% 35 &5 10 1]
2011 4E 10 A

K=

JOURNAL OF FISHERIES OF CHINA

¢ Vol. 35, No. 10

Oct. , 2011

X EHS 1000 —0615(2011)10 —1540 - 07

DOI:10.3724/SP. J. 1231.2011. 17219

MBEAETEPREESERINIBENERE

AR, kB2,

BRE, EAR

(L J7ARIEAER AR B BE, )R L 524088

2. ARG RA R MBHEEARET, AR K5

1088477 ;

3. A TN L) AR AL T SRR L )R L 524088)

WE: AN T AR RERAEAERF AL MARALFHERSENEM L HEHEZ
RERAT O HAEN, AR R EEEGHEEFRZHLXHT O, FUEINERE R, FEAN
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HLEARKZR; FEANMROGFRAL WL FH (909 ~1 610 MU/g) &5 T N AE4H A
(111 ~576 MU/g) , Bio-Gel P2 %t /it EAT 4 & R & & , Ml & R R BRI R & 4 b 7T DA
KRB AAE B, F Rtk 4.8 MU/mg + 72| 30 MU/mg 7 # ; # % # — % # 3t Bio-
Rex 70 B F R BAEN N2 BANERE =, FXFAH 9% K 14 ¥ 5 % # (GTXs, iR &
FEPW—X), BRAMEEINERD &, BAEHEHNEE R, N GTX3 fr GTX2,

4 A b8t dcGTX2 F1 deGTX3

KR HAREE; MFEFR(PSP %) ; B EHFR(CGTXs); Fit

HESES: So17

D1 2R FRJE 4 B3 & (paralytic shellfish poisoning
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Pyt MRIEAL A LS R AF , PSP R K L8 11 by
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YRR ESR S, HRTC 290 AN K% 4
[ i DR SRl fT T
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2B bR RE R AR O BRI DL, (ELE B R 5
HIAWITERA , R B RN NS AUAFTE T 33 2E
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( Platypodia granulose ) . 1t 20 % 1% ¥ ( Atergatis
floridus) ="' . KOYAMA 2" 15 53 47 ] 25 4 §%
PR & i 22 B, R LR
AR BB PE 55 16 500 MU/ g, LA 2
FEIRTE HA FEHEEE [ & W R OH) I 45 ity
NV BRHS Tfe 1  RAS FE ST g AR T
TERFIKAE TR R OB — H T 1984 A2 7E LT
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B N 1 A ARG T2 R T EdiiE . Sk
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BIRAT S ZAX O B A A5 i T Y
AL B H TR Ak, 9 RS AR
fi B R LB A L3

AWFFELL H A5 55 s B O BIE T A5y
e 1 2 A PR P 7 LSRN A I 21 2R P 5 i Y
SR b R R BT Al Il o
WA TR R A2 T 3R A R R R
5 T AT 5 6L 25 e BB, o T DL DL S B T
A=y v RR B 7 AR B F 5 O /D L ARG, AS B
SR oAy 3 [ T JE (7] 26 A 90 v BRI 5 3% 1)
FERRME TR BT 7 1 MR

O RS WIRES

1.1 ##l

i A 2000 4E 6 HORIETFHAAES
NS R RS SR E T -20 CRIGRMEE
THE T -30 CREAEZEM TER., STX,
neoSTX DA}z GTX1-4 %575 Z bR 5 Fi AR B
FEFHEARY BT S 4Rt
1.2 XWHE

NERFEFEORIR GG 8
ARG S P20 2R ST SRS A3, I 43 ) 4
BHPRER, FTFHIEALL mAERM 0.1
mol/L HCI J5 1 £ F# 7 I il 15 4% (UP 200s,
KUBOTA) #E17 5] 3 0, SR 5 B 1k 1 7K 1 4
Hin#h 5 min, & H G B0 43 E (8 000 x g, 10
min) , f5 5 FIFRARR . W TR IR B DL E R
VE—UK A3 BN 18 WA I 5 08 vk 46 R A5 21 9
FERE AR BOR . X T H S22 80, R ok 4141
FEO RIS NS F11) 0. 1 mol/L HCl, — i1 A
15 Ik i — 20 FH SR R VA B VA W, V3 pH
ERFEE 2 ~3 24, fril pH R E S BT
S K VA AR HR IR 5 min, A H B0 BUH
THRED Ry H 78 8 R P2

