gdzy), MW A535, pp. 546-554, 1991
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o= vehd 4 ded, 93 542 718A A4, b

, FEY], 2949 € 943340 95 L 53
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Yoz 4 ™, iy Lyar)e BAsHLE I
Aol W™l o £3E FA QR 2 Aoz
du giey dAe AP A1 g 27) e
o7 gH YPIO

T H29 F BiudAE 199 wd LE27)
28 ddes A4 23 ExFF 9,000-40,
000daltons®} H E2#F& 713 Periodate-sensitive st
Thjo] 9213 lo) € 4= githal 3fe wiUdde] £
g9} B4 792 A% xdbo| AR HAG,

¥ 2 A7e At g a7 A7
BEZ o]Fojz A4

Hig AFL 2 e Syt A &3t vt
of v G279 B o] Eo} o5V B0
ol3ha 502 9] Aol GHEY] FAE e AR
NEE A A 5%0lM FEA veg B A
7 60o geFl 139], A F AU Z 598 A=A}
o Fa¢ 2E3AYE AT oMY wido]
Z8% AFgYYo = BFstn v wH
2 B4 @3 A7 kel B ofzl oA
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g2 63F o2 A0yl 2§ HRAPL AP
A1, ¥F FINTFA, FE(PRIST) % didd
el ¥ RAST(Phadebas RAST disc, Pharma-
cia diagnostics) & A&t 13¥F 109+ 7
TFREANYE AR eFidriEsE 9e ¢
o] 2% AHHE F 20gmd 5F3H F 100gm
A AHEA S cHTable 1,2).

2. &99A) = (Antigen preparation)

SeElvetl A AR e ¢ Y7 100gm
€ Bernton® Brown'¥9] #gel Wel Cocag o g
Z¥9(Crude extract)® TWEUT W& 743
o8t o-g3 Zrl WA WU/EE EtherZ
A93AZ] & Coca solution(NaCl 5gm, NaHCO3
2.75gm, Phenol 5gm per H,O 1L)el &) 4T 9]
WAadel 743 E@F F Y4E2(18,000g2 30
)3t

Table 1. Clinical profiles of patients

CNase Age Sex Asspciaged ' Allergensvdete_cted s
0. allergic diseases by allergic skin test
1 13 M A BWF HD DF DP GR Sp Pe
2 6312 M ARDUC BWF HD DF DP Ch Sp
3 4712 M AR UC BWF HD DF DP
4 5812 F ARD C BWF HD DF DP RT Mu
5 4812 M AR C BWF DF DP
6 4 M AR BWF DF DP
7 951 M ARDU BWF HD DF DP GR 0G
8 5 F AR BWF HD DF DP Ye Rh Al
9 5N M A BWF HD DF DP Ch GR Ri
0 9y M A D BWF DF DP CR AL RT To
1 4312 M AR BWF HD.DF DP CR
2 5612 M ARD C BWF HD DF DP
135 M A BWF DF DP Bi Rw

* A;Bronchial asthma, R : Allergic rhinitis, D @ Atopic
dermatitis, U . Urticaria, C ! Allergic conjunctivitis
** BWF ; Buckwheat flour, HD : House dust, DF :D.farinae,
DP : D. pteronissynus, GR : Golden red, Sp: Spinach, Pe:
Peach, Ch : Chrysanthenum, RT : Red top, Mu : Mucor, OG
: Orchard grass, Ye: Yeast, Rh:Rhzopus, Al Altemnalia,
Ri ! Rice, CR . Cockroach, To : Tomato, Sh : Shrimp, Cb:
Crab, Rw . Ragweed

