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Table Characteristics of patients, RAST-positive controls and RAST-negative controls

Group S(f\?gm ‘é\;%? Sex Symptoms T&t]z}lmll%E [BERAST (UA(ml)

: Buckwheat (class) Rice (class)

Patients 1 25 | Female | Anaphylactic shock 22.5 1.89(2) <0.35(0)

n=15 2 | 32 |Male | Urticaria 289 <0.35(0) <0.35(0)

3 26 | Male Asthma, Lip swelling 59.5 <0.35(0) <0.35(0)

4 17 | Male Urticaria 167 6.14(3) <0.35(0)

5 31 | Female | Anaphylactic shock 363 3.25(2) <0.35(0)

6 12 | Female | Asthma, Urticaria 1163 7.25(3) <0.35(0)

7 3 | Female | Urticaria 168 9.47(3) <0.35(0)

8 13 | Male Anaphylactic shock 1276 26.4 (4) 1.62(2)

9 17 | Male Urticaria 178 44.9 (4) <0.35(0)

10 10 | Male Lip swelling 140 4.31(3) <0.35(0)

11 18 | Male Nausea 3072 <0.35(0) <0.35(0)

12 5 | Male Anaphylactic shock 734 16.2 (3) <0.35(0)

13 13 | Male Anaphylactic shock 104 4.37(3) <0.35(0)

14 34 | Male Itching of pharynx 342 1.06(2) <0.35(0)

15 9 | Male Asthma, Urticaria 597 5.59(3) <0.35(0)

RAST -positive 16 8 | Male (=) 578 16.8 (3) 13.7 (3)

controls 17 | 5 |Female (-) 1399 1.54(2) 1.31(2)

18 6 | Female (—) 1545 0.67(1) <0.35(0)

RAST-negative 19 14 | Female (—) 969 0.38(1) <0.35(0)

controls 20 | 2 |Male (—) 38.3 <0.35(0) <0.35(0)

21 6 | Female (—) 73.8 <0.35(0) <0.35(0)

22 2 | Female (—) 38.6 <0.35(0) <0.35(0)

23 3 | Male (—) 46.2 <0.35(0) <0.35(0)

24 3 | Female (=) 55.8 <0.35(0) <0.35(0)

25 4 | Male (=) 193 0.36(1) <0.35(0)

26 8 | Female (=) 149 <0.35(0) <0.35(0)

27 9 | Male (—) 742 <0.35(0) <0.35(0)

28 10 | Male () 104 <0.35(0) <0.35(0)
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3EOZEASEICOWT, BEHEEMRE L.
a4 r7ye4RA#E (BioRad, CA, USA) #H
WA 7O V= MILBRY U — NEIZL Tz,
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R RREE2%E &5 L 512 SDSE ¥ (0.07M
SDS, 2 % 2-mercaptoethanol, 0.01M Tris-HCI pH
8.0, 15% glycerol, 0.001% bromophenol blue) (I
JEHEE, BRI L, 100°CI T 2 S HInEALEE L
7218, Sul #EELE L THW, 7 iE10/20% gradi-
ent gel (55—16%), 4 F & ~—% — I3 prestained
SDS-PAGE standards, low range (BioRad), SDS-
PAGE molecular weight standards, low range
(Bio-Rad), WkEIAHMEER L, 0.025M Tris-HCL, 0.19
M glycine, 3.5x1073M SDS » /2. BRIKEN,
40mA/ 7 v — bt DEBRTO0HITT- 72, wkERD 7
W13 Coomassie Brilliant Blue G-250CH#f L, Bt
W TR E L7z,
4) IMER IgE fE & PURRE IgE a0 #flE

& IoE i 1x * v v 7 IgE-FEIA (Pharmacia) i
THEL, 213, Kt d 2 7EFERESHF I
¥ v » 7 RAST-FEIA (Pharmacia) & CHIE L7z,
5) enzyme-linked immunosorbent assay (ELISA)
W& B2 IR RFTAE

