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Reduction of the Allergenicity of Egg White

AFE G 27)e dRollAl £ Ao 2 AshA Al o]2A Ak 53], I79] kgt
E7 AFske dEAA LA Ado] dal27]9] YYEZA(LHE, allergen) 2 2HG-3o 24
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ol g 2r)e) AsE ekl aaA g, € A, 38k Mg AAEitk AL
T FEA, AEA, AEAEL 1238 AMEEIE, EEF Agde 4, HAME ARSI e,
3187 A 2]ofl&= NaOH, succinic anhydride(SA), triflucromethanesulfonic acid(TFMS)E ARE-51%
t} g 27149 Zrh= ELISA, westernblotting, PCA, SE2d4d 53 34315tk

AdgH 27] BA9] IgEE ©]-83 ciELISAR 2] W oZ X2’ Whie de=7|4 wss
ZAREE A3, 54F o8¢ JiEde AR R3tdew, TRMS Ale 9] dalar|y
& 120 Axg AN gl 121 oA gal27)4do] 1/100 F=Z2 A=tk NaOH
£ 3%(wiv)9) FEZ Mg deld o del2r]de giiE Akl 2102 Vet NaOH Ae
Z AA(T0TC, 15HF F71s FEH, 0.3%(w/v) NaOH F=5E 27140 A9 AARE A
o2 IR

Western blot-2 ©]-8-3F 3l A2j&e] gul274 ARads 2A A 3o e 2r)dS
121CY GAgMT 27 248 Ao Jeigtor), UnA] Helelxe 1 A3E <lsy] o
Ak =3, Alte] IgEY JAIE ol 83 AT} E7]Y] [gGH FAE ol &3 AHE AP wiw
3t7] otk

PCA testZ o| &3+ il X2]&-9] polyvalent G| 2714 WHilE A A3, BaA e die
AP 27EE oz ZHAAZAL, SA HElel TRMS AZe el g7 43S 3 23
o} AR ZAL9} 0.3%(w/v) NaOH A2l d#l27]1438 14AEE Ao, 121T gAE]
o} 1%(w/v) NaOH )= o] ¢al27)432 1/8 Ax s ZhAAZTh 1%(w/v) NaOH Ao &
A2(70°C, 15HF F7kl 9, G dal2r]go] /1602 Ao, o] E3tAe]rt J
o] geEr)d il 7P AT 2o YEyith

Bg ATH0E Y SEREL o188 B NEe) Yelr)y APENE Wlskn
A Sigich GHo2 e AFiEel T84 B AATA U WE WSl IgEY 40 &
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< scoring system©.2 %713 23}, 10mgo 2 ZA%E A&7 Somgo 2 7Ad n8FEe] 9
T AFE 47 249 1693902 Yehl, § 230 Aol 2A stk olske w2 1%}
3%(wfv) NaOHZ A3t & dxj2]3 GO Z challenge 318 o] 0.13~0.25822 JJeh}
o] A7} o] 27| kel ARH Y] RIFHUCE

olde] AAE FHIAY, NPT ZE WY F NaOH ¥ Ix]E HYsja) Hajsh= Zo] un
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Relationships between the various
tvpes of food sensitivity

Food Sensitivity

N
Primary Food Sensitivity Secondary Food Sensitivity
Secondary to Gt disorders
. i Secondary to drug treatment
Immunological Non-Immunological
Allergy-like intoxications
Anaphylactoid reactions
Metabolic reactions

Food Allergies Idiosyncrasies
IgE-mediated Non-IgE-mediated
Food Anaphylaxis

Exercise-induced

Other
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Hypersensitivity reaction (Type | ~ V)

typel i type it

aMergen eeil-sarfacy antigen

CYLOtoNs action

antibog 5 ,9."5(
(Dny foreatl?
e

(=
complement. @ ©
metiated tysis

mast-ce¥ degranalation
medalor elease

Fig. 22.1 Thers are four types of hypersensitivity reaction. Type §
#ast celts Lind IgE via their FC receptors. On encountering aflergen
the IgE becomes ¢ linked, i ing degranul and refease
of mediators that produce aflergic reactions, Type N Antibody 1s
directed against antigen on an individual’s own cells target celil or
foreign antigen, such as translused red blood cells, This may lead
o eytotoxic action by K cells, or by complament-mediated fysis.

