msmauaummmﬁﬁuﬁ’u (Immune responses)

wywdnmMInsamRtinegludunadaaniiaduniden g inninevananiio wu

Thsa wuaiSe @was wazlsdn FwsauNnzmlvisnelsalensanna) wasNmMes luha
Tsa lasnnmdnalnadamuizalsamarilagluduay dmnnalnasulasuniudslufay
Y a a n:%’ Vi 1:21 o v = 1 v 1 v .:%’ =l
Tlvithelsafaaleonsdy vlsaaamlimdananumeala nalnanmsdamualsavsa

7
NHANNULBITNME (host defense machanism) HUsenaueIe 2 wiialvgl 1 Ap

fl?ij unuriialasimne (Non-specific immunity)
4 [

VANNUBUANLWIE (Specific immunity)
9

4
9

U

1.
2.

1. gidunuziialaidiwz (Non-specific immunity) 1ugiiguiuzassmales

u q

a

& 1o S P a a P2 o £ Vv
Ml  ldmnsiansasdedensedwdantasusiialazfionils  fgnslimnnwalumsdadu
qaunsgianansamliiialse  (virulent) waziiludaweslasumsnszduainnay alannu

q
v

a o J [ v v . . .. = [ 4
yiaHdanuuanaeiuielusewin species, race waz individual Zaulymuwugnssy uan

Re

nil Yadedu ) aadiduunedes Wy gungiivessnme aasluu e1ns ey lide wasda

QY A Yy o a
q

weaaw Wudu pidnniuzdalidime dnwlennedesnuwaduaslihmdasniuwed wu

Yy o A s '

1.1 giiquiniisdewadeessmeuuulaiduwe  (Cellular non-specific

immunity) laun

1.1.1 M3AAYININIMEMW (Anatomical barrier) 1#u A wwadidoy
f6n9q SINNBadRa cilia (cilliated epithelium cells) Tuszuumadumelafinasluniiaten
fauvandasweannnsume msla msanw maamuL%yaf\gaum%sfwﬁﬁﬂﬁmé’fﬂagﬂu‘iwmﬂ
aasautnimly Felivliiialse (normal microbial flora) a;'éuw'%ﬁmdwfi%ﬁmﬂmﬁ'u@a
wuafideriioauq whlvludon Wy usnassuumadumneladnuy (upper respiratory
tract) szuumNeutdaameaaulme Tuslduazludesnasn Wudu

1.1.2 mssudududanUsanvasadlusienme (Phagocytosis) Loadluy
§1Qﬂ18ﬁa§iwa18wﬁmﬁawu15aﬁuéqLnJamJaauﬁqngmi”ﬂﬂslu‘hqmw%aﬁumaﬁﬁmalﬁ"
Lﬁaﬁﬁﬁﬁﬁ"lﬁﬁumé’lﬁlﬁﬂﬂ’h Phagocytes ¥a® Eating cells Metchanikoff (1981) Lﬂuﬁﬁu
WUZLIUMS phagocytosis § wazlaaanged] “Cellular immunity” wazlduvamagiivhwiniily
mssuAudwantasuiipaniiiu 2 GEHICE! (MW 2-1)

s < . - =t o @ o a 2 a
LB YUINLAN (Mlcrophages) Watlsguieunuisea dnala iy LAIEUND

1% ]
SV a o

1n wasdauduniluduiiiinzewradilin@an (haemopoietic stem cell precursor) FIW@IU

&

Wumadiiladanzn (myeloid cells) lulanszgn (bone marrow) iaaLilaEaAUIMAILR

W WEBNAT MAINFAINGT AULINNAFNT



ﬁ?tﬂaﬂﬁﬁmﬂgﬂéw (polymorphonuclear leucocytes, PMN) lagnalduavanedadinidanzn
%l #)In5Ha (neutrophil) WHWNTYS (granule) 2 wllaagmeluizad 1y

1. Azurophilic granule mealudsznaume myeloperoxidase lysozyme
UNBUA WAL cationic proteins

2. Specific granule Usznaume lactoferrin lysozyme 8% B ,-binding
protein LLa::ﬁLfc{EJ’Jﬁ'mﬁ'U lysozomes %ﬂmﬂluﬂ acid hydrolases PMNs Lﬂﬁtﬁﬂﬁﬁﬂﬂ'\iﬁuﬁn

a :g’ = L . .
wuluscazmsfaaaiauney (acute infection)

