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INREWEMBEEX R R (ELISA) EEBMBHES &
FEARESE A RS R (TTX)

£ T, X

w, BRAL

(PEWERERELRE, IR T 266003)

WE: A - PP AKEARFARCH R THRBEE, SAAREHEENTRET 7.9
A b TR A AT IR S (R 8, R RF B, R R F S g SR O A 4
A SR AT R A R WP OT R R (TTX) 2B AR & 4L, 78 F 8 B % % 3% (ELISA) B
SR TR TR, A RS AR NRER, ERAAFRAFTRENL,A
TG AFHORENRARCIREERLNERANF 0.5 pg/g, BELISA Bl £ R AT
0.8 ng/g)o MERIL-BHMA HENAHAE, BRBN RIAFAAREALBETHE
HER-FHAFE N, ELISA 5 AR AR BMBHERMF ¢ FHTF 4K, Wi
BRADTUS B2 eWAH TR A EE R, B TRATEE LW AR SN, —
BAEEHEL IR NERFETRT R

KB SRR PR RN R B B R

FE s E X 835; S 965.225

KA BIRE, B R, AU ERS
L, RHEEHER, 5 oA B RITKE 187,
MTE HAE RGN E TS, (B EdRnE
AR T 2% # K E % (erodotoxin,
TTX) , “E G T XK AR L. K3
*,ME—HRRER MDA LS 6
Kz —. 1990 AFARA B KT TR E B KD
TS E, MR AE RS, AERA TS,
JE RS BB AL MR R RS TR
ANRMEMELTERE T RRAEM, Bl T
SRR e ) B RG HR ARG R B B
R, EERBPR A R BB L o H AT R
MHESTHWE BFRHGE, B HFEAT
B AR T RS T R, ARE,
TAERT VA Bl il m B A TR B A T —
PIPFREARRA, UENIR E S LI AR
AR R A R FTR HAE R &, B, R A
MR UL TR THRER

B 20 fih42 90 U T o i Kk 7

Yo H #:2009-09-22 {% 5] A #9:2010-01- 16

SMEERRIRAD A

T RARALIEE R I bl 7, RE S R T4
R RN AR, HATE s R4 e, M
BXFEBEREEIT WAL DR VLT RS
MRy 10 8 o FRIE TP T B 40 8E AR Bl
( Takifugu rubripes ), & BE R 7 #f (T
pseudommus) FEELER B (T. fasciatus) JHEHR
il ( T. flavidus ) FIFLIEZR F 8 ( T. bimaculatus ) ,
Fe T B it a5 B A7 1 B i AR — T Tl i )
0% ~80% MM OR A& HH, HEHE
TR 8 IR A , SRR IR AT B RIS,
W} 2 2 ) T SR PE I B, BT B T
SRR S RE T ENE L

X FIRFHAR AT BT MK FRE SR A
RERBFR, FEMFARTH T REA RS
fo NI, A% SC TR 2 R I KGR A
(enzyme-linked immunosorbent assay, ELISA ) i
NREFANBEAERAFFEEEOTRATTH
S, RS RERENFARETSHE . BR
SEEEZLD BTG SHAMKA - HFEHRS
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1.1 ##

2007 - 2008 £~ H A —Ht, 4 5 AT
T LR I H RS S HENFEA RS
ZLBE A7l SR AR 7l , 45 o AR T B S R
foi, vk s A LR E, KM EIR/NE B A
HFRWHRI .. 2TEAMFREFIFATHRME
MBS R S BENL A A O, 2 B
B, BIFAT 3 FpEHEUE- 10 g, M—3RIRE 10 B/
H—HEIR 100 g fE R —R MR, HREA
A3, BRI,

1.2 {4\ 5iEA

2 K B AR Y ( 35 B Molecular Devices 4
H),37 CHENFHE(LE—EAEARA
) BN EBTRUBERAA) 61X
HEBFEE O HEE O ), Delta 320 pH #+
( LsaY -t 2B ERAA)  IEHE
Pt (ALK PSR AT ) , IR R Bk
RERNENR & (FEERTHER P OERS
MR .

