2.3. Animals

Laboratory details regarding rat strain, age of castration, age at start of dosing, day of autopsy, animal diet,
and the number of animals housed per cage are summarized in Table 1. Two laboratories used Crj:CD (SD)
rats castrated at 6 weeks old, and the test substances were administered 1 week after castration. One
laboratory used Brl Han: WIST Jcl (GALAS) rats castrated at 6 weeks old, and the test substances were
administered 2 weeks after castration. In all of the laboratories, the rats were weighed, weight-ranked, dnd
assigned randomly to each of the experimental and control groups after they had recovered from their
operation. Body weight and clinical signs were recorded daily throughout the study. Rats were provided with
water and a commercial diet ad libitum. The animals were kept under SPF conditions. All animals were cared
for according to the principles outlined in the guide for animal experimentation prepared by The Japanese
Association for Laboratory Animal Science.

2.4. Administration

We performed each test according to the protocol proposed by the OECD (OECD 2000, 2002, 2003). Each
test substance was orally administered via a stomach tube for 10 consecutive days at approximately the same
time each day. A vehicle control group receiving only corn oil was used in both versions. For the antagonistic
- version, 0.2 mg/kg/day of TP was coadministered each day by subcutaneous injection in the dorsal region
after the oral administration of each chemical. The volume of the corn oil solution containing the TP was 0.5
mlkg. In the agonistic version, a positive control group of animals received TP injections alone. The group
size in all cases was six rats. The volume of the corn oil solutions containing each of the test chemicals was 5
ml/kg. The animals were killed by bleeding from the abdominal vein under deep ether anesthesia
approximately 24 hours after receiving their final dosage. The five mandatory tissues, the ventral prostate and
fluid, seminal vesicle and fluid, the levator ani and bulbocavernosus muscle complex (LABC), glans penis, and
Cowper’s gland, were carefully dissected free of adhering fat and weighed to the nearest 0.1 mg. We also
weighed the liver in 3 laboratories, and paired kidney and adrenal weights were measured in 1 laboratory.

2.5. Statistical analysis

We received the information from the coordinator of this Phase 3 validation after all tests were finished
that the participating laboratories received pairs of the test chemicals (i.e., L and E, F and G Iand C, or K
and D), so we analyzed the data using the following analytical methods between the vehicle control group
and the same chemical groups in the agonistic version, and the TP group and the same chemical groups in the
antagonistic version. In addition, coded A and F were nonylphenol, B and G were dinitrophenol, E and L
were trenbolone, C and I were p,p’-DDE, and D and K were linurone. Body weight and organ weight data
were analyzed by Bartlett’s test for homogeneity of variance. When the variance was homogeneous at a
significance level of 5%, one-way analysis of variance was performed. If a significant difference was found,
the difference between the control group/TP group and each of the dosage groups was analyzed with
Dunnett’s test. If the variance was not homogeneous, the Kruskal-Wallis test was used. If a significant
difference was found, the difference between the control group/TP group and each of the dosage groups was
analyzed by the nonparametric Dunnett’s test. On the other hand, differences in body weight and organ
weight between the control group and the TP group, coded A or B in the agonistic version and between TP
group and the group using coded H, G or F in the antagonistic version were assessed for statistical
significance by the two-tailed Student's t test. For graphical presentation, the sex accessory organ data were
normalized to visually compare the shapes of the responses produced by each laboratory. For this
normalization, the control value was set to 100% in the agonistic study, and 100% in the TP without coded
compound in the antagonistic study. Analyses of variance were performed on the data from each laboratory
and for the pooled laboratory data; these normalized values were not analyzed statistically.
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3. Results
3.1. Agonistic version

Body weights, clinical observations, and optional organ weights: Terminal body weights in rats given L
were significantly lower than in rats given vehicle alone in Labs #2 and 3, and tendency towards lowering of
the terminal body weights was observed in Lab #1. No abnormal clinical signs were observed in any of the
rats that were treated with each substance. The paired kidney weights in rats given substance A and TP were
significantly higher than in rats given only the vehicle in Lab #3, and the liver weights in rats given A and TP
were also higher than in rats given the vehicle only in Lab #2.

Accessory sex organ weights: The accessory sex organ weights of rats given TP only in all laboratories
were higher than these of rats given the vehicle alone, confirming the reliability of this study. Almost all
accessory sex organ weights and total five organs in rats given L were higher than in rats given the vehicle in
all laboratories. The LABC weights in rats given E was significantly higher than in rats given the vehicle in
Lab #2, but the normalized change in this organ was not apparent. Normalized weight changes of the glans
penis in rats given coded L showed the weakest response among five organs.

3.2. Antagonistic version

Body weights, clinical Ageneral observations, and optional organ weights: Two rats given I plus TP died
with toxic signs such as decreasing body weight, soft feces, reddish urine and weakness at 7-10 days after the
administration in Labs # 2 and # 3, respectively. The terminal body weights in rats given I plus TP or K plus
TP were significantly lower than in rats given TP only in 2 laboratories. The paired adrenals in rats given K
plus TP were significantly higher than in rats given TP in Lab #3. The liver weights in rats given I plus TP
were higher than in rats given TP in all laboratories, and increased liver weights were also observed in rats
given Cin Lab # 1.

