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Effects of soman on ATPase activity and levels of ATP, ADP and AMP in rat brain
LI Yun-peng, DONG Zhao-jun, ZHAO Ji-qing, CAI Ying, YUN Liu-hong, RUAN Jinxiu (Depattment of Military Toxicology:

Third Military Medical University, Chongqing 400038 China)

Abstract: Objective To study the effect of soman intoxication on the contents of adenosine phosphates in rat

brain. Methods Wistar rats were subcutaneously injected with 72 g kg soman and their hippocampus and cerebel-
lum tissue were isolated carefully. Na', K -ATPases Ca’ -ATPase and Mg2+ -ATPase activities were measured at
different time points as designed by biochemical methods and ATP, ADP, AMP levels were determined by HPLC.
Results At the earlier stage of soman intoxication (10— 20 min), activities of Na , K -ATPase, Ca’ -ATPase
and Mg2+ -ATPase in both brain areas significantly increased (P<Z0.05). An obvious decrease of all the enzyme ac-

tivities was observed at the later stage (1= 6 h) after soman intoxication. All of the three enzyme activities recovered

to nomal level at 48 h. At the time point of 12 h, the concentration of ATP in rat brain was the lowest afier soman

intoxication and then gradually increased in a time-dependent manner. However, the concentration of AMP increased

remarkably (P<C0.01) at 12 h and recovered to normal level at 48 h. Conclusion  Soman extensively affects brain

energy metabolism and ATPase activities.
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Tab 1 ATPase activities of rat cerebellum induced by soman intoxication( Mpi/mgproth, x+s n=6
G ! Time points ater saman intoxication
.ontro!
10 min 20 min 30 min 1h 6h 12h 24 h 48 h
Na®, Kt -ATPase 17.02+2.07 26.99+1.87 16.83+2.15™ 17.3942.04 14.25+1.54" 13.15£1.82" 13.224+1.38 ™ 15.90£3. 69 " 16. 94+2. 85
Ca&+ -ATPase 19.29+3.94 27.70 +5.42 *21.9743. 64 * 16.24+2.77* 15.85+ 1. 85** 14.204+2. 11" 14. 61£1.59 * 16, 0412.29** 18. 59+3. 02
Mg2 " -ATPase 17.18+1.95 26.35+4.07 *18.39+2. 79 16.8842.95 16.07+2. 8 * 15.65+2.61 " 16.37+-2.94 16. 84+2. 50 17. 43+2. 91
*, P0.05, **; P< 0.0l vs control group
2.2 MI PE MK RED ATP B4Y %50 . 48 h . Mg
10 min, Nat, K™~ ATPase. Ca>" -ATPase ATPase , 30 min ,
, , 24 h 2
2 ATP (Mpi /mgprot/h. x +s. n—=6)
Tab 2 ATPase activities of rat hippocampus induced by soman intoxic ation( Mpi /mgpmt/ h X=*s, n=6)
Time points dter saman intoxication
Control
o 10 min 20 min 30 min lh 6h 12 h 24 h 48 h
Na™, K™ -ATPase 19.194£2.70  50.83+9.15 " 47.424+4.27"" 18444276 12.251. 97" 11.58+2.24 ™ 12 53+1.65 © 15.52+2.41 = 18 72£2.37
Cad " -ATPase 3L.0542.37  51.8548.55 " 32.15£3. &8 26.4944.07" 15174226 ™ 15.2552.50 ™ 14. 602249 * 17.614:3.39 2849 £4.31
Mg2 " -ATPase 15.59+1.47 34.6245.027" 21.67£3.45"" 16.8742.63 15.07£1. 93 15. £2+1.85 16. 13+1.51 15.37+2.80 15. 18+2. 61
*, P<<0.05 **. P<0.0l vs control group
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