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Quantitative recording of motor  activity in dogs showed that benactyzine (2 mg /kg  in t r amus -  
cularly) led to an inc rease  in this activity which pers i s ted  for 2-3 h. The effect of benacty-  
zine was abolished by in t ramuscula r  injection of galanthamine in a dose of 3 mg/kg.  The 
most  effective of the neuroleptics and t ranqui l izers  studied was perphenazine.  Ch lo rp roma-  
zine and diazeparn not only did not abolish the hyperact ivi ty  induced by benactyzine,  but they 
also caused the animals '  condition to worsen.  A fur ther  inc rease  in hyperact ivi ty was ob-  
served after  diazepam and haloperidol.  Levomepromazine  abolished hyperact ivi ty in some 
animals but potentiated other symptoms induced by benactyzine. It is postulated that motor  
hyperact ivi ty produced by benactyzine is connected with anticholinergic mechanisms;  the use 
of the drug for  blocking the action of neuroleptics with marked cholinolytic proper t ies  is thus 
contraindicated.  
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Central  cholinolytics and, in par t icular ,  benactyzine, may lead to psychomotor  excitation if an over -  
dose is given. Many investigations have been ca r r i ed  out for the experimental  analysis  of the action of ben-  
actyzine on higher nervous activity of animals of different species  [1, 2]. Motor hyperact ivi ty produced by 
benactyzine has been studied in rodents,  relat ively insensit ive to centra l  cholinolytics.  

The object of this investigation was to develop a method of quantitative analysis  of the motor  activity 
of large labora tory  animals and to use it to evaluate the effect of cer ta in  neurotropic drugs on motor  hy-  
peract ivi ty  induced by benactyzine in dogs. 

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

Experiments  were  ca r r i ed  out on 14 mongrel  dogs of both sexes weighing f rom 8 to 15 kg. To r eco rd  
the animals '  movements  quantitatively they were  placed in a chamber  measur ing  1.8 m z in area  (115 • 175 
cm). The floor of the chamber  was made of 160 squares  (10 • 10 cm) glued to porolon. When the dog moved 
about and p ressed  on the squares  with its paws, it closed electr ical  contacts  located under them. Pulses 
f rom all the contacts ,  led through a mat r ix  and selecter ,  were  recorded  by a computer  of the PP--16 type. 
If the dog lay down, closing six o r  m o r e  contacts ,  the computer  was automatically disconnected by means of 
a shut-off relay.  The same relay was connected to an automatic t ime marke r ,  which recorded  the an imal ' s  
position continuously on paper tape throughout the experiment (lying and standing). The side walls of the 
chamber  were  made of flexible wire  netting. Each of the four walls had a control  pick-up with a contact  
closed when the dog touched the wall. The number of pulses f rom all the contacts  on the walls was recorded  
on a type MES-54 magnetoelectr ic  counter.  The readings  of the ins t ruments  were  read out at 15-min in-  
tervals .  The magnitude of the moto r  activity was thus measured  in relat ive units charac te r iz ing  the num- 
ber  of electr ic pulses f rom the sys tem of contacts  in the f loor and side walls of the chamber .  
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TABLE 1. Effect  of Some Drugs on Motor Hyperac t iv i ty  of Dogs 
Induced by Benactyzine (2 m g / k g )  

Drug 
Dose (in 
mg/kg) 

total 

Number of animals 

.s~o 

I t~r O 

Chlorpromazine 
Levomepromazine 
Perphenazine 
Haloperidol 
Diazepam 
Galanthamine 

0,5 
0,75 
0,1 
0,08 

I 
3 

) ~.., o 

The an ima l s '  m o t o r  act ivi ty  was r eco rded  fo r  1 h, a f t e r  which benactyz ine  was injected i n t r a m u s c u -  
l a r ly  in a dose  of 2 mg/kg ,  and one of the drugs  for  tes t ing  was injected 30 min l a t e r  dur ing the s tage  of 
m o t o r  hyperact iv i ty .  The  total  durat ion of the exper iment  was 7 h. 

Centra l  adrenolyt ic  p r o p e r t i e s  of the neurolept ics  we re  evaluated with r e spec t  to changes  in the toxi -  
ci ty of amphe tamine  for  grouped mice .  The cen t ra l  cholinolytic p r o p e r t i e s  w e r e  studied by record ing  the 
EEG f rom the co r t ex  of ca t s  with p re l imina r i l y  implanted e lec t rodes  on the Nihon Kohden eneephalograph 
with automatic  analys is  every  10 see.  

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  

The r e su l t s  cha r ac t e r i z i ng  the effect of the compounds studied a r e  s u m m a r i z e d  in Table  1. 

