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Effect of vitamin E against the neurotoxicity induced by benzo[ a |pryene in adult rats
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[Abstract| Objective To explore the effect of vitamin E (VE) against the neurotoxicity of benzo[ a |pryene (B[ a|P) in
male SD rats. Methods A total of 60 male SD rats were randomly assigned to one of the following six groups (n=10/group) :
the blank control group, vehicle control group, B[ a]P group(5 mg/kg), low dose of VE (10 mg/kg) + Bla]P (5 mg/kg)
group, medium dose of VE (50 mg/kg) -+ Bla]P (5 mg/kg) group and high dose of VE (100 mg/kg) + Bla]P (5 mg/kg)
group. The rats were gavaged with the corresponding dose of B[ a]P once a day for 30 days. Morris water maze was used to
evaluate the learning and memory performance of rats. Morphological changes in hippocampus were observed. The activities of
superoxide dismutase(SOD), glutathione peroxidase (GSH-Px) and y-glutamylcysteine synthetase (y-GCS), the contents of
glutathione(GSH), oxidized glutathione (GSSG) and malonaldehyde (MDA) in the hippocampus tissue were all examined.
Results The results of the behavior tests showed that rats treated with B[ a|P exhibited a significantly increased escape latency
and a significantly decreased cross-platform times and the residence time on the platform compared with the blank control group
and vehicle group (P<C0. 01). VE treatment could obviously improve the changes of the above index (P<C0. 01). Besides, the
morphological changes in hippocampus suggested that VE could protect against the injury induced by B[a]P. The activities of
SOD, GSH-Px and y-GCS and the contents of GSH, GSSG in rat hippocampus of B[ a]P group were significantly decreased,
while the content of MDA was significantly increased compared with the blank control group and vehicle control group (P<C
0.01). Moreover, the above indices were obviously improved with the increase of VE dosage in VE groups. Conclusion VE
can play an protective role in Bl a |P-induced neurotoxicity.
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Tab 1 Average escape latency of rats in Morris water maze
t/ss n=5, xts

Group 1d 2d 3d 4d F value P value
Blank control 58.55+4. 65 32.21+1. 23.27+2.36 12.4842. 06 224.10 <0.01
Vehicle 58.09+6. 17 30.98+1. ¢ 23.10+3. 46 11.44+2. 44 135. 65 0. 01
Bla]P 65. 43+4. 36 56. 30+£3. 47.12£2. 70"~ 30.64+3.05** 324. 02 0. 01
VE low-dose 63.80+2. 83 50. 33+3. 38,2841, 96 * AL 26.99£2. 40 * A4 182. 47 0. 01
VE medium-dose 62. 695, 92 43.05+2. 33.75%2, 29 *LAAA 21. 443,37 *LLAA 108, 25 0. 01
VE high-dose 59.15+2. 35 39. 19£2. 7544 26. 2941, 7504VY 14. 65£2. 3044V 338. 83 <0. 01
F value 2.25 79.25 74. 34 46. 02
P value 0. 82 <0. 01 <0. 01 <0. 01

Bla]P: Benzo[a]pryene; VE: Vitamin E. ** P<C0. 01 vs blank control group or vehicle group; 44 P<C0. 01 vs B[ a]P exposed group;

AA P<0, 01 vs VE low-dose treatment group; ¥V P<C0. 01 vs VE medium-dose treatment group

2.2.2 AXEREEELE BlalP HREETEK
BOFIAE T35 52 R A5 B8 B TR) 5000 BRZEL D VEE 4551 141
VIR . 22 R Goi2F i X (P<<0. 0D ; fifig VE FI8 1)
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Tab 2 Cross-platform times and residence time

on the platform of rats in Morris water maze

n=5, ks

Group

Cross-platform

number in 2 min f

Residence time

on platform ¢/s

Blank control
Vehicle

Bla]P

VE low-dose

VE medium-dose
VE high-dose

F value

P value

15. 71+0. 69
16.3741.98
7.2640.90* *
9.9241.32* *AA
12. 68+2. 98* *ALAA
15. 2042, 3500 AAVY
18. 55

0. 01

45.70410. 72
46.90+7. 05
21,5842, 41*
29,0952, 36" * AL
36,8742, 07" *ALAA
44, 8143, 830 AAYY
16. 42
<0.01

B[ a]P: Benzo[ a]pryene; VE; Vitamin E. * * P<{0. 01 vs blank

control group or vehicle group; 24P <C0. 01 vs B[ a P exposed

group; AA P<0, 01 vs VE low-dose treatment group; ¥V¥ P<Z0. 01

vs VE medium-dose treatment group

1 HEZREBUREBEIEMELSETML

Fig 1 H-E staining showing the morphological change of rat hippocampus in each group

A': Blank control group; B: Vehicle group; C: B[ a |P exposed group; D: VE low-dose treatment group; E: VE medium-dose treatment group;

F: VE high-dose treatment group. B[ a |P: Benzo[ a ]pryene; VE: Vitamin E. Oringinal magnification: X400
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2.4 JRALEAMNIEIRILE  SXIRAA L. Bla]P
411 SOD, GSH-Px. y-GCS 3% ¥ L} GSH. GSSG
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Tab 3 Oxidative stress parameters in rats of each group

n=>5, xts

Group SOD (U« mg™1) GSH-Px (U * mg™ 1) MDA mp/(nmol » mg™!)
Blank control 290. 69+7.57 26.35+0. 94 12.9942. 36
Vehicle 296. 28+5. 41 25.29+1.02 12.6841.53
BlalP 207.90+£5.51** 17,1141, 27~ 23.944+1.93*
VE low-dose 218.52+7,89* * AL 19.28+1. 31" *AL 20, 44742, 58 LA
VE medium-dose 234.82+7, 31* *ALAA 21.66+£1.03* *ALAA 17. 6541, 87 *ALAA
VE high-dose 263.77+9, 47* * ALAAVY 23.32£0., 84 *LLAAYY 14. 6441, 37ALAAVY
F value 129. 47 52.98 25.52
P value <0.01 <0. 01 <0. 01

Group GSH pp/(mg+ L™ 1) v-GCS z3/(U e mL™ 1) GSSG ¢/ (pmol « L™1)
Blank control 32.14%2.35 7.63%1.48 68.44+4. 23
Vehicle 31.98%+2.17 7.42%1. 39 66. 9444, 21
Bla]P 20. 4441.52* * 3.8740. 67 * 39.2841.96**
VE low-dose 26. 4841, 98* * L4 5.24+1.01% x40 49,562, 27 * L0
VE medium-dose 28. 24742, 02 *ALAA 5.6711, 15* *AAAA 53. 2572, 44 *LAAA
VE high-dose 29.97+2.13* *LLAAVY 6.03+1. 21 *ALAAYY 58. 23+4., 020 AAVY
F value 19. 38 12. 46 36. 54
P value <0.01 <0. 01 0. 01

Bla]P: Benzo[ apryene; VE: Vitamin E; SOD: Superoxide dismutase; GSH-Px: Glutathione peroxidase; MDA: Malonaldehyde; GSH:

Glutathione; y-GCS; y-glutamylcysteine synthetase; GSSG: Oxidized glutathione.

* % P<C0. 01 vs blank control group or vehicle group; 24 P<C

0. 01 vs Bl a]P exposed group; A& P<C0. 01 vs VE low-dose treatment group; V¥ P<C 0. 01 vs VE medium-dose treatment group
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