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A F FAo] TR FEAHE AN E=
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B, 4 € dde sejdael A gA 78 5 Qe
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W&ol 4 G 27] FatolM dA Aoz A Az
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A2 5y A8 FE31 olE Alolg maiyt
$& YolHol, ol#g FEo U=y wee
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A3 7| A FE 2hEk 25 A Q) thA ] A
ZXog B dAFE NYgsyd



= o719 B4 3o Wodst EAT me), 9% 2 Wy gse) @R vl @Y Wdey dF -

t:él-

(-

%, 5y, 8 2 wdg olgste Be AeF
Z}Z} 100g 48 dol 1 10w~ phosphate buffered
saline(PBS, NaCl 6.8g Na,HPO, 1.48g, KH,PO, 0.43
g/Hy0 1 L, pH 7.5)% &7 warring blenderZ 2
HolA 4ColA 3UzF Hasth 22he 18,000
g% 303t AN E Y FFAL djloy ol
18] e s olE 4EAL ofFgel 27)v)
6,000~8,000 daltonsQ] F4juto g FFof 3UF
TG, ol U —70C W WEA
z39d. olgA AzE FgPoF B 620ug/ml,
K2 468ug/ml, 4 631ug/ml, WY 620ug/ml ¥ % 9]
stock solutiong wHEo] A3 o] &3P,

2.8 A

7o o AzH Z7te) Y 1mYL
T %9 Complete Freund's adjuvant® ZZ3}o ¢
n}g] 2] Newzealand white rabbito]] 3 13]4 6&7}F
HaFABI Y 65F E7]19 §@ozRy €3
& gol z24zte] F9lo) g FA FHHUR S
HAF AR (ELISA)T double diffusion gel precipi-
taion(DDGP) & ©]&3te] &Rl & E7E 34
AlA d3e 4o AR ol &3k

3. Sodium dodesylsulfate-polyacrylamide gel

electrophoresis(SDS-PAGE)

4% 9] stacking gelZ} 12% 2] separating gel2 ©]
£31] AR 27ke) FAL 3SuglancH A
F5HIL 2% SDS, 5% 2-mercaptoethanol, 0.02%
bromophenol blue7} &-8-% 0.06M/L, Tris HC1(pH
6.8)oll = 34mAE 5A17F F2t W19 E Pl
A7NGEE BN gele 0.1% silver nitrate2 &M
stof g BASIYEd ol e A w
A}eke] g5 @l (Bio Rad. Lab. Richmond, CA)¢l|
o) 7sto] AEaSTh

=]
T

4. HAZAY (Enzyme linked immunosorbent
assay, ELISA)® O|2%t &Hal-8H| US|
AIE (ELISA inhibition test)

ztztel g o Ao HEH ghg g GolH Y|

Asted HAHoZ FEE sl ELISAZ A

1
L

Bt 2o H¢E F9L 6.2ugwell el 0.02
ug/well, A= 1: 1005 1:1,600v/ve] B2
AlFEtPar, Lo Hee 47 4.7~0.02X1072
ug/wellg} 1D 1,000~1 : 16,000v/ve] FT 2, Yo
AeE 42 14~0.06 X 10" 2ug/well#} 1 2,000~1
1 32,000vve) BEE, WU A$E 247t 3.1~0.
015X 10~ 2ug/well 3 1 © 2,000~32,000v/ve) F% 2
A QEtgh 2zl Frel 9L 96well EIA plate
(Costar)oll W& ¥ 37Co|A 16417 HBAF F 1|
% 9] bovine serum albumin(BSA), PBS-Tween 20
(PBS-TY2. 2 1412 Mejsted BYQF ¢hule A
s AEAZ g AlYsiATh o 7)el 7zt
X9 A E 100ul/well ¥ H7}ate] 1413 ¥H-E

-A)Z1 % phosphatase7} 528 and-rabbit 1gG &)

(Sigma Co., St. Louis Mo.)Z 1! 1,000 3]4]3}o
BEE-A1Zl T substrate(p-nitrophenyl phosphate
disodium, Sigma Co.)& #7}5}e ELISA readerg
0]-§8te 410nmol| A} F3 %= (Optic density, o} 3}0.
D)E &3t

