pgan Jaa3 Y

£



LIl aegall Sylitl) el 20-€ JKAJI

Fas pathway Granule exocytosis
pathway

Lol 2aledl Sl Jad e Qeaiaadl Jzadl Sl : 1-¢ KA

LY



:Delayed Hypersensitivity Ja¥) gusaill o (¥

Clanlill Jala s qﬂl Lyla Jalall A jaall Jal gl s Aeliall Llaiu) e tJ‘“ jaa al g
Jia 3380 Clraald) J8 (e Lariiuaaddl (5 gla Jalall Jbll il o 65 )y WDAN e Wy i 50
T.B. dull S seac

A Al CD4 3 day) 480 WA 8 e Leliall Laiul) (e g gl 13 Sadll 23y
= p i (Al 5 (Bac bl

(Sl 4 ga (A Lgnsaniy (553l Claga 555 528 Clganld) 2uas (7

. o saall Jalad) Jiil 5 Sl Cliaald) Jpmis (€

1330 bueal) 4idlf) CD4 Aoyl Al Japlls
Al Ol ghadlly a3y CD4 At} 4500 Ala) Jayiss
Leadlady o saall Jalall Cilacatives 5 8l dgaaldl 4l dendritic celss 4ilazial LA aals .
oS ) (58 g3l Maa (e SO Calally AasS ya epitopes Ledladla )l
Ay sliagll diall ()5 Sl paald) ol Ailaiiall LAl jales
el aadiall e lud) g UYAN Jiis .
590 Zikaia Y Aaidll sacbadd A0 AN jalg -
sl Sluay WA e luje sl dilaie ) L peay die Baclud) 4500 L3S a5
Atissue macrophage 4l 5 8l Sasldl y monocytes

:Activation of Macrophage 558! dzaall haulili

(5 358 Slganlll Juis TNFa oyl S0 Jde 5 TL-2 Lead! IS e oLl 20030 30N i
S g Aniall Claaldl 5,8 Jiaall By dggadll 5550 e 55l Sl WIAAN e 3 5all 325
Baelsall A e S gl a3 a0y 3 3a0 380 G (5353 Lo e Lusall il Taliis

s el Jalal) o gLl
dals Jall miladl (a jaall dalall alasl o 13538 50l ) (8 5 Sl Claanldl Jandl (e Giagl) S5
(O gl Aall iy 31 5 pall gally Cumg 8 A€l 1 (6 gna 33 5 Dy 5 Sl Cljanll

Adrdall Slanld) U8 (e Jill A jo Apabadl Slpandall A gliall Sy y Saall maal

LY




JJ‘-&AAJ‘ ®

sala dilae dlae calls | delidl ale oyt



dclial) ale il jilas
duvealA) 3 Lblaall

Aac |
Ctdau dada L;'b _d_e

LY daala
a slal) 4418



Antibodies 3alal! f»Lw.?M o

<y slialll Leaiis glycoproteins 4 Sw Uiy oo 3oke (Leliall Gl s glall) saladl sl
Aaisall ae de i 5 )pa Jelilll e Ale 5,38 Ly cplasma cells Lo Sl LA 5 Aaldiall 45000
(@) Jrma) pusall Sl gas plana & 3oliaall sluaa ) 2l 55y (a8 e eliall Jleall 435 53 antigen
g 55 On sduaall plual¥l IS iy pall La 3 Clifig e ZY 0 (Jlga JSESy (L caaddl clalll
Ol s sla Lala

WA U8 e 4060 L) aaiadl e palddll b osely o sl aaindl g duiaall auall Ll |
Ladl aall o sainall (g il asandll Adasd g3 ol coldial) daalga dna 355k (o Aadiall Aaally 5l Ll
.Antibody-depending cellular cytotoxicity

o Baliaall alua D Al Caslls ) e

[1gM - IgG] Aaxiall Abeall Jagls -)

[IgM 5 IgG] .agglutination and precipitation <) aaiuall Cu i g gal 3l -¥

@il Gl daals Jgusy daiiaally Sliaall aniall Jals )l :opsonization (Realdl Lgdll) Aledall .Y
[1gG] .Fc ) auall o shitall ¢ jall cidliiney daluaal) Zalll DAY ddaud

[IgM 5 IgG] .(\&smia Jlasl) o sandl Aslaa -£

el G e 5 ga pall 4 Sl iy 5y Baliaal) alual) Jal ) sl il Aslas -0
iyl Gl Jals WA ) Adgas (g adiny ey l) oY by gana p gyl Jany
[IgM 5 IgG] LA phaud e 33 33 50 CDiunny

[IZE 5 1gM 5 1gG] .Sbadll auall o dainall (5 slall asandll Aassd g3 o5 Saall JB jaias 1

saidll 4l mast cells 4 ball LIAIL IgE-allergen Sieall bl )) (533 rdpuluall Ja b Jelis -V
[IZE] .Cnabinsedl Jia Guaadl) Jails 5 (33Ul ) basophils

34



: Structure of Immunology 4sUiall Uil gy sladl 435

Cliilatie olilades ¢ty Judl € e (g gialy Y cia S8 e 0S5 Leliall cliy g glall Jasad
=) a5 2 Heavy chains UL olUaia bl ¢ (L) = & Jes 2 Light chains olisds
129 disulfide bonds 455 4 5 Jail 5 3 4 ,¥) Judld) Jai 35 «(H)

5 e dihiay (C) = L 3 constant region 4l dikaia (ye day )Y Judldl (e Al JS Callss
o35 Ly (COOH) S 2 S Ao ganay 400 dahaiall 43585, (V) = W 32 variable region
(NH,) 04l de sana; 5 y5aiall dikaidl)

