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Chronic experiments  on cats showed that the effect of amphetamine in weakening the inhib- 
i tory effects of the caudate nucleus on motor  activity is p reserved  after  administrat ion of 
rese rp ine  to the animals.  Weakening of the inhibitory function of the caudate nucleus in the 
fo rm of increasing the thresholds of caudate delay of movements through the action of am-  
phetamine was more  marked 24 h af ter  injection of large doses (0.3 mg/kg) of reserp ine .  
This could be the result  of increased sensi t ivi ty of dopaminergic recep tors  nf the n igro-  
s t r ia ta l  pathways to the media tor  on the denervation principle.  
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Since amphetamine r e s to res  spontaneous motor  activity and some forms of condi t ioned-ref lex be-  
havior, inhibited by reserpine ,  the existence of ex t ragranular  pools of media tor  res is tant  to the action of 
the neuroleptic has been postulated in the presynapt ic  endings of noradrenergic  neurons [4, 5, 10]. Simi- 
lar  relat ions between the substances evidently also take place in central  dopaminergie synapses.  This has 
been shown, in par t icular ,  by the p rese rva t ion  of the amphetamine s tereotype,  which is dopaminergic in 
nature, af ter  p re l iminary  reserpinizat ion [7, 8]. 

In the investigation described below the effect of combined administrat ion of amphetamine and r e s e r -  
pine on the thresholds of the delaying response to st imulation of the caudate nucleus was studied. 

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

Altogether  122 experiments  were ca r r i ed  out on 6 unanesthetized, unrestrained cats with electrodes 
implanted into the head of the caudate nucleus in accordance  with the coordinates of J a spe r  and Ajmone- 
Marsan ' s  atlas [6]~ Monopolar st imulation was applied to the brain  as square  pulses (frequency 2-10 Hz, 
stimulus duration 1 msec,  voltage 5-25 V, for  a period of 10 sec). The delaying response,  in the form of 
a r r e s t  of spontaneous or  goal -di rec ted  locomotion was recorded  in response to st imulation of the caudate 
nucleus and assessed  by a 4-point scale  [1]. The localization of the electrodes was determined in ser ia l  
brain  sections.  The pharmacological  agents were injected [ntraperitoneally.  The effect of combined ad- 
minis t ra t ion of amphetamine and reserp ine  was compared  with the results  of control  experiments  in which 
amphetamine only was given. Altogether two se r ies  of experiments  were ca r r i ed  out. In ser ies  I the ef-  
fect  of amphetamine was studied in gradually increasing doses (1, 2, and 5 mg/kg, interval between injec- 
tions 20 min) 1 h af ter  p re l iminary  injection of a smal l  dose (0.1 mg/kg) of r e se rp ine  (sympathomimetic 
phase of action of the neuroleptic), and in se r ies  II the action of the same doses of amphetamine was as -  
sessed  24 h after  administrat ion of the l a rge r  dose (0.3 mg/kg) of the neuroleptic when, in the modern view, 
the stable r e s e r v e s  of the media tor  are  exhausted. 
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Fig. 1. Ef fect  of combined admin is -  
t ra t ion of amphetamine  and r e s e r p i n e  
on thresholds  of the delaying r e sponse  
to s t imula t ion  of the head of the cau-  
date nucleus. Unshaded columns - 
mean values of thresholds  (in V) with 
confidence l imits  during s t imula t ion  
of caudate  nucleus at a f requency  of 
2 pu l ses / sec ;  shaded columns show the 
same ,  with s t imulat ion at a f requency 
of 10 pulses / sec ;  horizontal  bands with 
dots show s c a t t e r  of or iginal  values  of 
thresholds :  top band fo r  f requency 2 
pu lses / sec ;  bot tom band for  f requency 
10 pu lses / sec ;  numbers  benea thco lumns  
show doses  o f  drugs (in mg/kg); I ) a m -  
phetamine;  II) r e s e r p i n e  0.1 mg/kg; III) 
effect  of amphetamine  1 h a f te r  in jec-  
tion of 0.1 ~g/g r e se rp ine ;  IV) r e s e r p i n e  
0.3 mg/kg; V) effect  of amphetamine  24 
h a f te r  injection of 0.3 mg/kg r e se rp ine .  

