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RE®RICER L,

240827 b 700 ml 2Nz T 3 FEREDFT A XL, BIEWRB LTI
#E Lic, BECOVTIE, REOREL 2 @E@Y BUTHEEEZE— Lz, MK RE
Bf®, RBK: PxFrz—51 (1:2) CEDBEZECMH L, P=Frz—Fa
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FRLARICRE L g KSEh23EH MUlg) TiTot, =EL, CTX ¥H% L L= &
HBRO 1MUIL, #ftRR~v 2 1R% UM TRCSEIERLEHSIS,

Cigua-Check 3858

CTX iS5 BH1% I Cigu-Check™ (Oceanit Test System) M~ == 7 /1 (Fig. 16) 2
L7,

BB (002 g) B 30MBEDAF ) —AIZREE L &b 1C 20 PHABREESE, Bohk
HRBRAEZH CTX ik L 10 YBRKIG & ¥, CTX E2HEEERDIE,

BRBLUESE

1752 ) —NEisy e HRE Lo R, 1 FFRRRIBT 2 L R4 ICEREECRSE S 2
LIedh, BSIRRAEL 21, 24 BAIGICET L7 (0.5 MUR), &bic, A4 dvy
AFMICH LT, 40 Fa~— | | EREICHOTREHEE 107 g/ml T 635+1.34% & #
TOBEMBAERULR, REEE 102 g/ml LT ©it 2% KW THo7= (Fig. 17), —F,
APHRE 10 g/ml (CBWVTA U F 2~— | 4BsRC 5.54+0.547%, 6 F¥[] T 10.4+£0.131%,
EERL, 8BFRITIN21320846% %R L, SR 10" g/ml TRV FThoA o F ax—
FRERJICISUVTH 80% Ll L DBIEM S MIEME %1 LA (Fig. 17), &5z, REHBEE 102
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Test Stick ———»

Methanol

Sample

Anti-ciguatoxin
antibody solution

Test Sti%

SAFE

-

Step 1:

Tweezers was used to place rice-grain-sized
samples of fish meat into a vial containing
methanol. Plastic Test Stick was placed in a vial
and waited for 20 min.

Step 2:

Test Stick was removed and air dried for 15-20
min. Test Stick was placed in a vial containing
anti-CTX antibody solution and waited for 10 min.

Step 3:

Test Stick was removed, rinsed in tap water
and compared to color chart below. Purple color
on the end of Test Stick indicated the presence of
CTX poison.

Cigucatera toxin

| ToXIC

I

| .
0 0.8 1.0 2.0 3.0

B

Approximate toxin concentration (ppb)

Fig. 16. A brief procedure adopted for Cigua-Check test.
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Fig. 17. Delayed haemolysis by the toxin in the 1-butanol layer
from Epinephelus sp. (upper) and PTX standard (lower).
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BLU107 g/ml (231) B ATEME, APTX LRI X Ml S 7= (Fig 18), ¥7-, &A@
S MRIERICH LT b, SBHEEE 107 g/ml (2350 CBAEMIE IS4 19.540.852% %%
L, REEXTTRA T8 D 7.2940.895% 1% TS & huf (Fig. 19), “h b oM
Riz, BLEF1BIVIHTRARET AT ¥4 F72 5N PTX & BB LT\,

5, A5 —ABSTITT Y ABMIZZ SRS (CTX E T 0.025 MU/g k%), CTX
BHEEL 08 ppb RIETH oI,

TATEA PN OBWERBEICHBIT S PTX b L < 1 PTX BRYEOFEX, hUAERY
U ¥ N¥ A. scripta (Hashimoto, 1969¢), E1 #5 % INXERELHFTHINE M. vidua
(Fukui &, 1987), 7 YR 0 D. macrosoma (Kodama b, 1989) CHIBR TG, $7.
Kodama & (1989) ICk % & % 1 D. macrosoma i3 PTX MM & CTX #3575 LCW0 5 = &
ML, Hashimoto & (1969c) IXMITHBET B~ & 5~ FR2"5 A FIZ CTX BFE
LTI LERELTVS, LOLERD, RARTRAE LEPEEAORRAENS
i, CIX IS hiehotaZ b, FAERPODFRAETCHEINIBREIT AT ZA
FBIED THE L PIX B EOL R RE L TN B L E 2 b,

