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Ear l i e r  investigations in the au thors '  labora tory  [1-4, 8] showed that impulses f r o m  a focus of in-  
f lammation in a limb facil i tates the specific project ion pathway along which information f r o m  the injured 
limb is t ransmit ted to the ce rebra l  cortex.  The facili tation was shown by the fact  that, af ter  development 
of a focus of inflammation in the limb, the p r i m a r y  responses  in somatesensory  areas  I and H in the co r -  
tex and in the ventral  pos te ro la te ra l  nucleus (VPL) of the thalamus and the responses  in the medial  lemnis-  
cus, i.e., along the whole cerebra l  par t  of the specific project ion pathway of the injured limb,, appeared to 
less s t rong st imulation of the nerve of the affected limb than before the injury. 

It was soon discovered [2] that this facili tation is observed only if the responses  are  evoked by s t imu-  
lation of the nerve of the injured limb. If s imi la r  responses  are  evoked by direct  st imulation of the medial 
lemniseus or  VPL, when-the animal is deeply anesthetized and the ascending activating sys tem of thebra in  
s tem is blocked, no facilitation of the responses  is observed under the influence of impulses f rom a focus 
of inflammation. Consequently, impulses f rom the focus of inflammation during deep anesthesia do not 
produce facilitation of neurons situated above the medial lemniscus ,  i .e. ,  in the VPL and in somatosensory  
a reas  I and II of the cortex. It was therefore  postulated that facili tation of the responses  evoked by s t imu-  
lation of the nerve of the injured limb is associa ted with an increase  in the excitabili ty of the neurons of 
the specific somatosensory  project ion pathway lying below the medial lemniscus .  

In the presen t  investigation the effect of impulses f rom a focus of inflammation in the limb was stud- 
ied on the neurons of the f i r s t  synaptic re lay  of the specific somatosensory  project ion pa thway- the  neurons 
of the sp ino-cerv ica l  t rac t  [5, 6, 10-12]. 

EXPERIMENTAL METHOD 

Experiments were carried out on 25 cats anesthetized with Nembutal (40 mg/kg, intraperitoneally). 
A focus of inflammation was produced by injection of 0.5-1 ml of turpentine beneath the skin of the dorsal 
surface of the foot of one of the hind limbs. The responses in the spino-cervical tract at the level of L1 
were recorded by monopolar steel needle electrodes (diameter of point 10-50 p), insulated except at the 
point by bakelite varnish. The responses were evoked by stimulation of the superficial peroneal nerves, 
supplying the part of the foot where the inflammatory process was situated. 

In the dorso-medial part of the lateral lemniscus, the dorsal spino-cerebellar tract lies side by side 
with the spino-cervical tract. Both tracts respond to stimulation of afferents of the ipsilateral limb. They 

may therefore easily be confused. To identify the spino-cervical tract, the fact was used that this tract, 
unlike the dorsal spino-cerebellar tract, does not respond to stimulation of low-threshold muscle afferents 
of the same limb, for example, to stimulation of the gastrocnemius nerve [9]. 

EXPERIMENTAL RESULTS 

Impulses f rom the focus of inflammation evoked p r imar i ly  a decrease  in the threshold of s t imulat ion 
of the nerve of the injured limb to produce a response  in the sp ino-cervica l  tract .  It is c lear  f rom Fig. 1, 
A that before injury the weakest  st imulation of the nerve to evoke responses  in the sp ino-cerv ica l  t rac t  
was 350 inV. Two hours after  injury to the right hind limb, the whole foot, as far  as the ankle was highly 
edematous.  At this time the threshold of st imulation of the nerve of the injured limb was appreciably 
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Fig. 1. Responses  of the s p i n o - c e r v i c a l  
t r ac t  to s t imula t ion  of the i p s i l a t e r a l  
super f ic ia l  pe ronea l  ne rve s  be fo re  (A, 
C) and a f te r  (B, D) the development  of a 
focus of inf lammat ion  in the r ight  hind 
l imb.  A, B - r e s p o n s e s  to s t imula t ion  of 
the ne rve  of the r ight  l imb; C, D - r e -  
sponses  to s t imulat ion of the ne rve  of the 
lef t  l imb.  The f igures  show that s t rength  
of s t imula t ion  of the ne rve  (in mV). The 
durat ion of the s t imulus  in all cases  was 
0.05 m s e c .  Here  anal in Figs .  2 a n d 3  a 
pos i t ive  deviat ion of the potential  beneath  
the act ive e lec t rode  co r r e sponds  to a 
downward deflection of the beam.  

