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The impulse-summat ion  method was used to study the effect of cocaine on the centra l  ac-  
tion of noradrenal in  in exper iments  on rabbits.  Cocaine was found to increase  this action. 
Cocaine thus potentiates not only the per ipheral  effects of noradrenalin,  as was already 
known, but also its centra l  action. 
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Cocaine is known to potentiate many per iphera l  effects of catecholamines and, in par t icular ,  the s t im-  
ulant action of adrenalin on the smooth musculature  of the eye and blood vesse ls  and its inhibitory action 
on the smooth musculature  of the gastrointes t inal  t r ac t  and u r ina ry  bladder  [5, 6]. This proper ty  of co-  
caine is nowadays regarded  as explaining its effect on catecholamine metabol ism and, in part icular ,  on ob- 
s t ruct ion to the t ranspor t  of adrenergic  media tors  back from the synaptic space [7, 8]. 

The effect of cocaine on the cent ra l  action of catecholamines,  so far  as the wr i te r  knows, has not 
been studied and the investigation descr ibed below was ca r r i ed  out for this purpose.  

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

The effect of cocaine on the centra l  action of noradrenal in  was studied by the impulse-summat ion 
method [3] in rabbits.  The number  of stimuli  required to produce a flexor reflex of the hind limb was de- 
termined.  In the f irst  place the doses of cocaine at which facilitation or  impai rment  of impulse summation 
took place in the cent ra l  nervous sys tem were found. The doses of noradrenalin,  determined in the wr i t e r ' s  
previous experiments  [1, 2], at which it facili tates or  impairs  impulse summation in the CNS were then v e r -  
ified, For  compar ison with cocaine amphetamine was used in doses at which facilitation or  impairment  of 
impulse summation a r i ses  in the CNS, 

Experiments  were then ca r r i ed  out in accordance  with the scheme: cocaine +noradrenal in;  no radren-  
alia +cocaine;  amphetamine +noradrenal in;  noradrenal in +amphetamine,  

All drugs were injected into the aur icu la r  vein at intervals  of 5, 10, o r  15 rain, 

Three experiments  were ca r r i ed  out with each dose of the drug and with each combination of drugs.  
The active dose of the preparat ion was regarded as that at which the effect (facilitation or  impairment  of 
impulse summation) was observed in not less than 2 of 3 experiments .  Altogether  136 exper iments  were 
per formed.  The penetrat ion of noradrenal in  into the brain  af ter  intravenous injection was demonstrated 
by the wr i te r  previously [4]. 

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

The experimental  resul ts  are summar ized  in Table 1, 
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TABLE 1. Effective Doses of Prepara t ion 

Conditions 

Cocaine 
Noradrenalin 
Amphetamine 
Cocaine + noradmnalin 
Noradrenalin + coca~e 
Amphetamine + noradrenalin 
Noradmnalin + amphetamine 

Dose 

causing facilitation 
of summation 

0.5 mg/kg 
0.1 pglkg 
0.5 mg/kg 
0.5 mg/kg + 0.01 pg /k~ 
0.1 pg/kg + 0.1 mg/kg 
0.5 mg/kg + 0.01 pg/kg 
0.1 pg/kg + 0.1 mg/kg 

causing impairment 
of summation 

2.5-5 mg/kg 
1 pg/kg 
1.5-3 mg/kg 
2.5 mg/kg+0.1 pg/kg 
I pg/kg+l mg/kg 
1.5 mg/kg + 0.I p$/kg 
I pg/kg+ 0.6 mg/kg 
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Fig. 1 Fig. 2 

Fig. 1. Potentiation of action of noradrenal in on impulse summation 
by cocaine: 1) amplitude of stimuli 5 V; 2) amplitude of stimuli 6 V; 
3) amplitude of stimuli 7 V. Arrows indicate t imes of injection of 
cocaine (C) and noradrenal in  (NA). Abscissa ,  t ime (in min); ordinate, 
number  of stimuli.  

Fig. 2. Potentiation of action of cocaine on impulse summation by 
noradrenal in.  Legend as in Fig. 1. 

As Table 1 shows, both cocaine and amphetamine potentiate the effect of noradrenal in on impulse 
summation in the CNS, for af ter  injection of these drugs in effective doses noradrenalin had the analogous 
action in doses equivalent to one-tenth of the threshold (Fig. 1). In p rec i se ly  the same way, af ter  injection 
of noradrenal in in an effective dose, cocaine and amphetamine had a stimulant effect on impulse summa-  
tion in the CNS in doses 3-5 t imes smal le r  than the threshold (Fig. 2). Facilitation o r  impairment  of im-  
pulse summation could also be obtained by simultaneous injection of cocaine or  amphetamine with noradren-  
alia in doses equivalent to 50%of those giving r ise  to the corresponding effect separately.  

Like amphetamine, cocaine thus potentiates the central  action of noradrenal in and noradrenal in po-  
tentiates the action of cocaine. Consequently, cocaine potentiates not only the peripheral ,  but also the cen-  
t r a l  effects of catecholamines.  

Considering modern views on the mechanism of action of cocaine, the effects described above must  
be regarded as the result  of impairment  of the reass imi la t ion of noradrenal in  f rom the synaptie space of 
central  adrenergic  synapses,  as a resul t  of which the action of the media tor  is potentiated. The mechanism 
of action of amphetamine is s imi lar .  When cocaine is given together  with noradrenalin potentiation of the 
effect occurs  because these substances,  in combination, exhibit activity in doses equivalent to 25%-10% of 
the threshold doses .  
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