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Abstract MCF-7 cell proliferation experiment, cell cycle analysis, cell estrogen receptors level determination and rat
weight increase uterotropic experiment were used to explore endocrine disrupting activity and its possible action of Di
(2-ethylhexyl) phthalate (DEHP) and Dibutyl phthalate (DBP). DEHP and DBP could induce MCF-7 cell proliferation
and increase the level of estrogen receptorsin the cell, did not influence markedly the cell cycle and induce the rat
uterotropic. It was inferred that the influence of DEHP and DBP on endocrine system might not be obtained through
mimic estrogen; but through inducement of other mechanism such as change of natura hormone leve.

Key words di (2-ethylhexyl) phthalate dibutyl phthalate endocrine disrupting activity MCF-7 human breast cancer cell
estrogen receptor

(DEHP) 1
DBP PvC ,
( ) ( ) 1.1 MCF7
. MCF-7 2500 | %
DEHP DBPY2, EPA
200m., 24h,PBS ,
DEHP (EEDs), .
3 DMEM(Sigma ) ( 10%
DBP EEDS® DEHP DBP
/ ,301U/100mL
(45 ) 48h DEHP DBP
' Agrose Flutamid(Sigma ,
DEHP DBP , (Ag r )_12 ( J )
10 '~10“mol/L 17b- (Sigma )6
] ( ,
’ <0.1%). 200, 6
37 ,95%CO, 6d. 6d
DEHP DBP
y 2003-05-06
“ 863" (2002A A601130)

* , , wdqu@yahoo.com



46 24
: ,SRB :
540nm e, ,
1.2 X£S t
MCF-7 110° / 6 -
, 2.5mL, DMEM 1.4
3d, . 10°mol/L DEHP SD 25450, /
10“*mol/L DBP 10°mol/L Flutamid 10 °mol/L (SIPPR/BK)
17b- 5 , 3 37 , 5 , 10 .
5%CO, 5d. , 1 10° , 200ny/kg 17b- 3,30,
(2000r/minx5min), ,PBS , 300mg/kg DEHP( ),
, PBS. 70% -20 ,18d
24h. , RNaseA 18,19,20d 3d. 4d :
50mg/mL, 37 0.5h, , ,
, 50mg/mL  PI(Sigma ) , t
1h , FACSCalibur
(Becton-Dickinson ) .
488nm ,610nm Pl 21 PAES MCF7
: 10* 1 10l E MCF-7
1.3 , 2.99. DEHP
12 .37 5%CO; 5d. DBP 10°°,10*mol/L MCF-7
. 2.5x10° , 0.5% , 221
2.5mL, , 1.91.
, 20min; (2000r/minx4min), .Flutamid MCF7
,PBS 2 0.1%Triton ) Flutamid
X-100 2.5mL , 4 , 10°°mol/L
2min, , ,PBS 2 . Futamid ( ).
. 1x10° : 3.5
50 s |
(hERMCcADb, Antibody Diagnostica ), PBS £ 20t
100, 4 00 E /
2h. , ,PBS 2 0s | e,
50nL  FITC- 1gG( ), 0.0 ! * ’ '
4 1h. PBS 2 w2 7 S
, , RPN HORE (mol/L)
PBS ) 1 MCF-7
5 M , 4
,  0.1% Triton X-100 , Fig.1 Influences of DEHP, DBP, Futamid and

0.05% Triton X-100.
.HTC 530/30nm
, 10*

17b-estradiol on proliferation of MCF-7 cell
— — DBP —o— DEHP — — HAutamd — — E2
22 PAEBs MCK7



