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Table 5 (Continued)

Cowper’s gland
(mg/100 g bw)

BC/LA (mg/100 Glans penis

g bw)

Seminal vesicle

Ventral prostate
(mg/100 g bw)

Body weight

(&

Doses (mg/kg

per day)

Chemicals

(mg/100 g bw)

(mg/100 g bw)

7.0+1.0
6.9+1.0

23.5+1.1
23.840.7
24.74+2.2
24.5+1.3

117.2+8.2
119.9+14.1
1234+16.4
117.0+9.1

912+12.5
78.1+19.8
85.6-+19.9
76.6+9.4"

359432
341472
40.016.0
374456

288.8+18.4
290.14+7.3

Vehicle +TP
10+TP

287.9+14.4

270.9422.5

7.14+1.6
8.0+1.1

50+TP

200+TP

11.7+1.8"

523466

10.24£1.2™

6.5+0.6"

288.2+14.8

1.440.3™

Flutamide+TP

3 Numbers in parenthesis are reduced dose because toxic signs were observed during the study.

* Significantly different from vehicle control or vehicle plus TP at P < 0.05.

#* Sjgnificantly different from vehicle control or vehicle plus TP at P <0.01.

—, no data because animals died during the study.
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contain estrogen receptors, which may mediate the
weight changes observed in the rats given these
chemicals. The seminal vesicle weight in rats given
diphenyl-p-phenylenediamine and the glans penis
weight in rats given 4,4’-(hexafluoroisopropylide-
ne)diphenol, EE, and bisphenol A increased in the
high-dose group and the middle- and high-dose
groups, respectively. However, the control values
for these organs in all of the studies varied
considerably, and some of the accessory sex organ
weight values for the groups tested with these
chemicals are within the control ranges. Therefore,
whether these chemicals exhibit an androgen
agonistic property could not be determined. On
the other hand, the seminal vesicle weight in rats
given nonylphenol decreased in the high-dose plus
TP group, but an apparent dose dependency was
not observed. Furthermore, the seminal vesicle
weight in this group was within the control ranges
of other studies. Thus, nonylphenol was also not
classified as an androgen antagonistic chemical.
Further supportive data using in vitro assays are
needed to determine the androgen agonistic or
antagonistic effects of the chemicals examined in
the Hershberger assay.

We did not classify chemicals as having an
androgen agonistic effect or as inhibitors of the
agonistic effect of TP if the organ weight of rats
given the chemical increased without any clear
dose-dependent relationship or if the organ weight
of rats given the chemical decreased but did not
decrease in rats given the chemical plus. TP. On the
other hand, the organ weights of rats given a
particular chemical plus TP increased, but the
same change was not clearly observed in rats given
only chemical alone. This phenomenon is very
interesting and suggests that the administration of
these chemicals increases the availability or in-
creases the action of TP.

Some chemicals have been found to have both
estrogenic and androgenic effects in in vivo or in
vitro assays (Cupp and Skinner, 2001; Re et al,,
2001; Waters et al., 2002; Raun Andersen et al.,
2002). Morphological testicular changes were
detected in toxicological studies of estrogen ago-
nistic compounds, such as EE or diethylstilbestrol
(Atanassova et al., 1999; Yamasaki et al., 2002a),
and the testicular changes and weight changes of
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male accessory sex organs are thought to be
attributable to increased secretion of FSH by the
hypophysis following administration of estrogenic
compounds for long periods (Atanassova et al.,
1999). On the other hand, a decrease in ovary
weight, increase in number of immature follicles in
the ovaries, and increase in mammary gland
secretion were detected in a repeated-dose oral
toxicity study of the androgenic compound
methyltestosterone (Okazaki et al., 2001). In the
present study, uterotrophy by the androgen deri-
vatives testosterone enanthate and methyltestos-
terone and increased accessory organ weights by
estrogenic compounds equilin, norgestrel and
estrone were detected. Estrogen and androgen
receptors are said to be present in the accessory
sex organs of male rats and mice (Re et al., 2001;
Weihua et al., 2001; Williams et al., 2001), and
specific androgen receptors have been demon-
strated in the uterus of rats and mice (Beri et al,,
1998). In our reporter gene assay, the PC10 values
for ER-alpha of testosterone enanthate and
methyltestosterone were 17140 and 173235, re-
spectively, compared with values for EE and
bisphenol A of <30 and 602983 (Yamasaki et
al., 2002b), respectively. Thus, the affinity for
estrogen receptor alpha of testosterone enanthate
and methyltestosterone in the reporter gene assay
was higher than that of bisphenol A. The utero-
trophy induced by androgen derivatives in the
uterotrophic assay and increase in male accessory
sex organ weights by estrogen compounds in the
Hershberger assay may be receptor-mediated
changes. Further studies using the receptor bind-
ing assays and reporter gene assays for androgen
receptors as well as an aromatase assay are needed.
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