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The possibi l i ty that inhibition of vascular  tone may take place at the spinal level in 
response  to afferent activation and to direct  e lec t r ica l  st imulation of var ious s t ruc tu res  
of the spinal vasomotor  center  was investigated. Inflation of the u r ina ry  bladder and e lec-  
t r i ca l  stimulation of the spinal cord in the region of the ventral  funiculi (at the lum- 
bar  level) in spinal animals can lead to depresso r  responses  of the sys temic  a r te r ia l  
p ressure ,  to a decrease  in the perfusion p re s su re  in the regional vessels ,  and to inhibition 
of e lec t r ica l  activity as recorded  in the renal  nerve.  

Investigations [i, 2, 6-8] have shown that the segmental  sys tem can maintain neurogenic vascular  tone 
and is the level at which vasomotor  ref lex arcs  are closed. There is much less  information about the pos-  
sibili ty of inhibitory vasomotor  control in spinal animals and such observat ions that have been made are 
highly contradic tory  [6, 9-11]. 

The object of this investigation was to examine whether inhibition can take place at the spinal level 
after afferent  and direct  st imulation of various s t ruc tures  of the spinal vasomotor  center.  

EXPERIMENTAL METHOD 

Experiments  were ca r r i ed  out on 24 cats in which the spinal cord  was divided at the !ower cervical  
level 24 h beforehand. In one se r ies  of experiments  the tonic and evoked activity was recorded  in onebraneh 
of the renal  nerve in response to gradual s t imulat ion of the interoceptors  of the ur inary  bladder by inflation. 
In the other ser ies  the sys temic  a r te r ia l  p re s su re  and the perfusion p res su re  in the vessels  of the fore-  and 
hind limbs were r ecorded  with the blood flow stabil ized [5],and the volume velocity of the blood flow was 
recorded  in the femoral  veins with the aid of a drop counter and intervalograph [3] in response to unipolar 
e lec t r ica l  s t imulat ion of various s t ruc tures  of the spinal cord (at the level Lt_2) through Constantan e lec-  
trodes 50 p in diameter  (30-350 pA, 1-50 s t imul i / sec ,  1 msec)  and to inflation of the ur inary  bladder. Dur- 
ing the experiments  the animals were  ar t i f ic ial ly ventilated (after injection of muscle  relaxants) and heated. 

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

Inflation of the ur inary  bladder under a p re s su re  of 20-60 m m  Hg in five of 10 experiments  led to a 
decrease  of 5-10 m m  Hg in the sys temic  ar te r ia l  p r e s s u r e  (mean level  71 ~- l l m m  Hg) after  a latent per iod 
of 5-8 sec.  The vascular  tone of the hind l imbs changed in various direct ions:  in some experiments  a p r e s -  
sor  response of the vessels  was observed (5-15 m m  Hg), in others  a depresso r  response.  Marked dilatation 
of the l imb vesse ls  was confirmed also by the resul ts  of experiments  to r eco rd  the volume velocity of the 
blood flow. Inflation of the ur inary  bladder (Fig. 1) increased  the blood flow in the hind limbs by 2-4 ml /min .  
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Fig. 1. Changes in volume veloci ty  of blood flow in hind l imb  (A) and 
in e l ec t r i ca l  act ivi ty  of renal  nerve  (B) in r e sponse  to inflation of the 
u r ina ry  b ladder :  A) f r o m  top to bot tom: volume veloci ty  of blood flow 
in hind l imb,  sy s t emic  a r t e r i a l  p r e s s u r e ,  m a r k e r  of s t imulat ion,  t ime 
m a r k e r  (1 see).  In B) black line under t rac ing  is m a r k e r  of s t imu la -  
t ion (15 sec).  
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Fig. 2. Responses  of l imb ves se l s  and s y s t e m i c  a r t e r i a l  p r e s s u r e  
to s t imula t ion  of var ious  spinal cord  s t ruc tu re s .  On r e c o r d s  1-3, 
f r o m  the top to bot tom: per fus[on  p r e s s u r e  in ve s se l s  of hind and 
fo re l imbs ,  sy s t emic  a r t e r i a l  p r e s s u r e ,  m a r k e r  of s t imula t ion ,  
t ime m a r k e r  (1 sec).  Numbers  on r e c o r d s :  values  of or iginal  a r -  
t e r i a l  and per fns ion  p r e s s u r e .  

E lec t r i ca l  act iv i ty  in the renal  nerve  of the spinal  an imals  is c h a r a c t e r i z e d  by low-vol tage d i scharges  
not Synchronized with the pulse waves  of a r t e r i a l  p r e s s u r e .  In three  of five expe r imen t s  a dis t inct  dynamics 
of b ioe lec t r i ca l  act iv i ty  was obse rved  in respons  e to ac t ivat ion of the in t e rocep to r s  of the u r ina ry  b ladder  
(inflation under a p r e s s u r e  of 20-50 m m  Hg). The inc rease  in ampli tude and f requency of e l ec t r i ca l  ac t iv -  
i ty a r i s ing  at the beginning of inflation (lasting 3-4 sec) was followed by cons iderable  (Fig. 1) inhibition of 
act ivi ty,  which p e r s i s t e d  throughout the per iod  of inflation. After  the end of s t imula t ion  spontaneous e l ec -  
t r ica l  ac t iv i ty  was r e s t o r e d .  

