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Study of the toxicity of the Gymnothorax related to a ciguatera fish poisoning case
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Abstract; Objective
Xiamen. Methods

To study the toxicity and species of the Gymnothorax caused the ciguatera fish poisoning in
Epidemiological investigation was conducted and five kind of Gymnothorax were collected from the
market and determined by mouse bioassay, Cigua-Check kit and high performance liquid chromatography-tandem mass
spectrometry ( HPLC-MS/MS). The mtDNA were extracted from Gymnothorax, and Ctyb gene segment were amplified
using PCR techniques and sequenced. Results The result turned out to be not detected (ND) -0.052 MU/g in muscle,
and ND-0.23 MU/g in viscera by mouse bioassay among five species. P-CTX-1 was not detected by HPLC-MS/MS. Five
species of Gymnothorax were identified, and the toxic Gymnothorax implicated in food poisoning was Gymnothorax
undulates. Conclusion  This food poisoning was caused by ciguatoxin-carrying Gymnothorax and the species was

determined to be Gymnothorax undulates based on sequence analysis.
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seafood ; food poisoning

L ik i ( Gymnothorax ) @ T B 14X | &85 figf B H |
Ot H SRR, KV Ak, T A T
TH S R K Bty i e, A7 D BORP 2 R AR A TR
NP B e AR N N o S e LT S A
BV SRRy 1R 6% | LA 1 R Ay T 08 | K 68 g o 68
IR 4 moray eel, BRI & E RN B R, A AN SR
BGRB8, R N B % BT AR R K

B L H A ph 28 25 H BT R R 5 b R

W7 B #9:2018-04-18

E2UH FR4EFSHRE(2011-CXB438)

EEBN :RBAR B ETAHNT HRITOARRIDALZ4H
E-mail: luohedong@ 126. com

faRaE ",

A BT R, A B R 6 R
015 BT £ 5 45 T R 8 2 (ciguatoxin, CTX) | 1
H e R B 1 2 1 A K, LEWIS 25 °0 1991 4 1 g M 4t
ot R Bl — ML TR MZNEREFER,
AR Bl A A BRI AR %, AT A W 43 A Y [
PR B €0 52 ) Mgl b 2 e, SRR P
1 F MOk BT R R, EIRE, T RER P
FBHRMERESELEETEB ) K68 B Y
T 55 1

EI T R R PR XM %X,
2005 4F 2 H kA B I2 0 i RE s A BE



R AR AR

—358—

CHINESE JOURNAL OF FOOD HYGIENE

2018 4E55 30 55 4 #i

( Epinephelusfuscoguttatus , /& Ff % [ ¥ ) 5| & &+
R PR ,2010 4E 7 I FRR AR B
ISR LB aE . il A PREH TR AT
o o A Y A b SR /N B Wk A R &
AN B R KD dm e SO (- EB T B i
(HPLC-MS/MS) #4735 2 70 M , I X5 A7 2 £ 74 R H
O3 F AW HOR AT R S, B B R 2
%4 R SR i B ( Gymnothorax undulates)

1 #MRE5FE

L1 Mok
L1.1 BEdh

2010 4F 7 H 29 H, 78 4% 8] — & & F # fg fig o
MGG LR R E A, LN
Tl A vy Ao A, R AT A A AR AR B T 3 0 S Ml i, DA
FF AR — N £ Sk 2 1.5 kg, [ RR S
R W R (g f A TR I SR A A M 7 0 R S Y R
Mg 3 %, E AR 2 51k 5 kg 127 em, 2.2 kg,
101 cm,4 kg 116 cm, 7540 N H A 77 37 2R 45 51— 4%
PIEEE 1.5 kg K& 70 em, FE &Y EI % S0 %= R
RS RE il vk i # k, A -20 CLL %
HRARAE A5 H
1.2 FEEG 5

ABI 3130x]I DNA {il] Ji# 1% ( 3¢ [ Perkin-Elmer) .