ELISA ¥£ic & D IiEH 1gG B & UM [gE B2 #lE L
7o, ZIEPURIE, PBS BB LEHE L LT IgG #IE
TIREEMHS T 1320 kg/ml, A5 I3 10kg/ml,
IgE #IE T & & b 10ug/ml DR E Aviz, £h
2100kl 972967 ELISA v — + (Nunc) & AL,
4°C, —BHRINE LTz, PR 2 FEER, 2% bovine
serum albumin (BSA) #200kl/well i1z, 37°Ci2T
1M 7 ayd v 7 217>, PBS-0.05% Tween
20 (Sigma) #% (PBS-T) T 2 EgiEL, FHRLK
Mm#E %100u! $ohnz, IgG @ TE37°CT 1 R,
IgE HIE CRER T—EBERIGE 7, EOFAFRE,
IgG FIARIE TR AE EHUR IC D v TE100~32001F
W, PRS2V TIZ50~1600f5 4, IgE Hifk
HIE T & b 16~51265H & 1/28F R & H v
THIE L7z, PBS-T T4 HkiRE, — XKLz
1oz, FE IgC TR ORIE DB E 1, 20005/ L
Ter VA & v ¥ —+ (POD) %7 FHik b IgG #i
& (RI96) %2100p] 302, 37°CT 1RHRIGS €72
%, PBS-T T 4 ¥ L 7. FE IgE i O HIE DS
BRBEE T B0, 2000858 R L7264 F LY
FHit b IgE Hifk (Vector) %#100u] $20237°CT
2 B IG & &, PBS-T T 4 58, H 2400054 R
@O POD %A b v h 7Y (Boehringer Man-
heim) %100yl 322 37°C 1 BFfEIGE ¥, PBS-T
THEE LT, 7 gE HUARE T, MRS I

ANV LT EY Y OIGRNEE 2 HET 5700
12, H 6 LIRSS I Avidin/Biotin Blocking
Kit (Vector) @ Avidin solution & Biotin solution %
WU 728, PURBE CH A L7z, R RIGE,
Feai (0.012%EMb AR &2 720.026%OPD)
#100pl 30002, 3TCTEE T KB I/, FHhk
2N H,SO,#40ul Nz TRIGEILEE, ¥4 70
L— b U —%"— (Bio-Rad) TWOLEE (RHI%E #£490nm)
ZWIE L7z, HI%E X duplicate T, #EEHULER I 1XF
BHEE AWz,
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IgG-ELISA ORI 2 EHRRHEN TH L L %
MRS 5728, ELISA HIfHBREER L7z, Ho»U
B ZEHUR%0.001~1000xg/well 32200657 R
M7 (100u]/well) i Z T37°CT 2 B IL & ¥, $T
RIS 2 BAE 21T - 7o, RINME 1 i ELISA
LR CHEET IgG PilkllE 217> 72,
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WERE L7z, BEI80mA/MTH 1 i - 72, -5
BTH,DFES—D—DL—>DAYIDED, Colloi-
dal Gold Total Protein Stain (Bio-Rad) THEL 72,
D OEREREIZ2%BSA T37°CI0AH 7T a vy > 7L
72 UT IgG itk & IgE P TRRBEDENIZCL D E
TR TTENRR 5,

a) IgG- 1 &/ 7av b+ (IgG-1B) &

RERE&V—EICYIR L, 0.2%BSA, 0.05%
Tween 20% &> PBS T205 &M L /2 MyF2ml £ 37°C
T 1K IGS ¥z, PBS- T T, ZXIiEi3500
BAIR L7 POD Ay v Fhie b IgG hik® R v,
37°CT 1 B RG & ¥ 72, Fd, 3,3-diaminobenzine
tetrahydrochloride (DAB) (#1274 v 7 X) /H,0,
&t Tris HClEEWIZ C3T°CTHEN L TiTo 72,
FOKR TR, BEEL2ZAEKRTEEL (RICEELES
iz,