@ Aal) Galaall CObd Gua @lldg (1) Y Sl (K) WS & 55 Ga Ll 0585 Al Juddl
Ghidl 3 4] paleal) COlbid Cues RN Judlad) ands Laiy digiall Aludl (e 2500 dikaial)
A(8) Osbadd 5 () s 5 ¢(8) Wy o(y) Lals 5 (o) W ;) A

Calias ) canly g g5 e Adad) il (e 0N Blalia) 6 LisaY) Galaa) Clls S ABadle
,wwMy9|M,cMM¢M|M%5ﬂ|Mlqi

L e

Fc¢ fragment

-

(J12aS 16) slall ! (0S5 V-0 JSAJI

£o



: Constant region 430 4ihi)

g 5 O Blaal plualll mran (b Jilaie s b Agipal) Galaa) a5 Led 058 A Ailaial) A
Jia (e digial) Aulldl 3 o 4STy AL AL gl 0 didal) Al Caas s JSE5 4 <l y
A0 Jaia B e AL AL 8 4S5 Wi «Jight chain constant domain (Cp) )y <t
Oa IgE 5 IgM g 58 (o 83uiadll pluall 3 AL ALl (e 4508 Akl (5,855) (Cyl, Cy2, Cy3)
palic g slad) puall Jala aa3 3 a 2300 Zidaidlly [ Cyl, Cy2, Cy3, Cyd 48 Jsia Any )l
go LY Al JgG g 5 O S3bad) pal) o Cp3 dinll gy Sua AV elid) el
S Lain Sl Slaaalill y Aaadl LAY mhal e 3342 3l Fe receptors Jshiall ¢ jall it
paiall Laliss dilaia [gM 5 IgG g 58 (5o 33l plasad) (3 Cjy2 il

: Variable region 5 il dihial)

o#de Jia e Al Auldl A STy ALE Aades JS a0 Aid s S Gal o JS3
G Cya 5 pade Al D Ay (Vi) Ll aaly e Jia e AR ALl iy (V) 2l
antigen Mwaiwall bl )Y dikie dikiall o3¢ 4kl el Jiady Cull j2 lead LVl palaal)
LYl paleal) Bl (8 Sl g gl I (5 a3 g Lpnanadills dikaiall o34 jlidi s <binding site
leia JS Soliad) plun¥l ol 30 oo oy ligially RN bl e JS i 5 pasall dilaidll 3
138 5 Cilide e puan Ve e ST 0SS e 0 L) pues Aiall Gy ((pma Malsey paradie
naive B 43l LU 4lialll 40 4 Sl e dgaae e mady @i sde) oo 20
Ml uall (e geitis 400 L8 4l A (8 GSall AW 2 Alaall o3 of Ly dlymphocyte
.monoclonal aal )l Al LA 238 s 5 caaiinall il panadidl

: Antigen Binding Site d&iually big ) 4ihia

lae diiall g AL Cpldall oy paiall Cpliall (Agisel palaal Vo ) 0 ) i Hhall il JS25
Lol M oiilaia cihia e IgD 5 IgE 3 IgG sabaal) aluall (5 siad y cauaivsalls Lol }¥) dilaia
Allaia 3hlia 3k e [gM 5 Blliaday )l o IgA (5 5oy Ly caaivaly

£



: Hinge Region (Juay) 4ikis 4i) Alaiall

¢ OULEN Ululud) Lgilas) g3 Jass 53 9 AL ALl (30 C2 5 Cyyl Caliad) (s 32 5 A Aidaial) L4

i papain & 3 Jis proteolitic _enzyme (sl Ja a3l el avall dallas cudl 13)
) S

: Fragment Crystalizable (Fc) _skall Sl ¢ jad) -9
puall (5 gyl JoL&D 4p. 55 3 Zakaid) Ay o eliadl ol g slal) b AL ucdue JS G Mo IS5
-Adlaiall o34 Caills 5 pal g caliadll
Aihiay ey [gM 5 IgG g 58 (e 3hadll plaaVl A Cp2 Jiall dic adiall ae LS )Y @
paiall s
die 5 sl Slaaldly daadl WA Je Fe receptors skdall ¢ jall SOliiua Lls )Y e
1gG g 5 O 3badll gl (8 Cyy3 Jiad)
puall 3 Cyd Jisll sic mast cells 4ball LAY o 53 5a gl [gE o liiue; LL3 Y1 @
JGE & 5 (e 33liadll
Ofall Aaldl e [gG peliall Gl s slall Ji @

: Fragment Antigen Binding (Fab) M&iwally bli ¥ ¢ -Y
. ddaliaally bl HY1 Adhaia (5 gag 9 AL Al JS Ciai g (iiadd) Gilulid) JalS e JS55

LY



shge Ual) il gy glad) Cyiual

e A0 dakaial) A Galeal) Gas 5 A CUDERY ) 1abii) Lo liall g g glall Cagieas
020 ) il A ) AL ALl

. IgG, IgA, IgM, IgD, IgE

e Uall Sl g glall Caginal ;) -0 J gaall

P RPN L Wl g
IgG gamma (y) W
IgA alpha (a) Wl
IgM mu (p) s
IgD delta (8) 4
IgE epsilon (&) & sha!
:1G Sl Gl g glad)

$ 5 [gG OV (0l oilul aa (piiia (lull) monomer 33a) 5 Al 335 5 50 [gG (585
o 1gG Lelidl clidsn lally cdivalent 5SH) AUS ey saiuwally bl )3 oiiiaie (fihaie e
Ol (il ) g o 5 )3l saa gl A Gl Jeas A 5350

