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¥ 1 Effects of phtalates on the PPARa-related hepatic enzymes

Treatment m.w log Pow PT PH DBF VLCAD TP TPB CYP4A  PPARa-mRENA
Control 1.00£0.11 1.00+£0.16 1.00+0.08 1.00£0.08 1.000.32 1.00£0.11 1.000.31 0.80+0.10
Diethylphthalate 222 24 2.88 0.98+0.18 1.02+0.01 1.63+0.40 1.04+0.03 1.32=0.47 1.18:0.18 - 1.08+0.28 0.96+0.38
Dibutylphthalate 278.34 4.45 1.04+0.26 1.20+0.04 0.92+0.05 0.92+0.07 1.64+0.19° 1.1740.07  1.5140.27"  1.11£0.28
Butylbenzylphtakate 812.37 4.59 1.44+0.04"  1.16£0.06 1.43+0.36°  0.95:0.05 1.90+0.18"  1.32+40.06". 1.824+0.11° = 1.36:0.29°
Dicyclohexyiphthalate 330.42 1.25@.18 1.08+0.07 1.94:0.43°  0.97:0.04 1.96£0.33*  1.3440.13* L56+0.25° . 1.47:0.24"
Diethylhexylphthalate 390.56 7.5 1.59+0.14"  1.59+0.06*  2.14+0.27°  1.22+0.01" 2.60:0.28"  1.73+0,19% 2.684054°  1.5440.33°
Diethylhexyl adipate 370.57 . 1.3120.18""  1.37£0.07*"  1.71:0.55°  1.34+0.07" 2.67+0.19°  1.78+0.26° 2.2&0.30"" 1,700,061
* * " " e

Correlation ©

Correlation’

*

&

*

*Significantly different from control(p<0.05)

]I’Sigm'ﬁcant difference between disthylhexyiphthalate and diethylhexyladipate trestments

“Significantly different from diethylphthalate(p<0.06)
‘Significantly different from dibutylphthalate(p<0.05)

*Correlation between molecular weight and induction of several enzymes

‘Correlation between log Pow and induction of several enzymes

1



# 2 Effects of 2,4-dichlorophenoxyacetic acid and nonyll)heol on the PPARa-related hepatic enzymes

PT PH DBF CYP4A Catalase
2,4-dichlorophenoxyacetic acid

Ommol/kg 1.00+0.15 1.00+0.06 1.00£0.13 1.0040.78 1.00+0.03
0.23mmol/kg 1.55+0.15" 1.00+0.18 1.44%0.17" 1.35+0.30 1.05+0.03
0.45mmolkg 2.42+1.00 1.38+0.36 1.27+0.17% 3.9940.71%"  1.14%0.06
0.68mmol/kg 4.40+0.70%™°  8.14+0.30°>°  2.03£0.29>"°  17.61£5.38*™ 1.1640.04

2,4-dichlorophenoxyacetate '

Ommolkg 1.00+0.11 1.00+£0.25 1.00£0.28 1.004£0.28 1.00+0.07
0.21mmol/kg 2.66+0.82" 1.08+0.02 1.33+0.23 2.38+0.60* 0.92+0.03
0.43mmolkg 3.63+0.91° 1.49+0.23*"  1.62+0.17" 3.77£0.95%  0.87£0.03"
0.64mmol/kg 553044  1.58£0.11%°  2.44:0.32°®  7.2120.68™™  0.98+0.09

Nonylphenol

Ommolkg 1.00+0.15 1.00+0.14 1.00+0.09 1.00£0.27 1.00+£0.12
0.23mmol/kg 0.85+0,09 1.04+0.07 0.91£0.05 1.0940.28 0.80+0.08
0.91mmolkg 1.57+0.44 1.25+0.15 0.75+0.04™  1,1840.41 0.69+0.08
2.72mmolkg 1.54%0.45 1.32+£0.12* 1.51+0.24° 0.83+0.09

*Significantly different from control(p<0.05)
*Significantly different from low-dose group(p<0.050) .

*Significantly different from medium-dose group{p<0.05)

0.97+0.05
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Bt : we/day
kOMER-T BR-NF WS _D,. SR HOFE BWEF SHS A% A5 L-REA WIRS  #H
DEP 0.22 0. 14 0. 02 0. 01 D.05 D.06 - - D.03 0.11 0.09 0.06 0,07 0. 07 - 0.00 (].!lll.
DFP 0.22 0.14 0. 02 o.M D.03 1.50 0.05 0.11 0,09 0.06 Q.07 t. o7 D.Uﬂ. 2.38
DEP 1.84 1.28 0.22 0.08 0.41 0. 53 0.43 0,98 0. 80 0. 50 Q.60 .59 D.EO 8.6
BBP 0.82 0.36 1.10 D.15 n.33 0. 06 0.20 o0.n 0.09 0.59 0.07 ¢ 07 0. 24 4.19
DEHP  3.02 87.78 15. 42 1.27 3.29 0.9 7.23 2.34 0.93 28.55 8.53 4,66 0. 59 165.79
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Reproductive toxicity of endocrine-disrupting chemicals and the mechanism via
peroxisome proliferator-activating receptor in relation to the risk assessment
Tamic Nasu (Nakajima), Departm,ent of Hygiene, Shinshu University School of
Medicine, Lecturer '

Key words: phthalates, adipate, 2,4-dichlorophenoxyacetic acid, nonylphenol,

reproductive toxicity, testosterone, triglyceride, oxidative stress, food contamination

Abstract _

1) The induction of hepatic PPARe,, a nuclear receptor, by phthalates (diethyl phthaiate,
DEP; dibutyl phthalate, DBP; buty]bcnzyl phthalate, BBP; dicyclohexyl phthalate,
DCP; diethylhexy! phthalate, DEHP) and a adipate (dicthylhexyl adipate, DEHA)
was examined with the expression of the target gene products as well as the level of
PPARa-mRNA in SV/129 male mice. DEP dose used could not induce any gene
product investigated and the mRNA. The other phthalates were shown to be the
inducer of PPARq, and the strength was dependent on their molecular wei ght;

DEHP was 'thc. strongest inducer. DEHA also induced PPAR«, but not so much as
DEHP.

2} The effects of 2,4-dichlomphen6xyacctic acid (2,4-DA), 2,4-dichlorophenoxyacetic
acid methyl ester (2,4-DE) and nony!phenol (NP) treatment on the reproductive
organ was examined in relation to the induction of hepatic PPARg, in ddY male mice.
2.4-DA and 2,4-DE induced the nuclear receptor dose-dependently, whereas the
induction by NP could be disregarded in comparison to that by 2,4-DA or 2,4-DE.
The highest dose of 2,4-DE decreased serum iestosterone level. However, no dose-
dependent morphological changes in testes were observed.

3) The PPAR¢ inducers used could not induce oxidative siress-scavenging enzymes
such as catalase and glutathione peroxidase, but rather lowered, suggesting that mice
are exposed to greater oxidative stress after treatment of PPAR« inducers,

4) The concentration of phthalates (DEP, DPP, DBP, BBP and DEHP) in the
commercial foods was measured, and each daily intake was estimated using total diet
study method. Of the phthalates, DEHP was conlained most, and the other phthalates

were detected with only a marginal content.
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