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The effect of amphetamine, imipramine, haloperidol, and droperidol administered daily for 
i0 days on the formation of the avoidance reaction was studied in albino rats in response to 
nociceptive electrical stimulation of another rat. All the drugs stimulated the formation of 
this reaction especially during the period of their administration. In some rats the reaction 
persisted after withdrawal of the psychotropic drugs. Imipramine was the most active in this 
respect. The stimulant effect could be connected with the adrenopositive properties of the 

drugs tested. 

A study of the effects  of psychot ropic  drugs  on the avoidance reac t ion  in one ra t  to nociceptive s t imu-  
lat ion of another  showed that butyrophcnone de r iva t ives  (haloperidol, droperidol ,  and t r iper idol)  differ  qual-  
i ta t ively f r o m  phenothiazine de r iva t ives  (chlorpromazine,  t r i f luoperazine)  [2]. Whereas  cb lo rp romaz ine  and 
t r i f luoperaz ine  inhibit this react ion,  butyrophenone der iva t ives ,  by contras t ,  exace rba te  it and lead to the 
appea rance  of a g g r e s s i v e n e s s  of the an imals  in that situation. S imi la r  ef fec ts  a r e  produced by imipramine  
and amphetamine .  

This  pape r  desc r ibes  a m o r e  detai led study of the act ivat ing effects  of haloperidol ,  droperidol ,  imi-  
p ramine ,  and amphetamine  on the r e sponses  of an imals  evoked by the behav ior  of ano ther  ra t  subjected to 
nociceptive stimulation. 

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

E x p e r i m e n t s  were  c a r r i e d  out on 87 female  albino ra t s  weighing 270-300 g. The  method used was e s -  
sent ia l ly  as  follows [2, 5]. The " o b s e r v e r "  ra t ,  under  the influence of the r e sponse  of the "v ic t im" r a t  to 
nocicept ive st imulat ion,  l eaves  one c o m p a r t m e n t  of the exper imen ta l  chambe r  in which it c loses  e l ec t r i ca l  
contacts  and en te r s  ano ther  compar tmen t ,  thereby breaking  the e lec t r i ca l  c i rcu i t  and thus stopping the no- 
c icept ive s t imulat ion of the "v ic t im."  The r e sponse  was regarded  as  posi t ive if the o b s e r v e r  ra t  r emained  
not l e s s  than 3 rain in the "breaking"  compar tmen t  out of a total exposure  of 5 rain. 

Animals  chosen fo r  the expe r imen t s  were  those which, a f t e r  10 exposures  or  m o r e  i(one exposure  
daily), neve r  once en tered  the "breaking" compar tmen t  or  spent  l e s s  than 3 rain in it. 

Amphetamine  (1 m g / k g ) ,  im ip ramine  (15 m g / k g ) ,  haloperidol ,  and droper idol  (1 m g / k g )  were  injected 
in t raper i tonea l ly  1 h before  the expe r imen t  daily fo r  10 days.  Each  substance  was  tes ted  on 10 ra ts ,  and 
the number  of an imals  in which an avoidance react ion  appeared  was  counted. Observa t ions  were  continued 
for  10 days  (while the drugs  were  being given) and for  the next 10 days a f t e r  thei r  withdrawal.  

Control  ra t s  rece ived  isotonic sodium chloride solution under  the same  conditions. 
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Fig. i. Effect of psy- 
ehotropic drugs on for- 
mation of avoidance re- 
action in rats during no- 
ciceptive stimulation of 
another rat: I) control; 
If) amphetamine 1 mg/ 
kg; III) imipramine 15 
mg/kg; IV) haloperidol 
1 mg/kg; V) droperidol 
1 mg/kg. Unshaded col- 
umns represent positive 
reaction during admini- 
stration of drugs, shaded 
columns the same after 
their withdrawal. Ordin- 
ate, percentage of animals 
giving a positive reaction. 

