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Antiandrogenic and Estrogenic Activities of Diphenyl Ether Herbicides
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Antiandrogenic and estrogenic activities of diphenyl ether herbicides [nitrofen (NIP), chlomitrofen (CNP),
chlomethoxynil, bifenox, fluazifop-butyl and CNP metabolite (CNP-amino)] were investigated using two sensitive
reporter gene assays based on human androgen receptor (hAR) and human estrogen receptor a (hER a)- mediated
mechanisms. The order of antiandrogenic potentials of six herbicides were as follows: CNP > chlomethoxynil > NIP >
CNP-amino > bifenox (fluazifop-butyl; no activity). It is noteworthy that antiandrogenic activities of CNP and
chlomethoxynil were about 3-fold higher than those of AR antagonist such as vinclozolin and fenitrothion. The order of
estrogenic potentials of six herbicides were as follows: CNP-amino > CNP > fluazifop-butyl > NIP > bifenox =
chlomethoxynil. In particular, CNP-amino indicated higher estrogenic activity than ER agonist such as p,p-DDT.
Additionally, these data were consistent with the binding affinities of the herbicides to hAR and hER o obtained from
receptor binding assays. These results suggest that diphenyl ether herbicides might act as AR antagonist and/or ER
agonist. Therefore, it is possible that the chemicals having a common structure of diphenyl ether may be candidates for

the endocrine disruptors.



