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Hepatotoxic effect in rat after subchronic inhalation of ethylbenzene ZHANG Ming*, WANG Yan-rang, YANG De-yi,
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Abstract Objective To investigate the effects of sub—chronic inhalation of ethylbenzene on oxidative stress in liver tissues
of rat. Methods Forty healthy male Sprague—Dawley rats were randomly divided into four groups : control group,low dose group,
moderate dose group and high dose group,and inhaled daily with different doses of ethylbenzene: 0,433.5, 4 335 and 6 500
mg/m®, 6 h per day, five days per week for 13 consecutive weeks. The contents of glutathione (GSH) and malondialdehyde (MDA )
in liver tissues were determined,and the pathological and ultrastructure examination were conducted. Results Compared with
the control group,the content of MDA increased and GSH content decreased significantly in ethylbenzene—treated groups (P<
0.05). Significant morphological abnormality was seen in liver in ethylbenzene —treated groups characterized by swelling ,
necrosis and lysis,as well as apoptotic morphological changes including nuclear condensation. Mitochondria appeared swollen
with vacuolar structure and loss of cristae. Conclusion Sub-—chronic inhalation of ethylbenzene can induce oxidative stress
and apoptosis in rat liver tissues.

Key words : Ethylbenzene ; Liver ; Apoptosis ; Oxidative stress

1
. 1.1 Model 680
-, IARC Bio—Rad HOPE-MED 8050A
2B Pl o
N GSH MDA
TUNEL Merk -
67, Calbiochem o
N HOPE-MED 8050A
N o 3 mm
° 3h 1
07JCZDJCO8500 ©
09JCZDJC20900 11ZCGYSY02100 1.2 3
1981 CDCRY0902 SPF  Sprague—Dawley 40

E-mail wangyanrang@126.com 60~75 g


Administrator
下划线


2012 9 29

9 J Environ Health, September 2012, Vol.29, No.9

- 811 -

SCXK- 2007-004 . 22.5+ 12 h N
1.0 C 5243 %, N 5 pm HE
o o
4 1.6
433.5 mg/m* . 4 335 mg/m’ 6 500 2.5% 1%
mg/m’ 10 Epon812 50 nm
HOPE-MED 8050A -
6 h 5d 13 Megaview
o o
1.3 1.7 xS o
SPSS 13.0 o
= / x100% One Way ANOVA
14 GSH.MDA SNK
0.5 ml 0.121%  Tris Student—Newman—Keuls
0.372% EDTA 1%  Triton-100 0.4% SDS 4 °C Games—Howell X o P<
2h 2 000xg 5 min 0.05 o
3 o Beutler GSH 5
TBA MDA
o 2.1
1.5 10% 1.
1 n=10 x+s g
mg/m’ 1 2 3 4 5 6
0 70.85+6.88 105.23£10.02 157.46£11.40 202.20+11.05 256.83+18.30 312.69+25.88 323.72+26.39
433.5 70.69+6.71 105.52+6.89 161.56+9.64 211.89+14.11 240.89+13.87 301.44+16.65 313.94+14.21
4335 70.89+6.08 102.93+8.32 151.18+5.66 195.33+3.74 245.37+4.95 302.76+8.40 311.30+9.11
6 500 70.33+5.47 108.99+9.58 161.62+12.84 234.21+63.11 263.79+12.60 325.60+12.44 336.27+£18.27
mg/m’ 7 8 9 10 11 12 13
0 358.47+£33.51 382.53+38.93 400.98+36.15 418.28+41.67 429.16+25.10 451.97+33.03 433.61+43.32
433.5 318.34+15.07 348.89+17.08 380.80+46.34 385.82+34.76 391.42+34.91 402.53+25.21 408.04+24.17
4335 311.96+20.57 350.50+20.91 373.82+23.31 394.84+19.23 396.79+19.19 404.98+17.75 414.24+22.87°
6500 373.64+24.58 400.90+30.78 419.92+22.16 440.32+23.14 434.21+22.52 452.53+25.21 467.20+54.98°
. 0 mg/m’ P<0.05.
3 MDA .GSH
X n=10 xzs
mg/m® MDA nmol/mg Pro GSH mg/g Pro
P<0.05 . f);/ 1.99+0.92 i 22.72¢3C./9°5
2.2 433.5 3.97+1.55* 16.00+2.51°
25 4335 7.74+1.95* 13.80+2.94*
2 6500 12.85+2.64° 8.43+2.04°
1210 is : P<0.05.
mg/m’ g %
0 12.03+1.66 2.80+0.48 MDA GSH
433.5 11.75+1.68 2.88+0.32 P<0.05 .
4335 12.75+0.86 3.08+0.19
6500 12.67+1.14 2.7120.19 MDA GSH ‘
2.4
1.
o 1A
23 MDA .GSH N
MDA .GSH 3, 1B .



