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氟、砷染毒对大鼠空间学习记忆影响及机制 

苏菁1, 李宏杰2, 周洪霞2, 李明艳1, 曹福源3, 王茜1, 刘楠1, 郑国颖1, 李清钊1, 蒋守芳1 

1. 河北联合大学公共卫生学院, 河北 唐山 063000; 
2. 河北联合大学基础医学院; 
3. 河北联合大学医学实验动物中心 

摘要： 

目的 探讨氟、砷及氟砷联合染毒对大鼠空间学习记忆及大脑皮质氧化损伤的影响。方法 初断乳SPF级雄性SD大

鼠随机分4组,对照组(自由饮用蒸馏水),氟、砷处理组和氟砷联合染毒组(分别自由饮用120 mg/L氟化钠、70 mg/L
亚砷酸钠、120 mg/L氟化钠+70 mg/L亚砷酸钠水溶液),染毒3个月;采用Morris水迷宫测试空间学习记忆能力,检测

大鼠血清和大脑皮质总抗氧化能力(T-AOC)和丙二醛(MDA)含量、超氧化物歧化酶(SOD)和谷胱甘肽过氧化物酶

(GSH-Px)活力。结果 氟、砷处理组和联合染毒组第4 d逃避潜伏期分别为[(10.34±1.18)、(11.76±1.23)、
(13.78±3.49)s],均高于对照组的(5.85±1.98)s(P<0.01);与对照组比较,染毒组大鼠首次到达平台时间明显延长,
目标象限停留时间和穿越次数明显降低(P<0.05);氟、砷处理组和联合染毒组大脑皮质T-AOC水平与GSH-Px活力

分别为[(1.02±0.25)、(1.18±0.54)、(0.99±0.28)U/mgprot]和[(5.34±0.70)、(4.34±1.49)、(5.34±0.88)
U/gprot],均低于对照组的(1.75±0.66) U/mgprot和(6.82±0.85)U/gprot;与对照组、氟处理组和联合染毒组比

较,砷处理组大鼠大脑皮质SOD酶活力较低(P<0.05);氟处理组和联合染毒组大脑皮质MDA含量均高于对照组

(P<0.05)。结论 氟、砷及其联合作用可损害大鼠的空间学习记忆能力,其机制可能与大脑皮质氧化损伤有关。 
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Effects of fluoride and arsenic on spatial learning and memory function and it's 
mechanism in rats

SU Jing, LI Hong-jie, ZHOU Hong-xia, et al

School of Public Health, Hebei United University, Tangshan, Hebei Province 063000, China

Abstract: 

Objective To explore the effects of fluoride,arsenic and their co-exposure on spatial learning and 
memory function and the oxidative damage in cerebral cortex in rats. Methods The Sprague-Dawley 
rats were randomly divided into four groups at the beginning of weaning.Three exposure groups were 
exposed to 120 mg/L sodium fluoride (NaF),70 mg/L sodium arsenite (NaAsO2),and 120 mg/L NaF and 
70 mg/L NaAsO2  in drinking water for 90 days,respectively.The rats of control group drank distilled 

water for 90 days.The spatial learning and memory function were detected with Morris water maze.The 
levels of total antioxidant capacity (T-AOC),malondialdehyde (MDA),superoide dismutase (SOD),and 
glutathione peroxidase (GSH-Px) activity were measured using corresponding kits. Results The escape 
latency periods of rats exposed to NaF,NaAsO2 ,and the mixed solution were 10.34?1.18,11.76?1.23,and 

13.78?3.49 s,respectively,and all of them were higher than that of the controls(5.85?1.98 s,all 
P<0.01).The first platform time of rats in the three exposure groups were all markedly higher than that 
of the controls (all P<0.05).The time in target quadrant and the times passing through the invisible 
platform within 120 s in the rats of the three exposure groups decreased significantly (all P<0.05).The 
levels of T-AOC and GSH-Px activity in cerebral cortex of NaF-exposed,NaAsO2-exposed and co-

exposed rats were 1.02?0.25,1.18?0.54,and 0.99?0.28 U/mL and 5.34?0.70,4.34?1.49,and 5.34?0.88 
U/gprot,respectively,and all were much lower than those of controls (1.75?0.66 U/mL,6.82?0.85 
U/gprot).Compared with control,NaF-exposed and co-exposed rats,the level of SOD in cerebral cortex of 
NaAsO2-exposed rats was much lower (P<0.05).The level of MDA in cerebral cortex of NaF-exposed and 

co-exposed rats were markedly higher thant that of the controls (P<0.05). Conclusion Fluoride,arsenic 
and their co-exposure at certain doses may damage spatial learning and memory function of 
rats.Oxidative damage in cerebral cortex may be related to the damaged spatial learning and memory 
function in rats.

Keywords: fluoride   arsenic   fluoride and arsenic combined exposure   learning and memory   
oxidative damage   
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