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Reduced allergenicities of irradiated egg white ovalbumin determined
by skin prick test and ELISA inhibition test
Gye-Ree Jeon, Ju-Woon Lee*, Myung-Woo Byun*, Soo-Young Lee
Department of Pediatrics, Ajou University Hospital, Suwon, Korea, Team for Radiation Food
Science and Biotechnology, Korea Atomic Energy Research Institute, Daejeon, Korea*

Background: Hen's egg is the most frequent cause of food hypersensitivity in infants and
young children. The major egg white(EW) proteins are ovalbumin(OVA), ovomucoid(OM),
ovotransferrine, and lysozyme. OVA and OM have been generally considered to be the most
allergic EW proteins. Food irradiation has been permitted in the fields of agriculture and food
handling. Currently, it was suggested that the binding ability of specific IgE to gamma-
irradiated OVA was rapidly decreased depending upon the irradiation dose.

Objective: The purpose of this study is fo evaluate the application of food irradiation
technology as a method for reducing the allergenicities of EW proteins.

Methods: A total of 10 egg-allergic patients less than 24 months of age were enrolled in
this study. OVA was gamma-irradiated at 10 kGy in an aqueous state(2.0 mg/mL). Skin
prick test and ELISA inhibition test were done to compare the IgE binding capacities before
and after irradiation of OVA.,

Results: One hundred percent of patients showed positive skin reactions with EW and
native-OV A. Negative skin reactions to irradiated-OVA were observed in 7 of 10 patients and
remainder 3 showed reduced skin reactions{(p=0001). In IgE-ELISA inhibition test, the
IgE-binding capacities of irradiated-OVA reduced 1/80 (50% inhibition concentration:
native-OVA-0.1 # g/mL, irradiated-OVA-8 # g/ml.). respectively.

Conclusion: We suggest that the allergenicity of OVA can be reduced by the treatment
with gamma irradiation.(J Asthma Allergy Clin Immunel 22: 711-9, 2002)

Key words : Egg allergy. ovalbumin, allergenicity, gamma irradiation
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1. cha

2001 6¥HE 8HY7A oluigumHy
Zollel] olEx mEfoR U3 32} F CAP-
RAST(capsular antigen product by auto
-CAP system®, pharmacia-upjohn)& o°l
£ A AA A4 @ Bo] [gEV} 2+
o4 (0.69 kU/L)2 F42AE B A4
Fog|7] 2 olEn 3Rg $ol 10¥E WY
o2 vt SAURToRE Eo| [gEFA
7t &% olEd HEY fol 4% & e R
iSiA= 8

2. TRLIXAI-(Skin Prick Test)

HRGAANE Z2te] FhE AlEFel i
2 W3H(o]4 allergopharma co., germany)¥
Aokl 2AF A Fo] OVAE o] &3t 5%
2] glycerin(sigma, st. louis, mo, USA)
< #H7F8ld native-OVA(sigma, st. louis,
mo, USA)¥ phosphate buffered saline
(pH7.5, PBS)& A3t 2 mg/mL9 &
=2 #E91n irradiated-OVAE &=¢
AEATa AN EFAE T8 EE oA
A& 10 kGyd ArdE 2418 Y 5=
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o] OVAE AHgsigitt. Fuld g3 YA (3]
2EH] &4 (0.1%, bencard, UK) % &
’4(0.01M, PBS, pH 7.5) ti&Aekg 8a}
o] ol "ol=a] dAAIdS Algstsitt. vt
Algg 158 ¥ B3 2449 A7](mm)
F4% ¥, 1 AHE s|=ele] iF B
H(A/H)Z Yeplidia A/HRBIZE 0.50]749]
AF FHeE Feid.

T

3. ELISA

2t 2 29 pooled serad o] &3}
o native~-OVA¢$} irradiated-OVAe] th3t
5ol IgE 23S S 7z 34 =
EE 2 ug/mLE 83 96-well assay
plate(nunc, denmark)& o] €3t 100 ¢
L/well® YW1 4ToA 1643 et F-34]
71 ¥ °©]& PBST(phosphate buffered
saline and 0.1% Tween 20)& °]|&3ld
33] Al#stn, Bdad dule] A3E WA
7] $18) 3% BSA-PBST(bovine serum albu-
min-tween phosphate buffered saline) & %
welld 200 p L4 ¥3 241ZHE< wHgAIR)
F AFA. o719l pooled sera® 0.1%
BSA-PBSTZ 1:10v/ve & F4AZ] ¥ 50
pL/well2 ol oA 2417 vhe-AlZ
Al PBSTZ A3 % biotino] &4 anti-
human IgE(Vector Lab, Burlingame, CA,
USA)E 1:1000v/vez 3FMalad 147t ut
A1 F At 1:1000v/ve g FAAI7
streptavidin-peroxidase(sigma, st. louis,
MO, USA)E 50uL/well¥ Fosla] 30% &
53] AHaA et A (TMB: 3 3 5 5-tetra-
ethylbenzidine one tablet, phosphate cit-
rate buffer 10ml, 30% H:0z 2¢1L) & ¥
oA 1583 AN £ FEe] HaSO04
Z U4g FX|A7)L ELISA readerg ©|&
3t 450 nmelX FFEE FH et}

