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Fig. 1. Development of Allergies.
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Fig. 2. Induction and effector mechanisms in Type I hypersensitivity.

Innocuous environmental antigents{allergens) enter via mucosal surfaces, and are taken up by local
antigen presenting cells(APCs) which process and present them to T, cells. Cognate recognition be-
tween the Ty cell and B cell, and the release of soluble factors, are also required for B cell proliferation
and differentiation, which leades to the production of allergen-specfic IgE. The IgE binds, via Fc,
receptors(Fc,RI), to mase cells thus sensitizing them, When allergen subsequently reaches the
sensitized mast cell it cross-links surface-bound IgE, causing an increase in intracellular Ca®* which
triggers the release of preformed mediators such as histamine and proteases and lipid-derived
mediators such as leukotrienes and prostaglandins, which are newly-synthesized. These produce the
clinical effects of allergy. Feedback effects of mediators on cells of the immune system may help damp

down the allergic reactions.
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Fig. 3. Genomic organization of human and mouse MHC loci.
Genes comprising each locus and intervening distances are of approximate relative size. The number of « and f
genes in each human class 1 locus varies among alleles. The mouse cytokine genes(TNF and LT) ‘are assigned
tentatively based upon the location in humans. TNF, tumor necrosis factor, LT, lymphotoxin.
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ecule2 ® 218 44kilodalton(KD)2 «(Heavy)
chain®} ¥x}8 12KD¥] B,-microglobulin®.2 4
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class IT MHC molecule-2 #x}& 32—-34 KD9| «
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moleculeE2 A EEH ZEA 3 FRe ZA
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Table 1. Comparision of class I and class I MHC antigens

class | class I _
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cyte reaction

Tissue distribution
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Fig. 4. Class 1 and class [ MHC molecules.
Table 2. HLA and disease association
Ankylosing spondylitis BZ27 88
Reiter’s syndrome B27 37
Acute anterior uveitis B27 - 10
Juvenlie arthritis B27, Dw5, or Dw8 4
Rheumatoid arthritis Dw4(DR4)
Chronic hepatitis Dw3(DR3) 14
B8 9
Celiac disease Dw3(DR3) 11
Grave's disease Dw3(DR3) 4
Hashimoto’s thyroiditis Dw5(DR5) 3
Idiopathic Addison’s disease Dw3(DR3) 6
Juvenile onset DM Dw4(DR4) 6
Dw3(DR3) 3
Congenital adrenal hyperplasia B47 15
(21-hydroxylase deficiency) B5 4
Myasthenia gravis B8 4
_ Dw3(DR3) 3
Multiple sclerosis Dw2(DR2) 4
Systemic lupus erythematosus Dw3(DR3) 6
Chronic myelocytic leukemia A2 39
Chronic lymphocytic leukemia B18 5
Acute lymphoblastic leukemia A2 1

Hodgkin's disease Al, A2, B8, B15 1-8
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Fig. 5. T lymphocyte surface molecules and their ligunds involved in antigen recognition and T cell responses.
Interactions between a CD4" T cell and an antigen-presenting celi{ APC) (A) or a CD8" cytolytic T
lymphocyte(CTL) and a target cell(B) involve multiple T cell surface proteins that recognize different

ligands on the APC or target cell.
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H heterodimer 24 CD3 complex(¥| &F 2oz
1A% 570 ]9 membrane protein®. 2 A1)}
nggHor Adso rk(Fig 6)*”. CD3 com- Bone marrowoll4l A<Elo] Iz I =E5

3. BRIZ 2| S5t} IgES] AYLt
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Fig. 6. Components of the TCR: CD3 comples. The 7, 8, and € chains are present as monomers, non-covalently
associated with the T cell receptor uff heterodimer and with one another { and 1 chains are present as {{
homodimers or as {n heterodimers, and these chains may also physically associate with the TCR or with
other CD3 chains. Disulfide-bonded loops of lg-like domains are indicated in the extracellular regions of
the TCR « and B chains and the CD3y, 8, and € chains. The + and — symbols refer to charged
residues in the transmembrane regions that probably mediate association of chains. Approximate sites

~' where the proteins may be phosphorylated are indicated. :
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o gl EAN Y =& H cytokine®] FIF Fo=
IgEE A3 B cello] o)) AA¥ [gE:= Mast

cell, Basophil's 2] EWol| Fc recepter3 E3}of
A Ak olu d#Edo] AU Mast
cell, Basophil52] Xl K25 IgEe} A%l IgE
cross linkingo] ¥UojtbH mast cell, basophili &
Al 5.4 < (signal transduct)o] o 2 A celle] acti-
vation® o] o8& 79 mediatorE 2¥]|5HA
EY) ¥ mediatorE9 2184 Target organ? o]
Hh-g-o] of7]¥ o] & 27] F44-& do7A Erh

4. Interleukin-4

cytokine B F-AME(YHIZF, tf2]H ¥, endo-
thelial cell, fibroblast £ )ollA] 4] intercellu-
lar regulatory peptide®A] natural and acquired
immunity& "7} sh= 82 Eo|ch(Table 3)*™*.