ELISA A Z}7}¢] 34919 g A o] whgo] 3%
1.5~2.0 Alo] 9] 43¢ vh-g-g Bl H & H3y
ELISA inhibition test® A]3}3}% o1, &) A (Inhi-
bitor) 2 49} ELISA 27 Ao w32 1<l
FEQ 6.2ug/welle] FEE stock solutiono. 2 A}
83t 1~1:256 SR 2jH XA ALG
dRen 4F9 AAAE BT EF AMEA
ELISA inhibition A%} 3% ¥4< 2+2te] ofA)
Ao} A& A 2A1ZF vl ] ¥k A7 F ALR-E A L,
1 o] FARLE AU FdIen dojd
FR=2 g Y4 it JAY=E 73
Ak waighgo) Aok Hwol ztzr Fd Yol
olg oAl Yt v matel HrhA o2 BrbseT

Uninhibited O.D.

— Inhibited O.D.
Uninhibited O.D.

X100

% Inhibiton=

&

o

1. SDS-PAGE
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B i, 9 oz g 2o, o] 2RH M2
g9g olg3td H7FFE AWF dH= Fig
13 2tk 2o A9 1171(974, 66.2, 58, 45,
99, 25, 21.5, 20.5, 18, 17, 14Kd) 8] ©¥ju & ## &
2 e, % ek 66.2 kdo] d¥wio] %
stA vehgs zolglel vl W ekt
(lane B). 239 A$% 117) ool diulz}
#as gl o)F 66.2, 53, 50.5, 45 kdo] &} 7}
2sHA vEbta, 1o]9e] gMme Aol Hjste
H)i24 728t th(lane C). W] A& 1574 o149
gl B3 S dAed g gia ol
AsA BE 591 Aot B, vldolNE £
o DA A e 58, 48.5, 415, 40, 37, 34, 25,
995, 16.6kde] wulx 733HAl ## 5 AH(lane
D). We AS$E HoAw 207 o9 s
a8 % Qe o)F 62. 36, 25, 16.5, 13 kd9]
guiw]7h v ZeA Jebdal 7] il
H)ste] oj$ 2o £ wo] ¥elFr(ane

= C D I

Fig. 1. SDS-PAGE analysis of cereal extracts.
Molecular weight were determined from a
standard mixture of proteins of known MW
i A, low Mw markers : phosphorylase-b
(97.4 kd), bovine serum albumin(66.2 kd),
ovalbumin(45 kd), carbonic anhydrase(31
kd), soybean trypsin inhibitor(21.5 kd>,
and lysozyme(14.4 kd):

2. ELISA AlE

Ztzte] Q3 Ao HHE g Hole HF
w2 a7 93td oe FEe $YH ETY
g3 1gGE o] &3t ELISAS Al di= Fig.
2-Fig. 59} #th Aol A= 3.lug/well?l 3
9:1000.2 3Ag E7] P& olfdte AP
AS7t FH%E 1.5~2040]9 7H3 HAEE -
A WS B, Rele A9+ 34 0.6X10-,
ug/well, EA 1:4,000~1:8,000Q1 7%, de
#9389l 1.75X 10 ug/well, @A 1 1 8000v/ve]
A%}, Wwel A%e g9 0.4~10"*ugiwellt
3 1:16,000vvQ] %7 24 HHo wkgg

0.D.(X1000)
00

%2 31 155 08 04 02 0l 005 002
Antigen(ug)

Fig. 2. Serial profile of ELISA to rice with
rabbit IgG. Serum dilution ® A, 1: 100, B,
1:200, C,1:400, D, 1:800,E,1 : 1600.

0 0.D.(X1000)

47 285 118 06 03 0.15 0.08 0.04 002
Antigen(ugX107%)

Fig. 3. Serial profile of EIISA to barley with rabbit
IgG. Serum dilution A, 1: 1000, B :1.: 2000,
¢, 1:4000, D, 1 :8000, E 1 :16000.
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0.D.(X1000)

2500

2000

15001 D N
L C
1000f
D
5001 E

O i 1 L 1 i L 1
14 7 35 175 09 045 022 0.11 0.06
Antigen(ugX1072)

Fig. 4. Serial profile of ELISA to wheat flour with
rabbit IgG. Serum dilution : A, 1 ! 2000, B,
1: 4000, C, 1:8000 D, 1:16000, E, 1:

32000.
0.D.(X1000)
2500
200
1500}
1000}
Sm.
0377155 08 04 02 01 005 0030015

Antigen(ugX1072)

Fig. 5. Serial profile of ELISA to bucksheat
flour to rabbit IgG. Serum dilution: A, 1
12000, B, 1:4000, C, 1:8000, D, 1:
16000, E, 1 : 32000.

