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—— =Abstract=

Wild Rice, Hypoallergenic Rice, and
GMO Rice-Immuologic Comparison

Hye-yung Yum, M.D., Kyung-eun Lee’, Sung-youn Choi’, Hea-sun Yang’
Myung Hyun Sohn, M.D.", Sang Il Lee, M.D.T, Hye Kyung Park, Ph.D.T
Sun Hee Park, Ph.D.", Soon Ho Lee, Ph.D."

Woo Young Lee, MS' and Kyu-Earn Kim, M.D."

Department of Pediatrics, College of Medicine Pochon CHA University,
Yonsei University’, Sungkyunkwan University f,
Nutrition Evaluation Dvision/Food Standardization Department f,
Korea Food and Drug Administration, Korea

Purpose : Rice is the main cereal produced and consumed in large quantities in Asian
countries including Korea. Several reports have suggested a role of IgE-mediated hypersen-
sitivity in asthma and eczema associated with ingestion or inhalation of rice. In Japan, hypo-
allergenic rices are used as substitutes for rice in some atopic patients. We performed this
study to identify major the allergens of rice and the different allergenicity in cooked rice and
hypoallergenic rices.

Methods : We made crude extracts from rice of various origins : polished rice, cooked rice,
hypoallergenic rice from Japan and GMO rice, and performed SDS-PAGE. Based on uni,
CAP test and skin prick tests we got pooled sera, then IgE immunoblots were undertaken.
We performed ELISA inhibition to rule out nonspecific binding.

Results : There was no difference of protein distribution between the origins of the vari-
ous rices, and their “polishment”. After cooking, it was difficult to see any protein distribu-
tion of rice. With the results of IgE immunoblots it was impossible to differentiate between
wild and hypoallergenic rices by IgE binding itself. Even in hypoallergenic rice, there was
still a binding of IgE with remaining allergen.

Conclusion : Boiling degenerates almost all protein in rice IgE binding activities remain
in hypoallergenic rice produced in Japan was no difference between wild and GMO rice in
SDS-PAGE and IgE immunoblot using sensitized pooled sera. Further studies with more
sensitive sera are necessary for the identification of major allergens and the development of
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hypoallergenic rice. [Pediatr Allergy Respir Dis(Korea) 2005;15:117-125]

Key Words : Rice, Hypoallergenic rice, Genetically modified organism
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Table 1. Clinical Characteristics of Patients

UniCAP test(kU/L)

Sex Age Diagnosis TEC IgE
(yr) (uL) - (mg/dL) vg}i%e Milk Peanut Soybean Wheat Rice Corn Potato

F 1 AD 5,840 5,000 6 6 5 6 4 5 3
M 2 AD, AS 1,400 549 1 2 1 2
M 5 AD, AS 630 450 2 2
F 1 AD 6,720 3,784 6 6 6 6 6

F 8 AD, AR 430 638 2

F 8 AD, AR 600 1,000 2

F 9 AR, AC 520 248 2

F 10 AS, AR 450 956 2

M 8 AD, AR 800 2,056 2

Abbreviations : F, female; M, male; AD, atopic dermatitis; AS, asthma; AR, allergic rhinitis; AC, aller-

gic conjunctivitis; TEC, total eosinophil counts
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Fig. 1. SDS-PAGE of raw rices originated
from different countries. M : molccular weight
marker, lane 1:Korecan rice 1, lane 2 :Korcan
rice 2, lane 3:Japanese rice 1, lane 4:]Jap-
anese rice 2, lane 5 : Japanese rice 3, lane 6:
American rice 1, lane 7 : American rice 2, lane
8 1 skin test reagent for rice.
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Fig. 2. SDS-PAGE of rice and hypoallergenic
rice. M :molecular weight marker, lane 1:Ko-
rean rice, lane 2 :partially polished Korean
rice, lane 3:cooked Korean rice, lane 4: Jap-
anese hypoallergenic rice, lane 5 :cooked Jap-
anese hypoallergenic rice 1, lane 6 :cooked
Japanese hypoallergenic rice 2.
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Fig. 3. SDS-PAGE of raw rice, cooked rice,
and porridge. M :molecular weight marker,
lane 1:Korean rice, lane 2:cooked Korean
rice 1, lane 3 :cooked Korean rice porridge 1,
lane 4 :cooked Korean rice porridge 2, lane 5:
cooked Korean rice porridge 3.

18.1 —

9.3

Fig. 4. SDS-PAGE of various polished Korean
rices. M :molecular weight marker, lane 1:
fully polished Korean rice, lane 2 :partially
polished Korean rice 1, lane 3 :partially pol-
ished Korean rice 2, lane 4 :partially polished
Korean rice 3.
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Fig. 5. IgE Immunoblot of rice and hypoaller-
genic rice. M :molecular weight marker, lane
1 :Korean rice, lane 2 :partially polished Ko-
rean rice, lane 3 :cooked Korean rice, lane 4:
Japanese hypoallergenic rice, lane 5 :cooked
Japanese hypoallergenic rice 1, lane 6 :cooked
Japanese hypoallergenic rice 2.

100 7
¥ 80
s
2 g0 e ——
I
'qc: 40 A
[&]
2 —T
& 204 hyoo rice Japan
—v— USA(California)
—v— Korean rice 1
0 L=
30 25 20 15

lnhlbnors(ug)

Fig. 6. Rice ELISA inhibition test.
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Fig. 7. SDS-PAGE of wild and GMO rice. M :
molecular weight marker, lane 1:wild rice,
lane 2 : GMO rice.

Fig. 8. Immunoblot of wild and GMO rice
with pooled sera. M : molecular weight marker,
lane 1 : wild rice, lane 2 : GMO rice.
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