MNA 2-1 aNBULPBUIAEDANITUAMN 9 TunstuaHen

wwadzalual (Macrophages) L5ad2iiniia3aya1a1n promonocytes il
n3zqn Fesamnaziasuutadluiilufadonaiiolalulad (monocyte) lunszuaidanuay
Tuiigaasslvagluiladodiumed macrophage dnvamiuadifinedsanauniarhidn
a8 (mononuclear phagocyte) maﬁméwﬁkuagiﬁalﬂiuﬁa@'mﬁmﬁu (connective tissue)
wuagjﬁauLﬁaqgwuwawaawﬁammﬂLﬁﬂ wuian (alveolar macrophages) @U (Kupffer
cells) TNAIMUUIIN sinusoids BNNN USIQ medullary sinuses YasdaNtnaas U
glomerulus 29410 (mesangial cells) &N83 (microglia) WazN3IzON (osteoblasts) wad
macrophage mdﬁfﬁmsyzlmmaﬁﬁmuﬂdwmaﬁﬁﬁmm snwusnnluszaendaweimsinie

L dl I a g’ &' [l . . .
$BIALNDNNIINOLEDLIDN (chronic infection)
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— Microglia of central nervous system
— 5 Sessile (fixed) — Reticulum cells 284 spleen, lymphoid tissue,

histiocyte thymus L@ bone marrow

— Endothelial cells lining 284
- spleen sinusoid
Macrophage —| - liver sinusoid (Kupffer cells)
- lymph sinusoid
- adrenal capillaries
- hypophyseal capillaries
- pituitary capillaries

— connective tissue histiocytes

L, Wandering histiocytes

—» monocytes %38 monouclear cells LU tissue

MWN 2-2 Diagramme W&@4 Macrophage %10 sessile L8z wondering histiocytes

v
=1

UM svhngaleBd (phagocytosis) Usznaumetuaauail

1. MIedunupadEnndusnudlasudauuaiiEe (Attraction of cells to
an area of microbial invasion) LipiiiatilagnuyngndeiiauuniiGaviaiinnaunassiuans
U9BgheeanIn (MW 2.3) Wy phlogistine Az leucotaxine %ﬁﬁﬂmauﬁ’alﬂu chemotaxis 09
QG\I‘V}’ polymorphonuclear leucocytes (PMNs) aaﬂmnL&’fuﬁaﬂmqwuﬁnmﬁlé’%’u infection

%38 inflammation W&z PMNs ainaz@aaguinamulimansatndaulungy

Chematactic factors
from injured tissue
Bacteria
" F met peptides
Leukotrienes * o\ /o 0 / 'ombactera
Histamine = - ot S oy Cla
OO L IOL Cs
5 . [ l =t .8 @ T a
Mast Cell — .i',-_—\ 8 o 7 - ’/
L - L i -y

Mwn 2-3 Diapedesis %1@ interepithelial passage (Joseph A. Bellanti, 1971)

N330752NNTADAKIUNINLEUEDAYDY PMNs 138070 Diapedesis Z9tAOUUNAT
PNNEIBLEDIAAMIUIAEY ABALAANMINAG  (vasocontriction) FIVMLLAIIUNAMTUENLG

YD9BALERA (vasodilation) (Hunalitiamslvazeudaatia@y PMNs asaimsagmuni

U WeENES MINFaIN anLdInenmans
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1eaaLd00 LA UNAANUHNINUSNANAAMSUIAERU N1 PMNs 28000HI1USDEADUBILTAS
YAIMaaaLdne (endothelial junction) panM waAdBUNUEIUSHANTMIINRY anad
PMNs tmetdudanldfilasnsivwd arnduwszinsideuuiaswas fibrinogen 1 plasma

Tuidly fibrin waMENENYAUNAEDAAD LAY DIAINUNUILFULADA
L}

2. Msiudsulantasn (Ingestion process) LiagauUN3HW38 particles FaTud
wianUaangn PMNs animshiiazes asiamsnududantasuiuloamsnssiussuumsto
fMAIEAIVBY actin-myosin 284 PMNs nadniuanumzuauiiay (pseudopods) fdusanly

L4

v a & d o v v P gy & o '
loudansaudwudantaauny  Wisladaulaanysafasiionsaclly  vacuwole  f3and

“phagocytic vacuole %38 phagosome”

3. Mmamaeaswlaniasn (Intracellular destruction of ingested particles) &4
o v ac ] pa] 1 I
wlandaanasgninatelu phagocyte agIsmanareagn (mwh 2.4) wu anudunie
(acidity) @4 leucocytic cytoplasm, ﬂﬁﬁ%m“ﬂaq lactic acid, digestive enzymes, lysozyme Wa%
phagocytin Tu lysosomes IS RS lysosome azlUi@anfanuniiares phagosome INUU
= L% 1 a A a v v = v 1 v o a
aziimsuanvaseilsludiuiidanfanuua) lysosome azaasa1seme ) whluimedwdan