1.3 HmiE

SRAGE O H0.1% Z2BMInARKRES
IHIEET 100 g AR AR, BEFS 10 min J5R¥ 40 ~
48 h,7 000 r/min BS.0> 20 min, £ 5% RPN
BRBEOENE, 7B R ERIE)  ERE R E
BEEDEST, A EHEW, 100 ThindiEsk s
min, ¥ A1 f5, 2L U8, IEHEWENESR 10 A 2R
BBV 10 mL, ¥ Rk 45 2 AT B — 2, WL
B /N R e ) TR o

ELISA 3 ¥ IUARLEAF B E TR
B~ B Rrs ) R AR 18 /) B B Rl 25 R
LR, (i F -5 BT ELISA LR ALHTER
M, I NaOH il pH £ 6.5 ~7, 57 BRI FRl
1.4 BEHZE

Rk HERFREIKEER 1.01 mg
BT 10 mL A2 (WHF:0.1 mg/mL), 43
W% H 0. 01.0. 02.,0.03.0. 04.0. 05.0. 06.0. 07,
0.08.0.09.0. 10 mL AR i 10 mL &8 530, 3 i
435 % 0.1,0.2.0.3.0.4.0.5.0.6.,0.7.0. 8,
0.9.1.0 pg/mL, S —EESAm3 HEETKE
18.5~21 g KM S &P RES QEHANE

0.5 mL) ,3l3RFE T 15 &l & FE T 1A, X/ BLFR
o LOFHSETad R BIRC B R (X)), D E
Bl AEREEREAZ(LL20.0 g H/hEEN
) ALY, REBRHAFTR Y v =
2247, 7x + 86. 485 ,R* =0. 9791,

AR IR, B B o e sy, B
F/NR 0.5 mL, B HEER 3 K, ISR
BeBEANEAERTTG IR, DI EFER
B B BUELRE R AR R ) B R 9 TTX
BEESE ; LA/ RS 1 P IR A 0 B e [ 42 o B
EAREN RN, A REERE TR, BETL
HERERA T 10 BAHARFW I EETE,

TTX & 8(ng/g) =4-F-/(W-X)
HAF A FELMHFREHWERS &, F ik
BRIERE; X W RS E W oAE
ZFHRAFRAE T R R R

MR E DB K, NEFETAE <3 min,
ALK MBI 0, E 2/ EIE TR R Ay
T3 ~30 min 2 |8, 305 A 2 55 B 1 J 0B AR RR L
B, % BT E.

BBAESWRE RSN TIX %
R RIS AR 1 L TR,

2 HR

2.1 NREWEENEE

2007 - 2008 4EMIT T K, WAL, W%
S, YOS FE A M A s VT Fh R 4 SR
Bt 565 B, HoR B, R EMR, REKLE LT
EWFRANEYP T NE L E2, BLESE
FAR 7 SR L) 4B A B B R R A B e b 4
AN, BT T RSP A 3R

e H A R X IR 30 55 2 Johm e, &
TRAMFEH N 10 N E A (MU) WHTAH
F& 7210 ~ 100 MU y2h 585, 72 100 ~ 1 000
MU #3375 1 000 MU L) ki gis™,
TATS, RSB/ NHERN 2.2 mg, 7% 1
MU =0.22 pg TTX BEdE, Bl e 22 pg TTX g
Ry 208! 100 g f5nl 8k, H A——KE A
S8 1 kg, BTLA L& 87E 10 S FLRA R, Bp
2.2 pg TIX/g A, RERMAST, XERE—
B g BT R R R A R R AR . R
2 e BB 8 A REM B R T 'EE D
F2.2 p/g AR TLE ., &RA RS
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HEFHRE kL, BRMFEHS R T2
B, /DREYRAE R EHE HIUS AR H S
TR EEEL S RILE L~ 3, RE
i, REFFMKERPIFA RN SIEREER, T
EF BB, KF27E 300 ng LT, SEAEW K
B—HFEHRA S E RN L, BEEE
TR A — BT RE 2 050 T 9 R A S A9 R BLAR R /Y

