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ABSTRACT - Di(2-ethylhexyl) phthalate (DEHP) and di-n-butyl phthalate (DBP) were screened for estrogenic
activity using a recombinant yeast screening system consisted with estrogen receptors and B-galactosidase as reporter
gene. The chemicals showed estrogenic activity in ranges of 1x10"° to 1x10"M (DEHP) and of 1x10° M to 1x10°* M
(DBP) respectively. 17B-estradiol, as a positive control, showed maximal activity at 1x10® M. The concentration of
half-maximal estrogenic activity was 1x10® M for both chemicals. However, the concentration of maximal estrogenic
activity was 1x107 M for DEHP and 1x10® M for DBP. These results suggested that DBP was higher in relative
potencies and more sensitive than DEHP. In conclusion, DEHP and DBP were both estrogenic, even though DBP was

more reactive to estrogen receptor.
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a3 tkre) AZAE DEHPZF 0.6-3.0 mg/kgo) i &
phthalate= 4-20 mg/kge] T% o] ATt Sharman er al.
o]Z§t ¥ X9 phthalate’} AEHE Ao 98 &
SdFe EA7E FHEE AFrt obd A Y
AE B0 XZE AT Y I ZHENCZRE LA
sk AAF3T).

HE A8 AM2-H & phthalate 722 318HE-A L Algho)
1 opiol Al HAA A R FFE 71F F U= Tt
Aol 3l 23 phthalate’} AFEHA phthalateE-©]
2F H|=9 BA4E 7HTE T E(GE B9 d&E
279 &%) e 250 A= gk o)y
Ao A ]2t phthalateA| E2] 38E2 FoA ERAY
ZHFANYE o] &3l A 2ERAS] WSS VEhE A
o2 945 DEHPS DBPY| sty QTS S35ty
AAZ ol#dt B o9A YHeREXo] disld =}
szt skt

Di-phthalate < bis-phthalate, DEHPZ % £2]
4L Zet2goA FAAE 2ol B9 EF
E{ﬂ_/‘\é}q _9_1:(_?_94 }\]l:ﬂ- ]j}.l:]—zH_g_ NE_]—EL ]—1‘/_]-

of Wb 1-40%2] DEHPE &H3 4 Jou, g
H 59 g =& ARE-FHIL Tt o2 g DEHP=
At ZH2E A Fo ARR-EIZ] Fof| Aj7ro] st
Al AAE] BE =Y, mEM 7], &, & 5ol FHYs)
A EEYS F Aok B3 FAEC M= E=ZA, A
Z234, 7% Fol DEHP7} FA|H o2 Eojg & Jom,
SRAME SARL U3, S Qo A 320
111 Z e AEE A M $fY A=A H2

T2 HE2HJTs BIE Jrtie®

DBP= T2, Fu], 73 U3 dolw, Ft
28E fdaA vtEs AFES 7RI oA FHELE, F)
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AHEE L Utk A AMElelA DBPY AREE ®l¢ T}
53, 2 oF EE SjuEel Mgt wihd oF 41 EomA
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2 AFF9] estrogen receptor(ER)S T3 yeast A ol A
VIT promoter$} reporter (luc or CATYE A ZFsle] A9
st 4ol Ut o] AFHL SHEZHY FdE #
7¥st7] {3l ol ARgEol i, dast A wi-
723171 = SIAT alkylphenol®<] Ao 718 w7
sHAl el e ot El ¥ AR AxFsE o
g 275 AT U2 ER A AlgHRT A}Eo] &
o]3lt}. WEHA, phthalate”] 2] 33HE2 % DEHPS} DBP
£ o] AFR A&t diERA E4E FF 2 &
BAZE2Z0 2N Fhedel tiste] AFstat gt

LR

Saccharomyces cerevisiae ER+ LYS 8127(YER)E 373
ujz]el] W& 3 shaking incubator (300rpm)ol|A] 2] A1Z1
t}. o] %+ 7} CUP1 metallothionine promoter®} hER
FAAE ZF3= vectord HEZEA LY O F estrogen
response element, B-gal +AAE SHgH o2 dWHSIty, §,
cerevisiae ER+ LYS 82172 3.35 g/ml yeast nitrogen base,
2% dextrose, 30 pg/ml L-lysine-HCI, 35 pg/ml L-histidine-
HCIE EHshe ARuAdA SRS, AAAs) 20%
glycerol& #7}3lo] -80°C ©]3}ollA R3],

TRI7F F2E AAS v = A4 348 $- 500 uM
CuSo, & H7F v, 50 ml FE| AHFE £F3h
ztzte]l BA2 A%} shaking incubatorol A 18417} uj
Fe F, A WA E FLI 2R FAT T 9%-
well plateel] 100 ul¥ £F3tct. 2 welll Z bufferS 100
ul B3l 208 & SAAHTE microplate ELISA reader
£ ]85t 420nme} 590nmE °] &3] FH 3k BE
Z59] BA= SASE ©]83te] ANOVA £4 & Dunnett't
tests T 5%olA 4%

A% 9 a

Atghe] ERS Z=Y3 yeast Al E oAl VIT promoters}
reporter (luc or CAT)E A Z 3l stehlo] o 2EZA
FEA AFsle BEE AFdto] HEu A Folaeg
A48Tt

17B-Estradiol?] A2 XX TIA | HoA{ 2] o AES M TMT
s‘zuzﬂx%ﬁo) # olFeiAn Renel v )
=4 °ﬂ LEZ Xi 21

A3

32 div] 50% 01%4 %}*é" Hol7] AP—%} %Et 10"
MoA Jehton, ez HYE8dEsEs 10° Mol
Al #& S TH(Fig. 1).
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Fig. 1. Estrogenic effect of E2 in Yeast recombinant assay.
*P<0.05; Each point is mean of three determinations and signifi-
cant differences as compared with control.
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Fig 2. Estrogenic effect of DEHP in Yeast recombinant assay.
*P<0.05; Each point is mean of three determinations and signifi-
cant differences as compared with control.
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= 10° Mol 107 M7IR] Al?f*ohm EH lﬂ‘:AZﬂ"
2 ojlzE24 B4o] Fr1ERH, 107 M SEAA 7}
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DBP2] B DXf YA oA 2] o AEZH Y
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A3}7t ol F7hE 10° MOlAHE 10° M7HA o
A EEZAo] HojEAd3F el FE= 10° Mot
(Fig. 3).
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Fig 3. Estrogenic effect of DBP in Yeast recombinant assay.
*P<0.05; Each point is mean of three determinations and signifi-
cant differences as compared with control.
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e Q%= AR Jrewd P A
o} o]# & Y E o] &3t & AlEE AAIEH H
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g Holy] Al&sle BEIF 10° M2 YERA] Hlsgh
FEOA CEZA AHII} o]FofR = ROE F5

F AAT. a2, AEERA HAQEAs A F=

Table 1. Estrogenic activity of DEHP and DBP in Yeast recombi-
nant assay
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Compound EC,, Cax
17B-Estradiol Ix10"'M 1x10° M
DEHP 1x10°M 1x10"M
DBP 1x10°M 1x10*M

ECS50 is the concentration of the test compound giving half-maxi-
mal estrogenic activity.

Cmax is the concentration of the test compound giving maxmal
estrogenic activity.
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