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The effect  of por tocava l  t ranspos i t ion  (PCT) on the genera l  hemodynamics  was studied in intact 
dogs and in dogs with exper imenta l  vasorena l  hyper tension.  In the exper imenta l  dogs the a r t e -  
r i a l  p r e s s u r e  fell af ter  PCT chiefly on account of a dec rease  in the pe r ipher . a lvascu la r  r e s i s -  
tance to the blood flow. In healthy dogs PCT caused no substant ia l  changes in the hemody-  
namics .  
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Changes in the por ta l  and caval  Mood flow, so  that blood f r o m  the infer ior  vena cava together  with 
blood f rom the kidneys and adrenals  is d i rec ted  into the l iver ,  whereas  blood f r o m  the por ta l  vein is d i rec -  
ted into the infer ior  vena cava to bypass  the l iver  (portocaval  t ranspos i t ion  - t~CT), hada  hypotensive action 
in dogs with exper imenta l  vasorena l  hyper tens ion [5, 7]. 

The object of this investigation was to study the effect  of PCT on the hemodynamies  in intact dogs and 
in dogs with exper imenta l  vasorena l  hypertension.  

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

Exper iments  were  ca r r i ed  out on 11 anes thet ized mongre l  dogs p r e l i m i n a r i l y  accus tomed to the ex-  
pe r imen ta l  situation. In the exper imenta l  g roup  of an imals  (five dogs) vasorena l  hyper tension was f i r s t  
produced by constr ic t ion of both renal  a r t e r i e s ,  and on the ninth to 12th day of a r t e r i a l  hyper tension,  the 
PCT operat ion was p e r f o r m e d  (Fig. 1). The animals  of the control group (six dogs) underwent the PCT op- 
e ra t ion  only. This operat ion was p e r f o r m e d  under endotracheal  e t h e r - o x y g e n  anes thes ia  combined with 
musc le  re laxan ts  [1]. The a r t e r i a l  p r e s s u r e  was m e a s u r e d  by a t acho-osc i l lographic  method [2]. The 
s t roke  volume of the h e a r t w a s  calculated by a physical  method [3] based  on the ECG, k tne tocard iogram,  
phonocard iogram,  and sphygmogram,  r e c o r d e d  on a Mingograph-34 appara tus .  The c i rcula t ing blood vol-  
ume was de te rmined  by the dye-dilution method using T-1824 as the indicator.  

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  

Analysis  of the hemodynamie  data in Table 1 shows that const r ic t ion of the rena l  a r t e r i e s  caused a 
significant  inc rease  in the blood p r e s s u r e .  The pe r iphe ra l  vascu la r  r e s i s t a n c e  was substant ia l ly  increased.  
The minute volume of the c i rcula t ion was unchanged and the c i rcula t ing blood volume was ve ry  sl ightly r e -  
duced. 

After  the PCT operat ion on the dogs with vasorena l  hyper tens ion  the a r t e r i a l  p r e s s u r e  fell s ignif i -  
cantly and this was accompanied  by a dec rease  in the pe r iphe ra l  vascu la r  r e s i s t ance .  On the seventh  day 
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TABLE 1. Some Hemodynamic Indices after  Por tocaval  Transposi t ion in Healthy Dogs and 
in Dogs with Vasorenal Hypertension (M 4-m) 

Index studied 

Mean arterial 
pressure (in 
mm Hg) 

Cardiac index (in liters/ 
rain/roD 

Heart rate (in beats/ 
rain) 

Stroke index (in 
ml/m ~) 

Specific peripheral re- 
sistance of vessels (in 
dynes. (sec -1) 
cm-5/m2) 

Circulating blood 
volume ~n ml/kg) 

initial 
data 

102• 

3,98+_0,15 

111_+3,9 

35,9.• 

2080+_ 96 

Control Experiment 

7th day 

99_+ 3,0 

4,0_+0,05 

116+_ 1,8 

35,2+_0,19 

1934+_ 57 

30th day 

101-+2,5 

3,84-+ 0,08 

107-+2,1 

35,8+_0,14 

2121+_70 

initial 
data 

107+_ 1,7 

3,76__-0,13 

I05-+ 3,7 

35,7+_0,2 

2320-+ 61 

109+_4,5 

hypertensior 
7th day 

132• 114• 

3,71+_0,29 4,54_+0,09 

104_+ 6,9 139-+ 4,0 

35,0+_0,25 32,6• 

2986+_205 2020-+ 107 

100-+3,7 117+_3,25 

30th day 

109+-4,1 

3,98__0,12 

113• 

35,2• 

2219• 128 

I19• 

! 

Fig. 1. Scheme of operation for por tocaval  
t ransposi t ion of the vesse ls :  1) supradiaphrag-  
matic portion of inferior vena cava; 2) l iver;  
3) subhepatic port ion of inferior vena cava; 4) 
proximal  portion of portal  vein; 5) inferior 
vena cava; 6) por ta l  vein; 7) adrenal;  8) kidney. 

after  PCT the minute volume of the circulat ion of these dogs was significantly increased because of a 
marked increase  in their  hear t  ra te  and a smal l  increase in the circulating blood volume. 

In the healthy dogs PCT caused no significant changes in the hemodynamics (Table 1). 

The hypotensive action of PCT in vasorenal  hypertension can thus be explained chiefly by a lowering 
of the per iphera l  vascular  r es i s t ance  to the blood flow. According to some workers  [4, 6], portal izat ion of 
the blood flowing f rom the kidneys and adrenals leads to metabolic conversion of tenth,  angiotensin, and 
aldosterone in the l iver,  to the abolition of secondary hypera ldos teronism,  and to a decrease  in sodium r e -  
tention. Consequently the Na/K ra t io  falls in the vessel  wall and the sensi t ivi ty of the lat ter  to vasocon-  
s t r i c to r  influences is reduced.  

The causes of the absence of any corresponding hemodynamic responses  to PCT in healthy dogs are  
not sufficiently clear .  It can be suggested that under normal  conditions the metabolic activity of the enzyme 
sys tems  of the l iver  is not as high as under pathological conditions, when the increased  concentration of 
hormones in the blood s t r e a m  facil i tates induction of the metabolic sys tems  of the l iver .  
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