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Dor sa l  root  potent ia ls  (DRPs) of the sp ina l  cord were  inves t iga ted  in ra t s  with ascending  
tetanus at  the s tage of poisoning when the development  of gene ra l i zed  convulsions in r e sponse  
to s t imula t ion  of ne rves  on the s ide of in jec t ion  of the toxin is  f ac i l i t a t ed  (the "un ive r sa l  de-  
p a r t u r e  s ta t ion"  phenomenon). It is  shown that the DRPs of the lumbar  par t  of the sp ina l  
cord  evoked by s t imula t ion  of a cutaneous nerve  of the hind l imb into which the toxin was in-  
jee ted  is g r e a t e r  in ampl i tude  and, in p a r t i c u l a r ,  in dura t ion and may be r e l a t ed  d i f ferent ly  
to the s t r eng th  of s t imula t ion  of the nerve  f rom DRPs evoked by s t imula t ion  of ne rves  of the 
opposi te  l imb and DRPs in a hea l thy  an imal .  The sugges t ion  is made that  augmented  DRPs 
a r i s i n g  during s t imula t ion  of n e r v e s  on the s ide  of in jec t ion  of tetanus toxin a r e  nonhomo- 
geneous.  It is  concluded that  the "un ive r sa l  depa r tu re  s ta t ion"  phenomenon is  not due to d i s -  
tu rbance  of m e c h a n i s m s  of d e p o l a r i z a t i o n  of p r i m a r y  a f fe ren t  f ibe r s  in the sp ina l  cord.  

In an ima l s  with ascending  te tanus ,  the deve lopment  of g e n e r a l i z e d  convulsions a f t e r  s t imula t ion  of the 
l imb into which the tetanus toxin was in jec ted  is f ac i l i t a t ed  [1-3,13,14]. Ana lys i s  of this phenomenon, which 
was found in a l l  an ima l s  inves t iga ted ,  f rom the f rog  to the monkey,  and desc r ibed  as  i r r a d i a t i o n  or  as  the 
"un ive r sa l  depa r tu re  s ta t ion"  phenomenon [1-7], is  i n t e r e s t i ng  f rom the s tandpoint  of gene ra l  neu rophys i -  
ology. It could be cons ide red  that d i f fe rences  in th resho lds  of product ion of a gene ra l i zed  convulsive r e -  
sponse  f rom r e c e p t o r s  of the " te tanized"  l imb and f rom other  r ecep t ive  zones,  including the opposi te  l imb,  
a r e  connected with d i s tu rbance  of m e c h a n i s m s  of depo la r i za t ion  of a f fe ren t  endings on the " te tanized"  s ide ,  
r e s t r i c t i n g  [12] the flow of afferen~ impulses  into ~tm spina l  cord.  

It was t he r e fo re  i n t e r e s t i n g  to inves t iga te  the negat ive  e l ec t ro ton ic  potent ia ls  of d o r s a l  roots  of the 
sp ina l  cord  produced  in r a t s  with ascending  tetanus by s t imula t ion  of ne rves  of the " te tanized"  and opposi te  
l imbs .  

EXPERIMENTAL METHOD 

Experiments were carried out on albino rats weighing 310-390 g. Ascending tetanus was produced by 
injecting tetanus toxin in a dose of 5 MLD into the gastrocnemius muscle of the right or left hind limb. The 
MLD was determined in rats weighing 200-220 g. Spread of the toxin by the blood stream was prevented by 
simultaneous intravenous injection of tetanus antiserum in a dose of 0.025 antitoxin unit. Dorsal root poten- 
tials were studied 4 or 5 days after injection of the toxin. On the day before the experiment, all the animals 

(those with tetanus and healthy animals) underwent transection of the spinal cord at the level T8-T9. On the 
day of the experiment tracheotomy and laminectomy (LI-S2) were performed on the animals under ether 
anesthesia, and the roots and nerves were dissected. The ventral roots of L2, L3, L4, and L5 and the dorsal 
roots  of L5 were  mobi l i zed  and divided b i l a t e r a l l y .  In both l imbs  the su ra l ,  pe ronea l ,  and t ib ia l  n e r v e s  were  
d i s s ec t ed  and divided d i s t a l ly ,  as  well  as  a l l  m u s c u l a r  b ranches  of the s c i a t i c  nerve  in the thigh. Total  
c u r a r i z a t i o n  was c a r r i e d  out (D- tubocurar ine  in jec ted  in t r avenous ly  in a dose of 0.35-0.45 m g / k g )  and a r t i -  
f i c ia l  r e s p i r a t i o n  appl ied .  The DRPs of the L5 roo ts  were  ampl i f i ed  by means  of an ac a m p l i f i e r  (time con- 
s tant  about 2 see) and r e c o r d e d  f rom the s c r e e n  of a c a t h o d e - r a y  osc i l loscope .  St imuli  were  gene ra t ed  by 
an ES-103 s t i m u l a t o r  with r ad io f requency  output. The dura t ion  of the s t imulus  was 0.1 r e s e t .  DRPs evoked 
by s t imula t ion  of the nerve  at  a s t reng th  f rom 4 to 40 t imes  g r e a t e r  than the threshold  value r equ i r ed  to 
cause  the appea rance  of a DRP (LIT and 40T) were  s tudied.  