Table 2. Laboratory characteristics and oral provocation test in pe-

tients
Case TEC* TIgE™  Skin reaction  RAST class  Oral provocation
{(fml)  (/ml} for BWF for BWF  test with BWF
I & 363 3+ 1+ Positive™
2 600 1816 4+ 2+ Positive
31610 % 4+ 3+ ND
4 0 1000 ‘ 4+ 1+ Negative
5 1020 i 4+ 0 Negative
6 1010 1575 . 4+ 34 Poaitive
71000 648 4+ 3+ Poaitive
8 23 189 4+ 4+ ND
9 1180 2% 3+ 0 Negative
10 240 200 3+ 2+ Positive
1 3% 78 3+ 4+ Positive
2 800 873 3t 3+ ND
13 60 233 3+ 0 Negative

* Total eosinophil count
** Serum total IgE count by PRIST Method
*** More than one of these symptoms : Urticaria, Cough,

Wheezing, dyspnea, eczema

ole] AFAL Aol FFHFo UL FHF ¥
—-70C= WEaR3e wUstfe 2349 (Crude
extract, BWF-Cr)& 4t} ©o|3A AzE 234
o @A FT & Uolrr] AsA Lowry®e] Wy
& ol83SeH Ax 2 ImgF 405#ge] @
Ho] EitEo AUt

3. Column chromatography % A &%3 A
23

Z34) 10mg(405 #g protein/1 mg dry weight)&
0.01 M/L PBS, pH7.4¢l o 4°ColA 12ml/hour
9] £% 2 column chromatography& A133t 2ml
A gL £33 A7 AEAYL Sephacryl
S—200(Pharmacia, Piscataway, NJ)& A3},
column® 7| 2.5X50cm& AH43Hsin). 3¢
2 4o Z+ X8 & o] &3t U PolEdA HR
ANEE AlYsdn F dzAdezs 0.1%9
Histamine-glycerol &9&, &4 UlxAlgoz
PBS-glycerol 84-& o] 883t 4du=2 PR
717} 4 A=A R 3mmold o & 392 3
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Qm, saekale 1/2-1M A$E 2+, sl2eh
o} 2o A9E 3+, T ol AHE 4+2 B
o,

4. SDS-PAGE(Sodium-dodecyl sulfate-polyacry-
lamide gel electrophoresis)

Laemmli'®2] W& ¥y SDS-PAGEE A3
stk Stacking@9) ¥E¥ 4%, separating® 9
FEE12%E AHES L, 2% 398 2% SDS,
5% 2—mercaptoethanol, 0.02% bromophenol blue
7} @48 0.06 M/L Tris HCl, pH 6.8 &4
100CAA 487 HHF F 24mAR W7 95E Y

8193 90| separating Al T3 L W 4mA

2 28 A7 B A% dch AV9EE £
A gele Silver nitrate® G 3l 33L& #4934
e ol ¥ztEe JEAF FFEWY(Bio Rad.
Lab. Richmond, CA)el oAt A4t}

5. Autoradiography

Towbin'"5-2] Wl o3t M7 o] ¥ &
22 0.454m9 Nitrocellulose membrane®] 70VE
341 B¢F olgAH Tk o EE 10% methanol,
PBS, 3% Bovine serum albumin(Sigma, St.
Louis, Mo)°] ##¥ 10mM Trs buffer, 0.9%
Naclell 4213t &7t} o] & 4] 0.9% NaclZ Al
A% #Ae] AL RAST classHE EobA
(RAST 4" 82h= 24z A1) 0.1% Tween 20 ©]
&f¢ PBSell 1:52 A& g4 1641 H2 ¥
o]& A} 0.1% PBS, Tween 2022 A3}
o 71e] 125].labelled antihuman IgE (64,000
cpm/strip, Pharmacia)oll 16417k B2F) Al 33t
AzA A ©o]& X-OMAT X—4 dE(Eastman
Kodak, Rochester, N.Y. )oll ¥3 Wo] A 74
Ed] o] —70Col 6U7 BAF ¥ Y5 1
4& 4

g I
1. 937A 27

Y3 237X} FgEXE AT, AFuHE
B%, RAST class 2 A7FeAA e @847} 81

0.D. at 280nm

At Widaddog AFHFEAEE APsHEd 10
59 glolF 6ol FASS HYed F=7)
7HeHE 7P ERL BF 59 A3543EH), 2§
23(28), 7139 AH2d) ¥ e HEdl
#)gel FEEnh. ATFREAEAM S9ueg
BYE 459 #olE29] RAST classe 392 0, 19
€ 1791 RAST class7t 21 o149l A %e 2% 4
FdA ol Fdutsg Jep At Table2).

