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Toxicokinetics and toxicodynamics of chlorpyifos in rats with single oral gavage exposure
to chlorpyrifos
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Public Health ,Southeast University , Nanjing 210009 ,China)

[Abstract] Objective:To measure the index of toxicokinetics and toxicodynamics of chlorpyifos in Sprague-Dawley rats after single
oral-dose exposure to chlorpyrifos (CPF),and study the characteristic of toxicokinetics and toxicodynamics of CPF. Methods: The
adult female SD rats were randomly divided into 5 groups (including 1 control group and 4 treated groups) according to the weight.
Each group has fifteen rats. The dose of chlorpyrifos is respectively 12.5 mg/kg,25 mg/kg,50 mg/kg,100 mg/kg. Blood samples
were collected through arteria cruralis after single dose gastric gavage exposure at 1 h,3 h,6 h,12 h,and 24 h,then rats were killed
and cortexes were collected. The concentrations of CPF and TCP (3,5, 6-trichloropyridinol )at every five time point in plasma were
determined by HPLC (high performance liquid chromatography),and acetylcholinesterase (AChE) activity was estimated by the
Pureauto CHE. Results:The peak concentration of CPF and TCP first peak were observed at 3 h and 6 h,respectively,then declined.
The maximum inhibition of plasma AChE was observed between 3 to 6 h. Maximum inhibition of cortex AChE occurred between 6 to
12 h. Both the plasm concentration of CPF and TCP were linear negatively correlated with the plasm AChE activity. The plasm
concentration of CPF and TCP showed a linear positive correlation. Conclusion: Through this study,we obtain several indexes of
toxicokinetics and toxicodynamics of CPF,and represent the characteristics. These results will provide useful information to the
physiologically based toxicokinetics and toxicodynamics(PBTK/TD)model.
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i TGL-16C BL.0HL A WAL, 756 AUEEAMAT W43
FEEETE, S10 T3 s ol , 80-2 BI.OUTTE £ Al
L-550 H AR 20,
12 Fik
1.2.1 $HH5 XA EHUA

KEGENERSE 7 d 5, HARERIL N S 4
(4 /SEERZHAN 1 ASXRRAD)  BRg P38 15 H, iR A
PR W R 100 ¢ (R 1 ml;— Ik
PEVE B YeRE, 4 SR B s R o o 125,
25.0.50.0,100.0 mg/kg, ¥t BRLH 24 FEERFRAG A K
1.22 E7k

75 HR B —WHE B Y5 E 85 1.3.6,12
F1 24 h 5 A T] 553 590 7E B 51 o 2H B BL e 3 3
SRR, SRR, Il KL , S00HER I ARBE , 7 25
K B I, A= R S ZAb B S T - 80°CYR R RAT

ML CPF K TCP AN - {5 FH S R A 35 v
K, B 500 wl IS AIA 300 wl HAc ¥R (10%),
AT ml F2E IRBEIRAT 2 min J5 &0 BUH B
W, FIAVAIFE > 9 1 ml B ZEAE O R, & 91 1
TH, I AT ICK BRI BE 2 min, U BT
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Figure 1 Time course curve for plasm CPF concentration
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Figure 2 Time course curve for plasm TCP concentration

22 FHBEMB NN FLER M

KB —RME2 1 B EE FE AR | 103 F Ak 2H 21
o AChE {6 PERE R ] AR fb (A1 L LI 3 FniEl 4, H
XTHRAIAR L AChE 6 A 43 R 2Ok R & 5500
HAFIIHA] AR ZH 2R AChE TEMEARIRIE DL, i F
3AHLTEAR RS EESS 1 h © 41 AChE
TEVET B, B R A 4FERS | INLTE ACKE 1SR HT T
R, RS 6 h TG PR (E R B AR, 1 o g 77 4
B 100 mg/kg 4], 7EYLHE/T 3 h lllif AChE {
PEIHIRE T K, BfiJS , AChE JGMEIT A% 18 FTT,
NHAE YT 12~24 h AChE 1&VE FFHIR B K,
ANRIFHERZ K BUMNIE P AChE Ji5 MR 1] 48 1k i 26
ARL, SRS

4 B AR B 12.5 mg/kg FlHE4
KB AChE 16 PE7EYL RS 1 h A1 24 h & X

MRA, HAR 3 R L35 KB AChE {5 P8y
KT X B4 ;12,5 mg/kg il 25.0 mg/kg 57 15 4H 7F L

FJA 12 h, FZ AChE G PERFR B FRARME, 12 h 5
AChE J&PEIFIE ETF ;550 mg/kg 1 100 mg/kg 714
HAEYTENT 6 h, B2 Jit AChE 1S PERE RS K {E , 6 h
J& AChE 1§ TG BTF.

100 ) —=12.5 mg/kg

=#=25.0 mg/kg
==50.0 mg/kg
= 100.0 mg/kg

o}
(=]

D
(=]

M IEPEE 53 (%)
N
(=]

N3
[=]

0 4 8 12 16 20 24
A TE] (h)
B 3 3% AChE 3§ PEmFRas 1kt £&

Figure 3 Time course curve for plasm AChE activity
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Figure 4 Time course curve for cortex AChE activity
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Table 1 Correlation analysis of each index

i8]

MRREEI D 1h 3h 6h 12h 24 h
CPF #1 AChE
r & -0.78 -0.68 -0.63 -0.68 -0.58
PH <0.05 <0.05 <0.05 <0.05 0.05
TCP 1 AChE
r & -0.77 -058 -0.74 -0.86 -0.72
PH <0.05 <0.05 <0.05 <0.05 <0.05
CPF #1 TCP
r 0.92 090 0.6 0.69 0.84
PiE <0.05 <005 <005 <005 <0.05
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CPF ¥ B 5 138 TCP e BE A OC Mo 2tk IE ARG, 1L
Tt CPF ¥R TCP Y FELBEE K,
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T Z ISR BN 1 MR e, ik
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