6464 — T U 2% FT 5 Bk FH AL (€ [# Agilent) | C18-

SPE # (500 mg, 6 ml, 3% [F Varian) ,Silica SPE £
(500 mg, 6 ml, EFE Waters)

TR B R Ay A I i 7] & ( Cigua-Check kit,
EH ToxiTec), 41 51 DNA $ B Al & (%
QIAGEN) , K- E R R -1 (P-CTX-1) b5 e it (&
R IO T R [ S VR R S ), U D R
R TR AE PO hoe 4 Ak 10 T F 2 9 L 1A (SPF)
P18 ~22 g BB RRARE /N B BRL AR VR AT RS
SCXK ([ )20044-001 ], Zh 4y 46 v fir s A 69 P9 I
STk B I B 5T Tween-60 25 35 2 73 #r 4, Tag
it ( H A~ TaKaRa)

1.2 Jigk
1.2.1 /NEAEWE
FESMCHR[8-9 ] #E1T. FRIL 50 ~ 100 g fi

LS N IE 20 g 247,70 C/KIZE 74 15 min J5
RHEZEE, A 3 A5 RBE R ¥ 5,4 000
r/min &0 20 min, HCH _E W W, BRI O D R
AR —R . BIEPIR B O IS W, fEE e 75
S ASC L U e A Bk 2 TR, T SR R B 2 Tk R
SR =R, A IR DR R 45 =, 5k 90%
P T2 7K V85 VL A T A B R RO ) AR U UK

GIHER RS ZE T, 1% Tween-60/0. 9%
Az B AR TR VS W 45 2 — 8 IR R, AR/ IS BRUZE 4 3 DU 3
27

/N BREE P 1k 3 I B/ B4 A B i B AL 43 4
T2 3 H AR SR O A 1 ml G ) I A 2
AP 3 /N R 6 HUNEL, 3 H i
X R ZH T 5 1.0 ml 1% Tween-60/0. 9% 4= Filih
IR, LAHERS: Tween-60/0. 9% £k 3£k 7K v W 7] fiE 7
ARSI, 3 HoAS [ A, REAT I I, 5
TR 56 20 Bl 1 RN R xR 2 B ) A A T A P B RN 2% A
TSR B R B s B H N B AR BT A S
) RS i PR R RN BE T I (R 4 ) B — 2 s )
ZLAMIRASCI 2 /0y BRI R AR Ak 1 2 /RSB T,
MEE 1 ~4 do B0 3P /N /N BB A (mouse
unit, MU) 7w, R s 8 i i &8 10 35 1 B 60 1 2
P(MU/g) o B J7 B 28 B 1155 % F R & -5E 1 i [R] 5
Z R Jog(MU) =2.3log(1 +1/T),1 MU & 4§ %t
— HRBT R 20 g /N BLBE TS (9 2 20 BE = (LD, )
i, TARAFIE I E (AL h o) o ando/hRAET:,
) I 5 A IS R 25 2% 2 1 SRR R FI A A
TEHERER (KR 0.025 MU/g)
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ORI R T PR S BUR R 456 1Y 5,
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A AOGRPEERES G R BN e 26 2060 TR ok ) W 75
PER N BRI T EUCKORE /N Y A AR B (R 25 1
) S ASAH P BN /AN, AR ISR,
20 min Ji5 B IR 25 T 48 20 min, FR46 A S A
PR O EIE W A /NI, 10 min f5 U 46K
Ve, LA 8 5 o0 823 4R 4k 1 B 6 AR 1k, [ A
PHAEFD M X B, A AR A R it al 55 i {0
BRI B TC A A BA M K R 0. 05 pg/ke.
1.2.3 HPLC-MS/MS
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YIRL 5 mm x5 mm 245 B /B, 3 BB S g A
B A TR T (24 h) o SR PR GEUES ) A BRI A
Bt ,C18-SPE 4  Silica SPE i+ 1k & & )5 , HPLC-
MS/MS 5l # i v iy P-CTX-1,
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PCR ¥ 3 L b AR 40 ML (522 b (Cyth) FEA : A 45
SCEk B S 9 H15149 (57 -AAA CTG CAG
CCC CTC AGA ATG ATA TTT GTC CTC A-3’) fl
L14735(5° -AAA AAC CAC CGT TGT TAT TCA ACT
A-37) . H#x DNA 1y PCR 473§ [ i A 25 ul 9 )52
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MWIKZR , Hh 2.5 pl 10 x PCR J2 v Buffer, 1 wl
10 mmol/L dNTP,0.5 pl 10 mmol/L ¥ & i 5| ¥y,
0.5 pl Tag BEA 1 pl B2 —4% PCR 729, B &AM A
TCAZ R KA ZAR BRI 25 pl, PCR B 55140 A
94 °C Wi s 4 2 min,94 CA%#: 15 5,55 “CiE k 30 s,
68 °CHEAf1 40 s (¥ 40 D EFF,68 CHEfH 5 min,

