
merit of an anxiety-re l ieving effect .  ~minoace t ic  acid, which ra i ses  the GABA level in the brain by 200%, or  
musc imol  does not induce a se lec t ive  t ranquil izing effect  [1, 7]. As the observat ions  descr ibed  above show, 
substances of the n-DPA type, which behave mainly as regu la to rs  of  the GABA sys tem,  and which differ  in the 
mechanism of the i r  action f rom benzodiazepines,  may have a more  adequate influence on emotional  and be-  
havioral  p roces se s .  
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THE ACTIVATING EFFECT OF SMALL DOSES OF HALOPERIDOL 

G. M. Molodavkin UDC 615.214.22:547.829].015.4 

KEY WORDS: haloperidol;  small  doses; activating effect; inhibition. 

In r ecen t  yea r s  many invest igators  have di rected the i r  effor ts  toward the study of the mechan i sms  of 
action of neurolept ics  of the butyrophenone se r i e s  and, in par t icular ,  of haloperidol.  This drug is widely 
used in the t r ea tmen t  of schizophrenia  and it differs  f rom other  neurolept ics  in the fact that its antipsychotic 
action is not accompanied by any marked  deprLming effect.  It has been shown that haloperidol  can exe r t  a 
t ranquil iz ing action, which has been found both clinically [11] and exper imenta l ly  [9], and in this r e spec t  it 
exhibits s imi la r i ty  with t ranqui l i ze rs  of the benzodiazepine s e r i e s .  Since we know that the benzodiazepine 
t ranqu i l i ze r s ,  if adminis tered  in smal l  doses,  a re  cha rac t e r i zed  by an activating action, exhibited as fac i l i -  
tat ion of impulse summation in the nervous sys tem [5] o r  as increased  moto r  act ivi ty [3] and EE G desynchro-  
nization [6], it is interest ing to examine whether  haloperidol ,  in small  doses,  also pos se s se s  such an activating 
effect .  

The object  of this investigation was to study the effects  of small  doses of haloperidol  by the use of 
sc reen ing  tes t s  and eleetrophysiologieal  indices.  

EXPERIMENTAL RESULTS 

The effect  of haloperidol  in doses  of 0.05-0.15 mg/kg  on the m o to r  act ivi ty of ra t s  and mice  (in groups 
of five animals  at a time) was invest igated by means  of an Animex ac tomete r  (LKB, Sweden). The an imals '  
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Fig. I. Changes in motor activity of albino rats under the influence 
of haloperidol 0.15 mg/kg. Motor activity of two groups, each con- 
sisting of five animals. A) Control, B) effect of ha[operidol. Ab- 
scissa, time (in rain); ordinate, number of movements per minute. 

Fig. 2. Effect of haleperidol on recovery cycles of primary response 
of rat sensomotor cortex, i) Before, 2) 35 rain and 3) 120 rain after 
intraperitoneal injection of 0.15 mg/kg haloperidol. Abscissa, inter- 
vals between conditioning and testing stimuli (in msec); ordinate, 
ratio of amplitudes of testing and conditioning responses. Difference 
between curves 1 and 2 is significant (P < 0.05). 