IgG wilh g Jadiy

pdiall JapS -

.opsonization (el 3 ja3) Aledall ¥

el ddlas Y

.agglutination and precipitation <laaiuwall cas 5i g pal ) -£

.antigen-dependent cellular cytotoxicity Suaall asall Je sadinall 5 )l asandll -0

£A



M Slall Ol g plad)

Judls 3 5ie) pentamer Al Slas g lsad G S0y e Leliall Gl glall ST ey
s sty (59 (Joining chain (J) Ayl Al Leans ae a5 AL Judls 5 jlc aa s
Sl g aay 3 IgG s dag dnsiy 4 Y (5 goad) b pxiiall s ) e liall (3 g glal) 4 M o lial)
oalji b el JSYI [gM ifiny daiually Jabs DU Blalia 5 ke (5 92y 45 Aiadll Clla))
.agglutination and precipitation <laaiaall Cis 5

Jaxy monomer (sdal JS& A LU WA aaul e Ll [gM peliadl ol gnslall a5
AL AL e lia JiiiuaS

C. IgM (pentamer)

M FULl clgusladl :Y-0 JSAJI

: A Sl Gl g gl
ganagll 3Ll @3y ilallly g gadlS ausall GG b et el O snslall 8 [gA
Oa Ole 5 32 gy dahlaall 1,523 epithelial cells 4 alall LRI Sy ,Ssall Glaill aia o Jany
: IgA
dimer 35 5l monomer (g3al JS& 8 3a 5 : serum IgA ladll A ool ol g ol
O ks dimer (S8 JSS 8 Ladd 3a g9 0 Secretory IgA )V AY) A e liall Gl g slal)
A Jdls £ pe Aipis Judlas £ (e 080y Lhlaall L2 Y1 3 daia gl LS A
Ce ke s sdly secretory component (gAY GsSall () BLaYL Aoyl ) Ludu

£q



ey Y1 a2 abaail (e (3 AY) IGA. Glasy o sy 3y aUall LAY 5 (5 )Sas g
[T S g sl A

NN
..s..,,m.,,AH f_ lﬂ

Secretory

B. Secretory IgA (dmm)

J chain

Jeall A SULI calguglall 2, :¥-0 JSAJI
NG T

1E SUall Gl g slal)
g LY e 5,0l 4 (Cpyd) (il @l dis e -IgM (LS TgE (o Al Alulull 5 gias
g 5 e 83ladll pLluadlly cbasophils sadll LAYy mast cells 4 ball LAY e dald it

ol Gliila y IgE
Immediate hypersensitivity sl dabuall b i Clelii A L) |50 cali -
.reactions

.multi-cellular parasites LAl saaaie Slldlall sy Mo delial A& LS LY



(Allergen-IgE) ussas-IgE (eliall diaall Jals )l g2y ¢lan Al duiy Juadll A3 IgE 23 535
bji cldle yeh ol o Ay GpabiugdS Guadll Liluy @3l Il mast cells 4 ball LA
Sl Apulaall

e paladll o3 A (Oladl Ol Lhay) clplibll aa ) gliall Jiluy (e IgE e WS
Cua antigen-dependent cellular cytotoxicity suaall awall Je ddnall (g lall arandll dass)
L) 5 eosinophils sl LA Laplss ) JLilall mlass [E ¢ 55 (e 83baall sl Lls )l 523
bl J il 3

1D (S lall (g gladl

4 el LAY aaiine JiituaS Jans 3 Ll V) [gD soladll aluadl diges duclia digli g G yny Y
Oy Jean 8 saliaal) aluall (e Al A Jidd 5 ¢ 45000

o\



JJ‘-&AAJ‘ ®

sala dilae dlae calls | delidl ale oyt



LY daala
a slal) 4418

dclial) ale il jilas
dudld) 3 jalaall
SLall (a8 )l g Aaadl) (§8) gil) diea

KK
Ctdau dada U'b _d_e

-



oLl jad s uddl 3800l udas ()

MHC and Its Role In Transplantation

Sl Slasivs 5l Major Histocompatibility Complex (MHC) Sl ool 3l 53l Sas
gl e 4 Su clisy e 5)Le human leukocyte antigens (HLA) il elayll
A 4 glialll LA ol 3 LaiSal) deliall B Ll | )50 caaliy (Nucleated Cells) 31 sial) auall LS
G Cya ¢ asll agaadll 3N Siaay Cadag ) 13 V) Glacaiuadl jud apkiud Y T lymphocytes
iially 4oyl Glaaiuedl Je Cytotoxic T lymphocytes (CTLs) LA daludl 4560 LA
e T helper (Th) saeluall L8 LAN Gijati ey MHC T e paaaill (381 531 Sina (e J V)
sl 383 Claatiaddy MHC T pS aail) (38 520 Sina (po 1 Ciiaally dags yall ol suiainal
sl 538 5 ) pa sbme ) ¢ 55 lilee Flad dingy sy jirall Aauaidl eliall i)l 3 g0 Ly
Siiaadl) y g piall S a3 5 Clauialina (i (381 530

MHCJ&\M‘&Q\!J\&“_”UMA#

: Class | MHC sl i) (38) 53) dhna (e J5Y) iinal)