Fig. 2. Appearance  of sponta-  
neous d i scharges  in single axons 
of the sp ino -ce rv i ca l  t r ac t  a f te r  
injury to the ip s i l a t e ra l  l imb 
(B); be fo re  injury (A), and also 
on the intact  side before  (C) and 
a f t e r  (D) injury to the c o n t r a l a -  
t e ra l  hind l imb no spontaneous 
d i scharges  a re  p re sen t .  

l o w e r - r e s p o n s e s  began to appear  a f te r  s t imulat ion 
of this ne rve  with a voltage of 250 mV (Fig. 1, B). 
A s i m i l a r  lowering of the threshold was obse rved  in 
22 of the 25 ca t s .  A s l ight  fal l  in the threshold (by 
as much as 20%) was s o m e t i m e s  noted during the 
f i r s t  minutes  a f t e r  injury to the Hmb. F r o m  2 to 5h 

a f te r  injury,  when an extensive  focus of inf lammat ion  had developed in the l imb,  the threshold fell  much 
m o r e - u s u a l l y  by 30-40%. In four  exper imen t s  it fel l  m o r e  s t i l l - b y  50 or  even by 60%. 

At the s a m e  t ime the threshold  of s t imulat ion of the ne rve  of the intact  l imb usual ly  r ema ined  un-  
changed (Fig. 1, C, D). In some  expe r imen t s  it  actual ly  was r a i s ed  sl ightly.  

Bes ides  the lower ing of the threshold,  the impulses  f r o m  the focus of in f lammat ion  in the l imb also 
produced a m a r k e d  inc rea se  in the ampli tude of the r e sponse  in the sp ino -ce rv i ca l  t r a c t  to max ima l  s t imu-  
lat ion of the ne rve  of the in jured l imb for  the low- thresho ld  group of cutaneous a f fe ren ts .  It will be seen  
in Fig. 1 that a f te r  injury (B) the ampli tude of the r e sponse  evoked by such max imal  s t imulat ion of the 
ne rve  of the in jured l imb (600 mV) was g r e a t e r  than the ampli tude of the r e sponse  evoked by the s a m e  
st imulus be fo re  injury (A}. On the in tact  side no such changes in ampli tude were  eve r  obse rved  (Fig. 1, 
C ,D) .  

In a s e r i e s  of expe r imen t s  compara t ive ly  thin m i c r o e l e c t r o d e s  were  used  (d iameter  of the points 
approx imate ly  10 p) .  By means  of these m i e r o e l e c t r o d e s  d i scharges  of individual axons of the s p i n o - c e r -  
v ical  t r ac t  could be r ecorded .  These e x p e r i m e n t s  showed that the neurons  of the sp ino -ce rv i ea l  t ract ,  
which did not d i scharge  spontaneously  be fo re  injury (Fig. 2, A), began to d ischarge  continuously a f te r  in-  
jury  to the ip s i l a t e ra l  l imb (Fig. 2, B). 

Simultaneously with all these changes,  the impulses  f r o m  the focus of in f lammat ion  also led to an 
i m p r o v e m e n t  in the reproduct ion  of a high f requency of s t imulat ion of the ne rve  of the in jured l imb by the 
s p i n o - c e r v i c a l  t rac t .  It can be seen  in Fig.  3 that before  injury (A) the s p i n e - c e r v i c a l  t r a c t  r ep roduced  a 
f requency  of s t imula t ion  of the ne rve  of 50 cps badly, and hardly  reproduced  a f requency of 100 cps at all.  
Af ter  injury,  when a focus of in f lammat ion  developed in the l imb,  this s a m e  t r ac t  began to reproduce  c l e a r -  
ly f requencies  of s t imulat ion of the ne rve  not only of 50 cps, but also of 100 eps (Fig. 3, B). In the spino-  
ce rv i ca l  t r a c t  on the uninjured s ide,  no such i m p r o v e m e n t  in reproduct ion  of a high f requency of s t imu la -  
tion of the ne rve  took place .  
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Fig.  3. Responses  of the s p i n o - c e r -  
v ical  t r ac t  to max ima l  s t imula t ion  of 
the super f ic ia l  pe ronea l  ne rve  with 
f requencies  of 50 and 100 cps be fo re  
(A) and a f t e r  (B) the deve lopment  of a 
focus of exci ta t ion in the i p s i l a t e r a l  
l imb.  

