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The hemodynamics  and gas exchange in rabbi ts  after  constr ic t ion of the abdominal aor ta  were studied 
before and after  denervation of the carot id sinus and ca rd io -aor t i c  reflexogenic zones.  These zones were 
shown to l imit the inc rease  in a r te r ia l  p r e s s u r e  and to produce the slowing of the pulse developing during 
constr ict ion of the abdominal aor ta .  However, the minute volume of the heart,  the a r te r io -venous  difference 
of 02, and the oxygen consumption showed s imi lar  changes during constr ict ion of the aor ta  in intact and de- 
nervated rabbits .  

Invest igations [2, 4, 7, 12, 13] have shown that in coarcta t ion of the aor ta  pers is tent  a r te r ia l  hyperten-  
sion develops in the upper half of the trunk. The l i te ra ture  on changes in the card iovascular  system in ex- 
per imenta l  animals  af ter  simulation of this defect is extensive [1, 3, 5, 6, 8-11]. However, it is not yet 
c lear  to what extent the reflexogenie zones of the card iovascu la r  system located above the point of cons t r ic -  
tion of the aor ta  (aortic and carotid sinus zones, the dep re s so r  zone of the left ventricle) par t ic ipate  in r e -  
gulation of the minute volume of the hear t  and gas exchange. 

In the present  study a s imultaneous investigation was made of changes in the hemodynamics,  oxygen 
consumption, and blood gas composit ion during the f i r s t  minutes after  interruption of the blood flow along 
the descending aor ta  in intact rabbi ts  and in rabbi ts  with denervated aor t ic  and carotid sinus reflexogenic zones .  

EXPERIMENTAL METHOD 
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Fig. 1. Constr ict ion of aor ta  of intact rabbit  (A)and 
rabbit  with denervated corotid sinus and aor t ic  r e -  
flexogenic zones (B). F r o m  top tobot tom:  AP curve ,  
m a r k e r  of constr ic t ion and re lease  of aorta,  t ime 
marke r  5 sec. 

Exper iments  were  ca r r i ed  out on rabbi ts  of 
both sexes weighing 2.3-4 kg anesthetized with 
urethane (1.1-1.5 g /kg  body weight). Throughout 
the experiment  the total oxygen consumption was 
measured  continuously by means  of a closed sy-  
stem. The mean a r te r ia l  p r e s s u r e  (AP) was r e -  
corded in the carot id a r t e ry .  The minute volume 
of the hear t  was calculated by the Fick method. 
To obtain mixed venous blood a polyethylene 
catheter  was introduced into the right hear t  through 
the r ight  external  jugular vein. The blood oxygen 
saturation was determined by means  of a type 
0-57 oxymeter .  Laparotomy was pe r fo rmed  
through a midline incision and the abdominal aor ta  
was mobilized. Between the super ior  mesen te r ic  
and cel iac a r t e r i e s  a l igature was passed  beneath 
the aor ta  and its ends brought out through a tour -  
niquet. The aor ta  was gradually constr ic ted by 
drawing the l igature tight for an assigned t ime. 
Denervation was ca r r i ed  out by dividing the aor t ic  
and carot id sinus nerves .  The ECG was recorded  
to determine the hear t  ra te .  
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T A B L E  1. C h a n g e s  i n  H e m o d y n a m i c s  a n d  G a s  E x c h a n g e  

d u r i n g  C o n s t r i c t i o n  o f  A b d o m i n a l  A o r t a  i n  I n t a c t  R a b b i t s ,  

M 4 - m  

Before con- Du.ring con- 
Index siriction of strictzon of P 

aorta aorta 

O2 consumption (in ml /min)  19• 11,9-+0,9 <0,01 

Arterio-venous difference 
%HbO2 34,5_+1,6 23,2+1,4 <0,01 

vols.%02 4,3•  2,9-+0,2 

Minute voIume of heart 
�9 ml /min  472,9• 435,7-+40,1 ~ 0 , 1  
ml /min/kg  169• 161,8--+ 16,9 

AP (in mm Hg) 
Pulmonary ventilation (in mI/min)  
Respiration rate 
Heart rate 
Systolic volume (in ml) 

95,7• 
542___36 

45,7_+2,3 
260___5 

1,76-0, 13 

123,8_+4,2 <0,0I 
458-+32 <0,01 

45,I+4,4 ~ 0 , 5  
237-+7,4 <0,01 

1,80-+0,14 ~.0,9 

TABLE 2. Minute Volume of the Heart and Gas Exchange before and after Denervation and during 
Constriction of Aorta, M • m 

During con- 
Index Initial (I) After denervation p striction of P 

(If) I and II aorta (III) II and III 

A r t e r i o - v e n o u s  d i f f e r e n c e  

%HbO 2 

vols. %02 
02 consumption (in ml/min) 
Minute volume of heart 

ml/min 
ml/min/kg 

A P  ( in  m m  Hg) 

34.2 
4.4 

19.3 

451  

172.6  

93 .3  

• 2 .9  3 4 . 2  4 

• 0.3 4 . 4  • 

4- 1 .5  17 .9  • 

4- 45  

• 15 .5  165 4- 

• 4 . 9  89 .6  4 

3.0 
0.4 

1 .1  

430  • 56 

0.i 

21.3 • 2.8 
2.8 • 0.4 

ii.I • I.i 

0.1 440  • 65 

Pulmonary ventilation 
(in ml/min) 

Respiration rate 
Heart rate 
Systolic volume (in mD 

460  • 14 

52~ • 3 .7  

264  • 12 

17 • 0 .2  

18 
5.9 

0.01 

0.6 

169 .1  • 23 

136 .4  • 4 .8  

4 1 1  • 12 

52 .6  • 4 . 2  

264  • 13 

1.6 • 0 .2  

320 + i0 
53.3 • 4.5 
263 • 13 
1.6 • 0.I 

< 0 .01  

< 0 .01  

0 . 7  

< 0 .01  

< 0.01 

0.4 

0.6 

EXPERIMENTAL RESULTS 

In the experiments of series I (20 animals) changes in the hemodynamics and gas exchange were stud- 
ied in intact rabbits during constriction of the abdominal aorta. In series II (14 rabbits) the same changes 
were determined after denervation of the reflexogenie zones. 

