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Kinetic study of the inhibition of duck serum butyrylcholinesterase by soman and sarin

WU Fang-hui's GAO Chuan', ZHANG Jing', SONG Yun-yang', WANG Hui-fang', LI Yan-jun', DONG Zhao- jun('Beijing
Research Institute of Phamacochemistry, Beijing 102205; “Department of Toxicology, College of Preventive Medicine, Third Military Medical Uni-

vemily, Chongqing 400038, China)

Abstract: Objective To investigate the toxicity of soman and sarin to butyrylcholinesterase and to compare the
intensity of their inhibitory effect on butyrylcholinesterase. Methods — ky, value of the duck serum butyryl-
cholinesterase was detected by modified Ellman method. The dissociation (k4), phosphonylation (k2), and biomolec-
ular reaction (ki) constants were determined for the inhibitory kinetics of soman and sarin. Results Under the ex-
periment conditions, the km value of cholinesterase was 1. 44X 10 ° mol/L. The kd values of soman and sarin to
cholinesterase were 0. 8> 10 ® mol/L and 1. 87X 10 ® mol/L. The k2 values were 9. 8/min and 11.70/min.
Conclusion  Although there is little difference between the reactive velocities of soman and sarin when the reversible
enzyme-inhibitor complex is transfomed to covalence phosphonylated-enzyme, the affinity and inhibitory capacity of
soman are higher than those of sarin. This may be the reason why the toxicity of soman is higher than that of sarin.
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Tab 1 Instantaneous velocity of butyrylcholinesterase inhibited

by soman or sarin

Asp(s™D
5 10 15 20 25 30

0. 00207 0.001 58 0.00128 0.001 04 0.000822 0. 000 648
0. 00145 0.000 820 0.000555 0.000 384 0.000 266 0. 000 179

Soman

Sain

2
Tab 2 Kimetic constants for inhbition of BuChE by soman and sarin

Kinetic constant k< 10" 7 (o 1°L" 1) k, min~ 1) kX 107(mol " !'*L*min— 1)

0. 88 9.89
1. 87 11.70

11.20
6.27

Soman
Sarin

11. 20X 10" mol '*Lemin ! 6.27
X 10" mol '*L°min 4 . kq

0.88% 10 *mol'L™" 1.87X 10 *md°L™ )  kek;
. ks 9. 89 min '
11.70 min~}, . —
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