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Metabolic changes in juvenile masu salmon during starvation and after release into
the Iburibashi River in the Hokuriku region: An attempt to evaluate the nutritional condition

of released fish using biochemical indices
Takarum SHIKATA®

Ishikawa Prefecture Fisheries Research Center, Noto, Ishikawa 927-0435, Japan

The metabolic response of hatchery-reared juvenile masu salmon Oncorhynchus masou to prolonged
starvation was examined in a rearing experiment. Moreover, the fish released into the Iburibashi River in
autumn for stock enhancement were recaptured and their nutritional condition was biochemically evaluat-
ed. The hepatic glucose-6-phosphate dehydrogenase (G6PDH) activity and muscle triglyceride (TG) content
of the starved fish were significantly lower than those of the fed fish, whereas the hepatic alanine transami-
nase (ALT) and muscle acid protease (AP) activities of the starved fish were significantly higher than those
of the fed fish. These results indicate that hepatic lipogenesis was depressed and hepatic amino acid catabo-
lism and muscle proteolysis were enhanced during starvation. In the release-recapture experiment, the re-
captured fish had lower hepatic G6PDH activity and muscle TG content and higher hepatic ALT and muscle
AP activities than the fish before the release. The nutritional condition of the recaptured fish was evaluated
using a discriminant function constructed from the biochemical data of the rearing experiment. Sixty-nine
percent of the recaptured fish were evaluated to be under the starvation condition. This result indicates that

the nutritional condition of the released fish was considerably reduced in the river.
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Fig. 1 Map showing the release points and the sam-
pling stations on the Iburibashi River and the
Ishikawa Prefecture Inland Water Fisheries Cen-
ter.
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Fig. 2 Changes in the water temperature, daily feed-
ing rate, body weight, fork length, condition factor
and hepatosomatic index (HSI) in the rearing ex-
periment. The filled squares and open squares in-
dicate the fed and starved fish, respectively. Body
weight and fork length were calculated from the
initial average value and the change rate in each
period. Values of the condition factor and HSI are
means and standard deviation for 8 to 10 fish. As-
terisks indicate significant group differences at p
<0.05.
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Fig. 3 Changes in the hepatic glucose-6-phosphate de-
hydrogenase (G6PDH), phosphogluconate dehydro-
genase (PGDH), alanine transaminase (ALT), as-
partate transaminase (AST), 6-phosphofructokinase
(PFK) and fructose-bisphosphatase (FBPase) activi-
ties, muscle acid protease (AP) activity and muscle
triglyceride (TG) content in the rearing experiment.
The filled squares and open squares indicate the fed
and starved fish, respectively. Values are means
and standard deviation for 8 to 10 fish. Asterisks
indicate significant group differences at p<<0.05.
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Fig. 4 Changes in the water temperature of the In-
land Water Fisheries Center and the Iburibashi
River, stomach content index (SCI), body weight,
fork length, condition factor and HSI in the re-
lease-recapture experiment. The solid line and
open diamonds show water temperatures of the
Inland Water Fisheries Center and the sampling
stations, respectively. The x-marks and open cir-
cles indicate data of individual fish before and af-
ter the release, respectively. The dotted line shows
the changes in the mean.
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as starvation and feeding conditions, respectively.
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Fig. 7 Annual changes in water temperature of the
tributary of the Iburibashi River in spring (March
to May), summer (June to August), autumn (Sep-
tember to November) and winter (December to
February). The solid gray lines are the regression
lines.
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