2 39 A 2 A2 YA A

Coca &0 1a &l =8YS Sephacryl
S-2002.2 £ 234 349 Yoz v UM
td °)5¢ Z44 BWF-1, BWF-1I, BWF-[I&
Hs A Fig 1). Ax% 2YUo 2 HEANEE
A g A 100% 04 37 - 479 WS By 7
239 9% 198 A9stue R 27 — 47
o] w3 & ¥k Case 138 A9 BWF-1d= 2
+ BWF-T ¢ BWE-Mde 24 ¥w$e Bad
(Table 3).

034

BWE-TI

0 40 8 120 160 200 240 280
Collection number
Fig 1. Sephacryl 5-200 elusion profie of d0mg of crude buckwheat
flour extract. BWF-I; buckwheat flour antigen fraction [,
BWF-1 ; buckwheat flour antigen fraction [, BWF-I ;
buckwheat flour antigen fraction [I.

3. SDS-PAGE

Coca 422 12 #3fd ¥Yez SDS.
PAGEE 183l E£x3Fe 33 245 oiddd
& Folx 3370 olde] ¥ uE FFY F AUx
Zt B9 A= fART. olg YT EAF
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Table 3. Skin test with own made buckwheat flour extracts

Case Extracts
BWF-Cr BWF-I BWF-1 BWEF-TI
1 3+* 3+ 3+ 3+
2 3+ 3+ 3+ 3+
3 4+ 3+ 3+ 3+
4 3+ 3+ 3+ 3+
5 3+ 3+ 3+ 3+
6 4+ 4+ 4+ 4+
7 4+ 3+ 3+ 3+
8 4+ 4+ 4+ 3+
9 3+ 2+ 2+ 2+
10 4+ 3+ 3+ 2+
11 4+ 3+ 3+ 3+
12 3+ 3+ 3+ 4+
13 3+ 2+ negative negative

* Skin test responses : 2+ ; wheal size btween half and same size
of the histamine control, 3+ ;same size of the histamine
contral, 4+ ;more thgan double size of the histamine control
and negative ; wheal size not more than 3mm of the negative

control

66.2kd, 36kd, 25kd, 16.5kde] ©#o] 7}aiA T
HAKFig 2).

4. Autoradiography

hAgol 13 EAY-g o] &3t 3 2] 5ol
IgE A9d2& A Y3 cHFig 3). Lane A® B4
Aol2ge] VAL TF o] A 2T LR AT
Hoj1, Lane B RAST class 0% 382 3¢ 4
& Ho|8 Lane CE RAST class 179 239 €3
< e AU o)59 BFole [gES A#3}E ¥
49 o= Y 4 YArE Lane DE RAST class
279l 2] AL AHET Ao 21709 u(65, 63,
60, 53, 47, 45, 43, 41.5, 39, 37.5, 36, 34.5, 32,
30, 29.5, 26.5, 23.5, 22, 20.5, 18, 12.5kd})E& &
g F AAEd ©1F 63kd, 29.5kd, 22kd, 20.
S5kd, 18kde] &ge] ZsA Z#sACt. Lane Ev
RAST class 3" 439 ¥3-& 2188 Aoz 1770
9] w}(50, 41, 38.5, 37, 34.5, 32.5, 31.5, 30, 28.
5, 27, 26.5, 22, 19, 16.5, 15.5, 13.5, 12.5kd) &
#Ae 5 dYed 32.5kd9) Aol FEA At