Uaan Teslulluduanaaawsag

M519N 2-1 Enzymes wazd15en ) MU lumaasintdanz13%4ie neutrophils

(Joseph A.Bellanti,1971)

Acid phosphatase

Acid ribonuclease

Acid deoxyribonuclease
Cathepsins B, C, D. E
Phosphoprotein phosphatase
Phosphatidic acid phosphatase
Organophosphate-resistant
esterases

B-Glucuronidase
[B-Galactosidase
[B~N-acetylglucosaminidase
a-L-fucosidase
a-1,4-glucosidase
o-mannosidase
a-N-acetylglucosaminidase

a-N-acetylgalactosaminidase

Hyaluronidase
Lysozyme

Collagenase

Aryl sulfatases A and B
Phospholipase

Acid lipase

Phagocytin and related bactericidal
proteins

Endogenous pyrogen

Plasminogen activator (? urokinase)
Hemolysin (s)

Mucopolysaccharides and glycoproteins
Basic proteins:(a) Mast cell-active;
(b) Permeabiliy-inducing,independint

mast cells

U WeENAS MINFEIN anEAnenmans
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Lysosomes

@ 2\

Phagosome

Phagosome N

MW 2-4 Fusaumsnaeiiulaniaanyes Watdaennm

taaandraasa phagocytosis

1. ;o supporting material (U fibrin network ¥3® fibrous surface, W19D3

alveoli SINNATARDU ) N2l phagocytes maudaulanlaanlufin azlimstuialaish

v
acda A J

U MINUIBUEENN surface phagocytosis
2. Opsonin %38 antibody (Huashily serum anaialassssunivselas
£4 d‘ Yy nﬂy | 4 a la' 9’&11&‘ ‘;1
manszauilialasuia sansodely phagocytes Audaudaniaanladsaiiu
3. Complement L?Juﬂaimm‘[ﬂsau%qmu serum ATAILLFIN phagocytosis L2y
M 1A immune adherence Ao complement azlusaunu antigen-antibody complex ua i
& a @ ¢ 1 < < & 0o 9 v
complex UALLNICHONULTID LTU LNOLIDALLON LNALIDAYII LLRLLNIALADR (platelets) ‘Vl’ﬂ,'ﬂgﬂ

14
VAR

Auledzu

ummmm@aun‘%ﬁmﬂ’lu phagocyte

dundgifuwin  extracellular parasite azgninlwuanamalulumaduas
phagocytes WAUNNINIALRWIZWIN intracellular parasites (%W Tubercle bacilli, Brucella W@y
Listeria 2130 lU@Saumeluimaduas phagocytes i lwlsananenilis chronic disease ¥3881972
fadounsnsznalsadalidqadu 9 daly

UNUINYBN phagocytes

PMNs (i uadniiangduuazilszunaningad macrophage 39WU PMNs 30nlu
¥8% acute infection GHBANUUILABY 7] ANE UasQNNULAE macrophage AINUlUTZEEVAINTD
1u chronic infection 393 macrophage %38 mononuclear cell ngll‘lﬂ mononuclear cell W@l

| a o & A & [ 7 [ . a
Sansauusmtin v nIuluity  wazananannulvuaduwdu  giant cell lasind

U WeENES MINFaIN anLdInenmans
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] 1 . < . . '
macrophage TusmMeazagluanw immature Hgndriaelunsenumu intracelluar parasite
Py v v ~ < < d o v PRy a &
ngnnszquld mature axfigndinndu FFunaiulannmsidl granules LinIINTUMYTY
1288 193U alveolar macrophage Qzd lysozyme ¥IANI peritoneal macrophage AL

" Y w Vv gj c%’ Id [ v q' a' 4
Taglidasndanmsnszeu Niilmatuiwgz alveolar macrophage nKanUFMUanUapnfiuh

Tuauameanmelaagians

QQIQJA:{'

