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Seasonal Variations in the Metabolic Activities of Tissue Constituents
of Some Fishes-III
On the activity of energy-metabolizing enzymes in the muscle and
liver of Kokanee salmon

Toshio NAKAI, Takeshi SHIBATA and Tsuneyuki SAITO

Abstract

Seasonal variations in the activity levels of some energy-metabolizing enzymes,
eleven glycolytic and three concerning the TCA cycle, have been studied in the
muscle and liver of Kokanee salmon, Oncorhynchus nerka f. kenerlyi.

In June, Biicher’s principle of constant proportion groups of glycolytic
egzymes was seen to hold for the enzymes including triosephosphate isomerase
(TIM), glyceraldehyde 3-phosphate dehydrogenase (GPDH), phosphoglycerate
mutase (GPM), phosphoglycerate kinase (PGK) and enolase (EN) found in the
muscle and liver.

In October and November this principle did not hold for the muscle but did for
the liver.

From these results it may be considered that in the fish muscle the constant
proportion in the activity of glycolytic enzymes is closely related to the phy-
siological conditions of the fish.
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AR E CREEARTORKRE A7z,
ALD: aldolase, EN: enolase, GDH: alfa-glycerophosphate dehydrogenase, GPDH: gly-
ceraldehyde 3-phosphate dehydrogenase, GPM: phosphoglycerate mutase, LDH: pyru-
dehydrogenase, PEK : phosphofructokinase, PGK: phosphoglycerate kinase, PK: pyru-
vate kinase, PGM: phosphoglucose mutase, TIM: triosephosphate isomerase, MDH:
malate depydrogenase, ICDH.: iso-citrate dehydrogenase, FUM: fumarase
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Fig. 1. Seasonal variations in the activity levels of some energy-metabolizing enzymes of
Kokanee salmon muscle.
Enzyme activities are expressed as ymoles/hr./ g tissue.
The results are given as mean values for five fisheses of a female one.
o, glycolytic enzymes; X, TCA cycle enzymes.
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Fig. 2 Seasonal variations in the activity levels of some energy-metabolizing enzymes of
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Kokanee salmon liver.

Enzyme activities are expressed as umoles/hr./ g tissue.

The results are given as mean values for five fisheses of a female one.
s, glycolytic enzymes; X, TCA cycle enzymes.
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