Interruption of the blood flow along the aorta was accompanied by a rapid increase in AP which reach- 
ed a maximum after 3-4 min (Fig. IA). Of the 15 experiments in which the aorta was constricted for 15- 
25 rain, in 8 the maximal AP persisted for 7-10 rain, after which it fell slightly although still remaining 
23% above its initial level at the end of constriction. In 2 animals the AP rose to its maximum and remain- 
ed at the same level until the end of occlusion. Only in 5 rabbits did the AP begin to fall after reaching a 

maximum, so that after 10-13 rain it was equal to or even a little below the initial level, despite continued 
occlusion of the aorta. 

During constriction of the aorta the 02 consumption fell distinctly, as a result of exclusion of the cir- 
culation in the lower half of the trunk (Table i). After restoration of the blood flow through the aorta, this 
disturbance disappeared completely. 
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The oxygen sa tura t ion  of the a r t e r i a l  blood r ema ined  unchanged, while the sa tura t ion  of the mixed 
venous blood was inc reased  on the ave rage  by 20%. As a resul t ,  the a r t e r i o - v e n o u s  di f ference  was reduced.  
The hemoglobin concentra t ion  in the blood r ema ined  constant .  Small  f luctuations were  obse rved  in the 
minute  volume of the hear t ,  but on the ave rage  it r ema ined  a lmos t  unchanged af ter  cons t r ic t ion  of the aor ta  
(Table 1). The hear t  r a t e  fell  on the ave rage  f r o m  260-237 bea t s / ra in ,  while the systol ic  volume of the 
hear t ,  although vary ing  slightly f rom one exper iment  to another,  on the ave rage  r ema ined  a lmos t  unchanged. 

The a lmos t  comple te  equality of the card iac  output before  and a f te r  in te r rupt ion  of the blood flow 
through the aor ta  is  evidence,  it mus t  be s t r e s sed ,  of a sha rp  i nc r ea se  in the blood flow in the upper  half  of 
the trunk.  This  can a l so  be seen by examinat ion  of data for the deg ree  of oxygen sa tura t ion of the mixed 
venous blood: i t s  i nc r ea s e  indicates  an i nc r ea se  in the ra t io  between blood flow and me tabo l i sm (an i n c r ea se  
in oxygen consumption).  

Af ter  divis ion of the aor t i c  and carot id  sinus ne rves ,  the AP and hea r t  r a t e  r o s e  sharply  at once, to 
110.8 m m  Hg and 275 b e a t s / m i n  re spec t ive ly ,  and r ema ined  inc reased  for  2-3 rain, a f t e r  which they r e -  
turned to va lues  c lose  to the i r  init ial  l eve l .  Af te r  denervat ion  the 02 consumption, minute volume of the 
hear t ,  and a r t e r i o - v e n o u s  d i f fe rence  were  p rac t i ca l ly  unchanged (Table 2). 

Constr ic t ion of the ao r t a  in the denerva ted  rabbi t s ,  jus t  as  in the intact  animals ,  reduced the O 2 con- 
sumption and a r t e r i o - v e n o u s  difference,  while the minute  volume of the hea r t  a lso  r ema ined  substant ia l ly  
unchanged. The hea r t  r a t e  in the denerva ted  animals ,  by con t ras t  with the intact,  r ema ined  the same  as  be -  
fore  occlusion.  The ma in  d i f ference  was a m o r e  m a r k e d  inc rea se  in AP during occlusion of the aor ta  in 
the denerva ted  rabb i t s .  The shape of the curve  of the i nc r ea se  in AP was a lso  modif ied slightly in these 
an ima l s  (Fig. 1B). 

The changes in 02 consumption,  a r t e r i o - v e n o u s  di f ference,  minute  volume of the hear t ,  and pulmonary  
venti lat ion during occlusion of the ao r t a  a r e  thus independent of denerva t ion  of the ao r t i c  and carot id  sinus 
zones .  At the same  t ime,  the dynamics  of the AP in the denerva ted  an ima l s  d i f fered  sharply  f rom the in-  
tac t  rabbi t s .  The ref lexogenic  zones l imit  the i nc rea se  in AP and a re  respons ib le  for  the dec r ea se  in 
the hear t  r a t e  during occlusion of the aor ta .  

It can be concluded that  regula t ion  of the card iac  output, the blood supply to the upper  half of the 
trunk, and the AP during occlusion of the ao r t a  takes  p lace  in different  ways:  the ref lexogenie  zones  in- 
ves t iga ted  pa r t i c ipa te  only in regula t ion  of the AP. The i nc rea se  in blood supply in the upper  half  of the 
t runk and the d e c r e a s e  in the a r t e r i o - v e n o u s  d i f ference  of 02 p e r s i s t  comple te ly  a f te r  denervat ion of the 
carot id  sinus and aor t i c  zones .  
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