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SUMMARY

1. M ic ro -e lec tro d e  re c o rd in g s  w ere  m a d e  f ro m  n o rm a l a n d  r e g e n e ra tin g  s u ra l n e rv e  
fib res in  c a ts . In c re a s e s  in  th e  e x c i ta b i l i ty  o f  th e  c e n tra l  te rm in a ls  o f  th e se  fib res  a f te r  
c o n d itio n in g  s t im u la t io n  o f  o th e r  s u ra l n e rv e  fib res  w ere  ta k e n  a s  e v id en c e  fo r 
p r im a ry  a f fe re n t d e p o la r iz a tio n .

2. A t  a ll re c o v e ry  tim e s  s tu d ie d  th e  e x c i ta b i l i ty  c h a n g e s  seen  w ere  s ig n if ic a n tly  less 
th a n  th o s e  seen  in  c o n tro l a n im a ls . T w o  fa c to rs  c o n t r ib u te d  to  th e  c h a n g e s  in  p r im a ry  
a f fe re n t d e p o la r iz a tio n . F i r s t ,  th e  p ro p o r tio n  o f  f ib res t h a t  sh o w ed  no  e v id e n c e  o f  
p r im a ry  a f fe re n t d e p o la r iz a tio n  in c re a se d  s ig n if ic a n tly . T h is  p r o p o r t io n  b ec am e  
sm a lle r  a s  re c o v e ry  p ro g re sse d . S eco n d ly , w h ere  p r im a ry  a f fe re n t d e p o la r iz a tio n  w as 
p re s e n t ,  th e  m a g n itu d e s  o f  th e  e ffec ts  w ere  s lig h tly  b u t  s ig n if ic a n tly  d ec re a se d  
c o m p a re d  w ith  c o n tro l v a lu es .

3. E x c i ta b i l i ty  c h a n g e s  o f  th e  c e n tra l  te rm in a ls  o f  s u ra l n e rv e  fib res  w ere  a lso  
m e a su re d  a f te r  c o n d itio n in g  s t im u la t io n  o f  th e  ip s i la te ra l ,  u n le s io n e d  ac ce sso ry  s u ra l 
n e rv e . O ne m o n th  a f te r  s u ra l n e rv e  t r a n s e c t io n  th e re  w as  a  s ig n if ic a n t in c re a se  in  th e  
p ro p o r tio n  o f  fib res  sh o w in g  n o  e v id e n c e  o f  e x c i ta b i l i ty  ch a n g e s  fo llo w in g  ac ce sso ry  
s u ra l n e rv e  c o n d itio n in g  s t im u la t io n  c o m p a re d  w ith  c o n tro l a n im a ls . T h u s , th e  loss 
o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  r e g e n e ra tin g  s u ra l  n e rv e  fib res  w as  n e i th e r  
s im p ly  a  c o n seq u e n ce  o f  d e s y n c h ro n iz a tio n  o f  th e  v o lle y  o f  im p u lses  e n te r in g  th e  
sp in a l c o rd  a f te r  c o n d itio n in g  s t im u la t io n  o f  o th e r  r e g e n e ra tin g  s u ra l  fib res, n o r  d u e  
to  few er fib res  b e in g  a c t iv a te d  d u r in g  c o n d itio n in g  s t im u la t io n  o f  th e  le s io n e d  n e rv e s .

4. A p o ss ib le  e x p la n a t io n  o f  th e se  r e s u lts  is t h a t  a f te r  p e r ip h e ra l  n e rv e  c ru sh  o r 
t r a n s e c t io n  th e  c e n tr a l  te rm in a ls  o f  th e  d a m a g e d  fib res  r e t r a c t  o r  a t ro p h y .  T h e n  as  
re g e n e ra tio n  o f  th e  n e rv e  p ro c e e d s , th e  c e n tr a l  te rm in a ls  o f  th e  fib re s  re -fo rm .

INTRODUCTION

D u rin g  e a r lie r  e le c tro p h y s io lo g ic a l s tu d ie s  o f  r e g e n e ra tin g  n e rv e  fib res  i t  w as 
o b se rv e d  t h a t  th e  in c id en c e  o f  d o rsa l r o o t  re flexes e l ic i te d  fro m  re g e n e ra tin g  n e rv e s  
w as m u c h  less th a n  in  n o rm a l s u ra l n e rv e s  (H o rc h , 1 9 7 6 ,1 9 7 8 ). O ne m o n th  a f te r  n e rv e
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t r a n s e c t io n  o r  c ru sh  th e re  w ere  no  d o rsa l ro o t  re flex es a t  a l l ;  a f te r  n e rv e  tra n s e c t io n  
th e  d o rsa l r o o t  reflexes r e tu r n e d  o v e r  th e  co u rse  o f  a  y e a r  b u t  th e i r  fre q u e n c y  o f  
o c c u rre n c e  n e v e r  e q u a lle d  t h a t  seen  in  c o n tro l a n im a ls . C ru sh e d  su ra l n e rv e s  w ere  
n o t  s tu d ie d  b e y o n d  one  m o n th .

A d o rs a l  ro o t  reflex  is a  c e n tr a lly  g e n e ra te d ,  a n t id ro m ic a l ly  p ro p a g a te d  a c tio n  
p o te n t ia l  in  a  se n so ry  n e rv e  fib re  a n d  is a  co n se q u e n c e  o f  d e p o la r iz a tio n  o f  th e  c e n tra l 
te rm in a ls  o f  t h a t  fib re . T h is  p r im a ry  a f fe re n t d e p o la r iz a tio n  (p .a .d .)  r e su lts  fro m  th e  
sy n c h ro n o u s  a c tio n  o f  n u m e ro u s  p re s y n a p tic  c o n ta c ts  o f  o th e r  n e u ro n e s  on  th e  
c e n tr a l  te rm in a ls  o f  t h a t  p a r t i c u la r  f ib re  (fo r a  fu ll d e s c r ip tio n  see S c h m id t,  1971). 
T h e  lo ss  o f  d o rsa l ro o t  re flexes in  re g e n e ra tin g  s u ra l  n e rv e  fib re s  su g g e s ts  a  re d u c tio n  
in  th e  a m o u n t  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n , w h ich  m ig h t be d u e  to  a  loss o f 
p r e s y n a p t ic  c o n ta c ts  o r  a  r e d u c tio n  in  th e i r  efficacy . I n  th e se  cases  th e re  w o u ld  be 
a  lo ss  o f  b o th  d o rsa l r o o t  re flex es a n d  p r im a ry  a f fe re n t d e p o la r iz a tio n . T h e re  can , 
h o w ev e r, b e  p r im a ry  a f fe re n t  d e p o la r iz a tio n  o f  a  n e rv e  w ith o u t  th is  r e s u lt in g  in  a  
d o rsa l ro o t reflex . T h is  w o u ld  o c c u r  if  th e  d e p o la r iz a tio n  w ere  in su ff ic ien t to  in i t ia te  
a n  a c tio n  p o te n t ia l  o r  if  th e  a n t id ro m ic a lly  p ro p a g a te d  sp ik e  w ere  b lo c k ed  a t  som e 
p o in t.  A tr o p h y  o f  th e  c e n tr a l  p o r t io n s  o f  p r im a ry  a f fe re n t fib res a s  a  r e s u l t  o f  n e rv e  
lesion  co u ld  ca u se  th e se  e ffec ts .