NERPEFEN > BN FENHE
aifp kAR EH E R FERITE . WRA
HRUEE(YIBR S F & 5 000 u, Amico USA) Xf & K
PEBOBGHATHBUE , KBR o> T44 00, AR5 Jefa R
Bio-Gel P-2 ¥tJic At /2 #7 F Bio-Rex 70 FHE 738
Bk JZT R R e T2 1 o B alifh

NRAMFEFERE NREYEEMRK
552 % AOAC Jifk 5 1% 8 2 4= 4 7 (2000) ik
A7 NRUON R R 18 ~ 22 g [ ddy R/

(=W gm R %5 24t AR mt) o FEPESAL, DU T
720 g 1 ddy /NIRRT SE 15 min FET
AIEFE R HLE N 1A BB (MU)

SRR AR €%k (HPLC) 247 IR E R
FAER = RO T35 0 SR A REAR IR 2B kR
MY G B R E R R T A S S K I 4%
RN R T RS A A R 22 A, oAb Ak
PFIA) 1B 38 ¥ B8 R 9 HPLC 73 Mro (3% #E
Ultrasphere ODS (4. 6 mm x 25 cm ) ( Beckman
coulter Inc. Fullerton, CA ,USA) , ¥ )5 ) v 15 & K
65 C, ZICHT & I A 336 nm, 5K
h 394 nm 7 e EE AR A AG I B TR S AH D E A 2
mmol/L 1 — PELak FR AN Y 30 mmol/L # iR 2% v
PR (pH 7. 1) 5 2t 4% BEGE > LU TR 4 T 8y
TR

2 4k

2.1 ABEAEENERABELTPHNEESH
R T o T EE AR SR SURT N A 2L
BEVEST TGO, 430 K B3 8 A~ 1A 43 R H Fe dH 4URN
WIELHZPIER I3, 43 AR B 5 2=, IR E 25 41
SUREaER, A5 R ER 1 PR, W EE AR RS
HEEE, MR ER 3. 74 x10" ~1.16 x10°
MU i fElZ 8], MR S i a3 77 MU, & B
W AR T R = . WA LRI
(B AL & B , MU/ g) &, HLREPE e s 1
&35 1 568 MU/ g, Tl w4 K 777 MU/ g, 3R]
TEEEMARINE R AR E R IEEETEA S
ARG LA, B 7 44U b 7 M AE 909 ~
1 610 MU/ g, i MAELHZL R LR MERR T 2 S REA
BEVE SR R Z AN (2 070 MU/g) , HoAt AR I 1
111 ~576 MU/ g, BEIRAN[EARIAIZH 0 & 5
AU E2ZES 20K EERRCAS L EEY

N 2 550
2.2 Bio-Gel P2 @R EMHEMLIRHEAEENE
5=

BN TS A BORE SR HRAR K
MR AR 7 () — i B ) — I TR S I 7
A O Wt 22 5, DR AR F S R L 2
P — A EEREA R e SO R R ATt — 2
SO IR ST T . ML R G i g
J&i ;2R Bio-Gel P-2 JZHr xS Hgb A7 ik — 20 i 4l
b, VLA SR ANIEL 1 P . AL L AT LU R
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Eibd 35 %

SRR PUKTEN, B Y 11. 2% 17 2 8T
RERE L, 345 0. 1 mol/L ESFRYENE (AFT1 4143 .
N = DL R I S g =g
WFT1 4145, R R AL (ASTOM, H 4% ) %f H i
A7 ER A P 5 IR AT [ AR Y Bio-Gel P-2 JZ#T
FEAifl . EARRRE RT3 3R 0 W B ORI I T
—IRHJE HA 18. 7% 1) 7 3 4 W ( AFT2 40
Ay Ve B R 7R ) o %% 2 31 T Bio-Gel P-

