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aylETHY,

1 B EAERReD-HIEE L, ATE

BAFT>1. 2OMOBIRER, X704 FRLECH, MeXZ2 3 U HLZ 0BRSS TERBERL -,
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% T, GKL ® RAST (3 2ERNHETH > 1.
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BlzOWTHB L,

Z & AEDEFIH GKL 2 L TT 1 v o RICH
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HEREMEEFEO -,
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HbHOie 7 A ABIX, BXF )R —DKF
HERICABLTEY, BFF) HHLOL L TRKELHE
AZh, R TS, — 413 grand keyhole
limpet (UL F GKL) T, %4 X Fissurells wmaxima
Sowerby &\ v\, Hb O EREBEOFRE T, HEM
(Gastropoda), BTEEHEE(Prosobranchia), [RIAKEIE B
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KLH keyhole limpet hemocyanin; PRIST
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abalone —— anaphylaxis —— grand keyhole limpet — IgE

FE w5100 GKL It X 5 & Bbh 5 hHFFEE L HE X
nicd, —7, BErnEick TR, 4 0987E E TIo
GKL BER#BKE, FREH LS OMEH7 v
F—fEREPE LKL SEMZOWTHRE L d?, LoD
BROBE Y H O (REBT . B, TlMEFH
KRR THINECHG D> @) 1F - LB
DT, Z BT CIMEE LB ARIBOEILLIFID
BEAERE, BREE, HBRICE X CMEXAREHER Y
F LW, ékaKL@#ﬁﬁLou(%@ﬁ%mx
D THRET 5.

1. HURIER

O GKL, HH ORI UM E 7 v v & —THEB
L, FOBEENI0%ICD X 5 CEEKEM%, 48
Bfle — & V. — I 29— CHEBL, FURYHH L,
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M, 10000xg, 3055&LL, Bbhi LEYIER
L, *DERISE = — + T 2BO =51 —F 1
Zhnzx 2 ERIEAE 21T -, KRiIZ, S¥r= — P T
E=FAE—TARBREL, BITLLK, FEZELC
MR 2B, COMPUR > FER AR L EBRIc R L
. BREREOEZ «DHIFROEBEHAER Y v MET7 L 7
I v E#E L U7 protein assay # (BIO-RAD) =T
BIEL, 7ok, BIBALTW, EF1IATF 745
¥ —RIERICGKL & AR ERL Tk
b, WROTDHREIER L7,

2. 7V v 2T AL

7Yy 7T A ML, ERFECT L bR TE
FUR%50% 7 ) & ) v IR AEKICTERL S
DERCTIT > 1o, Th ZThOEARE R, GKL 53490
ug/ml, HH VW .6mg/ml, #53380ug/ml TH - 7,
B, 7V y 7T AMEIBORETHENRE 3L
BERACSWTHIT -k,

3. %8 IgE 6K U R IgE Hifk o HilE

MiE# IgE %, Phadebas IgE PRIST kit (Phar-
macia ) X AVTHRIEL .

R IGEHEE, EERABCTHEBIERLCHE
%, BAR Ceska DFEINCHEL disc ItiEE X, F
Ddisc x HWTRASTEIRCHIE LK, T7bb
cyanogen bromide TiEMAL L 72 EE6mm © paper
discGRFJEMK No. 6)1c, &« DHE % iz, coupling
S, Rz odiscic BEMEOul % x 3 BEfE
incubate L7c#%, #E¥% L, '*° anti-IgE & 1885 incu-
bate L7z, BU%EH#, paper disc i2#4 L7 radio-
activity # » v =—% v v £ — (Aloka #£ %!, auto
well system, JDC-755) CTHIZE L 7. #ElLX, RAST
Fov MIBOEEME S L OEE disc ¥ VS
DAY b FEDs B RAST score 0, 1, 2, 3, 4THE
L7 (Phadebas RAST kit, Pharmacia #b).