T h e  p re s e n t  e x p e r im e n ts  w ere  c a r r ie d  o u t  to  see w h e th e r  th e re  w ere  d e te c ta b le  
c h a n g e s  in  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  in d iv id u a l  r e g e n e ra tin g  s u ra l  n e rv e  
fib res. A  b r ie f  a c c o u n t o f  so m e o f  th e  e x p e r im e n ts  h a s  b een  p u b lis h e d  (H o rc h  & L is n e y , 
1980a).

METHODS

Experim ents were performed on adult cats (2-5-6-5 kg) anaesthetized with sodium pentobarbitone 
(42 m g/kg i.p.). The left sural nerve was exposed under aseptic conditions and either cut with fine 
scissors or repeatedly crushed over a length of 2-3 mm with w atchm aker’s forceps ju st distal to 
the popliteal fat pad. Where the sural nerve was transected no a ttem p t was made to approxim ate 
the nerve stumps. The skin wound was sutured and procaine penicillin (300,000 units, i .m.) given.

Preparation for acule experiments
Three cats were prepared for each of the following recovery periods: 1, 2, 3 and 6 months after 

nerve crush and 3, 6, and 9 m onths after nerve transection. Four animals were examined 1 month 
after nerve transection, and several unoperated cats were used to provide control data. After the 
appropriate time had been allowed for nerve regeneration the animals were re-anaesthetized with 
sodium pentobarbitone and the trachea, left carotid artery  and left radial vein cannulated. 
Supplementary doses of anaesthetic (2 5 m g/kg i.v.) were given as required during the preparative 
surgery and every 2 hr once the animals had been paralysed with gallamine triethiodide. Rectal 
tem perature was kept close to 37 5 °C using radiant heat and the animals were artificially ventilated 
to maintain end-tidal C 02% between 4'5 and 5 0% . Systemic arterial blood pressure was monitored 
and da ta  collected only if the mean blood pressure exceeded 75 mraHg. The left sciatic nerve was 
dissected free in the sciatic notch, the surrounding skin made into a pool to retain liquid paraffin, 
and the nerve placed on a pair of P t- I r  wire electrodes. The sural nerve was exposed between the 
knee and ankle and an oil pool formed around it. The two branches of the nerve were dissected 
free distal ly and each placed on a pair of electrodes. In some experiments the accessory sural nerve 
was also prepared for electrical stim ulation. A site for micro-electrode recording from the sural nerve 
was prepared just distal to where it joins the sciatic nerve. A lumbar laminectomy was carried out, 
an oil pool created, and the dura overlying the spinal cord removed to expose the dorsal root entry 
zones caudal to L4.
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Isolation and identification of single sural nerve fibres
A glass micro-electrode (filled with 4 M-NaCl, impedance 20-40 a t 1 kHz) was introduced 

through an opening in the perineurium and slowly advanced while the sciatic nerve was stim ulated 
with lOO/^sec puJses a t an intensity which had previously been found to be supramaximal for all 
the myelinated sural nerve fibres. When a single unit was isolated its response latency to sciatic 
nerve stimulation a t twice threshold was measured and used in calculating the conduction velocity 
of the fibre. Then the two peripheral branches of the sural nerve were stim ulated in turn  to  find 
which contained the fibre being studied. Finally, once the testing of excitability changes had been 
completed (see below), the receptor type of the fibre was determined using the classification of 
Horch, Tuckett & Burgess (1977). Fibres which could not be activated by gentle mechanical 
stimulation of the skin were classified as inactive. This group would include fibres blocked distal 
to the recording site, possibly because they were damaged during the dissection, as well as fibres 
associated with high threshold mechanoreceptors.

Measurement of excitability changes
To stim ulate the central arborizations of sural fibres, six electropolished tungsten wire electrodes, 

insulated except a t  their tips, were mounted 2 mm apart in a longitudinal array. This array was 
inserted into the right side of the cord between L7 and SI and angled towards the left (experimental) 
side. I t  was lowered to ad ep th  of 1-6—1-9 mm from the cord surface (Eccles, Schmidt & WiJlis, 1963). 
During cord stimulation the electrodes were connected to give three adjacent pairs; a t any 
particular time one pair was made the cathode while the anode was a  metal clip fixed to nearby 
muscle.

Changes in the excitability of the central portions of individual nerve fibres were measured in 
terms of the current required to excite them in conditioning-testing trials in which each test stimulus 
to the spinal cord was preceded by a conditioning stimulus to some other group of nerve fibres. 
The test stimulus consisted of a  train of seven constant current pulses (0-2 msec duration, 0-5 msec 
between the onset of successive pulses), the first pulse being 70%  of the am plitude of the last and 
the interm ediate ones incrementing a t 5 % intervals. In preliminary experiments it was found th a t 
the stimulus intensity required to evoke an antidromic response to  the last pulse of the train  was 
the same as th a t required when a single shock (0-2 msec duration) was used, indicating th a t the 
earlier pulses of the train had no significant effect on the excitability of the central term inals of 
the fibres. The steps in testing the excitability of the central portions of a nerve fibre were as follows. 
First, the antidromic response latency to a single cord stimulus (0-2 msec duration, 15 x threshold) 
was measured. Knowing this latency the am plitude of the train stimulus could be adjusted until 
the unit responded consistently to the last or next-to-last pulse of the train. This became the test 
stimulus, and five successive test stimuli (at 1/sec) constituted a control trial. A digital computer 
measured the response latency to each of the five stimuli and made a perm anent record of the 
maximum, minimum and mean latencies for th a t trial. In conditioning-testing trials five of the same 
test stimuli were preceded in each case by a conditioning stimulus. When there was an increase 
in the excitability of the central portions of the nerve fibre, less current was needed to excite it 
and this was reflected by a reduction in the response latency because the term inals were excited 
by an ^earlier pulse in the train. For example, a  reduction in the mean response latency in a 
conditioned trial of 1-0 msec indicated th a t 10% less current was required to excite the central 
terminals of the unit during th a t trial. Five seconds were allowed between each alternate control 
and conditioning-testing trial. By noting the maximum and minimum latencies it was possible to 
detect false triggers, such as could be produced by stimulus artifacts and indirect responses such 
as dorsal root reflexes. Trials in which there were false triggers were rejected.

