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Results are descr ibed which indicate a definite increase  in tone of both a r t e r i e s  and veins of 
the limb after  st imulation of the lumbar sympathetic chain or  afferent fibers o f the t ib i a lne rve  
and during compress ion  of the carot id a r te r ies .  The degrees of the changes in tone of the a r -  
ter ies  and veins of the limb relat ive to the magnitude of responses  of these vesse l s  to the 
maximally effective frequencies of stimulation of the lumbar sympathetic chain was slightly 
g rea te r  in the veins in these par t icu lar  card iovascular  reflex responses .  

The principal  functions of the r e se rvo i r  vessels  are  to regulate the circulat ing blood volume and to 
establish and maintain an adequate blood supply to the heart,  i.e., to maintain the sys temic  and not the local 
circulation. These special  features of the function of these veins largely determine the cha rac t e r  of regula-  
tion of their lumen [8, 11, 16]. Many workers  have described definite differences in the responses  of r e -  
se rvo i r  and res is t ive  vessels  to d i rec t  stimulation of per iphera l  sympathetic fibers and to in t ravascular  in- 
jection to catecholamines [11, 16], to the accumulation of locally formed metaboli tes in the t issues [7, 10, 
15], to physical  exertion [16], and to complex adaptive changes in card iovascular  function associated with 
the action of various st imuli  on the body [1-3, 8]. 

Investigations both confirming [9, 11] and questioning [4, 5] the role of veins in the development of 
ca rd iovascu la r  reflexes havebeen described.  This problem is fully and cr i t ical ly  analyzed in the survey by 
Mellander [12]. The view is held that differences in the effector responses  of success ive  vascular  sections 
are  connected with local factors  such as the number of sympathetic nerve endings in the vessel  wall, and 
sensit ivity to mediators  and to locally formed metabolites [11, 13, 14]. Folkov and Mellander [6] point out 
that mos t  stimuli evoking changes in sympathetic influences on res is t ive  vessels  also have an action, s imi lar  
in direction but different in magnitude, on the r e s e r v o i r  pa r t  of the card iovascu la r  sys tem.  On the basis of 
the existing data it is evidently too ear ly  to draw any definite conclusions regarding the uniformity of s y m -  
pathetic influences on res i s t ive  and r e se rvo i r  vesse ls .  

The object of the presen t  investigation was to compare  changes in tone of the a r te r ia l  and venous po r -  
tions of the card iovascular  sys tem in the course  of cer ta in  reflexes.  

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

Acute experiments were ca r r i ed  out on 15 cats under nembutal (40 mg/kg,  intraperitoneally) anes-  
thesia.  The role of the res is t ive  and r e se rvo i r  blood vessels  of the limb in general ized card iovascular  
ref lexes to di rect  st imulation of sympathetic f ibers and to changes in sympathetic activity ar is ing as r e -  
flex responses  to a lowering of Pressure  in the carot id sinuses and stimulation of sensory  f ibers  of the 
tibial nerve was investigated. 

Arter ia l  and venous tone in the limb was recorded by an occlusion method, f i rs t  used by Hooker [7] 
and slightly modified by Bartels tone [2]. The principle of the method is that when the circulat ion of blood 
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in an individual  organ or  l imb is a r r e s t e d ,  the pumping and suct ion effect of the hea r t  o n t h e  fi l l ing of the 
blood v e s s e l s  i n t h a t  pa r t  is  excluded; the i n t r a v a s c u l a r  blood volume r e m a i n s  constant ,  and the i n t r a v a s e u l a r  
p r e s s u r e  r e f l ec t s  the tone of the v e s s e l  wall .  

In the inves t iga t ions  now c a r r i e d  out, the blood volume in the lower  p a r t  of the t runk was s t ab i l i zed  
by c lamping the a o r t a  and i n f e r i o r  vena cava  d i s t a l ly  to the or ig in  of the r ena l  v e s s e l s .  The p r e s s u r e  in the 
f emora l  a r t e r i e s  and vein and 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  were  r e c o r d e d  by means of t en some t r i c  t r a n s -  
ducers  connected to a mul t ip l e -po in t  E P P - 0 9  po ten t iomete r .  The in te rva l  between individual  t es t s  was not 
l e s s  than 5 min,  quite long enough for  the n o r m a l  condit ions of the c i r cu la t ion  to be r e s t o r e d .  