JRFRIE ] A PR I SR T s, LAl 3 Rl R A
2 R 0 3R T B REAN B, T 807 77 2 B Y
BT AT, SFALI R ol — A3 -
5 HBZTTE BRI R A A IR A JL e
HOAT AR B 3 AP G EE 7 VE (BRI L B A P 1
BAES B BMBET B, BINIHBEAR KB
7 ARERF oG JRE T 1 58,

£1 FEAREREH. ML HERYEBRITES
Tab.1 The statistical information of location, species, time and gunantity of the collected specimens

WARIEE WL IO UREE  THHE  LRIUE TR GBS THRE

Frub™s Trub®H Trub*L T fla® T fla®™] T bim*® S T. bim* 1 T. bim*F T oobs®™]
2007-11 30 30 - 8 - 3 - - -
2008-01 30 10 14 10 - - - 30 -
200803 30 20 20 - - - - 30 -
200805 30 20 - - - - - - -
200807 30 20 - - 30 - - - -
200809 30 20 - - - - - - -
2008-11 30 20 - - 30 - 20 - 20
&1t total 210 140 kL] 18 60 3 20 60 20
[ #-&i
total of same 384 T8 83 20
species
it sum 565
W -fSEkEED, S. L%, H AL, L I, L iTH,F i\ 5,
Notes; — means no specimen. 8. Shangdong, H. Hebei, L. Liaoning, J. Jiangsu, F. Fujian.
]2 FEAMNKEEWFEFIE
Tab.2 Biological characteristics of the cultured puffer fish
e AR 4 (em) HE(g) HRE/ BE
species quantity body length body weight gonad weight/body weight
T AT T. rubripes 384 26.6 £22.9 632.5 +208. 09 0.110 £0. 11
R R T, bimaculams 20 20.4 0.7 374.8 £27.5 0. 005 0. 011
B RO T. flavidus 78 17.5+1.2 229.5+48 0.020£0.02
BRI T. fosciatus 83 17.6 £0.8 272.037.0 0.070 £0.04

£ 2008 43 JJINARLERZR T8l 30 BT
FH— R G0N B, B )ik 27. 596 pe/ge T Sb
A — 8 i B 4 AR Rl TR B R AH I

R
w450
! £ 400 |
=~ 8 360+
U £ a00¢
ﬁi‘ 8 950}

b 200 |
e 1m0}
B 100f
£ 50 et
133’ 0 ; .

AR 2.2 pg/g MBNERAR, MHTAREREREX
R HA BEESE/N A o

W RAIB R TG T. rubeS
OF[AL4T IR AT T, rubsd
8IS IR G T, rabsl
el ZR% EIR H 0 T. £1a%S
CIC A4 PR oy 1. Flax)
MIZRBEFRITHE 1. bimkS
mILJFOWUBEFR H i 1. pimx)

EARELNREIR 8 T bimtF
MEE CIT AR b T obst]

07-11 08-01 08-03

08-05 08-07 08-09
XA date

08-11

H1 HEFEVRAFRSSERFEWL
Fig.1 The annual variation of TTX content in muoscle of coltured pufferfish in China
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08-05 0807 08-09

w WRELEER Tyl T, rob+s
O ML RS R ik T, rubsH
8 I TERER Tl T, rubH,
o R H R T, oS
QITHFH I RIrE 1. (lat]
WWAEREE I T bim*S
B ITHNBEAHEFE T bimk]
o HHENH R el T, bimkF
i[‘ ﬁ @Eﬁ CICHISECE il T. obst)

08-11

M2 REFEFANFESSEAFEL
Fig.2 The annual variation of TTX content in liver of coltured pufferfish in China

m I RLLEER TR 7. rubes
O WAL R TTRE T, rubHI
B LR AAR T rubel
B LR EZ A T. FlaxS
B YLHFE S TTE T, Flak]
WHRABLIZR A T. bims
B TR R 6l T. bime]
Q@ ABEOUTEIRIFEE T bimel
BT MESIR I8l T, obs+)

o 300r
e

¥ 250+
P
— § 200r

+
g&g 150 -
o=
% ik i L E ill
&= o/ MHE e ' '
i 07-11 08-01 0803

KEEH M date
~  A00r
S 380r
Sg 300
~ 8 250
ﬂg 200+
du.. 1501
BE 1000
% o0 T a] h
i AN = - ¥, 1 @, 1 1

