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ErBECtr2rbbT, ZEOENERIK L »T
JHR # B X 72 W HIN0%HFFE L Thvie, 2o XX THR
EHRIBERELEND LT 2B RN GE I
EHEBETHH, LIk T 258R0 IgE filk
EOBGR TR LITIERBHER TN L bt d -
7o, BB CRECHBESL LRI,

IHHDRERMNS, TIX0HRER IgE Huikn BT
HbHienb IHR 5| Xk Il idsiHo
EFO=E =7 HBBL D00, KERM IgE T
EOBEHTH - T IHR BT 5 FI0FEF s
WZ EERILMNOBENH B DM, D EERNEL
1.

T, LKk E O IgE Hikicx LTER
BICHRFEL, TORIRICHES T2 =+ —
7 ERIGT HEEMI, XX ERL T IHR B L
s\, Lavl, KERIRICH R I X R
= b =T EHRBHE T HEME, IHREZETH L 05K
AT, AT, CORHREIITTLHDCE
i X 5 IHR LXK LRI R G L OBfRx &
L.

itk &R &

. TR EXPROWMESE 2 3h b sk
¥¥Ex =—5 0 BIE#®, Coca¥k (NaCl; bg,
NaHCO, ; 2.75g, phenol ; 4g, ZREK ; 10 11 47
b 100g Hn x, FiE T8RFHEHE# L, 10000 X g 304
O, o bR ERRKTENEEU10000Xg 305
BEOLEEYHREERLE, o v M7 A7 3 v B
ELTBioRado s vz ERBXx v + TRIEL Ihh
W oz v BEEIHEHFEImg bc b XK
165ug, X EPUFE1T5ug TH - 1.

2. RAST assay . it L % $1E %, Cyanogen Bro-
mide 12 X » THEMAL L 7= paper disc (FEEE5mm HE¥
J#H No. 6) ifE& L RAST assay A disc & Ui,
disc 1 4 bR &gz v A7 BERBIEKRHRIK
5ug, TIEHRETOug TH -1,

o disc 1 B BHMFEOu]l X FEMED ¥ 4N
L, ERTISKHBE L -H &, RAST buffer T 3 [E
Bk, 'l-fie b IgE HiEH50ul tnx, 18RFHIZE R
BEHESLC, disckEaLic74 v+ —7TEEH
E L.

¥R IgE VifeME TiLostERA TkRk»H% binding

TELIC,

9% binding=ME & KIS &k disc KES LT A
v =78 (cpm)/EML 73 + IgE Hifeo 7
A4 v+ =78 (cpm)X100TRDI,

FE7 + v —RBIMNE O &SHHFEX T 5% binding ©
mean+2 standard deviation (JA'F M+2SD) ##x
708 E&% RASTBB#HELE LA, JE7 P € —MBEDOXKHFE
1IZXt3 5 9% binding ® M+2SD 1 3.7%, ZIXHFEL
2.0%TH-1,

3. RAST inhibition ; #itH#1/R % inhibitor & L T
RAST inhibition # 47 - 7z, inhibitor & L TOHIFEHE
®25ul (RO, 1.0, 10.0, 20.0mg/ml) w&xf URIM
EF25ul ¥BAE L THROBRKRE X0, 0.5, 5.0, 10.0
mg/ml &L, 4°C, 18FfIEE L /o2 RAST assay
TIT -1,

RAST inhibition (%) X TFREOFHERTRD I,
RAST inhibition (%) =100—B/A X100
A&7} Tinhibitor D > Tuvle v & T D

RAST count (cpm)

B: inhibitor %0 x i & G S R ICBICRE Lo

RAST count (cpm)

Z ® RAST inhibition > ##h & L, B#EHC (2 in-
hibitor DB E #» F R & H MHIR50% e xXF 53
HHRREZRDI,

ki, LERFEEOHMEK L KD, inhibitor &
disc DR AR 586 D50% RAST inhibition
LB HEEE (C50 (hetero)) &, RUFEADOE
& (C50 (homo)) 7> & b ® (C50 (hetero) /C50 (homo) )
RDTC,

50% RAST inhibition it B BEEL, FHLA
inhibitor DR ANFERE X B X BRI LT ORKEE
*RAGTHETRE LT,