1.2 giquiuiardeansiizessemeuuulai®ionns  (Humoral non-specific

q

immunity) {Wugiiquiumluiadatadeduinlilbmed wu

1.2.1 Acids Tunsetwze1s & hydrochloric acid, NHIVNaed unsaturated
fatty acid F9AUBBNNININABNLANINIG (sebaceous gland), fatty acid TWIUNLN, lactic acid
Tuwdauazly vaginal canal Fansedunidimaniifiqaeantaiy bacteriostatic AaruLiiachuwh

lUlwadzasqdunigazlusuniuauiums oxidative metabolism 28Bad

1.2.2 Lysozyme %38 muramidase Wulanaluamu tissue waz fluids Tusnme

Founuvs wu then thans thyn encdu lutlaans  (urine) ihlunssgndunds
(cerebrospinal fluid) wazwiarasauln@azliny lysozyme  Enzyme ﬁﬁﬂﬁﬁqmauﬂ’ﬁlﬁu
basic protein ﬁmﬁfﬂ‘[maqaﬂizmm 15,000 d@¥150%Na8 gram positive bacteria lacna
gram negative bacteria Iﬂ'él“?; enzyme azlduen 1, 4 B-linkage 95%9N N-acetylmuramic acid
iy N-acetylglucosamine ‘Z‘Q'QL‘IGJHIWNG%”NIH cell wall 983 bacteria mqwaﬁ gram negative
bacteria NUADNIEABEVDY lysozyme tWIIE cell wall %guuaﬂqmﬂuwaﬂ lipoprotein 3978ilag
i mucopeptide Tvwuan lysozyme W ol antibody Ny complement Lﬂ'ﬁﬁ’mﬁ’uv‘hmﬂ%’u

lipoprotein nau lysozyme Aaganansathinens gram-negative bacteria 1o

1.2.3 Phagocytin 1#a1n PMNs uandais wadly antibacterial globulin %4
nuGaaNNIauNauval 65 avmnwaed el @15laINIaMNMY bacteria laviay
species l@EAWIE gram negative bacteria Z9azluinldmasunn (lysis) mMshuwes

phagocytin A active T4 acid environment

1.2.4 Spermine Wuanswan polyamine %Qgﬂ activate lusnmelas spermine
oxidase §aNI0TIEABMU bacteria wan Mycobacterium tuberculosis, Bacillus anthracis,

Staphylococci LLa Nisseriae sszfiafiwuannly semen waz renal tissue

1.2.5 Beta-lysin (serum bactericidin) T normal serum WU luUSMAN wa
Tu acute phase 28N infection W8 inflammatory disease wNUUTINUNNIY SsHENTaN

gram-positive bacteria

U WeENAS MINFEIN anEAnenmans



12

1 Y l{ 1
1.2.6 Hematin Lta¢ Mesohematin @19WIN iron porphyrins mmﬁﬁqwﬁmaﬁm

bacteria lnanuuazlUunaues (competition) Ay porphyrins U 9 Tu bacterial metabolism

1.2.7 Tillet factor wu'lu acute phase 284 bacterial infection iana%iie ﬁqm

anUALUY bactericidal 610 B-hemolytic Streptococei ssHlinuaNnTay gniaadieaumai
60 aeFnuaged Tunm 1 %l

1.2.8 Basic polypeptides ivaeriiasnansamaadalsanin gram positive
bacteria logtinUfise19eninNyszquInuas polypeptides AUUTLIAUUURIUBY bacteria 13
wnillaun “leukin® 290 PMNs #alluansusznauwan protamine %38 protamine derivative 91

i arginine Usenauagn 17% waz “plakin” a0 platelets

1.2.9 Complement LﬂuﬂzjuwaQIﬂiﬁuiu serum %Q“ﬁlﬂtﬂ%uﬂﬁﬁ%m antigen

AU antibody WaNIWLAAMS lysis 289LTAS

1.2.10 Opsonin %38 antibody tuans Nilluiden ietulagsssumd wse

loamanszau 2laNIzapLYad bacteria ¥300UNMAGN 9 WA IWH phagocytosis AU

1.2.11 Properdin 1Uulusfiu Fefivhmiinluena Ussanna 1,000,000 ilar
ﬂf]ﬁ'%m‘imﬁ'u complement LL@% magnesium ion NI bacteria ¥38 virus UNFUA 57
& o s A o a NS
nahaadadaauasiiondle

1.2.12 Interferon (JulUs@uniionilanmadasiedu  mevaelasu  viral
=y . o YR 1y L v . v ¥
infection (¥3® inducer ®U ) ®7 interferon Laﬂuquﬁmamu virus lagnI LAFINITNNITHU

v S Y .. . Y
15886579 antiviral protein 16

1.2.13 Secretory IgA Hlu immunoglobulin Awuly secretion 15y ‘lfl‘l?;llﬂ iy
g Uddie  colostrum (WIUNINTANAIAIDA), secretion LUSILFEN Wz secretion 1

nszwzeMs Junumdeeylunmsilasnu infection Tuu3Iae mucous membrane

[
% = v v o

2 giiquAuriiafwz (specific immunity) WUgRANAUNTNMBFZDUNING

u q q

{ v 1

o (2 = v v ' [ .
niglasumsnszquinney  wianidhlusumeluanwaez  hyperimmune  serum
piAufuEladaciufATen@mzIzae (specific) AalraNienIzRUINNBUNIBEDNNAN ML
v