B 0

07-11 08-01 08-03

EHEHA datc

08-05 0807 08-09

08-11

B3 FEFAFRAHESEERFEWL
Fig.3 The annual variation of TTX content in skin of cultured pufferfish in China

2.2 ELISA @£ R 5/ REVMERNERHN
tb &

W AR LLEE AR T 8l BT A 2, 5 A PR R
FAHIH /NG A Mk RS A HE S M R R 2
18 Y H A ELISA il &/ (£3),

R AR SRS R, BT c 5 ¢ =
1,03 8,05 29 =2. 045 ,£ <ty o5 29 , BB B Z [HITE AL
WELEEERME, NAFENy=1.3977 2 +
0. 0022 HX AB(R®) % 0.9739, BB A/ NEAE
1B A1 ELISA 35078 3 IR fa 1 4R TTX &
B ERBEME,

3 Wi

3.1 FETFARTSE

Matsui %1 Al Saito %5 i 5.2 I B 45
PRI R B TTX, IR LS , A8 A 7o 3
TR TR Noguchi & 3 A/ B AW AT—
ISR ARAZE T B A 1999 -2004 4F i) & %
FEFPE R A AR 5 000 BAiE AR
S i R A O, FE R I B L B2 PR RO

EIEAT KM E] TTX (R REE <0.1 MU/g) .
SRTT 1996 4F Matsumura'®) FHBEB £ 5E 89 77 B 1
WT 10 %3 B USMFAIAE 4 i, R TRFE ARG
LTIEAR RN & 0 & 1 TTX, B3 Sasaki
1S F e A R 1 DT B RN T 10 BB LT 0
Hob B, 3 FH T R R TTX (B A &
%

FEMEIPY, 1994 45, B9 2 T K 25 A i ) 2 2
BRilinl 6 SEHFRAE, T 2001 4FHF ML AT
REETE FRRIA S AL T 75 51 1 14 2 AR R LB
RE,ROEE SR S B R B AR T, 41
AB/E TIX FPHFRMET 2 pee” . I
e, 2= 2 1998 4R Fi/NBLAE 4K )
ET AT FHRE A — i FIR I 89 B 804 AR [F 41
AL, AP, B, BRE) o TTX & &, %
WSRO A T RIS A sl R4 5P TTX &
BERAL, LT T, YA LR W
AR BICE T K, 1999 - 2000 45, BT
1) i RS R FRE 3 W REEAR B
AT T, SRR R T R A
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BHRE. IEXTERKFRAST, RURES
L B — R, B RO A B R
A FREN 3 8 0% BCF 7wl B0 SLAD T BE B R T 5
(o VTR E A L IRF I IR B AR I Bl T 241
HEHAgyTE", 2004 47, HEE AR

ANERR SR ) 2188 AR Ay RTINS 2 7 B e AT
Wz, ¥ BRTE, T 1998 45— 50 FEHN R
RENAET BT T4 LR, R A — I IF 7T
i8R S e

®3I MEEDESBRERERNER
Tab.3 The result of mouse assay and ELISA method

B2 skin 1A muscle FFRE liver
e Mk BEEEE gy BEERE e BEARE
mause BSSS.Y ELISA mouse assay ELISA mouse BSSS.Y ELISA

