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Possible existence of tetrodotoxin-like toxins in cultured
river puffer fish, Takifugu obscurus
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It was examined whether the common belief that "cultured puffer fishes do not contain tetrodotoxin
(TTX)", the major lethal substance that accidently causes death in consumers of those fishes, is true in river
puffer fish Takifugu obscurus. In mouse bioassay, lethal levels of toxins were detected in the ranks:
gonad>liver>intestine>muscle>skin in wild puffer fish. In contrast, no mortality occurred in the mouse
bioassay on cultured fish. However, there were sleepiness, sluggish behavior, and hind limb paralysis with
the tissue extracts of cultured fish suggesting the presence of TTX or other similarly acting toxins. An
attempt to confirm the presence of TTX in cultured fish with high performance liquid chromatography
(HPLC) was not very successful. The results suggest possible existence of TTX toxins or similarly acting

toxins.
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Table 1. TTX levels in wild Takifigu obscurus
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Sample TTX levels
No. Sex TTX level Muscle Liver Gonad Intestine  Skin
| A Bioassay (mouse unit/g) 2.12 97.20 1.65 122 1.78
Expected TTX (ug/g) 0.47 21.38 0.36 0.27 0.39
5 5 Bioassay (MU/g) 2.79 124.50 182.0 4.59 1.86
Expected TTX (ug/g) 0.61 27.39 40.0 1.01 041
Bioassay (MU/g) 2.95 101.60 2.15 3.13 1.57
: ¥ Expected TTX (ug/g) 0.65 22.35 0.47 0.69 0.34
4 ° Bioassay (MU/g) 1.26 843 0.96 5.0 2.50
Expected TTX (ug/g) 0.28 1.85 0.21 1.10 0.55
5 ° Bioassay (MU/g) 2.90 94.20 0.89 5.11 2.56
Expected TTX (ug/g) 0.64 20.72 0.20 1.12 0.56
6 o Bioassay (MU/g) 1.47 3.86 1.84 2.30 1.15
Expected TTX (ug/g) 0.32 0.85 0.41 0.51 0.25
; 5 Bioassay (MU/g) 9.73 56.2 207.6 2.71 1.35
Expected TTX (ug/g) 2.14 12.36 45.67 0.60 0.30
Bioassay (MU/g) 5.62 77.6 26.55 5.62 2.81
8 * Expected TTX (ug/g) 1.24 17.1 5.84 1.24 0.62
9 ° Bioassay (MU/g) 1.66 843 345 1.96 0.98
Expected TTX (ug/g) 0.37 1.86 0.76 0.43 0.22

Expected TTX level was calculated based on the assumption that 1 mouse unit (MU)/g is equivalent to 0.22 ug/g tissue

(AL -84 2 2 A, 1998)
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Table 2. Symptoms in mice injected with organ extracts of cultured Takifugu obscurus
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Sample Symptoms
No. Sex Muscle Liver Gonad Intestine Skin
Dull behavior Dull behavior ~ Dull behavior
1 - -
8 Gasping HLP Sleepiness
Dull behavior Dull behavior . .
2 L Sleepiness Sleepiness Dull behavior
Sleepiness HLP
Dull behavior Sleepiness Sleepiness
3 3 ) ) - Dull behavior
Sleepiness Dull behavior HLP
Dull behavior ~ Dull behavior
4 2 Dull behavior ) HLP -
Sleepiness HLP
Dull behavior Dull behavior Dull behavior
5 d . . - ) Sleepiness
Sleepiness Sleepiness Sleepiness
Dull behavior Dull behavior
6 N Dull behavior ) -
Sleepiness HLP
Dull behavior
7 3 Sleepiness ) - HLP -
Sleepiness
Dull behavior Dull behavior
8 N Sleepiness ) - -
Sleepiness HLP
Dull behavior Dull behavior
9 3 ) ) - - Dull behavior
Sleepiness Sleepiness

All symptoms were examined with 10-fold concentrated extracts of initial solutions.
HLN: hind limb paralysis
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