i type eIV
imrng Comples .
depesition e ¥ 3 antigens

00

inﬂammatory;
S medters | T

tissue

Blood Lasement e
vesset membrang H activated magrophage
Type Mt} are di d in the tissue.

Complement is activated and polymorphs are atiracted 1o the site of
deposition, causing local tissue damage and inflammation. Type V¥
Antigen-senstized T cells release lymphokines foltowing 3
secondary contact with the same anligen. Cytokines induce
inflammatory reactions and activate and attract macrophages,
which release inflammatory mediators,

Mast cell

Fig. 22.70 Electron micragraph
study of rat mast celix. Upper lofe:
An intt aat pentoneal mast ceit with tha
cell membrane shrunk onto IHe Granules.
Scunming glectrtn macrogrann, 1560,
Upper right: A rat peritonen! most cyll
Tating toik with

antdgE tor 30 seconds. Scanming
siecron micrograph, » 1500, (Courtesy of
Or T.5. C. Orr.} Lowsr Jeft: Pat

i mast cails showing el

denss granules. Lowsr right: Following
incubation with anti-gE, tation with
5 of the granule has

occurred. Transmission slecton
micrographs, 2700, iCourtery of Br D,
Lawson}
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Common Allergenic Foods

®| cgumes, especially peanuts and soybeans

@ Crustacea: Shrimp, crab, lobster, crayfish

@ Milk, including cows' milk and goats’ milk

®Eqgs from all avian species

®Tree nuts; Aimonds, walnuts, Brazil nuts,
hazelnuts, etc.

®rish: Cod, haddock, salmon, trout, etc.

® \olluscs: Clams, oysters, scallops, etc.

®\Wheat

Treatments of Egg White

Enzymatic hydrolysis : 12 Proteases
Physical treatments : y-lrradiation, Heat

Chemical treatments : NaOH, Succinic anhydride,

By gy vy om By s oommn s B 0y fom g Tpd
PRSI R RN TSR IR LR N 1R

Combinatory treatments
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Evaluation of the Aliergenicity

1. Competitive indirect ELISA
2. Western blot

3. Passive cutaneous anaphylaxis test
(PCA)

4. Murine model of egg hypersensitivity

Competitive indirect ELISA

e B2 LEY LTE

coating competition 2nd AbRx Enzyme Rx

X :2nd Ab-HRP Q._z~ :Color development
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Human serum (IgE) - hydrolyzed EW
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Human serum (IgE) > Egg allergen
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Egg white(EW). ovomucoid(OM). ovalbumin(OA). egg yolk(EY). conalbumin
(CA). lysozyme(LZ), skim milk(SM), ISP, and BSA
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Rabbit o—EW Ab
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Rabbit «-OM AD  Human Serum (IgE)
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Western Blot

SDS-PAGE
!

Transferring

i
Blocking

}
Ab Reaction

l

Color Developing

Rabbit Serum (IgG)
LA s

T 68KDA > i le e

—
o]

f
« 68kDa ->umg

« 43kDa(0A)—ﬂu - -
«- oM -

e e

< 43k([)>ha‘(0A)_;E.ﬂ 3"* % “%

-
- SDS-PAGE
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Human Serum (IgE)

68kDa - e - s
43 kDaA(OA) - - 9§
2%&Da —» =
e,
M ()8 100 121.03 .1 .3 1 3

« Heat(°C)— «NaOH(%)+Ht—»

Passive Cutaneous Anaphylaxis

(1ml, Intravenous

Sensitization with diluted antiserym
(100ut, Subcutaneous Injection)