WARLTHE 07 -11 411 ND 0.024£0.001  0.052£0.002 0.064+0.008 ND 0. 020 £0.001
ZRETaE 07 -11 #H2 ND 0.011 £0.001 - - ND 0.067 £0.001
ILFRZIHE 07 11 #13  ND 0.008 £0. 001 - - ND 0. 005 +£0.001
WARETHE 08 -1 40 1 ND 0.033£0.003 ND 0.355+0.069 ND 0.015 +0.001
IIZRETHE 08 -1 4 2 ND 0.020£0.002  0.041£0.002 0.04120.003 ND 0. 058 £ 0. 005
WARETHE 08 -1 40 3 ND 0.000£0.001 ND 0.030£0.004 ND 0.018 +0.002
ZEETaE 08 -3 1 ND 0.007 £0.003 ND 0.030 £0.001 ND 0.029 £0.002
WARETHE 08 -3 40 2 ND 0.017 £0.002  0.092£0.012  0.088 +0.01 ND 0.143 +0.013
L8 08 -34H3 ND 0.020 £0.003 ND 0.022 £0.004 0.028 £0.021 0.023 £0.001
ILZRETHE 08 -5 4 1 ND 0.022£0.003  0.13520.026 0.100£0.007  0.078:0.035  0.050 £0.007
W ARETHE 08 -5 40 2 ND 0.018£0.001 ND 0.024 +0.008  ND 0.033 £0.001
IIZRETHE 08 -5 43 ND 0.018 £0.002  0.096£0.009 0.09020.014  0.037£0.022 0.078 £0.01
WARETHE 08 741 0.027£0.003  0.033 £0.03 0.193 0.026  0.352+0.081  0.060+0.003 0,137 20.013
LT8R -7 42 ND 0.027 £0.002 0.338 20.154 0.228 0. 166 0.063 £0.016 0.139 £0.026
INZRZTHE 08 T 23 0.054:0.005 0.082£0.029  0.49720.42  0.7530.245  0.089£0.095 0.094 +0.006
LT8R -0 1 0.024 £0.01 0.013 £0.002 0.127 £0.015 0.195 £0.041 0.043 £0. 041 0.040 £0.004
HIZRETHE 08 -9 4 2 ND 0.020£0.001  0.072£0.035 0.08L10.01 ND 0.035 £ 0. 006
WARETHE 08 -9 40 3 ND 0.019£0.001  0.191£0.074 0.36510.066  0.022:0.004  0.079 +0.005
INFRZIHE 08 11 #1 ND 0.020£0.001  0.09540 0.203 £0.1 ND 0.033 £0.007
WARLTHE 08 11 €12 ND 0.022£0.002 ND 0.032+0.003  0.049£0.03  0.054 +0.003
L8 08 -11 453 ND 0.020 £0. 001 0.102 £0.014 0. 161 £0.029 0.027 £0.012 0.047 £ 0. 008
IR 07 - 11 ZI8%HMEL  0.113 0.15
IR 08 -3 aTBfPR @ 27.596 61.24
AR08 -7 AU 0.714 1.21
AR08 -0 LT#EERAE  0.412 0.723

- RAHND SRR ER.

Notes. — means no grouping; ND means no (oxicity.

B RSREA - SL LRBIRSR
TRRT BR T B8R F BFIRF SR H 8, W EAR F 8
RN Fr i b f7 T 8RB, BoRAF
REDL, B, DTl o B B, B, RS &
BIAREMAT 2 pe/g WEEAR(E 1~ 3) (Bl
T B e 4 B 5 R AE BLAMP AR T LU T B TTX
(EH1~BE3), kAFEHEWEREEENFARAS
TTX, M2 & &R, mimik A 2 A BRI,

MY T 2008 £ 3 A RBLT —mEm a9
BH(FR3), TTX F /PRI 27. 596 pg/
g,ELISA 4% 61.24 pg/g, Yang U &8

F A ¥ X 1 S SR 5 B T 7R B B AR
AR E N KT bR, BT B
RIS 77 R VR /N R MR R0 T R ) IS R
TR AT A mEA E S, B R R 5 &4
A, BB R BB TTX 2 B f 4 PR,
BEARES, AERW AR AN LRSI
7, LA K TR RS R Ty, R E TTX,
BN ELES B A, E—ERE b
RERRATRT R f , (EL7E 2 P B0 A T K SRAE Y
TR A , PHEE R R R KUY . Hwang %1
FH, AR K B A SR A P 4T 88 2R T i 4 B e
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BRI, AL EZ B AR R IR I Y 46
AFMURTER, MRS S LR FFEE T
FERLIEE AT B IMERTE 1 -3 A _RAHMN,
£ 1-3 ARAHEM,

