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delie dladind Caaat () (S ladie ccarrier delall ooy (33e G5 ) 1Sl 4 3a e (bond
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A an
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slediul Sl (cytotoxic T cells Lokadl dalud) 4 alll oAl Al 8) Lewdiy (o5 Saally 3¢ 1 sall 2080 iy
J1U8Y B lymphocytes 48l 4 slaalll LAY 5 phagocytosis < s Seall daalil 3 50Kl Cilsanld) jadas
(T helper cells 33 lual) 4350 LAY Ala 8) Clacaivall Sl 3alas plus

: T-cell independent antigens 43Ul LAY e sadiaall e Glacaiuadl o

8 pdlas A0l LAY 5 jliul aodaind (Cilyias (Ol S garin e Jeal QI3 400 Glaaiee 4
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Type of Antigen Description Example
Univalent uniepitope antigens One epitope Haptens
Univalent multiepitope antigens Many epitopes of Polysaccharides,
_ the same specificity Homopolymeres
( Multivalent multiepitope antigens Many epitopes of Proteins
different specificity
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glycoproteins Sl ligis s cligigpll il dale 3 ga 1SSl ¥y
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Gl gl diae Gl s e (A 22 a pad AT CilS 1Y) Lad 48 el O3ss neture killer cells
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Innate Imunity &yt a3l ol o LI

auall e JsY) glaall i & «non-specific immunity ‘awadial e delidll o 3 yhadll delid)

&e Leladn) s Y5 cpathogen ua el daladly 4Lal) Jsas J 3aa) e A 5 Sl Sl aia

oty Jani Ll (gl iaiadia e 5 gea Ll Gy Soal) dasliay b pualic a8y dilal) ) SS
Opa Aminaay Al el i LS LA jacad® Y 5 il s jSaall puea oo & Ll

uaﬂugﬂaume}ﬂus cAuiSal) 4 lidl) M}%@W\JJJ%M‘ dclidl aaliy
antigen U'_ﬂ_gazmm 3\.).'4)\31\ QM\J g T helper cells dacliwall 3\:\3\33\ ;\:UGA,)S\ \_JM uh#‘}[\

.presenting cells
Ashla il S s e lia LA 5 481 5 al sa (40 4y hadl) Ao liall ) S35
ety o ol plindad yiat g avall ) il jSaall J5aa Gand 1 Al Sal sal)

s Saall J 53 gy auall (815 GDRS Jaxg taalud) alad)

il leallS La Al Ll ae Juail L ) aall ol el Gl cddalaall daed)
epithelial 4 allll LIALL Llatll aiaiy afl jall auai ddalie 3ale i ¢ oanaglly
.cells

Sl 8 Sl claall LS cciliated epithelial cells <l <ld &y alhll LAY
Alala 8 Jaiaal) U ) e LA g Ay kil

s dailiassll e gal)
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e al) el gai Ladii (3 a1l 53 ga gall Agiaal) Galaa¥l s lactic acid Galll s
sail 55 pall sl Uasi 5 ¢ lactoferrin and transferrin Csuded) Al g ¢ 8 giS3U)
Ade Lgile a5 L Sl

;gj,pi\ Jaladl

Lgialia LB:’)‘L‘ e cdaaagll slil) g alal) ‘;A i yadll ?:33\).33‘ S normal flora dacadll ﬁ\:j\);i\ @.nﬁ
Bl afil el el gai 28 53 actic acid ) (sl )L Ledary o 583 LS aladall 5 Guall e

s(daal) B 4ld cliy ja) Adalild) cil gSal)

