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Results are described showing the effect of leptazol on extracellularly recorded electrical activity 
of the spinal cord interneurons. Leptazol modifies spontaneous activity of the interneurons and their re -  
sponses to afferent and supraspinal stimulation. 

Leptazol increases the amplitude of polysynaptic reflexes and polysynaptic potentials of single moto- 
n~urons of the spinal cord [2, 4]. It also influences the function of centrifugal pathways with complex or- 
ganization [I, 5, 10]. Both effects may be dependent on changes in activity of the spinal interneurons. 

We therefore decided to study the effect of leptazol on spontaneous activity of the Interneurons and 
on their responses to afferent and supraspinal stimulation. 

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

Experiments were carried out on cats anesthetized with nembutal (30-40 mg/kg intraperitoneally 
4-5 h before the experiment began). Potentials of single interneurons were recorded at the level of the 
lumbar segments of the spinal cord through extracellular capillary microelectrodes filled with 4 M NaCI. 
Dorsal and ventral roots, the motor cortex on both sides (in the region of the anterior sigmoid Kyrus), and 
certain bulbar structure were stimulated. For buIbar stimulation thin bipolar electrodes were inserted 
into the brain stem through the cerebellum. The localization of the electrodes were determined histo- 
logically. 

Leptazol (5-15 mg/kg) was injected intravaneously at a speed excluding the possibility of substantial 
fluctuations of arterial  pressure.  As a rule the pharmacological effect was assessed 2-3 rain after injection. 

The difference between the frequency of unit activity before and after stimulation was determined. 

E X P E R I M E N T A L  R E S U L T S  

Altogether 34 interneurons located mainly in the posterior horns of the spinal cord were investigated. 
The frequency of spontaneous unit activity varied from 1-2 to 4O/sec. Leptazol increased and decreased the 
frequency of spontaneous activity in equal numbers of cases, so that altogether the frequency remained un- 
changed at 1L/see. However, if all the cells taken before injection of the drug were arranged in order d 
increasing frequency of their spontaneous activity, the effect of leptazol was to increase the discharge of 
neurons with an initial frequency of 4-12/sec. As a rule no spontaneous activity appeared in nsilent" cells, 
while in the case of a very low frequency of activity (not exceeding 4/sec), leptazol had no effect. In neu- 
rons with a higher frequency (more than l~dsec) of spontaneous activity, the frequency was slowed. 

Leptazol had no significant effect on amplitude and duration of the group volley recorded from inter-  
neurons in response to a single-above-threshold stimulus applied to the dorsal root. In 8 of 15 neurons a 
tendency for the frequency of the discharge to increase was observed. The following general principle was 
established: the higher the initial frequency of the volley, the stronger the action of leptazol (coefficient ot 
correlation r = + 0.62; P = 0.2). In 6 cases, however, the group activity was inhibited. In the aggregate, 
therefore, the response of the neurons was not statistically significant (Fig. 1, 4). The multiple discharges 
of Renshaw, s cells evoked by stimulation of the ventral root (Fig. 2, 1)likewisewereunchanged. Facilitator}, 

E iectrophysiological Laboratory, Chita Medical I nstitutc (Prescntcd by Active Member of the Acad- 
emy of Medical, Sciences of the USSR V. V. Zakusov). Translated from Byulleten, ~sper imcntaPnoi  Biol- 
ogii t Meditsiny, Vol. 66, No. 10, pp. 49-53, October, 1968. Original article submitted July 28,, 1967. 

1104 



Fig. I. Effect of leptazol on facilitation of spinal interneurons, i) in- 
crease in spontaneous activity during stimulation of contralateral mo- 
tor cortex; 2) ipsilateral cortical facilitation; 3) activity of ~silent I 
neuron in response to bulbax stimulation (location of electrode in me- 
dulla indicated on diagram); a) normal; b) after injection of 10 mg/'kg 
leptazol; 4) mean value of facilitatory response after injection of drug, 
in percent of initial level; I) group discharge in response to afferent 
stimulation; II and II~ [~cilitation from ipsilateral and contralateral 
motor areas respectively; IV) buIbar facilitation. Numbers above col- 
umns give values of P. 

impulses from the contralateral motor cortex were mainly increased (on the overage from 49 to 64/see). 
This took phce  most constantly in cells whose spontaneous firing rate was above 10/see (Fig. 1, 1}. In 3 
of 13 cases,  slight depression of cortical facilitation was observed. 

Leptazol was less regular in its effect on facilitation of the interneurons during stimulation of the 
ipsilateral motor cortex. An increase in suprasegmental responses was recorded in only half of the cell:; 
(in 4 of 8). In the rest  they were inhibited (Fig. l ,  2) or undisturbed. In 8 of 11 cases leptazol increased 
bulbar facilitation (on the average from 46 to 62/sec; Fig. 1, 3). This result was observed during stimu- 
lation of structures differing in complexity of their organization and the character of their connections with 
the segmental apparatus of the spinal cord. Responses of some reticular nuclei (reticular parvocellul~,  
reticular ventral) and descending tracts  (reticule- and vestibulospinal tracts) were incressed equally. In 
3 neurons (reticular gigantocellular nucleus) a decrease in the degx~e of facilitation was found. 



