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Effects of Fluoride Exposure during Pregnancy on Spatial Memory and
Central Monoamine Neurotransmitters in Offspring Rats

ZHANG Wenjun, LIU Nannuan
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[ Abstract] Objective: To explore the effects of fluoride exposure during pregnancy on spatial memory
and central monoamine neurotransmitters in offspring rats. Methods; 24 healthy 8 — week old Wistar
female pregnant rats were randomly divided into the control group, the high fluorine dye group and the
low fluorine dye group. The control group was fed with distilled water; the high fluoride group received
20 mg/kg sodium fluoride solution from pregnancy to lactation (6 weeks after birth) ; the low fluoride
group received 5 mg/kg sodium fluoride solution from the beginning of pregnancy to the lactation period
(6 weeks after birth) ; body weight of postnatal rats at 3 and 6 weeks after birth was recorded. Morris
water maze navigation experiment recording the evaluation of spatial memory ability by escape latency
was conducted in rats of each group after molding. After the water maze experiment, the hippocampal

tissue was taken. Monoamine neurotransmitter norepinephrine in hippocampus homogenate (NE) , do-
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pamine( DA) and 5 - HOT were detected by fluorescence spectrophotometry; superoxide dismutase in
brain tissue of newborn was detected by the method of xanthine oxidase ; malondialdehyde in brain tis-
sue of newborn was detected by thiobarbituric acid method. Results; The escape latency of the high
fluoride exposure group was longer than that of the control group on the first, second, third and fourth
day, and the difference was statistically significant (P <0.05). The body weight of rats exposed to
high fluoride at 6 weeks was significantly lower than that of the control group; the NE , DA and 5 -
HT levels of monoamine neurotransmitters in the homogenate of hippocampus were significantly lower
than those in the control group; SOD in brain tissue was significantly lower than that in control group
and low fluoride exposure group; MDA was significantly higher than that of control group and low fluor-
ide exposure group, and the difference was statistically significant( P <0.05). The SOD in brain tis-
sue of rats exposed to low fluoride was significantly lower than that of control group, and the difference
was statistically significant (P <0.05). Conclusion: The concentration of monoamine neurotransmit-
ter NE, DA and 5 - HT in hippocampus of neonatal rats is decreased by high fluoride exposure during
pregnancy, which affects the spatial memory ability of rats.
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Tab.1 Navigation results of Morris Water Labyrinth Positioning in three groups
o . A A HERERE AR (s) A A
#1d #2d #3d #4d
Xf FEZH 24 101.1+19.1 95.7 +24.9 94.8 +24. 1 76.9 +£25. 1
[=% ¥ L 2 24 111.5+18.7% 108.3 +21.8" 107.3 £25.1" 103.4 £20.9"
R g 24 104.8 +16.3 104.5 +£25.7 97.9 £21.7 84.9 £23.5

O 55X R4l L, P <0.05
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Tab.2 Body weight change of 3 groups

o . i (g)
1 3R 6 J
Xif M 24 13.49+1.66 37.83+8.57 123.14+12.38

114.25 £12.62V
117.37 +11.35

13.09 £2.08 33.14 £9.96
13.42+2.52 34.27+9.89

AR 24
R Raal 24

O 5% B AL, P <0. 05
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Tab.3 Levels of monoamine neurotransmitters in

hippocampal homogenate of three groups

N
B . W AR5 K (pgy/g)
NE DA 5-HT
Xif B2 24 0.575+0.116 0.676 £0.152 1.231 +0.215

EETEA 24 0.327£0.09670.115 £0.069" 1. 039 £0.208 "
EFREA 24 0.53220.128  0.636 £0.174 1.172£0.213

O 53R AL, P <0.05
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Tab.4 The level of SOD and MDA in brain

tissue of 3 groups

i ZH 21
I N fivi 28
SOD(pg/L) MDA ( nmol/L)
Xif HEZH 24 46.16 +4.63 179.83 +27.12

35.98 +4.27® 232.52 £30.95V
41.36 +£3.59  205.43 +31.36""
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