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Seasonal Variations in the Metabolic Activities of Tissue Constituents
of Some Fishes-1V
Changes in the activity levels of the muscle glycolytic enzymes by
spawning of Kokanee salmon

Toshio NAKAI, Takeshi SHIBATA and Tsuneyuki SAITO

Abstract

The seasonal variations in the activity levels of seven glycolytic enzymes
obtained from the muscle of Kokanee salmon, Oncorhynchus nerka f. keneryli,
have been studied over a 10-month period.

The fish examined were divided into two groups, one group included the two-
or three-year-old spawning fish, and the other the one-year-old non-spawning fish.

The activity levels of the enzymes observed showed, a slight difference between
the two groups during the spawning period (Oct.) e.g., the decreasing rates of the
levels were very remarkable, especially those of lactate dehydrogensse (LDH)
and glyceraldehyde 3-phosphate dehydrogenase (GPDH), in the spawning
group as compared with the non-spawning one.

These results are expected to show a slowdown of the metabolic rates of the
fish during the spawning period. ‘
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PGM: phosphoglucose mutase, PGI: phosphoglucose isomerase, ALD: aldolase, GPDH:

glyceraldehyde-3-phosphate dehydrogenase, PGK: phosphoglycerate kinase, PK: pyru-
vate kinase, LDH: lactate dehydrogenase
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Fig. 1 Seasonal variations in the levels of phosphoglucose mutase (PGM), phosphoglucose
isomerase (PGI) and aldolase (ALD) activities of Kokanee salmon.
Each point represents the mean value from five to seven fishes.
Bars are the standard error of the mean. Enzyme activities are expressed as pmoles/
br./mg protein
s, one-year-old fish; o, two-year-old fish; e, three-year-old fish
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Fig. 2 Seasonal variations in the levels of glyceraldehyde 3-phosphate dehydrogenase
(GPDH), phosphoglycerate kinase (PGK) and pyruvate kinase (PK) activities of
Kokanee salmon.

Each point represents the mean value from five to seven fishes.

Bars are the standard error of the mean. Enzyme activities are expressed as yzmoles/
hr./mg protein

=, one-year-old fish; o, two-year-old fish; e, three-year-old fish

~ 243 —



bk Xk & % B [XXT,3

€ 2500F 2500

& 2000 2000¢
2
=)
=
=%
v
£
_‘é' 1500 1500F
=
]
3
2
g
¥
1000 ¢ 1000
500 500 . A e
Jun. Aug. Oct. Jun. Aug - Nov. Jan. Apr.

Fig. 3 Seasonal variations in the level of lactate dehydrogenase (LDH) activity of
Kokanee salmon.
Each point represents the mean value from five to seven fishes.
Bars are the standard error of the mean. Enzyme activities are expressed as umoles/
hr./mg protein
s, one-year-old fish; o, tow-year-old fish; e, three-year-old fish

x ®

b X T XGROBREROERRE S I TOREEIKB T, BERBEROEESRHC R
b, Biicher 5Dt constant proportion groups OFENBD SN LB L ERTTREEN L
105, EEEREER DD LA GPDH & LDH OFEM Vv AVOELHHEETH 5, BT 5 2FERAL
34ATIA 8 Bix LDH OEHEMSEML TV 523, GPDH OEMMSHELLBPLTEY, fE
FEEOFEEHS LA LTV S0 E 5 bIRdBEREED L I CIRHEN ¢ 22w, UL, EIEFMDIL0
ARV TFNOBROERLBP L TR Y, BERSEOHEENRIL T3 LEL N3, Efic
F 3 3 CORREEOHEBMHTICER T 5 »iz—Tmhc i+ 5 C L IXR#ETH 503, FHCENZR
HEUTERBC = A NF —EEETORDNELTZUMAC LZTrES,

LDH OH&icid 5 » 7o MERIKBWT, R LDH OFEESERT58ENIET 4V
P4 ADOEERT S EV5MESD 5 b, e 2w XFAEIRIZS DD LDH 74 V¥4 4%
BFELTHAW b, LDHESEOEL2 7 4 VF 4 oOHE» 6ERT I LOFEELERLD
N3,

%1z, GPDH OHAK b 0.3 M mannit AR L b & KCl iHOEFBEEVEH U3 L™ 2
BEEOERBEST 5LV OBED 5 b, ARROESHLEHIREFMHMEOREHSERT 5 7 &8
HiHEEIN D,

L L, BREELGEET ER L L TRBREARONR, BRACEADRES, BHER, &
FIZ 1213 2 DD effector DFEFE, FE~FUDOHELZEBAEALON DY, BRHTIRIASLG 1D
1 OORE L TRt 2MA 3LEBHS 5,

-} #
b AT XOEIT B 0—F (24K 3ER) LEPFLVT V-7 (1ER) ROVWTHADE
— 244 -



1970} ISt € A A GAMEREROENC X 3L

¥RBER 78 (PGM, PGL ALD, GPDH, PGK, PK, LDH) ODEERTEHEL ~ 0L DR EIREAL % 885 L,
WEEDOHBRNET 12, ZOBRRKROL SERIN S,

1) 1 FRTRIHEHNCEEBRL 395, BRACEESENT 2RO b 0L -1

2) 28f} 3ERTREIFEMOIOBRE, WTNOBERLERL~VOED 2 R U 12, #ic
LDH & GPDH OZ{LHEETH -1z,

3) EIT AN~ S LEINLLOS v~ P TREBEREEOE(L/ 2 — 2 bR - Tz,

4) EEDPRENCI, MEREEROENSBA T, D, b2 v 2ORBEEENELTVWE L &
PBHEEIN 3B,

£l &
b 2 v RRRCHER 2O O ANEE 30 3 TS T YRS L ATROF X I EREL 7,

p:d ®
1) Delbrueck, A., et al. (1959). Biochem. Z., 331, 273.
2) Adam, H., (1961). Biockem. Z., 335, 25.
3) Mec Cready, R. M. & Hassid, W.Z. (1957). in Colowick, S.P. and Kaplan, N.O. (Editors),
Methods in Enzymology, 3, 137 p. New York; Academic Press.
4) Leloir, L.F. & Paladjni, A.C. (1957). in Colowick, S.P. and Kaplan, N.O. (Editors),
Methods in Enzymology, 3, 143 p. New York; Academic Press.
5) Clark, V.M. & Kirby, A.J. (1963). Biochim. Biophys. Acta, 78, 732.
6) WmamB(1953). Sd b3 565 p. BRIk
7) hIRRE - SEE & - FEET (1970). JiiokEfm 21, 234
8) Singh, 8.H. & Kanungo, M.S. (1968). J. Biol. Chem. 243, 4526.
9) Clausen, J. & Hustrulid, R. (1969). Biockem. J. 111, 219.
10) rhapfRME - S8H & - WHEET - kRE
11) 2@ & - hIARE - FEMELT (1969). dtiokdsm 20, 217.
12) Arnold, H. & Pette, D. (1968). European J. Biockem., 6, 113.

— 945 —



	0240.tif
	0241.tif
	0242.tif
	0243.tif
	0244.tif
	0245.tif