4. ELISA inhibition test

Zobd 2A1E OVAS 5o IgE 34 2%
9 WaE oty 93] ELISA inhibi-
tion test® Al AlBEE OVA(sig-
ma, st. Louis, MO, USA)E coating bu-
ffer(0.1 M sodium carbonate, pH 9.6)&
A3t 5 g/mLEERE 96well EIA pla-
te(nunc, denmark)el 100 xL/well® ¥
2 F 4T 16213 BEded. 1 ¥ 1%
BSA-PBST®E 1At Alsle] B Q3 o
o] BAE Aghalzl o AAEIAc #xe
#4e 0.01% BSA-PBSTZ 1:3 v/veg
M3l FEE @ JAA0.01, 0.1,
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& AlAT. °1& 42 100 ¢ L/welld ¥ A
2o A Al 1AIZE ¥kg-A1Z1 F biotino] -3
¥ anti-human IgE(vector lab, burlin-
game, CA, USA)E 1:1000v/ve® 34
o] WRAlFIT 1:1000v/veR FAAIZ
streptavidin-peroxidase® 100 uL/well
¥ Eojg ¥ ELISAY #e WMoz 450
nmolA FFEE S8 g F2 o
Al AP EE Tt

% inhjbition=Uninhibited”O‘D,~Inlﬁbited 0.b
Uninhibited O.D.

x100

5. EAIXa|

OVASY Znkd 24 A8 A F9 grazt
A@d# A/H ratio® ®lme SPSS(vers-
ion 8.0)¢] paired t-test® ol &3t pgk
°] 0.05 "o W FAACR fefsikn #
At

2 &
1. chat
WABA 109 % dobsh ol 22 570]
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Table 1. Clinical and laboratory profiles of study subjects.

Age Total IgE Specific IgE(kU/L)

Skin Prick Test (A/H)

Feeding Symptom

Pt Sex (month) (IU/mL)  EW EY EW EY OVA-n OVA-r

1 M 24 165 13.8 nd 1.7 2.10 0 BF

2 M 689 100¢ 53.5 1 282  0.57 BF E
3 M 262 29.9 6.8 nd 233 066 CM U. A
4 F 9 418 77.8 348 2569 1.07 1.07 0 BF E
5 F 13 85 14.7 0.83 1.50 0.83 1 0.66 BF E
6 F 12 369 3.13 08 075 0 0.62 0 BF.CM U
7 M 3 13 1.65 0.3 0 1.37 0 cM E
8 F 24 10 117 0.3 116 0.66 1 0 CcM U
9 M 24 823 65.6 nd 0.66  1.37 0 BF.CM E
10 F 12 1046 74.1 109 056 0 0.84 0 CM U
total 13.6+7.76 388:1358.23 38.1+37.3 1.62%£0.79 1.4520.72 0.1810.30

EW: egg white, EY: egg volk, OVA-n: native-ovalbumin. OVA-r: irradiated-ovalbumin, BF: breast
milk feeding, CM: cow’s milk feeding, U: urticaria, E: eczema, A: anaphylaxis. nd: not done

Ren Age HE 12.7£10.3870€01U 2
o€ Y& Table 134 2t} A g
ofe] F IgE® 10-1046 IU/mLE thFatd
ow, G g Fo] [gEe BT 67.5
+28.7 kU/LAr}.

8

2

8 & 8 8

Positive rate of allergy skin test(%)

3
5
7
jﬁ

(=]

EW EY OVA-n OVA-r

Fig. 1. Positive rates of allergy skin test to egg
antigens in 10 egg allergic children, tested an-
tigens: EW: crude extract of egg white(toril),
EY: egg york(torii). OVA-n: native form of
ovalbumin(sigma), and OV A-r(irradiated oval-
bumin).

2. T|FCXAE

A 109 AR(100%)+ o) g <&
#27] gREA el FdE Uedlen olg
2 8 g9l native-OVA® thgh 3%
GAAFANE EF FPEE JEoY

= o2 ppd e
o & o v o

0.5

Allergy skin test : A/H ratios

o
b
o

OVA-n OVA-r

Fig. 2. Comparison of skin responses to native
form of ovalbumin(OVA-n) and irradiated oval-
bumin(OV A-r) in 10 egg allergic children. Skin
test reactivities scored by the ratios of wheal
size by antigens vs, histamine control. Statistical
abalysis was done by t-test.
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irradiated-OVAS 7% @A 8 Fd&Ee
30% 2 #AAH(Fig. 1). @& dg &
AA o] FEE BHQ Fole 68(60%) 1%
1 olE 69 ESe ¥ A dEo] IgE
7b A 4 EE dAEEn E3 A/H
ratio’} native-OVA®l ®l&] irradiated-
OVAdA  fostd #aadthHp=0.001)
(Fig. 2). 34, vz A¥e F5FaRiA
3 A 4% EFA S-S e

