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The centra l  muscar ine - l ike  eholinolytics amizi l  and metamizi l  increased  the latent period of the flex- 
or reflex in doses ten t imes smal le r  than those of cent ra l  nicotine-l ike cholinolytics.  Central  cholinolytics 
were ineffective on spinal animals.  Interoceptive inhibition f rom the stomach was strengthened by centra l  
cholinolytics.  Central  cholinolytics had no effect on the latent period of the cor t ica l  motor  response .  

In this investigation the effect of central cholinolytics was studied on the flexor reflex and the cortical 

motor response. 

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

Exper iments  were ca r r i ed  out on 54 rabbits .  The latent period of the flexor reflex and cor t ica l  motor  
response  was determined by V. V. Zakusovrs method [2, 3]. The plantar skin of the rabbi t ' s  hind limb and 
the motor  cor tex were  st imulated with square pulses of threshold intensity f rom an electronic s t imulator .  

To analyze the mechanism of action of centra l  cholinolytics on the f lexor reflex and cor t ica l  motor  
response  experiments  were per formed on rabbits and inLeroceptive st imuli  applied f rom the s tomach (infla- 
tion of a rubber  balloon introduced through a fistula to a p re s su re  of 40-50 mm Hg for 20-30 sec) and on an- 
imals with the sp ina lcord  t ransec ted  at the level of the 12th thoracic  ver tebra .  The exper iments  were r e -  
sumed 5-6 days after  format ion of the gas t r ic  fistula and also after  division of the spinal cord.  The cen t ra l  
eholhmlytics  amizi l  (benactyzir~e) metamizi l  (methyldiazine), arpenaI* , and spasmolyt in  ~adiphenine hydro-  
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Fig. 1. Effect of cent ra l  cho-  
linotytics (1 mg/kg)  on latent 
period of flexor reflex.  1) Ami -  
zil; 2) metamizi l ;  3) spasmoly-  
tin; 4) arpenal,  t tere and in Fig. 
2, ordinate: duration of latent 
period of f lexor  reflex (in msec),  
abscissa: time (in rain). 

chloride) were used in the experiments  in a dose of 0.1-10 rag /kg .  
The drugs were  injected intravenously.  

EXPERIMENTAL RESULTS AND DISCUSSION 

The latent period of tile flexor reflex of the hind limb of intact 
rabbits averages 39+1.6 msec. After injection of smizil in a dose of 
0.i mg/kg, an inconstant and transient increase in the latent period 
of the flexor reflex was observed. The central muscarine-like cho- 
linolytics amizil and metamizil, in doses of 1 and 2 rag/kg, more than 
doubled the latent period of the flexor reflex. The effect of these two 
preparations continued for 20-40 rain. 

Spasmolytin and arpenal, central cholinolytics blocking predom- 
inantly nicotine-like cholinergic systems, in a dose of I mg/kg did 
not change the time of the flexor reflex (Fig. i). Only in large doses 
did the nicotine-like cholinolytics lengthen the latent period of the 
flexor reflex. Ilowever, even after injection of spasmolytin and ar- 
penal in a dose of 5 rag/kg, the increase in latent period of the flexor 
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Fig. 2. Effect of amizil (0.I mg/kg) 

on interoceptive inhibition of the flex- 
or reflex. Height of columns corres- 
ponds to pressure inside stomach. Ar- 
row denotes moment of injection of 
amizil ,  

reflex was observed inconstantly. Only in a dose of 10 m g / k g  did 
spasmolyt in produce a considerable increase  in the time of the 
flexor reflex for a period of 10-15 rain. 

The centra l  cholinolytics amizil  and metamizi l  were ten 
t imes  more  effective (in comparable doses) than the centra l  nico- 
t ine-l ike cholinolytics spasmolytin and arpenal.  The action of the 
muscar ine- l ike  cholinolytics continued longer. The effect of spas-  
molytin and arpenal  is evidently due to blocking of the musca r ine -  
like, ra ther  than of the nicotine-like cholinergic sys tems  of the 
brain. This is confirmed by comparing the effective doses of am- 
iziI (1 mg/kg)  and spasmotyt in (10 mg/kg) ,  a value of the same o r -  
der as the resu l t  of comparat ive  a s sessment  of the muscar ine- l ike  
cholinolytic activity of the centra l  cholinolytics [1]. The purpose 
of the next experiments  was to d iscover  the point of application of 

the action of these drugs, or in other words, to determine the localization of cholinergic systems in the cen- 
tral nervous system. Chronic experiments were performed on rabbits with transection of the spinal cord at 
the level of the 12th thoracic vertebra. Under these conditions neither amizil (i mg/kg) nor spasmolytin 

(5 rag/kg) altered the latent period of the flexor reflex. No clear decrease in tone or characteristic motor 
response of the hind limbs was observed after injection of the central eholinolytics, as was constantly ob- 
served in intact rabbits. Consequently, the muscarine-like cholinergie structures responsible for inhibition 
of the flexor reflex are located above the site of transection. 

To determine the effects of the central cholinolyties on descending influences, experiments with inter- 
oceptive inhibition were carried out. Interoceptive stimulation is known to inhibit the reflex activity of the 
spinal cord. 

In control experiments with interoceptive inhibition it was found that distension of the stomach of the 
intact rabbit led in 65 of 106 cases to an increase in the latent period of the flexor reflex~ After injection of 
the central cholinolytics amizil (0.I mg/kg) and spasmolytin (5 mg/kg) into rabbits, interoceptive inhibition 
of the flexor reflex was observed in all 14 experiments (Fig. 2)~ This observation demonstrates an increase 
in interoceptive inhibition by central cholinolytics~ The inhibition under these circumstances becomes sus- 
tained in character. 

When the stomach was distended in rabbits with a transected spinal cord the latent period of the flexor 
reflex was unchanged. Assuming that an increase in interoceptive inhibition would take place following ad- 
ministration of the cholinoly~ics, as in intact animals, amizil and spasmolytin were injected in similar ex- 
periments on spinal animals. However, distension of the stomach in rabbits with a transected spinal cord, 
against a background of the action of amizil (I mg/kg) or spasmolytin (5 mg/kg) did not alter the latent 
period of the flexor reflex. 

Contraction of the flexors of the hind limb, the effectors of the flexor reflex arc, may be obtained by 
stimulation of the corresponding points of the motor cortex. The mean latent period of the cortical motor 
response in our experiments was 39.5+2.4 msec. Amizil, in doses of 1 and 3 mg/kg, and spasmolytin in 
doses of 5, I0, and 30 mg/kg, did not change the time of the cortical motor response. 

Distension of the stomach did not change the latent period of the cortical motor response. No change 
likewise was observed in the latent period of the cortical motor response after distension of the stomach a- 
gainst the background of the action of amizil (I mg/kg) or spasmolytin (5 mg/kg). This result may probably 
be explained by the low sensitivity of the structures of the central nervous system Controlling the course of 
the cortical motor response to central cholinolytics. 

It may be concluded from the results of these experiments that muscarine-sensitive cholinergic sys- 
trees are mainly responsible for the transmission of descending influences to the segmental apparatus of the 
spinal cord, because mainly the central muscarine-like cholinolytics (amizil and metamizil) have an inhibi- 
tory influence on the flexor polysynaptic reflex. 
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