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Vasodi Ia ta t ion  in Skeletal  m us c l e s  obse rved  dur ing s t imula t ion  of the sympathe t i c  chain a f t e r  a d m i n i s -  
t r a t ion  of d ihydroergotoxin  o r  r e s e r p i n e  is accompanied  by  i nc rea sed  lact ic  acid p r o d u c t i o n b y  the ske le ta I  
musc le .  The ac t iva t ion  of me tabo I i sm  in this case  is evidentIy  unconnected with l ibera t ion  of ca techo tamines .  
I t  is postula ted that  the i nc rea se  in lac t ic  acid product ion r e f l ec t s  the metabol ic  influence of the s y m p a -  
thet ic  s y s t e m .  

T h e  c h a r a c t e r  of the v a s c u l a r  r e sponse  to humera l  s t imul i  depends on the t i ssue in which the ves se l  
is s i tuated.  F o r  example ,  the ve s s e l s  of skele ta l  m u s c l e s ,  which diiate under  the act ion of acetylchol ine ,  
adrena l in ,  and s o m e  other  subs t ances ,  lose this p r o p e r t y  if they a r e  isola ted f rom the musc l e  [8, 18-201. 

When  s tudying the mechan i sm of act ion of adrena l in  on blood v e s s e l s ,  Lundholm [161 showed that  this 
subs tance  ac t s  p r i m a r i l y  on the smooth musc le  of the v e s s e l ,  inc reas ing  its tone ,  arid only s econda r i l y  on 
the m e t a b o l i s m  of the s t r i a t ed  musc le  f ibe r  (in p a r t i c u l a r ,  on lac t ic  acid production).  The ac t iva t ion  of 
me tabo l i sm leads  s econda r i l y  to vasedi la ta t ion .  

The abi l i ty  of the blood v e s s e l s  of skele ta l  m u s c l e s  in si tu to respond by vasodi Ia ta t ion  is known r e l a -  
t ive not only to hum era l ,  but a l so  to nervous  inf luences.  St imulat ion of a ce r t a in  p a r t  of the hypothalamus 
and of o ther  points  of the cen t ra l  nervous  s y s m m  and s t imula t ion  of the sympathe t ic  chain ag-ainst a b a c k -  
ground of e rgo tox in  o r  reset :nine a r e  accompanied  by d i la ta t ion  of the blood ve s se l s  in Skeletal  m u s c l e s  
[9, 21, 22]. 

Are the nueorogenie  vasod i l a to r  r e s p o n s e s  in ske le ta l  musc l e s  connected with the  influence of the 
nervous  s y s t e m  on me tabo l i sm  of the musc le  f ibers  ? Such influences e s sen t i a l ly  a re  a l r e a d y  known in the 
f o r m  of the O r b e l i - G i n e t s i n s k i i  phenomenon. This  effect  coas i s t s  of an i nc rea se  in the s t rength  of con-  
t r ac t ion  of m u s c l e s  during s t imulat ion of the sympathe t i c  chain. The influence of the sympa the t i c  s y s t e m  
is evident ly  not l imi ted  to improving  the conduction of exci ta t ion in the region of the n e u r o m u s c u l a r  synapse ,  
as  some  au thors  cons ider  [14]; influences a r e  a lso  exer ted  on the s ta te  of the musc le  f iber  i t se l f  [2-7]. 
Rese l l  and Uv~-s  [17], and Hyman  and c o - w o r k e r s  [15] showed tb2.t during vasod i l a to r  s y m p a ~ e t i c  effects  
the oxygen consumpt ion  of the musc le  and the ra te  of c l ea rance  of some subs tances  by the blood a r e  de -  
c r e a s e d .  However ,  the hypothesis  of the opening of a r t e r i ovenous  shunts ,  which was put fo rward  on this 
ba s i s ,  has  not been  conf i rmed  [12]. 

If  exci ta t ion  of sympa the t i c  f ibe r s  is capable  of i nc reas ing  the s t rength  of contract ion of the musc le  
f iber ,  it can be expec ted  that sympathe t i c  e f fec ts  will be accompan ied  by act ivat ion of one of the f o r m s  of 
ene rgy  m e t a b o l i s m .  Since the oxygen co~_sumptions of the musc le  and, consequently,  i t s  ae rob ic  m e t a b o -  
l i sm a r e  d iminished ,  it m u s t  be a s s u m e d  that unaerobie  me tabo l i sm  is act ivated.  

We have studied the product ion of lact ic  acid  (the end  product  of anaerobic  me tabo l i sm)  by musc l e s  
during v a s o d i ! a t o r  s~znpathetic influences.  
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E X P E R I M E N T A L  M E T H O D  

Expe r imen t s  were  c a r r i e d  out on ca t s  anes the t ized  with e the r  and urethane.  The ve loc i ty  of the blood 
f low in the f emor a l  vein was r eco rded  by means  of an in te rva lograph .  The sympathe t ic  chain  was s t imulated 
a t  the level  of the 4th-hth lumbar  segment .  In the course  of  the expe r imen t  s amples  of a r t e r i a l  and venous 
b I o o d w e r e t a k e n b e f o r e ,  during,and,  in some  c a s e s ,  a f t e r  s t imula t ion .  The venous blood s amp le s  were  taken 
f r o m  the f e m o r a l  vein of the l imb in which the sympa the t i c  chain was s t imulated.  S a m p l e s  of a r t e r i a l  blood 
were  taken f r o m  the caro t id  a r t e r y .  Lact ic  acid  was de t e rmined  by the usual  method [1]. Knowing the 
ve loc i ty  of blood flow and the a r t e r iovenous  d i f ference  it was poss ib le  to calculate  the amount  of lact ic  
ac id  leaving the musc le  in a ce r ta in  t ime  per iod.  

