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This study investigated the effects that water temperature and the administration of estradiol-178 (E2)
had on the sex ratio and growth of the Japanese eel, Anguilla japonica. Glass eels (total length=6.5
cm) were differentiated into an E2 group and an E2-free group and then they were reared for about
four months at three water temperature levels of 20°C, 24°C, and 28°C. The results showed that the
young eels survived normally at the rearing water temperature of >24°C, and grew to a mean size
of 20 cm (total length). In the E2-free group, temperature was not found to increase the sex ratio
(feminizing rates); however, the sex ratio of the E2-administrated group was found to be a little higher
at a high temperature (28°C). The growth of the E2 group was lower than the growth of the E2-free
group at 24°C and the E2 concentration levels in the plasma at 24°C were found to be significant after
the end of the E2 administration period (178 days). Therefore, we thought that long-term admin-
istration of E2 must be considered to be the reason for growth decline in spite of the prominent sex
ratio effect. Our results indicate that temperature was not related to an increase in the feminizing rate
(sex ratio) in the Japanese eel, Anguilla japonica, and other environmental factors (rearing density, sal-
inity, etc.) that have the possibility of inducing ovarian differentiation must be investigated.
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Fig. 1. Changes of body weight (BW, A~C) and total length
(TL, D~F) of E2-free and estradiol-17 (E2) treated eels
in various rearing water temperature. A: Change of
body weight at 20°C, B: Change of body weight at 24C,
C: Change of body weight at 28°C, D: Change of total
length at 20C, E: Change of total length at 24C, F:
Change of total length at 28°C. Data are expressed as
the mean + SEM (n=30). * p<0.05, ** p<0.01
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Table 1. Sex distribution in gonads of E2-free and E2-treated eels in various rearing water temperature

Rearing water

Sex ratio (%)*

Group Survival rate (%)%
temperature Female Male Unidentified

20C E2-free 16.7 40 433 20
E2-treated 30 20 50 15

U E2-free 133 63.3 233 88
E2-treated 90 10 - 81

28T E2-free 6.7 80 133 80
E2-treated 9.3 6.7 - 72

* Sex ratio and survival rate were determined at the end of E2 treatment during 4 months (127 days). Data are expressed as the

mean+*SEM (n=25~30).
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Fig. 2. Photomicrographs of histological section of gonads in
the Japanese eel, Anguilla japonica. A: Undifferentiated
gonad of glass eel (X800), B: Chromatin nucleolus stage
(X800), C: Perinucleous stage (X800), D: testis in the eel
(X400).
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Fig. 3. Changes in plasma estradiol-17 (E2) levels in a E2-free
and E2-treated Japanese eel during experiment periods
(A and B) and after experiment periods (C) at 20, 24 and
28°C. A significant difference was observed between col-
umns indicated by different letters (a: has no significant
difference, b: has significant difference). A: 68 days, B:
127 days, C: 178 days. Data are expressed as the
mean*SEM (n=10).
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