1 DEHP DBP 47
1 ,17b- MCF7 ,
,Go/G1 16.69%,S (P >0.05). DEHP
6.53%,G,/M ,
10.16%.DEHP DBP Flutamid (P >0.05).E2
MCF7 ,Gd/G1 (P<0.01)
6.87% 0.51% 1.63%,S
3.86% 1.15% 0.04%,G,/M 2 DEHP (xts, n=10)
3.65% 0.63% 2.22%. Table2 Effect on the uterus weight of rat of DEHP
1 @ (mg) (%)x1000
. 34.86+1.58 37.66+3.76  1.079+0.084
Teblel The cell number of various cell cycle phases of 3mgkgDEHP  34.64:2.13 4098+4.37  1.1810.092
MCF-7 cdlls 0mgkg DEHP  33.69+1.91 41.05:6.90  1.221+0.0854
300mgkg DEHP 30.01+1.15  31.94+240  1.064+0.061
G/Gs S G/M 2001 gkgE,  3456£155 70.58+8.36**  2.040+0.127**
65.87 21.79 11.71 - *¥%P<0,01
DEHP 59.00 25.65 15.36
DBP 65.36 22,94 12.34 3
Autamid 64.24 21.83 13.93
17b- 49.18 28.32 2250
(ERs) .ERs ,
2.3 PABs MCK7 . , HSP90
2 ,DEHP DBP MCF7 8~10s ,
17b- , DNA ,
,HSP , 4s ,
(P<0.05), Flutamid , (ERE)
DEHP DBP 17b-
180
w DO * SARALELP00S r
W 120 } ) * .
§ % L DEHP ,
;_T 60 |‘| H ﬂ DEHP DBP ,
© 30 f
0 N " : X ! /
¥4 DBP 4 DEHP 41 Flutamid 41 E2 41 DEHP
DBP ERs MCF7 ,
2 MCF-7
, 17b-E2 MCF7
Fig.2 Effect on estrogen receptors level of MCF-7 cdlls 1
of DEHP, DBP, Flutamid and 17b-estradiol DEHP MCF-7 17b-E2

24 18&d

2 , DEHP



24

17b-E2
I DNA

DBP
17b-E2 8,

MCF7

MCF-7

:17b-E2 MCF-7 Gy

DBP Flutamid
17b-E2,
MCF-7
DBP .
DEHP DBP

ERs , 17b-

DEHP DBP  17b-
481, DEHP

DEHP DBP

Futamid ERs

4

DEHP
DEHP DBP

17b- Flutamid,

ER

. DEHP

DEHP
MCF-7
ERs

ERs
DBP

[1] Yuan SY, Liu C, Liao CS, et al. Occurrence and microbial
degradation of phthalate esters in Taiwan river sediments [J].

Chemosphere, 2002,49:1295-1299.

[2] Marttinen S K, Kettunen R H, Rintala JA. Occurrence and

(3

(%l

removal of organic pollutants in sewages and landfill leachates
[J]. The Science of the Totd Environment, 2003,301:1-12.

U.S. Environmental Protection Agency. Specia
environmental endocrine disruption: an effects assessment and
andyss, EPA/630/R-96/012.1997 [EB/OL]. http://iwww.epa.gov/
ORD/WebPub- s/fendocrine/endocrine. pdf

Zacharewski T R, Meek M D, Clemons JH, et al. Examination of

report on

the in vitro and in vivo estrogenic activities of eight commercial
phthalate esters [J]. Toxicologica Science, 1998,46:282-293.

Neka M, Tabira Y, Asa D, et al. Binding characteristics of
diakyl phthalates for the estrogen receptor [J]. Biochem Biophys.
Res. Commun., 1999,254:311-314.

Payne J, Jones C, Lakhani S, et al. Improving the reproducibility
of the MCF-7 cdl proliferation assay for the detection of
xenoestro-gens [J]. The Science of the Total Environment, 2000,
24851-62.

Stulc T, Klement D, Kvasnicka J, et al. Immunocytochemical
detection of estrogenreceptors in bone cells using flow cytometry
[J). Biochimica Et. Biophysica Acta, 1997,1356:95-100.
Catherine A H, Pirkko H, Parker M G, et al. The estrogenic
activity of phthalate esters in vitro [J. Environmental Health
Perspectives, 1997,105:802-811.

(1973-), , ,

T
!
!
!
!
!
!
!
!
!
]
L4

LALLM

10

(A a gy

CO,

2004-01-07



