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ing index during p r e s s o r  re f lexes  were  studied by injection of m i c r o s p h e r e s  in acute e x p e r i -  
ments  on ca ts .  A dec rease  in the throughput of the a r te r iovenous  anas tomoses  was found in 
the smal l  intestine,  spleen, kidney, and gas t rocnemius  musc le  during the caro t id  sinus p r e s -  
s o t  ref lex  and e l ec t r i ca l  s t imulat ion of afferent  f ibers  of the sciat ic  nerve  or  b rach ia l  plexus.  
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The p re sence  of a r te r iovenous  anas tomoses  (AVAs) in the organs  of the splanchnic region and in 
the ske le ta l  muscu la tu re ,  t he i r  s ize,  and the i r  innervat ion have rece ived  compara t ive ly  little attention in 
the l i t e ra ture  [1-3, 6-9, 11]. So fa r  as the c h a r a c t e r  of changes in the d i a m e t e r  of AVAs under  neurogenic 
influences and, in pa r t i cu la r ,  during p r e s s o r  re f lexes  is concerned no information whatever  is to be found. 

The object  of this investigation was to study changes in the d i ame te r  of AVAs in var ious  organs  dur -  
ing p r e s s o r  re f lexes .  

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

Exper iments  were  c a r r i e d  out on cats  anesthet ized with urethane (1 g/kg) and hepar inized (1000 
uni ts /kg) .  Changes in the d i am e t e r  of AVAs during the re f lexes  were  de te rmined  by injection of m i c r o -  
spheres  into the afferent  a r t e r y  of the organ and detect ing them in the outflowing venous blood [4]. The 
m i e r o s p h e r e  shunting index, the rat io  between the f ract ion of m i c r o s p h e r e s  more  than 20 ~ in d i ame te r  
pass ing  through the va s cu l a r  sys t em of the organ  and the f rac t ion  of m i c r o s p h e r e s  of a s m a l l e r  d iamete r ,  
a lso was calculated [4, 5]. Changes in the d i ame te r  of AVAs in the smal l  intestine,  spleen, kidney, and 
gas t rocnemius  m u s c l e  were  recorded  during the caro t id  sinus p r e s s o r  ref lex  and also during e l ec t r i ca l  
s t imulat ion of af ferent  f ibers  of the sciat ic  nerve  o r  b rachia l  plexus (10-15 V, 5 msec ,  30 Hz). 

E X P E R I 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  

The cap i l l a r i e s  of the smal l  intestine,  spleen, kidneys,  and gas t rocnemius  musc le  a re  known to va ry  
in d i ame te r  f rom 2 to 20 # [3, 10, 13]. The fact that in the p resen t  expe r imen t s  m i c r o s p h e r e s  o v e r  20 /~ 
in d i ame te r  pas sed  through the va s cu l a r  sys tem of the organs  studied (Table 1) could be evidence that the 
organs  contain AVAs with a m a x i m a l  d i a m e t e r  cor responding  to that of the m i e r o s p h e r e s  which passed  
through.  The d i ame te r  of AVAs in dogs and rabbi ts ,  de te rmined  by the mic rosphe re - in j ec t i on  method, is 
20-40 # in the intestine [7, 13], 160 # in the spleen [12], 15-60 # in the kidney [8, 9], and 20-40 tt in the 
skele ta l  musc le  [11]. 