For every fibre the changes in central excitability following conditioning stimulation of the sciatic 
nerve (below threshold for th a t unit) and the peripheral sural branch th a t did not contain the unit 
(at twice threshold for the maximal myelinated fibre response) were measured a t a conditioning- 
testing interval of 30 msec for each of the three pairs of cord electrodes. A full sequence of 
conditioning-testing trials was then carried out using the pair of cord electrodes a t which the 
excitability changes were greatest. For many fibres this pair was not necessarily the pair which 
showed the lowest threshold for stimulation. Various conditioning-testing intervals, alternating 
with controls, were tested in a random fashion. In some experiments conditioning stimulation of 
the accessory sural nerve was also carried out.

In four control experiments excitability changes following mechanical stim ulation of the skin
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were studied. Three moving-coi] stim ulators (stylus diam eter 0-3 mm) were equally spaced along 
the proxim al-distal axis of the sural nerve field. They were adjusted so th a t the discharge recorded 
from the sural nerve to a single indentation of the skin (100 Hz haversine, 150 fim  displacement) 
was approxim ately the same for each stim ulator. This stimulus could be expected to excite a variety 
of cutaneous mechanoreceptors (Horch & Burgess, 1976; Tuckett, Horch & Burgess, 1978).

Quantification of excitability changes
Exam ples of the excitability changes in the central portion of individual sural nerve fibres 

following conditioning stim ulation of other sural nerve fibres are shown in Fig. 1. From plots such 
as these, three measurements were made for each fibre. The first was the greatest change in central 
excitability observed (greatest effect), expressed as percentage of the control central threshold and 
measured to the nearest 5% . The second was the conditioning-testing interval a t which the greatest 
effect occurred, taken to  the nearest 10 msec. The third was the rate a t which the excitability 
changes died away a t  longer conditioning-testing intervals. This decay was approxim ated to an 
exponential decay, and so measured in terms of the exponential decay constant.

Two-tailed M ann-W hitney U tests and x 2 tests of contingency tables were used to assess the 
significance of differences between control and experimental groups.

RESULTS

The object of inserting the array of cord-stimulating electrodes from the contralateral side and 
to the depth a t which excitability changes are greatest (see Methods) was so th a t there would be 
a better chance of stim ulating the terminal portions of the fibres rather than the more d istan t parent 
axons (Schmidt & Willis, 1963; W hitehorn & Burgess, 1973). To test whether this procedure was 
effective, single unit recordings were made from filaments dissected from the central cut end of one 
of the peripheral branches of the sural nerve. Changes in excitability of the central term inals of 
the fibre following conditioning stim ulation of the other peripheral branch of the sural nerve were 
then measured for each o'f the three pairs of cord electrodes. Collision experiments (see Horrobin, 
1966; Lisney & Matthews, 1978) combining stim ulation of the fibre in the dorsal columns a t L4, 
the spinal cord and the sciatic nerve were carried out to see whether the cord electrodes were exciting 
the main axon or one of the axon collaterals. For eight of the nine A a  fibres tested, the pair of 
cord electrodes which showed the greatest excitability changes was exciting a branch in which there 
was a significant conduction time (0’2-0-9 msec) to the main axon. For the other unit, the 
conduction time (0-1 msec) was not considered significant in view of the likely errors in measuring 
the latencies. Thus by positioning the cord electrodes in the way described, the stimuli usually 
excited terminal branches rather than the main axons of the sural nerve fibres.

Because the medial branch of the sural nerve was invariably smaller than the lateral one, different 
numbers of fibres were excited depending upon which was being used for conditioning stim ulation; 
however, this did not appear to  affect the results. Indeed, it was found th a t activity  in just a limited 
num ber of Aa fibres was sufficient to produce a saturated level of prim ary afferent depolarization. 
The electrical conditioning stimuli to the branches of the sural nerve th a t we used were 
supramaximal for all the myelinated fibres.

P r im a r y  a fferen t d ep o la riza tio n  o f  n o rm a l su ra l nerve fib res

C o m p le te  c o n d i t io n in g - te s t in g  se q u en c es  w ere  o b ta in e d  fo r 156 fib re s  fro m  se v e n  
c a ts . S ix te e n  sh o w ed  no  e x c i ta b i l i ty  c h a n g e s  w ith  c o n d itio n in g  s t im u la t io n  o f  th e  
b ra n c h  o f  th e  su ra l n e rv e  w h ich  th e y  w ere  n o t  in , b u t  e ig h t  o f  th e se  d id  show  a n  e ffec t 
fo llo w in g  c o n d itio n in g  s t im u la t io n  o f  th e  s c ia t ic  n e rv e  a t  a n  in te n s i ty  below  th re s h o ld  
fo r  t h a t  p a r t i c u la r  f ib re . T h e  r e s u lts  fo r  th r e e  fib res  t h a t  d id  show  e x c i ta b i l i ty  ch a n g e s  
w ith  s u ra l  n e rv e  c o n d itio n in g  s t im u la t io n  a re  sh o w n  in  F ig . 1. F ro m  p lo ts  su c h  as  
th e s e  th e  g r e a te s t  c h a n g e  in  c e n tra l  th re s h o ld , th e  c o n d it io n in g - te s t in g  in te rv a l  a t  
w h ich  th is  o c c u rre d , a n d  th e  d e c a y  c o n s ta n t  w ere  m e a su re d . T h e  d is t r ib u t io n s  o f  th e  
v a lu e s  o b ta in e d  a re  sh o w n  in F ig . 2. F ib re s  w ith  A 8 c o n d u c tio n  v e lo c itie s , w h e th e r  
o r  n o t  th e y  co u ld  be a c t iv a te d  b y  g e n tle  m e c h a n ic a l s t im u la t io n  o f  sk in , te n d e d  to
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Fig. 1. Changes in excitability of the central term inals of three sural nerve fibres following 
electrical conditioning stimulation of other sural nerve fibres. The three fibres, one 
associated with a Type 1 mechanoreceptor (A ) and the other two with GI hair receptors 
( •  ■ ) , were isolated during the same experiment. The results for the two fibres associated 
with GI hair receptors show the variation in the m agnitude of the effects seen for different 
fibres of the same receptor type with the same conditioning stimulus.

show  sm a lle r  e x c i ta b i l i ty  c h a n g e s  th a n  fib re s  c o n d u c tin g  a t  v e lo c itie s  in  th e  A a  ra n g e , 
b u t  th e re  w ere  b o th  A a  a n d  A S  f ib re s  t h a t  sh o w ed  n o  e x c i ta b i l i ty  c h a n g e s  a t  a ll a f te r  
su ra l n e rv e  c o n d itio n in g  s t im u la t io n .  W ith in  th e  A a  g ro u p  o f  f ib re s  th e re  a p p e a re d  
to  be no  re la t io n s h ip  b e tw e e n  re c e p to r  ty p e  a n d  th e  m a g n itu d e  o f  th e  e x c i ta b i l i ty  
c h a n g es , b u t  b ec au se  o f  th e  sm a ll s a m p le  s izes in v o lv e d  th is  c o u ld  n o t  be te s te d  
s ta t is t ic a l ly .