=® o 3 & Y (4 " a < a A v oy =
AYANNULIUY ﬂﬁlﬂﬂ']iﬂ’ﬂﬁﬂu@lumﬁmBﬂﬂLLﬂﬁﬂﬂﬁﬂNﬂiE}LtE}u(ﬂL"\]u‘VIL"ZI']QTNﬂ']El ATHNT

v o =

ADUFUNVNEBENAATY (38NT) “MIABUFUNINNATANAN” TFanwazdnme 3 Usems

q

)
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1. anyssolumsihuunndladludalandaanuazdeladlunesdiag
(differentiation of self from non-self) lagaziinsnauausINYRANIUERINGaEIYAN

9

Uaan (non-self) ¥

2. AN (specificity) MIRdUFUDINAATUIZIIWIZADENLUaNUDN

VIBLaUARUNENIN UMY

o n:l' U Yo a a = [ < g d‘ <
3. NN (memory) Wasrmealasunauiruaiinwenuluaien 2 wse

§9 9 W AwNNINDUFUBNNTINGY wazdiUSnannnMsaauauaInnezuluaTIwsn

L4 [

a =N o 123’ ] Y ] =
pRdunuriiennzianauialaiu 2 dwde
. 4 Ay o o o . o
2.1 Humoral immune response (HIR) (Uuniinunuieida antibody %38
immunoglobulin F§593NNNLAF B-lymphocyte Waz plasma cell tiNaAIBYaUNIEINGNE
dhlulusume unesimshaeadunidenaazaeseds complement WTINIBAY FIN
wnatiagludiuzeaningan (wanaaviadsn) visveuradlusume  agiiqunuziedinieann
m‘;ns:@i’u‘[mﬁssuma (natural) ¥32NANNMINNMLAANIY (artificial) wazaINIDaE

P} o o P} v
nasnnauvtiellgidnauniialana serum

] v
Yy a =

2.1.1 Natural acquired humoral immunity L‘fJuQﬁQNﬂu‘ﬁLﬂﬂ?luiﬂilﬁﬁiwma

vty

a 4

2.1.1.1 Active natural acquired humoral immunity L(AAAINNITNTG zqu‘[mﬂ

<

s3snnd  wu pnmsidulsatug  Fenafiomsegguuse  wiaduwuuliugeseims

v
Yy a o

subclinical) UaI9NMEAANNSETN antibody @815ANU Y AUNT ANANNUALALUINBDEN
y 4

q

ansoagldnase?ia vadnagluszsznmauuainvaall

2.1.1.2. Passive natural acquired humoral immunity Qﬁﬁuﬁuﬁﬁﬂﬁﬁﬂ
logfila3yu  antibody whanlusnmelessssumd Wy Tusswiheiimsnagluassdunsen
antibody UNZHAAzHIY placenta MNuailUEIgnla Bnnsdindie antibody azenenaasIUMNMA

4 av o v A v e v
colostrum ZunAANAumMHazinaquasaaladluszezusn 9 aasdiaudinvnely

Y

2.1.2 Artificial acquired humoral immunity ({Junfdnnuiiannmsinag

o g va & A& ad a . . a
TavlviAndy F98ineziia active Uag passive Ad

[ ¥ ¥

2.1.2.1. Active artificial acquired humoral immunity Qﬁ@&l uzlaliaaY
Tasmsnszguadinasla wu Msia vaccine tasdulsnane g Wueu

U WeENAS MINFEIN anEAnenmans
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2.1.2.2. Passive artificial acquired humoral immunity Qﬁﬁuﬁ’uﬁﬁﬂﬁlﬁﬂ
Fulaafitnld antibody 1 lulusameluguaae hyperimmune serum Fae3anINgaivioan

