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Fig.1 LC/QTOF MS total ion chromatograms of the rat liv-
er microsomes incubates with isocarbophos. A: blank; B: 0 min;
C: 2 h. The analysis was performed using an Agilent 6520 LC/QTOF MS,
equipped with a 1200 HPLC and a MGII C3 column(2. 1 mm x 150 mm,
3.5 um). The mobile phase was water( containing 0. 1% formic acid)
and acetonitrile ( containing 0. 1% formic acid) at a gradient mode. The

flow rate was 0.2 ml-min~'. Peak 1: isocarbophos; peak 2: MI.
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C 2 Fig.3 k,,, in acetylcholinesterase from Electophorus electri-
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45 S < 8 b -
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Fig.2 High resolution mass spectra of isocarbopos (A), 40
M1(B) and standard reference of isocarbophos oxon (C). «§
The data were obtained on an Agilent 6520 LC/QTOF MS with an ESI =
source . The fragmentor was 120 V. 20+ o
2.3 kREmRBEINK RSB R ASMNEEE % 0 , | , , , ,
=T =19 ey 151 0 10 20 30 40 50 60
KM AN TR e o) 4 EE-AChE {75 - i) 2f

SPHZE (B 3) Lk, [ 1] AUSIEOH 2 (Pl 4) , 26 1 v

FZR Y=1.0735X + 1. 6611 (R* =0.9958) , 123 %) Fig.4 Double reciprocal plot of k,,, vs [I] in the inhibi-
kp k. Nt k, Fil Icsofﬁﬁn% 1 iR KA tion of EE-AChE by isocarbophos oxon. x +s, n=4.

Tab.1 Inhibitory parameters of isocarbophos and isocarbophos oxon on EE-AChE and recombinant human acetylcholinest-
erase( rH-AChE)

EE-AChE rH-AChE
Parameter
Isocarbophos Isocarbophos oxon Isocarbophos oxon
k,/Lemmol ™" +min "' 0.12 £0.02 740 +34 ™ 370 £17
kp/min'l 0.51 £0.11 0.47 £0.05 0.26 +0.02™
ky/ wmol - L™ 422.4 £87.0 0.67+0.70* 0.70 £0.03 *
IC5y/ pumol + L™ 192 +47 0.031 +0.002 ™ 0.062 £0.004 ™

See Fig.3 legend for experiment procedure. ICy, was the data in 30 min. x s, n=4. ™ P <0.01, compared with isocarbophos.
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Fig.5 Concentration-time curves of isocarbophos metabo-
lism and isocarbophos oxon formation.
5 wmol-L =" was incubated with rat liver microsome at the protein content
of 0.4 g-L~", and isocarbophos and its metabolite isocarbophos oxon
were determined at different time on an Agilent 6430 LC/Triple-Q MS/MS
with an Zorbax SB Cig column(2.1 mm x50 mm, 1.8 um, Agilent).

Isocarbophos

The mobile phase was water( containing 0. 1% formic acid) and methanol
(containing 0. 1% formic acid) at a gradient mode. The flow rate was

0.35 mlemin~'. x+s, n=3.
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w
I

[\
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Fig. 6 Remaining percentage of isocarbophos and incuba-
tion time. Isocarbophos 5 pmol - L™! was incubated with rat liver

microsome at the protein content of 0. 4 g+ L~'. See Fig. 5 for the

conditions. x £s, n=3.
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Fig.7 Formation velocity of isocarbophos oxon versus iso-
carbophos concentration in rat liver microsomes ( A) and
its Eadie-Hofstee plot (B). A series of concentrations of isocarbo-
phos were incubated with rat liver microsome at the protein content of

0.4 g-L~" for 2 min. S: Concentration of the substrate isocarbophos.
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Biotransformation and Kkinetics of isocarbophos in liver
microsomes of rats in vitro

WEI Xia, XIE Jian-wei, LI Hua
(Key Laboratory of Drug Metabolism and Pharmacokinetics , Institute of Pharmacology and Toxicology, Academy
of Military Medical Sciences, Beijing 100850, China)

Abstract; OBJECTIVE To investigate the metabolic activated metabolites and the kinetic
characteristics of isocarbophos in rat microsomes in vitro. METHOD  Metabolites of isocarbophos
were screened and identified by liquid chromatography-quadrupole-time of flight mass spectrometry
(LC/Q TOF MS) in rat liver microsomes. The toxicity of isocarbophos and its metabolite was as-
sessed by the acetylcholinesterase inhibition assay. The quantification analysis of isocarbophos and
its metabolite was made using a liquid chromatography-triple quadrupole tandem mass spectrometry
(LC/Triple-Q MS/MS) method to investigate the metabolic kinetics of the isocarbophos and its oxi-
dative metabolite. RESULTS Isocarbophos was rapidly eliminated in rat liver microsomes, and its
t,, was 14.6 min and the extrapolated CI,, was 43.8 ml-min "' -kg~'. The major oxidative metabo-
lite identified in incubates was its desulfuration metabolite isocarbophos oxon. The enzyme inhibition
activity of the metabolite was much higher than that of isocarbophos and its ICy, was found to be four
orders of magnitude lower than the parent, which indicated that the biotransformation of isocarbophos
to isocarbophos oxon was a metabolic activation process. The kinetic curve of desulfuration to form
1.12 pmol - L7, V,

max]

isocarbophos oxon was biphasic, and the parameters obtained were K

67.92 wmol -L~" and V,

max2

m, appl
0.43 wmol -min~'-g~' protein, K., oo 1.28 pwmol »min " -g™~" protein.
CONCLUSION Isocarbophos can be metabolically activated by rat hepatic microsomes to form
isocarbophos oxon. Like other phosphorothioates, the metabolic activation of isocarbophos may
contribute significantly to its toxicity in bodies.

Key words: organophosphorus compounds; isocarbophos; isocarbophos oxon; metabolism;

pharmacokinetics ; toxicity
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