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Changes of Serum Vitellogenin Levels during the Course of Annual
Reproductive Cycle of the Loach, Misgurnus anguillicaudatus

Tetsuo TERANISHI*, Akihiko Hara** and Hiroya TaAxAmAsHT*

Abstract

Quantitative alterations of vitellogenin in the serum of the loach, Misgurnus
anguillicaudatus, collected from rivers in the suburbs of Hakodate were examined
in relation to changes of their ovaries during the annual reproductive cycle.

The gonadosomatic index (GSI) of female loaches began to increase in April
and reached a maximum in June. Spawning of the loaches appeared to occur
repeatedly in the months from July to September, with a gradual decrease in GSI
throughout that period. During the successive months toward March, GSI in
female loaches remained relatively low. It was noticed that a considerable
number of the females examined in these months retained normal ovarian cocytes
at various stages of vitellogenesis. Remarkable differences in GSI values were
found among females sampled in every month of the year, which corresponded
histologically to an asynchronous type of the development of ovarian oocytes
in the fish. -

The presence of two protein fractions containing phosphorus and lipids was
detected by polyacrylamide gel disc electrophoresis in the serum of mature
female loaches but not in that of male and immature female fish. Treatment of
adult male loaches with estradiol could induce the appearance of these protein
fractions in their sera. The proteins were identified as vitellogenin by dise
immunoelectrophoresis and Ouchterlony’s immunodiffusion test using an anti-
loach egg yolk antiserum.

Vitellogenin was present in females captured in every month of the year except
for a small number of fish in which ovaries did not contain vitellogenic oocytes.
In relative quantification of vitellogenin in each individual fish by the radial
immunodiffusion method of Mancini, mean levels of serum vitellogenin showed a
prominent increase in April with a rise in GSI values, reached a peak in May,
remained high until up to July, then decreased quite gradually in parallel with a
decreagse in GSI during the spawning period. In the sexually inactive months
from October through March, vitellogenin was detectable still clearly, though
small in amount generally, in sera of most of the females examined. Serum
vitellogenin levels, which were checked in relation to histological maturity of
ovaries in each fish, exhibited a tendency to become increasingly high as
vitellogenesis in each ovarian oocyte advanced and as the number of vitellogenic
oocytes increased in the ovary.
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The characteristic profiles of serum vitellogenin in the loach may reflect the
phenomena that the fish as a whole have a long period of high reproductive
activities during the year, and that each of them can carry out multiple spawn-
ings at different times of that period according to different individuals. The
implication of serum vitellogenin in the maintenance of yolky oocytes in loaches
of sexually inactive periods is to be studied further.
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Fig. 1. Seasonal changes of gonadosomatic indices (GSI) and hepatosomatic indices (HSI) .
of female loaches in which serum vitellogenin was detectable (@) or undetectable
(o) by the Ouchterlony’s test.
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Fig. 2. Sections of ovaries of female loaches sampled in April (a), June (b), July (c),

October (d), January (e), and March (f), fixed in Bouin’s fluid and stained with
hematoxylin-eosin. x 27.
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Fig. 3. Electrophoresis of blood serum proteins of mature male (1), immature female
(2), estradiol-treated male (3), and mature female (4-6) loaches. 0 locates the
origin of protein migration. Vitellogenin fractions are shown by arrow-heads.
1-4, protein staining; 5, phosphoprotein staining; 6, lipid staining.

Fig. 4. A. Disc immunoelectrophoretic pattern of serum of a mature female loach.
Vitellogenin fractions are shown by arrows. B. Detection of vitellogenin of the
loach by the Cuchteriony’s immunodiffusion method. 1, rabbit anti-loach egg yolk
antiserum; 2, serum of mature female loach; 3, extract of mature ovary of loach;
4, serum of immature female loach; 5, serum of estradiol-treated male loach; 6, serum
of normal male loach.
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Fig. 5. Changes of gonadosomatic indices (GSI) and relative levels of serum vitellogenin
of female loaches during the annual reproductive cycle. GSI values of the fish in
which serum vitellogenin was undetectable by immunological tests and of those in
which a sufficient amount of serum was not available for quantification, were
excluded from the representation.
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Fig. 6. Relation between relative levels of vitellogenin and stages of oocyte development
in female loaches. Each of the marks in the figure corresponds to each of the fish
with most advanced ovarian oocytes at the primary yolk stage (o), the secondary
yolk stage (=), the tertiary yolk stage (m), and the migratory nucleus stage (o).
The mark with an asterisk indicates the fish showing ovulation.
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