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Seasonal Variations in the Metabolic Activities of Tissue Constituents
of Some Fishes-II.

Acid-soluble nucleotides and related compounds in the liver
of kokanee salmon

Nobuo Sek1, Toshio Kanaya, and Tsuneyuki Sarro**

Abstract

Free nucleotides and related compounds in the liver of kokanee salmon
(Oncorhynchus nerka f. kenerlyi) at different periods were determined by anion
exchange chromatography. The following compounds were detected: adenine,
adenosine, guanosine, hypoxanthine, inosine, nicotinamide, AMP***, ADP,
ATP, IMP, UMP, UDP, UDPAH, UDPH, UDPUA, NAD, NADP, ADPR, ATPR
and GMP. These nucleotide patterns at different periods not only resembled
one another but also resembled those obtained from the liver of other fishes. The
contents of total adenine nucleotides based on DNA content increased gradually
untill spawning, whereas UDP-sugars predominate in the uracil nucleotides that
decreased prior to spawning. It seems that this decrease associates with the
deterioration of the synthesis of polysaccharides.
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(Laboratory of Biochemistry, Faculty of Fisheries, Hokkaido University)

*kk  Abbreviations : AMP, UMP, ete., 5’-phosphate of the nucleosides; ADP (ATP), ete.,
5’-di (tri) phosphates of the nucleosides; UDPAH, UDP-N-acetylhexosamine; UDPH,
UDP-hexose ; UDPUA, UDP-uronic acid ; NAD, nicotinamide adenine dinucleotide;
NADP, nicotinamide adenine dinucleotide phosphate; ADPR, adenosine diphosphate
ribose; ATPR, adenosine triphosphpte ribose.
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Fig. 1. Anion-exchange chromatography of the acid soluble substances of
the liver of kokanee salmon (Male)

The extract was separated on a Dowex 1-X8 fomate column by stepwise elution.
Fraction size was 10ml. Eluting solvents: I, 0.0056 N formic acid (FA); 3, 0.02N
FA; 5, 01N FA; 7, 01N FA+0.IN sodium fomate (SF); 8, 0.1 N FA+02N
8F; 9, 0.1N. FA+0.3N 8F; 10, 01N FA+04N SF; 11, 0.IN FA+0.5N SF;

12, 0.1 N FA+4-0.7N SF; 13, 0.1 N FA+1.0N SF.
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Fig. 2. Chromatograms of the nucleoside and base fraction extracted from
the liver of kokanee salmon (Male) :

Exchanger used is Dowex 1-X2 (200400 mesh, » 1x4 cm). The eluting solvents
were as follows: A, 0.2 N NH,OH-0.02 N HC1-0.01 N Na,B,0;; B, 0.15 N NH,0H-0.03 N
HCL0.01 N Na,B,0,; C, 0.05N NH,0H-004 N HCI-00IN Na,B,0,. Fractions of
10 ml were collected and absorbance at 260 mu was measured.
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Table 1. Changes in nucleotide contents of the liver of kokanee salmon

Month Jun. Oct. Nov.
Sex* M [ ¥ M F M F
Nucleotide ! pmoles/g wet weight
AMP 0.47 0.52 0.61 0.74 1.00 0.78
ADP 0.57 0.47 0.64 0.43 0.28 0.28
ATP 0.60 0.54 0.64 0.52 0.26 0.24
IMP 0.16 0.10 0.26 0.23 0.11 0.12
Adenine nucleotides 1.80 1.63 2.18 1.92 1.65 1.42
UMP 0.14 0.14 0.09 0.10 0.03 0.05
UDP 0.05 0.03
UDPAH 0.13 0.19 0.14 0.19 0.11 0.14
UDPH 0.20 0.25 0.29 0.22 0.23 0.07
UDPUA 0.18 0.25 0.24 0.40 0.13 0.24
Uracil nucleotides 0.65 0.83 0.81 0.94 0.50 0.50
NAD 0.20 0.19 0.31 0.16 0.08 0.07
NADP . 0.06 0.02
ADPR 0.06
ATPR 0.14 0.16 0.14 0.12 0.09 0.13
GMP 0.01 0.13 0.09
TOTAL 2.79 2.81 ’ 3.47 ’ 3.23 2.45 2.16

* M: Male, F: Female

Table 2. Nucleosides and bases of the liver of kokanee salmon
pmoles/100g wet weight

Date | Sex | Adenosine Hypoxanthine Adenine Guanosine Inosine
Jun. M* 1.1 1.3 11.2 — 13.4
26 | F 1.0 1.8 11.4 — 15.0
Oct. M 1.3 4.8 6.8 1.5 6.1
2 F 1.6 3.5 5.1 0.5 2.9
Nov. | M 30 | 5.7 49 2.2 9.3
51 F 2.9 7.4 5.7 1.2 6.6

* M: Male, F: Female
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Fig. 3. Changes in the amounts of adenine nucleotides (left) and uracil nucleotides
o Male, ~—+ Female: pmoles/umole DNA-P; o----o Male, 2----» Female:
pmoles/g wet weight.
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