The facts  desc r ibed  above show that impulses  f r o m  a focus 
of in f lammat ion  cause  depolar iza t ion  of the pos tsynapt ic  m e m b r a n e  
of the s e c o n d - o r d e r  neurons of the s p i n o - c e r v i c a l  t rac t .  As a r e -  
sul t  of this depolar izat ion,  the threshold  of s t imula t ion  of these 
neurons is lowered.  For  this reason ,  they begin to respond  to a 
weake r  p re synap t i c  vol ley of impulses ,  i .e. ,  to weaker  s t imula t ion  
of the ne rves  of the in jured l imb.  In addition, as a r e su l t  of this 
depolar izat ion,  f r e sh  neurons of the sp ino -ce r i va l  t ract ,  not r e -  
sponding before  in jury even to max ima l  s t imula t ion  of the ne rve ,  
become  involved in the zone of the d i scharge .  The ampli tude of 
the r e sponse  is thus inc reased .  The appearance  of spontaneous 
d i scharges  of individual neurons of the sp ino -ce rv i ca t  t r ac t  ob- 
s e rved  in these exper imen t s  a f t e r  in jury  to the l imb can be ex-  
p la iaed only by the depolar iz ing  action of the impu l ses  f r o m  the 
focus of in f lammat ion .  

Final ly,  this s ame  depolar iza t ion  may  also account  for  the 
i m p r o v e m e n t  in reproduct ion  of a high f requency of stSmulation of 
the ne rve  by the sp ino -ce rv i ca l  t r a c t  a f t e r  in jury to the l imb.  In 
fact ,  depolar iza t ion  d iminishes  the a f t e r - h y p e r p o l a r i z a t i o n  of the 
neurons of the sp ino -ce rv i ca l  t r ac t  desc r ibed  by Ecc les  and co-  

w o r k e r s  [7], i .e . ,  i t  weakens the inhibi tory m e c h a n i s m  lowering the f requency  of d i scharges  of the neurons .  
F o r  this r eason ,  a f te r  injury to the l imb,  the neurons of the sp ino -ce rv i ca l  t r ac t  become  capable  of r e -  
producing a h igher  f requency of s t imulat ion of the ne rve  of the injured l imb.  

All these  fac ts  p rov ide  an explanation of the faci l i ta t ion of the speci f ic  soma toseno ry  pro jec t ion  pa th-  
way of the in jured l imb,  obse rved  in e a r l i e r  invest igat ions  [1-4, 8] by an i nc r ea se  in the exci tabi l i ty  of the 
neurons  of the f i r s t  synapt ic  r e l ay  in the sp ino -ce rv i ca l  t rac t .  

It is in te res t ing  that impu l ses  f r o m  the focus of in f lammat ion  evoke apprec iab le  changes in exc i t -  
abil i ty of the neurons  only of the f i r s t  r e l ay  of the specif ic  pro jec t ion  pathway of the in jured l imb.  Mean- 
while, despi te  the appearance  of a continuous flow of impulses  along the sp ino -ce rv i ca l  t r a c t  of the in jured 
s ide,  the level  of exci tabi l i ty  of the neurons  of the higher  s t r u c t u r e s  in this s a m e  speci f ic  p ro jec t ion  path-  
way (the V-~L, s o m a t o s e n s o r y  a r ea s  I and II of the cortex)  shows no apparent  change [2]. This fact  is 
poss ib ly  a s soc ia t ed  with the br inging into play of inhibi tory mechan i sms ,  prevent ing  an excess ive  i n c r e a s e  
in the exci tabi l i ty  of the cor t i ca l  and thalamic neurons [3, 4, 8]. As a resu l t ,  these neurons r e m a i n  capable  
of p e r f o r m i n g  their  higher  in tegra t ive  functions.  
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