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应用基准剂量法探讨氯蜱硫磷的参考剂量 
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摘要  目的 应用基准剂量(BMD)法探讨氯蜱硫磷(毒死蜱)的参考剂量。方法 80只清洁级成年雌性SD大鼠,ig给

予氯蜱硫磷0.25, 0.5, 1, 2, 4, 8和16 mg·kg-1,每天1次,连续21 d。21 d后处死大鼠测定大鼠大脑皮质、海马
和血清中乙酰胆碱酯酶(AChE)活性,观察氯蜱硫磷的未观察到损害作用剂量。采用R语言的PROAST28.1软件包计算
BMD及其下限值, 将BMD下限值除以安全系数100得到氯蜱硫磷的参考剂量。结果 与正常对照组相比,氯蜱硫磷4,8

和16 mg·kg-1使大鼠海马中AChE活性明显降低(P<0.01);氯蜱硫磷2,4,8和16 mg·kg-1使大鼠皮质中AChE活性明

显降低(P<0.01);而氯蜱硫磷1, 2,4,8和16 mg·kg-1使大鼠血清中AChE活性明显降低(P<0.01)。随着氯蜱硫磷染
毒剂量的增加,大鼠海马、皮质和血清中的AChE活性表现出下降趋势。以AChE活性作为指标,海马、皮质和血清中

氯蜱硫磷的未观察到损害作用剂量分别为低于2.0,1.0,0.5 mg·kg-1的剂量,BMD分别为0.81, 0.90和0.41 mg·

kg-1,参考剂量分别为5.5,4.6和3.6 μg·kg-1;为人类膳食安全,将氯蜱硫磷的参考剂量定为3.6 μg·kg-1。结论 
BMD法可制定比未观察到损害作用剂量法更加安全的参考剂量,并可以进一步应用于膳食暴露风险评估。 
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Determination of reference dose of chlorpyrifos by benchmark dose method
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  Abstract
  OBJECTIVE To determine the reference dose of chlorpyrifos by the benchmark dose method. METHODS Eighty adult 

female SD rats were ig given chlorpyrifos 0.25, 0.5, 1, 2, 4, 8 and 16 mg·kg-1, respectively, once daily, for 21 d. Rats were 
sacrificed, and acetylcholinesterase(AChE) activity in the hippocampus, cerebral cortex and serum of rats was determined 
after chlorpyrifos was ig given to rats for 21 d. The no-adverse-effect level (NOEAL) was observed and determined while. 
The benchmark dose (BMD) and the lower confidence limit of the benchmark dose(BMDL) were calculated by software of 
R language (PROAST28.1package). The reference dose of chlorpyrifos was obtained by BMDL dividing by safety factor 
100. RESULTS Compared with normal control group, the AChE activity in hippocampus significantly decreased in 

chlorpyrifos 4,8 and 16 mg·kg-1 groups (P<0.01) , the AChE activity in cortex significantly decreased in chlorpyrifos 2, 4, 

8 and 16 mg·kg-1 groups(P<0.01) and the AChE activity in serum significantly decreased in chlorpyrifos 1, 2, 4, 8 and 16 

mg·kg-1 groups (P<0.01). The AChE activity showed decreasing trend with increasing dose. NOEAL in hippocampus, 

cortex and serum of rats was 2.0, 1.0 and 0.5 mg·kg-1, respectively, and the BMD of chlorpyrifos was 0.81, 0.90 and 0.41 

mg·kg-1, respectively, while reference dose in the hippocampus, cortex and serum of rats was 5.5, 4.6 and 3.6 μg·kg-1, 

respectively. For human saftey, the reference dose of chlorpyrifos was determined to be 3.6 μg·kg-1. CONCLUSION 
This method can formulate more secure reference doses, that are potentially used in dietary exposure assessment in the 
future.
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