Ay 3o lWluguuad gamma-globulin iy winilasiunyy winilasdunansdn (udu

2.2 Cell-mediated immune response (CMIR) Lﬂugﬁﬁuﬁuﬁmﬁmﬁaﬁﬂuﬁ'a
Toaamnzaghedawagnan T-lymphocyte Tumsmadeulantaanlosnse wiasufuszuy
HIR 82 non-specific response asﬁy'ugﬁﬁuﬁ'uﬁﬁﬂﬁ'ﬁ’iqmmiadmwaﬂmnﬂuwﬁqlﬂﬂ'ﬁﬂﬂu
wiklalaeld lymphocyte udlianansagenaalosma serum LLaxL‘fJuQﬁﬁuﬁ’uﬁéwﬁmwmi’N
melunsiang intracellular microorganism L% Tubercle bacilli, Brucella (a2 Listeria Huau

d! a o o J 123’ . ] o v
WAUNSEMail antibody laisnansarhangle

Recipient

Primary infection infected

with tubercle

serum

infected

.,

macrophage

lymphocyte immune

Challange recipients

Tubercle + listeria

MNH 2-5 MIEIBNBA specific WAL non-specific immunity laalHizadwin

lymphocytes ﬁ]’lﬂgﬂ’jdﬁgﬁﬁluﬁlu (Roitt e al.,1993)

q
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Induce Stage:

Lymphocyte luny * = luhwugbinhlduymes  udiiadianeg
» AuNY  (Aadl  Sensitized T-lymphocytes

q

Tubercle %38 Specifically sensitized lymphocytes
bacilli (SSL) ¢iatZa Tubercle bacilli)

|

SSL 6@ Tubercle bacilli

Challenged Stage:

< , ™
»
MYUANVEIINGR Tubercle bacilli
Tubercle bacilli A59450 7-14 W release

¢80 SSL @al#a Tubercle bacilli

lymphokines

Beneficial Stage:

Lymphokines

-MIF

-MAF >

-MF etc.
i@ O
§ @)

Macrophage 293 intracellular 2o
Activated macrophage #N¥ hydrolytic granules
Tubercle becilli, Listeria Wag .

NNNFINIOMN Y intracellular  Tubercle
Brucella “ =

bacilli w8z Brucella Da3Uu Specific benefit

UBNNMNUUEIENITONY intracellular

.4 : - .
organism aU ) fadudu Non-specific benefit

MWN 2-6 MIYNNY intracellular organism 108 cell-mediated immunity
(#0uUa921n Bernard D.Davis €t al, 1973)

U WeENAS MINFEIN anEAnenmans



MINN 2-2 MSLAN specific L% non-specific immunity Ty Cell-mediated immune
response (Roitt &t al., 1997 )

Primary Tubercle Nothing Listeria
Infection: bacillus
Challenge: Tube?(Listeria Tubercle Tubercle Tubercle
bacillus bacillus bacillus bacillus
+ + +
Listeria Listeria Listeria
Result: Immune Infection Immune Infection Immune

WANNNTYBITEUUHNANNY (Development of immune system)
wasraaswmendunuimdraglunmsiliifeglidunugiiedrwzilaun

o .. = o v o d o . .
specifically sensitized lymphocyte ZNALTMBUINLNYINY  cell-mediated immune response

(CMIR) waz plasma cell Faazinmhnasawauduadiy humoral immune response (HIR)

X a a v P~ [ | .o 2 g . .
EERIYNTNTUALATUNINNAUATENILALINUY AB haemopoietic stem cell #attu lymphoid series

lulanszgn (bone marrow)

=
‘i.'_:l_l'lnlr'lphq'r
f.urlqu:rru ‘F_\‘-\,
RBL E'.’ _:l*::"""*
Flatelets n il kil
’l‘j,ﬁ.-f A Marural killer ool
W ey b

I. whwrr w
Thye .-.1
i,y prhiniagd ' F'lul""rrl 1ebi ,::

wem gl I /’r’" §
=W
L] / |I1 III """.-"

T chymn-
depenadent
TR E

[, et wram il ¥
il . T Ehjie <
Eymgphaied — \rrieparradam e
wiver crll . UL
= Bural eyuiviben JQ-"I i
2 heme: mareo, o1t k=" f3re ol Masma
% i ol
ih n L= -..I' 3
che w1 '-""'Ln- o e —
o oot 11wt 185, e, ek, gl lal¥