Fig. 2. Effect of leptazol on responses of Renshaw's cells .  
I) Spontaneous and evoked unit activity; 2) spontaneous ac- 
tivity against a background of stimulation of contralateral 
motor cortex; 3) inhibition of evoked discharges against a 
background of stimulation of the reticular parvocellular nu- 
cleus; a) normal; b) after injection of leptazol (15 mg~. 

Indices of cell activity of mainly segmental origin were relatively resis tant  to the action of leptazol. 
Meanwhile, facilitation of spontaneous activity during stimulation of various motor centers of the brain, ac -  
cording to our observations, increased distinctly. This is in agreement with the concept of the more se lec-  
tive action of leptazol on supraspinal regulaticn of spinal reflexes than on the reflexes themselves [3, 8]. 

The duration of the inhibitory pauses was regularly decreased by leptazol (Fig. 3, 1). This resul t  
was observed in 18 of 21 cases (a shortening on the average from 168 to 119 msec) and it did not depend 
on a simultaneous change in frequency of spontaneous activit) oftheneurons by the analeptic. Meanwhile 
a positive correlation was found between the initial duratien of inhibition and the degree o[ its shortening 
by leptazol (coefficient of correlation r = + 0.64; P < 0.05). Since the inhibitory pauses described in spinal 
animals were not so clearly apparent, and their weakening by leptazol was not associated with any simul-  
taneous increase in group discharges, it can be assumed that suprasegmental s tructures played a definite 
role in the formation of the pauses. 

Like facilitation, cortical inhibition of the interneurons differed in its sensitivity to the analeptic. 
The decrease in inhibition during stimulation of the contralateral  motor cortex was more marked (on the 
average almost double the initial level). This effect was obtained in 6 of 7 cases, although the difference 
was not statistically significant (Fig. 3, 4). Weakening of inhibitory regulation took place at frequencies 
of spontaneous unit activity exceeding 10/sec, i.e., under conditions when the corresponding factlitatory r e -  
spouses were distinctly increased. Inhibitory influences of the ipsilateral motor cortex were less con- 
stantly disturbed. Their  weakening was recorded in 4 of 8 neurons, i rrespect ive of the frequency of spon- 
taneous activity. In the other cases inhibition was actually increased. 

Inhibition of spontaneous activity during stimulation of different bulbar s tructures on the whole showed 
a tendency to weaken under the influence of leptazol (Fig. 3, 3). Removal of inhibition was observed in 4 
of 8 cells, and its inversion into facilitation was found twice. In 3 cases the magnitude of inhibition r e -  
mained as before,  while in one it increased. Pharmacologically resistant inhibitory influences origin- 
atcd from the ret icular  gigantocellular nucleus, but responses o[ the reticular ventrical nucleus and des-  
cending t rac t  were suppressed. 
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Fig. 3. Change in inhibitory responses of interneurons produced by 
leptazol. 1) Inhibitory pause in response to afferent stimulation; 
2) inhibition of spontaneous activity during stimulation of contralat- 
eral motor cortex; 3) bulbar inhibition of the same neuron (localiza- 
tion of electrodes indicated on diagram). Oscillograms 2 and 3 taken 
from two parts of trace -beginning and end of stimulation (upper hori- 
zontal line is marker of brain stimulation); a) normal; b) after injec- 
tion of leptazol (10 mg~g); 4) mean magnitude of inhibitor), effectafter 
injection of leptazol (in percent of :'nitial level): I) inhibitory pause; 
II and HI) inhibition from ipsilateral and contralateral motor cortex re- 
spectively; IV)bulbar inhibition. Numbers abcve columns give val- 
ues of P. 

In three cases,  when activity of the Renshaw's cel ls  was recorded, although leptazoi had no effect on 
the magnitude of the multiple discharge and slightly lowered the frequency of spontaneous activity, at the 
same time it strengthened suprasegmental inhibition of the spontaneous activity (Fig. 3, 2) and of the evoked 
responses (Fig. 3, 3). Our observations confl/ct with the view of Lewin and Esplin [9], who concluded from 
indirect evidence that leptazol ought to increase the function of the Re~shawts cells.  

We can conclude from the results obtained by the study of interneurons of the poster ior  horns that in 
general leptazol weakens descending inhibition. Comparison of the overall results  of its influence on posi -  
tive or  negative responses suggests that the action of the drug is evidently due pr /n~ri ]y  to an increase in 
the flow of facilRatory impulses to the interneurons, because we know that it has no effect on postsynaptie 
and presynaptic inhibitory mechanisms [6, 7]. Displacement of the equilibrium between the two types of 
descending influences in favor of facilitation may take place both a t  the segmental level and in the brain as  
a result  of interaction between certain cerebra l  s t ructures .  
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