2 BERAT R alifb g ], R 2 ATLUE T, &
W 4lifb ), AFT1 Fil AFT2 2114511 b 251 M 2l Ak Al
B 4.8 MU/mg 435 EFF3] T 24. 2 MU/mg #
30.2 MU/mg, %] AFT1 1 AFT2 443455 | —
EREEAiA . S T A R AT 2 R 4 o0
WRAME B A 25, AWFF X AFTL I AFT2
o3 o3 AT — D0 B alid, SR e w4 T B¢
RA I

®1 SHERAHFREERTALANNEARAFTHSH

Tab.1 Distribution of toxicity in exoskeleton and viscera tissue of Z. aeneus

§ EEAY 2 EIEA A R/ Lt/
FEGRAR S (R g 14T it/ g | |
HE ) MU (MU/g) MU (MU/g)
sample body . tissue . . .. oo
. tissue . tissue specific toxicity total specific
no. weight weight L. . .. -
toxicity for tissue toxicity toxicity
7% exoskeleton 87.13 9.52 x10* 1090
1 110.38 1.05 x10° 947
PE viscera 23.7 9.94 x10* 420
H1 7 exoskeleton 63.96 9.51 x10* 1 490
2 84.43 1.16 x10° 1 568
PIJIE viscera 10 2.07 x10* 2 070
5% exoskeleton 27.28 4.38 x10* 1610
3 37.79 4.48 x10* 1228
PIE viscera 9.2 1.02 x10% 111
H 5% exoskeleton 38.64 3.51 x10* 909
4 51.06 3.74 x10* 777
NI viscera 9.5 2.29 x10? 241
3% exoskeleton 44. 65 6.93 x10" 1 550
5 63. 44 7.74 x10* 1 320
P viscera 14 8.07 x10? 576
I 5% exoskeleton 30.16 3.33 x10" 1110
6 42.6 3.8 x10* 961
NJIE viscera 9.4 4.73 x10? 503
30r H,O , 0.1 M AcOH ‘ Fx2 AHEREEHESELE Bio-Gel P2
. ‘ BREERH LM BEL
5 . . .
. WFT1 Tab.2 Purification of crude toxin extracted from
)
£ 92 Z. aeneus on the Bio-Gel P-2 column
> N [= X
§ £ . MR/ TE/ N/ s
- . MU mg  (MU/mg)
Ste]
Fal 10 b P total dry specific . Old
1€
e AFT1 toxicity weight toxicity Y
5 untrafiltrate
51 700 10 740 4.8 100
(cut off >5 000 u)
—& — - = s Bio-Gel P-2
0 500 1 000 1500 2 000 2 500
YEREH / mL WFT2? 40 100 77.6
eluate AFT1 5 800 240 24.2 11.2
o . AFT2° 9 660 320 30.2 18.7
B 1 $E5HREEESEE Bio-Gel P2

BRIEEM(2 cm x95 cm)
LB R 2
Fig.1 Elution profile of crude toxin extracted
from Z. aeneus on a Bio-Gel

P-2 column(2 e¢cm x95 cm)

:a, 81 i WET1 443 25 |- Bio-Gel P2 A1 I Bk BEIGE T oK
M2 ) 3b, WFTL j#f— 2 I+ Bio-Gel P-2 A Jf- ¢ B i e B T >k 1Y
Hir.

Notes: a, the fraction eluted by distilled water from the same Bio-Gel
P-2 column for a further fractionation of WFT1 in Fig. 1; b, the
fraction eluted by acetic acid solution from the same Bio-Gel P-2

column for a further fractionation of WFT1.
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2.3 Bio-Rex 70 BEF LM EME#H—F B4
¢ AFT1 0 AFT2 =48 %

