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Tsutomu Kuwanara and Kazuo Moriwaxi: Studies on
Population Fluctuation of the Red-backed Vole,
Clethrionomys rufocanus bedfordiae (Unomas) (JI)

Zymograms of serum esterases in the red-backed

vole separated by starch-gel electrophoresis
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in the vole populations, Clethrionomys rufocanus bedfordiae
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Studies on Population Fluctuation of the Red-backed
Vole, Clethrionomys rufocanus bedfordiae (THOMAS) (JID

Zymograms of serum esterase in the red-backed

vole separated by starch-gel electrophoresis

Tsutomu Kuwanara® and Kazuo Moriwagi®

Summary

Serum esterases of the red-backed vole (Clethrionomys rufocanus bedfordiae) were separated.
by starch-gel electrophoresis (For technical details, see Moriwaxr ¢f al., Genetics 63: 193, 1969)
and isozyme bands were demonstrated by a histochemical method employing «-naphthyl acetate
as a substrate.

Sera used in the present study were taken from 148 voles collected from 9 populations
which differed in habitat. The esterase zymograms showed different electrophoretic patterns.
among the individuals; these are summarized schematically in Fig. 1. Throughout this ex-
periment, the serum of inbred Long Evans rat (Ratfus norvegicus) has been used as a standard.

When the esterase bands were numbered in turn from the fastest, 20 bands in the vole
and 5 in the rat were identified on the anodal side (Fig. 1), No esterase bands were observed.
on the cathodal side. The 20 esterases in the vole can be divided into £ groups; one consists:
of 11 bands, Es-2, Es-4, Es-5, Es-7, Es-8, Es-10, Es-11, Es-13, Es-17, Es-19 and Es-20, which
are rather varizble among the individuals and the populations, and the other consists of 9
bands, Es-1, Es-4, Es-6, Es-9, Es-12, Es-14, Es-15, Es-16 and Ee-18, which are counsidered to be
indispensable to the vole, because the esterase patterns in this animal seem always to be
constructed on the basis of these 9 bands.

A comparison of the esterase patterns of the 9 populations from Hokkaido showed that.
the Daikoku island and Teshio populations had exactly the same patterns, but that the rest
of them had obviously different patterns.

When 10-% M-eserin, 1073 M-PCMB (p-chloromercuribenzoic acid) and 103 M-EDTA (ethy-
lendiamine tetraacetic acid) were used as inhibitors to facilitate the grouping of the esterases,.
eserin clearly inhibited specific bands, whereas PCMB and EDTA showed no effect. Esterases:
inhibited by eserin were Es-5 in the Long Evans rat and Es-8 in the vole; these are hoth.

considered to be cholinesterase,
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