b) IgE-4 &/ 7uvy b+ (IgE-IB) &%

TayF v URESEEY I =T ayy— (B
) ICEEE U, MiE200u] 120.2%BSA ##50u] % 1
ZHEV—VREAL, BERICTBERGE Y, K
IO T, EAF LY FHLE b E Hitk (500154
W, 3TC2KEM), PODEEERA ML 77 2y > (500
&R, 37°C 1EH) TELISA ARG €T,
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t ¥rE (iR E) & Pearson OFHEMRE % F V> Gk
KOOBUATAEEZEZDD LTz, ZBIIERgEEL
IgE-RAST fE 1& 05081 U 7o B i AL %97 - 7z,

fh R

1) BElz X EE MRS

X hoFEE L ZIEHE, 280, B
EH, HTNAEEHO=ZSEICHT, FREhOEH
k% SDS-PAGE #ic kK b L7z (Fig. 1), £&
BTIREHRO/N Y PR &, 75, EeEEsE
X455 FE14~107KDa iz 134 (14, 16, 19, 21, 28,
33, 36, 39, 44, 48, 80, 90, 107KDa), HAE&EMS
Hj1314~87KDa f&iz 8 A& (14, 16, 19, 28, 31, 39,
54, 87KDa) O N> E@b s Nz, - 2EHDOM
BRIE, EFITAMESE BN L 2SO
ThHoe,

OX M EEASABECEENIEHEE T T
TAY Ty A PCTHRES Ue, AT B2
¥R10me Y72 b OEHEE IX5mg, EAEMSEEZ
AR 10mg Y72 ) OEHEZIZ2.5mg THo7z, L
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Fig. 1. SDS-PAGE analysis of buckwheat pro-
teins.

Lane A, E: molecular weight marker polype-
ptides. Lane B : whole fraction. Lane C: salt-soluble
fraction. Lane D : salt-insoluble fraction.

feito TREELZ BEHICBEAMAN ORI N EEND
ZENTRBE NI,

2) WRINE O IgE 8 & 7 138 A IgE-RAST H D
HIE

B IMEI5M &, RAST B xR M 3 Mk,
RAST M BEImyE 10f kR Ic D W T, #IgE &, 21
¥ IgE-RAST i % [EFFHEIE L 72, Table i2ax L7z &
5128 IgE 1k, BEME Tik22.5~3072U/ml (F%
288U/ml), RAST Bt BE If17E T 12578~1545U/ml
(SF#1071U/ml), RAST i3 M Tid104~969
U/ml CE#120U0/ml) 25345 L, # IgE fEid BE ME
B & U RAST Bt iR Cid RAST e i i
et LAEEW (p<0.01) BHETHo7. %I IgE-
RAST iz DWW TiE, A 27— 2 LR EENET12
ik (80%), RAST BpidstiRinE € 3 Mufkr 2 ik
(66.6%) TdH - 7=5%, RAST M MR ML T I3 £k
B Thoi.

K IgE-RAST iz DWW CRBRICHRET Lz £ 2 5, &
EIME 1 HEB & O RAST BRI 2 Mk (2 1
RAST BtED 2 % & [E—) OATRAST A7 —2
ULEOBHETH -7z,

SREIBHISZT 3 4T % ITFE IgE-RAST sk
WThH-72. 20 3 4%E 72 FEREBICZ T NERE,

(%)
100

75 1

50 A

% Inhibition

25 A

T T T

0001 001 04 1 10 100 1000
(ng/well)
Added dosages of buckwheat antigen
Fig. 2. Inhibition test of buckwheat specific
ELISA system.

Buckwheat specific IgG-binding was determined

by ELISA after the addition of buckwheat at the
indicated concentration.

