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In acute experiments  on cats, the working capaci ty of the leg muscles  during stimulation of 
the sciatic nerve was increased after division of the sciatic and femoral  nerves .  This ef -  
fect was not due to changes in the circulation,  for it pers is ted  if the blood flow was s tabi l -  
ized. Increased working capaci ty was also manifested after  part ial  deafferentation of the 
limb by division of the dorsal  roots of the spinal cord or extirpation of the tibial bone m a r -  
row. 
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The centra l  nervous sys tem (CNS) plays an important  role in the regulation of the working capaci ty 
of muscles .  However, the mechanisms responsible for  this role have not yet been identified. It has been 
suggested that an increase in the flow of afferent impulses f rom working muscles  contributes to the onset 
of fatigue [4, 8], but only isolated experimental  data can be found to support  this view [3]. The opposite 
hypothesis has also been put forward,  according to which fatigue ar ises  as a resul t  of a weakening of the 
spontaneous afferent impulse flow from working muscles  [5]. 

The object of this investigation was to study changes in the working capaci ty  of muscles  after  in ter -  
ruption of their  connections with the CNS. 

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

In acute experiments  on 29 cats  (4 ser ies ,  7-8 cats in each ser ies)  under ure thane-chlora lose  
anesthesia, contract ion of the flexor muscles  of the foot was evoked by stimulation of the sciat ic nerve or 
the ventral  roots  of the spinal cord  at level L 7 with square pulses of supramaximal  s t rength and 0.1 msec  
(sciatic nerve) or 1.0 msec (ventral roots) in duration, 4 t imes a second. The muscles  contracted under 
isotonic conditions for  10 or  5 min with intervals of not less than 30 min and a load of 200 g. The quantity 
of work done was calculated in k i l o g r a m - m e t e r s .  Changes in working capaci ty were a s sessed  relat ive to 
the quantity of work done at the beginning of the experiment ,  taken as 100~c. One limb acted as the control;  
in the other limb the sciat ic and femora l  nerves  were divided or  part ial  deafferentation of the limb was 
ca r r i ed  out by dividing the dorsa l  roots  of the spinal cord  at the level L6-S1, or the bone mar row was ex-  
t irpated f rom the tibia. The centra l  ends of the divided nerves  and the bone cavity were t reated with p ro -  
caine.  

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

After  division of the sciat ic and femora l  nerves  the working capacity of the leg muscles  in response 
to sciat ic nerve stimulation showed a s ta t is t ical ly  significant (P < 0.05) increase  compared  both with the 
control  l imb (by 33.9%) and in absolute figures - by 11.7~c (Fig. la) .  This effect  could be presumed to be 
due to division of the sympathetic vasocons t r ic to r  f ibers,  as a resul t  of which the muscles  of the d enervated 
limb received more  blood than in the control .  To rule out this possibili ty in the experiments  of se r ies  II 
the flow of blood to the limb was stabilized by means of a res i s tograph .  To abolish the unfavorable r ed i s -  
tribution of blood between muscles  and skin, at the expense of the muscles  of the denervated limb, the 
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Fig.  1. Mean re la t ive  quantity of work  
done by l imb musc l e s  a f t e r  denervat ion 
(a), a f te r  denervat ion with the blood 
flow s tab i l ized  (b), a f t e r  dea f f e r en t a -  
tion (c), and af ter  ex t i rpa t ion  of the bone 
m a r r o w  (d). Unshaded columns,  e x p e r i -  
ment ;  shaded co lumns ,  con t ro l .  

cutaneous blood flow was excluded by separa t ing  the skin 
f rom the musc l e s  and then rea t taching  it in its f o r m e r  
posi t ion (to p reven t  cooling and drying of the musc le s ,  and 
also by appl icat ion of a tourniquet  above the mal leo lus .  
The blood flow was mainta ined at the res t ing  s tate  level  
during the expe r imen t ,  which led to a deficiency of the 
blood supply to the musc le  during contract ion,  with the 
r e l a t i ve ly  rap id  onset  of fat igue.  St imulat ion the re fo re  con-  
tinued for only 5 rain. Under  those condit ions,  jus t  as when 
the blood flow was un res t r i c t ed ,  the working capaci ty  in 
the denerva ted  l imb was 21.3% higher  than in the contro l  
(Fig. lb) .  

To study the ro le  of a f fe ren t  impulses  in the r e g u l a -  
tion of the working capac i ty  of the musc l e s  the do r sa l  roots  
of the spinal  cord  were  divided at the level  L6-S l in 7 ca t s .  
Af ter  this pa r t i a l  deafferenta t ion,  the leg musc l e s  p e r f o r m e d  
20.57c more  work  than the musc l e s  of the contro l  l imb in 
response  to s t imulat ion of ven t ra l  root  L 7 (Fig. l c ) .  

To study whether  a f fe ren t  impulses  f r o m  the specif ic  
musc le  r e c e p t o r s  (propr ioceptors )  play the leading role  in 

the deve lopment  of this phenomenon or whether  act ivat ion of r e c e p t o r s  of o ther  t i s sues  a lso  is concerned,  
in one s e r i e s  of e x p e r i m e n t s  (8 cats) the ref lexogenic  zone of the tibial bone m a r r o w  was blocked by ex -  
t i rpat ion of the m a r r o w .  

This  zone was chosen because  s t imula t ion  of bone and bone m a r r o w  (the os teorecep t ive  zone) induces 
powerful  r e s p o n s e s  in the c i r c u l a t o r y  and r e s p i r a t o r y  s y s t e m s  [2, 7, 9]. Blocking the os teo recep t ive  zone, 
like deafferenta t ion  of the l imb,  i nc rea se  the working capac i ty  of the musc l e s  by 25.5% (Fig. ld) .  

Not only degenera t ing  musc l e s  [10], but acute ly  denerva ted  and deaf ferented  musc l e s  thus have in-  
c r e a s e d  working capac i ty .  

The r e su l t s  are  in a g r e e m e n t  with observa t ions  showing that  s t imulat ion of the in te rocep to r s  in-  
duces a d e c r e a s e  in the ampli tude of m u s c u l a r  cont rac t ion  [6] and that  the working capac i ty  of the mu sc l e s  
of the hind l imbs  is s ignif icant ly  i nc rea sed  a f te r  division of the spinal  cord  and sympathe t ic  chain [1]. 

The r e su l t s  of the p r e s e n t  expe r imen t s  show that  the CNS may  have a re f lex  inhibi tory ef fec t  on the 
working capac i ty  of m u s c l e s .  Since this inhibition is not de te rmined  by changes in the blood flow and 
s ince ,  with the f requency of s t imulat ion chosen,  changes in synaptic  function are  unlikely, it mus t  be a s -  
sumed  that  the CNS can inhibit the cont rac t i l e  power  of m u s c l e s .  
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