Table 3. The main features of the best-studied cytokines

cytokine mol. wt cell source(s) main cell target (s) main actions
IFN» 40-50 000 T cells, lymphocytes, immunoregulation,
(dimer) NK cells monocytes, B cell differentiation,
tissue cells some antiviral action
IL-1a 33 000 monocytes, dendritic cells,  thymocytes, immunoregulation,
1L-18 15 500 some B cells, fibroblasts, neutrophils, inflammation, fever
epithelial cells, endothelium, T and B cells,
astrocytes, macrophages tissue cells
11-2 15 000 T cells T cells, B cells, proliferation,
NK cells monocytes activation
1L-3 15 000 T cells stem cells, pan-specific colony
progenitors stimulating factor
1L.-4 15 000 T cells B cells, division and
T cells differentiation
1L-5 715000, T cells B cells, differentiation
(153 amino acids) eosinophils
11.-6 20 000 macrophages, T cells, B cells, differentiation,
T cells, fibroblasts, thymocytes, acute phase protein
some B cells hepatocytes synthesis
IL-8 8 000 macrophages, granulocytes, chemotaxis
(family) skin cells T cells
TNF« 50 000 macrophages, fibroblasts, inﬂamn?ation', ca.tabolism
TNFp 50 000 lymphocytes endothelium (cacl'lex1a) fibrosis: Pro—
. . duction of other cytokines
(Ilymphotoxin) (trimer)

(IL-1, IL-6, GM-CSF) and
adhesion molecules
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IL-4& cytokineo] &0 24 3ol B cell
stimulatory factor2 H#l$ith IL-4= CD4Y T
cell, activated mast celldlA] E¥]En
mouse 4] B cell®] growth and differentiation
factor , mast cell®] growth factor, macrophage]
activating factor® 2Hg3h}, AlgolA s @2 B
Yol o #oste EE FAsHA s
isotype class switchingdl| &2 #oj&le] B H L7,
macrophagel| ] CD3(IgE9 Fc ¥2lo] thdl low
affinity receptor)d] X¥E& F7MA7l= 715g 7t

213 3

g8

5. Mast cell (8] 7HA] X )

A Ag Huldk-g-of A F=AE M E7F macrophage
#H dHl B2 Me) FAFAEE mast cello]r]
o] Zo] #¥]3l= mediatorEol 3] F4dol dHH
o HTEE 3R 8, 217, BOAE A5
Z2 &AM round, oval B+ spindled e 2] Al ¥
24 M EAoE metachromatic granules} lipid
body7} 21t} rodentol| M= M kaby & sl
%] 2o w2} mucosal mast cell(MMC)3} connec-

tive tissue mast cell(CTMC)ZE 27}A] typed &
FE F Ao o7 QA7 vt E M= B
57 glck a8y 54]8= mediator? THE
& ela & A4Ao me} tr 2t Mast cell gran-
ule®] ¥B|F4E Fol we} chEh & rodentol A
i AFA] granuleo] ztzt @2 o2 FulE 91t
o] H|gtA Eo M FH] Ao granuleE o] fusion®
% exocytosis E Th

Mast cell®] antigen receptor Q& sl Ao
IgEol™ mast cell £A = [gR2] Fe F-¢jof ot
receptor(FceéR) 7} E4] gt} FeeRe IgEol théle
High affinity® 7}*e FeeR 1 3 low affinity S
7tAE FeeRM 2%F2 EHdI9”. FeeRI2
mast cell, basophils ¢l #a}3}5 « chain, § chain
a3l 2719 EY 3 chain® 4 polypeptide® -
A= o] 2t} a chaind 45KD ¢ glycosylated poly-
peptide2 A MEEH| mE=o] 9o [gE} AF
e R9olw &l f-chain(33KDa) 2 270 <] #-
chain(9KD, disulfide bond® ¢14)2 signal
transductiono] Q3% 9L vt ¢dA Yot
(Fig. 7). FecR I = ALEol A4 FeeR 1a, FeeR 1D

roro

FeRI

HOOC B

COOH

H,NHOOC COOH

homology
domain

soluble
CD23

proteolytic
cleavage
sites

cytoplasm

NH,

Fig. 7. The Fcé Receptors.

