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Effects of prenatal exposure of three organophosphorus pesticides
on neonatal brain structure

CHEN Weideng  CHEN Xiao-ping’ CHEN Wen-zhen
( College of Biological and Environmental Engineering Zhejiang University of Technology Hangzhou 310014 China)

Abstract: Effects of prenatal exposure of three organophosphorus pesticides on neonatal brain structure
in mice were investigated.2 mg/kg bw of diazinon 2 mg/kg bw of chlorpyrifos and 50 mg/kg bw of
acephate were injected subcutaneously daily during gestation days 7.5 —11.5 of ICR mice. Quantitative
morphology in hippocampus and somatosensory cortex were measured. The results showed that diazinon
and chlorpyrifos caused glia number in somatosensory cortex reduced by 14. 29% and 21. 43%

respectively and chlorpyrifos caused the ratio of glia and neuron reduced by 24.19% . The number of
pyramidal cell in hippocampus CA1 decreased by 9.30% and 20.93% after treatment of diazinon and
chlorpyrifos respectively and the volumn density of pyramidal cell decreased by 27. 05% after
treatment of chlorpyrifos. Meanwhile the number of pyramidal cell number in hippocampus CA3

decreased by 22.22% and 19.44% and the volumn density of pyramidal cell decreased by 23. 54%
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and 18. 98% after treatment of diazinon and chlorpyrifos respectively. Acephate had no significant

effect on somatosensory cortex and hippocampus.

Key words: organophosphorus pesticide; embryonic period; mouse; brain structure; somatosensory

cortex; hippocampus
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Fig. 1 Cells in somatosensory cortex after
) treatment of three organophosphorus
2 pesticides (400 x Nissl’s staining)
2.1 A Control; B: diazinon; C: chlorpyrifos;
D: acephate; N: Neurons; G: Glia.
N N N N N 2.2.2
N 0 /
2.2 S1 o
2.2.1 1 ;
1~2
14.29% 21.43% (P <0.05)
; (P<0.01)
N 24.19% ( P <0.01)
; ( 6.45%)
o (1 2)
1 S1 (Mean = SE)
Table 1 Effects of three organophosphorus pesticides on neuron and glia in somatosensory cortex ( Mean + SE)
Treatment Neuron Glia / Glia/Neuron
Control 46 £2 28 £1 0.62 +0.02
diazinon 411 24 £1" 0.58 +0.02
chlorpyrifos 47 £1 2 +17™ 0.47 £0.027
acephate 50 £2 29 £2 0.58 £0.02

" P<0.05; *P<0.01; 0.017 mm? n =8,

Note: © P<0.05; ™ P <0.01 vs control; measuring area 0. 017 mm? n=8.

2.3 CA3
2.3.1 3~4 CA1l
CA3 ;

CAl
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Fig.2 Changed percentage of cells in somatosensory

cortex caused by three organophosphorus pesticides

comparing with that of control
: " P<0.05; ™ P<0.01.
Note: © P <0.05; * P <0.01 vs control.

3 CA1l
(400 x )
Fig.3 Effects of three organphosphorus
pesticides on hippocampus CA1 region
(400 x Nissl’s staining)

A Control; B: diazinon;
C: chlorpyrifos; D: acephate .
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4 CA3
(400 x )
Fig.4 Effects of three organphosphorus
pesticides on hippocampus CA3 region
(400 x Nissl’s staining)

A: Control; B: diazinon;
C: chlorpyrifos; D: acephate .
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Fig.5 Effects of three organphosphorus
pesticides on pyramidal cells of
hippocampus CA1 and CA3
: © P<0.05; ™ P<0.01,
Note: * P <0.05; * P <0.01 vs control.
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Fig.6 Effects of three organphosphorus pesticides
on volume density of pyramidal cells in
hippocampus CA1 and CA3

" P<0.05; ™ P<0.01,
Note: * P <0.05; ™ P <0.01 vs control.
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