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The hypothesis that ephedrine acts as a monoamine  oxidase inhibitor  [7, 13] conflicts with the facts of the 

pharmacology of hydrazine derivatives [17] and with the results of investigations [6] showing the presence of in-  
hibi t ion of monoamine  oxidase in experiments  in vitro but its absence in experiments  in vivo. The assertion that 

ephedrine has a direct  act ion on adrenergic structures [14] is l ikewise debatable ,  for in contrast to the ca t echo l -  
amines ephedrine has no effect on organs after  division and degenerat ion of the sympathet ic  nerves supplying them 

[18]. 

In the present paper  we describe facts providing a new interpretat ion of the mechanism of act ion of ephedrine.  

The act ion of ephedrine was studied on the sympathet icoly t ic  effect  and the neuromuscular block caused by 
bre ty l ium.  The lat ter  drug blocks sympathet ic  nerves but does not affect the act ion of in jec ted  ca techolamines  [8]. 

The sympathet ico ly t ic  effect  of bretyl ium is due to its ab i l i ty  to depress the l iberat ion of ace ty lchol ine  by the end-  
ings of adrenergic nerves, and thereby to prevent the l iberat ion of the stocks of ca techolamines  deposited in the 
region of these endings [5, 9]. Meanwhile,  bre tyl ium also suppresses the l iberat ion of ace ty lchol ine  by the endings 
of cholinergic nerves. This act ion,  in par t icular ,  lies at the basis of the neuromuscular block produced by this prep-  

aration [12]. 

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

Experiments were carried out on cats and rabbits, anesthet ized with urethane (1 g /kg  int raper i toneal ly)  and 
chloralose (0.05 g /kg  intravenously).  In the experiments  of series I, on 6 eats,  recordings were made of the con-  
tractions of the gastrocnemtus muscle during s t imulat ion of the scia t ic  nerve with rectangular  pulses with a f re-  
quency of 0.5 cps and duration of 0.5 mi l l i sec .  In the experiments  of series It ,  on 5 cats, the tone of the n ic t i ta t ing  
membrane  was recorded during constant s t imulat ion of the postganglionic trunk with a frequency of 15 cps and dura-  

tion 0.5 mi l l i sec .  In the experiments of series III the  effect  of ephedrine was studied on the level  of the ar ter ia l  
pressure in 6 rabbits rece iv ing  reserpine. Reserpine was injected into the animals  in t raper t ioneal ly  in a dose of 4 

r ag /k s  24 h before the exper iment .  

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

Intravenous inject ion of bretyl ium into cats in a dose of 2 .5-5 m g / k g  caused no change in neuromuscular con-  
duction. In a dose of 10 mg]kg, the drug lowered the ampl i tude  of the contractions of the gastrocnemius muscle in 
response to indirect  s t imulat ion by 10-15%, and in a dose of 15-20 mg]kg,  by 40-60%. The duration of the neuro-  

muscular block in this case was 7-13 min. 

Potassium chloride and ca lc ium chloride,  in a dose of 20 mg/kg ,  and also ephedrine in doses of 1-5 m g / k g  
diminished or tota l ly  abolished the neuromuscular block produced by bretyl ium (Fig. 1). The effect  of ephedrine 
in abolishing the presynaptic block caused by bretyl ium can only be accounted for by the action of ephedrine on 
the synthesis or l iberat ion of aee ty lchol ine  in the motor nerve endings. Hence, the act ion of ephedrine and of c a l -  

c ium ions [10] on a neuromuscular conduction is evidently s imilar  in principle.  
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Fig. 1. Effect of ephedrine on neuromuscular block caused by bretylium in a 
cat weighing 2.2 kg. Significance of curves (from top to bottom): respiration, 
contractions of gastrocnemius muscle, markers of injection and time (3 sec). 

Fig. 2. Effect of ephedrine on the sympatheticolytic effect of bretylium in 
a cat weighing 2.8 kg. Significance of the curves (from top to bottom): 
contraction of the nictitating membrane, marker of injection, time, 
marker (3 sec). 

