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Unit act ivi ty in the s e n s o r i m o t o r  cor tex  and mesencepha l i c  r e t i cu l a r  fo rmat ion  of rabbi t s  was studied 
aga insf  the background of admin i s t r a t ion  of ch lo rpromaz ine ,  s telazine,  and haloperidol .  Ch lo rp romaz ine  
was  found to reduce,  and s te laz ine  and haloperidol  to inc rease  the number  of neurons  responding to e l ec -  
t r o d e r m a l  s t imulat ion.  I t  is concluded that  the role  of the r e t i cu l a r  fo rmat ion  during development  of the 
r e sponse  d i f fers  in c h a r a c t e r  depending on which of the tes ted drugs  is given. 

The m e c h a n i s m  of act ion of ch l o rp romaz ine  has f requent ly  been studied f rom the beginning of i ts  
cl inical  applicat ion.  Expe r imen t s  have shown that a f t e r  admin is t ra t ion  of ch lo rp romaz ine  unit act ivi ty  is 
cons ide rab ly  reduced  in the co r t ex  and r e t i c u l a r  fo rma t ion  [1, 3-6]. Many aspec t s  of the m e c h a n i s m  of 
act ion of s te laz ine  and haloper idol  a r e  st i l l  unexplained. 

The object  of this invest igat ion was to compa re  changes in r e sponses  of neurons of the s e n s o r i m o t o r  
cor tex  and mesencepha l i c  r e t i c u l a r  fo rmat ion  to a f fe ren t  s t imulat ion a f t e r  admin is t ra t ion  of c h l o r p r o m -  
azine, s telazine,  and haloperidol .  

EXPERIMENTAL METHOD 

Neither general anesthesia nor curarization of the animals was used in the experiments. By means 
of a mieromanipulator with two electrode holders (designed by A. M. IVlelekhova [2]) activity of two neurons 
in different parts of the brain could be recorded simultaneously. Glass mieroeleetrodes with impedance 
of 5-15 M~ were used. Electrodermal stimuli (pulses of 10-15 V, 1-5 ~nsec) were applied to the animal's 
hind limb. The drugs were injected intramuscularly in the following doses: chlorpromazine 0.5 mg/kg, 

stelazine 0.1-0.2 mg/kg, haloperidol 0.02-0.01 mg/kg. Unit activity was analyzed at each stage of the 
investigation for a period of 1 see in 10 chosen combinations. Altogether the activity of 673 cortical neurons 
and 584 neurons of the reticular formation was analyzed. 

EXPERIMENTAL RESULTS 

Most cells of the sensorimotor cortex discharged at a frequency of 2-10/sec, mean 8.7 • 0.4/sec. 
The frequency spectrum of the neurons of the reticular formation had wider limits (from I to 56/sec) and 
its mean frequency was 16 ~:3.7/sec. 

In the character of their responses to electrodermal stimulation, the spontaneously discharging neu- 
rons were divided into 3 groups. The first group consisted of cells whose firing rate was unchanged or 

was altered by less than 10%. Group 2 included neurons whose firing rate was increased by stimulation 
by more than 10%. Group 3 consisted of neurons whose firing rate was reduced by more than 10% under 
the influence of stimulation. The same principle was used to divide into groups those neurons whose ac- 
tivity was recorded in the interval from 30 to 60 l~in after injection of one of the tested drugs. After in- 
jection of chlorpromazine the number of neurons in the cortex and, in particular, in the reticular formation 
responding to afferent stimulation was reduced, while after administration of stelazine and haloperidol, 
the number of responding neurons was increased (Fig. i)o 
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Fig. 1. Record  of global e lec t r ica l  ac -  
t ivity (upper curves) and single unit ac-  
tivity (lower curves) before  (on the left) 
and 30 rain a f te r  (on the right) injection 
of neurolept ics .  I) Tes t  with e h l o r p r o m -  
azine; II) t es t  with stelazine; III) tes t  with 
haloperidol;  a) s enso r imoto r  cortex;  b) 
mesencephal ic  r e t i cu la r  formation.  
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TABLE 1. Results  of Investigation of Activity of Different  
Groups of Neurons af ter  Adminis t ra t ion of Neurolept ics  (in%) 

O 

Background 

0 

m o N ~ 

C h lo rp rom-  
azine 

0 

Stelazine 

O 

r / 2 0  N ~ 

Hatoperidol 

O 

m O ~ ~ 

7.9 
54.3 

38.8 

The resu l t s  obtained in these exper iments  (Table 1) 
show that, unlike chlorpromazine,  s telazine and haloperidol 
have no inhibitory action on the principal  component of the 
ascending activating system~ This may explain the stimulant 
effect  of these drugs during t rea tment  of patients.  On the 
other  hand, their  neuroplegic action is evidently connected 
with the i r  predominant ly  inhibitory effects  on other bra in  
s t ruc tu res .  
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