e
=
B
- @ @

| KD} | | | - - F'r"r ET
a7.4
662 v “"r'
N

e
31 R

E
1.5

Y i
B G o E

Fig 2. SDS-PAGE analysis of crude BWF extract and pooled extrac-
tion. MWs were determined from a standerd mixture of
proteins of known MW ; A, low Mw maxkers : phosphorylase-
b(97.4kD), bovine serum albumine(66.2kD), ovalbannin(45kD),
carbonic anhydrase(31kD), soybean trypsin inhibitor(21.5kD)
and lysoeyme(14.4kD) ; B, crude BWF extract ; C, BWF- [ ;
D, BWF-1 ; E, BWF-II

%t Lane F9F G RAST class 4791 299 ¥%
& 747t N Ao F(Case 8)9 A5 19719 &
Y o g #FY 4 Adde 130kd, 32.5kd, 12.5kd
9] o] Z3A AFIHUIL G(Case 11)9] A2+
7He] ME BEE F ANEd o5 BF vl§ ¢
A AgstAnt. A9 Aele do Ar|e A3t
g 38 »A 2% 43kd, 41kd, 37kd, 34.5kd,
32.5kd, 30kd, 22kd, 12.5kd®} #¢lo] F% 9o
2 #FHAL

g

H4& PolygonaceasHoll &= AEZ e
Fagopyrum esculentum®]th. Fd 3ol £3t= A&
2¥F Dock, Rhubarb, Sea grape®el 91, |9, 4,
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A =

Fig 3. Autographe of SDS-PAGE-separsted components of crude
BWF entract aflar electrobloiting on NC membrane and
followsd by imessimodetection with human IgE antibedies ; A,
MM“;B,MW(‘W5,9M
I3(RAST ciass 0) ; C, pooled serum of case 1 and 4(RAST
class 1+) ; D, pooled serum of case 2 and 10(RAST dass 2+
)+ E, pooled serum of case 3, 6, 7 and 12(RAST class 3+) ;
F and G, serum of case 8 and 11(RAST class 4+)
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dal 27+ 19099 Smith(1)7} HEog2 Bug o
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d Mugdy 2R e YA 33 A
FHFgo g o|Foixm Buxte] upe} o) ot
HAREAGY 1-7% 9 F4ee YEIATEO, oY
gl 279 AN F4F 7P ESRL 718 14
7 gy 27|y wdeld 1ddr Fres], 4845
A, AsAle A48 £ dod £ ey,
B A7 hAglolEE 139 5t 718X HA &
ol 98(69.2%)°] Laiz7]Y ¥YgE H9HEs
om 294 olEdd #¥H(38.5%), @z
H9(38.5%), F=¥71(23.1% )& FWarsich
o9} Ze vy duiErie WAIHE FAsA
W A A= ST AN AF) F g
o] & cholinedll 283 0] of 1 o}z A 7}

Hodshe AY A A1y g=27) vkgd] 93 Ao
2 g2 A A0, mepy A Hatze gl
g% dd 27 HREAYEE oz, A Eo
IgERAE d23tc RAST, A W 33,
AEFAA L HERLAIYGO] o] w9 2 o
7] @S M T o5 WY& o] 83t wjy
HE2717F &€ ADsATh 3719 BEEA 9
2ol Wl i delar] ARLAPL 100% ]
Fotell X FA2 JePHRAo Y RAST class® 61,
5% Folol M 2+ ool oulQE FHE o]
HREAFRGE GYIE7 Holx)E whgo g A7ty
Atk 28y RAST class scoress A7{-2A1E 9
Aitehe AP ARBAE 2] AAHD I
< vUehle 4427 g0 @3 g2 E A3
=7 ¥931 9Ar

