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Abstract

In this study, degradation of estrone (E1) and 17a-ethynylestradiol (EE2) by gamma-irradiation and subsequent reduction of

estrogenic activity as a function of absorbed dose were conducted using the yeast two-hybrid assay. Relative potency of E1
and EE2 compared to estrogenic activity of 173-estradiol (E2) was found to be 0.0144 and 0.1605, respectively. More than
90% of E1 and EE2 (both 5.0 x 10™ M) was removed at an absorbed dose of 5 kGy, but more than 40% of estrogenic activity
still remained. The addition of TiO; catalyst appeared to improve the removal efficiency of E1 and decrease estrogenic activity

while there was no significant effect for EE2. Additionally, the calculated estrogenic activity of E1 and EE2 based on a
regression model was well correlated with the observed activity.
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£ Sigma-Aldrich Co.(St Louis, MO, USA)AFIA FA&R
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Table 1. Characteristics and quantitative analysis of 1783-estradiol (E2), estrone (E1) and 17a-ethynylestradiol (EE2)

E2 EE2 El
oH i 7
Chemical structure . l 4
=]
HO HOT T
Molecular weight (g/mol) 272.4 296.4 270.4
Solubility (mg/L) 39 - 133 4.8 08 - 124
log Kow 3.94 4.15 3.43
Retention time (min) 15.665 14.448 13.022
lonization channel (m/z) 272, 213, 172 213, 160, 296 270, 146, 185
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Fig. 1. Concentration-response curve of 17[3-estradiol (E2),
estrone (E1) and 17a-ethynylestradiol (EE2). The
curves were determined using Eq. (2) in text.

3)

a = maximum relative estrogenic activity
b = minimum relative estrogenic activity
Xo = ECso (50% effective concentration of estrogenic

chemicals)
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Table 2. Regression parameters for concentration-response
curve of 17[-estradiol (E2), estrone (E1) and 17
a-ethynylestradiol (EE2). The curves were deter-
mined using Eq. (2) in text

E2 EE2 El
a 115.9501 95.4480 108.2533
b -0.4814 -1.0454 -0.5717
Xo (ECso, M) 1.4387x10°  8.9655x10°  1.0000 x 10
R’ 0.9666 0.9821 0.9666
I;z::s:;’ 1.0000 0.1605 0.0144
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Fig. 2. Chemical degradation (a) and estrogenic activity
reduction (b) of estron (El, 5.0 x 10° M) by gamma-
ray treatment. Significant difference (*) was deter-
mined using Dunnett’s test with a p < 0.05.
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Fig. 3. Chemical degradation (a) and estrogenic activity
reduction (b) of 17a-ethynylestradiol (EE2, 5.0 x
10° M) by gamma-ray treatment. Significant differ-
ence (*) was determined using Dunnett’s test with
ap <0.05.
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