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Changes in some indices  of the hemod3mamics and gas exchange following c o m p r e s s i o n  of the ao r t a  
we re  s tudied in rabbi t s  with the spinal  co rd  divided at  the level  DT- 8 and in rabb i t s  with the a r t e r i a l  p r e s -  
su re  mainta ined  unchanged (by means  of a s t a b i l i z e r ) .  In the expe r imen t s  with s t ab i l i za t ion  of the a r t e r i a l  
p r e s s u r e  the blood flow in the upper  half  of the t runk was not s igni f icant ly  changed dur ing  c o m p r e s s i o n  of 
the abdominal  ao r t a .  The expe r imen t s  with d iv is ion  of the spinal  cord  fai led to e s t ab l i sh  that a f fe ren t  in-  
f luences  f rom the lower ,  i schemic  ha l f  of the t runk a r e  re f l ec ted  in the minute volume of the blood flow. 

Previous experiments showed that in intact rabbits and in rabbits with denervation of the aortic and 
carotid sinus reflexogenic zones the total oxygen demand and the arterial venous oxygen difference are re- 
duced during compression of the abdominal aorta, the minute volume of the heart (MVH) remains constant, 
and the blood flow above the point of compression is considerably increased. The only difference between 
the two groups is that in the denervated animals the arterial pressure (AP) increased much more during 
compression of the aorta than in the intact animals while the heart rate was not reduced, in contrast to the 

intact animals. 

Inthe present investigation changes in the blood flow during compression of the abdominal aorta 
were studied with the AP maintained constant and the effect of removal of afferent influences from the lower 

isehemie half of the trunk on the hemodynamics was examined. 

EXPERIMENTAL METHOD 

Exper imen t s  were  c a r r i e d  out on r abb i t s  of both sexes  weighing f rom 2.5-4 kg anes the t i zed  with u r e -  
thane.  The oxygen consumption was de t e rmi ne d  continuously throughout the expe r imen t  by means  of a 
c losed  s y s t e m .  The mean  A P  was r e c o r d e d  in the ca ro t id  a r t e r y .  The MVH was  ca lcu la ted  by F i e k ' s  
method.  The aor t a  was c o m p r e s s e d  be tween the s u p e r i o r  m e s e n t e r i c  and ce l i ac  a r t e r i e s ,  by  drawing on a 
l i ga tu re  brought  outside through a tourniquet .  In the e x p e r i m e n t s  of s e r i e s  I the AP was s t ab i l i zed  by 
means  of an appa ra tus  cons i s t ing  of a g lass  f lask ,  a m e r c u r y  m a n o m e t e r ,  and a r e s e r v o i r  containing phys -  
io log ica l  sa l ine ,  connected through a tube with the v a s c u l a r  s y s t e m .  The ca the te r  of the s t a b i l i z e r  was 
in t roduced into the ca ro t id  a r t e r y  or  the ao r t a  (through the s u p e r i o r  m e s e n t e r i c  a r t e ry )  as fa r  as  the level  
of the d iaphragm.  In the l a t t e r  case  the lumen of the ao r t a  was cons t r i c t ed  to the th ickness  of the i n t r o -  
duced ca the t e r .  By squeezing on a bulb with a valve ,  a i r  was forced  into the s y s t e m ,  es tab l i sh ing  i t  to a 
p r e s s u r e  co r r e spond ing  to the AP as p r ev io us l y  m e a s u r e d  in the rabbi t .  In the expe r imen t s  of s e r i e s  II 
the spinal  cord  was divided at  the l eve l  D7- 8 a f t e r  i r r i g a t i o n  of the point of d iv i s ion  with 2% proca ine  so lu-  

t ion.  The expe r imen t s  began 1 h a f te r  d iv is ion .  

EXPERIMENTAL RESULTS AND DISCUSSION 

Compression of the Abdominal Aorta in Rabbits with Stabilization of AP 

In the experiments using a stabilizer, the AP remained unchanged after compression of the aorta (15 
experiments), its greatest increase being 5-7 mm (in the experiments without stabilization the level of the 
AP rose on the average by 28 mm during compression of the aorta). The oxygen consumption and pul- 
monary ventilation were reduced in these experiments just as in the experiments without AP stabilization. 

Physiological Laboratory, A. V. Vishnevskii Institute of Surgery, Academy of Medical Sciences of the 
USSR, Moscow. (Presented by Active Member of the Academy of Medical Sciences of the USSR A. A. Vish- 
nevskii.) Translated from Byulleten' l~ksperimental'noi Biologii i Meditsiny, Vol. 67, No. 3, pp. 26-28, 
March, 1969. Original article submitted July 15, 1968. 