19799 Yanagihara®}t Koda!! " ®'+ W29 %
294 % FA3d BWD(buckwheat dialysate)t
BWND(buckwheat non-dialysate) 2 o] ©ads}
&2 ATE AlYstYcl. Rat modelol A BWDE
U3 Ho] [gEFAE F3AI171= hapteno @ 2§
&) BWNDol 93t fdsls vt Z 2 59
A 28 AAES #wyd. oy Ag:
BWDZt w2 d#l27]) 8xjo| A 2zt ayid] o8
2 7 U AAE TR A g P
o}3] o] Fo|27] && “delolt). ol AT Qo x
E7MF EE 2% 59 t7]1F 34 ol A F gy
7] YN = thF3 WA Py S o) gslo]
H& BABI 29 sty 9 Hsty 548 7
it A7l AP Y2278, or)de
G, v FF, 4GP 5] NEYY, A, N
E#3HE crustacea™ ) o) #E AT Fo] QY
th ol g Wel 9% AEFLYY FAE FIHF
& AA e vstd g He] Boy R i
ojvtul FAE FYCE RASTE Alfstd U443
Q) gEar] geEa gdAjgol mg Frh £ £3
922 RASTE AAE Hec gRAg 5o
Ao g 2 dsted g BoiAng AA 9
g4 £8& o] 83t RASTH | #AH-2 Aashad
IdH o vk AL 7| 4 Ao FPol o)
g HAEgH dFeo] ErhE WS A0) He Y
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9] B¢ #43te Zolth. & column chromatog-
raphytt sodium dodecyl sulfate-polyacrylamide gel
electrophoresis& ©] 88t ¥4 & Heldtn Eag
€ 2431 immunoblotting ¥ autoradiography &
o] &3t A IgEel AYysh= wWe HZ3m,
electrofocussing®ll €3t 2 @9} isoelectric
pointg& B3|, dolut sskxeld 23 e B
Iy g2 oz el A Wi} okg A g o
bRy, o7 SAYPET wA}NAL FHsE
3 5o|tH22™A) oy o) P o) d AT
£ 1990 Muthiah%'?o 9J& w17} k. o] B
ol of3td B g8 wREAPa ELISA 4ol ¢
sted Xdhel 19 9] viddd 2] g2t A o] &
] HAH S-S Al3s Ay B2 9, 000daltonsel
4 40,000daltons2} To] #xlo) YA Eof gE9}
Aggcta g

AAEe dToME SDS-PAGEE AN#sHAL
W Holx 337] ol 4o 4l WE AT £ ANed)
HAHZEE A BT A7 ol 5 Flo] i Re] gzt
gHo WY Bo] [gEs} AFs= AL € + A
oh. dlop Aot A @l RAST classT
b2 ohio zolE Byer 299 vloleEd YzF
o] ¥¥3 ofd#elF RAST class 0 2 RAST
class 179 A$-E IgE9} Al v 38 &
7b Gk oleld Ao FTREAY AAn 45
3t 27olAth 18uk RAST class 1791 @ols
1¥(case 1)& ATFHLANHA F=7] Z4o] 42
HAo wdRAE Ade 84 A&7L RYEd o
A& olulxe RAST class 179 Folomio] AL 1
112 Hojq Ao ng 544 g Ve
5ol obd7t Mzt 304749 G S FEA
Ay ez gojruic) iolE Be RAST
class 179} $o}Eo] YA L o] AP A9E &
A+ 63kd, 29.5kd, 22kd, 19.5kd, 16.5kd2l @ o]
IgES} 25tAl 23893, RAST class 3% $ols
9] 9ol ¥}k 32.5kdg] wllo] 7haF 7stAl A
g3ttt RAST class 479 9= 7tz}e] oz
2 AlRBEAEd case 89 B ExlbFo] 32
5kd, 12.5kd¢! ©wio] ZaiA Agsga de 149
(case 11)& 7709 Dlo] R5 uf$ ofalA ZAFst

