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Allergenicity of Treated Chicken Egg Whites as Determined by
a Passive Cutaneous Anaphylaxis Test, Immunoblot Analysis,
and a Mouse Model of Food Allergy
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Abstract

The allergenicity of treated chicken egg whites (EW) was evaluated by a passive cutaneous anaphylaxis (PCA)

test, immunoblot analysis, and a mouse model of food anaphylaxis. The results of the PCA test revealed that treatment
with 0.3% NaOH (w/v) decreased the antigenicity of native EW to 1/4. In addition, treatment with heat (121°C, 30 min)
or 1% NaOH (w/v) decreased the antigenicity to 1/8 and combined treatment with 1% NaOH (w/v) and heat (70°C, 15
min) decreased the antigenicity to 1/32 of that of the native EW. Immunoblot analysis revealed that the density of EW
protein bands decreased in response to heat treatment, and were almost not detectable following the combined treatment.
Finally, the murine model of EW anaphylaxis revealed that the mean score of systemic anaphylactic symptoms in EW
challenged mice was 1.85, while the mean score in mice challenged with EW that that had been subjected to the combined
treatment was only 0.20. The results of this study indicate that the most effective method of reducing EW allergenicity is
combined treatment with 1% NaOH (w/v) and heat (70°C, 15 min).
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Passive cutaneous anaphylaxis(PCA) test
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Table 1. The schedule of the sensitization and challenge for the murine model of egg white (EW) hypersensitivity

Group Sensitization Challenge No. of head

1 None EW: 20 mg 8

2 Cholera toxin: 10 pug EW: 20 mg 8

3 EW (low dose): 10 EW: 20 mg 16

4 Chcflgg to‘f:]) 10 ;‘;g EW [NaOH (1%)+heat"]: 20 mg 8

5 ) EW [NaOH (3%)+heat]: 20 mg 8

6 EW (high dose): 50 EW :20 mg 16

7 Chgleffmfj?'] 0 unglg EW [NaOH (1%)+heat]: 20 mg 8

8 ) EW [NaOH (3%)+heat]: 20 mg 8
Total 80

DHeat treatment at 70°C for 15 min



570 =21 E 85 A] A 40 WA 5 (2008)

Table 2. The assessment score of hypersensitivity responses

Score Systemic anaphylaxis

0  No symptoms

1 Scratching and rubbing around the mouth and head
Puffiness around the eyes and mouth, diarrhea, pilar

2 erection, reduced activity, and/or decreased activity with

increased respiratory rate

Wheezing, labored respiration, and cyanosis around the

mouth and the tail

No activity after prodding or tremor and convulsion

5 Death

(Table 1). &, Y 10 mg(A-&F) == 50 mg(QL-&H)F} cholera
toxin 10 pgS 0.9% AJ2] 2d<pol g4dste] 500 L= T &
Ztzke] AF(6FB)NAl ZH7t Et(sonde)E ©]-&-3t] 7T
Stk ©]#13 ZH2K(sensitization)S 05+ (week)2F 1574l AA]35}
RAL, AGFEH gl 7zt 32ukE| o] AHE wiA ek
T} Challengew™ & 33](3, 4, 65) AA13IaL W] = NaOH
A2k dxelE Waste] AR W 20 mgE 0.9% 2] 44
Gl 345le] S0 LR THE F o] 30-40% HEo| 7HHo=
2¥o] UFo] challenged}3iTh. Challenge - 30~40% &<t &
27] 324 #Ese] Table 25 Ve R WK AeE 7153}
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2719 FAE guinea pigdl FUNFAISIL AP HuE
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Fig. 1. The allergenicity of the treated egg white to rabbit anti-
ovomucoid (OM) antiserum on guinea pig PCA. The reaction
with blueing of more than 5 mm in diameter was regarded as a
positive. Data are reciprocals of limiting dilution factor of antiserum
divided by the highest dilution ratio showing positive PCA results
(1/32). EW was hydrolyzed by respective enzymes (ficin, pancreatin,
protease from Streptomyces caespitosus (SC protease), heated at
121°C for 30 min, treated with NaOH (0.3% or 1%) at 50°C for 2 hr,
NaOH (0.3% or 1%), followed by heating at 70°C for 15 min, and
trifluoromethanesulfonic acid (TFMS). EW was irradiated with Co-
60 source (10 kGy).

AL sAste] £A38193 1 A3+ Fig. 13 Fig. 20 YERY
AT}, FEA wbge] FAgo] 5mm oS Bl A9 3Aule
ol g+ F Ha IJAMEE YERD 1% NaOHSF Eo| H53A
o] Al 1802 e T 2 92 3 PCA titerS Fig.
1o YERAT). Ficine] 79 dje] o] 122 ZHAHUS
S & & A pancreatin?} SC proteaseZ 73l 3 o]
3 ¥ 79 aiAze dUAol 44 123 147 Fad
Aoz Yeit) 121°Ce € A& PCA test 23 1848%
ool 7FAEFAAL NaOHe| B2k 03% A2 Al 142
1%342] Al 182 &34 J4 74AE 2ok Ae F 7t
2 292 239 1% NaOHS D(70°C, 15min)E E-3hx 2]
3 Ewe 7t d94o] 132859 A ZHE HYL ol
Fig. 298] (P&} o] b A+ HE=Ee Al Aolg B
ATh AR A 10 kGyE 2AME WS PCA testoll 4] 91

(A)

(E)

JHaCH (0.0%) - -
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Fig. 2. Typical profiles of PCA tests of the treated egg whites
with rabbit anti-OM antiserum. Hundred microliters of serially
two-fold diluted antiserum (1/10-1/2,560) were injected into guinea
pig subcutaneously. 4 hr later, 1 mL of 0.5% Evans blue solution
containing 3 mg of control EW (A), heated (121°C) EW (B), treated
with 0.3% NaOH (C), treated with 1% NaOH (D), treated with 0.3%
NaOH, followed by heating (70°C, 15 min) (E) or 1% NaOH,
followed by heating (F).
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Fig. 3. SDS-PAGE patterns (A) and immunoblot analysis (B) of the treated EW. The proteins were run on a 10% SDS-PAGE and
transferred onto nitrocellulose membrane. The membrane was incubated with blocking solution and exposed to human IgE of a patient. Lane 1;
MW marker, lane 2; control EW of heat treatment, lane 3; heated EW (80°C, 30 min), lane 4; heated EW (100°C, 30 min), lane 5; heated EW
(121°C, 30 min), lane 6; control EW of NaOH-heat (70°C, 15 min) treatment, lane 7, 8, 9, and 10; EW treated with 0.1, 0.3, 1, 3% NaOH

followed by heat treatment (70°C, 15 min), respectively.
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Fig. 4. Egg white (EW) antigen-induced systemic anaphylaxis.
Mice (n=8~16) were sensitized by means of intragastric gavage
with 10 mg or 50 mg of raw EW plus 10 pg of cholera toxin (CT).
After week 6, mice were challenged orally with EW or two kinds of
the combined treated EW which were treated with NaOH 1% (C1-
EW) or 3% (C2-EW) followed by heat treatment (70°C, 15 min).
Symptoms of anaphylaxis were scored as description in Table 2.
Open circle indicates individual mouse.
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