P r im a ry  a fferen t d ep o la riza tio n  o f  regenerating su ra l nerve fib res

A fte r  n e rv e  in ju ry  th e re  w ere m a rk e d  a l te r a t io n s  in  p r im a ry  a f fe re n t d e p o la r iz a tio n  
o f  th e  fib res. T h e  m o s t  s tr ik in g  f e a tu re  w as  a n  in c re a se  in  th e  n u m b e r  o f  fib re s  w h ich  
sh o w ed  n o  e v id e n c e  o f  c h a n g e s  in  c e n tr a l  e x c i ta b i l i ty .  F o r  th o se  fib re s  t h a t  d id  show  
a n  e ffec t, th e re  w ere  sm a ll, b u t  in  som e in s ta n c e s  s ig n ific a n t, d iffe ren ce s  in  th e  
m a g n itu d e  a n d  tim e  co u rse  o f  th e  e x c i ta b i l i ty  ch a n g es .

O ne m o n th  a f te r  su ra l n e rv e  t r a n s e c t io n  v ir tu a l ly  n o n e  o f  th e  133 fib re s  te s te d  
sh o w ed  e v id e n c e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  fo llo w in g  su ra l n e rv e  c o n d itio n in g  
s t im u la t io n  (F ig . 3^4). S o m e 7 2 %  o f  th e m  d id  show  e v id e n c e  o f  a n  e ffec t a f te r  
c o n d itio n in g  s t im u la t io n  o f  th e  sc ia tic  n e rv e  below  th re s h o ld  fo r  th e  p a r t i c u la r  u n i t ,  
b u t  th e  m a g n itu d e  o f  th e  e ffec ts  w ere  s ig n if ic a n tly  less th a n  in  c o n tro ls . B y  th r e e  
m o n th s  a f te r  t r a n s e c t io n  th e re  h a d  b een  a  s ig n if ic a n t r e d u c t io n  (P  <  OOOl) in  th e  
p ro p o r tio n  o f  fib res sh o w in g  n o  e ffec t w ith  su ra l  n e rv e  c o n d itio n in g  s t im u la t io n  a n d  
fro m  th r e e  to  s ix  m o n th s  th e re  w as  a  f u r th e r  r e d u c tio n  (P  <  0 0 0 1 )  in  th is  p ro p o r tio n . 
B e tw e e n  s ix  a n d  n in e  m o n th s  th e  p ro p o r tio n  o f  th e  p o p u la tio n  sh o w in g  n o  e ffec t d id  
n o t  a l te r  s ig n if ic a n tly  b u t  th e re  w as  s till a  g r e a te r  p ro p o r t io n  o f  fib res  sh o w in g  n o  
e ffec t (P  <  0-001) c o m p a re d  w ith  u n le s io n e d  n e rv e s  (c o m p a re  F ig s . 2 A  a n d  3^4). 
W h e re  th e re  w ere  m e a su ra b le  c h a n g e s  in c e n tr a l  e x c i ta b i l i ty  a t  th e se  fo u r  re c o v e ry

10-2





P.a.d. OF REGENERATING NEURONES 293

A

100

90

80

70
40

30CD_Q 20
"o

10
-Q
E 0
c
"ajO

30

20
10
0

1 month 
n = 133

n

3 months ^ 0  
n = 98

90

80

70
40

30

20
10
0

6 months 
n = 110

9 months 
n = 110

100 90 80 < 7 0  100 90 80 < 7 0  
Greatest effect % control central threshold

40

30

20
10
0

1 month 
n = 111

2 months 
n = 107

t=L

3 months 
n = 97

b u P

6 months 
n = 102

t n
100 90 80 <  70 100 90 80 < 7 0  

Greatest effect % control central threshold

Fig. 3. Histograms showing the distribution of the greatest excitability changes of the 
central term inals of regenerating sural nerve fibres following conditioning stim ulation of 
other regenerating sural nerve fibres a t four recovery times after A, nerve transection and 
B, nerve crush. In each case the number of observations is given.

c o n d itio n in g  s t im u la tio n .  A lth o u g h  i t  a p p e a re d  t h a t  th e re  w ere  f u r th e r  re d u c tio n s  
in  th e  p r o p o r tio n  o f  fib re s  sh o w in g  n o  e ffec t f ro m  tw o  to  th r e e  m o n th s  a n d  a g a in  f ro m  
th r e e  to  six  m o n th s  a f te r  c ru sh , th e  d iffe ren ces  w ere  n o t  s ig n if ic a n t. T h e  p r o p o r tio n  
o f  th e  to ta l  n u m b e r  o f  fib res te s te d  a t  six  m o n th s  t h a t  sh o w ed  n o  ev id e n c e  o f  p r im a ry  
a f fe re n t d e p o la r iz a tio n  w as s ig n if ic a n tly  g r e a te r  (P  <  0-002) th a n  fo r  c o n tro l su ra l 
n e rv e s . A s w ith  th e  t r a n s e c te d  su ra l n e rv e s , th e re  w ere  no  c o n s is te n t  t r e n d s  in  th e  
d iffe ren ces in  size a n d  tim e  c o u rse  o f  th e  e ffec ts  seen  fo r  f ib re s  t h a t  d id  show  ev id en c e  
o f  p r im a ry  a f fe re n t d e p o la r iz a tio n .