Ao Claay (e 458 W ALl 0 MHC T a0 asaadl) (38 531 Sina e J V) Caial) Callsy
@lall eLaaly dadl) adi iy B - microglobulin ol sssls 5 Sse Uy o dagi e YW, oYW W
.[\.1JS.:I\] Tm"k}:)ﬁ“&.\a}“ &u\}_ﬁ

oY



Nucleated 3 siall WA asan e MHC T Sl ol Gl 53 Siaa (e J 3V Chinall 2al 53y
Ll Al LAl Alalall ) ity e (epitopes Slaila) At o) ol G m oy «Cells
Clis 5 askaats proteasomes e guadi gl o 685 Cua «Cytotoxic T lymphocytes (CTLs) LAl
o ) Aga 30 pY) A8 ) ey JAS 5 psee adn el al ) Cytosolic Proteins J s sill
Gy Ll g i)l cLial 3 peptide-MHC 1 Siaall pady &3 (3o g Bida daiiae MHC T <l o
Al Jals datiall i g 5l Lale e CTLs WAL dalud) 4500 WA allas

o Apanl 4l A a0 Aaieadll i g 5l (g gy eaeadll (381 30 Siaa (e JgY) il o Lag g
Jie (LAY Jals NSsy aad ) intracellular pathogens 4usla Jaldl &by Suall aa delidl
Cligy p pany G e gyl e Lld sl aind oy 55yl LSl gyl Gangy Sy gl
Lede Latin o jal i jads proteasomes e sasss sl Aol 52 Cytosol Jsmesilaal) (3 Jas a5 il
LA Ll 8 LA gle i patd T FHIMHC T adag je 40a) L2 e (epitopes <iails)
Aleadl) 40a]) Jib; o 485

MHC | a3
B-microglobulin
Sl dian o JoW paall (oaeS3) Ay V-1 KA L33 sl o2
MHC | 1S gl /

oy



¢|9 intracellular or cytoplasmic antigens Lgls Jalull Slaazall o,e 3a8ls 3 94ay iy 1Y-1 S
SlgySen JI Busle) Ayt lusazue ol ol ¢ [nen] (Rapdad! uead! Glissyy) 4513 Slusais oo

J 532 sll Slisg Al edass @1y s (CTLs WAL Qalaadl 35W1 DA MHC T Alasie [Hla] (sl
i Lugly o2l J) Proteasome (st adall Aalys 309,See ol 2515 Slisey <o olyse Ladbgiiall
L @ emily B> 2anll MHC T Sl Jag il Rapdbsuws! AN J) ugdedl oY ells Jass @3 cag
L CTLs s Lple Cdyaa) 3z

ot




: Class I MHC Sl (auadll ‘2\ $ll MM\ wilall

e 4 S Lagia JS Uiy o Wl il (ja MHC T €Y ganpaal) (380 430 Sia (g0 A Caiiall Callsy
T 0 il ey b S a5y (@], 02 and B, P2) O b O

Suivaall L jlal) LAY mhaud e MHC IT _sS) sl 381530 dina (o (A0 Ciiiall 2 34
Claaldl s B lymphocytes 48l 43 sliaddll LAY s Jads A5 Antigen Presenting Cells (APS)
iy 5l Laaly LAY o3 o485 Cua «dendritic cells 4ilaaidl LAy ¢macrophages xS0
¢l jal I Lysozyme Alall cilay 31 @y 0o Lgaghaaly 248y UOAY 7 A 5350 sall iy Sually
Sac Lusall 4500 LAY Lede o patl Lo 300 sl eLi2 (8 aadl o3 ey MHC 1T = da5 53 5 jpua 4ty
T i iy 5 el

i LAY s 5o g gall Clis gl pe e Y sl 3853 Saa e SO Caial) o Ly
b Hhadll § U SIS extra cellular pathogens FEPAES EJ\&“ L yaall Jal gall 2 dclidll o :\.'uh‘

MHC Il 352

ddae (pe SN geall (casSy3) Al oY1 KA
MHC Il S el 381301

oo



el Silisg y) 4613 Sluazus SO ¢lga extracellular antigens Lgls 2l Sluazall Laye @ 161 JSAII
T sacbaadl 33001 LU MHC I Aagye [l (409,500 oliiais) Loyt Slasaie o ol o [one] (Rpagdal)
ol 3513 SliSay il olgue Al 2yl B3g2 k) Slisis Al Aaalyy weaiwall 2o lall Aliel p9d5 das Jhelper (Th)
Lagys @f (a9 Baiue Lly ¢lial JI  phagolysosome JI § lysozyme Ulatl cilasis¥ Alasalyy Leagdaniy 309,50
peptide-binding groove of the MHC class Il .t bls)l @l § MHC I Slijany o523 olls

Th sacldl 2500 IR Lple Cbyazs! el oLis § exisy Molecule

o1




:HLA genes (/asaill (38 63l Cilaudainsa Slisa

T e ga s )SU 3 il £ 150 o Sl ol G gl daa e JgY) Chiall Cilacalie Sl 3a 58
S0 o) (381 30 Siea (je J oY) Ciiall HLA-C 3 HLA-B 5 HLA-A 830 cilisl) il Cua
) aaadl) (38031 Sina (ga AU Ciiall Gl HLA-D Clis A gasae a5 Wiy « MHC |
daiy HLA <l aaen iy « HLA-DP 5 HLA-DQ s HLA-DR <) Jadiy MHC 11
S o ladia JSE Clindl IS juad M Galisl) el & 4l 5l codominant & jida Glaa
i o gaall) B Shaa (ha oY) Cieall N Lyl al gall Lpnailly o< Sl Calida Le Lad (o Lia jd
ISl da Ml [aY) e By Y e ] MHC T <lizad dilisa alleles <O 4u Jaay 4
MHC 13 4uailly 5a¥1 iy ¢ S0 anpaaill G813 Sina (ya J3¥) Cinall Gy G (g Al