Y W

MWN 2-7 WaNNMTUBISTUUNTANNY
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Unilulanszgnil stem cell ficnansosandulalifluwadld 4 series fio
1. Myeloid series %ﬂﬂstﬂ%muLauimlﬂLﬂu granulocytes loun neutrophil,
eosinophil, basophil &8s monocyte
2. Erythroid series ta3adulaluidufindanias (erythrocyte)
3. Megakaryocyte %ﬁﬁ’l%ﬁlﬁ‘ﬁﬂgﬂ platelet
4. Lymphoid series ﬁqmmsmﬁﬁmlﬁu‘[mﬂu lymphocyte 1@ 2 WInAd
1. Immunological competent cell ED) thymic dependent lymphocyte (T-
lymphocytes) Hlu lymphocyte ﬂm‘%q;shu thymus wazlasudnswaan thymus Tvfianu
sansoitauiidenn danwamiy smal lymphocyte wuldiBudlwaludon (Uszana
60-80 tUastdue), thoracic duct, #USa subcortical area (thymic independent area) ¥aN
Giamfiywmﬁm, u,azﬁu%nm white pulp RNEVREY T-lymphocyte azv‘imﬁﬁﬁtﬁ'mﬁu CMIR L7
delayed hypersensitivity, homograft rejection, graft versus host reaction, L@zAIFVIAIE
intracellular microorganism udu
2. Lymphocytes 271 bone marrow W’Jﬂﬁﬂmf\)mﬁmj\huﬂ’m bursal system
FalugnlalduneienzaiuiiiFand) bursa of fabricius dailuau delinsuuwivey sy
tonsil, Payer’s patch TugldEnvsaduwasluldag (appendix) Ala B-lymphocytes ‘fg!lW‘U?J%i
luidaadludiuios (Uszanm 10-20 Wasidud) drusnnazwusgly lymphoid tissue Tusu
medulla (Thymic dependent area) wawiauﬁywmﬁm, UM red pulp 29NN LLasiulwnis@n
B-lymphocytes GWN‘IS’OLQ‘%EUU@UIGIL‘?JU plasma cell %ﬁﬁ‘l%ﬁl’lﬁtﬁﬂ’f]ﬁ}u humoral immunity Ao
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MWN 2-9 MWUFAY lymphoid system Tuau (Irving L.Weissman €t al, 1978)
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M 2-12 TA59§35719289 thymus gland
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MWD 2-13 Uncapsulate lymphocyteed lymphoid tissue
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MWN 2-14 Lymphocyte recirculation (Leroy E. Hood €t al., 1997
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A o a o o g/ v 1 1 1 4

Waiigdunsdudantaawgnandnlilusemezaasn  sumezwenaudaiu
Toed immune response 02y Feoranuelaiiy 4 svee Ao lusvezusnazdl phagocytosis Lo
& a o ¢ a . L9y a
AU R}ﬂu%iﬂ%gﬂﬂuiﬂﬂ phagocytic cell #alaun polymorphonuclear leucocytes (PMNs) nag

P~ . a 1 o 1% v ¥ P [ 4
lunszuaidan uas fixed macrophage Naglutan du in wazdantinrdautudy

™ GeEnigitied
Antipen Sraad akd Large Small I & Transler laclar
Mar rophag Small Gy mphoy Lymihr<yla ermm# § Loy mplie b
— ar

—®
| ﬂwuh’l':-;i,@ —1—-
} .:jh @ I .
> _J \\:ﬂgrt}—-—rg’—-- s Ad-Ab_Pharmaicdogaal

Makare | Compler mrdiaiore
Pla=ma Flagma
Call Cell
WM PLEN PECOCMITION | STIMULATORY i EFFECTOR
PFROCESSEG | PHAZR FHATE ' PHASK

|
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MWD 2-16 MINDUTUBNYBINAANAY (NUAT GIUM UdzAME 2521)

Taga @A NNEILLaDNNNALAYBY  humoral chemotaxis, immune adherence
W8z opsonization GaNYAUNITNzgnanlaanalnmely phagocytic cells NNy weuda
wawﬁuw%&h:gﬂé’ﬂuﬂaqlﬂ (antigen processing) ¥ I%4 immunogenicity Wanndy d
mﬁ\lﬁﬂgﬂ‘-ﬁlu (recognized) Tog antigen sensitive lymphocyte lolaghe daun lymphocyte 57\13
oty (commit) Tnauaussdauaudauiiy Tosdsdoyaluly immunoblast fisnannly
N3zan 1ﬁLﬂ§'ﬂu§ﬂLﬂu “Effector cell” @alu g immunoblast 1 T-lymphocyte Aaznany
Tl sensitized small lymphocyte e'z’hmmim‘hﬂﬁﬁ%mﬁ’mmuﬁmuﬁguiﬂﬂ CMIR ¥l
sensitized small lymphocyte flﬂ’li‘l_]aﬂ‘ﬂéaﬂﬂ’liLﬂﬁﬁa’lﬂﬁﬁﬂFJFJﬂ?J’l%QE%ULLGiL‘fJH mediator
YDINTDNLEY ﬁ%asam‘%ﬂn’h lymphokines (%1 lymphotoxin, macrophage migratory inhibition
factor (MIF) transfer factor, inflammatory factor (IF), mitogenic factor (MF) W82 macrophage
activating factor (MAF) fludy immunoblast iy B-lymphocyte ﬁam%fylﬁu‘[mlﬂam‘ﬂu
plasma cell Bvazae wauAvad ahugasentu waudau deld duludedadly humoral
immunity