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

1248 FIET VIV E — DSIEE R

WA FIE+ B ER, Bl o ZHREI O % 2
LTwlk, ZE7 VIV —0NER IgESRDO A TR
<, ZOMOERFPEELILKIGODEET 2 2 LAUR
W&,

3) %R R IgG Jilk orRad

Kz ELISA % flw T # 135 1gG PR ot %
AT,

4RI W7z IgG-ELISA O 5T R 24 2 RINGAER
2 & DRRE Ui, PUARB IS cfE 2 ORE O 2 i3
FEEIMU % O ELISA i CIE R OFKE 2 135
oG YifE2BEIE Lz, #OER, mMECmz 221
MEOEEREE CRICIHE P EE S, ORESR
DZIEFRE GGHARERINL T a 2 PRSI
7z (Fig. 2).

RARIER O % 1388 [gG fikotc bz, %
TZFEAEESEE TR L TRV, ZORR,
BEMEEIC B 58E oG Jifliid T omE s
FRIZ BT H RAST M IR Mg i b EETH -
7o, MIE200F57FRIC B 0 2 B GHIE 3 H490nm)
1%, BEHILE TW450.973+10.440, RAST BEExdigim
i TFH1.0504+0.055, RAST Bt B8 1l E ¢ ¥
0.354+0.186TH D, ZITHFE oG IERITEEL LV
RAST g cHEW (p<0.01) BETH - 72

(Fig. 3). &t¥, &l 255 RAST BRI 11z
b, T 1gG i ani.

RICHEABEEEASE2PUR & U CHEBRC IgG it
HWORE 2To/c & 22, BHIME T FH0.440+
0.404, RAST 5 14 xd B8 i 35 13 £ $90.764£0.280,
RAST Mt BRI 13 ¥90.147+0.053 TH - 7z (11
H200f5478) . RAST M iRmeg & i L ¢, B
M (p<0.05) B & O RAST BRI (p<0.01)
THEIEHETH - (Fig. 4).

Kz % 13F# 1gG PiiRfli & 21X [gE-RAST i & @
B 2 MET U7z, SERREM S EC 6 9 5 1gG B & IgE-
RAST { & ORI HBIHRE r=0.623T, % 7 EAENE
SETH r=0.535TIEDHE %W /2 (Fig. 5). HEAJ
BB 5 Gl L ARG MBI 5
[gGETIZ r=0.690 CIEOHHBE 2780 /- (Fig. 6).
4) ELISA 31 & % % (3458 [gE PiiAo#lE

ELISA #Ex W2 35 E gE Hik 2 lE 4 5 7
o, ZRPRCEA F e b IgE bk R V37
EYY-EA T VRENZ A ERBE TR 2L L.
Z OFSR, "2 PR U T IgE Piik sk &
Nz 3 IME (MEES 8, 9, 16), £ EHEz
EPUE S LT IgE FifkaMe S e o b 3 ME,
FIXF IS TH - 72, 713 IgE-RAST i & DLt %

(A) (B)
2. 2.0
0 p<0.01
| p<0.01
151 154 ° '
£ o
) [ ]
[=)
2 . '3
©
- 1.0 1
g 0 T
g n
£ $
8 H
2 051 054 ¢ -{
0 |
0 T T T
100 200 400 800 1600 3200 Patients RAST RAST
(fold) -positive  -negative

Serum dilutions

controls  controls
(serum dilution at 1:200)

Fig. 3. IgG-ELISA values to buckwheat salt-soluble fraction.

