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Abbreviations : AD atopic dermatitis ; BA bron-
chial asthma ; BDP beclomethasone dipropionate ;
Cha f1 Charybdis feriatus allergen 1 ; Df Dermato-
phagoides farinae ; Dp  Dermatophagoides pteronyssin-
us » DSCG disodium cromoglycate ; Gad c 1
Gadus callarias allergen 1 ; Met e 1 Metapenaeus ensis
allergen1; Penal Penaeus aztecus allergen 1 ; Tod
p 1 Todarodes pacificus allergen 1
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Table 1 Patient profile

ICHRZD R 3~11K (7426 %) ® BA 7213 Seafood (1=28) | Controltn=28)
AD IR 24 I % SHHRE L L 7. - o T o
2. KR IgE Atk ORsE Sex(M : F) 17:6 14110
RBEL7Z:BA BLUAD BIBIIH LT, BAETL Diagnosis :
Vry&LTDp, Df, AF, IF%7Y, &RY7L L7 BA 22 24
YELTHA, A, KEBL 10 EoaMEIINT Mild 12 16
IR IGE Hitk® CAPBIC X Dl L7, B IgE, :ﬁfe : g
DDBIU‘Df G:%H’éﬁﬂ IgE ?ﬁﬁiliﬁﬁéc‘: %éﬁ] AD 20 15*
THEZTV, AMEBRMERE 21 61, WERE 22 6T Treatment -
FIFBRERELBEL. &8, CAPETHwLRATY Anti-allergic drug 7 4
AT VNVF YL, B (%7 salmon), ¥¥ 5 (¥ 5 : HwMﬂ@ 17 18
cod), ¥4 7Y (£ 7% :sardine), =7 (7 E‘;tég'agomt IZ lg
horse mackerel), <% /3 (¥ /% | mackerel), ¥N¥< BDP 3 9

Ju (<70 tuna), ¥% 32 (%3 :octopus), RV
AA A (AH isquid), £ FavH=(H=:crab),
7HITY (¥ :shrimp) ThA.
3. BEEROBE

MEHIZBT 5 BA OFEB L OEEE, HENE 3T

M : male, F : female, BA : bronchial asthma, AD : atopic
dermatitis, DSCG : disodium cromoglycate, BDP : beclomet-
hasone dipropionate.

*: median (* : p<0.05).

TUVE—F - FTF74) 7% - B FIBMENR, 1> Total IgE Eosinophil

=i 2704 FIRAMBOEE), AD DFEE 100000 P<0.005 10000 ¢ n.s

P, BRBLUBMRLVREL. BA, AD OB T

BENREN, HREFR - HEEFAFSAL 98X L wh 3231

Hanifin & Rajka ORI EBEZIZL72. BAOEEE 3 ::.:‘ { o @ .:3.{ "..:?.:'}

MRRNET L —paomEnc Ly, wans oo WL BT & ?

LB B 1 R D RIED R S ¥ L7, - " X wl

4 A2 Ty FF AN |
AAEBIRHO 6 FEHIC, B5SEEOTLLVY Vi

(BEER) 2HVAERZ2I79F 72 BIRZ 25 ¥ Seafood  Contral ! Seafood  Comtrol

#) 2 M LRI, 3 15 mm, 895 5 mm Y- (n=23) (n=24) (n=21) (n=22)

ML L7-12, Fig. 1. Comparison between the two groups re-

garding the serum total IgE levels and the blood
eosinophil counts.

5. 77 AT —GHICLBBMNETLIVY VO
BAEGHERED, VEOAMET LAY VXTI
XY AR IgE ik AW 2 T & 7221 BT, CAP
class iz b &2, 7 TR —FHIC L BANET L
7D EEITo .
6. MEHLE
MREMOLBIZH-), BEEFR ERETR)
DWTIRBEROEDKREL, F#, ¥ IgE, LR
IgE f#, Ifii"EFREERELIC D\ Tid Mann-Whitney ® U
BREZITV, FRAKERIERESL L L. 2525 — s OB
SATIBERILZEH (BEBMO : 5EIZY Y 7V,
R . K7 FAE) II—2oDHLLTEHRENLET
LIV BOBEREZFTEL, dBVWE (FLAyY) [

TEIFGAY— (EHR) IZTLOTWLBHFETH
B, SHEIEY +— FEEICXBERY TR —5H%
TV, MEVT AT —DOIEICERFTAIEICLD
B 2 ER L7z,

1. BEFER (Tablel)
BA ZANMEBEED 1 B2 B £ATED SR,
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Number

Sard

Salm  Cod

H-
mac

n 23 22 22 2223 22

CAP class

Mac Tuna Octo Sqgd Crab Shrp

23 23 23 23

Fig. 2. Sensitization to each seafood in the ‘Seafood’ group.
The total number of sera examined are shown under each seafood name. Salm :

salmon, Sard @ sardine, H-mac : horse mackerel, Mac

Sqd : squid, Shrp : shrimp.

