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Study on Estrogenic Activities of Pesticide
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In this study, sixty chemicals including 47 pesticides were screened for estrogenic activity using E-screen assay.
MCF-7 cell, used in E-screen assay, is known to be proliferated by addition of estrogenic chemicals. Eight of the
measured pesticides showed estrogenic activity at the concentration range of 100-10,000nM. Their relative
proliferative effect (RPE) and the relative proliferative potency (RPP) were 20-65% and 0.01-1.0%, respectively,
when compared with 1.0nM of B-Estradiol-17-acetate(E>). DDVP and diazinone showed most strong estrogenic
potency(RPP; 1.0%) and effect(RPE; 65%) of the eight pesticides. These results are in agreement with estrogenic
activity of bisphenol A is known as a positive endocrine disrupter. Also, in this study, paraquat, DDVP, 4-
chloro-3-methylphenol, 2,4,6-trichlorophenol and diazinon of the measured pesticides are estimated to estrogenic

chemical.
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Table 1. 60 Chemicals examined by the E-screen assay in this study

Chemicals

Endocrine disrupter(ED)
standard chemicals(3)

bisphenol A, diethylstilbestrol(DES), B-estradiol-17-acetate(Es2)

Insecticides(16)

24-dichlorophenoxyacetic acid, pentachlorophenol, thiobencarb, 2,4,5-trichlorophenol,
paraquat, alachlor, simazine, simetryne, 2,4,5-trichlorophenoxyacetic acid, trifluralin,
molinate, glyphosate, NIP, DCPA, bifenox, diquatdibromide monohydrate

Pesticides

1,2-dibromo-3-chloropropane, 1,2-dichlorobenzen, 1,2,3,4,5,6-hexachlorocyclohexane,
malathion, methomy), NAC, MEP, 1,2,3-trichlorobenzene, 2-dichlorobenzene, kelthane,

Herbicides(20) permethorin, EPN, ethylcarbomate, tetrachloroethylene, 1,3-dichloropropene,
dimethoate, BPMC, PAP, IBP, DDVP
Fungicides(11) thiuram, maneb, manzeb, ziram, captans, TPN, vinclozoline, 4-chloro-3-methylphenol,
2,4,6-trichlorophenol, thiophanat methyl, PCNB
formaldehyde, isophorone, 2-phenylene diamine, hexachlorophene, quinoline, fthalide,
Others(10)

acephate, diazinone, EDDP, 2,4,6~-trimethylphenol
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Fig. 2. Effects of pesticide chemicals on proliferation of
MCF-7 human breast cancer cells. Cells were
exposed for 144hrs to pesticides or E; in DMEM
medium supplemented with 5% charcoal dextran-
treated FBS serum. Proliferation experiments
conducted in quadruplicate wells to four times.
Cell proliferation was determined by SRB assay.
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Table 2. Estrogenic monitering on pesticide chemicals by the E-screen assay

Herbicides Estrogenic Insecticides Estrogenic
2,4-dichlorophenoxyacetic acid === 1,2-dibromo-3-chloropropane -
pentachlorophenol - 1,4-dichlorobenzen -
thiobencarb -t 1,2,3,4,5,6-hexachlorocyclohexane -
2,4 5-trichlorophenol -—— malathion -+
paraguat - methomyl -
alachlor et NAC -
simazine -+ MEP -
simetryne - 1,2,3-trichlorobenzene -
2,4,5-trichlorophenoxy acetic acid - 2-dichlorobenzene -+
trifluralin bt kelthane +ete
molinate - permethorin -
glyphosate === EPN -
NIP - ethyl carbomate -
DCPA = tetrachloroethylene -
bifenox - 1,3-dichloropropene ==
diquat dibromide monohydrate - dimethoate -

BPMC -
PAP i
IBP -
DDVP it

Fungicides Estrogenic Others Estrogenic
thiuram - formaldehyde -
maneb ——+- isophorone =
manzeb - 2-phenylene diamine -
ziram - hexachlorophene -
captans - quinoline ———=
TPN = fthalide -+
vinclozoline = acephate -
4~chloro-3-methylphenol - diazinon -
2,4,6-trichlorophenol Hh—— EDDP -
thiophanat-methyl - 2,4,6-trimethylphenol -
PCNB =

+)Positive chemicals on estrogenic activity, —-)Negative chemicals on estrogenic activity
Proliferation experiments conducted in quadruplicate wells to four times

chloro-3-methyiphenol{RPP=0.01%6, RPE=60%), par-
aquat(RPP=0.01%, RPE=40%), trifluralin(RPP=0.01
%, RPE=35%), alachlor(RPP=0.01%, RPE=20%)<]
#o7 JehgtHTable 3). DDVP, 24,6-trichloro-
phenol, kelthaned U2 o3& dd vl wsle
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Table 3. Estrogenic activity of pesticide chemicals mea-
sured by the E-screen assay

Compound Concentraion® RPE | RPP

(%) | (%)

E; 1M1 300 | 100
Paraquat 10000nM 40 | 001
Alachlor 10000nM 20 | 001
Trifluralin 10000nM 35 | 0.01

10000nM 60 | 0.01
1000nM % 101

4-chloro-3-methylpheno}
2,4,6-trichlorophenol

i)

DDVP 100nM 40 | 1.0
Kelthane 1000nM 38101
Diazinone 10000nM & | 001
®Indicates the lowest concentration required for maximal
cell yield

"Relative proliferative effect (RPE); 100X the ratio bet-
ween the highest cell yield obtained with the chemical
and with E;

‘Relative proliferative potency (RPP); 100X the ratio
between the minimal concentration of E» required for
maximal cell yield at day 6 and the minimal dose of
the test compound required to achieve a similar effect
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