(A) Titration curves. Each curve represents the mean reactivity of IgG antibody
in sera from 3 groups by IgG-ELISA. [@ : patients, A : RAST-positive controls,
M : RAST-negative controls]. Bars represent meanzstandard deviation. (B)
Each datum shows IgG-ELISA values at 1: 200 dilution of each serum from 3
groups.
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& [ ]
2 [ ]
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3 .
< 0.5 A
[ ]
0 T T T
50 100 200 400 800 1600 Patients RAST RAST
(fold) -positive  -negative

Serum dilutions controls  controls

(serum dilution at 1:200)

Fig. 4. IgG-ELISA values to buckwheat salt-insoluble fraction.
(A) Titration curves. Each curve represents the mean reactivity of IgG antibody
in sera from 3 groups by IgG-ELISA. [@ : patients, A : RAST-positive controls,
B : RAST-negative controls]. Bars represent mean=+standard deviation. (B)
Each datum shows IgG-ELISA values at 1: 200 dilution of each serum from 3

groups.
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(Ua/ml) (A) (Ua/ml) ( )
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logY=-0.079+0.749X logY=0.341+0.700X

r=0.623 ° r=0.535 0
- n=15 o n=15 o///
£ | >
% o] /// o ///
310 Pres 101 o -7
£ o/// e} P
'(7) % 0 // 8 ///
3:._, o0 // o] // o]
L e} e o_~
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s - L

d o o
Ve
//
1 i // T O ooo T T 1— Oo o T T T
0 0.5 1.0 15 0 0.5 1.0 1.5

Absorbance at 490nm Absorbance at 490nm

Fig. 5. Relationship between IgE-RAST and IgG-ELISA values to buckwheat
in sera from patients.
A : IgG-ELISA to salt-soluble fraction. B : I[gG-ELISA to salt-insoluble fraction.

Folkl s, Z03MERWwTNd IgE-RAST {#H HTlE, 213 IgE-RAST [ENEETH 2 3/ TDHAZ
16.8UA/mI A O G ME Tholz, T bbb LR IgE FiiAB R s hicicd Ehmo vz,
ELISA &%, BRELT7EY vy-E4F U REEAL 5) 1B & 2PEREER - 7 F F O
TH IgE-RAST ¥ & D ZBENE > TE D, SEIOMK LA, HAEESEOWT D LD
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HEH, R7FFEEFHELTWw5 I L SDS-PAGE &%
WCE VSN o72(Fig. 1), £ 27T, ELISA¥AT
K S iz 1gG ifdds & U IgE HifA» 38+ 2 & H,
RTF R & IBETHETLT,

A S 2 R ANE s B 2 PR & U7z [gG-IB

(Aag0)
2.0
Y=-0.177+0.634X
&
% 154 r=0.690
g n=15 ©°
o
25
<3 J
L2 1.0 °o -
i = -
LG o) //
g2 o
— g ~
£ i o
E 0.5 A s
[3} o -
= rd
“ /o (e} °© o]
/% ° ©
0 T T T
0 0.5 1.0 1.5 2.0
(A490)
IgG-ELISA to

buckwheat salt-soluble fraction

Fig. 6. Relationship between IgG-ELISA values
to buckwheat salt-soluble fraction and IgG-ELISA
values to buckwheat salt-insoluble fraction in
patients.

Patients

BT, 9FE14~107KDa ORI 104D > R
(14, 16, 19, 21, 28, 33, 44, 48, 80, 107KDa iZ4H
W Z4rEERIG) B sh (Fig. 7), E s
& PR & U7z [gG-IB T35 FE16~87KDa D&
BRI 6 DN K (16, 19, 28, 31, 54, 87KDa iz
MY 208 & 5 pEtisns: (Fig. 8). #n%
NOEBESHE O SDS-PAGE OFER L g3 2 &,
ThOBEME TH SDS-PAGE TEHDELET 41
BNV NPRE I N2, EHEIMETH 2 UE
W USER N NI o T, EHEDS
ORI EIEE DN RS S N A EAR D - 7-,

RAST Mg % vz 1gG-1B 3k & 2%
T, BRESECBAD Y R E Nz, »wi
NNy R ERIICIIEFIE CRD s - HFE
fiBicd o7, LErLZhENONY FOEEIZEL
AEL, PAERAD RN EE2RBL Tk,