BA OBEEEDL L HBENBTICOVWTIIWMHERMTEE
EZiRFoohiehol. ADIANMEBRHETEREI
BETHo7/z. BIgEME IU/mD &, ANEREER
(BATE34 = SD © 2138 (851-5370) ) A5xf BE & (891 (501
1585)) L W AEICEMEEZ R LT, LaL, EFERER
¥ (/mm3) 1, BABEBYERE (977 (603-1585) ) Xt
MR (871 (550-1380) ) THEZEZEDLh o 7: (Fig.
. =k, BRE7LLAFYY (=, AF, T%7),
BAE, 43, K¥) I2X9 5 IgE HitkE (Ua/ml) i,
AAEBLABEICY ZICRIESN TV SER (75
A5, 6) #BEELLZICL»DST, DI, AF
(p<005), I*7Y, PIE (p<0.005) % & THRAKER
VRETH - 7.

2. FAMET UL LIk BRAE

HRMEIIOWTORYE (CAPclass=1) Fi, ¥
a2 (826%), 17 (7183%), BbEVWI IBIVTY
Tb59.1% LEETH -7z (Fig.2) . ANEBEMEED
EFPEROANBIRIEINTBY, 7HIEZTRT
DBEMEIIBIEZIN TV (Table 2). class 1, 2 DFE
BIASE H o 72h%, case 10 T, 47 ¥, 7V Tclass
5 DHRVEIENRD L7z,

3. ANMFEEINCLABRERBIVUVRZ Ty F7 R

b (Table 3)

ANEBRNER 23609 b, AAEBIUC X 0 B
DIER (B, BER) MIFTERDOLNL. ANE
BUHBEDI L 6HIIToAZ Sy FTFAMIEW
T, SIOBNBIZOVTHEMEE 2723805 b

mackerel, Octo . octopus,

16(case 10) T, 27 5 vF7 A MEEoaEIC L
BIERBRAED L.

4, BNETLVLIVY VDY 5 A5 =50

IgE FUBHICES 7 925 —4HH2 L D, 10D
BANETLLY R, 1) 7, 49, TV, $3,
2) %35, wrsua, 3) ya, 41h, 4 h=, T¥D4
BB sh7: (Fig 3). O8I, 5T HIZ
HHMAEGHLRHIIEHE MOBENEN L25, 10
HOBMEOLRPTHA T LT VIR EEIH
, #¥ok=ruisabAhi) EEIRN &
VAN /=¥ (A

A
ANERERECIIRIGE B/ TH Y, ST HT
LIVYy ¥ b4 <, BIRNIZIE AD OBERE N
EMS, TUVF—ZROBVERIEVEEZ LN
oo TTIRANMBIIRIES TV AERNL, SIHD,
FoBEIPTXFTYVWEIZIDBRIEINR TV &
VHRESINTWE, 2L THHRMELY=, I%7)
BTk, BB THMaRIF L UAEBEB7LLY VL
LTHB SN THE Y910, AAKEERI DRI X
THIZREENTWAHEBELTINIRIF I VDY
5E3Z206N5. LhL,case6 D& HIZF =& B
ERBO O Gho2Blb by, BART LY VD
M5 LewBidHbZ L bEETHD.
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Table 2 Allergen specific IgE level (CAP class) of the
23 patients in the ‘Seafood’ group

Case | Age, Sex | Salm | Cod | Sard |H-mac
1 2, M 2 2 2 3
2 3 F 1 0 0 0
3 3 M 0 1 1 1
4 M 0 0 2 2
5 4, F 0 0 0 0
6 4, F 3 ND 2 2
7 4, M 2 0 3 2
8 4 M 1 3 0 0
9 5 F 3 3 2 1

10 5 F 4 4 5 5
11 5 M 0 0 0 0
12 5 M 2 1 2 2
13 5 M 3 2 ND | ND
14 6, F 0 0 0 0
15 6, M 2 2 2 2
16 6, M 0 0 0 0
17 .M 3 3 3 3
18 8 M 2 1 2 2
19 8 M 0 1 1 0
20 9 M 0 0 0 0
21 12, M 2 3 2 1
22 12, M 0 0 0 0
23 12, M 1 1 1 1

Mac | Tuna| Octo | Sqd | Crab | Shrp
3 2 3 3 2 3
0 0 2 0 0 0
1 1 0 0 2 1
2 2 2 2 2 2
0 0 1 1 2 2
2 ND 1 2 0 0
3 0 3 3 2 3
0 2 1 2 2 2
2 3 0 0 0 0
4 4 3 2 2 2
0 0 2 1 2 2
1 2 0 0 0 0
2 2 0 0 0 1
0 0 1 1 0 0
2 2 3 3 3 2
0 0 1 2 0 0
3 3 3 2 2 2
3 1 2 2 2 1
0 2 3 1 0 0
0 0 2 2 3 3
2 2 2 2 3 2
0 0 1 2 2 2
1 2 2 2 3 4

M : male, F : female, Salm : salmon, Sard : sardine, H-mac : horse mackerel,
Mac : mackerel, Octo : octopus, Sqd : squid, Shrp : shrimp, ND : not done.