W h e th e r  o r  n o t  a  r e g e n e ra te d  fib re  sh o w ed  ev id e n c e  o f  p r im a ry  a f fe re n t d e p o la r i
z a tio n  seem ed  in d e p e n d e n t  o f  i ts  h a v in g  fo rm e d  a  fu n c tio n a l  e n d in g  in  th e  sk in . S om e 
fib re s  w h ich  h a d  e s ta b l ish e d  a  fu n c tio n a l p e r ip h e ra l  co n n e x io n  sh o w ed  no  ch a n g e  in  
c e n tr a l  e x c i ta b i l i ty  a f te r  s u ra l  n e rv e  c o n d itio n in g  s t im u la tio n  w h e re a s  o th e rs  w h ich  
co u ld  n o t  be a c t iv a te d  f ro m  th e  sk in  sh o w ed  la rg e  e x c i ta b i l i ty  c h a n g es  a f te r  
c o n d itio n in g  s t im u la tio n .  W h ile  so m e o f  th e  l a t t e r  m a y  h a v e  b ee n  b lo c k ed  d is ta l  to  
th e  p e r ip h e ra l  s t im u la t io n  s ite , g iv in g  a  fa lse  im p re ss io n  o f  h a v in g  n o  fu n c tio n a l 
e n d in g  in  th e  sk in , th is  w as  a lm o s t  c e r ta in ly  n o t  th e  case  fo r  th e  m a jo r i ty  o f  th e se  
fibres.



P r im a r y  a fferen t d ep o la riza tio n  w ith  co n d itio n in g  s tim u la tio n  o f  the accessory su ra l 
nerve

I t  is p o ss ib le  t h a t  so m e  o f  th e  re d u c tio n  in  p r im a ry  a f fe re n t d e p o la r iz a tio n  seen  
s h o r t ly  a f te r  n e rv e  lesio n  w as  b e c a u se  a t  t h a t  t im e  m a n y  o f  th e  re g e n e ra tin g  n e rv e s  
h a d  n o t  y e t  c ro ssed  th e  in ju ry  s ite  (H o rc h  & L isn e y , 19806), a n d  so th e  c o n d itio n in g  
s tim u li a p p lie d  to  th e  d is ta l  p o r t io n s  o f  th e  su ra l n e rv e  w o u ld  n o t  h a v e  e x c ite d  as 
m a n y  fib res a s  in  c o n tro l e x p e r im e n ts . A lso , th e  c o n d u c tio n  v e lo c itie s  o f  th o s e  fib res 
t h a t  w ere  e x c ite d  w o u ld  h a v e  been  s lo w er th a n  in c o n tro l n e rv e s  (H o rc h  & L isn e y , 
19806), a n d  so th e  v o lley  e n te r in g  th e  sp in a l co rd  w o u ld  h a v e  b een  m o re  te m p o ra lly  
d isp e rse d . I f  e i th e r  o r  b o th  o f  th e se  f a c to rs  w ere  a  m a jo r  c o n s id e ra t io n  in  e x p la in in g  
th e  loss o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  th e  re g e n e ra tin g  n e rv e  fib res, one  w ou ld  
e x p e c t  th e  p r im a ry  a f fe re n t d e p o la r iz a tio n  seen  in  th e se  n e rv e s  a f te r  c o n d itio n in g  
s t im u la t io n  o f  a n  u n d a m a g e d  n e rv e  to  be  o f  th e  sa m e  o rd e r  a s  t h a t  se en  in  n o rm a l 
su ra l  n e rv e  fib res. T h e  a c c e sso ry  su ra l  n e rv e  w as  ch o sen  fo r su c h  a  te s t  b e c au se  its  
a r e a  o f  in n e rv a to n  is a d ja c e n t  to  t h a t  o f  th e  su ra l n e rv e . T h ese  e x p e r im e n ts  w ere  
c o m b in e d  w ith  ones in  w h ich  c h a n g e s  in  c e n tra l  e x c i ta b i l i ty  o f  su ra l n e rv e  fib res 
fo llo w in g  c o n d itio n in g  s t im u la t io n  o f  o th e r  su ra l fib res w as  b e in g  m e a su re d  so t h a t  
d ir e c t  c o m p a riso n s  b e tw e e n  th e  tw o  s e ts  o f  re s u lts  c o u ld  be  m a d e .

F o r  n o rm a l su ra l n e rv e  fib re s  th e  m a g n itu d e  a n d  tim e  co u rse  o f  th e  c h a n g e s  in  
c e n tr a l  e x c i ta b i l i ty  seen  fo llo w in g  ac c e sso ry  su ra l n e rv e  c o n d itio n in g  s t im u la t io n  
d iffe red  s ig n if ic a n tly  fro m  th o s e  seen  a f te r  s u ra l  n e rv e  c o n d itio n in g  s t im u la tio n  
(c o m p a re  F ig s . 2 a n d  4). T h e  m a g n itu d e s  o f  th e  g r e a te s t  e ffec ts  w ere  sm a lle r  
(P  <  0-0001) w ith  ac c e sso ry  su ra l  n e rv e  s t im u la tio n ,  th e  c o n d it io n in g - te s t in g  in te rv a l  
a t  w h ich  th e  g r e a te s t  e ffec t o c c u rre d  te n d e d  to  be g r e a te r  (P  <  0-05), a n d  th e  
e x c i ta b i l i ty  c h a n g e s  d ied  a w a y  m o re  q u ic k ly  (P  <  0-0001).