4, N rERFECH L CHE R IGE LB 4
T, Lid, TETHERCLEH TELRLAML(E
BX0E, M) oBEEREN 2 B ES 5 IEFI466]
XfHE LI,

TR EOERL 607 UAK, BKE, BH, W
", FEREE, o3y 7 R EDOERMRBER L A186I(F
B3ENrDUR, FH x=11 7, 66 KEELT b -
Mp % (LT AD) 5%, XEZME (LIF BA) &
AD &6t6106, T X L AHELET v A ¥ - 30D%
ZW X THREBMRF & L,

FER OB U s hr o 728G CF 88 2 b 530K, 5
=15 13, ’%ﬁﬁ‘ﬁ#i BA 6 fl, AD 8 i, BA & AD
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EOFOILATD ZEEMREE L, BEOER (M+SD:
THR B5#£14.3+8.9, ITHRE&#10.8+7.05%), # IgE
flE(M—SD~M+SD: IHR F&#4302~4571, THR &t
759~72441U/mD) TH bH, HHBTHEEREI L)
1c.

T 7V AF-DBEFZCH L TREDATHRERT]
LAADI LEAT A N THERERFISHE X 5ER
MERDHDIDET L XRTVWEY, FoldBEuR
ML TR LI L ZAMABRYEME L 7o 7o, —F,
BHBDIREAEDEFICT L TR HAER DA
LT, EZL0BRITE DL, 5 drdrdc
LHAMABRYT > TERBHL R L,

RAST inhibition i\ 7o 3% (THR #1040,
IHR #1141 & MiE 04 g% Table 112573, BE
mEF oK/ % binding (2 2.8% (RAST count 1097

cpm, back ground 73cpm) T®H - 7=,

BEOFE (M£SD:IHRB3#£18.0+8.4, [HR &
#14.0£7.750), ¥ IgE {E(M~SD~M+SD: IHR &
#306~7328, THR f&#:1259~83181U/ml), TR
(M£SD: IHR B #434.8+26.8, ITHR & #23.1+
15.9%) & Xk$HiE (M+SD:14.2+18.2, IHR B
23.4%11.7%) % binding %, THR BBtk & etk &
O THEEE X L) 1,

5, MEAE BMIC X > Tt#E (FRID 5 it
Pearson O #HBARE A KD p<0.06%FEF &L L1,

1. RAST assay ., ZWHE L Xk FE T 2%
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Fig. 1. IgE-RAST values for rice and buckwheat antigens in subjects with or
without immediate hypersensitive reactions by buckwheat ingestion.
THR : immediate hypersensitive reactions. P : positive. N : negative. **p <0.01.
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binding & Kk HLR/ L EHE 0 R % IHR 0 FH #i<
Lo THF Tk L (Fig. 1), ITHR BB IEmH B
IHh xR T 5 % binding B E BT EHE
(»p<0.01) THbH, —FHKHFE T 5% binding 1

HECEM (p<0.01) TH- 71,

(PUR/FEPUR DR A B % & THR BBHR a4
B O OHEECEME (p<0.0D) &b, LidFTH

L —

1603

B, kPREhLhiext1 %% binding % LB L 7o B
IO LU Lo ER Y b e ko,

2. LVEHUR EXPUR e T 2B R0 gE fitd 0B
R IHREBHBH TR, XHUR L IR T5%

binding OBICHBR A b i o ich, BHERECI

HBFRE r=0.60, p<0.01THEELECHBNED b
hio (Fig. 2,

Table 1 Characteristics of subjects with or without buckwheat-induced immediate hypersensitive reactions

Binding of IgE
IHR Case| Age | Sex | Associated disease IHR (III,F/Eﬂ)
Buckwheat Rice
1 9 M AD-BA Cough. Vomiting 95.1 62.3 774
Wheezing
2 10 M BA Vomiting 41.6 10.3 265
Itching of mouth
3 12 M AD-BA Urticaria 29.1 26.0 3047
Itching of skin
Wheezing
4 12 F AD-BA Cough. Dyspnea 50.8 10.9 6511
AC-AR Laryngeal edema
Itching of skin
Positive 5 15 M AD-BA Laryngeal edema 50.3 6.6 760
AR Cough. Nausea
6 18 M BA-AR Urticaria 9.8 4.6 3500
Wheezing.
Dyspnea
7 18 M AD*BA Laryngeal edema 13.4 6.7 22100
8 22 F AD Urticaria 32.2 2.8 153
9 30 M BA Shock. Dyspnea 2.9 2.9 4400
Laryngeal edema
10 34 F AD-BA Dyspnea 22.8 8.7 228
AC-AR Urticaria
Geometric
Mean 18.0 34.8 14.2 Mean 1496.2
SD 8.4 26.8 18.2 M-SD 305.5
M+SD 7328.2
11 3 F BA Negative 39.4 14.8 1292
12 4 F AD-BA Negative 3.0 5.8 500
13 9 M AD-BA Negative 12.8 23.3 1320
14 11 F BA Negative 10.1 14.0 5350
Negative| 15 13 M AD-BA-AC Negative 25.6 22.1 1711
16 14 F AD-BA Negative 10.6 20.3 9800
17 14 M BA-AD Negative 24.8 28.2 4330
18 16 M AD Negative 47.6 48.1 5356
19 18 M AD-BA Negative 47.9 25.4 4826
20 22 M AD-BA Negative 8.8 17.2 4250
21 30 M AD Negative 24.0 37.7 10956
Geometric
Mean 14.0 23.1 23.4 Mean 3235.9
SD 7.7 15.9 11.7 M-SD 1258.9
M+SD 8317.6
f >0.1 >0.1 >0.1 >0.1
Positive vs Negative)