Table 3 Seafood inducing symptoms and the results of a skin test

Seafood inducing .
Case hypersensitive symptoms Skin test results (Seafood)
1 Crab, Shrimp Not done
(=) Obscure*
9 Saury, Skipjack, Mackerel Yellowtail (+)
(Saury, Skipjack, Mackerel(—))
10 Tuna, Skipjack, Sardine Cod, Tuna, Skipjack, Sardine,
Horse mackerel (+)
15 (=) (=)
16 (-) (=)
20 (=) Yellowtail, Octopus, Squid, Shrimp,
Clam(+)

*Patient scratching due to itching modified the results.

BB R 23 B9 3 B TRIOEEUC X % RS
VRO ONTA, D 3IBILAZ D, case 2 Tidfa %
BX5EEOOERMEERRTBY, TUVF—IE
RELTOWREPBULELEZEZON. $72, A DIT-
M2 Tk, ANERERIITRECRARTER
WIHEIARED b s (RERKRIR). oz kid, Adr

HICBESN 2B O3S 0EREEHEL,
TLWF ZELERLTWAMERIHLLEEZDS
h-.

Sampson 5171%, 458 IgE fE4%9.5 Ua/ml YL LD &
TLUIVT 20 L 90% UL EOIER TRERISFER S
TREBRELTVERY, ReDHE, MR IGEHEH 95
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Fig.3. A cluster tree of the 10 seafood allergens.

This tree was calculated by a cluster analysis using the CAP class of 10 seafood al-
lergens in 21 sensitized patients. Salm . salmon, Sard . sardine, H-mac @ horse mack-
erel, Mac : mackerel, Octo © octopus, Sad : squid, Shrp : shrimp.

Vertebrata Ostei chthyes —— Clupeida Oncorhynchus keta (Salmon)
Sardinops melanosticta  (Sardine)
— Percida Trachurus japonicus ~ (Hores mackerel)
Scomber japonicus (Mackerel)
Thunnus albacares (Tuna)
— Gadida Gadus macrocephalus ~ (Cod)
Mollusca Cephalopoda —|: Octopoda Octopus vulgaris (Octopus)
Decapoda Todarodes pecificus (Squid)
Arthropoda Crustacea Decapoda Cancer japonicus (Crab)

Metapenaeopsis barbata  (Shrimp)

Fig. 4. Biological classification of the seafood species used in the CAP system.

Ua/ml BLEERLZZABABET VIVY VIR L, ERM
BOONI=DIR13% 2T Ehhotz. —F, ERET]
ERILATUNVT VII8§ H5R IgE X, 072 Ua
/ml (case 9, #7%) %5 588 Ua/ml (case 10, 1 77 )
EIEADH Y, ERFREFR GEHEL OMICHL M
MHE IR b d o 7.
0HEOBRMETUVAY VR 2 SAY -G TARE
o TAHL, 2HIHEHRM (Ostei chthyes) 2, 1
A M (Crustacea) 12, 1 2% (Cephalopo-
da)IZHY L, EYENGTEE R TIHERTH 7.
ChET, WEARCKBTLZTLALSVELT, ¥

FODERTUVNF Y THAD Gadc 9P |MEI T
5. Gadclid, AEBIUHABEOBRIIEET S
parvalbumin TH Y, WEIZHLZ5EEBT7 LV O
—DEEZOLNTWARY® -2, —% HIZEE, FREH
DEETVUNMF L LT, antigen 1122, Sall®, Pen
al®, Metel® (L ¥), Chafl? (# =), Todp1®
AP BMEINRTHE, WTFRIHREHD b o X
IFVUTHY, HBHEHEERTIESBMESNT
WA FRL DT T AT —FHIZ X BT,
RN L M OBEIZF o 7288, ZOHEME L
TraRIF YV ORREOHEDS LI, FaK3

NI | -El ectronic Library Service



The Japanese Soci ety of Allergol ogy

484 ANETULLF-LAT7T VLY VIZET 2 RE

F Y UNOEE LT LV VS LT AR
HEZ O

—%, BWERMIIET ST (Sardinops mela-
nosticta) & < 7 ¥ (Trachurus japonicus) <° < ¥ /3
(Scomber japonicus) &%, AWEMICHOBIZET S
M7 TGRS =G TIIRCEEIBDOON. ZDZ
i, TUVEF—RBDORENRL L7 CAPIET, 4
7Y, TV, $NOMTHRVEENED LN LD
w220 L HEBT B, T2, TV PN EFNYT
70 (Thunnus albacares) (&, EPWERIZIEZFE—DHIZ
B3 2075 A5 =g TidfoBIcsEIN:. ¥
FSTULLVEF—DRZNRE LA L 2528
FANT, R7UDBHERLTIRI NI BE
Mol DMEDHHY, BAORKR (vr7uid, 1
TIRFNEID YT LOMENH) EAKLTY
5.