allele Jal £V o ST L300 0 aa g 3 laa 1S (o8 HLA i <l )se s iy
HLA- @ )5all calise Jilf Y4 5 HLA-B @) 5all cilisa Qi AA s HLA-A ) sall BYI e cilise
G daay oy Sliadl o3l o) Ly g ey 5 Cilisa Qi Yo v HLA-D Sl A ganad 22 5 Ly «C
S o gaguail) (381 5l Sina (e AUy 5V Clinall (ya JS Sl (e o s Jang pad gl 5 ol ik
G381 gl daa (ga SO Caical) (e (s pal QSET A5y J V) Caiall (e dilia JISE1 dSu Jasy of L sl
O o (S5 i 13gd y (A0l Al ) gall asand dually el gl Calida (el 1 ) (a6l ol
Bl ¥ akiind ¥ sl ) daiall SOl e S 23m Bl Y e 5,08 <alS ol MHC 4 &
0o L LS Canay sl 38 diaa (he Adliie QS| Spa g dille Al (Saa asiy Jubus JS
Allad 5 ) gy LSl Aeliall Jlga 4ne Jaladd oy 2 20 gl g e

Lyse pass gl g ol 13 P4yl ¥l o HLA QU )se s b Jilgdl g sl Ul
o) 33ay (9385 Ol 5 ) yuall 325 i yae Jale (e By A & jeda 13 iad 308 aal 43 - AT 4 58
High 4l 4l L o 33 5 diee by ja Lada 3 Y1 Gy dllig Cua S agea o bl
bzl o 5 08 458 4oc 95 Lo lia ladul Sl (Jalls g (a saall Jaladl &3 2y o LS 3 affinity
cayaal) Jalall 5155 delia 31 BV (any Slliag L g 4l (gl (5 g2l Jlaiiad J8 (o jaal) Jaladl e
Lgdans ko Lad 3 JS (pma dedaiaadd LAY e olE Lpaany o ) e Sl 5l (b 2ay S5
A Al Ol e 0m y Laa ¢ gaguaill 331 5l Cldina < ) 3a (8 V) Ui Lgudany o iS5 Y Ll e A
xSl ol 33 53l dea 43 3al allotype (LY daadll GOEAYVL Calisy o) (381 1) Siadd Le

oy



14s 5 3al) A e lial) (b )

O30 pagmall gumall gl gaaill b ) oy il g5 eliae Y5 AV Jal) V) Y glaall S
Gun o Wany Gy Ol el 55 Op G Ji5 daal Uglaa Jyf Sy clld ¢l 55 QLI 46 jaa
B3  Cilamiiee o eliall Jlead) Gl Cua (Jiiadl y g il (g Agiuadl UG 3 gay (i )
il g go5al) ) WA e Sasasall (HLA ddd) eliagll iy ySI Cilacaiug) Sl el
oSl g gl Can g ¢ WA Apelia ol Giaad il dy 2 Sl Wil o Jiiall (53 33 52 34
) sal Agiall a8l ga puan (3 Ll Guillalia uadd dlag) laa aid g ) HLA < )se asa
GV 8355 e g fiall 5o e (B 5 Cilaaione Sia ()5S Lails il gl (gl wil il 1xe) HLA
Ada jhe Y ) el deliall Aafiall 4y 0091 aladind Jasg las Jiidl

bl Clilee 150 Ganli (5 AT Cilaaiin 2o 5§ MHC (asedl) G gl Cilaains ) diLaYl
)‘,.\.“g_nr)d_’Y‘ aiall Q\mha’n';‘,qwm 88l i)l Slaaii U‘ \ﬂ c&,ﬂ\W@M\
g rall gl J g ) el y 3aa3 8 SYI

3 cpldadll G el y Jiiaal) Ga oasail) 381 530) Gand olac ) Ji Clilee 6 Lags (5 50 1
g_mny\&).ﬁAH

-t} (R 5 3l Anaill) bl i 1 Types of Graft poadall cisieas

(padlll i aua (e 3 () dilaia e (Dle AlalS) zas Ji gl : (autograft) 513 padall -

padall olia ad )l Cay Y
(Rgliia) w3l 5ill) Ui (piilaie Gpadd O gume ) s JB6 gl 1 (isograft) Jladl pakall -¥
(gSlie by Liayl Saaay Y Lyl Lia

Jii e Lady Lisa cuilide (3 b O guac ) s Ji Jny o (allograft) aaill ankll oY
£ 138 e s ) o eliac V) Ji SV aaea ol Al 231 g1l o eliacY)

O g JIS) elall (g cpilise (pe g5 o eliae ]y 4ol Js gl 1 (xenograft) cusall padall -¢
O Qlel g il A Saa oy (Ol S Olgs

oA



: Lol Ay jaal) oSy

Sua Qlef (8 masi (cpall 43558 ) eliadl Jlead) e Ay snall GSLYT G Aaual) Ji Sllee
el e Jha i Gl A B g ) Sllae el y il g dall Gn el @11l a2e aa Fa
A 3 5 il L) ke Lead 5505 Yy op 3l Clilae g g3l JS G lalas JSYI s

: Graft Rejection Reactions ashll (@b ) cieUs

g gl Agelia Ll e 5 Ll Ciaay g celiac Yl g ) Cililac alal 25580 ddall o liall i )l yiey
padall by clelis b SV ) all Jfeall 2500 LAY Canli 3

