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1)

1)-1
MLTC-1 (ATCC:CRL-2065) 75cm2
5ml  PBS(phosphate buffered saline pH7.4)
2x 10pu | 37 10 20%FBS
50u g/ml RPMI11640 5ml 50ml
1000g 22 0.45%
10mM HEPES 10%FBS RPMI11640 25cm?2
2ml 3ml  0.45% 10mM HEPES 10%FBS
RPM11640 37 24
1)-2
MEHP 2- (DEHP)
A 24 2,4-D)
OM 10-M 105M 3.3x 10°M 104 3.3x 104M 10-3M
MEHP DEHP A 0.5
2,4-D 37 2
1)-3
LDH 2ml 2ml 80
120p |
(1.25cmx 1.25cm)
2ml 0.45% 10mM HEPES RPMI11640
2 5ml 50u 1 100nM hCG 37
2 2ml 2
80 2ml
2% 37 10 2ml 15009
22 80
2
EIA Kit(Cayman USA)
3 RNA cDNA
70% 400ul 2ml collection tube

RNeasy mini spin column
collection tube

12000rpm

Buffer RW1(Wash buffer) 350ml  column
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12000rpm Collection tube Dnasel

Buffer RDD 1:7 80ul  column 20 25°C
Buffer RW1 350ul  column 12000rpm 15
Collection tube Buffer RPE(Wash buffer) 500ul  column
12000rpm collection tube Buffer
RPE 500ul  column 15000rpm 2 Collection tube
15000rpm 1.5ml collection tube
RNase-free water 50ul  column 30 15000rpm
RNA
RNA 10x FA gel buffer(MOPS 200mM  sodium
acetate 50mM EDTA 10mM pH 7.0 10N NaOH )
1.2% FA gel(0.24g 2ml 10x FA gel buffer 18ml RNase-free
water) 100ml 37% formaldehyde  0.36ml
0.2u | 4
30 5x RNA loading buffer(80u | saturated bromophenol
blue solution 0.8y 1 0.5M EDTA pH8.0 7.2p | 37% formaldehyde 100% glycerol 30.84
p I formamide 40u | 10x FA gel buffer) RNA 5% RNA loading
buffer 4 RNA 65
(5x RNA loading buffer saturated bromophenol blue
solution 1:4 ) 1x FA gel running
buffer(40ml 10x FA gel buffer 8ml 37% formaldehyde 352ml RNase free water)
Mupid( ) 1.2% FA gel 3.25
po RNA 50V
cDNA Super Script First-Strand Synthesis System for RT-PCR Kit

Oligo(dT)12-18

4 PCR
Gl
PE Biosystems Primer Express version 1.0 GAPDH PE Biosystems
PPAR-alpha GAPDH PE Biosystems TagMan Universal PCR Master Mix
TagMan probe 100nM 200nM  PCR
RNA  SYBR Green
PPAR-alpha  TagMan probe FAM, TAMURA
GAPDH TagMan probe VIC, TAMURA
Quantitative real time-PCR PE Biosystems ABI PRISM 7000 Sequence
Detection System Rromega pGEM
—T Easy vector Invitrogen life technology pCR2.1 vector
GAPDH

HMG-CoA synthase (HS): forward primer: 5-TGTGGCACCGGATGTCTTT-3',
reverse primer: 5-GACCAGATACCACGTTCCTTCAA-3’;
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HMG-CoA reductase (HR): forward primer: 5-TGTGGTTTGTGAAGCCGTCAT-3,
reverse primer: 5-CGTCAACCATAGCTTCCGTAGTT-3';

steroidogenic acute regulatory protein (StAR):

forward primer: 5-AAGGAAAGCCAGCAGGAGAAC-3,

reverse primer: 5-TCCATGCGGTCCACAAGTT-3’;

peripheral-type benzodiazepine receptor (PBR):

forward primer: 5-AGTTCGTGGCACTGCATAAGC-3',

reverse primer: 5-GCTGCCCATTCTCTCCTCCTA-3';

cytochrome P450scc (CYP11A): forward primer: 5-CCATCAGATGCAGAGTTTCC
AA-3,

reverse primer: 5-TGAGAAGAGTATCGACGCATCCT-3’;

3B -hydroxysteroid dehydrogenase/A 5-A 4-isomerase (3B-HSD):

forward primer: 5-GGAGGCCTGTGTTCAAGCAA-3,

reverse primer: 5-GGCCCTGCAACATCAACTG-3;

cytochrome P450,,,*+ 17a -hydroxylase/C,;,, lyase CYP17

forward primer: 5-CCATCCCGAAGGACACACAT-3,

reverse primer: 5-CTGGCTGGTCCCATTCATTT-3’;

17p-HSD: forward primer: 5-CAACGATTCCTCCTGACACGAT-3,

reverse primer: 5-GCTGATGTTGCGTTTGAGGTAA-3';