FILHERMICET A4 H &5 aDBOMEIZTHI-
oo ARy AZHBLAT VY VLT HHE
UPSEHEN TR, yaOFET LY Vidwn
FEHEINTELT, SHEORIAVLETHS.

7 IR =R (SEIT 10 EOAAET LIV
Y)Y ICOERMEADIBEIZL D EELED, BB
WHORELE 7 FAY—bLL TWEITHETH Y,
RSB R EICELTWS, ElogE®, KFES
DEVHIZE YLK OPDFEFERH L. SHIZ—
Bz~ Ng ) CAEBE Y+ — FiERHWD, <
NG EAEMUNOERM (-2 v FEM) 2H
WA THRRII B LT T2, w4+—FiE
DA ORI, &REMEEZ AV 5ETOHEEN
E—HLTwiz, UL, BRElEEE &oErHw
eHE, 6 EOMBOBIERILY + — FERIC—K L%
B, AHBE LIRS —FHRTBEICH= - =
EBEIIRI—RK L. £ h Ly 2 i3EWFEN
WIFELHEHERICERTAZ L2 5, SHEAWV:Y +—
FEOMRENEL VWD EEZ LMD, 5%, 8
DBREUEIZODOVWTIRBICRFTTI2LEND 5.

BIE, 13HEB RAOFSL10BEB L L5
AHTA4, BT R —, L A)DOBANEI CAP & TH
RIgGEVIBEZRETE L. LIL, BRLEOHWE
Ehe, ~BICRETEZ2HEEMMEBICBROATL
FHTEHEW. SN, FIRAY—FHTHEEINL
HZHPS 1HATORBRLTRE LSS, ANER
8 21 Bl (BAEEBO—FHIZOWTHETE 2o
72261 K<) IZowTIk 1 BIZBL E&RT, MS5H

DEMBEBSELBEICRWIET I ENTE. T4b
LERADI FAY —HERE, BAAETLLF -
A7) == 7BV T, BRONWAZEHEANTT LIS
VEBRTABICERTHALEZ N,

T

ANETLLVF—I2oWT, BIROBEREZ T Lo,
ANETLVY Y OBERIZOVWTHRE 21To 72, A
AFHERTIZ AD BT, £ IgE BEB L UL
FUCBIES NERIAZ W L4 5, FBRORIBILR
W7 LVF—KEEAETHEHBIN. T4, AN
BTUNT D7 TRy —GHkERIE, ThETHE
ERTWAHBRERICIZ250EOERE IAK
L, ANETUVVF—DRAZ ) ==V FIZEHTE S
LEzZ N

FRERZBIIHIY, WRMAZ R LRERFERE
FRANRBRH BRI O ISR IEB B BRI IR
LET.
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CLINICAL CHARACTERISTICS OF SEAFOOD ALLERGY AND CLASSIFICATION
OF 10 SEAFOOD ALLERGENS BY CLUSTER ANALYSIS

Ryuta Tanaka, Kunio Ichikawa and Kenzo Hamano

Department of Pediatrics, Kitaibaraki Municipal Hospital

The aim of this study was to investigate the clinical characteristics of children who showed sensitization
to any type of seafood and to classify the 10 seafood allergens based on IgE reactivities by a cluster analysis.

In children with bronchial asthma (BA) and/or atopic dermatitis (AD), we defined the ‘seafood’ group
as 23 patients having any type of seafood specific IgE antibody (CAP system). We analyzed the clinical fea-
tures, the serum total IgE and each allergen specific IgE level. In addition, ten seafood allergens were also
classified by a cluster analysis.

Three patients revealed immediate hypersensitivity to some seafood. The frequency of patients with AD
and the total IgE in the seafood group were high and the patients in this group were tend to be sensitized to
multiple allergens. Seafood allergens were classified into 4 groups, 1) salmon, sardine, horse mackerel and
mackerel, 2) cod and tuna, 3) octopus and squid, and 4) crab and shrimp, by a cluster analysis. These findings
corresponded to the biological classification and the classification by the reported common allergens among
various types of seafood. Based on our findings, this classification is therefore considered to be useful when se-
lecting allergens to screen for sensitization to seafood.
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