IHR ; immediate hypersensitive reactions.
AR ; allergic rhinitis.

AD ; atopic dermatitis.
BA ; bronchial asthma.

AC; allergic conjunctivitis.
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Fig. 2. Relationships between IgE-RAST wvalues for rice and buckwheat
antigens in subjects with or without immediate hypersensitive reactions by

buckwheat ingestion.
IHR : immediate hypersensitive reactions.
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Fig. 3. RAST Inhibition between rice and buckwheat antigens in subjects with or without

immediate hypersensitive reactions by buckwheat ingestion.
@®—® : Inhibitor (rice), Disc (rice), l—M : Inhibitor (buckwheat), Disc (buckwheat),

O-+-Q : Inhibitor (rice), Disc (buckwheat), [J---[] : Inhibitor (buckwheat), Disc (rice)
IHR : immediate hypersensitive reactions. **p <0.02, ***»<0.01, © p» <0.001.
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3. RAST inhibition; Table 1 7= L7 IHR B
10/ L fetE114lo i % By 7 RAST inhibiton D&%
2% Fig. 3 & Table 2 /-7,

inhibitor & U TKHUR, disc & L TKHFFE X AV
homologous 7z #l % & 3>8# @ RAST inhibition {3,
THR AR, ERFVCTh T EBCIE 1o e
(Fig. 3).

inhibitor 2K HE D ¥ ¥ T, disc & LT X EHE %
A\ 72 heterogeneous 7t & &2 T IHR BMH
TEIE D D o fo, Z oL, disc & inhibitor 43
WS KBE TH B homologous D& L HE %
i o1 (Fig. 3).

— 75, THR BBt 8 < (3 X H{ & inhibitor- % {3 1 K
disc D A &> D RAST inhibition TN D s hs
H xE <, homologous Ll LB LR DPE L DILE
THEREREN D - 12,

Zh%50% RAST inhibition A E L HIREBE D
F® (C50 (hetero)/C50 (homo)) * IHR PR & e
HEFLOMTHE L (Table 2), IHREH% B o
C50 (hetero)/C50 Chomo) (XEEMEE X b L kPR, *
EPUR VT % inhibitor & LB TH A BICEE T
Hote, 2% 9 IHREWHO IgE Hiik 3B L b
bAHUR & 2 3HUR & ORI TR KIGH IR 258 < 32
BLTHY, =7, BEBFIEZERREOTROXHR &

Table 2 Concentration of inhibitors needed for 50% RAST inhibition
with rice and buckwheat antigens

THR *Inhibitor Rice C50(hetero) Buckwheat C50(hetero)
RAST disc Rice |Buckwheat| C50(homo) |Buckwheat| Rice | C50(homo)

