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Research progress on the tetrodotoxin in puffer fish
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Abstract: The puffer fishes with toxicity have been known in China since BC 2500. The toxicity was identified
as tetrodotoxin ( TTX). Today any toxic puffer fishes are forbidden to be sold in China as their dangerous
toxicity. However, they are still extremely attractive as delicious foods in China. To better understand how the
tetrodotoxin produces and accumulates in puffer fishes, in this paper we make a review on the recent advance
in the relationship of puffer fish and tetrodotoxin, including toxic puffer fish distribution in China, the origin of
tetrodotoxin in puffer fish, the reason of puffer fish with TTX-bearing ability, and the investigation on toxicity
of cultured puffer fish. We also provide a new explanation on the origin of tetrodotoxin in puffer fishes, The
possible original built-up of the tetrodotoxin is the puffer fishes can accumulate tetrodoxin-like toxicity which is
produced by some bacteria, then the puffer fish finish the final biosynthesis step of tetrodoxin from these
tetrodoxin-like chemicals. The roles of puffer fish and bacteria should be both considered in the culture process
of non-TTX puffer fishes in China.
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Tab.1 The distribution of TTX toxic puffer fish in China
N bexiil VA B 2 4 A A RB AL
B S Falili  Amblyrhynchotes honckeni i FFAE? P82 >
K0Vl Amblyrhynchotes spinosissimus | R FHEHE SR FEmE? Bp s g
BUE LS Arothron hispidus RER B JPRE GRS AR
BEEE A BRELC R E WLA®
BRPE AL  Arothron immaculatus G IR & R FFIE® B0 BRI
A SLELET  Arothron meleagris A SR SN e
MBI ASE  Arothron nigropunciatus TR & T FERE (o0 88° R B LA
EBEXSEE  Arothron stellatus FEEALIR I R S T iR JERE (BR
PS8 Boesemanichthys firmamentum  FIMEALERIT R (G ISR R JFRE® BREL° iR
KERES  Canthigaster rivulatus B ST REE FRNE? Bk 5P
W R Canthigaster valentini EENE FRRES BRE7 BB T ULEA®
&6 Chelonodon patoca MR BB e JPRE? R4
A JERIEE  Gastrophysus lunaris MEHREN R JRERE B 5 AR L RS ARl
B SeHlil  Laeviphysus inermis RIS JFRE B 1
R HEE . SEE FFAE? R4 R IR i NS BESE’
MEdE S LB Lagocephalus gloveri I R IR X G TR JERE B
LR RN AN N
a3kt Lagocephalus lagocephalus 7 TEAE 60 8L
B Ha 3kl Lagocephalus spadiceus EEEE FFERE? . O 42
BRIk RE I
IREEFKEL  Lagocephalus wheeleri BEE RKiE -
[EIBE R Bl Plewranacanthus sceleratus 1§ | & UL iSO N SN AN I
WA RITHE  Takifugu alboplumbeus RIGILER Wi FFHE! R AR LA R
=xe] PR BRs! RRRS Bt LAY i B
BRI Takifugu basilevskianus RIS ILER FRRE RS Y e
PR ITEE  Takifugu bimaculatus EIEHH . RE . HE FEAE' R RERR LIRS
BRI Takifugu coronoidus LT U KT 1 KK JHFRE BREE 7R
BERARFE  Takifugu flavidus B R B AORE, RIEHIKE I [N RN
BESRITHE  Takifugu fasciatus G 8 AR R A XK, i N RN N
BERFH Takifugu niphobles s FEAE' GREL' ERRE B MRS S
; Ul g2
BREURTTBE Takifugu oblongus M AR WZ?‘ gi;i' \‘ggmﬁ \fﬂ# R A
SRR Tokifugu ocellatus W O RKIR HFRE' BRSL' R B L
SR TTEL  Takifugu pardalis IR I TSR ERE B FEAE! REL RRRT BT A
PEARFEL  Takifugu poecilonotus REREGEITE FFRE BREE R RK> LAY RS
BRFKIHE Tokifugu porphyreus Hig K JiiS R NOE NN O
REAR T Takifugu pseudommus i AR AR L BRI JFRE® B AR
YIMER il Takifugu rubripes R EEHENE BFRE? 7882 5P
W AR HEL  Takifugu vermicularis i FREE! RS B AR
HEEER il Takifugu xanthopterus P FERER ORSLC  mRR .
SkBUMAEE  Torquigener hypselogenion  HWIG/F JERE Pt Ak m” LA RS

H.1. BIEE( >1000MU/g) ; 2. 33E(100 ~ 1000MU/g) ; 3. 5332 (10 ~100MU/g) 1]
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TR IR SR MR o (L7 AT 62 22 IR RE R /N B ) BB LT R i B R
BORTLE Mo 4 I 75 50 S P 7 A O T 7 28 0 R P AR AT 4T , AR P 24 M G A AR,
B 15 7R IR AR PR 0 57 7 . 4 24 2 1 26 LMY Matsumura 5 FL 50 % 7 B0 W B
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Fig. 2 Alignment of partial Navl.4 amid acid sequences from puffer fishes, zebrafish and human
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