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ABSTRACT. - Adult C. dimerus were exposed for 2 months to endosulfan (ES) during summer or winter. Pituitaries were
processed for Western blot (WB) or immunohistochemistry (IHQ) to evaluate LH and FSH content. WB showed a decrease
in the pituitary ir-FSH content and an increase in that of LH in exposed fish during summer, correlating with the morpho-
metric analysis of ir-cells. In winter the opposite tendencies were observed in pituitary content. This supports the role of ES
as an endocrine disruptor and the existence of seasonal variations in gonadotropin’s responsiveness to ES.
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Introduction

The organochlorine insecticide endosulfan (ES), used in
a variety of crops, shows high toxicity to non-target animals,
causing histopathological alterations in pituitary and testes
of fish. Follicle-stimulating hormone (FSH) and luteinizing
hormone (LH) control gametogenesis and gonadal steroido-
genesis. Abundance of immunoreactive (ir) FSH and LH
cells in the pituitary can vary during the reproductive cycle
(Shimizu et al., 2003). This study aimed to determine the
effect of subchronic exposure to environmentally relevant
concentrations of ES on LH and FSH pituitary content in
adult Cichlasoma dimerus, a South American freshwater
Perciform teleost, comparing between high and low repro-
ductive seasons.

Methods

Adult C. dimerus were exposed to 0.03,0.1 or 0.3 ug/L
waterborne ES or solvent (acetone, ctrol treatment) for 2
months (n = 5) with water renewal every 48 h and 12:12
photoperiod. Two experiments were carried out, during sum-
mer (Jan.-Feb., high reproductive season; 28 +/- 2°C) and
during winter (Jul.-Aug.; 23 +/- 2°C). Pituitaries were
homogenized for analysis using SDS-PAGE Western blot or
processed for IHQ (anti-Fundulus heteroclitus bFSH and
bLH; Pandolfi et al., 2006). Optical density of the ir-bands
and area and diameter of ir-cells were measured. Testes were
fixed in Bouin’s solution for histological analysis. The sam-
ple size did not allow any statistical analysis.

Results and Discussion

Exposure to ES during summer causes a decrease in FSH
pituitary content and an increase in that of LH (Fig. 1). These
changes correlate with the morphometric analysis (area and
diameter) of ir-cells. Fish exposed during winter showed
opposite tendencies in gonadotropins pituitary content and no

correlation with cells” morphometry. At summer time both
sexes have mature germ cells; testes of treated males show a
higher amount of sperm at both seasons, suggesting ES could
disrupt the normal onset of spermatogenesis.

Conclusions

This preliminary work supports the role of ES as an
endocrine disruptor and the existence of seasonal variations
in gonadotropins’ responsiveness to ES, likely due to differ-
ent regulation at both seasons, in C. dimerus.
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Figure 1. - Relative optical density of BFSH (A) and BLH (B) for
the summer experiment (normalized by B tubuline). Immunoblots
are shown below each bar.
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