T and B-cells co-operation

Tuvensdlmsashe wauduad Tag B-lymphocyte Sniludasardanalaunesiio
289 T-lymphocyte 17N3N91M39ad3N waudved 16 lagwmmzmuaudiauiudumwin weak
antigen ¥3afuuaudaudwIn thymic dependent MINMSINASBY Claman UazAtlE lagia

spleen cells, thymocytes (T-cells), bone marrow (B-cells) Wz thymocytes WENAU bone
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¥ . . P o [ . @
marrow 1281 lUu irradiated mouse (wwmﬂﬂaulummsaaiw immune response) 4 63 AN

UU 93¢ sheep red blood cell M lunalsIngasil

AN 2-3 HANMSNABAINITIINIUTINAUYDY T cells 1az B cells TUNTEIN

waUAUBA (AN Ivan M.Roitt, 1997)

Irradiated recipient Antibody
given antigen plus: response
spleen cells +++
Thymocytes (T-cells) +
Bone marrow (B-cells) +
Thymocytes and bone marrow +++

A o ' Y o Ve v a oY o 1 Ao
LNBRM T-cells 33NNU B-cells ‘\’l‘&i'ﬂ’ﬂﬁ&lﬂ']ﬁﬂi’]ﬂ Waumuan 1ﬂmmtazﬂmma®
@WIE T-cells ¥38 B-cells aealopenaniia wannUL Miller wazAnzealaynnsnaaas
Ta# transfer T-cells @z B-cells R]‘lﬂﬁ%‘g}@h\i strain N IANU irradiated mouse ANUUIIHILDD
o . . 4 v a o g g;
spleen Tuwduauwes antibody forming cells waﬂmﬂg’n ﬂ’l’ia’iNLLau(ﬂUE]Gl%gﬂt’l‘UENIﬂEl
antiserum 619 transplantation antigens YWY strain MAzLe1dI bone marrow WF  dIu

strain 911@" thymus cells 30 MIasUBURUBR lnnEUES
Y No. of antibody

Antigen sheep forming cell
———_ rbc
j/ kAN Alone
P, ({T} ¢ p
W Aty
5}\\ Bone marrow
Y strain Y T~ —
/f K AN Spleen cell +anti-Y +
// e~ N > x
'*x:\\ S invitro
‘% Irradidated )
+ anti - X
Thymus recipient S
> derived cell )
Strain XY strain Y

MWD 2-17 MSNAaDY transfer T-cells waz B-cells mﬂﬂl‘v}ﬁhﬁ strain Aulvnu
irradiated mouse (Roitt €f al.,1997)
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Mictchison 18 Rajewsky WENENNANEINIIINIUTINAULEY T-cells Waz B-

cells Tuszaulutana

S >+t
BSA-DNP

e

———

7 ~.
g L 2
e N~ —> - > -
3 Ovalb-DNP

?

BSA-DNP *A

e —> s Rt
Ovalb Ovalb-DNP

MNG 2-18  MINABBILNDMSUENINITTINIUTINAY (co-operation) Y8\ carrier o
hapten mn;sﬂ%l,ﬁu’h secondary response ) hapten (dinitrophenuyl group-
DNP) asifiogusoiiia cells 16 umsnssduesn carier uazhapten anfiay
(Roitt et al.,1997)

1. Munasin DNP fit#ansu bovine serum albumin (BSA) 79 BSA 9zt
1Ju carrier w81 #a1NAM BSA-DNP combination "Z?i’ﬂﬁﬂ 2z10@ secondary response 618 DNP
2. Challenge @28 DNP ﬁ%’uﬁ'u Ovalbumin (ﬁ‘l‘l/i‘ljll’l‘ﬁlfld_]u carrier) Azl
secondary response
3. gnndaside BSA-DNP iada Ovalbumin @uud) challenge @agae

Ovalbumin-DNP 2zLi@ secondary response

Specificity for carrier

Specificity for hapten

MWN 2-19 Cerrier hapten specificities
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