Control  t e s t s  in which benactyzine was given in a dose  of 2 mg /kg  showed that m o t o r  hyperac t iv i ty  ap-  
peared  in the dogs fo r  the f i r s t  15-30 rain and lasted for  2-3 h. The behav io r  of the dogs in this per iod was 
cha rac t e r i zed  by intensive pu rpose l e s s  m o t o r  act ivi ty and by dis turbed movemen t  coordination.  The an i -  
ma l s  per iodical ly  barked,  s t ruck  the walls  of the c h a m b e r  dur ing their  movement s ,  and were  unrespons ive .  
Both the genera l  condition of the dogs and the level  of the i r  mo to r  act ivi ty w e r e  back to normal  a f t e r  2-3 h. 

Adminis t ra t ion  of ch lo rp romaz ine  to one dog abolished the mo to r  hyperac t iv i ty  a f t e r  1 h, but a f t e r  a 
fu r the r  hour  the mo to r  act ivi ty  i nc reased  again and remained  inc reased  until the end of the exper iment .  In 
another  dog the normal  mo to r  act ivi ty was r e s t o r e d  at  the s a m e  t imes  as in the control  an imals  rece iv ing  
benactyzine  only. Final ly ,  in a third dog, c h l o r p r o m a z i n e  sharply  inc reased  the mo to r  hyperac t iv i ty .  In all  
dogs rec eiving eh l o rp rom az i ne  the genera l  s ta te  was much w o r s e  than in those  rece iv ing  benactyzine  only. 

Levomeprom az i ne  abolished the moto r  hyperac t iv i ty  induced by benaetyzine  in all the animals ,  but one 
dog ve ry  quickly developed a r e c u r r e n c e  of s e v e r e  hyperac t iv i ty  which p e r s i s t e d  fo r  3 h. The genera l  s ta te  
of the an imals  worsened just as much a f t e r  l evomepromaz ine  as  a f t e r  ch lo rp romaz ine .  

The effect  of perphenaz ine  was  well  ma rked  in two of the th ree  dogs. No r e c u r r e n c e  was  observed.  
Haloperidol ,  t es ted  on five dogs, blocked hyperac t iv i ty  for  1 h in only one dog. In four  dogs moto r  act ivi ty 
was increased  a f t e r  adminis t ra t ion  of haloperidol .  Prolonged hyperact iv i ty ,  continuing for  5-6 h and higher  
in intensity than that r ecorded  in an imals  rece iv ing  benactyzine  only, was  r eco rded  in all  the dogs rece iv ing  
diazepam.  

Motor excitat ion induced by benaetyzine  was abolished in all  the expe r imen t s  by galanthamine in a 
dose  of 3 mg/kg .  The effect  of galanthamine appeared  quickly and was c h a r a c t e r i z e d  not only by the b lock-  
ing of excitat ion but a l so  by d i sappea rance  of o ther  symp toms  cha rac t e r i s t i c  of the action of benaetyzine.  
The an imals  becam e  respons ive ,  the i r  movemen t  coordinat ion was r e s to red ,  and they responded to external  
s t imuli .  

Ch lo rp romaz ine  and l evomepromaz ine ,  in the doses  used, s ignif icant ly  (P < 0.05) reduced the toxicity 
of amphe tamine  for  grouped mice ,  but no d i f ference  could be  found between the act ion of the two drugs.  
Perphenazine ,  in a dose  of 0.1 mg/kg ,  had no effect.  The r e su l t s  a r e  in good a g r e e m e n t  with published data 
[3]. 

Exper imen t s  on five ca t s  showed that c h l o r p r o m a z i n e  and l evomepromaz ine ,  in doses  used to block 
motor  hyperac t iv i ty ,  led to the development  of slow, h igh-vol tage  activi ty on the EEG with blocking of the 
a rousa l  react ion.  I n t r a m u s c u l a r  injection of e se r ine  (0.1 mg/kg)  o r  a reco l ine  (0.3 mg/kg)  comple te ly  a -  
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bolished the effect of ch lo rp romaz ine  and levomepromazine .  Perphenaz ine  had a s imi l a r  action only in a 
dose of 0.2 mg/kg.  

The r e su l t s  indicate that ch lo rp romaz ine  and levomepromazine ,  highly effective in o ther  types of p sy -  
chomotor  excitation, not only will not abolish the motor  hyperact iv i ty  induced by benactyzine,  but indeed 
they potentiate  the effect  of the la t te r .  The possibi l i ty  of blocking motor  excitation induced by benactyzine 
by means of a r eve r s i b l e  eho l ines t e rase  inhibitor,  together  with the negative effect  of neurolept ies  with a 
marked  cen t ra l  muscar in ic  cholinolytic activity,  suggests  a pathogenetic connection between benac tyz ine  
hyperact iv i ty  and the anticholinergic p rope r t i e s  of that drug. 

To abolish the psychomotor  hyperac t iv i ty  that may a r i s e  following overd0sage  of benactyzine,  the use 
of galanthamine and neurolept ics  of the perphenazine  type must  t he re fo re  be recommended .  The use of neu- 
ro lept ics  with marked  cholinolytic p rope r t i e s  and of benzodiazepines in this case  is contraindicated.  
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