Case 1 3900 10000 < 2.56 510 2200 4.31

2 1500 10000 < 6.67 300 800 2.67

3 380 6400 16.84 375 325 0.87

4 5200 10000 < 1.92 335 1950 5.82

Positive 5 410 10000 < 24.39 290 10000 < 34.48

6 7400 10000 < 1.35 470 10000 < 21.28

7 8200 10000 < 1.22 2500 6200 4.28

8 4000 10000 < 2.50 300 10000 < 33.33

9 6000 10000 < 1.67 490 9700 19.80

10 325 10000 < 30.77 390 2500 6.41
Geometric

Mean 1950 9550 4.43 407 3311 7.74

M-SD 525 8318 1.27 219 977 2.33

M+SD 7244 10965 15.42 759 11220 25.76

Case 11 490 1300 2.65 330 3200 9.70

12 1900 4200 2.21 410 2100 5.12

13 1800 1000 0.56 360 520 1.44

14 660 1800 2.73 385 5100 13.25

Negative 15 700 680 0.97 330 310 0.94

16 8000 5000 0.63 1300 980 0.75

17 1900 3600 1.89 1900 1400 0.74

18 1100 800 0.73 335 345 1.03

19 445 5800 13.03 355 4400 12.39

20 305 470 1.54 345 400 1.16

21 9650 . 8200 0.85 660 465 0.70
Geometric

Mean 1288 1905 1.56 501 1047 2.17

M-SD 407 741 0.63 275 372 0.65

M+SD 4074 4898 3.85 912 2951 7.28

(ug/mb (ug/ml)
p(positive vs negative) p<0.05 $<0.05

Fignres represent concentration (ug/ml) of inhibitions required for 50% RAST inhibition.
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Fig. 4. RAST Inhibition between egg white, rice and buckwheat antigens.

@®—@® : Inhibitor (buckwheat), Disc (buckwheat), O—QO: Inhibitor (egg
white), Disc (buckwheat), A— A : Inhibitor (rice), Disc (rice), A—A : Inhibitor
(Egg white), Disc (rice), X — X : Inhibitor (egg white), Disc (egg white), OO :
Inhibitor (buckwheat), Disc (egg white), A--A: Inhibitor (rice), Disc (egg

white).

BER L= b =7 LB RIGELTVAZ &R
3.

wiz, %, Zi¥o RAST inbition DSR2 FEFF R
KEIGTRIEWE EX T 5D IIAaiR & £
FE » 5\ 3k HE & o T RAST inhibition %
fT» 7=, Fig. 4 =777 X 52 inhibition 17 » 7=, Fig.
4= ;7% X 5 i< inhibition & disc 2% homologous 75
HAaB bR RXHE L £ EHFEOMLE b8 TRME
Bidd o Tl dd, SIEHIRE & 2 EHES 5 Ikt
R & OB hnblehate, ThbnZ &b
b, KkHE L L ERE & IgE ik & o5& 133E
BRANRICTHZVWEE LR,

E

BEIII-BICK, hE, rvERaviiEoAf R
BBt rHYOEFRIETY, BATE, LR~
AEOEMLEDT S, Lnl, EWFHICEKE
HFEEWFY - B|IER « 4 xFCBL, FIXRNFE
WYFT - BEAEEM 278« 2 FHHICBLTE D,
Y AEREREZE IO BER TS, 1 X OEY
BT & e TRIXRIGHDFET D & L1010 F
BEhrZ LTHoHH, SEIOKRFTTENACOAKEL
& DR UG R S hie,

Lil, BERECRXELEEIHBHTHS, 2
T O ARPIF L CHREPY REGABHETHRE
AEDEFTIHR ZHB Lo v2399, 23BN X
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5IHR IS HOLNTWAHBDN LI AN, LR
THLEEZELDAE T E T RAST BBHEEOHFE R
[HREEWENFETHZ EANHBALY, FRRLD
SEIOWR TS ThrER I NI,

T bk T 55 RN IgE UG E %
FIEENERICL 5 IHRBHF LBEHER L XL
fo. TOWMBIC RV TLERIRIC T 552 IgE 7T
i n BT 5 LRIV VAR ICEET
Hote, T ENS, TIEHEN IGE MU R
BEEREEYLTVWAILIENLTHA, LL, I
BoX X IgE HiMicdE b Kk E S, IHR B
whEEYETAHEANEEFEL T, BERDIE
FEEEOOBEMICE RN 5,

KHE x5 8 RAY IgE Uikl 2 £ (X8 o B
w5 IHR MR LR L ORI THE T 5 & K&
DHBEBCEETDH - e, HKHUR/ L EHRED
HRehET5E 23k 5 IHRBHER X b etk
BORIHBETHYH, TOEILIHE, KHUFEE
Mk 5L 0 EbIckELSenl, DED, T
IHR S B BBHRE L b bk T 5 RIEH K E W
TERBRLTVS,

wiek & et 3 55 R0 IgE Fus i o Btk %
et 5 IHREBHB LSRR L KSTTHRAT S
&, BUBETOEERCHEBI e 5o, BHREFT
BEELREOHBEYRLL, 2% MR TIKHUR
EXEHR E DT MEROFET DT R L T
WAATREMEDSREE I e,

T, LW IHR BN LM & DT RAST
inhibition Z & U7c, MR TIXPUR & £ 3HK
EDORITHIEIN DD, LEHUR &2 ERE, K
B & KHIE & Vv 5 homologous sl A& bEIC L %
mHE ofhc b Z b » 7o (Fig. 3).