Accessory sex organ weights: All accessory sex organ weights of rats given H which is a positive
compound, flutamide, plus TP were lower than those of rats given TP, confirming the reliability of this
version. Almost all the accessory sex organ weights in rats given I plus TP and K plus TP were significantly
lower than in rats given TP in all laboratories. Some accessory sex organ weights in rats given C plus TP and
D plus TP were also lower than in the rats given TP. Although the LABC weight in rats given G plus TP was
significantly lower than that in the TP group in Lab #2, the normalized change of this organ was not so
apparent. The total of the five accessory sex organ weights in rats given I plus TP and K plus TP was lower
than in rats given TP in all laboratories. The seminal vesicle weight changes in rats given I plus TP and K
plus TP were most sensitive among the five organs.

4. Discussion

Japanese laboratories performed the validation studies of Phase 2 using methyltestosterone, vinclozolin
and p,p -DDE as a part of the national validation program with the result that the Hershberger assay proposed
by the OECD was suggested to be a good screening assay to detect androgen agonistic and antagonistic
effects (Yamasaki et al. 2003a).

We also perfprrhed the Hershberger assay using coded chemicals as part of a national validation Phase 3
as the next step for the OECD guideline process of this assay. The weights of all the accessory sex organs
from the experimental animals in all the laboratories exhibited significantly the same changes in the agonistic
version; almost all organ weights increased in the rats given coded substance L, and no organ showed any
response in rats given coded substances A and B. We received the information from the coordinator of this
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validation study after all tests were finished that a group of L and E was the same compound and a dose of L
was higher than that of E, and that A and B were reported to have no agonistic properties and L and E were
a weak agonistic compound. In addition, the nommalized weights of all the tissues treated with coded
substances in each assay fell within narrow ranges. Therefore, we think that the Hershberger assay is a good
screening assay for detecting the androgen agonistic effects of chemicals. The findings that the terminal body
weights in rats given coded L were depressed in all laboratories and no body weight changes were detected in
rats given coded substance E in all laboratories mean that a dose of L was a toxic level and a dose of E had no
observed effect. The androgen agonistic effects were detected by the administration of toxic level in this
study, but weak agonistic and antagonistic properties of some weak chemicals were detected when non-toxic
level doses were administered (Yamasaki et al. 2003a, 2003b).

In the antagonistic version, almost all the sex accessory organs decreased in rats given coded substances I
plus TP and K plus TP in all laboratories compared with each organ weight in the rats given TP only, and
some organ weights also decreased in the coded substance C plus TP and D plus TP groups. No changes were
detected in rats given coded substances F and G. These findings demonstrate that coded substances I, C, K,
and D had antagonistic properties and coded substances F and G had no antagonistic properties. We accepted
the information;, substances F and G were negative compounds, I, C, K and D were weak antagonistic
compounds, and H was a positive control compound, flutamide; the groups of substances I and C, or K and D
were the same compound, and dose levels of I and K were higher than those of C and D. We also received the
information that C and I were p.p-DDE and D and K were linurone. The ventral prostate and glans penis in
Lab #1, the seminal vesicle and LABC in Lab #2 and the ventral prostate, LABC and Cowper’s glans in Lab
#3 were significantly affected in the rats given coded substance C plus TP. In addition, the ventral prostate in
Lab #1 and seminal vesicle in Labs #2 and #3 were significantly affected in rats given coded substance D
plus TP. The differential effects across laboratories were observed in rats given coded C plus TP and D plus
TP. We found that the most sensitive organ among the five accessory sex organs was the prostate and/or
seminal vesicle in our previous validation Phase 2 study, and in the Hershberger assays using various
chemicals (Yamasaki et al. 2003a, 2003b). The ventral prostate and/or seminal vesicle were responded with
or without significant differences in rats given coded substances C plus TP and D plus TP, so we determined
that coded C and D have androgen antagonistic properties. On the other hand, the LABC weight in rats given
coded substance G plus TP was significantly lower than that in the TP group in Lab #2, but the normalized
change of this organ was not so apparent. Therefore, the Japanese data in this study demonstrated that the
Hershberger assay is considered to be a good screening assay for detecting the androgen antagonistic effects
of chemicals. The findings that some animals died in rats given coded substance I and decreased body
weights were detected in rats given K and I, and the liver weights increased in rats given I mean the coded
substances I and K were at a toxic dose level. In addition, the liver weights increased in rats given C in one
laboratory, so a dose of C may be at a toxic level. The general toxicity is considered to be important for this
assay, because a 10% change in terminal weight is suggested to affect some Hershberger assay endpoints
(Marty et al. 2003). '

In conclusion, we performed the OECD validation study Phase 3 using coded chemicals. All five
accessory sex organs responded with statistically significant changes in weight within a narrow window in
the agonistic and antagonistic versions, and no false positive or false negative results were observed in this
study. Therefore, the Japanese studies support the Hershberger assay as a reliable and reproducible screening
assay for the detection of androgen agonistic and antagonistic effects.
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