O n e  m o n th  a f te r  t r a n s e c t io n  o f  th e  su ra l  n e rv e , tw e n ty -o n e  o f  th e  108 fib res  te s te d  
w ith  ac ce sso ry  su ra l n e rv e  c o n d itio n in g  s t im u la t io n  sh o w ed  e v id e n c e  o f  p r im a ry  
a f fe re n t d e p o la r iz a tio n . T h is  w as a  s ig n if ic a n t re d u c tio n  in  th e  p ro p o r tio n  o f  f ib res  
sh o w in g  a n  e ffec t c o m p a re d  w ith  c o n tro l (P  <  0-001). F o r  th e  fib res t h a t  d id  show  
e x c i ta b i l i ty  ch a n g e s , o n ly  th e  d e c a y  c o n s ta n ts  d iffe red  s ig n if ic a n tly  fro m  c o n tro l , th e  
v a lu e s  b e in g  sm a lle r  (P  <  0-05). C o m p a r in g  th e  re s u lts  o b ta in e d  o n e  m o n th  a f te r  
tr a n s e c t io n  fo r a c c e sso ry  su ra l  a n d  su ra l n e rv e  c o n d itio n in g  s t im u la t io n  it  w as fo u n d  
t h a t  w ith  ac c e sso ry  su ra l  n e rv e  s t im u la t io n  a  g r e a te r  p ro p o r t io n  o f  f ib res  sh o w ed  
e v id e n c e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  (P  <  0-01). S ince  o n ly  n in e  o f  133 fib res 
sh o w ed  e x c i ta b i l i ty  c h a n g e s  w ith  su ra l n e rv e  c o n d itio n in g  s t im u la t io n ,  te s ts  fo r 
d iffe ren ces in  th e  m a g n itu d e  o r  t im e  co u rse  o f  th e  e x c i ta b i l i ty  c h a n g e s  seen  w ith  th e  
tw o  c o n d itio n in g  s tim u li w ere n o t  p o ss ib le . N in e  m o n th s  a f te r  su ra l n e rv e  tra n s e c t io n , 
s ix ty -o n e  o f  th e  n in e ty -e ig h t  f ib res  te s te d  w ith  a c c e sso ry  su ra l n e rv e  c o n d itio n in g  
s t im u la t io n  sh o w ed  e v id e n c e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n , a  p ro p o r tio n  n o t  
s ig n if ic a n tly  d if fe re n t fro m  t h a t  in  c o n tro ls . F o r  th e  fib res  t h a t  d id  show  c h a n g e s  in 
c e n tr a l  e x c i ta b i l i ty ,  th e  m a g n itu d e  a n d  t im e  co u rse  o f  th e  e ffec ts  w ere  th e  sa m e  as 
in c o n tro l a n im a ls . C o m p a re d  w ith  th e  e ffec ts  seen  w ith  c o n d itio n in g  s t im u la t io n  o f  
th e  su ra l n e rv e  n in e  m o n th s  a f te r  tr a n s e c t io n ,  th e re  w as  no  s ig n if ic a n t d iffe ren ce  in 
th e  p ro p o r t io n  o f  f ib res  sh o w in g  n o  effec t, b u t  ac ce sso ry  su ra l  n e rv e  c o n d itio n in g  
s t im u la t io n  p ro d u c e d  e ffec ts  w h ich  w ere  sm a lle r  ( P < 0 '0 1 )  a n d  w h ich  d ie d  aw a y
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C o m p le te  s e ts  o f  r e s u lts  w ere  o b ta in e d  fo r  s ix ty -e ig h t  fib res , a ll o f  w h ich  sh o w ed  
e v id e n c e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  a f te r  c o n d i tio n in g  s t im u la t io n  o f  th e  
s c ia t ic  n e rv e  a t  a n  in te n s i ty  below  th re s h o ld  fo r th e  fib re  b e in g  in v e s tig a te d .  A ll th e  
ty p e s  o f  c u ta n e o u s  m e c h a n o re c e p to r  d e sc r ib e d  b y  H o rc h  et a l . (  1977) w ere  re p re se n te d  
in  th e  sa m p le . T h ir te e n  fib res  sh o w ed  no  e v id e n c e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  
fo llo w in g  m e c h a n ic a l c o n d i tio n in g  s t im u la t io n  w ith  a n y  o f  th e  th re e  s t im u la to rs .  T h e  
f ib re s  in  th is  g ro u p  te n d e d  to  in e rv a te  to n ic  re c e p to rs , i.e. G 2, F 2 , T y p e  1. F o r  som e 
o f  th e  fib res  t h a t  d id  sh o w  a n  e ffec t w ith  m e c h a n ic a l c o n d itio n in g  s t im u la t io n  th e  
m a g n itu d e  o f  th e  g r e a te s t  e ffec t fell a w a y  w ith  in c re a s in g  d is ta n c e  b e tw e e n  th e  f ib re ’s 
r e c e p tiv e  field  a n d  th e  s ite  o f  m e c h a n ic a l s t im u la tio n .  F o r  o th e r  f ib res, h o w ev e r, th e re  
w as  n o  sign  o f  th is  re la t io n s h ip .  F o r  ea ch  o f  th e  fifty -fiv e  fib res  t h a t  show ed  
e x c i ta b i l i ty  c h a n g es , th e  m a g n itu d e  o f  th e  g r e a te s t  e ffec t m e a su re d  w ith  ea ch  
s t im u la to r  w as p lo t te d  a g a in s t  th e  d is ta n c e  fro m  th e  c e n tre  o f  th e  f ib re ’s re c e p tiv e  
field to  th e  c e n tre  o f  th e  c o n ta c t  a r e a  o f  th e  s t im u la to r  s ty lu s . W h e th e r  co n s id e rin g  
th e  r e s u lts  fo r  e a c h  o f  th e  fo u r  e x p e r im e n ts  in d iv id u a l^  o r  g ro u p in g  th e m  all to g e th e r , 
th e re  w as  no  c o r re la t io n  b e tw e e n  th e  m a g n itu d e  o f  th e  g r e a te s t  e ffec t a n d  th e  d is ta n c e  
b e tw e e n  re c e p tiv e  field a n d  s t im u la t io n  s ite . T h u s  w ith  th e  p ro c e d u re s  d esc r ib e d , we 
w ere  u n a b le  to  o b ta in  c le a r -c u t e v id e n c e  t h a t  p re s y n a p t ic  in h ib i t io n  o f  s u ra l n e rv e  
fib res  is s p a tia l ly  o rg a n iz e d  w ith in  th e  con fines  o f  th e  field  o f  in n e rv a tio n  o f  th e  su ra l 
n e rv e .

DISCUSSION

T h e re  is s c a n t  in fo rm a tio n  a v a ila b le  a b o u t  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  
id e n tif ie d , s in g le  c u ta n e o u s  a f fe re n ts , w h e th e r  i t  be fo llo w in g  e le c tr ic a l c o n d itio n in g  
s t im u la t io n  o f  n e rv e s  s u p p ly in g  th e  n e ig h b o u rin g  a r e a  o f  sk in  o r  fo llo w in g  m e c h a n ic a l 
s t im u la t io n  o f  th e  sk in  itse lf. E cc le s  et al. (1963) o b ta in e d  d ir e c t  e v id e n c e  o f  p r im a ry  
a f fe re n t  d e p o la r iz a tio n  o f  c u ta n e o u s  a f fe re n ts  d u r in g  e x p e r im e n ts  in  w h ich  in tr a c e l lu la r  
re c o rd in g s  w ere  m a d e  fro m  th e  te rm in a l  p o r t io n s  o f  n e rv e s  b u t  th e  n u m b e r  o f  f ib res 
s tu d ie d  w as  sm a ll. D a r ia n -S m ith  (1965), S c h m id t et al. (1967), J a n ig  et al. (1968) a n d  
W h ite h o rn  & B u rg ess  (1973) to o k  c h a n g e s  in  c e n tra l  e x c i ta b i l i ty  o f  s in g le  c u ta n e o u s  
a f fe re n ts  as  b e in g  in d ic a t iv e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  b u t  th e  n u m b e r  o f  
fib res  in v e s tig a te d  w as  n o t  m e n tio n e d  in  a n y  o f  th e se  p a p e rs . T h e  re s u lts  o f  th e  
p re s e n t  e x p e r im e n ts  d o  n o t  a p p e a r  to  b e  in  co n flic t w ith  th is  e a r lie r  w o rk  b u t  i t  is 
n o t  p o ss ib le  to  c o m p a re  th e  m a g n itu d e  o f  th e  e x c i ta b i l i ty  c h a n g e s  seen  in  th e  d if fe re n t 
se ts  o f  e x p e r im e n ts  b e c au se  o f  th e  d iffe ren ces  in  th e  te c h n iq u e s  u sed  to  m e a su re  th e m .