FL K J3 BT AR PRL 1 < d5e 26 PCR g 7 4 4l
3. 0% Byt HH&E B HL UK, AH XS 73§45 100 bp ) DNA
Marker 75 2 i, BE B I8 AR 73 Hr 52 48 WL 52 F 43 B 4
Ho PG5 H ¥ ABI 3130x1 DNA Il /¥
ASCHEAT T SR 1wy 0 J 0 A5 19 77 51 ] SeqMan
fF 3 47 9F 52, 77 ) 16 X ok ] Clustal W J7 32
(MEGA4.0),

2 R
2.1 AT A

2010 4F 7 H 28 H, ¢ 57 JE ] 517 3 5 e 7
WS T 29 1 kg 1 4 0 65 , 41 B iz Sk BRI 6 4> 5 24
4 kg, A LI —H 0. Xz dk EH 4, X
SRR i R [ Y B £ Y Wk O S AR 5 T A,
4 %o BHEMSEIE T4 8 19: 00 ~21: 00 29 H 5% k&
5 NI . B EE e B 1S R AR , &
EERAE G BE S AN¥AFE, B IR 1 35°
H, IrARENERR2~11 h ]I BAER. &
KA )t BRAE 24 23: 00 e Ay, oS B 22 | & Hh B
A MK RS R R R R I R (]
(R HIR AT 2318 25 C k5015 50 M ) 0k
(WFE1), #1k7 A 29 H 8:00, &y 5 A
PUAH R AEIR |5 45 BB AR I e/ 50 % B Ky 63 %

Ho B4 N e N 4 BEHEBHEER NS
IRIT et R E S S R4, R BB TR ],
(BB R PR S IR B 22 T8O . iR 4,5 AL
BT R Mg, b 4 R , I R RE R AL
HIM LIS . B F SERR I 65 A 7] R, 24 IR £ R Y
PR fe 25 S b SO W — RO LT A 29 HE R
RIMC AT o thtn] LAY, oot —i& i T8 A
TR EE TS R YR

1 AR N b 3 R IR R R D A RS 2L (n =5)

Table 1 Distribution features of clinical symptoms caused

by Gymnothorax

I AR i bR RPN 9 L/ %
ol 5 100
MR 1t 4 80
JES (B EIKFEE) 4 80
Je kg T BEURR R 35 33 R IRk 4 80
I 0 R R 3 60
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2.2 SIS E A IGE
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K SR B B4 BRI 5 10 PR R DA JDE 45 4 O 3 AT /1
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PR TES Y /NRAE 1 h W IE R o WIRTER AL
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Table 2 Results of mouse bioassay

A AR o

FE 5 24 B8 B 4 5 NS < PR 22 AN
PRy i 1 Sk (M) 1.5 / + + + 8.0 0.051
1B (M) &R 5.0 127 ’ * B 8.0 0052
N E + + + 8.0 0.23
2 B HE (M2) B 2.2 101 * * * - ND
P + + + 72.0 0.18
3 B ELEE (M3) 1R 40 16 + + + 11.0 0.048
N + + + 24.5 0.20
4 B HBE (M4) B .5 70 * - N - D
A JIE + - - - ND
25 X IRl / / + - — _ ND

TE o+ RN AR B 5 — F 7R %R D B4k s ND 3678 To 3k 5/ 2 7 T8 i

2.2.2 A A IR A

PR i £ 3 (2 5B B Y IE 1 RN 3 5 BRI g
1 PR RPN T 349 52 B P T G R i B 9 o R AR
P Ik, B, 5N B e I 25 AR

FA—HER S,
2.2.3 HPLC-MS/MS
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P P-CTX-1, 85 R 35 R A, Ui AT 75 09 BR g 6§



