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ABSTRACT - The use of underarm and body care cosmetics with oestrogenic chemical excipients (particularly the
parabens) and the hypothesized association with breast cancer incidence, particularly in women. It is noted that the
type of cosmetic product is irrelevant (e.g. antiperspirant/deodorant versus body lotion, moisturizers or sprays versus
creams) and attention must focus on issues of actual exposure to chemicals through continued dermal application of
body care products and the endocrine/hormonal activity and toxicity of the chemicals in the formulations. To evaluate
the estrogenic activities of parabens such as ethylparaben, butylparaben, propylparaben, isobutylparaben and
isopropylparaben, we used recombinant yeasts containing the human estrogen receptor [Saccharomyces cerevisiae
ER + LYS 8127], human breast cancer MCF-7 cell lines and human estrogen receptor o and f3. In E-screen assays,
isopropylparaben is the most estrogenic paraben, and in ER competition assay, isobutylparaben is the most estrogenic
paraben. We evaluated isopropylparaben was most active in the recombinant yeast assay, followed by propylparaben,
ethylparaben, isobutylparaben and butylparaben. Results from this study demonstrate that parabens are observed in
human endocrine system. Therefore, we have shown that the parabens is induced the estrogenic activities similar to

17B-estradiol and Bisphenol-A.

Key words: ethylparaben, butylparaben, propylparaben, isobutylparaben, isopropylparaben, estrogenic effect,

endocrine disruptor
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Table 1. Proliferative effect of parabens

Compound Corae RPP® RPE*
17B-estradiol 1x107° 1 100%
butyl paraben 1x107° 1x107 82.07%
propyl paraben 1x107° 1x107* 88.53%
ethyl paraben 1x107* %107 83.26%
isobuty] paraben 1x107° 1107 94.09%
isopropyl paraben 1x107 1x107™ 103.87%
bisphenol-A 1x107® 1x10™ 91.85%

C,ex is the concentration of the test compound giving maximal

. proliferation

RPP"(relative proliferative potency) is the ratio of the Cmax of the
test compound to that of 17B-estradiol.

RPE‘(relative proliferative effect) is the ratio of maximal cell yield
of the test compound to that of 17f-estradiol, expressed as a per-
centage.
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Fig. 1. Proliferation of MCF-7 proliferation treated with E2 (17p-estradiol) (A), BPA (B),ethylparaben (C), propylparaben (D),
butylparaben (E), isobutylparanben (F), isopropylparaben (G). Cell number after treat ment of cells for 3 days with the
indicated concentrations of chemicals is expressed as fold induction relative to that of cells treated with vehicle (0.1%
ethanol) alone (1.0). E2 of (B)~(G) is expressed as fold induction value at E2 10-9M. each point is mean of three

determinations and significant differences as compared with control :
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Fig. 2. Estrogenic activity of E2 (17p-estradiol) (A), BPA (B), ethylparaben (C), propylparaben (D), butylparaben (E), isobutyl -
paranben (F), isopropylparaben (G) in Yeast recombinant assay. Each absorbance value is detected after treatment of
yeast with the indicated concentrations of chemicals is expressed as absorbance value at 420 nm. E2 of (B)~(G) is expressed
absorbance value at E2 10-9M. each point is mean of three determinations and significant differences as compared with

control : * P<(.05.
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Table 2. Relative binding affinity of parabens to human ERa
and ER

ERa ERB
Compound 1Cy RBA" 1Cy RBA®
17B-estradiol 429x10° 100 9.13x107 100
butyl paraben 173107 0.025  1.95x107°  0.047
propyl paraben  2.33x107° 0018  3.66x107°  0.025
ethyl paraben 127107 0.003  1.33x107  0.007
isobutyl paraben  4.51x107  0.952  1.94x107"  0.471
isopropyl paraben  2.46x107°  0.017  3.06x10°  0.030
bisphenol-A 370107 0333 5.00x107° -

Each value was the mean of triplicate determinations in more three
experiments.

“ICs, is the concentration of the compound that inhibits binding of
17B-estradiol to ER by 50%

PRBA was calculated by the equation (ICs, of 17B-estradiol/IC,, of
competitor)x 100
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Table 3. Estrogenic activity of parabens in the Yeast Screen

Compound ECspa Cmaxb
17B-estradiol 1x107"° 1x107
butyl paraben 1x107° 1107
propyl paraben 1107 1x107
ethyl paraben 1x107 1x107
isobutyl paraben 1x107° 1x107*
isopropyl paraben ix107 1x107°
bisphenol-A 1x107"° 11077

Each value was the mean of triplicate determinations.

*EC;, is the concentration of the test compound giving half-maxi-
mal estrogenic activity.

*C_ .. is the concentration of the test compuond giving maximal

max

estrogenic activity.
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