4, RAST inhibition test

RAST inhibition test (%, FR L7=#HE#% dilution
buffer (0.05M phosphate buffer, 0.9%NaCl, 0.3%
bovine serum albumin, 0.05%NaN,;, 0.1%Tween
20, pH7. )12 T500ug £ D100 FRRIITHERL,
ThthzREOEZEME LES LITC, 3KH incu-
bate U, GKL @ disc i& LEREAWS0ul iz, LI
RAST ¥k L R DEBRIER T o1, ek, 2avim—n
E L TRPLEE O3> b i< dilution buffer d & # i
AL, Z0Aav v bad LSRR EZAEL, % TER
L, ¥, Zh5DERITL T duplicate TITL, *

1. SDS-PAGE
sample +sample buffer (2ME, SDS)
95°C, 5min
8% SDS-PAGE mini gel (TEFCO)
electrophoresis 18 mA
2. Transfer to nitrocellulose membrane
180mA, 1hr
3. Immunochemical staining
patient’s serum (X2)
incubation
24hr, at room temperature
HRP conjugated goat anti-human
IgE antibody (X1000)
incubation
6hr, at room temperature
substrate : 4-chloro-1-naphthole

Fig. 1. Flow sheet for sodium dodecyl sulfate
polyacrylamide gel electrophoresis (SDS-PAGE)
and immunoblotting.

DIFHMEE R DT,

5, Immunoblotting

GKL D HREMIZ2TiE, immunoblotting Eiz
TH#EFL7c (Fig. . JT7bb, fER L7 GKL 0
& %, sample buffer(0.5M Tris/HCI, 2 mercaptoeth-
anol, 0.05%BPB, pH6.8) THRL, 95C, 54K
AR, TEFCO ##¢ 8 % SDS-PAGE mini % i\ T
18mA W CESIKB Lic, > D0 TkB S hc&E %,
Faub= b rere — AFEC180mA, 1B TEE
L, blocking buffer ( 3 %+ 5 ¥ v Tris buffer) <7

"oy F v B L, Pk buffer (1%¥5 5,

Trisbuffer) KT 2B HFRLA-BEMBEY ML, =
BT 2485/ incubate U7z, B, ~AdF o & —
CEE#Pi e + IgE Hitk (DAKO #) # iz, Z|Ric<
6 K¢fd incubate L, B U'¥E##, 4-chloro-1-naphthole
% substrate & Lc BRI THE IR (£ 32y
7my b7 vtwa4Fy +, BIO-RAD)., tk, OFE
ZRDDICDESFIHA 4 v &£ —F (LMW kit E,
Pharmacia #:%8) # 7z,

fiE #l

FEFIOEZ L (Table DD Z ELThHDH, FEHNLS
B~49%%, FWIT.1ET, B8 6, Ltk 3BloEtll
FTHote, THRODEF DI, TEEh 14,
BFr2#HathTv5, ¥#ohicifilBcl,
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Table 1 Background of patients

Case(No) | Age | Sex | Present and past history

1 11 F BA, AD

2 9 M AD

3 11 M BA

4 27 M BA, AR, AD

5 3 M BA, AR, urticaria
6 18 M AR, AD

7 49 F AR

8 7 M BA, AR

9 7 M ?
10 34 M BA, urticaria
11 12 F BA, AR

BA : bronchial asthma AD: atopic dermatitis
AR : allergic rhinitis

SHBAREE LTT7VAF —EEYALTEY, 5%
EWRMRTH, TUAF-HBRN6G, T -k
BRERD 4B, BRREH 2 Plic s bhic (EERD 9D,

fiE K

ZIEGIDO GKL I OERICOWTIE, BHIE
W2, WR, MRREEE T &R bt (Table 2).
FERE LA EDGKLERE 5 4503045 THEL
TEY, BIEKSE L CIEHEZEX11F+ 8 flic
ZbhTwsd, ELkED 5\ EFEREEDS 8 flici
bh, BIZ1fBIFERAEDHEEL, ALHRR
TV, A U THEG Lk, £/, 66IBEb> a v
ZIERAYEDTD, B, Plerz I VF, A5edg
VRGOS TBER LI, FOMOERDEK, Hle
A& VR EOBEC L DIERIBERL W5,

S

1. 7V vy 275 A+ (Table 3)

AT L 272 9l 7 e B¢, GKLiws LT
Yy 2 RIGEMERL, 10IEEEME, 1fEkT
Hote, Ik, [EZIWHE RS X OMBERAKCK TS
7Y 9 2T ANRERETH- .