Jaal 55 dpeLiall LAY Leallat 3 )LE) Dl g 50 (e 3 ke S sl ¢ cytokines il giad) -
s JalgaS S gind) Gany Jead LS cApulio dpelic 4ladn) G2l jadadly Loy Lad
il gl BV e JS G gl Jadi g cdpeliall LIAD lai g il Jas 635 growth factors
Jinterleukins S s 5 5 cinterferons
dacliall LAY et : LT — TL12 &0 VY (e OS5 : interleukins (TL) <lsS gl AN -
Lo s ) Jaal sl dlia it
eliall daalge dna JoSS0 et Japdt 40U JS8 Jadli g 0 Vo e S ; daadal) dlaad)
Alehally actall i g Gans a6 LS callat Ul g 5 pSaall (g gl Hlasdl adasy o 68y (53
.opsonization (Aealil Lilee 3 ja3)
¢l dpatill (5 laall 5 Apaniagll Bliall & 58 i) dulag) Gilaiy ¢ defensin (i
Al eLaall 8 L Clipuiggiall sy Y cals Jia A avall 3180 (any g
OY) s gy aly ol gyl Aalaa (8 )00 Lol LS clglla ) (g5 Laa iy yhadll 5 Ly Gl
b s Sl 5 amaadl LIS (e RS
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-: Immune Receptors 4 hill dcliall 3 delial) bl

5 jtdie Ayl ol Ciiuay e 585 Az yaall Jal gl e J5Y) plaal) Lo g kil e liall Slgall i,
il Al Jadi g ey s jSall (e psl 5 sl o (il @ 85 L

: Pattern Recognition Receptors (PRRs) haill il cMiiivia

aenll LA e a8 Y Al g b g el 8 A0EN A ad) ) il e Jaaill juad SO Co et
Jhall e asasall lipopolysaccharide  (saall axidll Sl s flagella LosiSall Lol sl Jie dagld)
Pathogen- 4 _eall dal sally ddasi yall 43 jadl oz dlailly )l Gl (o jadi 5 cal ) Al Ly 53S0l (5 sl
adai yall 4o el Z3lailly cBbEial) @l Ll ) 5355 cassociated molecular Patterns (PAMPs)
O 2 el dad s AuleilY) dulaall 38a% (cytokines) diwme 3L3) lisiy y (33Ua) ) Aa yaall Jal sally
oAl Jaladl e cladll 4lal) a8 50 ) phagocytes Aaalldl LA

:Toll-like Receptors (TLRs) J& = dguedll cdlivial)

Ot sl Ly A4S AL O glall slale aa g s 4SS (3 e (5ol 58 (g RS
s toll = sl Apenst Cela Ui () JSAN Ay je 5aii g 5 e 4y ylad (g gaa] g Ay B 285 Toll
e Lebaal Jsi iy ) zlind 48 AL o ) <l el Jf iy OS5 o(daladVlh cu e
chal o aa gy chall juas cDlEius (e le ja TLRS Jis - Al Ol ety ¢ial V)
e g5l Vo OV ia Ga e 85l e 5 dendritic cells 4laxiall LAY s macrophages <l
5mS Ao sanal Apulal) il 5Sall ol of J 58— Agaadl] Ll (g Al JU (S G ¢ il die
lipopolysaccharide (iaall axiall Sully TLR4 aliisal) Jag 5 Mg U7 4yl Jal sl g
oaes e TLR2 Aliiuall Cojeti Laiy cal jall ) LSl cell wall  ssiad) Jlasd) 8 2 sa sl
il Wl al yad) Ao sall L piSll 55180 laadl clisSe aa§ 585 lipoteichoic acid @l s sall
LSl Lgardiad Al flagella ) s JSal) s ) 585 flagellin Oisn e <o xiiéd TLRS

(s 5 58ll 5 L Sl (8 aa 63 Cp G Ay o et dage Aion 4G e TLRO Aliinsall (o jafi g ¢AS all
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Glaa) Ao 38 [ e dale IS o Ly j Gapati O g o Lol il sk de ganaS
dagi ) Gl all e (o ja® TLRs < ha o ST gl laal g o (oa yeall Jaladl J 22 2ind o5 5o
Ade eladll e lial) UIAN st e Jaad g (o peal) Jalally

4oyl i) LS ja 9 TLRs cbliosa 1 V- Y J gand)

(ligand ) (bl S pal) | Aliieal)
TLR

LSl o1 5l (anal (g 1Al laad) 8 4 Cilagiy ae dadi i TLR1

aes aa g os 1Al Hlaall Peptidoglycans GSSla st s dasi 5 TLR2
LoaSll g lal) lasdl 8 3 sa sall Lipoteichoic acid i sSs gll)
5l Al

double stranded Viral ) = 53 3all (a5 58l Uy o Jasi 3 TLR3
RNA

& 25> 54!l lipopolysaccharide (a2l daziall Sl e dasi 53 TLR4
ol oadl Al L sSall (g 5181 Hlasll

