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There are  repor ts  in the l i t e ra ture  of the high react iv i ty  of the vessels  of the internal  organs ,  and in 
par t i cu la r  of the splenic vesse ls  [18], in re lat ion to various fac tors  [14]. 

Little attention has been paid to the question of the relat ionships between the variat ions in the tone 
of the a r te r ies  and veins of one par t i cu la r  vascu la r  region. Changes in vascular  tone are  usually a s sessed  
collectively for a par t i cu la r  region or  organ. 

To compare  the reflex react ions  of the a r t e r i e s  and veins of one vasu la r  region, it is advantageous 
to use the method of separa te  perfus ion of each of these vesse ls ,  humoral ly  isolated and retaining only its 
nervous connections with the res t  of the body. 

In this investigation the reflex var ia t ions  in the tone of the splenic a r t e r y  and vein were  studied by 
separate  perfusion.  

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

Experiments  were ca r r i ed  out on 26 dogs. The animal was fixed and anesthetized, and the vesse l  to 
be investigated was then careful ly  isolated over  as much of its length as possible,  keeping its nerve  supply 
intact. The isolated vesse l  was per fused  with oxygenated Ringer -Locke  solution (37-38~) under constant 
p r e s s u r e .  To drain off the perfusion fluid, a cannula fitted with a th ree-way tube, one end of which was 
joined to a water  manomete r  and a small  Marey ' s  capsule for  recording  the tone of the vesse l  graphically,  
was inser ted  into the vesse l .  With a dec rease  in the tone of the vessel ,  the volume of fluid it could t ransmi t  
increased,  and the curve ref lect ing this tone graphical ly showed a r i se .  If the tone was inc reased  the curve 
fell correspondingly.  A visual control  was maintained at the same time (from the number  of drops of fluid 
flowing out through the 3-way tube. 

The a r te r ia l  p r e s s u r e  (in the carot id  or  femora l  ar tery) ,  the venous p r e s s u r e  (in the femora l  vein), 
and the resp i ra t ion  were  also recorded .  The p r e s s u r e  in the splenic a r t e r y  and vein was recorded  in three 
animals net undergoing perfusion.  The animals were exposed to the action of var ious  fac tors  causing 
p r e s s e r  or  dep res so r  changes in the blood p r e s s u r e :  st imulation of the sciat ic and vagus nerves  o r  the 
carot id  s imus,  asphyxia, and st imulat ion of the mechanoceptors  of the smal l  intestine, the u r ina ry  bladder,  
and the gall bladder.  

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

More than 150 observat ions  were  made, in mos t  of which c lear ly  defined ref lex var ia t ions  in the tone 
of the splenic vesse l s  were  observed.  In mos t  experiments  a simultaneous inc rease  took place in the tone 
of the a r t e ry  and vein, coinciding with ei ther  a r i se  or  fall of blood p re s su re .  However, the latent period,  
the intensity, and the duration of the react ion differed in the a r t e ry  and veins.  

During the p r e s s e r  o r  p r e s s e r - d e p r e s s o r  react ion of the a r te r ia l  and venous p r e s s u r e  produced by 
e lec t r ica l  st imulation of the centra l  end of the divided sciat ic nerve and by brief  asphyxia, in 39 of 57 
experiments  a simultaneous contract ion of the splenic a r t e r y  and vein was observed (Fig. 1, A). 

Stimulation of the carot id  sinus led to an increase  in the tone of the splenic a r t e r y  but had little effect 
on the tone of the humoral ly  isolated splenic vein (Fig. 1, B). 

In response  to st imulation of the per iphera l  end of the divided vagus nerve,  in 16 of 20 cases  con- 
s iderable variat ions were  seen in the tone of the splenic vesse l s  (Fig. 1, C and D), indicating that the vagus 
nerves  play a role  in the regulation of the vascu la r  tone of the internal organs  [11]. 
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Fig. 1. Changes in the tone of the splenic vesse ls  and the 
a r te r ia l  and venous p r e s s u r e  in response to e lec t r ica l  
st imulation of the sciat ic  nerve (A), the carot id  sinus (B), 
and the vagus nerve (C and D). F r o m  the bottom tone of 
the splenic a r te ry ,  tone of the splenic vein, a r te r ia l  
p re s su re ,  venous p re s su re ,  zero line of a r te r ia l  p res su re ,  
respira t ion,  t ime m a r k e r  (5 sec), m a r k e r  of stimulation. 

The resul ts  of the experiments  in which the mechanoceptors  of the small  intestine and the u r ina ry  and 
gall bladder were  s t imulated demonstra ted the high ref lex excitabili ty of the splenic vesse l s .  Changes in 
the tone of the vesse l s  were  often observed in the a lmost  complete absence of changes in a r te r ia l  p r e s su re .  
For  instance,  distention of a loop of the proximal  par t  of the smal l  intestine with a i r  (pressure  50-60 mm 
Hg) led to a prolonged reduction in the lumen of the splenic a r t e ry  and vein, although the a r te r ia l  p r e s s u r e  
remained a lmost  unchanged and the venous p r e s s u r e  showed a t ransient  r i se  (Fig. 2, a). 

