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B.
B-1.

styrene monomer 2,4-diphenyl-1-butene
trans-1,2-diphenylcyclobutane
cis-1,2-diphenylcyclobutane
1,3-diphenylpropane 2,4,6-triphenyl
-1-hexene
la-phenyl-4a-(1-phenylethyl)-1,2,3,4-te
trahydronaphthalene
1,3,5-triphenylcyclohexane dibutyryl
CAMP, phthalic acid, 4-n-nonylphenol,
4-n-octylphenol, 4-t-octylphenol,
4-n-heptylphenol, 4-n-hexylphenol,
4-t-pentylphenol, 4-n-pentylphenol,
4-t-pentylphenol, 4-t-butylphenol,
2-t-butylphenol 3-t-butylphenol

Butyl benzyl
phthalate, di-n-butyl phthalate,
dicyclohexyl phthalate, diethyl phthalate,
diethylhexyl adipate,
di(2-ethylhexyl)phthalate, di-n-hexyl
phthalate, di-n-pentyl phthalate,
dipropyl phthalate, 4-n-butylphenol,
4-nonylphenol 4-n-dodecylphenol
(EGF,

human recombinant)

[4-14C]
cholesterol (1887MBg/mmol)
dehydroepiandrosterone (2.05GBqg/mmol)
progesterone (2.05GBg/mmol)
deoxycorticosterone (2.22GBg/mmol)

New England Nuclear

NAD*  NADPH
glucose 6-phosphate

glucose
6-phosphate
dehydrogenase  Sigma-Aldrich Japan

Kimuraetal.

B-2.

H295R J. lan
(University of Edinburgh, Royal
Edinburgh,  Edinburgh,

Mason
Infirmary of
Scotland)
insulin (6.25 ?g/ml) transferrin (6.25
?g9/mL)  selenium (6.25 ng/mL),
linoleic acid (5.35 ?g/mL)
D-MEM/F-12 (1:1
Dulbecco’ s Modified Eagle’ s and Ham' s
F-12 Medium) 1% ITS Plus
(Collaborative Research, Bedford, MA), 2%

Ultrose G (Sepracore, France)

medium mixture of

(penicillin: 50 1U/ml
streptomycin: 507g/ml)
75 cm? flasks 5%

37T
24-well plate

€O, ? 95 % air

B-3. H295R



cortisol
24-well plate
H295R 80 %

1% ITS Plus 0.01 % bovine serum albumin
(bovuminar? : Intergen)
D-MEM/F-12 24

(0.5 L)

dibutyryl cyclic AWP
(1mM) 24
48

1.0 %(v/v)

dibutyryl cyclic AWP
cortisol
(DPC
cortisol kit, Diagnostic Product

Corporation)

CytoTox96 non-radioactive
cytotoxicity assay kit (Promega Corp.)
H295R LDH

well

well
phosphate buffered saline ,
NaCl (150mM), sodium dodecyl sulfate (SDS,
1%), EGTA (5 mM), MgCl, (0.5mM), MnCL,
(0.5mM)
phenylImethylsulfonylfluoride (PMSF,

0.2mM)
7.4)

Tris-HCI buffer (50 mM, pH

BCA assay

(Pierce Chemical Co.)

B-4. H295R

dibutyryl cAMP (1mM)  EGF (10ng/mL)
24 hr H295R (1.0 2.1 g wet
weight) PBS 3 m
0.25 M sucrose (5 mM (pH
7.4), 0.5 mM EDTA, 1 mM DTT and 0.1 mM PMSF
) A

grinder (Wheaton)
9,000?g 20 min

Dounce tissue

70 mM sucrose, 5mM MgCl,, 0.5
mM CaCl, 20 mM Tris-HCI (pH
7.4) 0.21 M mannitol
1 mMDTT 0.1 mM PMSF
20% glycerol
8mM CaCl, 1hr
10,000?g 10min

20% glycerol A

10 cycles of 15
sec 50 W  Model VC50T, Sonic & Materials
Inc. 5.0 5.6 mg/mL

-70
B-5.
P450scc cholesterol
P450113 11pB -
[4-14C] cholesterol (500 Bg/1
nmol/2?L ethanol) [4-14C]



deoxycorticosterone (500 Bg/1 nmol/2 2L
ethanol) ,
glucose-6-phosphate(25 mM),
glucose-6-phosphate dehydrogenase(0.1
unit), NADP*(0.5 mM),

@ 2w 37T 2 hr

adrenodoxin

3B -HSD
3B - hydroxysteroid dehydrogenase type
[4-14C] dehydroepiandrosterone
(500 Bg/1 nmol/2 ?L ethanol)
0.2ml 100 mM (pH 7.4)
NAD*(0.5 mM) 37T
1 hr

P450c17 (177 -hyroxylase/C,, ,,-lyase)
P450c21(21-hydroxylase) [4-4C]
progesterone (500 Bg/1 nmol/2 ?L ethanol)

0.2 mL 100 mM
(pH 7.4)
glucose-6-phosphate(25 mM),
glucose-6-phosphate dehydrogenase (0.1
unit), NADP*(0.5 mM) 37C 1 hr

0.6 mL ethyl acetate / 2,2,4-
trimethylpentane (1/1, v/v)
TLC(Kieselgel 60F254, Merck)

benzene/acetone (8/1, v/v) benzene/ethyl
acetate (2/1, v/v) benzene/acetone (7/3,
v/v)

P450scc,
P4501113 3B -HSD

pregnenclone, corticosterone

androstenedione P450cl7
17? -hydroxyprogesterone

11-deoxycortisol

P450c21

11-deoxycorticosterone

11-deoxycortisol

B-6.