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

Clamping the abdominal  ao r t a  and i n f e r i o r  vena cava  was accompanied  by e levat ion of 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  (SAP) on the ave rage  by 12-15 mm Hg. The p r e s s u r e  in the f emora l  a r t e r y  fell  on the 
ave rage  by 90-100 mm Hg to 20-25 m m  Hg. The p r e s s u r e  in the f emora l  vein ro se  by 15-30 mm water  to 
70-80 mm water .  During the f i r s t  minute of s t imula t ion ,  as a ru le  the p r e s s u r e s  in the f emora l  a r t e r y  and 
veins were  s t ab i l i z ed ;  aga ins t  this background addit ional  s t imu l i  were  applied and the i r  act ion on the tone of 
the r e s i s t i v e  and r e s e r v o i r  ve s se l s  of the l imb was inves t iga ted .  

St imula t ion  of the lumbar  sympathe t i c  chain at  the leve l  L 4 - L  5 (10/sec,  8-10 V, 1-2 msec)  led to an 
i n c r e a s e  in the SAP (on the ave rage  by 17 %) and in the p r e s s u r e  in the f emora l  veins (by 45%) and the femo-  
r a l  a r t e r i e s  (by 175%). 

E l e c t r i c a l  s t imula t ion  of the cen t r a l  end of the divided femora l  ne rve  (50/sec,  10 V, 1-2 msec)  was 
accompanied  by e levat ion  of the SAP on the ave rage  by 13%, and by an i n c r e a s e  in the p r e s s u r e  in the femo-  
r a l  veins by 25% and in the f emora l  a r t e r i e s  by 50~. 

C o m p r e s s i o n  of both ca ro t i d  a r t e r i e s  r a i s e d  the SAP on the ave rage  by 22%, and i n c r e a s e d  the p r e s -  
s u r e  in the f emora l  veins by 39% and in the f emora l  a r t e r i e s  by 96%. 

Cessa t ion  of s t imula t ion  in al l  t h ree  s e r i e s  of expe r imen t s  was accompanied  by a d e c r e a s e  in both the 
SAP and in the p r e s s u r e  in the f emora l  a r t e r i e s  and veins approx ima te ly  to the level  obse rved  before  s t i m u -  
lat ion.  Af te r  r e m o v a l  of the c l amps  f rom the abdominal  ao r t a  and in fe r io r  vena cava,  the p r e s s u r e  in al l  
inves t iga ted  regions  r e tu rned  to i ts in i t ia l  leve l  in the c o u r s e  of 1-.2 min.  

Despi te  the fact  that  the method used can give a quant i ta t ive e s t ima te  of the r e s p o n s e  of the r e s e r v o i r  
and r e s i s t i v e  ve s se l s  to var ious  s t imul i ,  i t  is dif f icul t  to compare  the e s t ima te s  of these s e r i a l l y  connected 
vascu l a r  sec t ions ,  because  the in i t ia l  background dif fered sha rp ly  f rom normal .  Neve r the l e s s ,  by com-  
pa r ing  the r e s p o n s e s  of the a r t e r i e s  and veins to re f l ex  s t imula t ion  with r e s p o n s e s  a r i s i n g  to the mos t  ef-  
fect ive  f requenc ies  of s t imula t ion  of the sympathe t i c  f ibers ,  it  is pos s ib l e  to a s s e s s  the degree  of involve-  
ment  of the r e s i s t i v e  and r e s e r v o i r  v e s s e l s  of the l imb in the re f lex  r e s p o n s e s  and to indicate  the c h a r -  
a c t e r  and magni tude of changes in the flow of sympathe t i c  impulses  in f ibers  supplying the v e s s e l s .  

The r e s u l t s  d e s c r i b e d  demons t r a t e  that lower ing the p r e s s u r e  in the ca ro t id  s inuses ,  as well  as s t i m u -  
lat ion of a f fe ren t  f ibers  of the t ib ia l  nerve,  lead to a marked  i n c r e a s e  in sympathe t ic  ac t iv i ty  in ne rves  
supplying the a r t e r i e s  and veins of the l imb, mani fes ted  by a cons ide rab ly  i n c r e a s e  in the i r  tone. During 
the development  of a p r e s s o r  r e s p o n s e  to s t imula t ion  of the s enso ry  f ibers  of the t ib ia l  nerve ,  the r e sponse  
of the r e s i s t i v e  v e s s e l s  r e ached  29%, and that  of the r e s e r v o i r  v e s s e l s  54%, of the magni tude of r e sponses  
to max ima l ly  effect ive  f requenc ies  of s t imula t ion  of the lumbar  sympathe t ic  chain, while during the deve lop-  
ment  of a p r e s s o r  c a ro t i d  sinus r e f l ex  the co r respond ing  f igures  were  55 and 85%. F u r t h e r  inves t iga t ions  
s t i l l  show whether  this d i f fe rence  in the r e s p o n s e s  is due to a s e l ec t ive  i n c r e a s e  in ac t iv i ty  in the f ibers  
running to one of the s u c c e s s i v e  vascu l a r  sec t ions ,  or whether  it  was due to the action of loca l  f ac to r s .  
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