I n  th e  p re s e n t  w o rk  th e  m a g n itu d e  o f  th e  g r e a te s t  e ffec t seen  a n d  th e  d u r a t io n  o f  
th e  e ffec t v a r ie d  c o n s id e ra b ly  fro m  fib re  to  fib re  (F ig . 2). I t  m a y  be t h a t  th e re  is a  
w ide v a r ia t io n  in  th e  d eg re e  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  d if fe re n t fib res  in  
th e  s u ra l n e rv e , ev e n  b e tw e e n  fib res  w ith  th e  sa m e  ty p e  o f  re c e p to r  e n d in g , b u t  th e re  
a re  o th e r  fa c to rs  a r is in g  fro m  th e  e x p e r im e n ta l  a r r a n g e m e n t  t h a t  co u ld  h a v e  
c o n t r ib u te d  to  th is  v a r ia t io n .  T h e re  w ere  so m e d iffe ren ces b e tw e e n  a n im a ls , p e rh a p s  
d u e  to  sm a ll d iffe ren ces in  th e  p o s it io n in g  o f  th e  a r r a y  o f  e le c tro d e s  in  th e  sp in a l co rd . 
D iffe ren ces b e tw e e n  u n i ts  in  a  p a r t i c u la r  a n im a l m a y  h a v e  been  b ec au se  so m e su ra l 
f ib re s  e n te r  th e  c o rd  v ia  ro o t le ts  o th e r  th a n  L7 a n d  S i  (E k h o lm , 1967), so th e  co rd  
e le c tro d e s  m ig h t n o t  h a v e  b ee n  in  th e  b e s t  p o s it io n  fo r  d e m o n s tr a t in g  e x c i ta b i l i ty  
c h a n g e s  o f  th e  te rm in a l  p o r t io n s  o f  th e se  fib res.
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T h e  loss o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  w as m o s t p ro n o u n c e d  o n e  m o n th  a f te r  
c ru sh  o r  t r a n s e c t io n  o f  th e  n e rv e . T h is  f in d in g  is c o n s is te n t  w ith  a  re c e n t  o b s e rv a tio n  
o f  D e v o r  & W all (1980) w ho fo u n d  t h a t  in  r a t s  in  w h ich  th e  s c ia t ic  n e rv e  on  on e  side 
h a d  b een  c u t  a n d  lig a te d , d o rsa l ro o t p o te n t ia ls  re c o rd e d  a t  th e  L 5  leve l fo llow ing  
e le c tric a l s t im u la t io n  o f  th e  sc ia t ic  n e rv e  w ere  m u c h  re d u c e d  on  th e  o p e ra te d  side 
c o m p a re d  w ith  th o se  seen  o n  th e  o th e r  side . D o rsa l r o o t  p o te n t ia ls  a r e  in d ic a t iv e  o f  
p r im a ry  a f fe re n t d e p o la r iz a tio n  (fo r a  fu ll d isc u ss io n  see S c h m id t ,  1971). I n  th e  
p re s e n t w o rk  p r im a ry  a f fe re n t d e p o la r iz a tio n  r e a p p e a re d  in  c ru sh e d  s u ra l n e rv e  fib res 
m ore  q u ic k ly  th a n  in  t r a n s e c te d  o n es , b u t  in  b o th  th e  re c o v e ry  w as s ti ll  in c o m p le te  
six  a n d  n in e  m o n th s , r e sp e c tiv e ly , a f te r  th e  in ju ry .

H o w  can  th e  loss a n d  r e tu r n  o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  o f  d a m a g e d  su ra l 
n e rv e  fib res  be e x p la in e d  ? T h e  e x p e r im e n ts  in  w h ich  c o n d itio n in g  s t im u la t io n  o f  th e  
u n le s io n e d  ac ce sso ry  s u ra l n e rv e  w as c a r r ie d  o u t  e l im in a te  th e  p o s s ib ili ty  t h a t  th e  
loss w as p u re ly  a  c o n se q u e n c e  o f  d e s y n c h ro n iz a tio n  o f  th e  v o lley  o f  im p u lse s  e n te r in g  
th e  sp in a l co rd  a f te r  c o n d itio n in g  s t im u la t io n  o f  le s ioned  s u ra l n e rv e  fib res. T h ese  
e x p e r im e n ts  a lso  ru le  o u t  th e  p o s s ib ili ty  t h a t  i t  w as  s im p ly  b e c a u se  few er fib res  w ere  
a c t iv a te d  d u r in g  c o n d itio n in g  s t im u la t io n  o f  th e  le s io n e d  n e rv e s . O n e  p o ss ib le  
e x p la n a t io n  is t h a t  a f te r  n e rv e  c ru sh  o r  t r a n s e c t io n  th e  c e n tra l  te rm in a ls  o f  th e  fib res 
r e t r a c t  o r  a t r o p h y :  th e n  as  r e g e n e ra tio n  p ro c e e d s  th e  c e n tra l te rm in a ls  re -fo rm . I f  
th is  is th e  case th e  p r e s e n t  e x p e r im e n ts  su g g e s t t h a t  e s ta b l is h in g  a  fu n c tio n  p e r ip h e ra l  
e n d in g  in  th e  sk in  is n o t  a  p re re q u is i te  to  re g e n e ra tio n  o f  th e  c e n tra l te rm in a ls .  S om e 
o f  th e  fib res  a t  th e  lo n g e r  re c o v e ry  tim e s  sh o w ed  n o  e v id e n c e  o f  p r im a ry  a f fe re n t 
d e p o la r iz a tio n  b u t  th e y  w ere  e x c ite d  b y  sk in  s t im u la t io n  w h e re a s  th e re  w ere  o th e r  
fib res  th a t  d id  show  p r im a ry  a f fe re n t d e p o la r iz a tio n  b u t  a p p a r e n t ly  h a d  n o  p e r ip h e ra l  
c o n n e c tio n s . C sillik  & K n y ih a r  (1978) h a v e  su g g e s te d  t h a t  be fo re  th e  c e n tra l 
te rm in a ls  o f  in ju re d  n e rv e s  w ill re -fo rm , n o rm a l p a t te r n s  o f  a x o p la sm ic  t r a n s p o r t  
m u s t  be re -e s ta b lish e d .