m o v e m e n t s ,  t r a n s f o r m e d  into s tandard  e lec t r i ca l  pulses ,  were  led f rom the output of the Animex ins t rument  
to the input of an LP-4840 mult ichannel  ana lyzer  (Nokia, Finland); in the  course  of the invest igat ion mo to r  
ac t iv i ty  was counted and i ts  p a r a m e t e r s  (mean, durat ion of the d i f ferent  phases)  were  de te rmined .  The  r e su l t s  
of  analys is  were  r eco rded  as g raphs  by an automat ic  wr i te r ;  the s ignif icance of d i f ferences  between mo to r  
act ivi ty  in the control  and under  the influence of haloperidol  was de te rmined  by the nonpa rame t r i c  c r i t e r ion  
of signs [4]. In te rac t ion  between haloper idol  and bicucull ine was studied on albino mice  weighing 18-22 g. 
Convulsions induced by bicuculline were  used as the model  of the GABA-negat ive action. Haloper idol  was 
injected in t raper i tonea l ly  in a dose of 0.05 m g / k g  and bicuculline was injected subcutaneously in a dose of 
2-3.5 m g / k g ,  30 rain a f te r  the haloperidol .  The value of EDs0 of the convulsant ,  i .e. ,  the dose in which it in- 
duces convulsions with a to ta l  abundance of 50% of m a x i m a l  (20 of 40 poss ib le  points during 4-point  rat ing,  
with 10 m i c e  in the group) was calcula ted [12]. CycIes  of r e c o v e r y  of the p r i m a r y  r e sponse  of the sensomoto r  
co r t ex  in 22 r a t s  were  used  as e lec t rophysiologica l  indices of the change in exci tabi l i ty of the brain.  To r eco rd  
them the sc ia t ic  ne rve  was s t imula ted  by pa i red  pulses  of constant  voltage (amplitude 1-2 V, durat ion 300 
psec ) ,  the in terva ls  between which var ied  f rom 20 to 300 m s e c .  Evoked potent ials  r e co rded  in the focus of 
m a x i m a l  act ivi ty of the p r i m a r y  r e s p o n s e  of the sensomoto r  co r t ex  were  averaged  by means  of the LP-4840  
mul t ichannel  ana lyzer  (Nokia, Finland), a f t e r  which the ampli tudes  of r e sponses  to both s t imuli  were  m e a -  
sured  and the ra t io  of the ampli tude of the second or  t e s t  r e sponse  to the ampli tude of the f i r s t  o r  conditioning 
r e sponse  was calcula ted for  each in terva l  between s t imul i .  P a r a l l e l  with evoked potentials ,  e l e c t roco r t i co -  
grams of the sensomotor cortex were recorded. 

EXPERIMENTAL RESULTS 

Animals of the control group (Fig. IA), which received an intraperitoneal injection of 0.2 ml physiological 
saline, when placed in the chamber of the Animex apparatus, exhibited investigative activity for 15-25 rain. 
This activity then declined and the animals formed a group, i.e., their aggregation was observed [8]. Ha[o- 
peridol in doses of 0.5-2 mg/kg had a depriming action on motor activity, but in doses of 0.05-0.15 mg/kg it 
caused activation: 34 rain after injection (Fig. 113) motor activity was intensilied for about 20 rain (difference 
from the control significant; P < 0.05). 

It was also shown that by contrast with average doses (0.5-1 mg/kg), which have a protective action 
against convulsions induced by bicuculline [7], in small doses (0.05-0.15 mg/kg) haloperidol potentiated its 
convulsant action. This was shown by a tendency (not significant) for EDs0 of bicuculline to be reduced, from 
3 (2.51-3.57) mg/kg in the control to 2.32 (1.95-2.76) mg/kg after injection of haloperidol. 

The activating effect of haloperidol also was demonstrated by the eleetrophysiological indices. The re- 
covery cycle of the primary response of the rat sensomotor cortex was marked by a phase of depression of 
the testing response with intervals of 20-100 msec between stimuli and by a phase of its facilitation with inter- 
vals of 125-300 msec (Fig. 2). The phase of depression of the testing response in recovery cycles of evoked 
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potentials corresponded to inhibition of neuronal activity [I0-13], which reflects the activity of active inhibi- 
tory mechanisms in the cerebral hemispheres. Haloperidol (0.15 mg/kg) 30-35 rain after injection weakened 
inhibition in the cerebral cortex, as revealed by a decrease in depression of the testing response with inter- 
vals of 20-100 msec between stimuli (Fig. 2). These changes in cortical excitability were accompanied by 
desynchronization of the EEG. Recovery of the original recovery cycles of the primary response (Fig. 2) 
and of the EE G was observed 100-120 rain afte~c injection of haloperidol. 

Unlike in large and average doses, in small doses haloperidol thus has an activating action. This is 
manifested as increased motor activity and enhancement of the convulsant effect of bicuculline , and it is evi- 
dently the result of weakening of GABA-ergic inhibitory processes in the brain. Depending on dose, haloperidol 
thus has different actions: In doses of over 1 mg/Ikg it does not affect GABA-ergic processes, in average 
doses (0.3-0.5 mg/kg), for which a tranquilizing effect is described [8], it has a GABA-mimetie action [7], 
but in small doses (0.05-0.15 mg/kg) it has an activating and, evidently, GABA-negative action. 

Consequently, the similarity observed previously between haloperidol and the benzodiazepine tranquilizers 
extends also to small doses of these drugs. It is important to note that this similarity is manifested under 
both experimental and clinical conditions, for both haloperidol [i] and diazepam [2] have been shown to have 
an activating action clinically. The similarity between the pharmacological properties of these drugs suggests 
that they share common mechanisms of action. 
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