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Seasonal Variations in the Metabolic Activities of Tissue Constituents
of Some Fishes-V
Changes in the activity levels of some energy-metabolizing enzymes
by spawning of Kokanee salmon, Oncorhynchus nerka f. kenerly:.

Toshio NAKAI, Takeshi SHIBATA and Tsuneyuki SAITO

Abstract

Seasonal variations in the activity levels of malate dehydrogenase (MDH),
isocitrate dehydrogenase (ICDH), fructose-diphosphatase (FDPase), glutamate-
pyruvate transaminase (GPT), glutamate-oxaloacetate transaminase (GOT),
glucose-8-phosphate dehydrogenase (G6PDH) and creatine kinase (CP) have
been studied with the groups of one-year-old, two-year-old and three-year-old
fishes of Kokanee salmon.

In the one-year-old fish, non-spawning group, the activity levels of G6PDH
was increased gradually, while that of the other enzymes examined were almost
constant.

In the two-year and three-year-old fish, spawning groups, the activity levels
of the enzymes concerning TCA cycle, MDH and ICDH, FDPase, GPT and CP
were increased during the spawning duration.

From these results it might be considered that the energy-obtaining mech-
anisms of glycolytic metabolism were largely superseded by those of the fat
metabolism during the spawning duration of Kokanee salmon.
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MDH: malate dehydrogenase, ICDH.: isocitrate dehydrogenase, G6PDH: glucose-6-

phosphate dehydrogenase, CP: creatine kinase, FDPase: fructose diphosphatase, GPT:

glutamate-pyruvate transaminase, GOT: glutamate-oxaloacetate transaminase,
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3) BWEMONE MDH ¢ ICDH it Delbrueck &®M75#:, FDPase 13 Taketa & Pogell
#9, CP 1% Tanzer & Gilvargl®, GPT & GOT i3 Bergmeyer & Bernt OFE® G6PDH i
Delbrueck 5MH5{ED THIFEL 12o ¥2Mi#kI3 CP 3 creatine-glycine buffer (0.1 M. pH9.0). GPT
& GOT % phosphate buffer (0.1 M. pH7.6) %2\, it 3T triethanolamine buffer (0.15M.
pH7.6) ZHERL I, EHIEOL2%IE 3.0ml T 25°C, 3 SRR 21572 » 17, EHEEIRT~T
BRMBBROBINE e 3 ), Eiki—HEOMHESD mg B H OREORIBETED LI,

4) BHOWE WIHO LEUFETR Lo,

5) #3E  fructose-diphosphate (D Naif, glucose-6-phosphate  Ba #i. DL-isocitrate it
Sigma Y, oxaloacetate i British Drug House f§, NADH, NADP, ATP 3 Boehringer #, L-
malic acid, e-keto acid, alanine, asparatic acid, glycine, creatine i3 FnYGHiZESl % Blv Tz, TEMER
EORMBIBESE 12 Boehringer B2 {FHL 17
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Fig. 1 Seasonal variations in the activity levels of MDH and ICDH of Kokanee salmon.
The results are given as mean values of a female one. Bars are the standard error of
the mean. Enzyme activities are expressed as ymoles/hr./mg protein.
=, one year-old fish; o, two-year-old fish; e, three-year-old fish
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Fig. 2 Seasonal variations in the activity levels of FDPase and G6PDH of Kokanee
salmon liver.
The results are given as mean values of a female one. Bars are the standard error
of the mean. Enzyme activities are expressed as pmoles/hr./mg protein.
« one-year-old fish, o two-year-old fish, « three-year-old fish
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Fig. 3 Seasonal variations in the activity levels of CP, GPT and GOT of Kokanee
salmon muscle.

The results are given as mean values of a female one. Bars are the standard error of
the mean. Enzyme activities are expressed as pmole/br./mg protein.
= one-year-old fish, o two-year-old fish,  three-year-old fish
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