BT I, Xt T Bk i 4 R aE ] IR A
BREHARAS, N EAERPNERSETR
el ez & W S o etk ol B AN E i TiT 130 i3
PR A7 A RUBS, T AR R E M sE LE. XF—
FlERFEONE AWM, H TR EKA LT RRE
VONIE B vy o3 = 2 | M o2 W 5
e R AT R IFEN . FERIIENTEHY
RELHEFR, WRBHEZ B2 UF S8
R R o 1 6 S e AT 4 B I R e skl dn e
L, X LR NG TP, FrAA AN EY A= 0] I A e
% 5 R 435 5 ) RIS A9 A PR AT 1 AR O, 42 |
MR R AT EIET,

3.2 FEAFASER

Matsumura'®' FIBEER S0 B A 36K 45 5k
PSR ITHE A TR R TTX 24
MKk 48.9,11.6,2.6 Fl 6. 4 ng/g 441, Sasaki
L e T EEAR R, L AN TIX & 8
1F 20 ~200 ng/g AP, AW 57 H R E
A pg ELISA 3 R 3 25 £ 5 Matsumura'™ 57
Sasaki 251 PRITLE FAART, 0BG 20 MR E M
MRAEYRENEETREEMERS R,
BrTORE, Hih 3 A HRTEAE 0.8 pg /g
PR,/ MRAEWMERNEESTEEO S wg /g Ll
T(%F%3). MHEAFRR ELISA ¥R W A
A MR I FE S L RE R BRI AE 250 ng/g LIF
(F 1 ~FE3, R ER) . (NE—HIREEE,
MREYE NG R 527,596 ng/g,ELISA
YA 61.24 wg/g. Noguchi 21 g B/ B
FH— LIS AR B A TR A G5 R AT A B Bk B P
PREEH IR TTX (R REUE <0.1 MU/g)#fE
W 3= R E SR AR /N B A ke R s, T
AT AT AL B G AR, 3 B, AR AR Ik 23R
A6 I Y o
3.3 FEATFAEESHTHS

TTX 78554 0] JK £ 44 P I 43 A B R 2558 )
A, R K2, EMITRF SRR, 2
R T TR K R K
B2, FREETA R A Py TTX 9434 g 7k B
KEHRAKFIEAF AR, LER Ao, BERS

BRI B A 7 B R g K SR s M, 3 M R A
TTX Kl i —3, KB R M A RR, 7
IR R , By S0 AR iR TROK FRAE Sk, B Y
SEEE(E3) . SRR RK—HNE, FEMN
WFAR S TTX Wfr B AR , T AFRELIAE A
BAE(E 1 ~E3,% 3), X7 Matsumura™
Sasaki %' B SE 1 dLiBE DI IE AL . T H
JURBRZEY TTX A 8 2% 918 K, 3 Rk 5
SR RET 8.

EEMAEHATERG, N ERESE
BT mn ™ 3R I R B AR B R,
N SE VMR EREN(EL~B3,%
3) T W B BTG O B AR AT LA R ) 2
TTX, 4 & ARk il TIX, M R EHEHE
A TR A TIX(RHE H B4 1995
FEBE R FRARNE, R A B EAR
) o PrRERIFEE A 7 b 2 i iR 48 AR 47
FRF(FE2) ,BAE3 BHOFERFHER 4
mm i,

AR, MRS EAMBEEANBR R R
P ME SEIE 4R B i 45 51, A IR R 25 p Tl iR LAk
W R TTX LM AL R, TTX £ 4 F AR
PG B b B B BN B H 1 TTX 4R T B R %
BT KRS SRR PR B9 K FR B R TTX
WO m > T B 3R, S S R A B &
R ET R IR A, WK 5 RS Mk s R
F 7K B A A (7], 7 L I 80 2R 5 5 A ¥k
GAMARN B RS A R, T3 MIERINNEA S
AR DY TTX FBHLHI TR I, 1B FE R R a
1 TTX AL A B TR K2, B4 AR
SERENRK. MEZWAA L EDF=FHH
BEE AL AR B 2 TTX ek l™ ™', H
2B IG5 B HRN, BB IR A
EEMANRESASRENSEHET,
Noguchi % A S &3 T B A W E R IE R R
AR TIX WEERE, HiEms™
PR TTX A v) e W K 5 kL4
e AL e, R A A TR R
LY, 7B I AT A WA AL R K B B
TTX, &z, TTX B4R I E R 75 #)A
i