If the s t imula t ion  e lec t rode  was loca l ized  in the in te rmedia te  zone of g r a y  m a t t e r  of the spinal  cord 
b iphas ic  r e sponses  (constr ic t ion followed by dilatation), c h a r a c t e r i s t i c  of the hind l imb  v e s s e l s ,  appeared;  
the vasodi la tor  r e sponse  of the hind l imb could amount to 30 m m  Hg. With fu r the r  advance of the e lec t rode  
in the ventra l  d i rec t ion  and with its local iza t ion in the reg ion  of the an te r io r  horns  of the spinal cord,  s t i m -  
ulation as a rule  led to a dec r ea se  in the va scu l a r  r e s i s t a n c e  in both the ips i l a te ra l  and con t ra l a t e ra l  ( re l -  
ative to the posi t ion of the electrode} hind l imb (Fig. 2). The dec rea se  in per fus ion  p r e s s u r e  began 4-5 sec  
a f t e r  the beginning of s t imulat ion;  in individual exper imen t s  the d e p r e s s o r  r e sponse  r eached  25-30 m m  Hg. 
D e p r e s s o r  r e sponses  were  obse rved  in spinal  an imals  even a f t e r  blocking of the pe r iphe ra l  cholinerg[c 
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r e c e p t o r s  (oxyphenonium b romide ,  2 m g / kg ,  intravenously) .  To exclude the poss ib i l i ty  of act ivat ion of the 
descending v a s o d e p r e s s o r  f ibers  two expe r imen t s  were  c a r r i e d  out on chronic  spinal  cats (8 and 9 days a f te r  
divis ion of the spinal  cord),  in which d e p r e s s o r  r e sponses  of the hind l imb  ve s se l s  also were  obtained. I t  is 
in teres t ing  to note that the s y s t e m i c  a r t e r i a l  p r e s s u r e ,  despite m a r k e d  vasod i la to r  r e s p o n s e s  in the hind 
l imb,  e i ther  was unchanged or  showed a dis t inct  p r e s s o r  response .  

These observa t ions  showed that p r o c e s s e s  of inhibition of v a s o m o t o r  s t r uc tu r e s  control l ing vascu la r  
tone m a y  be obse rved  in spinal  an imals .  The i r r e g u l a r i t y  of appearance  of d e p r e s s o r  r e sponses  of the s y s -  
t emic  a r t e r i a l  p r e s s u r e  and per fus ion  p r e s s u r e  in the regional  ves se l s  and the i r  low value a re  evidently 
connected with a m a r k e d  lowering of the or iginal  neurogenic  tone in spinal  an imals .  A dec rea se  of neuro-  
genic tone can be a cause of the absence  of di la tor  r e sponses  of regional  ves se l s  in an imals  with an intact  
nervous s y s t e m  also [13]. There  is as ye t  insufficient  evidence to allow the c h a r a c t e r  of inhibition in the 
segmenta l  v a s o m o t o r  s t r u c t u r e s  to be determined.  However ,  in pregangl ionic  neurons ,pro longed a f t e r -  
hyperpo la r i za t ion  does not take place [14] while in sympathe t i c  ganglia  d i rec t  inhibition is not found [4]. 
This sugges ts  that  di latat ion of the regional  v e s se l s  and dep re s s ion  of e l ec t r i ca l  ac t iv i ty  in r e sponse  to a f f e r -  
ent act ivat ion a r e  the r e s u l t  of d i r ec t  inhibition of the spinal  v a s o m o t o r  s t r uc tu r e s .  

The d e p r e s s o r  regional  r e sponses  to s t imula t ion  of the an t e r io r  horns  of the spinal  cord  may  be con- 
nected both with ac t iva t ion  of the in t r ins ic  inhibitory m e c h a n i s m s  of the spinal  cord  and with exci ta t ion of 
the descend ing"sympa tho- inh ib i to ry"  t r a c t  [12]. The author  cons iders  that  the di la tor  r e sponse  of the blood 
ves se l s  in the p r e s e n t  expe r imen t s  occu r r ed  through act ivat ion of t rue inhibi tory m e c h a n i s m s  at  the spinal  
level .  Evidence in suppor t  of this conclusion is given by expe r imen t s  on chronic  spinal  an imals  (the t ime  
a f t e r  t r ansec t ion  was sufficient  to enable degenera t ion  of the descending f ibers)  and by the poss ib i l i ty  of the 
appearance  of di la tor  r e s p o n s e s  (with s imul taneous  inhibition of e l ec t r i ca l  ac t iv i ty  in the vasomoto r  nerve) 
in r e sponse  to a f fe ren t  s t imulat ion.  Ineffec t iveness  of the block of pe r iphe ra l  chol inergic  r e c e p t o r s  with 
r e s p e c t  to the appearance  of d e p r e s s o r  r e sponses  also ru les  out any poss ib i l i ty  of the ac t ivat ion of cholin- 
e rg i c  vasodi la to rs .  
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