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SRR AR RS WET ] 5 AR FE RS i AL i R 550 % K iR R H . CPF 41 B A )5 30 d JFIR 5 NS
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YEVMA R K 2% S0 RE T Z . &5 KB A & W2 18R & CPF, Al P I SR i DA M & 00iR kP
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Effects of low-dose chlorpyrifos exposure on dopaminergic neurons in the midbrain
substantia nigra and neural behavioral development in neonatal rats

ZHANG Jie, ZHAO Ling-Ling , HU Zhi-Ping , ZHOU Jun, DENG Li, GU Fen, DAl Hong-Mei, HUANG Min. Department of Neu-
rology, Second Xiangya Hospital, Central South University, Changsha 410011, China (Zhao L-L, Email :llzhao@ xy3yy. com)

Abstract: Objective To explore the effects of low-dose chlorpyrifos ( CPF) exposure on dopaminergic ( DA)
neurons in the midbrain substantia nigra and neural behavioral development in neonatal rats. Methods Postnatal 11 day
old Sprague-Dawley rats were randomly assigned into CPF, menstruum dimethysulfoxide (DMSO) and normal saline (NS)
groups. The rats in the CPF group were injected with low-dose CPF (5 mg/kg + d) on posinatal days 11-14. The two
control groups were injected with DMSO or NS respectively. The rats were sacrificed on postnatal days 15, 20, 30, and
60. Body weight gain, outward appearance of brain tissue, the coefficient of brain and the water content of brain tissue were
measured. Tyrosine hydroxylase ( TH) expression in DA neurons in the midbrain substantial nigra was examined by
immunohistochemical straining. Immune electron microscopy was used to examine the subcellular structure of DA neurons.
Open field test, grip strength test, slope test and Morris water maze test were used to examine the neurobehavioral changes.
Results The outward appearance of brain tissue was normal in the three groups. There were no significant differences in
the absolute value of body weight gain, the coefficient of brain and the water content of brain tissue among the three groups.
CPF exposure decreased the level of TH immunoreactivity (P <0.05) in the substantia nigra of CPF group since postnatal
day 30 compared with the DMSO and NS groups. The subcellular structures of some DA neurons in the CPF group were
impaired. Decreased motor activity and learning and memory impairments were observed in the CPF group compared with
those in the DMSO and NS groups ( P < 0. 05 ) since postnatal day 30. Conclusions CPF exposure during the neonatal
period can cause long-term motor activity and learning and memory impairments in accompany with DA neurons damage in
the midbrain substantia nigra. [ Chin J Contemp Pediatr, 2011, 13 (12) ;989 —994 |
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CPF, % H 1 mL/kg, BRZ5ZGHTE Y 8 ~ 10am [A], 4
RSP HTIN ERTE  AR IR AR 25 T IR A 27
1.3.2 —ftE g (1) Bk & 2556 5 5 W
KNP — R, W e — S sl LA e ]
e AT AL A 245 v 23 I PARAE (52 B0 I HE 4
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1.3.3 A8 REIHS (1) B0 ZL5N 00 K
FRE 45 BsF 100 1 T Sk A B, FF P T s UG , Vs A ¢
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My HERR ARG 4 2 A v I R T TH
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IERAR A T B Cs ), AR SR 3 Tk, ICF- 1y
{6 PoMbRIE: <10 s 311 3510 ~30 s §12 435 30 s
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F1 FBEPRHMERTH PHREBEERIEE (v+5,n=8)
2051 A 15d AJE20d AJE30d 4560 d
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ZER TG E L (P >0.05) ;42 )5 60 d ) CPF 4
MRS BT R A (8 £2) i —2P 3 n, 5 DMSO
H3+1)FMNS 4 (4+2) WREFAGITFEXL
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AR E H BRI BAE R T o S . AT
BEAEBF ST th & B0 (I B CPF 288 )5, K RUfEE
e BT R AR (ELE Y 40 i A Y A
FALTHFLLRE B (A5 30 d) |, 0 2 0 A
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SEEATIER W o Rl B AR 93 I, CPF 41K
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