Laboratory of Infectious Pathology, hastitute of Normal and Pathological Physiology, Academy of l~e- 
dical Sciences of the USSR, Moscow (Presented by Academician V. V. Parin). Translated from Byulleten' 
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ted June 3, 1968. 
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Fig. 1. Dorsal  root potentials of spinal cord in a ra t  with 
convulsions due to ascending tetanus. A and C) DRPs in 
response to stimulation of sura l  nerve on opposite side to 
injection of toxin with s trength of 4T and 40T; B and D) 
DRPs in response to stimulation of sural  nerve on "teta- 
nus" side with s trengths of 4T and 40T. 

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

The exper imental  resu l t s  a re  shown in Table 1 and Fig. 1. In 
healthy ra ts ,  during stimulation of the cutaneous nerve at a strength 
of 4T, the DRPs a lmos t  reached their  maximum, and a fur ther  ten- 
fold increase  in the s trength of stimulation (up to 40T) caused only a 
slight increase  in their amplitude and duration (Table 1). The re la -  
tionship between DRP pa rame te r s  and strength of stimulation of the 
cutaneous nerve descr ibed in cats [10] is s imi lar .  In ra ts  with a s -  
cending tetanus (the "universal  departure station" phenomenon) s t i -  
mulation of the nerve on the side opposite to injection of toxin was 
accompanied by the appearance of DRPs differing only slightly in 
amplitude and duration from those in healthy rats  (Table 1). Con- 
verse ly ,  DRPs evoked by stimulation of the nerve on the side of in- 
jection of the tetanus toxin, at  s trengths of 4T and 40T, were appre-  
ciably g rea te r  in amplitude than DRPs evoked by stimulation of the 
nerve on the opposite side (Fig. 1, Table 1), and also DRPs in healthy 
rats  (Table 1). The grea tes t  differences were seen in the duration of 
the potentials.  DRPs evoked by stimulation of the nerve on the side 
of tetanus toxin injection were severa l  t imes more  prolonged than 
DRPs caused by st imulation of the nerve on the opposite side (Table 1). 

Hence, judging f rom the DRPs, on the side of tetanus toxin in- 
jection the effect iveness of the mechanism producing depolarization 
of afferent  endings was not reduced, but increased,  so that the faci l i -  
tated development of general ized convulsions f rom the limb into which 
tetanus toxin was injected cannot be explained by suppression of this 
mechanism.  In this respect ,  the action of tetanus toxin differs f rom 
the action of another convulsant,  pierotoxin, which reduces the DRP 
[11], but is s imi la r  to the action of s trychnine,  which also increases  
and prolongs the DRP [8,9,11]. 

However, DRPs caused by stimulation of a nerve on the side of 
injection of tetanus toxin in rats  with ascending tetanus differed f rom 

the DRPs in healthy ra ts  not only in amplitude and duration, but a lso  in the ra ther  different cha rac te r  of the 
relat ionship between these pa rame te r s  of the DRP and the s trength of stimulation. In ra ts  with ascending 
tetanus, with a smooth increase  in s trength of st imulation of the nerve on the side of injection of toxin, the 
DRPs produced at f i r s t  were  often different f rom those evoked by stimulation of the nerve on the opposite 
side in amplitude alone. With a fur ther  increase  in s t rength of stimulation, somet imes  only a slight in,- 
c rease ,  the duration of the DRPs suddenly increased  severa l  t imes over,  a f ter  which an increase  in the 
s t reng th  of st imulation had no fur ther  effect  on duration of the DRPs. Whereas the threshold for  production 
of DRPs in response to st imulation of nerves  on the side of injection of tetanus toxin and the opposite side 
Were about equal:, and were the same as the thresholds for production of DRPs in healthy ra t s  (Table 1), the 
threshold for  prolonging the DRPs varied appreciably  f rom one exper iment  to another.  During stimulation 
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with a strength of 40T all the DRPs were long, while during stimulation with a strength of 4T, some poten- 
tials were still of only short duration. These properties of the DRPs (considerable duration, relationship 
between thresholds for lengthening DRPs and level of excitability of the preparation while the threshold for 
producing DRPs remains unchanged, lengthening of the DRPs in many cases in accordance with the "all or 
nothing" law) suggest the nonhomogeneity of DRPs evoked by stimulation of the nerve on the side of injection 
of toxin in rats with the "universal departure station" phenomenon in ascending tetanus. 
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