T o  obtain a v a s o d i l a t o r  effect  during s t imula t ion  of the sympathe t i c  chain, d ihydroergotoxin  (0.2 m g /  
kg  dur ing t h e e x p e r i m e n t )  or  reserp ine : (5  m g / k g  on the day  before  the exper iment )  ~ s  injected into the 
an imal .  Venous blood samples  were  taken a t  the t i m e  of max ima l  i nc rea se  in veloci ty  of the blood flow 
p r o d u c e d  by  s t imula t ion  of the sympathe t i c  chain. In "addition, the lac t ic  acid content in the musc l e  t i s s u e  
was  invest igated.  Samples  were  taken f rom the gas t rocnemiuS musc l e .  During development  of the v a s e -  
d i l a to r  ef fec t ,  the m us c l e s  were  i m m e r s e d  in l iqu id  ni t rogen.  The musc le  of the con t r a l a t e r a l  l imb,  Whose 
sympa the t i c  chain was not s t imula ted ,  was f r o z e n  in the s a m e  way 1-2 min la te r .  

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

C o m p a r i s o n  of the a r t e r iovenous  d i f ference  in lac t ic  acid content in the res t ing  s ta te  and during the 
va sod i l a to r  ef fec t ,  under taken  in 10 expe r imen t  s ,  showed that this d i f ference  changes only s l ight ly  despite 
a cons ide rab le  i nc rea se  in the blood flow veloc i ty  (mean values  11.2 mggc a t  r e s t  and 10,9 mg~c st imulat ion).  
Th i s  means  that the quantity of lac t ic  ac id  i so la ted  f rom the musc le  inc reased .  The mean  amount  of lac t ic  
ac id  washed f r o m  the musc le  was 0.385 m g / m i n  under  normal  conditions and 0.831 m g / m i n  during s t imu -  
lat ion.  The i nc rea se  amounted to 210~: 19~c of the initial level .  The resu l t s  a r e  s t a t i s t i ca l ly  s ignif icant  
(P< o.ool) .  

This  ef fec t  was obse rved  reg~ardless of which s u b s t a n c e - d i h y d r o e r g o t o x i n  or  r e s e r p i n e - w a s  injected 
into the an imal  to obtain the vasodi la to r  effect .  

Was the inc reased  am oun t  of lac t ic  acid r e m o v e d  f r o m  the musc le  a s soc ia t ed  with a dec r ea se  in its 
content in the musc le  ? In eight expe r imen t s  the l ac t i c  acid content in the musc le  during development  of 
the va sod i l a to r  effect  was compared  with Rs content in the musc le  on the control  (not s t imula ted)  side.  
The  co r respond ing  mean  values  were 55.3 and 49 mg~;c. The smal l  i nc rease  of 12 :~ 5~c is Sta t i s t ica l ly  s i g -  
nif icant  (P < 0.05). In conjunction with the m e a s u r e m e n t s  c a r r i e d  out on the blood, these r e su l t s  demo n -  
s t r a t e  an i nc r ea s e  in lac t ic  acid pr~duction by the musc le  during the per iod of the vasod i i a to r  effect.  In 
one of his su rveys  based  on unpublished data,  Uvnas [22] r epor t ed  that he a lso  pbse rved  an i nc r ea se  in the 
amount  of lac t ic  acid leaving a muscIe  in the blood dur ing a vasod i l a to r  effect  produced by s t imula t ion  of 
the hypothalamus .  However ,  he cons iders  that  this was the r e su l t  of the effect  of adrena l in  s e c r e t e d  by the 
a d r e n a l s .  Since in our  expe r imen t s  vasodi la ta t ion  was obtained by s t imula t ion  of the p e r i p h e r a l  end of the 
sympa the t i c  chain in the l um ba r  region,  this in te rp re ta t ion  of our  r e su l t s  is ruled out. 

The observa t ions  desc r ibed  ind ica te  that  the sympa the t i c  f ibers  c a n  influence m e t a b o l i s m s  of the 
r e s t i ng  musc l e  f iber .  Compar i son  of our  r e su l t s  with those publ ished in the l i t e ra tu re  sugges t s  that a c t i v e -  
r a t ion  of anaerob ic  me tabo l i sm and inhibition of a#robie  me tabo l i sm were  observed.  Adrena l in  and n o r -  
a d r e n a l i n  a r e  known to b, u ve the power  of influencing the ene rgy  me tabo l i sm of s t r ia ted  and smooth  m u s c l e s  
[10, 11]. However ,  in the p re sen t  case  the mechan i sm of the effect  of me tabo l i sm was evident ly  different  
and unconnected with ca techolamines ,  for  in our  expe r imen t s  an inc rease  in lact ic  acid product ion was ob-  
s e r v e d  ag'ainst  the background of the action of r e s e r p i n e ,  a drug known to abolish ca techolamine r e s e r v e s  
a t  the pe r iphe ry .  The s ta te  of the blood v e s s e l s  is known to be in t imate ly  connected with m e t a b o l i s m  in the 
t i s sue  in v;hich they are  si tuated [13]; For  this r eason ,  the fact  tb~ut chang~es in m e t a b o l i s m  occur  in the 
ske le ta l  musc le  during s t imulat ion o f  sympathe t i c  f ibers  sugges ts  that the va sod i l a t o r e f f ec t s  inthis organ 
a r e  usa :oc~ted  w i ~  the influence of  the s } ~ p a t h e t i c  sy s t em on me tabo l i sm of the t issue sur rounding  the 
v.essele o 
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