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It is well known that many pesticides possess hormonal activity, and affect the developments
of wildlife and mammals including human. Currently, pyrethroid insecticides are in
worldwide use to control in and outdoor pests, providing potential for environmental exposure.
Hormonal activities of these pyrethroid insecticides, however, have been little studied, and the
developmental effects of them were no reported. Therefore, we firstly examined the potential
estrogenic activities of some pyrethroid insecticides (permethrin, cypermethrin, tetramethrin,
deltamethrin, sumithrin, fenvalerate and bioallethrin) by immature rat uterotrophic assay,
luciferase reporter gene assay and Calbindin-Dg, (CaBP-9k) gene expression assay. Uterine wet
weights were increased by permethrin, and the permethrin-induced weights were inhibited by ICI
182780 in the uterotrophic assay. On the other hand, tetramethrin significantly reduced uterine and
vaginal wet weights, and also inhibited the E2-induced weight increases at all doses tested.
Cypermethrin and sumithrin had a tendency to increase uterine weights, although not
statistically significant. Permethrin and cypermethrin dose-dependently increased the
luciferase activity in reporter gene assay. Northern blot analysis showed that permethrin
induced CaBP-9k mRNA expression whereas tetramethrin inhibted. Subsequent studies were
conducted to investigate the possible developmental effects of four pyrethroid insecricides -
(permethrin, cypermethrin, sumithrin and teramethrin). Either diethlbestrol (DES) or
178 -estradiol (E2) was used as a reference control in this study. Pyrethroid insecticides were
administered to Sprague Dawley rats via subcutaneous injection at 6 to 18 days of gestation or
1 to 5 days after birth. In utero treatment of permethrin (10mg/kg/day) in female rat resulted in
significant increases in uterine and ovarian weights while significant decreases in serum E2
concentration, uterine and ovarian ERa mRNA levels. Sumithrin and permethrin led to
acceleration in vaginal opening of female rat, while delay in preputial separation of male after
neonatal treatment. Anogenital distances of PND 18 were significantly reduced in
sumthrin-treated, and permerhrin-treated male rats after neonatal treatment. All the pyrethroid
insecticides tested caused significant increases in uterine weights on PND 18, while
significant reductions in the first diestrus phase when neonataly treated. In addition, exposure
to pyrethroids in neonatal period led to significant reduction in relative brain weight in female
rat on PND 18, but its weight was recovered in diestrus phase. In summary, Qur experimental
data demonstrate the possibilities of developmental effects of pyrethroid insecticides via
estrogenic or antiestrogenic activity.
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