R AR AR

CHINESE JOURNAL OF FOOD HYGIENE

2018 4E55 30 55 4 #i

—360—
#£3 HRERRAF GBI EE
Table 3 Results of Cigua-Check test kit
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i kO e
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Figure 4 Results of species identification of Gymnothorax
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TR Y ZOE S BLAST L) 25 2R

BRA 5 £ 3k (MD) BRI B8 JaS P2 SRR N % ( Gymno- EU085362

( Gymnothorax)  thorax undulates)

B g (M1) BRI 85 JTCE R 1 % ( Gymnot- EU085367
( Gymnothorax)  horax javanicus)

BN fifs (M2) B B 68 J 5 #R 9 % ( Gymnot- EU085371
( Gymnothorax)  horax hepaticus)

B i (M3) B 5 ) 0 LR W) 8 ( Gymnot- EU085363
( Gymnothorax)  horax reticularis)

BN B (M4) B 6t J /N 6% ( Gymnot- HQ122494
( Gymnothorax)  horax minor)
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73 )N 4 k) % ( Gymnothorax javanicus ) JiF i 0 32 BX
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R T AR A 1 5w A B 5E
i H AR, R 3 R N 322 A TR B I Ry
AW fe s B AL AL R BRI AR B LA
WA R R I A 2
45 v, KR r ¥ B 2 ) . AT R R 51 Kk b R
B 5 L R AT B AT PR A NN R AR LS R
B 2R 0 3 50 vk AR I M U, O SR O HPLC-
MS/MS 32 46 i1 4 vh 9 35 3%, s HI 20 74 1 °% PCR
FORY G cyeb TR FR 43 ¥ 51 I H D Jy S 7, 42T
B G FE IS B =R TR N 6 ) BE A

M AT 27 A, R AE S A B E S ]

T S R — S5 BRI 8%, OF HAE 2 ~ 11 h B )5
L E 2 0 I8 A5 DT ARG P B AE R, [ I A
2 N HH LR B R ) X — 5 R R R TR A IR
fEERH, mHMAP LT UEDR, S RERAS
i R, BRI AR KR e
£ 1[5 B PR AT O 0 A 25 0 o, 5 Skt R
— Y IARINEE BT, A7 B AR 58 7 42 ORI JE
TES/NRJGTE 1 ~2 h 2245 #B 2t AR IR 2 ) T B
(33 CZeAi), WONG “1" fi i 5 245 S A 5 28 {0 30
% fAEEE N ND ~0.052 MU/g, N & ND
~0.23 MU/g, NIERY 1w TN 4 ~5 £, 1 H
X SEAT R R 65 A F R OR L B ARG, S A 100 em,
A BE B R A R 6 £ Sk /)N AR 0 O 0. 051
MU/g, %5k 1 MU=5 ng R 8 5 50, 4 &
FREREHAN0.26 pg/kg, WH,HFRHER
TEM R & R > 0.1 we/kg B, 5023 X AR B f
B A 1 0 T T A R B A R £ T SE
MR 85 B X FE MR B R S BON bR T, IR
BT R #R R BT R

—MEREFER P EA B, B E AR
43 35" ZJa) A T AE TR B RE VR AU )y b T 5 T
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F£ % (Pacific ciguatoxins, P-CTXs) . hn#) kb 5 £
7% Z ( Caribbean ciguatoxins, C-CTXs) F1E1JE & K&
% (Indian ciguatoxins, 1-CTXs), {H L& 7E &
WRTETVE L P-CTX-1 2R F RS RFER, 2
T AL sh R Rz - T
AR E S Y R, >R F HPLC-MS/MS ¥& H A 1 P-
CTX-1, g5 R B ARAG Y, Ul B H T & 10 8 32 0F A 2 P-
CTX-1, min] e 2 HABRI R SH REER

AR T AW R E )2 N T Ay
YRR S R oA Rl g
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Iyl AR I BE R AL R R G S R
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RE A e A MR A B Rl R] Y 2 R ] Y A st AR
5 BN SR A T 43 28 N A ) 8 e R AE Y T
PRtz —. B A 5T DL H15149/114735 R 514,
PCR " 14 Jif R4 B 0 FE A mtDNA cyth 35, 2530 77
JE 45 RAE GenBank $04f8 B2 [+ BLAST 5 & # 17 [A] I
PE L XF, B A AT BE B9 b BE AP Dy I S0 AR Y 6
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