E - X P E R I M E . N T A L  R E S U L T S  A N D  D I S C U S S I O N  

Imip ramine  had the s t ronges t  act ivat ing act ion (Fig. 1). The avoid-  
ance reac t ion  to nocieept ive s t imulat ion of the p a r t n e r  appeared  in all  the 
r a t s  during the admin is t ra t ion  of the drugs  and pe r s i s t ed  for  the next 10 
days  in 80% of the animals .  The genera l  behav io r  of the r a t s  r emained  un- 
changed, and only during a t t empts  to push them toward the ent rance  into 
the "closing" c o m p a r t m e n t  did they run to the opposite end of the " b r e a k -  
ing" compar tmen t .  

During the per iod of the i r  admin i s t r a t ion  haloperidol  and droper idol  
had the same  act ion as  imipramine;  i.e.,  they caused  all  the an imals  to 
s tay fo r  a long t ime  in the "breaking" compar tmen t .  However,  the effect  
was  l e s s  stable and it p e r s i s t e d  for  the next 10 days in only 40% of the ra ts .  
Another  c h a r a c t e r i s t i c  fea ture  of the r a t s '  behavior  during the action of 
both the neurolept ics  was  their  act ive  r e s i s t ance  to pushing into the "c los -  
ing" compar tment .  This  was seen  pa r t i cu l a r l y  c l ea r ly  a f t e r  admin i s t r a t ion  
of droper idol ,  when, in addition to the m a r k e d  evidence of m u s c u l a r  r e l ax -  
ation, the r a t s  responded to pushing by turning away f r o m  the ent rance  into 
the "closing" compar tment ,  s tepped back f r o m  it, squeaked, hissed,  and 
t r i ed  to bite the tongs. Under  the same  conditions the intact  an ima l s  usual ly  
ran  f r ee ly  f r o m  one c o m p a r t m e n t  into the other.  

The musc le  re laxants  t hemse lves  were  not a fac tor  prevent ing the 
an ima l s  f r o m  going into the "clos ing" c o m p a r t m e n t  for  a f t e r  admin i s t r a t ion  
of haloperidol  and droper idol  in l a r g e r  doses ,  depress ing  the avoidance r e -  
action, the r a t s  s t i l l  c r o s s e d  into this c o m p a r t m e n t  [2]. 

Af te r  admin is t ra t ion  of amphe tamine  a posi t ive  effect  was obse rved  
in only 50% of the r a t s  during the per iod of admin i s t r a t ion  and in 30% dur -  
ing the next 10 days. 

At tempts  to r each  the "v ic t im"  through the par t i t ion  (by jumping or  
c l imbing over  it) were  c h a r a c t e r i s t i c  of m o s t  an ima l s  which did not leave 
the "closing" c o m p a r t m e n t  a f te r  receiving amphetamine .  

The r e su l t s  thus show that al l  the drugs  t e s t ed  s t imula ted  the fo rmat ion  of the avoidance reac t ion  in 
r a t s  to nocicept ive s t imulat ion of other  ra ts .  

The m e c h a n i s m  of the act ivat ing effect  of amphe tamine  and i rnipramine is connected with the influence 
of these subs tances  on noradrena l in  me tabo l i sm  in the b ra in  [3, 7, 9, 12, 13]. The s t imulant  effect  of a m -  
phetamine and imipramine  on the avoidance reac t ion  is p r e s u m a b l y  based  on the changes in noradrena l in  
me tabo l i sm  induced by the drugs.  Consider ing that  butyrophenone de r iva t ives  (haloperidol, droperidol)  have 
a s im i l a r  effect  on the reac t ion  descr ibed,  and taking into account a l so  data in the l i t e r a tu re  on the exc i ta -  
tory  effects  of haloperidol  [1, 8, 11] and i ts  in te r fe rence  with dopamine and noradrena l in  m e t a b o l i s m  [4, 8], 
it can be postula ted that adrenoposi t ive  components  play a role in the m e c h a n i s m  of act ion of butyrophenones  
on this response .  It is evidently the adrenoposi t ive  p rope r t i e s  of the butyrophenone der iva t ives  which explain 
the s t imulant  ef fec ts  of this group of neurolept ics  (by con t ra s t  with neurolept ics  of the phenothiazine se r i es )  
observed  under  clinical  conditions [6, 10]. 
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