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Estrogenic and dioxin activities in river water and effluents of sewage treatment plants were evaluated by
different in vitro assays. The expression of [3-galatosidase in yeast cells (Yeast two-hybrid assay) was used as
an indicator of pollutants effects. Estrogenic activities were estimated using medaka estrogen receptor (mER)
and human estrogen receptor (hER) yeast while the dioxin activities were measured by Aryl hydrocarbon
receptor (AhR) yeast. Five samples were collected including two river water (RW) samples and three effluents
(MW) samples. Target chemicals were extracted using a series of solvents which are hexane/dichloromethane,
acetone/dichloromethane and methanol. Standard dose-response curves were established with 3 estrogenic
chemicals (estradiol, nonylphenol and bisphenol A) and 3 dioxin-like chemicals (naphthoflavone, comestrol
and equol). The results showed that both estrogen receptors (i.e., mER and hER) were suitable to be applied
into the assessment of micropollutants’ estrogenicity, in which, the sensitivity of mER to estrogenic activity
was higher than that of hER. AhR also showed a suitable sensitivity to target dioxins. Estrogenic activity of
MW-1 was highest among the samples in both mER and hER yeast assays. The estrogenic activities of two
other effluents samples, however, were lower than that of MW-1 and other RW samples. This indicates that
river water may receive estrogenic-polluted water other than the effluents of STPs. Similarly, dioxin activities
in RW samples were higher than that of effluents. It is suggested that the untreated agriculture wastewater
could be the reason. This study contributes to the establishment and application of risk assessment of micropol-

lutant in the environment.
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2.1. Yeast two-hybrid system
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reporter A2 B-galactosidaseS ©]8-51

2.2. B-galactosidase SN
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Fig. 1. Dose-response curve of 3 EDCs for hER yeast.

1.400

1200 | mER (medaka Estrogen Reseptor)

—4— 17p-estradiol
—{+Nonylphenol
—e—Bisphenol-A

1.000

800

Estrogenic activity

Lo oo

*

1E4 1E-3 1E-2 1E-1  1E+0 1E+1 1E+2 1E+3 1E+4

Concentration (ug/L) of EDCs

Fig. 2. Dose-response curve of 3 EDCs for mER yeast.
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Table 1. Comparison of relative potency hER and mER by
yeast two-hybrid system

ECx10 (ug/L) Relative potency
Items
hER mER hER mER
17B-estradiol  0.033  0.099 1 1
nonylphenol  33.895  7.557 9.82x10** 1.31x10?

bisphenol-A  1495.409 279.968 2.23x10° 3.52x10*
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Fig. 3. Estrogenic activities of hER and mER yeast in river water and municipal wastewater samples.
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and municipal wastewater samples.

(o3

S8 AEY AERAORA 6705 pglle] =EH
o 4.09] AhR SAHEE BE3oH, Fxo| F7
uet SEE7F F7kehe @S vERiTH e Oﬂ’\
JJ equol®] Zgoll= F=7t 2423 M
ST 7T 2224 coumestrolHtH= B E—%
Wt

Fig. 5= skx=¢} skeAald 78 i 10090

o

2
L;@

o

FEAZ F gHAE kg s]Aste] AR E4EE S
e A2, Fig. 42| B-naphthoflavone?] &3Fik-3-

1M
"

Mg nigte g 37<=9] AhR A %E B-naphtho-
flavone®] =2 YeRd Aot} 421 RW-1, RW-
2014+ AhR A =7} Z+2t 183, 12.9 ng/l(as PB-
naphthoflavone)® Welton, s dolde Hi
12.1 ng/L(as B-naphthoflavone)s YERATE thid Al
29 AAHTFY AR 4=+ 135 nglas B-
naphthoflavone)® YEREo ™| Fig. 4%} ¥|wshH AhR
D=7t 3 olatEA] Ao UYERHA] @ As &
AN AFRE A TH SWER A% FEIS
AA o] Fisws MeOH(2.6 ng/L), Hy/DCM(4.5 ng/
L), Ac/DCM(6.4ng/l) <22 Z7Fsk, AC/DCMﬁ_i
£29 AEAA 7 B2 AhR 584 ¥-5EH0|
EAlshs Ao = JERsTh

4.4 E

EH AN EL L] o ~EZ 9 tlo]S4l &4
8} yeast two-hybrid assayS ARR-3h
of WA ER B AR tist S
2351590 hER, mER ¥ AhR 84 8§75 o83
o q2EZI oS4l YT E A4, Hlwgh 3