E X P E R I M E N T A L  RESULTS 

in agreement with observations by other workers [2] am- 
phetamine, starting with a dose of 2 mg/kg, increased the 
thresholds of the caudate delaying response and induced a def- 
inite stereotype of behavior: turning the head from side to 
side, stepping from limb to limb, sniffing. With an increase 
in the dose, the increase in thresholds was progressive; it was 
more marked in the case of a lower frequency of stimulation 
(2 Hz; Fig. 1, I), for the intensity and frequency of the stereo- 
typed movements were increased under these circumstances 
and spontaneous locomotion was virtually absent. 

As the results of the combined administration of the 
drugs show, preliminary reserpinization did not abolish the ef- 
fect of amphetamine. After injection of 0.1 mg/kg reserpine, 
behavioral depression developed and the thresholds of caudate 
delay of movements were lowered (Fig. 1, If). The action of 
the drug persisted for 24 h. Against this background, a small 
dose of amphetamine (1 mg/kg) now led to some increase in the 

thresholds of the delaying response. Althoughwith an increase in the 
dose of the psych, stimulant (2 and 5 mg/kg) the change differed 
only slightly from the control values, the increase in the val- 
ues of the thresholds (in volts) was greater than when amphet- 
amine alone was given (Fig. 1, ill). By contrast with the con- 
trol, features of stereotyped behavior, in the form of infre- 
quent repeated movements, appeared after administration of 
doses starting from 1 mg/kg. 

In another series of experiments, after injection of 0.3 
mg/kg reserpine, the inhibitory action of the neuroleptic on 
behavior rose conspicuously. The thresholds of caudate delay 
of movements were lowered much more for both frequencies 
(2 and 10 pulses/seci Fig. 1, IV); the effects lasted 10-12 days. 
Under these conditions, the intensity of the effect of amphet- 
amine on behavioral delay of movements was largely depen- 
dent on its dose. After injection of the drug in a dose of 1 

mg/kg, the thresholds  ro se  significantly,  although on the whole they were  below the control  values.  More 
substant ia l  changes were  d i scovered  when the dose of the drug was increased  to 2 and 5 mg/kg: The values 
of the thresholds ,  when sharp ly  reduced by r e se rp ine ,  were  a lmos t  doubled and w e r e  higher than both the 
control  values and the changes produced by sma l l  doses of r e s e r p i n e  (Fig. 1, V). The amphetamine  s t e r e o -  
type produced by the drug in a dose of 1 mg/kg also was much m o r e  c l ea r ly  defined and m o r e  s table  in 
c h a r a c t e r  than a f te r  adminis t ra t ion  of smal l  doses  of r e se rp ine .  

P r e l i m i n a r y  r e se rp in iza t ion  in these exper iments  thus did not abol ish the weakening of the delaying 
function of the caudate  nucleus produced by amphetamine .  If the dopaminergic  nature of the delaying r e -  
sponse  is accepted [3], this fact  can be in te rpre ted  as evidence of integri ty of the p r o c e s s e s  of dopamine 
r e l e a s e  f r o m  the e x t r a g r a n u l a r  r e s e r v e s  o r  smal l  g ranu la r  pools of the n ig ro - s t r i a t a l  pathways,  which 
a r e  r e s i s t an t  to the action of r e se rp ine .  Consequently,  this phenomenon b e a r s  a c lose  r e semblance  to that 
descr ibed  in the t e rmina l s  of noradrenerg ic  neurons [4, 5, 10]. The sha rp  inc rease  in the amphetamine  ef -  
fect  24 h a f t e r  injection of 0.3 mgJkg r e s e r p i n e  is in ag reemen t  with observa t ions  by other  worke r s  [12-14]. 
This  phenomenon is poss ib ly  due to an inc rease  in the sensi t iv i ty  of postsynapt ic  r ecep to r s  to media to r  
and can be explained on the bas i s  of the postulated hypersens i t iv i ty  of r e c e p t o r s  of deafferented neu- 
rons  [11]. 
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