The model for FcsRI proposes a tetramer consisting of one a-chain with two disulphide-linked
immunoglobulin-like loops. The f-chain has two extracellular portions near two 7-chains which
are linked by a disulphied bonds. The «-chain is crucial for IgE binding. The potential model
for the FeeRII is based on sequence data and the homology with animal lectins. Proteolytic
cleavage can release several IgE-BF species including the 25 kDa suluble CD23 molecule, which
contains the lectin binding domain. This cleavage is inhibited by IgE, accounting for the ap-
parent increase of FceRII expression on lymphocytes cultured in the presence of IgE.
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GTP binding protein(d protein) & ¥4 3}slaL o]
AL t}A] phospholipase CE A3 Al7]A g
o]z+ #4d3sl ¥ phospholipase C= PIP,(pho-
sphatidyl inositol bisphosphate)& inositol tri-
phosphate(IP,) 8} diacyl glycerol(DAG)& 748
8jA1Z1t}. IP,& endoplasmic reticulumoiA] cal-
cium& releaseA] 7] L cytoplasm2] %7}¥ calcium
£ phospholipase A, 5 #4371t} DAGE Pro-
tein kinase CZ @A 8271t} 8438 phosph-
olipase A,= phosphatidyl choline-% arachidonic
acid2 #&)]3}o] prostaglandin D2, leukotriene C4
z2] §4o] AFFHA S A FeeR 1 9 cross
linkinge] ©& ZHF2 G proteing &Al3sly
cAMPE %7}A]# protein kinase AE g3l e =z
A degranulationg Walsl7|E 3l ©]E nega-
tive feedback pathway2 4zt th Mast celle] 24
32 EnEE E2EL biogenic amine(histamine,
serotonin), Lipid mediator(prostagrandin D2,
leukotriens, platelet-activating fator), cytokine
(TNF, IL-1, IL-4, IL- 5, IL-6. IL-3, GM-CSF)%5 2
2] chemoattractant, activator, spasmogens 2| 9
g FaaA gt

Y22t 7H

gy 279 AN XY airt BT
A& dHRE Fgs gl 1247] o|FJE
Mainmonides= 3 #jo] 7l&H o2 wste AP
£ M&sta o Wyman(1872) S8 el 279 §
g9} 4o SojAo| rtEH o R YEhdtia 3HY
t} dEE719 fHH0Y BAs A g 4

FEo] oA Ut} 4o ApATENA &
HE2719 A3 FE Hol glof g 27| LA
A AerA) F31FH Ao #HdeE YzEn
Aot FEg 71 s 7o A gk
SlEMAY #2719 FHFY 2EL o5 g4
7HAe] gz 2AEgn e 5 Ak

1) IgE AgE9 =4

2) HLAS 3% Huks f3xe 2§ Eo
AHAuk-g-23

3) 9% "ll/§ & & (inflammatory mediator) 4]
9 =4

4) AWtz A o 7}wk-S-(immune hyperresponsive-

ness) &) ZH
1. Familiar Inheritance

7}E & AtopyASle]| ol d #HArt & wd=
I 7kE 749 FolA ol AR HAEe] &
t}. Cookson™ ¢} §d7tol] waw 745 53] Lmrt
olETAY AES 7IAR e Fol TS UEF
o Hl&] 7)1¥#x) H2(P<0.005) ¥ Food allergy 5
o] ofEHAF HAEo| gk 7AX A2 7|9
o] A= AA7IES A2y goll thdlk Aol A 7
BA R4 o Vo) e dzTd vlsle 719
o] & 7hETo A9 HA LW Rl FAHORE &
oA A e}, 3 Asthmatic probandsoll
A] Atopy, Hay Fever, Eczema 5& 7}A|& Zo}7}
ol won Asthma®] 7pEEo] gle oA Asth-
maticusol g W2 DA =V F ME F o}
E7L -8 u Asthmaol @ E&°] %3, Asth-
matic relativeo] Al atopic asthma7} B 2wk o]n
atopye 2 A7} Asthma®] predisopse= o}L1X]
9 43 917+ (genetic susceptibility) & F7}A]

itk BzrE 1 ok
2. Human Leukocyte Antigen (HLA) Complex

HLARHAE L ofEx o] @Al Azte] glan
o] Loci 394 D regiono] allergen®] th 3} im-
mune responsed] Ao 71 Fadtela SAA

