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Genera t ion  of polysynaptic  act ion potent ials  of motoneurons  is faci l i ta ted in cats  in the ear ly  s tage of 
te tanus,  while in a l a t e r  s tage they lose  their  abil i ty to genera te  act ion potent ials  in r e sponse  to monosyn-  
aptic excitation. In the l a t t e r  case , the  latent  per iods  of monosynapt ic  exc i ta tory  postsynapt ie  potent ials  
and of an t idromic  act ion potentials  were  cons iderably  inc reased  over  the control .  Background spike ac t i -  
vity of internuncial  neurons  of the spinal cord  showed no changes in the course  of tetanus poisoning. 

It  is cons idered  that in the la te  s tage of tetanus d is turbances  of e lec t r i ca l  aetiviW a re  connected with 
degenera t ive  p r o c e s s e s  developing in the motoneurons  and cel ls  of the spinal  ganglia,  r e f l ec ted  m o s t  c l e a r -  
ly in function ring of the per iphera l  p r o c e s s e s  of these  neurons ,  

In the late  s tage of tetanus poisoning, a cons iderable  slowing or  cessa t ion  of axoplasm t r a n s p o r t  is 
obse rved  in the thick medul la ted  nerve  f ibers  composing the sciat ic  nerve  [3], and the f ibers  t hemse lves  
become  unable to conduct impulses  rapidly  and the i r  labil i ty fal ls  sharply  compared  with the control .  I t  has 
been suggested that these  d is turbances  of function a r e  due to degenera t ive  p r o c e s s e s  developing in c o r r e -  
sponding moto r  ne rve  cen te r s  under the influence of tetanus toxin. 

I t  was the re fo re  decided to study whether  the e lec t r i ca l  activiW of different  types  of spinal  neurons  is 
d is turbed in the course  of tetanus poisoning. 

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

Exper imen t s  we re  c a r r i e d  out on healthy and poisoned ca ts .  Local  tetanus was produced by injection 
of tetanus toxin in a dose of 0.2 m g / k g  (one lethal  dose for  mice  is  0.00001 mg of the dry  toxin) into the 
gas t rocnemius  and t ibial is  an te r io r  m u s c l e s  of the r ight  hind l imb. The an imals  were  us ed in the expe r i -  
ment  on the 3rd-4th day a f te r  poisoning (ear ly  s tage of tetanus) or  on the 9th-16th day (late stage).  

The method of in t race l lu la r  r eco rd ing  of action potent ials  (APs) of moto r  and internuncial  neurons  
was descr ibed  by the w r i t e r s  previous ly  [4]. 

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

In the exper iments  of s e r i e s  I in the ear ly  stage of tetanus poisoning, the c h a r a c t e r  of ant i -  and or tho-  
d romic  excitat ion of a - m o t o n e u r o n s  of t he  an te r io r  horns  of the spinal  cord  was studied a f te r  des t ruc t ion  
of the cor responding  ne rves  to the lower  l imb. At this s tage,  only faci l i ta t ion of genera t ion of polysynaptic  
APs  compared  with the control  was observed ,  p resumably  as the r e su l t  of d is turbance of postsynapt ic  inhi- 
bition of the m~toneurons  [2, 5, 7, 8]. 
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Fig. 1. Elec t r ica l  activity of motoneurons in the course  of tetanus poisoning. A, D, G - c o n t r o l :  
A) ant idromic AP of motoneuron in nucleus of peroneal nerve,  D) monosynaptic AP of same neuron, 
G) polysynaptic EPSP of motoneuron in nucleus of nerve to gas t rocnemius  muscle;  B, E, H - e a r l y  
stage of tetanus poisoning; B) ant idromic AP of motoneuron in nucleus of nerve to gas t rocnemius ,  
E) monosynaptic  AP of motoneuron in nucleus of pos ter ior  tibial nerve,  H) polysynaptic discharge of 
same neuron; C, F, I - l a t e  stage of local tetanus: C) antidromic AP of motoncuron in nucleus of 
pos te r ior  tibial nerve,  F) monosynaptic EPSP of same neuron, 1) polysynaptic AP of motoneuron in 
nucleus of nerve  to gas t rocnemius .  Calibration: amplitude 25 mV, t ime 2 msec .  

In the late stage of local tetanus, a s imi lar  investigation showed that, unlike the control,  monosynaptic 
st imulation of motoneurons led to generat ion only of an excitatory postsynaptic potential (EPSP) of subthres-  
hold amplitude, with a latent period increased (2.98 ~: 0.02 msec) compared  with the control  (2.36 ~ 0.03 
msec;  P < 0.001) (Fig. 1). To determine more  prec ise ly  the degree of impairment  of monosynpatic excita- 
tion of the motoneurons,  experiments  were  ca r r i ed  out with st imulation of the central  ends of the divided 
dorsal  roots .  In these experimental  conditions, a monosynpatic  AP could be recorded  in each motoneuron 
on the intact side in response  to st imulation of the corresponding dorsal  root.  On the side of tetanus, under 
the same conditions, only subthreshold EPSPs (4-7.5 mV) could be recorded  in mos t  motoneurons,  and in 
about one-quar te r  of the neurons investigated, evidence of monosynaptic excitation could not be found. 

The study of ant idromic excitation of motoneurons in the late stage of local tetanus showed that, de- 
spite the ability of all investigated motoneurons  to generate  an ant idromic AP, its latent period was in- 
creased~ Lengthening of the latent period of the antidromic AP (up to 1.95 �9 0.02 msec) was par t icular ly  
marked  in cases  when per ipheral  nerves  were stimulated at a distance of 10-15 cm from the spinal cord 
(1.47 =~ 0 .03msec  in the control; P< 0.001). During stimulation of the ventral  roots ,  on the other hand, the 
duration of the latent period of the antidromic AP showed hardly any increase  (0.33 • 0.01 msee ,  control  
0.3 • 0.008 msec) .  

The mos t  significant changes in e lectr ical  activity of the ~ -motoneurons  were thus observed only in 
the late stage of local tetanus. Under these c i rcumstances  disturbance of the function of the thick afferent 
nerve f ibers [3] led to a defect of monosynaptic  excitation of the motoneurons and lengthening of the latent 
period of monosynaptic  EPSPs.  The fact that the soma of the motoneurons in the late stage of local tetanus 
can genera te  an AP of the same amplitude as in the control in response  to antidromic and polysynaptic exci- 
tation shows that tetanus toxin does not produce any g ross  changes in the level of polarization and excitabil-  
ity of the cell, despite appreciable  disturbance of its trophic function relat ive to the axon. 

The resu l t s  descr ibed indicate that mechanisms  of injury of central  parts  of the motor  innervation of 
skeletal musc les  in tetanus differ significantly from those in botulism [4], and attempts to r ega rd  them as 
identical [10] cannot be justified. 

To a s se s s  the state of function of the internuncial neuron system,  an investigation was made of their 
background spike activity, one of the charac te r i s t i c  features  distinguishing this group of nerve cells [1, 6, 9]. 

These experiments  showed that the charac te r  of background activity of the spinal neurons showed no 
significant change compared with the control  in either the ear ly  or late stages of tetanus poisoning. This 
evidently indicates that the internuncial neurons a re  not subjected to the pathogenic action of tetanus toxin. 
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