2. MER IgE

BEL 27 8 Flo# IgE fEix, 1311U/ml 751100
IU/ml, ¥#553.61U/ml TH b, LfiEELRLI,

Table 2 Signs and symptomes

Case(No) Symptomes

-

shock, urticaria, respiratory failure
urticaria

urticaria, dyspnea

urticaria, chill, dizziness, dyspnea
wheezing, angioedema, eye injection
shock, dyspnea

urticaria, dyspnea

dyspnea, general fatigue

vomiting

urticaria, angioedema

urticaria, dyspnea

W 0~ O U & W N

—
- O

Table 3 Laboratory findings

Case| Prick skin Total IgE RAST
(No)| test(GKL) (IU/ml GKL | Abalone
1 + 1,100 4+ 2+
2 + n.d 3+ 2+
3 + 272 2+ 2+
4 - nd 3+ 2+
5 + 131 2+ 2+
6 + 900 3+ 2+
7 nd 239 1+ 2+
8 + 776 2+ 3+
9 n.d nd 2+ 2+
10 + 211 nd n.d
11 + 800 4+ 4+
3. ¥R IgE 5tk

HIE L 27106610 GKL iexi3 5852 IgE Hiikii4
BIBBH T, BEROM -7 fES 1 T, RAST
score (24 THh -7, FRRBRCHEITLIch0CR
THHREIGE fitk b £6BME LR L s, GKL I
# L THHUD RAST score (HEWER LR L7,

4., RAST inhibition test

GKL o disc % fi\~7- RAST inhibition test D55
(Fig. 2%, fEFI1 & 2 07 — A MifFizovT, GKL,
Hi> V¥ X OWkeyhole limpet hemocyanin (LAF
KLH) X, BEERFHCIEI%2EE%, 50% inhibition
WETH5GKLOH R E340ug T, HDHLOEB IV
KLH o HfiFEE12140~150ug TH o7, L L, R
ZiifT U721z X % RAST inhibition test T3 % »
TG AEDd b ote, BlbkX Y GKL & Hb
Uk X OKLH GEBHE®ELRDH D Z EHHER S
fe.

5. Immunoblotting (Fig. 3)
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100 1 .
o —e@ grand keyhole limpet

Ao— A abalone

X=X carp

w
(e}

Inhibition, %

m—m keyhole limpet hemocyanin

0.5

50 500 (ug)

Fig. 2. Inhibition of GKL RAST with GKL, KLH, abalone and carp extracts.
The sera were from 2 patients with positive RAST to GKL.

MW (Kd)

94Kd —

67Kd —
43Kd — |

30Kd —

Marker GKL No.1 No.6 No.7 No.8 No.9

Fig. 3. Fractionation of GKL extract by SDS-
PAGE and identification of IgE-binding components
of GKL extract by immunoblotting.

No. 1~9; patients sera

MW markers 94Kd; phosphorylase b, 67Kd;
bovine serum albumin, 43Kd; ovalbumin, 30Kd;
carbonic anhydrase.

immunoblotting ¥ % B\ - HLUETEM OB R T,
EXkE% Iz %5 BCB (Briliant Coomassi Blue)
DR, GKLOEHBI2AD A v FELTHE
h, GEHfBILORND 1R~ 6KDAY FIFEEL
fo. He ST EI8Kd B D S v K3, H1T L1 5 B0
BEmMEECEEBE LD, SOKAdFIHD AV F LB
HRIE D -7z, 7 RAST score "EWVEE IR LS
Moy FEAE L, REORBE LM T,