H

2 243

lt Sh

Duong NC - 9¢|% - Shiraishi F -

#733)
1) 3}eHE2o) tialed mERe] hEREt} EC10 742
71%&% oF 5uj vk s L}EMJ%II A shdret

FHEE il $4AE Fol
NEHARREAL GFD - P TPl

Q3L $ Fol e B EASEE mERE ol
S BT N2EZATAL BS FHsP B}
[ o))

F= ‘q1 |8 E 2787 H
25737 Al %‘—%94 |2 FEot] Ad 23,
mER?] X4 =+ MeOH(62%) > Ac/DCM(35%) >
Hx/DCM@3%) =22 Jeh} SA3AE F2o Y&
AoEd H7HE fside tke A88mE A8s)
ofF k= Zlo g YePdth mERY &3 B447 &4
oA Hdl 9.0 ng/L(as E2) 3]*’1“7‘4?47} Aol A

= AW 174 ng/lLas E2) %02 AZEATh

3) AR 84 8RE OlﬂﬁP {3-naphthoflavone,
coumestrol, equol®] bioassayd}S & HRS- A O

2 28k 43 sx37hl wEk AhR 840] F% 9
AR Frlele AES IRIT F Ak R
A= Z 18.3 ng/L(as P-naphthoflavone)Z }EFLO.
o, s E|goM= o 13.7 ng/L(as B-naphtho-
flavone)S YERhHo] B-naphthoflavoneol] that A7}
3 oJFtZA Tho|SAl BA=E AY YeRA] &8kt

o
o

il

I

L SYBALTR, 2002, WEHAGNED SHEA
=2}
H .

2. FHVATL, 2007, el ol5 At

QaF AURAL

3. Park, J.Y, Lee, B.C., Ra, ].S., Lee, ].H. and Kim, S.D.,
Environmental Toxicology and Chemistry, 2008, 27(3),
535-541.

4. Lee, ]J.H., Lee, B.C,, Ra, ].S., Cho, J., Kim, 1.S., Chang,
N.I, Kim, H.K. and Kim, S.D., Chemosphere, 2008, 71,
1582-1592.

5. Cunningham, M.J. and Shah, M., Chapter 3.1 “Tox-
icogenomics” in “Handbook of Pharmaceutical Bio-
technology”. 2007, John Weily & Sons, Inc.

6. Pojana, G., Gomiero, A., Jonkers, N. and Marcomini,
A., Environment International, 2007, 33, 929-936.

7. Shiraishi, E, Shiraishi, H., Nishikawa, J., Nishihara, T.
and Morita, M., Journal of environmental chemistry,



10.

11.

12.

oliERAT TolSAl 84 EwE

2000, 10(1), 57-64.

. Nishikawa, J., Saito, K., Goto, J., Dakeyama, E, Mat-

suo, M. and Nishihara, T, Toxicology and applied phar-
macology, 1999, 154, 76-83.

. Kamata, R., Shiraishi, F, Nishikawa, J., Yonemoto, ]J.

and Shiraishi, H., Toxicology, 2008, 22, 1050-1061.
Kamata, R., Shiraishi, E, Nakajima, D., Takigami, H.
and Shiraishi, H., Toxicology, 2009, 23, 736-743.
Nishihara, T., Nishikawa, J., Kanayama, T., Dakeyama,
E, Imagawa, M., Takatori, S., Kitagawa, Y., Hori, S.
and Utsume, H., Journal of Health Science, 2000, 46
(4), 282-298.

Miller III, CA., Toxicology and Applied Pharmacology,

ol

13.

14.

15.

16.

17.

S URERIARgel 9% 57t 115
1999, 160, 297-303.

AR B34, 1998, A4 R HorEax
Ab R

Sun, Qingfeng, Deng, Shubo, Huang, Jun, Shen, Gang
and Yu, Gang, Environmental Toxicology and Phar-
macology, 2008, 25, 20-26.

Pawlowski, S., Ternesb, T.A., Bonerzb, M., Rastallc,
A.C., Erdingerc, L. and Braunbecka, T., Toxicology,
2004, 18(1), 129-138.

o|A%, v, W4, Cuong N. Duong, %7,
VEE, TjF8EES81%, 2006, 28(7), 697-703.

Liu, Z., Kanjo, Y. and Mizutani, S., Science of the total
envivonment, 2009, 407, 731-748.