Bacterial LSl bl sl o) Sall flagellin Galladld (i sy asi 53 TLR5
flagella

Jhall 3 sa sall Lipoteichoic acid 2 oS5 sulll (aesy Jas 53 TLR6
alad) A sall Ly jiSll (g 5l

) shadl) 4aii L.,Sm Zymosan Obs g 3 & Sl

Single stranded Viral RNA Ju yall sala¥) o s il U o Jasi 53 TLR7

Single stranded Viral RNA dai &l (sala¥) w5l U ) Jasi 53 TLRS
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LSl L850 83l 8 835 5d) CpG Al 4l ge ki | TLRY

Sl 5 il 5

a5 ra _pe TLRI10

: Killer Activation Receptors (KARs) 4Ll Japdii ¢St
aenll BIA A Jaal) L) e 3508 @Oldies Nature Killer Cells Zapkall A3l 20800 Jaas
MICB s MICA 3¢all ddag yall Cliyjall 2gay Sndd o 3508 a5 ABE Lol Ciuay (oo
L)) o Cua dida pudall LAY e i sane Gl daind) 5 aSgiadl LAY e jelas

Cangll Alal) U8 e umnlal) A a3 L MICB s MICA < s AL Lasdkis <5 inse

: Killer Inhibition Receptors (KIRs) 4Ll Jaufi Sl

Capd s AT S o 58 KARs b Al gp Bagaall Blally Tonplall ABGEN Lag 5 Wla
S0 oapail) B8N dhaa o Jg¥) sl iy ja (Jlel) et ol KIRs AN Lot 3l
e el (381 5l Clina (im e 5 ieal el s gl (g 1S (Y @lldg cciagd) A0a e MHC 1
iy e O dgegadall 4SSN a5 130 il g (A Aalud) Al il glialll Caiail LAY o
O aan g 13) Laly eciagll LA at g Jidll dulee Jauli Ll o aplall (5 ginsal) (o 203 e MHC 1
Adrgiuall Ldal) J8 dlee Jual g8 oanlall (5 giuall (50 Sl ool 88 ) Cilaine (a ye

: Complement Receptors aaiall <idia

i Jal 528 Lgany Jard 200300 iy ) (e 8382 Ao gana (e complement daaiall dlaall callss

dalee el g sSaall 7 shans (s JAY) adiall i e (s Jasi i Ly ilal) @l ge ) duelid) LDIAD
4 5ialll LAY 5 phagocytes 4alldl LIAD e aaiell O3lStue 32 68 Cus ¢ opsonization deeldl
Saall daaly UL 5 pathogen o el dalally 4o jall actall il ja aady LAY ells o685 5 Al

.antigen-complement acie-daiue o liall
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: Fc Receptors _shiall ¢ jadl Ciiuw

¢ 32l Fragment Antigen Binding (Fab) il Lali ¥ ¢ 3 (e s3biaal) slual) allss
e A oo sl aaiually dladll avall als )l 53515 « Fragment Crystalizable (Fc) _stall il
Fc _still Jual) ¢ 3all coline a8l s Fe sliall ¢ 3all 4 K& s ) Fab acaiwdl bl Y
saladll alua¥) e s »ils Macrophages 3_2S) laealdl s Neutrophils 4asll LAY e 55 g sall
Antigen-Antibody liae sua-daiie elial Gl daaly ) g0 lee dgiluaiie pe dag )
Ua) 5 W Sl 2y Y5 4 geall 5y al) 6 A0 Clacaiaally Tadi 5 ol ) salcadll slua) Wi ccomplex
IgE & 5t (e 8abadll alua¥) Jagi 5 of Sy s ¢oliind [gE e yrind) ¢ shiiall ¢ jall Ol
Jlsi5 basophilis 38l WA i mast cells 4ball WAN e Fe sliall ¢ jall COliiw as
(allergen passall) A o gill natudly Jasi i Ja Lehatdis 050 (e 4 jlall LA o e dails
oo Js¥ g sl Gl pef Wany sedaid ¢ pualinngll Jie Jailis ol (33U o saedll 5f 4y jlall 40800 jaa5 Lgia
(el T e s