Jiiaadll e Ty jally padall 8 5399 gall apaill (B85 Colaiaiinn Sua Gpeliall Adaiul) Gasasy
s sl 3 proteasome pswssis ol Adau gy Adall iy 5 e W piS- Slaaluaa) @l alaal
a3 o padd Ui Aadie oaguad BBl diaa Oy Ja e A2l 5 piaall L3l o) 32Y) Jasi 535 Cytosol
ganll g el UIA S Wadny o 58 LA Labiadl 2500 LA Lgsle i yai o3 (a5 (4] o e D
padall Gl ) SOl iy an La 138 5 ¢ g sl

i) W saa Ao s Cua andall (il ) S LS sl

: Hyper Acute Rejection 2\l (358 ad )l (9
saliaall plua) Jelisih b i pd Wiy ¢ e (o g Jii dic dall (398 ()l SOl Sl
Gaaad ol Say LS candall Aol L 53 g3 gall Claaindl @i s ABO antigens pdl! Jibad Cilacaiogl
el A gl o0l Jual (e (ogin Y agnail) B g3 Colauaindl (pun ja3 S ol Cilgal) any (53l Liay]
a3 3 e liall at e (1S3 Cun cAidn olae] b Ciland |gnaiad 530y BT a3 Jib 1 i 300
s & 5o el gl WIS e ol Jgiiall pall (3 eliad) iy 58U e apuaill 381531 Claiains o
Gl g0 Alae J 539 ga sliaddl slual) o3 o Lagy ccilacainall ollil salias alual agual ) gk

£ Gl 2y el ol 3l ( guiat A T2 Jall (38 Ll H)) Clelis

o9



: Acute Rejection sl (ad ) (¥

wi Glee 4l 3 &aad o Sy @l Dlee bl 2y sale Aall bl EDlelis el

oab ) (533 Vg ol M e lis (g gl 13 3 5SY) )53 T lymphocyte 280600 < sliadll canliy

ol (apad JUadl (e 33 @y G V) e liall Uadiall 459090 gl L 1Y) e adl J28 ) sale Sl
(opportunistic pathogens 4: J¢&Y! A jaall Jal salls lia o 5) (5 g2a

: Chronic Rejection (sajall gad )l (¥

ek (S il gina gl el Bae 2205 Ll W) 3 5la sl Alae day (e all i N e s s o oSy
Al jpex & A0l y 50 S gliadll @ LS Cua Ay gla ) lald Dpelia LI Al gy Gadady g pue
Laag 535 gk 5 26 aalal)

Collagen fibers ¢sa¥ Sl Gy Ja jiall 2LV ce zilill andall cpl 38 oy Sl i) o38 jaali
Transforming Growth Factor beta (TGF-beta) & <l fibroblast il <ililay ;¥ I8 (e
prdall Ao 4 gadll Ay 3l el ) (523 Lee <Platelet Derived Growth factor (PDGF)

A& sa Ul
dadie 4900 plasin) o jall o agiyy op 50 Sllee Ja8 Gl aal aal e jall (i ) iy
el 3 Ulla (5525 131 ¢yl 5l Alae £l i) (e 45 931 038 (ST Y 3B 138 aa g cagilia J) sk dcliall

.inducing tolerance eliall Jaadll (523 i cgene therapy (sl zall Jie sy Sladlal



: Graft-versus-Host Reactions Jila) & aahl) e Uil

LA Capali Cus (digean dclin g3 s ye ) guae ) 20 Ji die Jilall aia aadal) Clelis Ciaal
o3 el y (Jilall LAy Al danlga Ml o 65 5 Jilall oapeadl) 31 3 Claalies o andall 6 45300
.SU,qu‘:dS.iJcM\Jﬂ\éé&)«jamdiceoﬁjc‘;#cﬂhwuk-L}_)g)u&ll)&ﬁﬂ\

glas LA 8 Gl LY olaall plis ) Cillae pa Jilall i ankall Clelis Gl L Lle
phaall 1A zuad (& Aanalill 50 LAY o i deliall o yiaa el 058 Ul gl i)
Letaaleas o i 0y Ay 56 ClacalianS Jlall UDAT aguall (33 530) Cilauiaiaas e Capnilly g )3l
plaall #1453 aad (e Azl 400N LAY A1 5L Jilal) M aadall SMelis Sy gas cuiad (Sayy gl
plaid Jgiiall alaall glas 8 stem cells e dall LAY (e ol ey Wi 3l 400 L6 W o ssdl)
ikl laatiad Leliall Jaadl) Jilall thymus 4 siaaall 32l 3 Lea sl A

)



JJ‘-&AAJ‘ ®

sala dilae dlae calls | delidl ale oyt



dclial) ale il jilas
Aalaad) 3 jllaal)
A0 Aeliall g o liall Jaadl

KK
Ctdau dada U'b _d_e

-

LY daala
a slal) 4418



Tolerance and Autoimmunity 45l4J| aelidly FULI ozl 0

o COlnaall 30 1) aaingy Ailiial Cilauaiuaall 4o 55 i\ iuaal LSIEL) 3y siagll LA Gy
13¢) Ay 0o liall Jinaall (po uiinaally Jois 331 o 5ad i (3 il (o 3 g3a0 a2a) i gkall Jalil
e CaaT SOl Jaa3 T and B lymphocytes 48l y 4,860 WA (e le ja ol ) pdial) Jalal)
b =35 y cself-reactive cells Janiill 4513 LAAIL e y (aseadl Sl gy 5 LAA) 5131 Solaualiona)
SN Aelialy e Lo 134y Laphll asall daly WA s Lelie Llaiul lleis e LA
LAY B €5 A1 Jaa Hady ailass (g L) 8 GlIY Lagd gl 28G90 A ylally qutoimmunity

(= tiall Jaatlly A0V el an y A5IA) delial) (gl yal ) ghal g Lelinisi ()50 J g3

. ‘.,GL'M.“ Jaadl)
e N Aiidl canw g Gane Al (ASH) Geliall Gleadl Lladul poe s g elidl Joadl)
ade (Gl La 138 5 4500 Glaaiue Lelie Jaadsile 2 gy ctolerogen Jeadll Al g elia Jaad Silaal
iy i elia Jaad Slaal Gy okl e & Lyl oS4y LS ¢ self-tolerance (513 Jeailly

