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Influence of maturation status on vitellogenin induction in the
Japanese whiting Sillago japonica
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Abstract : By comparing male Japanese whiting during early spermatogenesis and late spermatogenesis, we
have investigated whether maturation status is involved in vitellogenin (Vg) induction (induction of serum
vitellogenin after exposure to estrogen). Fish were exposed, via the surrounding water, to two different
concentrations of 17B-estradiol (E:; E. conc. nominal 10 and 50 pg/mL (actual 8 and 36 pg/mL)). After 14
days, all fish were sampled, and gonadal development and abnormality after E. exposure were determined
by calculation of the gonadsomatic index (GSI: gonad weight x 100 / body weight) and histological
examination of the gonads; in addition, serum levels of steroid hormones and vitellogenin were measured.

Serum levels of Vg were higher in fish during early spermatogenesis than in fish during late
spermatogenesis. Moreover, significantly lower testis mass (GSI) and serum levels of androgen (11-
ketotestosterone) were observed in fish during early spermatogenesis than in fish during late
spermatogenesis. The results indicate that Vg induction is influenced by maturation status, suggesting that
male fish are more sensitive to estrogenic exposure during early spermatogenesis.
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Fig. 1 Changes in the gonadosomatic index (GSI) in male
Japanese whiting held at 17°C/natural photoperiod
(Group N) and at 17°C/8L (Group S). Data are
mean = SE (n=3-3).
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Table 1 17B-Estradiol (E.) concentrations in the aquarium seawater in the different experimental
treatment
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groups over the 14-day

E> concentration (pg/mL)

Treatment

| day 7 days 10 days 14 days after
Group N Group S Group N Group S Group N Group S Group N Group S
Control <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
DMSO control <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1
10 pg/mL E> 7.0 6.9 7.3 7.4 8.7 8.3 7.4 8.7
50 pg/mL E: 32 31 35 35 41 39 37 37
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Fig. 2 Condition factor (A) and hepatosomatic index Fig. 3 Gonadosomatic index (GSI) in male Japanese
(HSI) (B) in male Japanese whiting in Group N (N) whiting of Group N (A) and Group S (B) at the end
and Group S (S) at the end of 14 days exposure to of 14 days exposure to E2. Data are mean * SE.
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Fig. 4 Testis from male Japanese whiting in Group N.
(A) Testis from initial control fish, showing scarce
spermatozoa in lobule and thickened lobule walls.
(B), (C) Testis from control fish (B) and DMSO
control fish (C) at the end of the experiment,
showing all stages of germ cell development. (D)
Testis from fish exposed to 10 pg/mL E. for 14
days, showing normal development similar to that of
control fish. (E) Testis from fish exposed to 50
pg/mL E, for 14 days, showing degradation of germ
cells. Scale bars represent SOpm.
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Fig. 5 Testis from male Japanese whiting in Group S.
(A) Testis from initial control fish, showing no
spermatogenic cells with residual sperm. (B), (C)
Testis from control fish (B) and DMSO control fish
(C) at the end of the experiment, showing all stages
of germ cell development. (D), (E) Testis from fish
exposed to 10 pg/mL E. for 14 days. Two out of
four fish exposed to 10 pg/mL E. showed normal
development of germ cells (D); the other two fish
showed degradation of germ cells (E). (F) Testis
from fish exposed to 50 pg/mL E. for 14 days,
showing degradation of germ cells. Scale bars
represent S0pm.
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Fig. 6 Serum levels of [1-ketotestosterone (11KT) in
male Japanese whiting of Group N (A) and Group
S (B) at the end of 14 days exposure to E,. Data
are mean = SE. Numbers in parentheses indicate
the number of specimens analyzed.
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Fig. 7 Serum levels of E. in male Japanese whiting in
Group N (N) and Group S (S) at the end of 14
days exposure to E,. Data are mean = SE. E,
concentrations less than the detection limit (<30
pg/mL) are denoted by ND. Numbers in parentheses
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Fig. 8 Serum levels of vitellogenin (Vg) in male

Japanese whiting in Group N (N) and Group S (S)
at the end of 14 days exposure to E.. Data are
mean = SE. Vg concentrations in all control fish
and fish from Group S exposed to 10 pg/mL E.
were less than the detection limit (<<50 ng/mL).
Numbers in parentheses indicate the number of
specimens analyzed.
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