;(Z\.cl.'\.d\ Lad)) ag glal) s ¢Sl
LMalls ¢ nature killer cells dapkll 4BEN LN 5 ¢ granulocytes 4xmasdl LIAN Jadiy

.monocytes/macrophages _+Sl Cluaaldl/s il Slaa 5 5 ¢ dendritic cells Ailaxiall

:Monocytes / Macgrophages 58! cluealil) / 5 ol i g

Gy saall 353l b 53 5a sal) sliandl aall <l S (e )+ monocytes sl Sl s LAY i
ixis macrophages 3 +S Clealy ) laiis dadl) ) 5olad Cua U adl) 8 Lasay O5Ss
Gl s il g ySaall am Aawill e sl g lia Jad Jisi phagocytes 4l yial dall LA 5 Sl lealll
s WA sl & kupffer WIS e cauall o ol 6 Gl caua ddlide sleu] Gl e
dliay sl Clpaaddly &) 3 e WS (g ladll 8 microglia aedb s cdlall il 3 histocytes
.alveolar macrophage
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o Sl Cilsaalll Cailla 5 aal (il (S

JAIN ) shaslly g Saall Ay dilee A5 :phagocytosis <l s Seall daxly - )
LA Ja V0 4 damss ¢ Taail) el cliee by o Jmd aay s Sl e dpeald) i
.phagosome dexly 5 528 JSI3 25 (1a
.phagolysosome s diealy 5 528 JSE [ysosome Al 5528 po Apanlid) 5 sadll aas
Al ey il e Al 3 gl 8 4 ginall g il g Spall ABEN o) gall Aasd 0 oy Saall Ji8y -
Oxsoveddl Sl 345 itric oxide oesssidll wSis <lysozymal enzymes

free radiculs 31 531l dIXS 5 chydrogen peroxide
e Al Jadi g e s Kaally Lehals )l die opsing deadid) ) ja3 o) sal Sl Claaalil) ellia

sl s aE Cua Fe Receptor dbiaall auall e olill Jial) ¢ jall B 5 «C3b aaiall
LA o AV ¥ 5 antigen-antibody complex Sbias aua-diaiia delall Ciladaal)

D

Loaly Balall ‘ALW_;:(\ BICSRAR W A |
AL WO Aaalyy cloanal

.phagocytes

Calaii e L 508 5 Sl Glueald) 5aat AadU LA 485 (550 e rA5l) pual) LDIA olas daaly Y
Al dlanll (g gl allaall g dinall LAY (e A



Glaanlill el (e g Diluaiiall A jlall LAY & 58 :antigen presentation <luaiuall (g e ¥

epitopes daiuall Claisa (e a8 (e Al Clay 331 Aol g Lehidad s Cilaaivall dasly

nSH il (380 gl diaa (ge JsY) Caially Aadi e bac Lusall 4 4 slaadl) LAY Leadand e

i L i) die 3,S) el 3l cytokins (Sl sindl) s,LAY) gy Ll
(6 53d) dihie Y 5 AY) A lia) LA ) Ciliardid) (e 2 Jall 5 2l LAY i S i

:Neutrophil Granulocytes 4l 4yual) USAY

5 gll ‘_g elanll &by S e SV ('a.mﬁ\ JSE 5 ) gl Baaeia WAL (e neutrophﬂs aad) LA
Dingg ¢ el g aae 8 Llay) dihie ) doad s Clgl) Ggan vie dladial IV o8 g ge
Al Clll dga 5 e Aadle aal aall 8 CV ) Jaee gl )

Uls o il g sad Sl e o 3Dstadl (g gings ¢50S0e 10 (NVY (Lo Aaall 80 jlad 4y

e ) Y Giaed s cintracellular killing b5 Ssall s s1a Jalall Jiall basiios (s Al A8 3 sa
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