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Jointed Estrogenic Activities of Bisphenol A and Three of Its Analogs
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Abstract: The combined effect of environmental endocrine disruptors( EEDs) is one of the hottest topics. The estrogenic activities of BPA,
BPAF, BPAP; BPF were tested based on recombinant gene yeast assay . Six mixtures were designed based on the result of the tests each of which
had an equitoxic ratio ray (ECyy or ECs, ). The ECs, values are 6.81 x 10 mol*L™",7.44 x 10" " mol*L™", 1.43 x 10 > mol*L™",7.52 x
10 mol*L™" for BPA, BPAF, BPAP and BPF respectively, which reveals that the estrogenic activities order among the four bisphenols was
BPAF > BPA > BPF > BPAP. The experiment shows that when BPA mixes with BPAF; BPAP and BPF in different ratios individually, different
combination effects are produced. It reveals that the combined ratios of the components may affect the combined effect. The dose addition model
and the independent action model are used to identify the combined effect. They are testified to be more intuitionistic and more comprehensive
than other joint effect indices.
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Fig.1 Structures of the four bisphenols
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Table 1 Concentrations of the bisphenols in mixtures

e Ak WL
MIX1 BPA + BPAF ECyo 1 ECyo
MIX2 BPA + BPAF ECs) : ECso
MIX3 BPA + BPAP ECipECyp
MIX4 BPA + BPAP ECsp - ECso
MIX5 BPA + BPF ECy :ECyp
MIX6 BPA + BPF ECs : ECso

2 HBR55H

2.1 HAMES YRR T T

SR FH () 21 L DR % BE V5 43 51 0 %2 BPA BPAF
BPAP. BPF 55 4 Fl XUy A4 & ) 51— A H B 25 0%
PR, RN W1 12 AU BB L, S0 e £ 1k
AT PN B 15 31 B A2 77 -, i 2 (CDRCO (I 2) L &5 1t
T, WS HL Weibull B84 RS 1R B M STHL o — 1 H
(1) EE U 3 v 1 i e, U B R WK 2,



262 7N 53

B o 30 &

FT2 4 FOWEMLE Y B IAE I E Weibull £EL"
Table 2 Weibull models for the four bisphenols

ey 8 g o Ko
Jmol* L.~ ! Jmol* L.~}
BPA  22.61605 4.5074 0.97501 2.12E-06  6.81E-06
BPAF  26.34376 4.3713 0.98668 3.02E-07  7.44E-07
BPAP  15.39658 3.1743 0.98705 2.77E-06  1.43E-05
BPF 22.80993 4.5318 0.98519 3.22E-06  7.52E-06
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Fig.2  Dose-response curves of the four bisphenols
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Table 3 Weibull models for the six mixtures

REY) a B R? ECso/mol*L~"
MIX1 27.289 01 5.18478 0.988 20 3.371 68E-06
MIX2 28.122 16 5.24719 0.985 03 3.774 63E-06
MIX3 15.39201 3.184 09 0.993 93 9.692 55E-06
MIX4 18.138 50 3.57598 0.983 51 1.056 41E-05
MIX5 19.751 44 3.87721 0.992 32 7.217 68E-06
MIX6 23.778 13 4.977 98 0.988 29 6.187 39E-06
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Table 4  Joint effect indices of the mixtures
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Fig.3  Plots of the effects predicted by DA/TA models vs observed
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