ZIXFE IgE-RAST ST dh - 721 % Hvs, IgE-
IB i & 0 R IUE O 217 5 7=,

IgG-IB #RER, W b SO/ > FaskE & vz
D, ZORTELIREINDE NV RONY — i3k
T LB 5 Tz (Fig. 9), 1gG-IB i chH S Lz
DA DEGICIE, N> Rk S o e,

6) ZI13%eH IgG-, IgE-HUA & B

BERETZFEERICID T F 74 9F v — %280
ENRFAUEIR 2 B U7z, % ORI O HiEAf 2 45 L 7=

RAST-positive
controls

RAST-negative
controls

KDa
97.4—

66.2—
45.0—

31.0—

21.5—

14.4—

e

Serum No. 1

2 3 45 6 7 8 9 101112 1314 1516 17 1920 21 22 23 24 25 26 27 28

Fig. 7. Immunoblotting analysis of IgG antibodies in patients’ sera against buckwheat

salt-soluble fraction.
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Patients

RAST-negative controls

KDa !
106.0 —
80.0 —

495 —
325 —

275 —
185 —

SerumNo. 2 5

6 8 12 15

19 20 21 22 23 24

Fig. 8. Immunoblotting analysis of IgG antibodies in patients’ sera against

buckwheat salt-insoluble fraction.

KDa
R
47.8 —

33.3 —
28.6 —

1 23 4567 8 9101112

Fig. 9. Immunoblotting analysis of IgE anti-
bodies in patients’ sera against buckwheat salt-
soluble fraction.

Lane 1, 2, 12: molecular weight marker polype-
ptides. Lane 3, 5~7: patients (serum No. 8, 9, 12,
15). Lane 4: RAST-positive controls (serum No.
16). Lane 8, 9: RAST-negative controls. Lane 10,
11: serum free.
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Fig. 10. Comparison between IgG-ELISA values to buckwheat protein and
symptons.
AS: anaphylactic shock, UR : urticaria, BA : bronchial asthma, LS : lip swell-
ing, Na: nausea, I[P : itching of pharynx.
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Fig. 11. Comparison between buckwheat-

specific IgE-RAST scores and symptoms.
The numerical values are the number of patients.
AS: anaphylactic shock, UR: urticaria, BA:
bronchial asthma.
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ANALYSIS OF IMMUNE RESPONSES IN BUCKWHEAT ALLERGY

Yuriko Takahashi
Department of Pediatrics, Yokohama City University School of Medicine

Hypersensitivity resulting from the ingestion or inhalation of buckwheat allergen causes immediate
manifestation of symptoms including urticaria, wheezing, dyspnea, anaphylactic shock, which is consid-
ered to be IgE-mediated type 1 hypersensitivity. Using sera of patients with buckwheat allergy the
immuno-reactivity to purified buckwheat protein was investigated by enzyme-linked immunosorbent
assay (ELISA) and immunoblotting method. The incidence of positive RAST value to buckwheat was
80% in the patients and 66.6% in the RAST-positive controls, whereas the RAST-negative controls
showed all negative. The sera of both patients and RAST-positive controls showed significantly higher
levels of specific IgG antibodies against salt-soluble and salt-insoluble fractions of buckwheat protein
than the RAST-negative controls. By means of IgG-immunoblotting analysis, ten polypeptide bands of
salt-soluble fraction and six polypeptides bands of salt-insoluble fraction were detected in all sera of the
patients. In contrast, the patterns of IgE-immunoblots varied depending on the sera used. Taken together,
the immune activation to buckwheat protein in patients with buckwheat allergy is not restricted to IgE
antibody formation but extends to other immunoglobulin class, IgG, which indicating that the overall
immune activation to buckwheat protein may be the basic characteristics of buckwheat allergy. Addition-
ally, other factor is necessary for the manifestation of symptoms.
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