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OECD Validation of the Hershberger Assay in Japan: Phase 2-Dose Response of
Methyltestosterone, Vinclozolin and p,p’-DDE

Kanji Yamasaki', Masakuni Sawaki' Ryo Ohta’, Hirokazu Okuda’, Seiichi
Katayama®, Tomoya Yamada®, Takafumi Ohta® Tadashi Kosaka’ and William

g
Owens

' Chemicals Evaluation and Research Institute, Oita, Japan 3-822

* Food Drug Safety Center, Kanagawa, Japan 257-8523

? Japan Bioassay Research Center, Kanagawa, Japan 257-0015

* Mitsubishi Chemical Safety Institute, Ibaraki, Japan 314-0255

* Sumitomo Chemical Company, Osaka, Japan 554-8558

6 Panapham Labotatories Co., Ltd., Kumamoto, Japan 869-0425

7 Institute of Environmental Toxicology, Ibaraki, Japan 303-0043

® Environmental Health and Safety Division, OECD, Paris, France 75016

Abstract:

The Organization for Economic Co-operation and Development (OECD) has
initiated the development of new guidelines for the screening and testing of
potential endocrine disrupters. The Hershberger assay is one of the assays selected
for validation based on the need for in vivo screening to detect androgen agonists
or antagonists by measuring the response of five sex accessory organs and tissues
of castrated juvenile male rats: the ventral prostate, the seminal vesicles with
coagulating glands, the leavator ani and bulbocavernosus muscle complex, the
Cowper’s glands, and the glans penis. The Phase 1 feasibility demonstration stage

of the Hershberger validation program has been successfully completed with
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single androgen agonist and a single antagonist as reference substances. Phase 2
validation program as employs a range of additional androgen agonists and
antagonists as well as Soa-reductase inhibitors. Seven Japanese laboratories have
contributed Phase 2 wvalidation studies of the Hershberger assay using
methylitestosterone, vinclozolin and p,p’-DDE. The methyltestosterone doses were
0, 0.05, 0.5, 5 and 50 mg/kg/day and those of vinclozolin and p,p’-DDE were 0, 3,
10, 30 and 100 mg/kg/day. All chemicals were orally administered by gavage for
10 consecutive days. In the antagonist verision of the assay using vinclozolin and
p,p’-DDE, 0.2 mg/kg/day of testosterone propionate was coadministered by
subcutaneous injection. All five accessory sex preproductive organs and tissucs
consistently responded with statistically significant changes in weight within
narrow window. 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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CHREH) (Hershberger LB & Androgen receptor binding assay O B4
Toxicology, 2004, in press)

Comparison of the Hershberger Assay and Androgen Receptor Binding Assay

of Twelve Chemicals

Kanji Yamasaki, Masakuni Sawaki, Shoji Noda, Takako Muroi, Saori Takakura,
Hideo Mitoma, Satoko Sakamoto, Makoto Nakai, Yoshikuni Yakabe

Chemicals Evaluation and Research Institute, 3-822, Ishii, Hita, Oita 877-0061,

Japan

Abstract:

We performed the Hershberger assay of 12 chemicals based on the OECD draft
protocol. The chemicals tested by the Hershberger assay were phthalic acid di-n-
hexyl ester, phthalic acid di-n-amyl ester, phthalic acid di-n-propyl ester,
diethylstilbestrol, 17 -estradiol, tamoxifen, 5_-dihydrotestosterone,
dichlorodiphenyldichloroethane, cyproterone acetate, 6 -methyl-17 -hydroxy-
progesterone, atrazine, and spironolactone. Phthalic acid di-n-hexyl ester, phthalic
acid di-n-amyl ester, and phthalic acid di-n-propyl ester are phthalates;
diethylstilbestrol and 17_-estradiol are estrogenic chemicals; tamoxifen is partial
estrogen receptor antagonist with mainly estrogenic properties; 5 -
dihydrotestosterone is an androgen derivatives; dichlorodiphenyldichloroethane is
a reference androgen antagonistic chemical; cyproterone acetate, 6 -methyl-17 -
hydroxy-progesterone, and spironolactone have an androgenic steroid structure
and are known as androgen antagonistic chemicals; and atrazine is a reference
endocrine disruptor. We also subjected these chemicals to the receptor binding
assay for androgen. A clear androgen agonistic effect was detected in 5 -
dihydrotestosterone, and an androgen antagonistic effect was observed in five

