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摘要  目的：通过对醋酸铅诱导大鼠脑细胞凋亡及对fos、jun、p53基因和一氧化氮合酶表达的影响，进一步

揭示铅的神经毒作用机理。方法：成年SD大鼠经腹腔注射醋酸铅染毒，分别用原位末端标记法观测细胞凋亡，

用SP法测定脑组织中fos、jun、 p53及nNOS和iNOS的蛋白含量以检测其表达情况。 结果：各染铅组大鼠海

马、皮层组织凋亡细胞数量明显增加，并和染铅剂量有良好的剂量效应关系；大鼠脑组织海马、皮层fos、jun、
p53、iNOS表达阳性细胞数显著增加，表达强度有升高趋势；各剂量染铅组海马组织中nNOS表达明显升高，而

皮层组织nNOS表达无明显变化；相关分析表明，铅诱导的神经细胞凋亡与fos、jun、p53及iNOS的表达呈正相

关。结论：在铅诱导神经细胞凋亡的过程中，高表达的NOS使得NO生成过多进而引起DNA损伤，激活p53，同

时使fos、jun表达增加也可激活p53，启动凋亡过程，诱导细胞发生凋亡。  
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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: ① 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.② 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.③ 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.④ 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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