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Introduction:

Polycyclic aromatic hydrocarbons (PAHs) are
ubiquitous environmental contaminants derived from
incomplete combustion and crude oil. Benzo[a]pyrene
(B[a]P), the representative PAHs, is typically associated
with toxicity, B[a]P also has been suggested as
endocrine  disrupter by  negatively  impacting
reproduction; decrease in egg output, estradiol-178 (E,)
and vitellogenin production. In this study, we
investigated the effects of B[a]P on ovarian maturation
of chameleon goby, Tridentiger trigonocephalus.

Methods:

Matured 7. trigonocephalus were exposed to
waterborne B[a]P (0, 10 and 20 wg/L) for 30 days with
renewal rearing condition. After exposure, liver and
gonad were fixed, embedded and stained with
hematoxylin and eosin for histological observation.
Levels of steroids; testosterone (T), E, and 17,20B-
dihydroxy-4-pregnen-3-one (17a20BP) from ovary were
quantified by radioimmunoassay (RIA). As target genes
for B[a]P exposure, cytochrome P450 1A1 (CYPIA1)
and estrogen receptor B1 (ERP1) from liver and

Fig. 1. Effects of B[a]P on steroid production from ovary (A), relative expression levels of CYP1A1, ERB1 from liver and
mPRa from ovary (B) and testis (C). Values are meantSE. Numbers indicated sample size. Data were analyzed using
Kruskal-Wallis test and the Bonferroni's adjusment. Asterisks show significant differences from controls (P < 0.05).
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membrane progestin receptor o (mPRa) from ovary were
cloned partially and their expression was quantified by
real-time PCR.

Results and discussion:

In histological observations of ovary and testis, there
were not any significant differences followed by B[a]P
exposure. However, B[a]P caused swelling of lipid
droplet from liver in both of females and males. In the
production of steroid hormones from ovary, B[a]P
significantly decreased E, compared to controls.
Moreover, B[a]P also decreased the ratio of E,/T and
E,/17020BP. Similarly, B[a]P inhibited the aromatase
activity in killifish [1] and E, production in cuvier [2]. In
the transcription of target genes, B[a]P increased
transcription of CYP1A1 and decreased transcription of
ERP1 mRNA dose-dependently in liver from females.
There were not any significant differences in
transcription of mPRa from ovary, although the values
were slightly increased with high fluctuation. In males,
B[a]P increased the transcription of CYP1Al and
decreased transcription of ERB1. These results suggested
that B[a]P may act as an antiestrogen with inhibition of
E2 production and transcription of ERB1 in chameleon
goby. Future study with aromatase activity or
vitellogenin production will provide more detailed
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mechanism of endocrine disruption by exposure to
B[a]P.

Conclusion:

The results from this study suggested that ovarian
maturation in chameleon goby is affected with increase
in transcription of CYP1A1, decrease in E, production
and transcription of ERP1 by exposure to B[a]P.
Moreover, B[a]P may act as an antiestrogen in the
process of maturation of chameleon goby.
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