Fi 4 PSP #2640 Fr iy o 1oy B9 4 i, SR FH FH
BT RS 2 M T LIRS R o T R T R T R R
(CTXs) JRIAHE TR (GTXs) DL S Ay a2 5f
ERE(STXs) 2385, T CTXs HE WH & 71k
G, FE BH B A 3 2 B A A Bl AR i I 86 T L
PEVEIBE R, GTX s 7 240 1 19 B HL 45 STXGs
FEEEY, PRI v L g oA 3 T P T
¥ GTXs Fil STXs K 4>, AW 55 % H
Bio-Rex 70 B A #ufl JE M%) AFT1 F1 AFT2 44
SR BT HE— By B Al g A 2
7% (AFT2 [UEI LR B R BR) o M 2 AT LU
S, ARV IR /)N BB B S e R At T 2, B
B ZILT- AR KT Bio-Rex 70 g, AT L
AFT1 4153+ JLF A4 CTXs # 2, 0.03 mol/L
BERRVENL IS WAL 159 5 AFPL 5 28 4147, % 4
43k GTXs #Z, 0.01 mol/L HCI 4bFEA [ A
RV, DX HR AR B UL TG STXs # 2.

T AT RE R il [ % Wi AFPL 4145,
e ds RS TR e T /AN B . AT
LEIL R, HURAFPL 2143 1 LU 75 M AJER 1

GTX1
B
A
GTX3
3
GTX4 GTX2
\ - \

24.3 MU/mg 3| T 46.8 MU/mg, {H 24 %y
MEE AU 468 MU, Sy b AT BB 2 (5 800
MU) 1) 8. 1% o XDEERRIEA A H—7 5055
RARPLBE Hi ok . ARIFE I X AFT2 4 53 i 47
ST AR B AR, 5 AFT1 450 1Y 7 5 4l Ak
BERBA S (VR LR BR)

4 HO | 003MACOH , 0.0LMHCI
\ T 1
3 -
3 AFP1
E
o2z
=32
<z
H
L
1 -
CFP1
0 T 200 400 600 800 1000
VR / mL

eluate

B2 E1 41528 AFT1 424> 7 Bio-Rex 70
FERE A B R i 2
Fig.2 Elution profile of AFT1 from Fig.1 on

a Bio-Rex 70 column (0.8 cm x 85 cm)

B3 BAESRAR HPLC BitE
A. GTX14 trfEHI i ; B. B 2 HHAY AFP1 44} ; C. AFP2 414} ( AFT2 £ Bio-Rex 70 # [ (EEERIERR 4153 ) o
Fig.3 HPLC analysis of GTXs
A. standards of GTX1-4; B. AFP1 from Fig.2; C. AFP2. ( Acetic acid eluted fraction from AFT2 on the Bio-Rex 70 column).

2.4 HPLC SR AEBF NERERSTE

J T ¥E— 40 7 AFP1 Fil AFP2 ( AFT2 7
Bio-Rex 70 #+ [ EE R VE L4153 ) A e 5
TR LRI B0, 2R JFH T8OR35 12 5 Lt A 7 il
. ME 3 FTLLE B 3-C(AFP2) Hifgg T 1R

/N1 SIS, [ 3-B AL 3-C 9 HPLC (i 4]
BEAG WIS 25 57 o AR v 7 28 1 B IF ) LA S A
SESCHRECHE ', 18] 3-B FIIE] 3-C i 14 Sy
SR AE Bk GTXA, i 2 Y e S IS B 5 & 3
(dcGTX3 , AR 4 SCHRHEI ) , B 42 FF 0t 22 s v 0 75
% 2(deGTX2, M4 SCHkHED ) , GTX3 #1 GTX2,
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S ¢

35 4

TR LB R F L2 4.5 S W T AR Y EL 5 24 R
1/9/4, ZA25 9 F 01, AFP1 A1 AFP2 vy =35
RN N GTX3 il GTX2, BAMA] gEIR & AF b
1 deGTX3 1 deGTX2 FH £,