BlE, FETR, /5 BRI Epinephelus sp. 1= PTX W ERBEE LTS + <

TRT DL LB, BaRTRA LINGRAETEOREME L, PIXEDETHS &
HELT,
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Fig. 18. Suppression of haemolytic activity of the toxin in
the 1-butanol layer from Epinephelus sp. (upper) and
PTX standard (lower) by anti-PTX antibody.
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Fig. 19. Suppression of haemolytic activity of the toxin in
the 1-butanol layer from Epinephelus sp. (upper) and
PTX standard (lower) by ouabain.
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ERNT, M, RABICONT, CTX 2545 & Liemiemziz,
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Bk o CRBME L7,

LPTX M B E R % & Lifkd
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2.CTX xR & L kedt
BRIK (X ¥/ —)VE4L) oFE

%mﬁivﬁﬁuo%,Kﬁﬁlﬁoa&mwﬁﬁmkﬁﬁmﬁw,vvxﬁﬁﬁﬁk
L=,

U AR
Kﬁ&ﬂ,*$%1%®772%ﬁﬁ&$kﬁﬁtﬁoto

Cigua-Check ARER
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MRBLUOES

WTRORFHZ b= U RT3 BIEEH IR bR s> 72 (Table 10), #EA D
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%wum,ﬁé&ﬁ67¢7#4ﬁ&m%wmx%%gﬁinrmé:&m%wénto

%ﬁ,wfnox&x—w@%mgvyzﬁﬁuaanf(mx@ﬁvamsMWyk
W), CTXEHEY 0.8 ppb KiETh o 77,
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Table 10. Toxicity of C. japohicus from Mie Prefecture, Japan

Sample  Body length (mm) Body weight (g) Mus’(l:'gacuty (MU ?.?ver
A 300 790 <05 <05

B 330 810 <0.5 <05
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Fig. 20. Delayed haemolysis by the toxin in the 1-butanol layer
from C. japonicus (upper) and PTX standard (lower).
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Fig. 21. Suppression of haemolytic activity of the toxin in
the 1-butanol layer from C. japonicus (upper) and
PTX standard (lower) by anti-PTX antibody.
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REHL, TRBEORELY AT LERRER (SERE 27 VRAEORK) (Fig.7)
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LPTX A E xR L Uikt
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NVEIRZE~ T ABMERBRI L ORI IEHRB I LT,

YU RAEHRER ,
$ﬁ$ﬂ,%zﬁﬁlﬁwvvzﬁﬁﬁﬁﬁkﬁﬁwﬁoto
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L, Ao Fa— NEEMIE, | BLO4BEmM L LT,
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1993) (ZHEHLL 7=,

FUBHZ 0.1% FYRRESIE 2 0 X C MBI C 5 STEIMEAE L, KAk TREE, 5000
TIODHMBEOIBEL, Bo5N7 LiE% B b Liz,

XU AEHAR .

HBRITIT ddY ROBECTHENR19-21 g x TR, 1 BERBIIR LTI, 183
50772%mw,ﬁ&%lM%??xDEEWK&EL,%ﬁ@ﬁﬁ?%éﬁﬁﬁﬁ,
ﬁ%?ﬁ%ﬁﬂ,W%mﬁ%%ﬁrﬁuiéi?@ﬁﬁ%@%ﬁ?ﬁﬁbko%E@ﬁm
I, TTX OBIERM-MU BB R % F -, 128, TIXD IMUIZ, #AE20gD<w v 2R 1
%30 M TRE S 2ER-EYFT,