.non-self-tolerance

:Self-tolerance () SUall Jaalll

oo ofiall el Jleall Gl G Aggall slall jeh ) S S ol Jaadd) Ly
Jaadll iy g (s dyelia Ll Giaad M 4515 Claaiue Wl Lo Gaial) aua 53 92 gall Clacaiol)
ledali g Lelidaas i self-reactive lymphocytes Jaidl) 4513 4 iall LA e palddll (e (51
central S al Jaailly caws L 138 Thymus 4 sinaall 533l f aUaall glas 8 W 3y W sas Da
peripheral tolerance (& skl Jaaill o La a5 438 Hhall 4aiY) 3 4l ctolerance

1y



:Central Tolerance S all Jaadll

4 yinall 33l A A gliadll LAY 30ay gl e (Y1 dalsall DA s 3Sall Jaadll Ciaay
oaliall &5y 4 gialll LA e self-antigens 4513 Claaiuall (o a3 Cua alaall glisy thymus
U‘-'L““ DUEAYL Llaall 30 iy apoptosis Lwiall @)..ull O gall Leeliadls oo Jeliss ql" LAl e

.negative selection

:Peripheral Tolerance (k! Jaaill

plaall plas A 4 gliaglll LOAY (o ped 51 Clacaiaall JS Gl 4l 3 A8l aal k) Jaasll
,_5_);‘&1:\._@]‘ 3 g 5 i g Laa ¢ Junddll 43513 %JM\QM\&&M\AY%J%M\MU
A plall Al LA Glls (e alisl)

: Lde (A hall daadll (8 aalids sape il llia

: Clonal Anergy (sl Julaadll (9

ALalS 5 ) goay Lelyai i Sy 4l 5Y) T2l 5 5L30 Lgglany L o il duaiuaally 4y glialll 4l Jalis

@2 il Juddll 134 Gle ccostimulation <Ll Jaiilly pand 40 Jasdis 5 L3 alud ) zlias

Clias g a e Lad LAY @l Ll ¥ sale 5 Aol axe s ja L sday A0al ik o)) Jlaatl) )
A i) e

: Colonal Ignorance 4luaill Jalas (¥

OV L) Lglaaiondd Lelie Casaind Y 30 Janil) 3513 4 sliaglll LAY ) ALl Jalas ellanaa (5 jag
sl eladl jalall Jia) M\oﬁ,qug)g}uaﬁ,x,‘ laa ALE 3S1 55 3 ga ga ddaiisdll
(Eleall & A8 Clacatuall ) Janill 2513 4 gliadl) WA J gem g 0993 J gy s

1y



: T cell suppression 454 sl Jayls (¥

LAl regulatory T cells dakiall 45060 LA Jays Uaud g Liagf Siaay of (S e liall Jaall

(i) 4515 & gliall
4003 Aslial) & gaa iyl

: Molecular Mimicry (2 jal) 4Ll (1

aginy (il QS Al L35 e (15 dian o (g9 )Sie daiuaad 5oliaall sla) Jass Ulsal
lill iae G gle (9 aa S. pyogen LS e M 0yl ssliaall slaall Jelis AlaY) aal
2ok gl pan IS e Al L Sadl S STl LSS G

: Release of Sequestered Antigen Lelia 4l 5 jeall (S (ja Cilacaivudl 3l (=

=l Jleall o el (e Ay jaa 5585 (A yiall il gaadly (el Ay FlaallS ) daus) s
éudwq.-a_}:&Qrﬂ‘i),ﬂ\u]‘\m_,ﬁhbps‘;rﬂ\qbw‘);\;J\&);',ﬂ\ua.:m
Madi e lie ladud Slaal I 5oy

: Alteration of Normal Proteins dsmsdall auall &lisiy 5 555 (=

451 Gy Lehalii IS dn Jla Jal se Gasmay (€ p3) &) a3 Al S g 1 (g 5 ) gaall S 5 )
oLty (35 W Tyelia Ataiul Cilaal Ll ¢ eliadl leall Ay st CilaainsS 535 Lebang Lea <dia
. uaall q.p}.\.“ Jalall (o jaill

: e liadl Jall) i s (s

o sl VAl ol V) ok Jasdll Silaal i regulatory T cells dakaiall 2560 LAY aalus
Osinaall (53] A1 Ao liall (yial pal ) ghad Adlial 3 3 Laa pandly 2diill ae Walae | (s

¢



+ 4013 Aclial) Lal pal

o LS dilise Aol y LOA 3 Gaagdl auaial) g 5530 it Aol Capaad 451301 Ao lidll al jal any
S 2aa i g gac A5 geasa lguans iy systemic lupus erythematous ae Jal)
elaal! Casay 3l crohn's disease ¢3S

ASI Aeliall () 5 Al b L

allergic encephalitis sead ¢ Laall Sl ()

multiple sclerosis iaws¥! luai (ya 5 (¥

hemolytic anemias (Al xall 8 (Y

Type I DM. Sl elal 0 J 31 g 581 (€

Reactive arthritis (°

ulcerative colitis i o5l ill Cledll (1

Celiac disease (V

Crohn's disease (A
Myasthenia gravis (2

Graves' disease ()

