Bull. Ishikawa Pref. Fish. Res. Center, 2, 13 - 18, 2000

EHEREOY 7 S~ ADEKE, BXE, RS
B X OBEEREE DL

7530, @PeRER, MU %, 280 K
(1999 4 4 A 19 H3ZA)

Changes in Body Weight, Fork Length, Body Composition, and Hepatic Enzyme
Activitiesin Masu Salmon Oncorhynchus masou during Long-term Starvation

Takafumi Shikata,*1 Kohtaro Takakado,*2 Jun Shinobori,*2 and Satoshi Shibata*3

This study was conducted to investigate the changes in body weight, fork length, body composition,
and several hepatic enzyme activities in masu salmon Oncorhynchus masou during long-term starvation.
The fish starved for 60 days lost 29 % of initial body weight, while their fork length remained unchanged.
The condition factor decreased rapidly during starvation period. Many fish could survive without food for
173 days, indicating their great hunger tolerance. The contents of fat and protein in the whole body
showed a tendency to decrease during starvation period. The activities of hepatic glucose-6-phosphate
dehydrogenase and 6-phosphogluconate dehydrogenase markedly decreased during starvation period of
60 days, while the activities of aanine aminotransferase, aspartate aminotransferase, and
fructose-1,6-diphosphatase remained unchanged or increased slightly. These results suggest that fatty acid
synthesis in the liver of masu salmon was markedly depressed and amino acid degradation and
gluconeogenesis were maintained or dightly enhanced during long-term starvation.
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Table 1. Hepatic enzymes assayed in the present study

Enzyme name Abbreviation EC No.

Glucose-6-phosphate dehydrogenase  G6PDH  1.1.1.49
Phosphogluconate dehydrogenase PGDH 1.1.1.44
Alanine aminotransferase Ala-AT  2.6.1.2
Aspartate aminotransferase Asp-AT  2.6.1.1
Fructose-1,6-diphosphatase FDPase  3.1.3.11
Phosphofructokinase PFK 2.7.1.11
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Fig. 1. Changes in water temperature during the experimental
period.
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Fig. 2. Compositions of the fork length, body weight, and
condition factor of masu samon at the start of the
experiment.
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Fig. 3. Changes in the body weight, fork length, condition
factor, and hepatosomatic index of the male (l) and female
() fish during starvation.

Table 2. Proximate composition of whole body (%)

Rearing period: Initial 31days 98 days
Moisture 74.8 79.4 78.8
Crude protein 17.1 15.6 16.2
Crude fat 4.3 1.8 1.6
Crude ash 2.7 2.8 2.9
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Fig. 4. Changes in the activities of hepatic G6PDH, PGDH,
AlaAT, Asp-AT, FDPase, and PFK of the male (l) and
female ([J) fish during starvation. The enzyme activities
were expressed as units/ g protein. One unit was defined as
pumol of substrate or coenzyme converted per min at 25 °C.
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Fig. 5. Changes in the activities of hepatic GGPDH, PGDH,
Ala-AT, Asp-AT, FDPase, and PFK of the mae (Hl) and
female (LJ) fish during starvation. The enzyme activities
were expressed as units/ liver / 100g body weight.
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