PPARalpha: GI 7106384, forward primer: 5-TTTCCCTGTTTGTGGCTGCTA-3',
reverse primer:5-CCCTCCTGCAACTTCTCAATG-3

Tag Man probe, 5-AATTTGCTGTGGAGATCGGCCTGG-3

GAPDH: PE Biosystems TagMan Rodent GAPDH Control Reagents

Tag Man probe, 5-CCCGTTCTCAGCCTTGACAGTGCC-3

SYBR Green 25 ul 1x SYBR Green PCR Master Mix (Applied
Biosystems), 400 nM , 1 ng cDNA 95 °C
10 Amplitaq Gold polymesase
95°C 15 sec 40 cycles denaturation 60 °C 1 annealing
extension

Dunnett
1) MEHP
Fig.2 MEHP MEHP 0.18m
0.33m
Fig.3 Fig. 4
MEHP 0.33mM 0.6mM
InM  0.33mM MEHP 0.18mM
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0.33mM OmM MEHP

0.33mM
Fig. 5  MEHP
StAR  1m MRNA PBR  17BHSD
mRNA Im
0.18m
CYP17 3BHSD-mRNA 1mM
OmM 1 6 ImM CYP11A CYP17  3BHSD-mRNA
OmM 17 HR,HS,PPARa
0.18 M 1mM MEHP OmM
CYP17 3BHSD CYP11A
HR,HS,PPARac CYP11A CYP17 3BHSD CYP17
3BHSD
Supplemental Figure
Leydig cell

ER

HMG-CoA

reductase Pregnenolone

SsER

38-HSD
Testosterone 7 3B-HSD
D

; spermatogenesis )
Sertoli cell | -SBErMACIENESIS Germinalcells - — — — — — >

Acetyl-CoA

Fig.1
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Progesterone Testosterone
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Progesterone Testosterone
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HR HS PPARa
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A
10 Fig.2 MEHP
A Fig. 3
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0.033mM
MEHP Fig.4 0.033mM
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Fig.6 A
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MEHP 2,4-D

A
0.033mM
MEHP CYP11A CYP17 3BHSD
A StAR  17BHSD
de novo
DEHP DEHP
CYP17
CYP17 PPARalpha MEHP
A PPARalpha
PPARalpha CYP17
CYP17
MRNA
1
CYP17

Park et al., Molecular Carcinogenesis 2002 CYP17 DEHP

DEHP
Akingbemi DEHP
Biol Reproduction 2001 21 35
90
21 DEHP 2

CYP11A,3BHSD,CYP17,17BHSD
17BHSD MRNA
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DEHP
CYP17 2 17a -hydroxylase  C;;_, lyase

Kawai et al.,
Environ Health Perspect 2003; Takahashi and Oishi Food Chem Toxicol 2003

Williams et al., Human Repro Update 2001 Williams 2
12 18
2
StAR 17BHSD Kawai
Takahashi  Oishi
A
A MEHP
CYP11A,
CYP17,3p HSD StAR, 178
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Effects of probable endocrine disruptors on cholesterol and/or testosterone

synthesis in mouse Leydig tumor cells

Nakajima T, Ichihara G, Kamijima M, Yamanoshita O and Miyata M.

Department of Occupational and Environmental Health, Nagoya University
Graduate School of Medicine

We investigated the effects of monoethylhexyl phthalate (MEHP),
di(2-ethylhexyl)phthalate (DEHP), bisphenol A, 2,4-dichlorophenoxyacetic acid (2,4-D),
and trimethyltin chloride on testosterone synthesis in mouse Leydig tumor cells. None of
these endocrine disrupting chemicals decreased the levels of progesterone and
testosterone at lower concentrations. In contrast, all increased progesterone level at
higher concentrations. These chemicals also increased testosterone levels at higher
concentrations, but testosterone returned to the control level at the highest
concentration. All chemicals except bisphenol A decreased the rates of testosterone to
progesterone production dose-dependently; bisphenol A increased the rate at the middle
concentration. These results suggest that the chemicals other than bisphenol A suppress
the process of progesterone to testosterone production more than that to progesterone
production, whereas bisphenol A increases the process of the former. Quantitative real
time PCR analyses showed that expression of CYP11A (cytochrome P450scc), CYP17
(cytochrome P450174* 17a-hydroxylase/Ci7-20 lyase) and 3[JHSD (3B8-hydroxysteroid
dehydrogenase/A 5-A 4-isomerase) genes may be involved in testosterone suppression by
MEHP, whereas expression of StAR (steroidogenic acute regulatory protein) and
170HSD (17B8-hydroxysteroid dehydrogenase) genes is involved in the induction by
bisphenol A. Genes involved in cholesterol de novo synthesis such as HGM-CoA synthase
and HGM-CoA reductase were influenced by exposure to the endocrine disruptors, which

might not play an important role in the synthesis of testosterone in Leydig cells.
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