z =

Hiz X % adverse reaction D& IE R S h 5 A,
ZL OBEIMERL YA LA, FlldyFo bFov
DESRBFECI Db 0T, BEBEENEEER
THY, TH74 7F 2 —OHMEVIF/TH S, HbV
IZ X A adverse reaction & LU T, % @i % EEUE
FABBIE X R LBV HREI IR T W50, Bed
bR 57 VAF—-RILE LT, 35 Clarke
DIEONHBHDHKTH S, Clarke DIEREIZ L i,
BEIDLOYEIRT 2HA L, »HLUTHOYEE
DT, FERTEDSTHERMERYEL T, &3
T GKL bbb X BRI 7 v v ¥ — RGO
LB bRIEh - Ted, FAaANEBET LA F —Fe
TITRABREIBTVAF—D 4 FEGIRRE LK,
L D RBEOEFIOHmEZ LR, SEIIFAE &
ootz i, TFESN, GKLIZ X % AEEKREHES
FBETF747F -0 LEAZREPLTCEY, &
BABEINTHARER I E 2 Dh b, 1986FED 7 11T
BF5H GKL OFBHREHEVTIE, FHELETVAF -OF
HhrbEEhicd, TORREEEL bR
Mote, 7L, TOBRRKIIeARAZ I VRIS IV
V= EREERTRES I EXER IR Eh
5, BETHELAR I VIEIABEERIGR/VE 3V
Y — &2 X % adverse reaction TWL7s\~Z & AH L
eI o71?, SEOHE« DB TE, WThORES
b, FOREKRER, BEE» LRI TORR, 7Y v
2757 Z b, RASTOHRI VAR 7 vAX —KE 5
borEL LA, FRIOEDBIREFEDOERIC
Auvs KLHoFERE L Tthmbh T o'®, RAST
inhibition test D#E & X » GKL i KLH & k@ H/E
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WLHDH T ENER IR, ¥ 72, immunoblotting 7
b, GKL o#UEE2ETHEAOSTEE LTI, 38
Kd 8Tt 23E T, KRI80Kd ISR E L, T h
OORFEHFETHDEE2 bR, Larl, A&k

h IgE BEETHEANR L) —HETIR R, BB
L B PURGRE D SR REE S i,

T, WHOLKIZ X D AELLHA LRMHBKE
WA Sh, TLRMEMY S SCE D, B3R L,
AT HMBEILE AR Lo TV b, SHRKE
THEREDT VAF —RELHINL TR, 5T
EHEIR T B I BT F 74 5F v —
% 4% 7z adverse reaction DT EEM A E R T % M E
e CcTE e, SEERLAT 2R (GKL) &, »
b L EFRFEBEER T, HbOIENBEEAD 4/
TV, R Wb O BB LT T, HER
HLOELTEHMAZIhTRY, FRARKLEDRITICE
bigw, FALOBIEIML 2055, 5K, Hic
RIEFEMOH 3 KLH Lk BHEKEZHFT5 GKL ©
DNWTHY, TLrvAF—EBOBRFOD L BEICIL, *
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11 CASES OF ANAPHYLAXIS CAUSED BY GRAND KEYHOLE LIMPET (ABALONE LIKE SHELLFISH)

Shozo Maeda, Akihiro Morikawa, Masahiko Kato, Yoichi Motegi, Makoto Shigeta,
Kenichi Tokuyama and Takayoshi Kuroume
Department of Pediatrics, Gunma University School of Medicine

Yuji Naritomi, Kazuhisa Suehiro and Kimihiro Kusaba
Department of Medicine, Munakata Ishikai Hospital

Muneo Minoshima
Department of Pediatrics, Matsumoto Kyoritsu Hospital

Shun Iwata
Kumagaya Children’s Hospital

We reported 11 cases of patients who developed moderate to severe anaphylactic reactions induced by the
ingestion of grand keyhole limpet (GKL) and abalone.

Specific IgE-mediated hypersensitivity to these shellfish was demonstrated by history, skin prick test, RAST
and immunoblotting. The RAST inhibition technique revealed crossantigenecity between GKL, abalone and
keyhole limpet hemocyanin. By immunoblotting analysis, the major antigens of GKL are shown in the MW range of
about 38 Kd and 80 Kd.
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