Fig. 3. Effect of ephedrine on level of arterial pressure in a rabbit weigh- 
ing 2.3 kg receiving reserpine. Significance of the curves (from top to 
bottom): arterial pressure, marker of injection, time marker (5 sec). 
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Ephedrine appreciably reduced, but did not completely abolish, the sympatheticolytic effect of bretylium. 

Usually after a short latent period, but sometimes immediately after injection, bretyliuro in doses of2.g-5 mg/kg 
sharply depressed the contracture of the nictitating membrane due to constant stimulation of the cervical postganglionic 
sympathetic nerve. Injection of ephedrine (1-5 mg/kg) against this background clearly increased the tone oI the nic- 
titating membrane, although its contraction never regained its initial magnitude (Fig. 2). The subsequent injection 
of adrenalin (20 g/kg) increased, and injection of chlorpromazine (5-8 mg/kg) decreased the tone of the nictitating 
membrane. 

The action of ephedrine, described above, on the sympatheticolytic effect of bretylium may be the result of 
the direct action of ephedrine on the adrenergic structures, and also of the stimulant action of ephedrine on the lib- 
eration of acetylcholine by the endings of the postganglionic sympathetic nerves. The latter mechanism seems more 
likely, beating in mind the data cited showing the effect of ephedrine on the depth of the neuromuscular block caused 
by bretylium. 

With the depletion of the catecholamine depots resulting from administration of reserpine, the direct action of 
ephedrine on the adrenergic receptors (if such exists) must be preserved, but the adrenomimetic effect, if due to 
stimulation of the liberation of acetylcholine by ephedrine from the endings of the adrenergic nerves, must be absent. 
With these considerations in mind, experiments were carried out on rabbits receiving injections of reserpine. Rabbits 
were chosen because reserpine produces total depletion of the catecholamine depots in these animals, whereas in cats 
the catecholamines persist in the adrenals [1]. It was found that in intact rabbits ephedrine, in doses of 1 and 5 mg/kg, 
raised the arterial pressure by 15-20 and 30-35 mm respectively, while in rabbits receiving reserpine, ephedrine in 
doses of 1-15 mg/kg did not give a pressor effect.* 

It was also found that in the rabbits receiving reserpine and which, to block cholinesterase, received an intra- 
venous injection of galanthamine (4-5 mg/kg) [4] 2-3 rain before the injection of ephedrine, the injection of the 
latter in doses of 1, 5, 10, and 15 mg/kg was accompanied every time by a depressor effect (Fig. 3). 

The results demonstrate that the adrenomimetic action of ephedrine is due mainly to the liberation of acetyl- 
choline by the endings of the adrenergic nerves. From the standpoint of this hypothesis regarding the mechanism of 
action of ephedrine it becomes clear why ephedrine has no effect on organs deprived of their sympathetic nerve 
supply. Ephedrine causes liberation of acetylcholine also by the endings of the cholinergic nerves, which explains 
its effect in abolishing the postsynapric block to the conduction of impulses in the ganglia and neuromuscular synap- 
ses [2, 3], and also its muscarine-like cholinomimetic effects [11, lfi, 16]. 

SUMMARY 

As demonstrated in experiments on cats, ephedrine reduced or completely eliminated the neuromuscular block, 
caused by bretylium and weakened the sympatholytic effect of the latter. In reserpinized rabbits ephedrine provoked 
no peculiar pressor effect. After ephedrine administration to reserpinized rabbits in which cholinesterase block was 
attained by giving galanthamine, a regular depressor effect was noted, which correlated with the dose of ephedrine. 

The effects mentioned are attributed to the capacity of ephedrine to stimulate acetylcholine liberation by the 
postganglionic sympathetic nerve endings, as welt as by the cholinergic nerve endings, 
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All abbreviations of periodicals in the above bibliography are letter-by-letter transliter- 
ations of the abbreviations as given in the original Russian journal. Some or all  o f  t h i s  peri-  

od ica l  l i t e ra ture  m ay  we l l  be  a v a i l a b l e  in E n g l i s h  t rans la t ion .  A complete list of the cover-to- 
cover Eng!ish translations appears at the back of this issue. 
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