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[Abstract] Objective To investigate the neurotoxic effect of benzo[ a |pryene (B[ o]P) and protective effect of
butylated hydroxyl anisole (BHA) on learning and memory in hippocampus of rats. Methods Ninety male SD rats
were randomly divided into blank control group, solvent control group, B[ a]P exposed group [(2 mg/(kg « d)J,
BHA group (50 mg/(kg » d)J and B[« P+ BHA combined group. Rats were given the appropriate dose oral
treatment according to body mass and group (the same volume of saline and peanut oil were given to blank and
solvent control group, respectively) for 90 d. After 90 d exposer, Morris water maze (MWM) was conducted to
estimate rats’ learning and memory ability. The level of malonaldehyde ( MDA), superoxide dismutase (SOD)
activity, Na®-K™-ATPase and Ca’"-Mg’" -ATPase activity and Ca®" concentration were measured after rats were
sacrificed and brain tissue were removed. Results Behavioral test results showed that the escape latency of B[ «]P
exposed group were significantly increased than other groups (P<C0. 05) ; however, the number of crossing platform
(4.13 £ 0. 78) were decreased significant. The level of MDA ((2. 46 = 0. 39) nmol/mg prot.J and Ca®'
concentration ((146. 3+ 16. 68) nmol/LJ in the B[ a]P exposed group increased significant, while the activity of
Na'-K"-ATPase and SOD ((76.1411. 42) nmol/mg prot. J were significantly decreased. Compared with B[ o]P
group, each index in B[ a]P -+ BHA combined group improved significantly (P<C0. 05), besides, there were no
statistically difference when compared with solvent control group. Conclusion The neurotoxic effect of B[« ]P may
be related to the decrease of ATPase activity and the increase of Ca’" concentration in hippocampus, while BHA can
prevent these damages.
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Table 1 The average escape latency and the frequency of crossing platform (x+s.n=18)

Escape latency (s) Frequency of

Group

Day 1 Day 2 Day 3 Day 4 ;ff;:ol:li
Blank control 47.124+12. 38 39.2548.83 14.20+3.12 9.57+2.38 7.23+1.38
Solvent control 46.82+12.16 38.5248.56 13.72+3.01 9.6242.42 7.21+1.36
Bl «]P treatment 54.334+13.58 44,734+11.62" 27.52+7.15" 17.32+4.99" 4.1340.78"
BHA 48.234+10.12 37.7148. 31 16.81+3.34 9.81+2.51 6.80=+1.25
B[ o]P+BHA combined 50.31412. 37 40.42410.91" * 20.3044, 06" * 13.51+2,71** 5.047£0.81" "
F 1. 06 12.32 11.83 10. 52 13.77
P 0.37 <0. 001 <0. 001 <0. 001 <0. 05

% P<C0. 05, vs. solvent control group; * * P<C0.05, vs. B[a]P treatment group
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Table 2 The content of MDA, SOD and ATPase in the hippocampus and Ca*™ concentration in synaptosome (x*s,n=6)

Nat-K"-ATPase
activity CpmolPi/
(mg prot. * h))

Ca*"-Mg?t-ATPase Ca®"
activity CpmolPi/ concentration
(mg prot. » h)J (nmol/L)

MDA concentration
(nmol/mg prot. )

SOD activity

Group (nmol/mg prot. )

Blank control 1.83£0.27 113.34=£21.02 7.2141.96 7.9241.78 122.38414.35
Solvent control 1.87£0.29 112.202£20.19 7.1441.93 7.8341.72 124.60£14. 20
B[ oJP treatment 2.4620.39" 76.10+11. 42" 3.16+0. 84" 3.984+0.79~ 146.30+16. 68"
BHA 1.77+0.35 106.704+19. 21 6.83+1.76 7.75+1.64 124.404+14. 18
Bl o« ]P+BHA combined 2.0240.35" " 90.20412.45" " 4.624+1.10% " 5.0241.20" " 130.30414. 85" *
F 6. 34 8.21 43.23 31.01 2.49

P <0. 05 <0. 05 <0. 05 <0. 05 <0. 05

% P<C0.05, vs. solventcontrol group; * * P<C0.05, vs. B[ «]P treatment group
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