Student’ s t-test

C-1-1.

H295R cortisol

(0.25 10 ?g/mL)

ethenybenzene
2,4-diphenyl-1-butene
trans-1,2-diphenylcyclobutane
cis-1,2-diphenylcyclobutane
1,3-diphenylpropane
2,4,6-triphenyl-1-hexene
la-phenyl-4a-(1-phenylethyl)-1,2,3,4-te
trahydronaphthalene
1,3,5-triphenylcyclohexane

H295R cortisol

C-1-2.



H295R cortisol
0.3 ?M 3.0 ?M
30 2M
Fig. 1
dicyclohexyl phthalate (DCHP)
cortisol (76 %)
cortisol
DCHP

Fig. 2
C-1-3.

H295R

1.07M
10 2M
4-t-octylphenol (4-t-0P) cortisol
50 ?M

Fig. 3
4-t-butylphenol (4-t-BP)
4-t-pentylphenol (4-t-PP)  4-t-OP

4-nonylphenol (4-NP) cortisol

5 7
4-n- H295R
cortisol
4-t-PP  4-t-0OP

4-NP Fig. 4

C-2.
C-2-1. DCHP
H295R cortisol
DCHP 4-t-PP 4-t-0OP 4-NP
cortisol P450scc,
3?-HSD , P450cl7, P450c21
P45011?
(Table 1) DCHP 25 2M
P450c21 4-t-0P
12.5 25 ?M P450scc
25?2M P450c17
P450c21 4-NP
25 ?2M P450scc
12.5 25 ?2M P450c17
P450c21 H295R
cortisol
4-n-0P
DCHP 3?-HSD
D.
H295R P450scc,
P450cl17, P450c21, P45011?, P450ald
3?-HSD 3
aldosterone, cortisol
DHEA ACTH
cAMP
cortisol
K+
aldosterone

in vitro



H295R

6)

H295R

ViVO 11-15)

cortisol

invitro®

7,8)

9

in

di-n-butyl phthalate (DBP)

16,17) DCHP
monocychlohexyl phthalate

18)
Lydig

octylphenol
19,20)

octylphenol, octylphenol

diethoxylate octylphenol
monocarboxylate CYP1A2, CYP2A,
CYP2B2, CYP2C11 and CYP3A2 P450
2 nony Iphenol
CYP1A and CYP3A 22,23)
MM

pp DCHP,
4-t-PP, 4-t-OP 4-NP
H295R cortisol

DCHP cortisol
P450c21 4-t-PP,

4-t-0P 4-NP  P450scc, P450c17
P450c21
P450scc
P450c17
P450c21



steroidgenesis
H295R
M pp
DCHP,4-NP 4-t-0P
DCHP,4-NP 4-t-0P
P450
P450scc P450cl7 P450c21
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Fig. 1. The effect of the exposure of various phthalate esters and related chemicals
on cortisol secretion from the adrenocortical H295R cells induced by dibutyryl cAMP.

BBP (Butyl benzyl phthaate), DBP (di-n-butyl phthalate), DCHP (dicyclohexyl phthalate), DEP
(diethyl phthalate), DOA (diethylhexyl adipate), DEHP (di(2-ethylhexyl)phthal ate), DHP (di-n-hexyl
phthalate), DPP (di-n-pentyl phthalate), DprP (dipropyl phthalate), and PtA (Phthalic acid) were used
as the abbreviation. Each column represents the mean with S.D. (n = 3). Asterisks denote significant

difference from the control value which was treated without chemicals; **p? 0.01.
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Fig. 2. The effect of increasing concentrations of dicyclohexyl phthalate (DCHP) on cortisol
secretion from the adrenocortical H295R cells induced by dibutyryl cCAMP.

Each column represents the mean with S.D. (n = 3). Asterisks denote significant difference from the
control (0O ?g/mL) value which was treated without DCHP; **p? 0.01.
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Fg. 3. The effect of the exposure of various akylphenols on cortisol secretion from the
adrenocortical H295R cells induced by dibutyryl cAMP.

Each column represents the mean with S.D. (n = 3 to 6). Asterisks denote significant difference
from the control value which was treated without chemicals; **p? 0.01.
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Fig. 4. The effect of increasing concentrations of 4-t-pentylphenol (A), 4-t-octylphenol (B) and

4-nonylphenol (C) on cortisol secretion from the adrenocortical H295R cells induced by dibutyryl

CAMP.

Each column represents the mean with S.D. (n = 3). Asterisks denote significant difference from
the control (0 ?g/mL) value which was treated without chemicals; * p? 0.05, **p? 0.01.