3 i

3.1 AHBREBMRARARTHEENH

MF 1 TR, RS R T R
B 25 5, R 7 i B (IR e 5 3. 7 7 MU/
H R BR A B SE R 5 000 MU 3, —H 50 g
FEA WA e A I 0T 5280 7 A rh B EOE, B
] 5 A R A S Dl — R ) B 1 B B AT BRI A
BEEE, b T BN S REEZER, DILE
PESEAT SR ] & TR R RS, NFR 1 AT LI,
AN LR AR 19 777 MU/ g, f% s
i 1568 MU/ g, 7588 1 Tt 5 U REIE 22 6] 2% 31
A B R, X AR S U S
KOYAMA 2 7 A2 4347 S ) S A [l AN ) 55 75
BTS2 B R SR T A ] 1 7 7 A W
AR T H S SR BB AR S L
TR L B O R BV R /)N G e
Ko HTFARUCRAEF M REA BB, RIS
AN BE FE 23U 1 (A B 5 L I S AR
B AR 2 , BARA KRR S REA (Y 1L
HPEIE 1 568 MU/ g, {H & 15 SCHk 1218 F 5% 7 %
(16 500 MU/g) H He HUA HFg PR/ 1710, H AT,
WEFEAESS 1 F 3R B 0 RS B R A =2 VR A1 R,
il £ R 7 AR S DL e R R R e
PRI TR o LA _E 4 SR WY MO 1Lk
TERE T A R OB A A TR AR

B AL S2 AR L2 0 o A e iR,
FEA LU LR (909 ~1 610 MU/g) k2 k14
JEALZ1 (111 ~576 MU/g) 1) 2 £, 3 A4 5 50
MR E ) 4 5 A B e H SV h s R = T A
HLUEE RFEAR T i 5 DR 3 )
H P ZEL A 5 7 B ) T LI 4 T 4R
PRI X P E BRI B 5 AR S Y & 5
FRAESE MR o BRI ST S5 0 L5
DA Sy R B e NE R R, M
FEHARN = N TRV B R B
PLEE, SAISHO %™ 23 b7 1 4 #5300 B 1) ' A 2
Yy, 45 R A B s A B TR DA o B R &
BT LE D RERL, BT R T 4 s

R Y E R RENE. BIHATA
1k, MARA IR RE A L B S A BB 5
HLEE,
3.2 BENSBEAENK

MFE 2 TR EMAURE, B — K
Bio-Gel P-2 214 HA 11. 2% 115 K 8 W it T+
FEHG I, 20 UM 3 28 20k R4S A B Y E
B ESR T TF R 18. 7% , {H /2 SR R 5 21 51 4%
. NOGUCHI %" ¢ I 37 [F] 4% KL A% 1 Bio-
Gel P-2 ZHrH: B alifb Ml 3 Bt ,95% L F ML #
R I RUEi . A T s R W NRCRAL T
SRR ) [ R i R A T T AR I, 45 R R B
V0 BB S 1 B DT, RIS R B R
WS R BRSNS IR AT DA,
JEERAS T AR BE AN RS L BR 5 25, DA TTTT ™ B 52 ) 2
RIS, DL g5 R, R FH ER R £ B
AR R, Woe s e & TR W
et ok T T, B LA B s At
A FHER.

£ Bio-Rex 70 [H B+ 22 # 41:J2 By 0 25 4li ik
AR, AR TR LT H R iR U A, (L s PR U
BT ARMTER R A BHERN 8% ~9% , 414 90%
M8 K fE#E 0. 01 mol/L HCIl ¥k i T %,
NOGUCHI %7 1y 35 % 43 15 i Ak 45 S % W, 1
Bio-Rex 70 E#rA:H1,0. 03 mol/L B iR ik J& F A
AT LI GTXs 7 R RESE 2PN, 5K T 0. 03 mol/
L BEFR, BP DK STX #E R VM, % BRI A ZHr
ST VR 25 5 FE K /IVEE GTXs fil STXs 43
5 TEAH R B o B A T R AR B 5], LA
I/ R R i vk A A5 Ak B ok R oG BE R 1 R
N AR ear IR DU R N (EP-OR S S
0.03 mol/L E&RR 1 0. 01 mol/L HCI #4753, {2
S/ INERARSE I 7 FRAH ik B R R i R, iE Y
PR E VR ER R 1 BE 2 0. 05 mol/L HCI, 4} K 15 3]
LR . XA 25 5L AT LAEN , 5§ s g vh
BT GTXs 3¢ Z AL, nlREIL A A M —EB4rAES
RHIEA 255 R R B R 0 TR s R A 1F
H—5E

