The role of estrogen in gonadal sex differentiation in
protandrous anemonefish Amphiprion clarkii
~Immunohistochemical localization of P450scc
in gonads of male and female phases~
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ABSTRACT. - To obtain basic information on the mechanism of endocrine control of sex change, we examined the sexual
differences in the expression of the steroidogenic enzyme, cytochrome P450 cholesterol side-chain cleavage enzyme
(P450scc), in the gonads of the protandrous anemonefish. In the ambisexual gonad of fish in the male phase, strongly
P450scc immunopositive cells were localized to cellular interstices both in mature testicular and in immature ovarian tis-
sues. In the mature ovary of fish in the female phase, immunopositive cells were observed in the interstitial tissue among
oocytes and in the thecal layer enclosing developed oocytes. These observations suggest that the ambisexual gonad of male
phase has the ability to produce androgen in both the testicular and ovarian tissue.
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Introduction

Anemonefish are protandrous hermaphrodites. Sex ste-
roid hormones have significant effects on sex differentiation
and sex change in teleosts, however, little is known regard-
ing the sites of production of these sex hormones. In this
study, we used an immunohistochemical method to localize
steroid producing cells (SPCs) in the gonads of male and
female fish in the anemonefish.

Methods

Wild-caught adult anemonefish from Okinawa, Japan,
were anesthetized, and their gonads were removed for histo-
logical analysis. Immunohistochemical detection of P450scc
was performed as previously reported (ljiri ez al., 2006).

Results and Discussion

In the ambisexual gonads in the male phase, many
strongly P450scc immunopositive cells were localized to
cellular interstices in both mature testicular tissue (Fig. 1A)
and immature ovarian tissue (Fig. 1B). There was no differ-
ence in the intensity of the reaction in testicular and ovarian
tissues. In the ovary of fish in the female phase, strongly
immunopositive cells were observed in the thecal layer
enclosing developed oocytes and in the interstitial tissue
among oocytes (Fig.1C, 1D). Nakamura et al. (1994) report-
ed that serum levels of 11KT were high and E2 were low in
the male phase, whereas in the female phase, 11KT were low
and E2 levels were high.

Conclusions

Our findings together with these results suggest that
SPCs in the ambisexual gonad of male phase have the ability
to produce androgen not only in testicular tissue but also in
ovarian tissue.
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Figure 1. - Light micrographs of gonads of A. clarkii in male phase
(A, B) and female phase (C, D) show P450scc immunopositive
cells (arrowhead). Scale bar = 20 um. PO, peri-nucleolus oocyte; Y,
yolk oocyte; SC, spermatocytes; S, sperm.
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