LC/MS (liquid chromatography/mass spectrometry) 34T

AHED 1. PTX BB & 5% b LERMORBRBORAMIEIC LV ELNEKAES B %

Swwausﬁ—bUyVﬁﬁA(mmﬂﬂibmﬁb,%@ﬁm%uowrﬂxﬁ&ﬁ
KL L= LCMS BTIcHE LT,

ASGHTIL, alliance LCMS ¥ 25 A (Waters) TiT 2o,

LCIZBWNT, #J AIZiX Puresil C18 (4.6 X250 mm) (Waters) % v 7z, BE)FEICIT
NmMATITNA aBBREE D | mM BT T = MBI (pH 5.0) M\, i
%1 mUmin & L7z, MSIZ, L2 huxFL—pkic kb AX AL THIE L, F7=,
Dissolvation IR B£i 120°C, Ion sorce block 1A i 350°C, Com BEIX3OVIERELE,
TOBROW WK D FEHILH9 0.2 ml/min 12 FH% L7z (Table 11),

BRBLUER

ﬁ@ﬁﬁm&%%ntL75/—»EﬁsivaﬁAoanubv7xuw15ﬁ
BIEMEX R DR ot (1-7 5 ) — VBT 0.5 MU/g R, KBEI5r A 1% 2 MU/g &),

L7ﬁ/~wﬁﬁmﬁﬂﬁﬁuﬂmmmﬁmf,v?xﬁﬁ&ﬂﬁbf%%utoﬁﬁ
MR MIESER L (Fig 22), AE#ITH PTX ikic X vmblshi= (Fig. 23). & biz,
KE%MBLﬁmﬁmﬁbfﬁvﬂ4ymlD@#KWﬂénégﬂﬁﬁm%ﬁ%ﬁbt
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Table 11. Condition of LC/MS analysis

LC/MS system: Waters ZMD-MK II

Condition of LC
Column: Puresil C18 (4 x 250 mm) Waters
Mobile phase: 30 mM heptafluorobutyric acid

-1 mM ammonium acetate buffer (pH 5.0)

Flow late: 1.0 ml/min

Condition of MS
Ionization: ESI (positive)
Dissolvation temperature: 120°C
Ion source block temperature: 350°C
Corn voltage: 30 V

Flow rate: 0.2 ml/min
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Fig. 22. Delayed haemolysis by the toxin in the 1-butanol layer
from ostraciid fish (upper) and PTX standard (lower).
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Fig. 23. Suppression of haemolytic activity of the toxin in
the 1-butanol layer from ostraciid fish (upper) and
PTX standard (lower) by anti-PTX antibody.
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(Fig. 24), f 55, KB4 BIZD5WTik, LC/MS SHITEY, m/z3200 2 u—< | 77 BT
BWTHFE 319 DFEED TTX (0.7 MU/g) B Ehi= (Fig. 25),
~&KA:77ﬂﬁﬁﬁ,%mﬁkﬁﬁﬁ%%tﬁﬁzyuﬁﬂbtﬂ7b#vv
(pahutoxin) #{R%H LTV % = & 734 BTV 2% (Thomson, 1968), & DF M ¥ 1T PTX
PENLERZD, ST, RS LBONIKENCHMED TTX REEHTORR, S,
WAEE, ZoEIzES)Y IhTky, v M:*J‘LT*%%%I%E:T@E‘C‘W;WOTCO
UL, RE TR, ~a 7 7BABI PTX MBS LTV = L 238 < REd 2 &
LI, SERTHE L3 7 VRAEPEOREWEIL, PIXEHE Ch 5 & H5t L,
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Fig. 24. Suppression of haemolytic activity of the toxin in
the 1-butanol layer from ostraciid fish (upper) and
PTX standard (lower) by ouabain.
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Fig. 25. Mass chromatograms of the toxin in the aqueous layer from
ostraciid fish (upper) and authentic TTXs (lower).
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