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Competitive Binding of Alkylphenols to Human Estrogen and Androgen Receptors

Kanako SATOH" and Fumiko NAGAT"

The binding affinities of various alkylphenols (C,Ha,+1-C¢Hs-OH) for human estrogen receptor o (ERa) and B (ERp),

and androgen receptor (ADR) were determined by non-RI binding receptor assay. The binding potency of alkylphenols to

both ERa and ER[3 seems to be related to the number of alkyl carbons (n).

Nonylphenol (NP, n=9) had the highest binding

affinity for ERa (ICso = 7.2x 107 M) and ERB (ICs, = 8.0x 107 M). Dodecylphenol (DP, n=12), t-octylphenol (t-OP, n=8)
and octylphenol (OP, n=8) also bound to both ERa and ER[ with an equal relative affinity. The ICs, values of NP and OP

for ERs approximate their concentrations, which influence the endocrine function of the fishes.

pentyphenol (PeP, n=5) and propylphenpl (PrP, n=3) had binding affinity for ERa.

Hexylphenol (HP, n=6),
Furthermore, NP, DP and t-OP had

notable binding affinity for ADR, and the ICs, values were 1.3x 10° M, 1.3% 10 M and 7.4x 10 M, respectively. These

results suggest that some alkylphenols might have diverse effects on the endocrine system in vivo.

Phenol (n=0),

methylphenol (MP, n=1), and ethylphenol (EP, n=2) had no binding affinity for these receptors.
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Table 1. Data on alkylphenols

R Chemicals Abbreviation R Supplier Purity (%)
Phenol H- Wako >99.5
4-Methylphenol MP CH;- Tokyo Kasei >99
4-Ethylphenol EP C,Hs- Kanto Kagaku >97.0
4-n-Propylphenol PrP n-C;H,- Kanto Kagaku 98.6
4-n-Pentylphenol PeP n-CsHy;- Kanto Kagaku 99.0
OH 4-n-Hexylphenol HP n-CgH3- Kanto Kagaku 99.6
4-n-Octylphenol opP n-CgH,7- Kanto Kagaku 98.6
4-t- Octylphenol t-OP (CH;3);CCH,C(CH3),- Tokyo Kasei >93
4-n-Nonylphenol NP n-CoHo- Kanto Kagaku 99.5
4-n-Dodecylphenol DP n-C;,H,s- Kanto Kagaku 70 80
Table 2. Binding affinities of alkylphenols for ERa, ER and ADR
ERo ERB ADR
Chemicals 1C5o (M) RBA-o* ICso (M) RBA-B® ICso (M) RBA-AY
DES 1.6x107 100 1.7x10% 100 9 -
Mibolerone 9 - 9 - 1.7x10% 100
Benzene NE? - NE - NE -
Phenol NE - NE - NE -
MP NE - NE - NE -
EP NE - NE - NE -
PrP 1.1x10™* 0.015 9 - NE -
PeP 1.0x107 0.160 9 - NE -
HP 9.8x10°° 0.163 9 - NE -
oP 9.8x10° 0.163 1.2x107 0.142 >1.9x10™ <0.009
t-OP 2.0x10° 0.800 2.4x10° 0.708 7.4x107 0.023
NP 7.2x107 2.22 8.0x107 2.13 1.3x107 0.131
DP 1.4x10° 1.14 1.2x10° 1.42 1.3x10° 0.131
a)RBA-o and b)RBA-f3 were calculated as a ratio of the ICs, value of diethylstilbestrol (DES) to that of the chemicals.
¢)RBA-A was calculated as a ratio of the ICs, value of mibolerone to that of the chemicals. d)Not determined. ¢)NE; no
effect at 1.9x 10 M.
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