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Expe r imen t s  on r a t s  showed that  the r ig id i ty  of the capac i ta t ive  blood v e s s e l s  of the l imb 
r i s e s  with an i nc r ea s e  in the i r  filling r a t e .  
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The r ig id i ty  of the capac i ta t ive  blood v e s s e l s  is an impor tan t  p a r a m e t e r  de te rmin ing  the s ize  of  the 
venous r e t u r n  to the h e a r t  and, consequently,  the value of the minute  volume [1], and changes  in this p a r a m e -  
t e r  play an essen t i a l  r o l e  in the development  of ce r t a in  pathological  s ta tes .  Data on the r ig id i ty  of the 
capac i ta t ive  v e s s e l s  in some  an ima l s  [8, 9] and in man  [3, 5, 6] have been published.  

This  paper  d e s c r i b e s  the r e s u l t s  of a de te rmina t ion  of the r ig id i ty  of the h ind- l imb veins  in r a t s ,  
showing that  this p a r a m e t e r  depends s ignif icant ly  on the r a t e  of fil l ing of the v e s s e l s  with blood. 
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Fig. I. Rigidity of capacitative ves- 

sels of the rat limb filling at differ- 
ent rates (i) and effect of noradren- 
alin on this parameter (2). Abscissa, 
rate of filling (in ml/min); ordinate, 
rigidity of storage vessels [in cm 
wate r  x m l - l / 1 0 0  g t i s sue l .  

EXPERIMENTAL METHOD 

The rigidity of the capacitative vessels was determined as 
the ratio between the increase in pressure (AP) and the increase 
in volume of the veins (AV) during temporary interruption of the 
venous return from the limb. Following the investigations of 
Lange et al. [8], the rigidity of veins has been defined with the aid 
of the index Eis, representing the ratio AP/AV at a venous pres- 
sure of 15 mm Hg, and expressed in cm water/ml/100 g weight 
of the limb. The conversion to centimeters of water was carried 
out for convenience of comparison with the data described byother 

workers. 

Nine male albino rats weighing 250-450 g were anesthetized 
with urethane (0.7 =~ 0.2 g/kg). A cannula was inserted into the 

left femoral artery in the distal direction and the limb vessels 
perfused, by means of a roller pump with controllable output, with 
blood from the carotid artery. The thigh muscles were congealed 
with a thermocautery and the femoral and sciatic nerves divided. 
Periodically (every 5-10 min) the drainage of blood along the 
femoral vein was interrupted and the curve of increase of pres- 
sure (AP) distally to the point of occlusion was recorded electro- 
manometrically on a KSP-4 potentiometer~ Knowing the output of 
the pump (this could be altered stepwise from 0.5 to 2.1 ml/min)~ 
the increase in volume (AV) of the capacitative vessels was cal- 
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culated for t ime  s teps  of 0.5-1 s ec.  Immedia t e ly  before  each occlusion of the venous r e tu rn  the f e m o r a l  
vein was connected for  a few seconds,  by means  of a t h r e e - w a y  cock, with a ves se l  in which the p r e s s u r e  
was main ta ined  at  a tmosphe r i c .  As a resu l t ,  during occlusion the venous p r e s s u r e  a lways r o s e  f rom the 
s a m e  (zero) level .  The l imb t e m p e r a t u r e  was kept  constant  at  36~ 

In expe r imen t s  in which the effect  of noradrena l in  on the r ig id i ty  of the veins was studied this p r e p a r a -  
t ion was injected at a constant  r a t e  (0.5 ~g/min) into  the f emora l  a r t e r y  of the per fused  l imb (the volume 
veloci ty  of injection of the noradrena l in  solution was 0.025 ml /min ) .  

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

It follows f r o m  the r e s u l t s  i l lus t ra ted  in Fig.  1 that  with no rma l  values  of the blood flow 
amounting to 0.8-1.1 m l / m i n  for  r a t s  of a body weight of 250-450 g [2], the index ElB was 29.3 :~ 2.3 and 
33.8 �9 2.2 cm w a t e r / m l / 1 0 0  g , r e spec t ive ly .  The values  given a r e  of the s ame  o rde r  as  E15 for  veins of the 
i so la ted  r a b b i t ' s  ea r  obtained in the expe r imen t s  of Lange et al. [8]. The data shown in Fig. 1 a lso  indicates  
that  with an inc rease  in the volume veloci ty  of per fus ion  f rom 0.5 to 2.1 m l / m i n  the value of E15 ro se  
p r o g r e s s i v e l y  to r e a c h  51.2 ~- 2.2 c m  w a t e r / m l / 1 0 0  g. 

Since the r ig id i ty  of the capac i ta t ive  v e s s e l s  of the comple te ly  denerva ted  l imb i n c r e a s e s  s ignif icant-  
ly as a r e s u l t  of an i nc rea se  in the r a t e  of the i r  filling with blood, the inc rease  in r ig id i ty  of the capaci ta t ive  
v e s s e l s  of the human l imb obse rved  prev ious ly  with an inc rease  in the r a t e  of thei r  fi l l ing [4, 7] mus t  p r e -  
sumably  r e f l e c t  ce r t a in  in t r ins ic  p r o p e r t i e s  of  the vein wal ls .  

I n t r a - a r t e r i a l  injection of noradrena l in  invar iab ly  evoked a sharp  inc rease  in the r ig id i ty  of the veins.  
The dependence of the index El5 on the r a t e  of blood fil l ing of the ve s se l s  continued to apply fully during in- 
ject ion of noradrena l in .  
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