Att o3 ARAES Holi= 133 Aol
25 4 HYAdag Agsiycd 09 A4 g 2
Fg 4 F Aot Az gy 2y
A& RAST class7t 92 3§l A Eo] IgEst
Zgste dlo] MgAE Y st YRR A
A FeH olg ALY Ay dAFge
Helth, EF o]% 309 I9YF ¥Ago] 43kd,
41kd, 37kd, 34.5kd, 32.5kd, 30kd, 22kd, 19kd,
16.5kd, 12.5kd ASNE 4742} lane Fo 3-4742]
laneoll A o] [gE2} A3t $-2vtel vid dal=
7] BolSol A 35 o] He Aoz ¥A4FUrh

£ AF 279 HoAx iR A Eo]
IgES} Af st e EalFo] 40kd 13ty o
o2 48H YeH?* D RS AF AR &
Aste 270ty B Fu|ad AL Y & IgEA
7h ul g g Beodnr HAHESHY 93ty g4
IgE 23-& ##E 5= 3l ole ¥4 Eo] IgE9
EZAE 9uiPgP, B ATNME agel RE)
HEA N AE5S st TS heS EQe
U ¥% IgE+ 189-2326U/ml2 o] 7} Bkl o} A
< RAST class score9t% A##A 71 At

Aol A T3t vle} o] AxE L RATE Eily
W 27) golol A ridel da 27 PAL 1
A8, RAST, 7248 2 Wdgday e ol
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BWF-I z8lx BWF-II 3oz HAF A
Al A# 22 100%, 100%, 92.3% 2 92.3%
o] FAHd&E Rl

. 2349 SDS-PAGE®) 9% 3ele) 2g) A 3
o 3370 o] de] ¥Y-g VEY 5 A T #
Yo A4x FAE 29E JeEY. ©)E ¥
2% B2} 66.2kd, 36kd, 25kd 2 16.5kde] &
Wo) 7hg 73kAl veES #EY 4 Uk

. 2YYE o) &8l BIAEE YT A Uy
golo] [gEs}t 23 309 eo] FEHAU
RAST class 82 3 & oA A3t ed &
A¢uit} [gE dgshe 3ol o)zt Ydth
°lE ¥9F Y ol AU} it} o
g dyzr] BoplMe 2AF 43kd, 41kd,
37kd, 34.5kd, 32.5kd, 22kd, 12.5kd<] ¥ o]
25 #4990 Aoz AU

— Abstract -

An Immunological Study on Allergic
Antigenicity of Buckwheat Flour in
Atopic Children

Soo Young Lee, M.D.,Byung Joo Jeaung,
M.D., Kyu Earn Kim, M.D., Dong Soo Kim,
M.D. and Ki Young Lee, M.D.

Department of pediatrics, Yonsei University,
College of Medicine

To evaluate the allergenic antigenicity of
buckwheat flour in korean atopic children, we
isolated and partially characterized the bubk-
wheat flour antigens. Three allergenic frac-
tions in crude buckwheat flour extract(BWF-
Cr) have been isolated with sephacryl S-200
gel filtration. Crude extract and partially
purifed fractions of BWF-1, BWF-[I and
BWF-III elicized positive skin responses in
100%, 100%, 92.3% and 92.3% of atopic
children sensitive to the commercial crude
buckwheat flour extract, respectively.

Crude extract contains at least 33 antigenic
components as demonstrated by sodium
dodecyl sulfate-polyacrylamide gel
electrophoresis. Electroblotting analysis with
SDS-PAGE reveals more than 30 allergenic
components of molecular weight between 65kd
and 12.5kd that are to bind specific IgE.
Among these allergens, seven components of
molecular weight with 43kd, 41kd, 37kd, 34.
5kd, 32.5kd, 22kd and 12.5kd bound com-
monly the sera of atopic children tested.
These are undoubtly the major allergens of
buckwheat flour extract in korean atopic
children.
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