't}. Asthmas HLA-B8, Dw3/DR3%} #7171 ok

I BHagoe] 9ot HLAS & o]d A (hetero-
genecity) Wl 2ol wr=A] YA 3A= E=th Rag-
weed allergy 2ol Al &= oF 40%1 4] HLA B8Z X
#ata o skin test YA BAY Wl AT
o] H|sle Dw3, B8, Dw27} 2 2wy, 2540, 2n)



— 18—

EBAIRIE H13% 3 19 1094

2 BEAgo] =o.8® phenotype combination®l] Al
= A3, B7, Dw27} 7v4 73lal B7, Dw2, Dw3g] <
ol}.

3. Immunoglobulin E

Atopy®] HIEE ¥H IgEY 59 #do] e
w olEy #xlA FAURT 84 E FF 5=
7} ®=vH(Fig. 8). IgE4] AL RHAAA, A%, o
%, A, A" ol 9%& wor(Table 4), B2
population studyolA] IgE levelo] t}&84 £ 3
a0 9 d49dcte dFgANES ol Sth
Aol e Aul7kA] Aol tat K14 8408
Arsted wol AHEEI Jew o REFEY
FHF A9 dFdE =& 1 vk Ham-
burger 5%, Bazaral ¢ 3 ANE Q%] B
™ Table 53 gth o] ATADNA HF gE
o] th3t FAA A7l Hamburger 52 ol =
twin adult”} 0.84, Bazaral ¢ 3ol & twin
adult 0.59, twin children 0.792 UEh} ¥3 IgE
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Table 4. Factors associated IgE biosynthesis

¥Ed 49 4Pl U482 & 5 Aok

% 100
80
60
40
20
[o—
e
<60 60-200 200-450 >450
"1 atopic subjects with that IgE levei serum IgE
{1U/ml)

= population with that IgE level

Fig. 8 Ig E levels and atopic disease.

The higher the level of IgE the
greater the likelihood of atopy: where
the level is greater than 4501U/ml the
majority of subjects are atopic,

Factors Significance

Genetics - High concordance in monozygotic than dizygoyic twins
- Mendelian vs polygenic inheritance

Age - Very low level at birth
+ Gradual rise during infancy and childhood
- Peaks around 10 years
- More or less stable between 15 & 50 year
» Decline in old age

Race - Higher in American Indians\x and Orientals than in others
- In USA, higher in blacks than in whites

Sex + Slightly higher in males than in females

Season » In USA, peaks in May

Mode of infant feeding

- Higher in formular -fed than in breast-fed infants

- Higher with early introduction of solid food

Tobacco smoking

- Enhancement by light smoking

- Suppression by heavy smoking

4. Basophil Releasability

Holx arpA4 e HEAE AL YE 14%
o d:AdH 1229 ol BAelE dgez
Anti-IgE3A| & A8 -3 basophil®] histamine rele-

asability® A7+ Marone SV w2y AJA
A olg o] M= anti-IgE induced histamine rele-
asability”} intrapair correlation(r=0.84, P 0.001)
7} 2o o]y Aol e A #
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Table 5. Genetic effects on serum IgE level

Hereditability Index

Bazaral

Twin Adults=0.59
Monozygous(n=>54)

Hamburger

Twin Adults=0.84
Monozygous (n=56)

Dizygous(n-39)
Twin Children=0.79
Monozygous(n=10)

Dizygous(n=>52)

Dizygous{n-13)

A7 ATt olEl g Atz Heol W FHo = f
=9 basophil histamine releaseo A v le F3
A xdle] EAlsl= ALE AAHET

5. General Hyperresponsiveness
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22 JElE General hyperresponsiveness® &
A Qo] s el daEwW dzid vt
pollens, house dust, mites%] general hyperres-
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& F¥se $A4s £ IgE 555 A4 veldrh
HLA-B8e =cie& geje] o #uk-3-(immune
hyperreactive)8F & 4 0+ autoimmune disease
N ME wEgo] Fol HLA-B8o] W59 Ts
celle] 2A 7 Aol glogatn AZ4ET. & IgE
wtgoju} 27hakA] wkg-2] Aol suppress T cell
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rreactivity) 7} LAl st el =253 gl 28

4 £
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