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Liver failure and increased ALT levels in the blood plasma of cultured tiger puffer, Takifugu rubripes

during periods of low water temperature

Kazuki MATSUKURA, Yukitaka SUGIHARA and Toshiyuki YAMADA

We investigated the relationship between the results of a blood plasma biochemical test and the gross pathology of the livers
of the cultured tiger pufter, Takifigu rubripes, with respect to mortality during periods of low water temperature.

Our investigation shows that, increased levels of ALT occurred in the blood plasma and the reddish markings - like symptoms
on the liver surface were frequently observed. We suggest that the abnormal increase in the ALT levels and the appearance of
reddish markings - like symptoms on the liver surface are correlated to the occurrence of liver failure in the cultured tiger puffer.
Additionally, the occurrence of reddish makings - like symptoms on the liver surface were observed for over eight months after

tiger puffer mortality ceased.
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Fig. 1. Gross pathology of cultured tiger puffer.

A: Reddish markings - like symptoms on the liver surface of tiger puffer.

B: Tiger puffer with bloating.

C: Ascites storage and liver cysts - like symptoms of tiger puffer.

D: Liver cysts - like symptoms of tiger puffer.
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Fig 2. Water temperature in each groups
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Table 1 Feeding frequency, average body length, average body weight, average condition factor and cumulative
mortality rate of each group during November 2011 to April 2012

Mortality group Control group

Feeding frequency (times/week) November - December 2011 Sor6 5

January - April 2012 3or4 4
Average body length (cm) December 2011 20.1 ! 227"
Average body weight (g) 264" 405 ™2
Average condition factor 31.7 7! 3387
Cumulative mortality rate (%) December 2011 - April 2012 1.8 0.0
*1n =44
*2n =37

Table 2 Percentages of liver abnormalities or ascites in tiger puffer on visual examination

Reddish markings - like symptoms
on the liver surface

liver cysts - like symptoms Ascites storage

Mortality group  Control group Mortality group Control group Mortality group Control group

December 2011 - February 87% 0% 7% 0% 7% 0%
2012 (n =15) (n =15) (n =15) (n =15) (n =15) (n =15)
March - May 2012 20% — 20% — 20% —

(n =5) (n =5) (n =5)
June - August 2012 30% 0% 0% 0% 0% 0%

(n =10) (n=6) (n =10) (n=6) (n =10) (n=6)
September - November 2012 20% — 0% — 0% —

(n =10) (n =10) (n =10)
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Fig. 3. Median and interquartile range of condition factor of tiger puffer in each group.
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Fig. 4. Median and interquartile range of hepatosomatic index of tiger puffer in each group.
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Fig. 5. Median and interquartile range of plasma ALT of tiger puffer in each group.
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Fig. 6. Median and interquartile range of plasma AST of tiger puffer in each group.
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Fig. 7. Median and interquartile range of plasma TCHO of tiger puffer in each group.
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Fig. 8. Median and interquartile range of plasma TP of tiger puffer in each group.
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