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Toxification of cultured puffer fish Takifugu rubripes
by feeding on tetrodotoxin-containing diet

SHUNICHI HONDA,! OsaMU ARAKAWA ,2* ToMOHIRO TAKATANI,?
KATSUYASU TACHIBANA,2 MOTOAKI YAGI, %
AKI0 TANIGAWA4 AND TamMAao NOGUCHI®

1Graduate School of Science and Technology, Nagasaki University, Nagasaki 852-8521, 2Faculty of Fisheries,
Nagasaki University, Nagasaki 852-8521, 3Nagasaki Municipal Fisheries Center, Nagasaki 851-0014,
*Nagasaki Fishing Port Fisheries Processing Plant Complex Cooperative Society, Nagasaki 851-2206, 5Japan
Frozen Foods Inspection Corporation, Minato, Tokyo 105-0012, Japan

A total of 5 feeding experiments were conducted, in which non-toxic cultured puffer fish ‘torafugu’ Takifugu
rubripes were reared for 60 days with various types of tetrodotoxin (TTX)-containing diets. The test fish ad-
ministered with a crude extract from toxic tissues of a wild puffer ‘nashifugu’ 7. vermicularis accumulated a small
amount of TTX (less than 3 MU/g in most cases) mainly in the skin and liver at low dose (0.1 MU/ (1 g body
weighteday) ), and a large amount (up to 57 MU/g) mostly in the liver and ovary at higher doses (0.2-1.0 MU/ (1
g body weighteday) ). The accumulation rate of toxin in 0-year-old fish reared in aquaria was calculated to be 0-17
9%, whereas that in 1-year-old fish reared in netcages to be more than 30%. The toxin, once accumulated in the
puffer tissues, was retained there for at least 45 days without any toxic diet being supplied. When a purified sam-
ple of TTX (95% purity) was administered, the puffer accumulated it up to similar levels as in the crude toxin.
The fish were also found to accumulate generally high concentrations of toxin if directly fed with minced tissues of
T. vermicularis.
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Fig. 1 Toxin accumulation in the test fish during the feeding experiment-1. A, non-toxic diet group; B, 0.1 MU TTX group; C, 0.2
MU TTX group; D, 1.0 MU TTX group; E, 0.2 MU TTX initial administration group; F, 1.0 MU TTX initial administration
group; G, 0.2 MU purified TTX group; H, scrap meal group.
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Fig. 2 Toxin accumulation in the test fish of ‘0.1 MU
TTX group’ A and ‘scrap meal group’ B on the 30th
and 60th day of feeding experiment-2.
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Fig. 4 Toxin accumulation in the test fish of ‘0.2 MU
TTX group’ during feeding experiment—4.
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Fig. 5 Toxin accumulation in the test fish of ‘0.1 MU
TTX’, ‘scrap meal group’ and ‘1/2 scrap meal group’
on the 60th day of feeding experiment-5.

Table 1 Accumulation rate of TTX in the fish of each test group during the feeding experiments

1 3

ko kiz, EH50RME 5773, BERACTH
OEEBERBIZBVWTYL, TTIXHENAROBEIC LD H
REREL:, HEURPOBERR MULEELL
TEHLM) &, YKATAY, BERNKETHEELC
RER1-3DBE, BEI-IWRXEZEHEIWTNDOXL 2
N e o DI L, 2FEBEHV, BROME
TETHBL R4 L5 TR, AEREAZINZA
11~1H, 6~8 Lt KEEBRAICLADLT, &
LIC 3EBE LS -7 (Table 1), ZOEENABD
BB ADD, HAWVIBNKE LBEHOMBETHE
FVORBREOENNOL HD), SHRI IR
LUERBHAD,

Matsui 5918, FS 77 ICEB 7 7ELLEF L
ORMHE RS 5 L HBYEETSHH, B TIX %
BELTHLITEAEBIE L ot T05A, L
Lahd, SEoxRE HEB 1) T, i 95% OBi
TTX 25 L2856 Th, ARV 770 Ol
LB LRAREICCOBEYERL - (Fig. 1, Table
1), s, Ty 7 7RE70y 7HBYE, BaEERE
DOy FEAKEL, EHICHE—Oy FTLTFIIH—
T HENRETH - 7728, BRIEI—IVXLEL/2
BEE I —VRIZOWTE, BEBESPAETE RV, 1€
>, BEREAZEHTAIENTERP-720, Th
LORTIE, WTFNORBICEWTLRL (SEEDORE
EREAAON, B T, Matsui 58 OHE T,
PRE A EERE LA — Bt L ol B RS L%
ELDEEREAGD T EEN TV A,

HERRRATLINC AL L, RBRAIR, EAETIR
FLLTHICPVEDORY, AR THFEEINEIZSE
OEVERTAEE A AN (Fig. D, 7 73R
Lcdmr T T RICER T2, SOIGHEEOBZRN A

Total amount of Total amount of

Feeding Dose of TTX e Accumulation
experiment no. Test group [MU/(1 g bweday)] TT%ﬁ%n}ggt)ered TT)((ﬁ%cyﬁn;ﬁl)ated rate (%)
1 0.1 MU TTX 0.1 480 31 6
0.2MU TTX 0.2 960 106 11
1.0 MU TTX 1.0 4,800 498 10
0.2 MU TTX initial ad. 0.2 240 38 16
1.0 MU TTX initial ad. 1.0 1,200 208 17
0.2 MU purified TTX 0.2 960 103 11
2 0.1 MU TTX 0.1 220 12 5
3 0.1 MU TTX 0.1 1,050 0 0
4 0.2MU TTX 0.2 8,400 2,760 33
5 1,280 392 31
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