TTX FEM KRBT R B AL PLR A 7EE R
h, VR ST TTX BA BT W2 L5, 24
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TSR R TTX MguEE™ ", 5—F
M, KB TIX 454 & A (TTX binding
protein, PSTBP) 84 T TTX Xt [1 & #45=',
P 3 58 T AR 5] BB R) R g el IR A S S LR B
TTX FEA A BE, YRERD, mFRE
B AR IR 4, BiEP—E F{EE , 5 n
JH AR RE i A T K, 5 O IR PR BB RN 2
MR B — R ISR R HZ R HIER T
BRI —E BT A 25 5
3.4 /REWRS ELISA ZEER

ARSI R I B4 3R] 5 ) T D R B 98 R i
FHE, RHERR S ELISA it E. AR
BLALA, A TTX #5HfE dh 208 & 30 TTX B
b ST L AR AT R NS AR A, &
WA LG, FIRHR XA 450 nm 4b#) E OD fH .,
BAER R 0. 1 ng/mL( & #I£.0.01 ng) ,
ERPEVGHE N 5 ~ 200 ng/mL |, J5 Bk (A4 (9] 0 24
K73.0% ~118.0% , RE Pl . f5 7
7 B/ AR SRS, I m] F R R
BREMEREY . AREHMFATHEEER
ELISA 370 &0 77 78 I B ) B2 14 384T T 8 KL
B MW, SR 8RS0 BE RN RNERE
B BEH K, HHRE N R &R, ELISA K
ERNERAMS AN EE YRR SRS, X
HXEBEM SR -, HEETAUT
4ANHEHE: (1) FRRREPFEELLE
gAY TR 5 (2) FER R T BRRE
—EBM TTX fii: a2, )R ik
Sk R, TR KT TIXM; (3)
MNRAEYIRIRAFIREE; ()5 TTX HFKN R
AR AN K S5 B A B AT/ B R U B R TTX
B AR EE A PR

SER -
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Tetrodotoxin quantitative monitoring of cultured pufferfish collected
from five coastal provinces in China by mouse method and
enzyme-linked immunosorbent assay( ELISA )

JI Yuan, LIU Yan, GONG Qing-li "
( Aquaculture Department, Fishery College, Ocean University of China, (Qingdas 266003, China)

Abstract: In order to provide first-hand scientific data and to utilize domestic cultured puffer fish safely,
four tissues( skin, muscle,liver and gonad) of four cultured pufferfish species ( Takifugu rubripes, Takifugu
Jfasciatus , Takifugu flavidus, Takifugu bimaculatus) collected from five coastal provinces{ Liaoning , Hebei,
Shandong, Jiangsu and Fujian) in China were monitored quantitatively by mouse method after grouping and
concentration. The skin, muscle and liver groups of T. rubripes from Shandong Province and several ovaries
were measured by enzyme-linked immunosorbent assay ( ELISA) at same time. The results indicated that the
average TTX content in each group of skin, muscle and liver of the four species specimens were ‘non-
toxic’ in both of the mouse assay (less than 0.5 wg/g) and ELISA (less than 0.8 pg/g), and all the
testes have no detectable TTX . However, a moderately toxic ovary sample was still detected. The annual
variation of the average TTX content in groups of the muscle, liver and skin of cultured pufferfish can be
observed. The results of the mouse method and ELISA method have no significant difference. It is
confirmed that the skin, muscle and testis of the collected cultured pufferfish can be used with safety. The
livers of the four species of puffer fish could be safely consumed as a delicious and nutritive food. The
market size of cultured pufferfish was small, but still toxic. It is necessary to prevent the edible parts
contamination.

Key words: cultured puffer fish; tetrodotoxin; mouse assay ; enzyme-linked immunosorbent assay ( ELISA )
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