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ABSTRACT

This study was designed to investigate potential endocrine disrupting effects of several industrial wastewater
effluents discharged from cosmetic, plaiting, paint, textile industry using EROD bioassay and E—Screen assay.
The results of E-screen assay showed that textile industrial wastewater could act as a full agonist and
cosmetics and plaiting industrial wastewater could act as a partial agonist. On the contrary, the wastewater
discharged from paint industry did not show any estrogenic effect. Estrogenic activity in the effluents of
cosmetic and paint industrial wastewater was lower than that in the influents indicating that the wastewater
treatment process minimized the effects of discharges on water quality. Despite of these results, it was recogni-
zed that wastewater treatment was not always minimize toxic impact. In this study, increased estrogenic effect
was observed in the effluents of plating and textile wastewater, and EROD activity was increased in the
effluents of cosmetic and plating wastewater.
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Table 1. Water quality of the industrial wastewater effluents
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Type of industry pH BOD COD SS Major raw materials
Glyceryl monostearate, SE,
Lipophilic glycerylstearate,
Cosmetic 7.17 6.17 15.06 2.46 Cetostearyl alcohol, Mineral oil
2-Octyl-1-dodecanol cetyl octanonate,
Isopropyl myristate, 1,3-Butylene glycol
. Ni, Cr, Al, Ti, W, Zn, Sn, Cu, CN,
Plating 8.47 - 68.00 26.00 Sulfuric acid, n-Hexane
. Acyllic resin, Alkyl resin, n-Hexane,
Paint 7.00 2.10 4.80 ABS. TCE, PCE, BTX
Caprolactam, 1,2-Phosphoric acid
Textile 7.00 20.00 25.00 35.00 Ammonium+ polyoxyethyl alkyl ether,

Dimethyl acetamide
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Tz>T Q) AL - [(T-Tz)/ (C-Tz)] X 100
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CYP1A®] 23] resorufino g thAlE: A3AL o
3k Wl wet 284S SAFYH(Gelardi
et al., 1996). W5 M ES twypsin© 3 283 I,
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5. E—screen assay
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vine serum (FBS) (Hyclone, Logan, UT)o} 7}%l
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coal (Acid washed; Sigma)& X718 D4 ZR4=
31271 % dextran (Pharmacia)g X718t 5%
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mM trisma base (pH 10.5) 248 7}5le] g
£-Z Al microplate reader (Molecular Device,
Versa Max, USA)E A}£-8led 490 nmol| A EF3} =




December 2004 Oh et al. : AFd®|4=2] Wj&0] A Zrel 2h

£ =ganh

E-screen assayel] &3 oAz A F3E A=k
Moz 7] 3 FAHEFQ] 178-estradiol
(E2)3} A ZE stgiet. o] v Epell 23 F
o Al ZFAAE ] MEgel gtk AlPEAe] ¢
g A AzFALdY NEsT Yiegz 3
gt Al 222 &3} A (relative proliferative effect,
RPE)E 73te] wlwsl= Wolot. o] datat= Eqell
&+ RPEZE] student t—testd 3 p<0.05 ¢]3}2)
Se]al Ahol7h Holt ¥EE 7 F o2 partialsh
full agonist® F-E3}9) ¢ RPEZL 8 ©|3}2 noef-
fect level 2 A8} TH(O® et al., 2000). E; equivalent
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Fig. 1. Cytotoxicity in RTG-2 cells grown in 96-well
plates with 72 hrs incubation with industrial waste-
water influents and effluents in culture medium with
10% fetal bovine serum (FBS). Results are expres-
sed as means=® S.D. from separate determinations
for each data. *p<0.05 and **p<0.01 significantly
different from 0.1% DMSO. CO : cosmetic, PL :
Plating, PA : painting, TE : textile
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el mdet N E=ESARE Fel M2 ANEA v
gl & tlo]gAA FE2E3 (DCM FE28)3
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o

—0.1% DMSO Influent

121 w3 -MC 10°M =7 Effluent
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EROD activity (fold induction)

Extracts of industrial samples by DCM

Fig. 2. Induction of EROD activity by industrial waste-
water influents and effluents on H41IIE cell. Cells
were incubated in DMEM supplemented with 5%
FBS with various concentration of samples for 48
hrs. Extracts of industrial wastewater samples were
eluted by methylene chloride. Results are expressed
as means+ S.D. from separate determinations for
each data. *p<0.05 and **p<0.01 significantly
different from 0.1% DMSO. CO : cosmetic, PL :
Plating, PA : painting, TE : textile
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F49 RPEZto] 97.87+3.85%2A o|AEgd]L
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agonist2A19] 2Hgol 9l gl elsjolen, shE
WA, =2 3 A=A £ D
2] 7-90))x= partial agonistZA] 9] 288 R}
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ol o AZEH=XE FA3}7] sl xia]‘-_ﬂ KN
AA FSel el AlZbE 1E st ubE
& ARs7) ool KUFE AN Fl0e
R iz BYxe] Aol Hlw »
Heloleh. 2 A% BE 9 AAEQA el
AL FYeET dAERAGY 0] YA e}
o} Helgeld dlaszA Sapgel AzEs
ez FAAN 22y =53 2 AR9A Ui

1207 ~O~ Influent —%— Effluent

—== (.01, 0.05, 0.1, 0.5, 1.0 mL/mL
1001

801

Mi}

178- estradlol e ——

(107%~10% €O PL TE

Extracts of industrial wastewater samples

RPE (%)

(=)

Fig. 3. Influence of industrial wastewater influents and effl-
uents on MCF7-BUS cell proliferation. Cells were
incubated in DMEM supplemented with free steroid
10% CDFBS with various concentration of E» or
samples for 6 days. The proliferative effect of com-
pounds relative to E; (10~ 10M, 100%) represent as
RPE (Relative Proliferative Effect). Extracts of indu-
strial wastewater samples were eluted by methyl
tert—butyl ether. Results are expressed as means+
S.D. from separate determinations for each data.
*p<0.05 and **p<0.01 significantly different from
0.1% ethanol (RPE: 0%). CO : cosmetic, PL :
Plating, PA : painting, TE : textile
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Table 2. Quantitative assessment of endocrine disrupting
effects in industrial wastewater influent and effl-

uents
Type of Sample MEQ(ug/l)  EEQ(ng/L)
industry DCM estracts MTBE extracts
Cosmetic Influent 0.93 4.73
Effluent 4.30 0.05
Plating Influent n.c. n.c.
Effluent 1.72 2.76
Paint Influent n.c. 227
Effluent n.c. 0.23
Textile Influent 4.63 n.c.
Effluent 2.68 11.89

n.c. : not calculated
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