242 



TABLE 1. Changes in Hemodynamics and Gas Exchange in Rabbits in Experiments with AP Stabilization 
during Compress ion of Abdominal Aorta 

I 

Index studied 

Oxygen consumption (in ml/min)  
Arter iovenous oxygen difference (in vols.  %) 
MVH (in ml /min /kg)  
Pulmonary ventilation (in ml/min) 
AP (in mm Fig) 
Heart  rate 
Systolic volume (in ml) 

Before 

compression 

of aor ta  

21.9" 1.4 
4.1+0.26 

188.8• 
615.6• 

90-+3 
264• 
2.2i-0.3 

During 
compress ion  

of aorta 

13.7 • 1.3 
4.18• 

111.6• 

467.1• 

95~2.5 

257~7 

1.4• 0.2 

P 

<0.01 
~0.5 
<0.01 
< 0.0! 

~0.05 
<0.01 

TABLE 2. Changes in Hemodynamics and Gas Exchange during Compress ion  of Abdominal Aorta in Rabbits 
with Divided Spinal Cord 

Index studied 

Oxygen consumption (in ml/min) 
Arter iovenous oxygen difference (in vols .  %) 
MVH (in ml /min /kg)  
Pulmonary  ventilation (in ml/min) 
AP (in mm Hg) 
Hear t  rate 
Systolic volume (in ml) 

Before 
compress ion  

of aor ta  

24.5• 
4.4• 
187 + 16 

54.1• 
674• 
269~:17 
2.5• 

During 
compres  sion 

of aorta  

i6.2=~1.5 
2.8+0.3 
198+29 

91.4• 
560• 
262~16 
3.1• 

P 

<0 .0 t  
<0.01 
~0.6 
<0.01 
<0.05 
<0.05 
~0.1 

The hear t  rate was unchanged. The oxygen concentrat ion in samples of mixed venous blood taken during 
compress ion  of the aorta  was a lmost  indistinguishable on the average f rom the original level. The IVFVH 
under these conditions was reduced (Table 1). 

It is important  to emphasize ,  therefore ,  that in contras t  to the experiments  without AP stabilization, 
in which the AP was always increased af ter  compress ion  of the aor ta  but the MVH remained a lmost  un- 
changed, in the exper iments  with stabilization the MVH fell sharply.  This dec rease  in MVH was p ropor -  
tional to the dec rease  in oxygen consumption, as revealed by the unchanged ar ter iovenous oxygen difference.  
Consequently, in the exper iments  without stabil ization of the AP, the blood flow in the upper half of the 
trunk was increased  (as shown by the decreased  ar ter iovenous difference),  while in the experiments  with 
AP stabilization the blood flow remained normal  af ter  compress ion  of the aor ta  (arteriovenous difference 
unchanged). 

C o m p r e s s i o n  o f  t h e  A o r t a  in  R a b b i t s  w i t h  D i v i d e d  S p i n a l  C o r d  

In this se r ies  (10 experiments)  the intension was to abolish some of the afferent  influences on the 
ca rd iovascu la r  sys tem probably ar i s ing  under the influence of compress ion  of the aorta  f rom the lower, 
i schemic  half  of the trunk. 

After  division of the spinal cord  at the level DT_ 8 the AP fell considerably despite the fact that the 
remaining indices of the hemodynamics  and gas exchange were identical with the initial indices in the other 
se r i e s  of experiments  (Table 2). 

Compress ion  of the aorta  under these  conditions was accompanied by a decrease  in oxygen consump- 
t ion and in the ar te r iovenous  oxygen difference.  The mean value of the MVH was increased,  but not by a 
s ta t is t ical ly  significant degree.  The shape of the curve of increase  in AP during compress ion  of the aor ta  
was the same as that for intact rabbits.  

Hence, in the animals with a divided spinal cord ,  compress ion  of the abdominal aor ta  produced the 
same changes in the circulat ion (AP, MVH) as in intact rabbits .  
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To sum up the resul ts  of this investigation, it will be recognized that in neither ser ies  of experiments  
could any reflex influences be demonstra ted f rom the lower half of the trunk on the circulat ion in the upper 
half. In fact, in the exper iments  of ser ies  I with AP stabilization the MVH remained relat ively constant 
and adequate to the oxygen consumption, despite the ischemia in the lower half of the trunk. In the exper i -  
ments of se r i e s  II, division of the spinal cord had no significant effect on changes in the circulation in the 
upper half of the trunk consequent to compress ion  of the abdominal aorta .  The suggestion which has been 
made,  that the blood flow in the upper half of the trunk is increased during compress ion  of the aorta  through 
reflex st imulat ion of r ecep to r s  in the lower,  ischemic half, was not therefore  confirmed by this investigation. 
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