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Effects of Chronic Exposure to Phoxim on Oxidative Stress in the Liver of Rats

LI Hui-min, WANG Fu-min, GU Jian-hong, CAO Xue-zhi, FENG Ya-jie, LIU Zong-ping”
(College of Veterinary Medicine , Yangzhou University , Yangzhou 225009, China)

Abstract: In order to study the toxicity of phoxim on rats, and explore the role of oxidative stress
in the mechanism of phoxim intoxication, phoxim was administrated intragastrically to SD rats
with the concentrations of 30 and 300 pmol/kg body weight. After 15 and 30 days, the content of
malondialdehyde (MDA) and the activity of cholinesterase (ChE), superoxide dismutase (SOD),
glutathione peroxidase(GSH-Px)in liver tissue and plasma were determined and histopathological
changes were detected. Results showed that activity of ChE in the plasma and liver were sighifi-
cant lower than that in the control group(P<C0. 01). Especially , the activity of ChE in high dos-
age group decreased to 22% in plasma and 75% in liver compared to the control. The activity of
SOD and GSH-Px both decreased in plasma, the content of MDA increased in plasma and liver a-
long with the exposed time extended. Histopathological changes showed that fatty degeneration
in hepatocytes of rats. The results indicated that phoxim can induce enhanced lipid peroxidation
on SD rats and lesions of structure in the liver. The oxidative stress plays an important role in the
mechanism of hepatotoxicity.
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Table 1

Levels of ChE,SOD,GSH-Px and contents of MDA in liver and plasma of rats

after phoxim exposed for 15 and 30 days (mean®SD, n=6 )

o ChE SOD GSH-Px MDA
G B i3/ JHHE / 3%/ JHHE/ 13 / TR/ T3/ JH R/
roups
(U/mL) (U/mg) (U/mL) (U/mg) (U/mL) (U/mL) (nmol/mlL) (nmol/mg)
%3 15 d  Exposed to phoxim for 15 days
75. 056+ 11. 456+ 184. 925+ 181. 342+ 1 968. 142+ 101. 149+ 2.373%+ 12. 219+
1. 282 0. 906 22.244 6.277 148. 870 2.393 0. 606 0.156
54.711+% 9.9534+ 177. 349+ 189. 210+ 2 015. 929+ 107. 960+ 3.0524+ 13. 252+
1.367"" 1.566"" 10. 278 6.723 135. 733 2.168 0. 254 0.613
o 53. 536+ 8.776+ 148. 600+ 213. 654+ 1191. 15+ 191. 490+ 3.927+ 23. 691+
1. 954 1.159"" 12. 218" 9.294"" 104.139"" 2.7527" 0.601"" 1.928""
Y% 30 d  Exposed to phoxim for 30 days
74. 054+ 10. 082+ 191. 529+ 180. 843+ 1916. 19+ 102. 151+ 2. 6464+ 10. 967+
2. 045 0.736 9.401 4.902 149. 861 2. 989 0.278 0. 787
41. 5594+ 8.170+ 113. 247+ 210. 745+ 1 322. 143+ 129. 340+ 4.228+ 17. 9104+
1.8337" 0.855"" 11. 9417 7.1257" 179.10477 5.406"" 0.2637" 1.737
16. 398+ 7.5184+ 151. 903+ 119. 711+ 1029.524+ 81. 857+ 5. 2654 22.017+
1.3337" 0.8117°" 4. 7587 4.094 7" 52.4557" 6.0217°" 0.4547" 1. 87677

C. W HRZH L RN i 4 H. @ R R 25 50 R AH L, « . P<C0. 05, x x . P<C0.01
C. Control; L. Low dosage group; H. High dosage group;Compared with control, * . P<{0. 05, % x . P<Z0.01
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E1 XRAEEFMME HE 400X
Fig. 1 Normal hepatocytes in control group HE 400X

B 3 300 pmol/kg RELE 15 d, FTLHREAAK, Bk
T HE 400X
Fig. 3 Swelling and granular degeneration in hepato-
cytes after exposing to phoxion at dose of 300
pmol/kg b. w. for 15 days HE 400X

4 30 pmol/kg BELEF 30 d, FF/NHEESHAT
WAMBER T AT R INAK, Bk SRS E
HE 200 X

Fig. 4 Rats treated with 30 pmol/kg b. w. phoxim for
30 days , fatty degeneration scattered in hepatic
lobules , swelling of liver cell cord and stenosis of
sinus venosus HE 200 X

2 30 pmol/kg KB ERMLES 15 d, FHAREE,
ZTHHEEWL HE 400X
Fig. 2 Exposed to phoxim at the dose of 30 pmol/kg
b. w. for 15 days, no visible histopathological
changes HE 400X
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B 5 300 pmol/kg G ELF30d,CEXEABEARE R
EEERE  HE 400X
Fig. 5 Rats treated with 300 pmol/kg b. w. phoxim
for 30 days ,massive inflammatory cellular in-
filtration on the periphery of portal area HE
400 X

BE 6 300 pmol/kg K £ & 30 d, FF/NH SR8 RS S
T AR EMNK FERERERFEEAE

HE 200X
Fig. 6 Rats treated with 300 pmol/kg b. w. phoxim
for 30 days, diffuse fatty degeneration of he-
patic lobules, swelling of liver cell cord ,steno-
sis even obliteration of sinus venosus HE 200 X
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