chemicals: cyproterone acetate, spironolactone, 6 -methyl-17 -hydroxy-
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progesterone, phthalic acid di-n-amyl ester, and dichlorodiphenyldichloroethane.
By contrast, diethylstilbestrol, 17_-estradiol, tamoxifen, 5 -dihydrotestosterone,
dichlorodiphenyldichloroethane, cyproterone acetate, 6_-methyl-17_-hydroxy-
progesterone, and spironolactone were positive in the receptor binding assay for
androgen. Three estrogenic chemicals, diethylstilbestrol, 17 -estradiol, and
tamoxifen, were negative in the Hershberger assay with receptor binding affinity.
On the other hand, the Hershberger assays of three phthalates were performed at
the same dosages, and the results showed androgen antagonistic affinity only in

the assay of phthalic acid di-n-amyl ester without receptor binding affinity.
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TEREHN (30 WEITH T 5 Hershberger BB : Toxicology, 183: 95-115, 2003)

Immature Rat Uterotrophic Assay of Eighteen Chemicals and Hershberger
Assay of Thirty Chemicals

Kanji Yamasaki, Masahiro Takeyoshi, Masakuni Sawaki, Nobuya Imatanaka,

Kazutoshi Shinoda, Mineo Takatsuki

Chemicals Evaluation and Research Institute, 3-822, Ishii, Hita, Oita 877-0061,

Japan

Abstract:
We performed an immature rat uterotrophic assay of 18 chemicals and
Hershberger assay of 30 chemicals to assess the relationship between the results of

two assays. The chemicals tested by the immature assay were 4-n-amylphenol, p-

dodecyl-phenol, p-(tert-pentyl)phenol, 4-cyclohexylphenol, 4-(1-
adamantyl)phenol, 4, 4'-thiobis-phenol, diphenyl-p-phenylenediamine, 4-
hydroxyazobenzene, 4-(phenylmethyl)phenol, 4.4'-
(hexafluoroisopropylidene}diphenol, 2,2-bis(4-hydroxyphenyl)-4-methyl-n-
pentane, 4,4'-(octahydro-4,7-methano-5H-inden-5-ylidene)bisphenol, 4.4'-
dihydroxybenzophenone, 2,2'.4 4'-tetrahydroxybenzophenone, 4-

hydroxybenzophenone, 2,4,4'-trihydroxybenzophenone, testosterone enanthate,
and methyltestosterone. The chemicals tested by the Hershberger assay were the
18 chemicals tested in the uterotrophic assay plus the following: 17alpha estradiol,
estrone, equilin, norethindrone, norgestrel, ethynyl estradiol, bisphenol A,
bisphenol B, bisphenol F, 4-tert-octylphenol, p-cumyl phenol, and nonylphenol.
All chemicals examined in this study were positive in a reporter gene assay for
ER-alpha. In the immature rat uterotrophic assay, all chemicals induced
uterotrophy and p-(tert-pentyl)phenol, 4.4'-thiobis-phenol, 4-
(phenylmethyl)phenol, 4,4'-(hexafluoroisopropylidene)diphenol, 2,2-bis(4-
hydroxyphenyl)-4-methyl-n-pentane,  4,4'-(octahydro-4,7-methano-5H-inden-5-
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ylidene}bisphenol, 4,4'-dihydroxybenzophenone, 2,2'.4.4'-
tetrahydroxybenzophenone, 4-hydroxybenzophenone, and 2.4.4'-
trihydroxybenzophenone exerted both estrogen agonistic effect and reduced the
estrogenic effect of ethynylestradiol. In the Hershberger assay, a clear androgen

agonistic effect was detected in the androgen derivatives testosterone enanthate

and methyltestosterone.
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#HT 5,
__ Hershberger assay: dose response studies on trenbolone and vinclozoline

Krotlinger et al., Bayer AG.

trenbolone & vinclozoline # {# f§ L 7= Hershberger assay T# Y . OECD Phase 2
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_ Effecis of some phthalates on the selected enzymes activities in wistar rat testis.
Wiadrowska et al., National tnstitute of Hygien, Poland.
DEHP ; 2000mg/kg, BBF ; 2000mg/kg, DBP; 2400mg/kg % wistar rat (Z 10
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_ Pituitary-thyroid axis in the postnatal rat offspring following gestational and

tactational exposure to bisphenol.
Kobayashi et al., Chiba University.
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_ Analysis of microarray data revealed the long-term effects of neonatal exposure to

gemnistein and bisphenol on gene expression in mice.

Fukata, et al., Ciba Universtiy.
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_ Possible effects of metoxychlor on ACTH secretion through domanine

Lufente, et al., Spain.
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