10



JJ‘-&AAJ‘ ®

sala dilae dlae calls | delidl ale oyt



dclial) ale il jilas
diali) 3 lalaall

KK
Ctdau dada U'b _d_e

LY daala
a slal) 4418



Hypersensitivity Reactions peuwsxid! b8 cHlelas 0

o e Liall LlaiuV) (& oS5y cdasds Jiladl (53733 JS2 L e Auelia Llaiual (e 5 jle spamaadl) o 3
oAl gl 08 Wiy () e LS adlall jLe Jia 5l e dse i Aga ge GaY) ]
A1 Aeliall (al el s LaS camend) Aoaas Lpuailly | pene W 805 05 oS0y (o yae Jale dia dga 5a

osaad o 8 Sle s
)58l )l () Apuaaall o 3 i pandis Sy g
:Type I (Anaphylactic or Immediate) Hypersensitivity Js¥ g sill el (

;.QL;:IMY‘ @53_, ‘a]lergen L e (pa ‘3..&-.&4 unuas_, q:l‘_)_, Alaxi) H.‘IA! J‘_)A‘ LSA! \.,J\.é Saad
Laplll GUSHall o paally Ll e AU (Sayy callergen passall il o GlE M
8a3ga 5 ki 3 5 yle Adia (LAl 7 g 55 aneadll o i CMe Wi 5 of Aanka) (any sy dpelinall
auall

souaadll Ja b Jelis & gaa A

On B S pgiualy Cuaiuy ) elidl Sleadl 408 a3 Gawaddl jeaiall J4Y) (el dic
ie Fc receptors sill JAal ¢ jal) Cdliie sbiadll slual¥l @i (any daii 5 <IgE g 55 (e Sl
585 gl I Bl Y ety a8 Y L) (9 hagophils saedll LAy mast cells & ball LAY
Saal) ol alals )) ey W Gamaall il (5 a0 5 3a el el 1A L, 40N ik, o JISS
Ll g 21335 g 4 gadll Dy g¥1 aas 5388 ¢ paidlalinn g all g e bl y eOpalianedlS Lpndisall Jailis g (Gl
Blay (095 B Lpeand Lada Gaaad () Sy LS dalaal 18 50l ) ae Al gedl Claill (Gl LS
(O s Al ol L g 5l

1Y) g il Q) yal paany
.eczema L SV curticaria <hay fever S5l as ¢ 5 )l

"



Receptor for
epsilon heavy chain

Mast cell with IgE bound Allergen cross-links IgE Mediators (e.g.. histamine)
to surface; mediators on mast cell surface released from mast cells
contained within granules

in cytoplasm

gai bl (IE) E auelill Slidyuslad! adazid Salall aluat 34 HuSe e :)-A JSAI
mast cells and basophils suadlly L,Lall IRl e 339290 selall ¢ 3ol CHLdTua (0 pasaie
Loyd dailuy @bl ] wiatadls way be § Lblo)l 533 3 (pamna) tiatna; Jasiyi ol 3ly 5>
.mast cell granules L,,Lall Ll Sy (o (elins I8 sl

:Type II (Cytotoxic) Hypersensitivity (55l g sl COle U (¥

b i Gl mha o 835 e Cliaiue A daaY) @l Laie SO g gl eOlelis s
O skl JAE) ¢ 3adl Jaky Wi Fab region Seaiwall Jabs )¥) dikie Gl acaivall @l ssliadll slual
sl 4 sl S ) gom ) ellall Laalge diae JSE0 daaiall dleall Fe region Sbaall auall
e 8 L)l aalidl peliall LAY Qday Cladiall o585 Jladll ) Z8la) clgligay Lellas Uil 5 4030
LAl syl

Alaial (585 M) (52 Laa el paall pall iy S plie iy Jolii )Y aadandd (b€ 4y oY1 yany
IS A o) jaall pall i S Jlai daaiall Jpni y 3sbiaall sl Yl Uans gie 4o lie

1Al g gl COEUES () sal any

.myasthenia gravis - a3yl sl e

1y



| immune complex formation |

L3 Eelis (e i g 1 Y-A JS2)
el

1o leliS (e S8 g gl :Y-A JS2)
owadl

1A



:Type III (Immune Complex) Hypersensitivity <Gl g sill el (¥

Sl ade Gllay Gl 52 S e (S5 () o sl sadiin aa Sladl asall Bl )l oy sale
Sl Hlgall Aas g 3le 4 4adll 3430 3 JI s cantigen-antibody complex Sbias aus-diaiia
o Ayl Ol 3 Alaadl el Gl 1) e Liall Claiadll (45 (Say 5 creticuloendothelial system (AUl
Jlad ) (523 Lee Laaiall Aaal) Japlis oy g Ailidall pnea) Aol (3 Ll 3 ona 38 iy el 3 5200
LASET LN

tEB £ oil) CEUS () yal any

. lupus — rheumatic fever a e sl o — (g ila 5 )1l Jualiall gl

:Type IV (Delayed) Hypersensitivity (Ja¥1) &l g si) cdlelis

aa 450 A gliad 3815 LA Jelis (e Wiy ¢ acaiuiall a jedll e delu YE e K1 aay el
Clganlil y A0y iaglll LNANY el (o gl 138 daa gy g pall dla Ganaly (B Sumiaes
gl 13 o 3l SN dadiall Alaall y 33Ul alaadllia 50 Yy cactivated macrophage 4lxiall
.cell mediated hypersensitivity WAL Jau siall aadll b 8 audy Gassadll Ja 3 e

o) Gaceadl) b JoUS & gta 45

Lea Llaid g 5 1280 Cipanldl digs Aigna S gipur (a3 Ll Suiaunall e Laall 4030 L1al) a3 ic
gl LA padi ) (50

14



JJ‘-&AAJ‘ ®

sala dilae dlae calls | delidl ale oyt



