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[ ABSTRACT] BACKGROUND & AIM: To study the effect of lead acetate on the apoptosis and the expression of fos,
jun, P53 and NOS and to provide some scientific basis for further delineation of the neurotoxic mechanisms of lead.
MATERIAL AND METHODS: Mature and healthy Sprague-Dawley rats were randomly divided into four groups. Lead acetate
was injected intraperitoneally. The determination of apoptosis in hippocampus and cerebral cortex was made by
terminal-deoxynucleotidyl transferase mediated d-UTP nick and labeling(TUNEL) . The expression of fos, jun, P53 genes
and nNOS, iNOS in hippocampus and cerebral cortex were measured by using immunohistochemical method. RESULTS:
(D TUNEL showed that lead acetate induced apoptosis of cells from hippocampus, cerebral cortex in every treatment
group (P <0.05), and there was a significant dose-response relationship. (@ The expression of fos, jun, P53 and iNOS
increased in neural cells from hippocampus, cerebral cortex in every lead acetate treatment group compared with the
control. @ The expression of nNOS significantly increased in hippocampus in every treatment group compared with the
control . However the expression of nNOS in cerebral cortex showed no significant difference between the treatment groups
and the control group.@ Correlation analysis demonstrated that apoptosis correlated positively with the expression of fos,
jun, P53 and iNOS. CONCLUSION: The overexpression of P53, which was caused by damage of DNA elicited by the
excessive amount of NO from the overexpression of NOS, induced apoptosis of neural cells. Lead acetate also induced
the prolonged expression of fos and jun which may initiate the expression of P53 followed by apoptosis of neural cells.
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Table 1 Effect of lead acetate on the apoptosis of rat brain neural cells
(¥ £5)

Hippocampus Cerebral cortex
Group . .
(g ke ") Area density Average gre Area density Average gre
(x107?) Y (x107) Y
Control  0.08+0.02 191.27+8.00 0.03+£0.01 152.04+8.81
25 1.76+0.06" 180.48+4.72 4.55+0.87" 183.91+16.15
50 2.12+£1.17°  194.10£7.10 8.17+1.64" 153.83+32.49

100 2.95+0.68" 189.96+3.86 11.17+5.66"
Compared with the control, * P <0.05.

2.2 BRI KRMASIHERERREKZH

2.2.1 EEREXTKEMAR fos RIAKEM 4
BYALK BN ALEA R Fos BT 11 S e 140 S N ) o S i £
RURCIR, AL F AP A% A, RN o 40k . X I
AR A AN LD B D Fos HEITBHERIL, 0K,
2 N HRIS R LB PR ik . 2% B3 ) B A T 41 2R
Fos FIE WIS, 50 HECZH AR LU THI 3% B ) R 1 ey, 1
I W 2 AR (P < 0.05) » AT R AR RN

140.40 + 30.40




H18% 5
KA (SR PR E DA 0.971, P<0.05;
r=-0.777, P <0.05); ZJZH R, o, @i &4l
FERE R TR (P <0.05), M 732K B 55 % 20 AH
b 22 7 TC G v 27 T o U W I PR B A 1 5 K B i 2 41
Fos RHIAM 4Nl m e n, REFWHEH L @A
(£ 2)

*K 2 BERRETH KRNI R P losRIA MM (X +5)

Table 2 Effect of lead acetate on the expression of fos in rat brain
(X x5)

. Hippocampus Cerebral cortex
(m f[;(qul) Area density Aver Area density Avers
g * Kg (x10-2) verage grey (x10-2) verage grey
Control  0.23+0.05 161.00+5.80 0.20+0.05 160.85+21.28
25 0.69+0.12" 171.98+9.02 0.31+0.14 164.98+12.93
50 0.87+0.26" 149.14+9.44" 0.83+0.12" 159.20+8.96
100 2.50+0.95" 143.59+5.09"° 2.30+0.69" 151.16+8.93

Compared with the control, * P <0.05.
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Table 3 [Effect of lead acetate on the expression of jun in rat brain

(x =5)
Hippocampus Cerebral cortex
Group - -
(mg-kg™") Azej ld(f E]zsgly Average grey Azei ld(f [f;ty Average grey
Control  0.06+0.01 202.50+ 5.23 0.08+0.01 197.00+2.69
25 2.29+£0.26" 185.23+ 7.74 0.80+0.08" 191.25+8.39
50 2.08+0.22" 178.40+15.26" 3.77+0.91" 181.70+ 10.04
100 5.39+1.57" 163.60+9.51" 5.71+1.51" 172.22+23.98"

Compared with the control, * P <0.05.
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Table 4 Effect of lead acetate on the expression of p53 in rat brain
(xzxs)

Hippocampus Cerebral cortex
Group - -
(mg+kg™") Az‘e: 1d ; n I)ty Average grey Aze: ld Oe ?fl)ty Average grey
Control  0.38+0.27 192.06+5.60 0.27+0.01 173.85+1.20
25 0.91+0.55" 183.74+10.40 0.32+£0.21  174.93 + 18.06
50 0.98+0.26" 201.85+2.76 0.50+0.12" 167.74+6.61

100 1.01+0.30" 180.56+8.24 1.67+0.74"
Compared with the control, * P <0.05.
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Table 5 Effect of lead acetate on the expression of nNOS in rat brain
(x £5)

152.86+5.55"

G Hippocampus Cerebral cortex

rou

(me- kp_ N Area density A Area density A

mg - kg (x10°2) verage grey ( 10-2) verage grey
Control 0.24+0.10 143.30+26.78 0.28+0.08 111.67+28.84

25 0.70+0.18" 142.05+13.75 0.43+0.19
50 0.85+0.17" 143.36+8.05 0.33+0.05
100 0.91+0.19" 148.57+6.99 0.37+0.11

Compared with the control, * P <0.05.

109.05 + 23.52
109.08 + 15.69
102.10+9.07
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Table 6 Effect of lead acetate on the expression of iNOS in rat brain
(x £5)

Hippocampus Cerebral cortex
Group - -
(mg-+kg™") Azej ld Oe {lfl)ty Average grey Afe: 1(1531;125367 Average grey
Control  0.12+0.02 148.80+10.75 0.02+0.01 126.30+5.52
25 1.32+£0.14" 113.57+5.32" 0.30+£0.07" 130.44+ 14.11
50 1.50+0.16" 110.52+6.62" 1.07+0.20" 137.96+9.23

100 1.98+0.35" 110.32+12.57" 1.23+0.17" 131.29+25.18

Compared with the control, * P <0.05.
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