Injection of 100 ml physiological saline into the ur inary  bladder caused a marked inc rease  in the tone 
of the splenic vesse l s ,  without any variat ions in the a r te r ia l  p r e s s u r e  and the p r e s s o r - d e p r e s s o r  react ion 
of the venous p r e s s u r e  (Fig. 2, C). 

In 15-18% of cases  the application of the various stimuli  was accompanied by changes in the opposite 
direction in the tone of the a r t e r y  and vein (see Fig. 1, D and Fig. 2, B). 
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Fig. 2. Changes in the tone of the splenic vesse ls  and the 
a r te r ia l  and venous p r e s s u r e  in response  to st imulation 
of mechanoceptors  of the smal l  intestine (A and B) and 
the u r ina ry  bladder (C) and gall bladder (D). A, B, and D: 
significance of the curves  the same as in Fig. 1. C 
(from top to bottom): tone of the splenic vein, venous 
p re s su re ,  a r t e r ia l  p re s su re ,  respirat ion,  t ime m a r k e r  
(5 sec) m a r k e r  of st imulation. 

At the same time, as the resul ts  of experiments  in which the blood p r e s s u r e  in the splenic a r t e ry  
and vein was recorded  s imultaneously revealed,  the direct ion of these variat ions showed a large  measure  
of agreement  (Fig. 3, A, B, f i r s t  stimulation). In some cases  the changes in the blood p r e s s u r e  in the 
a r t e ry  and vein also took place in opposite direct ions (Fig. 3, B, second stimulation). 

The r e s e r v o i r  function of the spleen is la rge ly  dependent on the ext remely  high elast ici ty of the 
splenic vesse ls  [15]. The vascu la r  tone and contract i le  ability of the spleen are  in ter re la ted  indices.  

By recording the vascu la r  tone graphical ly  as was done in this investigation, in some curves  (Fig. 1, 
D, and Fig. 2, A and D) charac te r i s t i c  per iodic  variat ions of tone could be observed,  analogous to the 
rhythmic variat ions in the splenic blood volume, known as splenic waves. The origin and significance of 
these waves have not yet  been finally settled. The resul ts  of these investigations suggest  that the appear-  
ance of splenic waves may be associa ted  with the periodic onset  of variat ions in the tone of the blood ves-  
sels .  Like the waves on the oncogram of the spleen, per iodic  variat ions in vascular  tone somet imes  ap- 
peared  after  application of a st imulus evoking a marked  react ion of the sys temic  blood p r e s s u r e .  For  
example, in Fig. 2, D periodic variat ions of tone may be seen to appear against the background of a sharp 
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Fig.  3. Changes in blood p r e s s u r e  in the carot id  a r t e ry ,  the splenic 
a r t e ry ,  and the splenic vein in r e sponse  to e l ec t r i ca l  s t imulat ion 
of the caro t id  sinus (A) and to mechanica l  s t imulat ion of the sc ia t ic  
ne rve  and asphyxia (B). F r o m  top to bot tom: p r e s s u r e  in the splenic 
vein,  p r e s s u r e  in the splenic  a r t e ry ,  p r e s s u r e  in the caro t id  a r t e ry ,  
r e sp i ra t ion ,  m a r k e r  of s t imulat ion,  t ime m a r k e r  (5 sec) .  

dec r ea se  in the a r t e r i a l  and an inc rease  in the venous p r e s s u r e ,  caused  by injection of 40 ml  of phys i -  
ological  sal ine into the an ima l ' s  gall b ladder .  

Fu r the r  compar i son  of the var ia t ions  in the tone of the blood v e s s e l s  with the changes in the splenic 
blood volume emphas i zes  that, in accordance  with data in the l i t e r a tu re  and the au thor s '  observa t ions  [1, 
3-6,  10, 18], near ly  all s t i m u l i - e l e c t r i c a l  s t imulat ion of the sc ia t ic  and vagus ne rves ,  asphyxia,  s t imu la -  
tion of the mechanocep to r s  of the smal l  intest ine and u r ina ry  b l a d d e r - l e a d  as a rule  to emptying of the 
spleen.  

During the act ion of these fac to rs ,  an i nc r ea se  in the tone of the splenic  v e s s e l s  is  usual ly  obse rved .  
This is impor tan t  in the m e c h a n i s m  of the prolonged dec rea se  in the splenic blood volume and dec rea se  in 
the blood flow in the splenic v e s s e l s  during the cont rac t i le  reac t ion  of the spleen.  

As long ago as in 1932 the view was e x p r e s s e d  that the ra te  of flow and the amount of blood escaping 
f r o m  the spleen during cont rac t ion  depend p r i m a r i l y  on the tone of the veins  [7]. The ro le  of the venous 
tone in the act ive  cont rac t ion  of the spleen has  been demons t r a t ed  in expe r imen t s  on the spleen per fused  
with blood [15]. 

The var ia t ions  in opposi te  d i rec t ions  in the tone of the a r t e r y  and vein s e rved  by the authors  in many 
cases  evidently play a pa r t i cu l a r l y  impor t an t  ro le  in the r e s e r v o i r  function of the spleen.  In some  com-  
binations they may faci t l i ta te  the s to rage  of blood in  the spleen,  while in  o thers  they may  br ing about its 
emptying.  
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