9 29 9 J Environ Health, September 2012, Vol.29, No.9

. 812 -
2.5
o 2Ao
A
2
3
GSH
B MDA
MDA
P<0.05
MDA
GSH o

GSH

o Yuan ¥ P450
CYP 450 > Serron 1
CYP o
CYP CYP
. Midorikawa M1
3_
4—

programmed cell

death PCD M,

1 Mellert W Deckardt K Kaufmann W et al. Ethylbenzene 4- and 13—
week rat oral toxicity J . Arch Toxicol 2007 81 361-370.

2 Cappaert NL  Klis S Muijser H et al. The ototoxic effects of ethyl
benzene inrats J . Hear Res 1999 137 91-102.

3 Cappaert NL Klis SF Baretta AB et al. Ethyl benzene-induced
ototoxicity in rats a dose—dependent mid—frequency hearing loss ] . ]
Assoc Res Otolaryngol 2000 1 292-299.

4 Hard GC. Significance of the renal effects of ethyl benzene in rodents
for assessing human carcinogenic risk J . Toxicol Sei 2002 69 30-41.

5 International Agency for Research on Cancer IARC . Ethylbenzene
monograph on evaluation of carcinogenic risks to humans some
industrial chemicals R . Lyon France IARC 2000 77 227-266.

6 National Toxicology Program NTP . Toxicology and carcinogenesis
studies of ethylbenzene CAS No. 100-41 -4 in F344/N rats and
B6C3F1 mice inhalation studies ] . Natl Toxicol Program Tech Rep
Ser 1999 466 1-231.

7 . J.

2007 25 11 702-704.

8 Mates JM. Effect of antioxidant enzymes in the molecular control of
reactive oxygen species toxicology J . Toxicology 2000 153 83-104.

9 Yuan W Serron SC Haddican MM et al. Ethylbenzene modulates the
expression of different cytochrome P —450 isozymes by discrete

multistep processes J . Biochim Biophys Acta 1997 1334 361-372.

10 Serron SC  Dwivedi N Backes WL. Ethylbenzene induces microsomal

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



2012 9 29 9 J Environ Health, September 2012, Vol.29, No.9 - 813 -

1 2 1 1 1 1 1
1. 261042 2.
DNA o 2010 5 -
GC-MS ( ) extractable organic matter EOM

o 40 10 5 DMSO-
6:4 100 mg/kg EOM 0.5 g/ml 1.5 g/ml 3.0
g/ml 8 4 DNA

° 1.5.3.0 g/ml EOM EOM
Olive P<0.05 EOM
N Olive P<0.05 .
. N o EOM DNA o
DNA
R994.6 A 1001-5914(2012)09-0813-03
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Abstract Objective To evaluate the organic pollution levels in the vegetable greenhouse soil and to study DNA damage
induced by the extractable organic matter (EOM) from the soil. Methods EOM were obtained by the method of soxhlet
extraction from greenhouse soil and the control soil with no pollution in May, 2010, and were analyzed with GC-MS. The EOM
from greenhouse soil were fed to mice via gavage with the final concentration of 0, 0.5, 1.5 and 3.0 g/ml respectively per day for
four weeks. DMSO was used as a negative control and cyclophosphamide (CP) as the positive control. After treatment, DNA
damage of peripheral blood lymphocyte induced by EOM was detected by the comet assay. Results The amines, alkanes,
benzene series, polycyclic aromatic hydrocarbon and phthalates were detected in the EOM of greenhouse soil, and the levels
of which were several times as higher as those of control soil. The tail length, tail DNA percent and Olive tail moment
increased significantly in the groups exposed to the 1.5 g/ml or 3.0 g/ml EOM compared with the control group with a dose—
dependent manner. Conclusion The vegetable greenhouse soil in the investigated area is polluted by amines, alkanes,
benzene series, polycyclic aromatic hydrocarbon and phthalates , which may induce the DNA damage.
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