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Effects of probable endocrine disruptors on cholesterol and/or testosterone
synthesis in Leydig cells

Nakajima T, Ichihara G, Kamijima M, Yamada T, Itohara S, Furuhashi K and
Yamanoshita O.
Department of Occupational and Environmental Health,

Nagoya University Graduate School of Medicine,

Abstract

We investigated the effects of diethylphthalate, dibutylphthalate, butylbenzylphthalate,
dicyclohexylphthalate, di(2-ethylhexyl)phthalate (DEHP), di(2-ethylhexyl)adipate (DEHA),
2,4-dichlorophenoxyacetic acid (2,4-D), and nonylphenol on serum testosterone levels and also on
cholesterol and/or testosterone synthesis in Leydig cells. Of these disruptors, DEHP, DEHA and
2,4-D decreased the levels of serum testosterone. However, there were differences in the
mechanism for influencing among them: 2,4-D decreased mRNA levels of HGM-CoA synthase,
HGM-CoA reductase and cytochrome P450;7, 17a-hydroxylase/C;7., lyase (CYP17) in Leydig
cells, whereas DEHP and DEHA decreased only the level of CYP17-mRNA. These results suggest
that the former may decrease serum testosterone level by affecting both cholesterol de novo
synthesis and testosterone synthesis in Leydig cells, but the latter may decrease the level only by
affecting testosterone synthesis. Although these three chemicals are grouped in ligands of
peroxisome proliferators-activated receptor alpha, the mechanism of decreasing serum testosterone

levels may be different from each other.
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Endocrine disrupting effect of the Di (2-ethylhexyl)phthalate
inhalation toxicity in rat

Reiko Kishi
Department of Public Health Hokkaido University School of Medicine
Professor and Chair

Key Word: Di (2-ethylhexyl) phthalate (DEHP), mono (2-ethlhexyl) phthalate
(MEHP), inhalation, reproduction, metabolism, development, rat

Abstract:

It has been reported phthalate esters (PAEs) have the potential of endocrine
disrupting effect, reproductive toxicity, development toxicity and systemics toxicity
in animal experiments. The adverse effects of PAEs on humans have been
suspected because PAEs are found in many different environments, such as air,
water and soil. Most papers focused on the adverse effects of PAEs by oral dosing,
not by inhalation which enables stabler supply of low volatile PAEs. In this study,
we investigated the following effects of inhalated Di (2-etylhexyl) phthalate in rat:
1) distribution of DEHP and the metabolism in the organ, 2) the reproductive
effects, and 3) the developmental effects.

1) We could not detect DEHP and its metabolite MEHP in the serum of DEHP
inhalated rats. DEHP was detected only in the lung. High volume of MEHP was
detected not only in small intestine and liver, which are the DEHP metabolic
organs but also in testis. We could also detect MEHP in lung, Kidney, small
intestine and brain of control rats.
2) Asmall increase in body weight and testis weight/body weight was observed at
DEHP inhalated young male rats, compared with controls. Inhalated rats had
more matured testis than controls. Although the testosterone concentration of
plasma was higher than controls, we could not observe the effects of inhalation in
the expression of testosterone synthetase mRNA and the concentration of
luteinzing hormone (LH). Therefore it was indicated that the DEHP inhalation to
young male rats had a possibility to affect testes.

3) The embryonic effects of DEHP inhalated in pregnant rat were studied. The

weight gain were observed in the pups of DEHP inhalated rat. In female pups,

body weights were raised, placental weights were decreased, and AGD/body
weights were also decreased. We could not see other effect not only in inhalated
rats but also in their pups.
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1 D1Mgh6 11 D11Mgh3
D2Mgh2 12 D12Mit2
D3Mgh3 13 D13Mgh5
D4Mgh14 14 D14Mgh2
D5Mgh4 15 D15Mgh2
D6Mgh6 16 D16Mgh2
D7Mgh7 17 D17Mgh3
D8Mgh1l 18 D18Mghl
D9Mit2 19 Eta
10 D10Mgh3 20 D20Mgh2
Student p<0.05
SPF
TBT MMS
TBT
MMS50mg/kg
0 1 2 3 14 21
control (5) 2454 246.6 250.0 2522 3148 365.0
SD 16.9 16.5 17.9 13.6 17.6 19.0
TBT16mg/kg (4) 246.5 238.0 2425 2480 319.0 367.0
SD 15.0 20.3 15.2 15.6 28.4 34.4
MMS50mg/kg (2) 239.5 234.0 2280 2175 2735 291.0
SD 6.4 2.8 14 4.9 35 5.7
TBT MMS
TBT MMS
TBT
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