T h e  re tra c  t io n  o f  p r im a ry  a f fe re n t n e rv e  te rm in a ls  a f te r  in ju ry  w o u ld  c o n tr ib u te  
to  th e  loss o f  p r im a ry  a f fe re n t d e p o la r iz a tio n  in  tw o  w ay s. F i r s t ,  th e re  w o u ld  b e  a  
re d u c tio n  in th e  in p u t  fro m  th e se  n e rv e s  to  th e  pool o f  in te rn e u ro n e s  re sp o n s ib le  fo r 
p ro d u c in g  p r im a ry  a f fe re n t d e p o la r iz a tio n . S eco n d ly , th e re  w o u ld  be a  loss o f  
a x o a x o n ic  sy n a p se s  fro m  th e se  in te rn e u ro n e s  o n to  p r im a ry  a f fe re n t fib res  b ec au se  o f  
th e  r e tr a c t io n  o f  th e  a f fe re n t n e rv e  en d in g s . T h e re  is h is to lo g ic a l (K n y ih a r  & C sillik , 
1976; M o ra d ia n  & R u s tio n i ,  1977), h is to c h e m ic a l (C sillik  & K n y ih a r ,  1975; Je sse ll,  
T su n o o , K a n a z a w a  & O tsu k a , 1979; D e v o r  & C lam a n , 1980) a n d  e le c tro p h y s io lo g ic a l 
(H o rc h , 1976) e v id e n c e  fo r d e g e n e ra t iv e  c h a n g e s  in  th e  sp in a l co rd  o f  th e  c e n tra l  
p o r t io n s  o f  p r im a ry  a f fe re n t fib res  a f te r  in ju ry  o f  th e ir  p e r ip h e ra l p o r tio n s . S im ila r  
ch a n g e s  h a v e  b ee n  re p o r te d  fo r tr ig e m in a l  se n so ry  n e rv e s , p a r t ic u la r ly  n e rv e s  
a s so c ia te d  w ith  th e  te e th  (G ra n t & A rv id sso n , 1975; W e s tru m , C an fie ld  & B lac k , 
1976; A n d e rso n , R o s in g  & P e a r l ,  1977; G obel & B in ck , 1977; W e s tru m  & C anfield , 
1 9 7 7 a , b, 1979). E q u a l ly  im p o r ta n t  is th e  f in d in g  t h a t  so m e o f  th e  h is to c h e m ic a l 
c h a n g e s  a s so c ia te d  w ith  p r im a ry  a f fe re n t e n d in g s  in  th e  sp in a l co rd  w ere  re v e rse d  if  
p e r ip h e ra l n e rv e  re g e n e ra tio n  w as  a llo w ed  to  ta k e  p la c e  (C sillik  & K n y ih a r ,  1975, 
1978).

A n a l te r n a t iv e  fa c to r  w h ich  co u ld  c o n t r ib u te  to  th e  loss o f  p r im a ry  a f fe re n t 
d e p o la r iz a t ion w ou ld  be a  d e p e n d e n c e  o f  th e  in te rn e u ro n e s  re sp o n s ib le  fo r p ro d u c in g
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th is  e ffec t on  a  tro p h ic  in f lu e n ce  fro m  th e  p r im a ry  a f fe re n t  fib res. C ru sh  o r  tr a n s e c t io n  
o f  th e  p r im a ry  a f fe re n ts  co u ld  in te r r u p t  th is  tro p h ic  in flu en ce  a n d  i t  w o u ld  be 
re -e s ta b lis h e d  w h en  th e  fib re s  r e g e n e ra te  p e r ip h e ra lly . W e h a v e  n o  ev id en c e  fo r o r  
a g a in s t  th is  su g g e s tio n , b u t  if  su c h  a  tro p h ic  in flu en ce  e x is ts  th e  r e d u c tio n  in  p r im a ry  
a f fe re n t d e p o la r iz a tio n  seen  w ith  ac c e sso ry  su ra l n e rv e  c o n d itio n in g  s t im u la t io n  cou ld  
o n ly  b e  e x p la in e d  if  th e re  w as a  sh a re d  in te rn e u ro n a l poo l. W e h a v e  n o t  e x a m in e d  
th e  e ffec ts  o f  jo in t  su ra l a n d  a c c e sso ry  su ra l n e rv e  c o n d itio n in g  s t im u la t io n  to  see 
w h e th e r  o r  n o t  su c h  a  p oo l e x is ts .

T h e  e le c tro p h y s io lo g ic a l o b s e rv a tio n s  re p o r te d  h e re  a n d  th e  h is to c h e m ic a l re su lts  
o f  C sillik  & K n y ih a r  (1975, 1978) s tro n g ly  su g g e s t a  loss a n d  th e n  a  re -e s ta b lis h m e n t 
o f  p r im a ry  a f fe re n t  n e rv e  te rm in a l  c o n ta c ts  in  th e  sp in a l co rd  a f te r  p e r ip h e ra l  n e rv e  
in ju ry . I t  seem s re a so n a b le  to  p ro p o se  t h a t  d u r in g  th e  re c o v e ry  p e rio d , w h en  p r im a ry  
a f fe re n t te rm in a ls  a r e  g ro w in g  a n d  m a k in g  new  c o n n e x io n s  w ith  o th e r  n e u ro n a l 
e le m e n ts  in  th e  d o rsa l h o rn  o f  th e  sp in a l co rd , th e re  is a p o te n t ia l  fo r new  co n n e x io n s  
to  be m a d e  a s  w ell a s  th e  re -fo rm in g  o f  o ld  ones. O ne m ig h t th e n  im a g in e  t h a t  th e  
c e n tr a l  n e rv o u s  sy s te m  w o u ld  ta k e  a d v a n ta g e  o f  th is  to  c o m p e n sa te  fo r th e  
in a p p ro p r ia te  p e r ip h e ra l  co n n e x io n s  t h a t  a re  a  co n se q u e n c e  o f  n e rv e  t r a n s e c t io n . 
In d e e d , th e re  is e v id e n c e  t h a t  su g g e s ts  t h a t  th e  c e n tr a l  n e rv o u s  sy s te m  is a b le  to  ta k e  
lim ite d  a d v a n ta g e  o f  th is  p o te n tia l  p la s t ic i ty  (H o rc h  & B u rg ess , 1980).
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