During the carot id  sinus p r e s s o r  ref lex  the max ima l  d i ame te r  of AVA was vi r tual ly  unchanged (P > 
0.1), but as Fig. 1 shows, the number  of m i c r o s p h e r e s  f rom 24 to 48 # in d i ame te r  pass ing  through them 
was cons iderably  reduced.  The m i c r o s p h e r e  shunting index fell  correspondingly ,  poss ib le  evidence of a 
dec rea se  in the to ta l  throughput of the AVAs. 
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T A B L E  1. Changes  in L u m e n  of  AVAs and in Sys t emic  A r t e r i a l  
P r e s s u r e  dur ing  P r e s s e r  Ref lexes  (M~m)  

Organ studied 

Small intestine 

~i leen 
dney 

Gastrocnemius muscle 

Original state 

' m a x i ~  
diameter of shunting 

I AVA (in ~2_)/ index 

45,6~1,3 [ 0,5• 
52,0~3,1 0,6• 
54,5~3,1 0,3• 
29,2• 0,4• 

Carotid sinus )re.or reflex 

maximal shunting 
diameter of 
AVA (in p) index 
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24,0--+3,9 0,3~0,07 
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l eve l  level  

Small intestine 
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Kidney 
Gastrocnemius muscle 

31,0~I,7 
26,2• 
25.0m5,4 
24, I~2,9 

54,7~1,9 
39,8• 
43,2m5,9 
22,7• 

0,25• 
0,3• 
0,3=0,1 

0,t5~0,06 
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Fig.  1. Dis t r ibu t ion  by d i a m e t e r s  of  m i c r o s p h e r e s  pas s ing  
th rough  v e s s e l s  of  s m a l l  in tes t ine  (I), sp leen  (II), k idney (IID, 
and g a s t r o c n e m i u s  m u s c l e  (IV) in ini t ia l  s ta te  (a) and dur ing 
c a r o t i d  s inus  p r e s s o r  r e f l ex  (b). A b s c i s s a ,  d i a m e t e r  of  m i c r o -  
s p h e r e s  (in /z}; o rd ina te ,  f r ac t ion  of  m i c r o s p h e r e s  of  each  d i a m -  
e t e r .  

M i c r o s p h e r e s  with d i a m e t e r s  of  up to 64 and 72 p r e s p e c t i v e l y  p a s s e d  t h rough  the AVAs of the sp leen  
and kidney dur ing  the c a ro t i d  s inus  p r e s s o r  ref lex ,  but m o s t  of  them were  between 24 and 48 /~ in d i a m e t e r  
(Fig. 1). The n u m b e r s  of  m i c r o s p h e r e s  of  al l  d i a m e t e r s  shunted th rough  the AVAs a l so  were  m u c h  s m a l l e r  
than  in the ini t ial  s ta te .  The m e a n  m a x i m a l  d i a m e t e r  of  the AVAs in t he se  o rgans  and the m i c r o s p h e r e  
shunt ing index @ere r educed  u n d e r  these  condi t ions  (Table 1). 

Dur ing  the c a r o t i d  s inus  p r e s s o r  re f lex  m i c r o s p h e r e s  up to 32 ~ in d i a m e t e r  p a s s e d  th rough  the blood 
v e s s e l s  of the g a s t r o e n e m i u s  m u s c l e ,  but the n u m b e r  of  shunted m i c r o s p h e r e s  f r o m  24 to 32 /~ in d i a m e t e r ,  
l ike the m i c r o s p h e r e  shunt ing index,  was c o n s i d e r a b l y  r educed .  The m a x i m a l  d i a m e t e r  o f  AVAs of  the  
g a s t r o c n e m i u s  m u s c l e  in these  e x p e r i m e n t s  was  r educed  only s l ight ly  (P > 0.1). 

S imi l a r  changes  in pa tency  of  the AVAs of  these  o r g a n s  a l so  were  o b s e r v e d  dur ing p r e s s o r  r e f l exes  
evoked by e l e c t r i c a l  s t imula t ion  of  a f fe ren t  f i be r s  of  the soma t i c  n e r v e s  (Table 1). 
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During pressor reflexes the greatest decrease in the maximal diameter of the AVAs took place in 
the spleen, the decrease was smaller in the kidney and gastrocnemius muscle, and in the small intestine 
there was a small increase. Meanwhile the microsphere shunting indices were reduced in all organs, 
possibly indicating a change in the total throughput of the AVAs of these organs during excitation of the 
sympathetic nervous system. 
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