3. ELISA % ELISA inhibition test

gzl 4277l de #FxEY pooled
sera® native-OVA % irradiated-OVA
Z ELISA A¥8& HAI% 23} native-OVA
o] 3% OD=1.93%£0.092 Fgoldtt. Irra-
diated-OVAY 7% 0OD=0.82%+0.04%
diative-OVAe©l ¥]&l ODgke] Witk =
o] S #ATe) ulE FAE wken
native-OVA(OD=0.40%0.05)¢} irradiated
-OVA(OD=0.31%0.02)9 3= 3|7}
AAG(Fig. 3). #AE9 pooled sera®
ELISA 9A] A¥E& Adg H# native-
OVAE AAAZ AHEE 23 0.01 pg/mLe
2% 21.2%7t AN T2E w9 o
g A4 A== F8t 0.1 peg/mLY ¢
¥ 58%, 1 pg/mLoME 68%, 10 ¢xg/mL
dHE 87.5%, 100xg/mLe TEZAME
98.1%7} AAHA}. ¥ Irradiated-OVAE
AAAHZ AFEFE BRel= 0.01 ngollA 22.6
%7 AAH A AR A xe] dAE BHo
0.1xg/mLe A%+ 37%, 1 pg/mLoM=
38%., 10 ug/mLAAME 58%, 283 100
rg/mLe nFEAME 83.4%7F A=<
AA A ] FE7b FoH] wet Ao FEE
Z7Fsld eyt native-OVASY 7 %o H]sta]
FFo] ¥&& & F AN (Fig. 4). =&HA
N g J=& vlmelr] st 50% <]
AAE 2fste JAAY F=E ¥ug 23

native-OVAY 2% 50%9A15%=7} 0.1
g/mLel i, irradiated-OVAY 3% 8
g/mLE 7bd AR E F OVAY [gEA%
ol 1/80& zrastgint. ¢, &4 Uz @
Mol B-lactoglobuling A2 A3 7
& A9 AAEA gken Frd wa xjolE
HolAl @UtH0.01 xg/mLelA 11%, 100

251
W EW allegic patinets
" [~ Negative controls

a 201 * p<0.05vs, **
e
<
1.5
[}
z
210 -
©
Sii
» 0.5

0.0

OVA-n OVA-r

Fig. 3. Comparison of serum specific IgE anti-
body levels to native form of ovalbumin(OVA-n)
and irradiated ovalbumin{OVA-r) in pooled sera
form 10 egg allergic children and 4 non-allergic
controls, IgE antibodies were measured using
sandwich ELISA, and the relative concentra-
tions were represented by O.D. Statistical analysis
was done by t-test,

1201 -4 Inhibitor : OVA-n
[ =0~ tnhibitor : OVA-T
_g 100- N |nﬂ;lm ; buckwheat
&
£ g
®
% 60
£
2 40 |
£
<
2 20
W - VT Yy

0 . - . . - )
0.001 0.01 0.1 1 10 100 1000

Serlal concentrations of inhibitors{ug/mi)

Fig. 4. Comparison of degree of inhibition of
ovalbumin specific IgE ELISA with inhibitors:
native form of ovalbumin(OVA-n), irradiated oval-
bumin{OVA-r) and buckwheat extract, Serial
concentrations of inhibitors and pooled sere obta-
ined from 10 egg allergic children were used.
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mulaiel] ztedgigdo] dopgithe A7Fd a7t
253 Y. lkezawa £'9e 2& g4
2 AAG A B F gl 45% #Ha
st olgfd Ag#H 27 #H(HRS-1)& &Y
27) gxlolA 4 A J35d 2 83
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native-OM 25 passive cutaneous anaphy-
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ot A OME AAAZ] dujoA g 274
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20 & ARE A 2APlEY HEA
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718 £3) do7le F8 AHFA o A
ZAF A ELHEE AaNE F de e
Aol g A7t A2 Bagn 9t
Abdel gk AE ] gl FxuslE AL
el ogt 2] - ZHAQ ATl o JgE
A B 58] 10 kGy olstel WA 2}
T AR At FasA FEstn, 2A
o) HAE AslEe] wig & S5t {2
471 2 3338 5(OH, 'O, H20:2 %)°l
el 3, 43 F2E P48k e disul-
fied bond$} &€& A A%E sajsid o
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slo] o A2 EAFd el polypeptide 522
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ale] o & EAFY AN2E 72E XA €
o2z 2o AP b ek 24}
3 $Rodo] i3t SREH 2] B IgE
g Agee Was AR 43 5 kGy9
Aot zALR 8 $RH9E 99 o -lacta-
lbumin® A -lactoglobulin®l & ZAd%
o] 50%3 = #AdH L, 10 kGy A&
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599 Axdste dsig}. ool Axg
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& & 5 Ut 2y, B dFdA e ¢
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