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Cross-reactivity between Hen's Egg from Goose, Duck and
Domestic Birds in Children with Egg Allergy

Jeong Hoon Kim, M.D., Tai Young Ham, M.D., Sung Yeon Choi, M.D.
Kyung Eun Lee, M.D., Byeong Chul Kwon, M.D.
Myung Hyun Shon, M.D. and Kyu Earn Kim, M.D.

Department of Pediatrics, College of Medicine, Yonsei University, Seoul, Korea

Purpose : Birds’ eggs have been a major source of food for mankind since the time un-
known. Among them, chicken eggs have been the most important food source. We examined
the allergenic properties of eggs from varying birds on patients with known allergy to chick-
en eggs, to find out whether they can replace the chicken eggs for the source of nutrient.

Methods : Samples were selected from patients who visited the allergy clinic of the De-
partment of Pediatrics at Yonsei University Medical Center. The serum specific IgE for eggs
were measured and allergy skin tests were performed. The serum of the patients with prov-
en egg allergy was then tested for reactivity with eggs from wild and domestic ducks,
geese, seagulls, quails, yellow-shelled and white-shelled eggs employing SDS-PAGE and IgE
immunoblotting.

Results : All the egg protein showed similar molecular sizes ranging from 24-100 kDa.
Their expressions, however, were different, with white eggs, yellow eggs, and quail eggs
showing strong reaction, while ducks, geese, and mallard eggs presented with weak reaction.
Immunoblotting exhibited reactivity in 35-50 kDa and 25-35 kDa groups. Quail eggs and
shells from chicken eggs showed a protein banding of 75-80 kDa. Geese, wild and domestic
ducks, quail did not exhibit any cross-reactivity with chicken eggs.

Conclusion : Among patients with egg allergy, cross-reactivity between different chicken
eggs was present, but no cross-reactivity was apparent between chicken eggs and other
birds’ eggs. Therefore, we suggest theses eggs as alternative source of food in patients with
egg allergy. However further study with larger patient population is still required.

Key Words : Egg allergy, Bird’'s egg, Chickens, Geeses, Ducks, Domestic animal
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Table 1. Characteristics of Study Subjects(n=9)
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Patient Age(mo) Sex TEC(mm?) Total IgE(kU/L) Egg-specific IgE (kU/L)
Lee W. 29 M 5,200 5,000 >100
Lee M. 18 M 300 238 11.8
Kim Y. 28 M 570 1,648 25.1
Kim H. 8 M 1,000 241 43.3
Lee S. 4 M 360 188 22.8
Lee S. 46 M 770 2,160 184
Baik Y. 36 M 1,000 3,856 >100
Kim W. 36 F 2,570 2,370 155
Kang M. 14 M 1,200 358 73.9

*Total eosinophil count
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Fig. 1. SDS-PAGE gel of egg white proteins
from hen(lanes 2 and 3), quail(lane 4), goose
(lane 5), duck(lane 6), mallard (lane 7), mo-
lecular weight marker(lane 1). SDS-PAGE
was carried out according to Laemmli, with
use of nonreducing conditions and 15% poly-
acrylamide running gel. The Extract proteins
separated by SDS-PAGE and were transfer-
red onto nitrocellulose membrane as described
by Towbin et al.
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Fig. 2. IgE immunoblotting from the SDS-
PAGE gel of egg white proteins from hen
(lanes 2, 3), quail(lane 4), goose(lane 5), duck
(lane 6), mallard(lane 7), molecular weight
marker(lane 1). Immunoblotting of IgE-bind-
ing protein was carried out from plasma of 9
egg allergy patients after being diluted by
one fifth.
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Fig. 3. Inhibition ELISA test of white leg
horn, yellow leg horn, quail, goose, duck, mal-
lard by white leg horn egg white.
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Fig. 4. Inhibition ELISA test of white leg
horn, yellow leg horn, quail, goose, duck, mal-
lard by yellow leg horn egg white.
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