Challenge with sample

Observation
(positive : > 5mm

[PCA] test

injection

blue spot)

Fig.19.5 Passi

anaphylaxs (PCAJ Aratis rected

speeihe i€ istlassicatty measuredr by

serum and the IgE n 1his sesum binds to mast celis and
sensitizes them. 48 howrs fater the antigen and adye. Evans
blue, are injected intravenously. The antigenriggers.
degranulation and med:ator reiease at the site of the tirst

f dvasculat p

daxis (PCA). Antigen-
passive cutanesus
iradermaliy with test

bitity and

i S
extravasationof the dve. The skinof the animalis then
examined: the areaof dye in the dermis is ameasure of the
amount o antigen-specific IgE present A the orignal
injection IgE can also be measured by spetific
radimmunoassay {see tmmunologcal Tests)
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Control NaOH + Ht

A

e i e
£ § CONTROL “‘!
W i
il ' x320
X1 i K
O

on guinea pig PCA

EWcantrol) 2560 Irradiation
Ficin 1280 Beat(121°C)
S.C 640 0.3%NaCH

Pancreatm 1280 19%NaOH
TEMS 2560 03%NaCEHH
SA 2560 1% NaCHHH

Crallenged Ag ~ Vdf ChallengedAg

Allergenicity of the treated EW

&

|

8383

30

df : Limiting dilution factor of antiserum showing positive PCA result
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Comparison of PCA test and ELISA

Test PCA test ELISA-1 ELISA-2
Treatment (Rablit serum)  (RabbitleG)  (Human IgE)
EW{(cortrol) 1 1 1
Fidn 12 1 1/50
SC 1/4 1 10
Pancreatin 12 10 10
Heat(1210C) 1/8 1/250 1/100
0.39@NaOH 1/4 1450 1/50
19@NaOH 1/8 < Ulo,o\ot;\ 1/5,000
039@NaOH +H w1/§ /' <110000 1710000
1%MNaOH+ H 3> <1/10,000 /10,000"
TFVS 1 <110, ooo/j Q” "”)
SA 1 S 1
Trraditaion( 10kGy) 1/4 1 1

Murine model of egg hypersensitivity

C3tiHe Nice, 8 week old

Sensitization (low dose, high dose)

Voo
. . . . . . Week
0 1 2 3 4 5 6
T
Challenge

(native EW or NaOH+ heated EW)
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Symptoms of systemic anaphylaxis
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EW-induced systemic anaphylaxis
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Challenged: EW EW EW N{%) NO%) EW N(1%) N@3%)
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Levels of EW-specific 19G

—— naive
~¥y- CT

—- lowdose
2 4 =~ high dose

1 2 3 4 5 6

Weeks, Post the inttial sensitization

Levels of EW-specific IgE

03
—8— naive
08 —CT
~@— lowdose
07 4 —{— highdose
0.6
g
< 0.5 4
0.4
0.3 4
02 T T v T T T
1 2 3 4 5 6

Weeks, P ost the intial sensitization
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® 227 BXNSHIH(gESM)SZ ZAFSH Higt 22
S ZAoIUS W, R Zd=2H 42E ovomucoid
(OM)E LIEFACH.

® EDISHAQA JILIEEZ 0|E0t0] PCA test=2 X 2| L+
ol gi2]] RYHE HIoIUS M, SAAQ! el
X 2l= Heat, NaOH, NaOH+heat X 2l=2 LIEH&CE.

® HFAS 0|8 SSTHAHENAM HEO] NaOH+heat
HeloF 2di20l-d J2 50 &S & 016HALC

@ 4019 Olc 280 clet AL Ldd2)d AdE
e greol me 28 0[JF U_L2 L, NaOH+heat X 2l
Jb 2y 20ld dZstol tE S A O0IRU LY.
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N & 20N, glo, 28t
-I8J}: ELISA, PCA, Western blot,
Animal model, (21 AHAE)
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