e 5 A B 1 L 5 R 45T Bio-Gel P2 FlI
Bio-Rex 70 43 8 4k /55 , 15 3 i 4 V4 o 75 K 1Y
(GTXs) {2y D EE R 9% o X AL 0K 5
F—BESCHRIR A (09 5% ~6% ) ™% HIE ik
AL 10% , FEWXT T 43 A T[] — T Sl 1 44 75 284
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T R AEEER P EA KK of Scientific Fisheries,1981,47(7) :965.

A
3.3 ABEAEENSTERTEN

HPLC 43 #y 45 31 R, 4 55 A4 B 1) GTXs
th B GTX3 fl GTX2, &4 D &1 dcGTX3
1 dcGTX2 # 2, YASUMOTO 25 3 38 (1) 4 5% 34
FEP I GTXs JLFh GTX2'™ | #E GTXs 4%
RN L, BARAE SR AR s A AR ] AR 45 R 5
SCHRAT R 22 57, 41 D0 4] B S T Bt o ik ) A2 A
TN YA B B R o R T R S R AR . X
T 5 AR () I B B R P DL R A A RRAE
A FeE—L A .

DL BB S SRR B, 4 o B B — Rl
) Pt B, LR 2 A AL AR L R 2, R [l 3R
(] RS0 0o 7 5 £ A 7 R 2H U A R ), oy
TE?%AT%’ikéééﬁéé@aili SR S0 N

T Z WSS o o5 — 5 T, A e) s 7 8 AR
7%133 oI R R R EE R 8 R ] TR bR
/ﬁunﬁﬁﬁﬂ%ﬂ:ﬂﬁﬁ I B, J2 R SR A 98 1Y)
Mo PRI, TR E m VT R 2R A, (H
Xa“?,\a'riﬁﬁ W JC SCHR R , PR I AT DX 43
A1 T3 1 g T U S [ 26 A ) A 7 5 R T ) TR
AVE AT

SE Wk
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Isolation and identification of PSP toxin in xanthid crab
( Zosimus aeneus ) collected from coral reef in Japan
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Abstract: Some xanthid crabs are known to be toxic and have a serious threat of food poisoning. In present
study , the distribution of toxicities in exoskeletal and visceral tissues in the xanthid crab, Zosimus aeneus
collected from Ishigaki Island, Okinawa Prefecture,Japan and its paralytic shellfish poisoning toxins ( PSP)
profiles were examined. Toxicity assay showed that all of six individuals tissue were strongly toxic although
there was significant difference among individuals in toxicity. Total toxicity of the individuals ranged
between 37 500 MU and 116 000 MU, exceeding the estimated adult lethal dose of 5 000 MU. Generally , the
toxicity of the exoskeletal tissues(909 —1 610 MU/g) was higher than that of the visceral tissues(111 —576
MU/g). The purification showed that the crude extract could be partly purified by repeat of chromatography
on a Bio-Gel P-2 column, and the specific toxicity of the toxin fractions rose approximately to 30 MU/mg
from 4. 8 MU/mg. Furthermore, the partial purified toxin fraction was applied to Bio-Rex 70 column
chromatography ,and the results showed that almost toxin was absorbed onto the resin,and approximately 9%
of the toxin eluted by 0. 03 mol/L acetic acid. This result indicates the toxin in Zosimus aeneus crab
contained gonyatoxins ( GTXs, a kind of paralytic shellfish poisoning toxins). HPLC analysis revealed that
the GTXs fraction consisted of GTX2 and GTX3, along with decarbamoyl GTX2 ( dcGTX2 ) and decarbamoyl
GTX3(dcGTX3)as the minor.

Key words: xanthid crab ( Zosimus aeneus) ; paralytic shellfish poisoning toxins ( PSP); gonyatoxins
(GTXs) ; toxicity
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