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Numerous  invest igat ions  have demons t ra t ed  the st inlulat ing act ion of e th imizole  on ene rgy  m e t a b o l i s m  
in the t i s sue s  of damaged organs  of  an imals  exposed to ex t r ema l  influences [1], T h e r e  is evidence that  
e th imizole  ac t iva tes  the b ra in  cycl ic  AMP s y s t e m  through s t imulat ion of adenyl cyc lase  [2]. 

The  objec t  of the p r e s e n t  invest igat ion was to s tudy the ro le  of  in t r ace l lu l a r  ca lc ium,  the p r e s e n c e  of 
which is e s sen t i a l  fo r  the working of many  enzymes  and fo r  the regulat ion of musc l e  contract ion,  and also 
of adenyl cyc lase  in the act ion of  e thhnizole  on ene rgy  m e t a b o l i s m  of the neurogenical ly  injured myocardiurn .  

E X P E R I M E N T A L  M E T H O D  

Dystrophic  injur ies  were  induced in the m y o c a r d i u m  of ma le  r a t s  weighing 180-200 g by the method 
desc r ibed  in [I]. E thhu izo le  (10 mg/kg)  was injected [n t raper i tonea l ly  30 rain before  the beginning of  e l e c t r i -  
ca l  stLmulation. 

The s ta te  of the energy  m e t a b o l i s m  was c h a r a c t e r i z e d  by invest igat ion of the c rea t ine  phosphate level  
in the hea r t  musc l e  [4]. 

The in t r ace l lu la r  ca lc ium concentra t ion was de te rmined  with an AAC-1 atomic absorpt ion  s p e c t r o -  
0 

pho tomete r  ~<E as t  Germany)  at  a wavelength of 4227 A. F o r  this purpose  myoca rd ia l  t i s sue  was dr ied  at  
80~C to constant  weight and inc inera ted  in concent ra ted  ni t r ic  acid on a sand bath at  210~ for  6 h. The m i n e r a l  
r e s idue  was t r a n s f e r r e d  to t e s t  tubes and made  up to 5 ml  with bid[st i l led wate r .  Nitr ic  acid without t i s sue  
was used as  the cont ro l .  The ca lc ium concentra t ion  was e x p r e s s e d  in m i c r o m o l e s / g  tissue~ 

A denyl cyolase  act ivi ty  was de te rmined  by a rad ioac t ive  method based on m e a s u r e m e n t s  of the veloci ty 
of conversion of 14C -ATP hlto 14C-cyclic AMP [5]. The 14C-cyclic AMP was separated from the other nucleo- 
tides by high-voltage paper electrophoresis [6]. The location of the cyclic AMP after electrophoresis was 
determined with the aid of UV-lumineseenee. Radioactivity of 14C was measured on a Nuclear Chicago 
scintillation counter. Adenyl cyclase activity was expressed as the number of counts per minute per milligram 
protein. Protein was determined by Lowry's method. 

E X P E R I M E N T A L  R E S U L T S  

In expe r imen ta l  dys t rophy t he r e  was a s ignif icant  dec r ea se  in the concentra t ion of both c rea t ine  phosphate 
(from 0.98 �9 0.06 to 0.36 • 0.04 # m o l e / g )  and of ca lc ium (from 8.2 �9 0.8 to 6.4 �9 0.6 # m o l e s / g ) .  P r e l i m i n a r y  
inject ion of ethLmizole p reven ted  the  fal l  in the  ca lc ium and erea t ine  phosphate concentra t ions  in the m y o -  
card[urn (9.1 • 0.8 and 0.85 • 0.05 ~ m o l e s / g  respec t ive ly ) .  

To study the m e c h a n i s m  of act ion of e th imizole  on energy  m e t a b o l i s m  and on changes in the C a ++ con-  
cent ra t ion  a s e r i e s  of expe r imen t s  was c a r r i e d  out to s tudy the ef fec t  of e th imizole  on adenyl cyc lase  act ivi ty.  
The  invest igat ions showed that  adenyl cyc lase  act ivi ty  in an imals  rece iv ing  e th imizole  was inc reased  threefo ld  
c o m p a r e d  with that  in the control  an imals  (from 160 • 30 to 510 • 90 cpm/g) .  
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It can be concluded from these results that the action of ethimizole on energy metabolism in the myo- 
cardium is effected through adenyl cyclase, with subsequent activation of the slow ionic channels by cyclic 
AMP-dependent protein kinases [7]. As the result of activation of these channels more extracellular calcium 
enters the cells during the plateau of the action potential and is retained in the intracellular depots. Mean- 
while, there is some evidence [3] that activity ofthe slow channels is determined to a greater degree by the 
state of the intracellular energy metabolism and it depends on activity of creatine phosphokinase, located in 
the plasma membrane. Normalization of calcium metabolism under the influence of ethimizole after neuro- 
genic injury to the myocardium correlates with restoration of the creatine phosphate level, reflecting the 
close interaction between energy formation processes and activity of the calcium pump in the mechanism of 
the effect of ethimizole on metabolism of the neurogenically injured heart. 
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Many anticholinesterase drugs are considered to have a nonspecific action which complicates purely 
antieholinesterase effects [3]. Data in the l i terature on the presynaptie action of anticholinesterase drugs 
are  few in number and eontradictoryin nature [4, 5]. The mechanisms of the blocking action of the organo- 
phosphorus cholinesterase inhibitor attain* on neuromuscular t ransmission during low-frequency stimulation 
have not yet been explained. 

The object of the present investigation was to study the effects of armin on the various components of 
the frog neuromotor synapse. 

EXPERIMENTAL M E T H O D  

E xperiments were car r ied  out on ne rve -musc le  preparations of the frog pecteralis muscle placed in a 
t ransparent  plastic chamber with a capacity of 1.5 ml, through which the test  solutions flowed. The nerve 
was stimulated in the solution surrounding the muscle by square pulses 0.1 msec in duration, applied through 
a "suction n electrode. The frequency of stimulation was 1 Hz and its strength 2-3 thresholds. 

The resting membrane potential (MP) of the muscle fibers and spontaneous miniature and evoked end- 
plate potentials (ME PP and EPP  respectively) were recorded intracellularly by the standard microelectrode 

*Ethyl-p-nitrophenyl es te r  of ethylphosphinic acid. 
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