Bk A7oAM delR Zhzhel Y &a) e
FTEE ELISAYAIAEE Al3)slslc).

3. ELISA HHMAIY

&, 2e, g, Wde] ELISAYA A PN 3
g 600ug AL A A2 AL2E FeE= 27} 85.9
%, 90.9%, 63.2%, 72.5% 7} QA=) gy =
thE ZAlS oA A 2 L83 S 9] ELISA inhibi-
tion J=& #e B¢ Belol o5te] 757%, Lol
osted 33.3%, WWol oJsto] 184% 742 A

1
80
w

vt weA & Lo Bdgdn e 2zt
HE-g(cross reaction)o] $12& ¢ F UYL, Y
V3= o] Ao wAEg o, Wd A=
WA REG-o] mekEg U 4= I AH(Fig. 6). B.2]<]

5= A go) o8t 24z} 66.2%, 90.3%, W
ol o3t 22.5% 74 AA S HAgUFH o
g4 Atolol& ¢ = HANSS YERY L,
4 A3 s JFE Axo] aauwres B g ok(Fig
7). 49 A$x 2algddd st 59.1% 7%
A Ho] ol o3t} HY= AE P2 632
%9t A2 FAMGE Ao A7} o) FolA F &Y
Atololle w9 ¥ wapkgo] Bt =
A3 DAl ostAE H1 356%, 27.3% 71A
A HAH(Fig. 8). elWe] AL Aol 23lodnt
87.3% 2] AA7L Ao} thre] wapgkgo] 94
& At} (Fig. 9).

Percent Inhibition( %)
Rice

60
40.
Wheat
20F
Buci. vheat _
O6()0 300 150 8 40 20 10 5 25
Inhibitors(ug)
Fig. 6. Rice ELISA inhibition test.
Percent Inhibition( %)
Barley
—
Wh\eat‘\

8()-
0P Ric
4()_

Buckwheat

20r

600 300 150 8 40 20 10 5 25
Inhibitors(ug)
Fig. 7. Barley ELISA inhibition test.
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Percent Inhibition( %)

Buckwheat

4

600 300 150 8 40 20 10 5

2.

5

Inhibitors(ug)

Fig. 8. Wheat flour ELISA inhibition test.

Percent Inhibition( %)

80

K\\\\¥_Jﬁﬁﬁﬂ_-ﬁ~‘\\\

5
Inhibitors(ug)

10

Fig. 9. Buckwheat flour ELISA inhibition test.
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— Abstract —

Cross-reactivity among four cereals .
rice, barley, wheat flour and buckwheat
flour

Ki Young Lee, M.D., Soo Young Lee, M.D.,
Byeung Joo Jeoung Jeong, M.D., Kyu Earn Kim,
M.D,,
and Dong Soo Kim, M.D.
Department of Pediatrics, College of Medicine,
Yonser University,

There has been no report of rice allergy
in Korea, but it is possible that rice allergy
may be present in Korea. In this study, for

_the purpose of identification of safe cereals

as a basic food in children with food allergy,
we partially purified steammed rice, barley,
wheat flour and buckwheat flour performed
12% gel SDS-PAGE and evaluated the cross
reactivity among these four cereals by ELISA
inhibition test with polyclonal rabbit IgG to
four cereals.

The rice antigen contains at Jeast 11 pro-
teins. Among them a component of molecular
weight with 66.2Kd was most prominently de-
monstrated by SDS-PAGE. Barley, wheat flour
and buckwheat flour contain at least 11, 15
and 20 proteins, respectively.

Using the ELISA inhibition test, rice ELISA
was inhibitted by other cereals, such as barley,
wheat and buckwheat, up to 75.7%, 33.3%
and 18.4%, respectively and significant inhibi-
tions were noted barely and wheat flour(66.2
% and 59.1%).

In conclusion, our result suggest that there
was variable degree of cross reactivity among
four common cereals in Korea and further
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study will be needed to identify the allergic
cross reactivity among cereals in atopic child-
ren, especially with hypersensitivity to at least
one of four cereals, by use of IgG and IgE
antibodies. '
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