Z hiexf LU ¢ THR B3t 8¥ T3 homologous 7¢ # &
&2 D RAST inhibition & tb~X% &, heterogene-
ous T A G bR TR ETOMEIX I HLIEHEE /NI
Motz 50% RAST inhibition I2#$ % inhibitor #&
B HE C50 (hetero)/C50 (homo) TATH, IHR
BUHFOBERL ) bEBBMETH 1.

LLED#ERM S, K& 2 ozt IgE kst

LTRREIGHENFEL, T ITHREEF I XK EZX
RO H 5 FEHE b= b~ FHFBHFHLTVD
DXt LT, THR BRIk & TR RIGH O v
HRP=E -7 EBIRIGELTWAZ ENFRE IR
7,

¥, B RN=Y b -7 ERIGT A & THR 23
BL, —7, XEXXIGHOHH =+ — 7 & KL
+5 ¢ IHR BEMLROMEFITHTHS. E21bh
LT, OXKIARM»LRHEREWCERL T
WA TR EER LT, 2 i IgG, IgA e &
@ blocking antibodies 235 L TV 55:% Livigvy,
QFFHRM = b — TR EXRRIPUCHE T F - o=
b =7 b bR L TRETH HIeHHIL
BTE7vAY LI hie v, @K, TEHOER
Ritlrx b=t —=73v 25Dk 512IgE
EIEERINCHEET AR S Lo,

QIR L RILO TR L T3, 1D ZEH
EE+to RAST inhibition T IHR BRI T
CEHBETLRERERBSEREHOMEr T, 2)
* HUE & B\ 72 homologous 7s #l & & 3>8 @ RAST
inhibition T, 1 AMBA LG GEEF,H H T}
RO Lich, §Eo RAST inhibition @ %t
SIEHNI L H E 7/ RAST inhibition 2’ Hh T
5. 3) AMNE L EHE, AR EKRFE LS
REEHR ORI RAST inhibition 232 b 780y »
7o (Fig. 4. 4 ZEPFC I 5 KHEOEORL, LD
exs s v ITHR OB hrbb T L 3ER
1) IgE ik f5 4 & G MEK » 5 3 histamine 3 B 53
FRIhsy, IgE fiAEMEFHMRL b2 ERE S
higys CRER data),

LAEDKER G, TEHER & £ IgE ik 7a b UMT
KPR &K IgE fidh & o5 B AR R I UG Tl
ftnZ ENTRBR I,

HREMY IgE HfikBic b b b IHREH & W
5RBI=ETLAF IO BINT L AF -INTH X
bhad, FE7vaA¥F-olRIIgERESED 7 Vv A
F—DEFATEDYH, *ORHELEORBPIEID
EBbh b,

X B
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CROSS-ALLERGENICITY BETWEEN RICE AND BUCKWHEAT ANTIGENS AND IMMEDIATE
HYPERSENSITIVE REACTIONS INDUCED BY BUCKWHEAT INGESTION
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Immediate hypersensitive reactions (IHR) induced by buckwheat ingestion are considered to be IgE-mediated.
However we found 28 subjects without IHR to buckwheat ingestion out of 46 subjects who had positive RAST
values for both buckwheat and rice antigens. The IHR-positive group showed significantly higher RAST values for
buckwheat antigens (p<<0.01) but lower RAST values for rice antigens ($<0.01) than did the IHR-negative group.
RAST values for buckwheat and rice were significantly correlated with each other (»<<0.01) in the IHR-negative
group, but not in the IHR-positive group. An effective dose-dependent inhibition was obtained in a RAST inhibition
assay between homologous combinations of inhibitor and disc antigens such as rice and rice or buckwheat and
buckwheat. The IHR-positive group showed no significant RAST inhibition between heterogeneous combinations
of rice and buckwheat antigens. In contrast, the I[HR-negative group showed a significant decrease in IgE binding
even in the RAST inhibition assay between heterogenous combinations. These results led to the conclusion that
there is cross-reactivety with IgE antibodies between buckwheat and rice and that IgE antibodies from IHR-
negative subjects might recognize the epitopes on buckwheat antigens which cross react with rice antigens,
whereas IgE antibodies from IHR-positive subjects might bind to buckwheat-specific epitopes.
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