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Kine tocard iograms  of the lef t  and r ight  vent r ic les  were  r e c o r d e d  in puppies and adult dogs 
during development  of exper imenta l  r enovascu la r  hypertension.  The development  of h y p e r -  
tension in adult dogs led to shortening of the expulsion per iod,  but to its lengthening in 
puppies.  Vector analysis  of the k ine tocard iograms  showed that a syndrome of hypodynamia 
of the left  vent r ic le ,  followed by a syndrome of high diastolic p r e s s u r e ,  is obse rved  in adult 
dogs; in puppies a phasic  syndrome of high diastol ic  p r e s s u r e ,  followed by a syndrome of 
s tenosis  of the outlet t r ac t .  The phase  s t ruc tu re  of the r ight  ven t r icu la r  cycle was marked  
by the appearance  of a syndrome of hyperdynamia  as detected p rev ious ly  in the adult 
dogs. 
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Until r ecen t ly  the c h a r a c t e r  of changes in ca rd iac  function during the development  and subsequent 
course  of r enovascu la r  hyper tens ion r ema ined  unexplained. It  was suggested [12] that in the ea r ly  s tages  
of its format ion changes take place  in the cardiac  output in connection with a dis turbance of sodium metab-  
o l i sm [15]. One impor tant  cha rac t e r i s t i c  of the cont rac t i l i ty  of the m y o c a r d i u m  is the duration of the 
phases  of the card iac  cycle ,  but no information on changes in the phase  s t ruc tu re  of contract ions of t he r igh t  
and left  ventr ic les  during the development  of exper imenta l  r enovascu la r  hyper tens ion can be found in the 
l i t e r a tu re .  Cardiac  act ivi ty  is known to differ  in the intensity of functioning of the myocard ia l  s t r uc tu r e s  
[4], in the c h a r a c t e r  of nervous  and humoral  regula t ion [1], and in the phase  s t ruc tu re  of the cycle [2, 7, 10], 
at different age per iods .  

Accordingly,  in the investigation descr ibed  below the s t ruc tu re  of the cycle  of the r ight  and left  ven-  
t r i c l e s  was compared  during the per iod of format ion  of r enovascu l a r  hyper tens ion in puppies and adult 
dogs. 

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 21 puppies aged 2-3 months and 15 adult (3-5 years )  dogs. Renovas-  
cular  hypertension [13] was produced by s imul taneous measu red  cons t r ic t ion  of the lumen of both rena l  a r -  
t e r i e s .  The a r t e r i a l  blood p r e s s u r e  (BP) was r e c o r d e d  by the d i rec t  method in the f emora l  a r t e ry .  Kineto-  
c a r d i o g r a m s  (KCGs) were  r eco rded  by means  of a spec ia l  de tec tor  [5] in the fourth in tercosta l  space  on the 
r ight  for  the r ight  vent r ic le  and on the left  for  the left  ventr ic le .  Recording was c a r r i e d  out on the " E l c a r "  
e l ec t roca rd iograph  with the animals  at r e s t  and fixed in the supine posit ion (paper winding speed 100 
m m / s e c ) .  The ECG in lead  H was r e c o r d e d  synchronously  with the KCG. Invest igat ions were  c a r r i e d  out 
tn the initial s ta te  and on the 3rd and 14th days af ter  rena l  i schemia .  Control exper iments  we re  c a r r i e d o u t  
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on five adult  dogs 3 days a f t e r  a mock opera t ion .  Fo r  a 
m o r e  a c c u r a t e  i n t e r p r e t a t i o n  of the phase  shif ts  dur ing  
the deve lopmen t  of h y p e r t e n s i o n ,  vec to r  a n a l y s i s  of the 
KCG was used  [9]. 

EXPERIMENTAL RESULTS 

Simultaneous constriction of the renal arteries 

caused the BP to rise in the animals of both age groups. 

In puppies after 3 days BP reached 133.6 • 2.6 ram, and 

by the 14th day it was 156.0 4- 8.4 mm compared with its 

initial level of 105.6 4. 1.9 ram. The increase in BP of 

the adult dogs was somewhat less: from 152.6 4- 1.65 

mm initially to 184.5 • 3.91 on the 3rd day and 198.3 4. 

2.75 mm 2 weeks after renal isehemia. The duration 

of the cardiac cycle in the puppies by the 3rd day of 

renal ischemia was reduced to 0.288 -4- 0.014 see com- 

pared with  an in i t i a l  0.366 • 0.007 see  (P < 0.001), and 
by the 14th day it was back  to n o r m a l .  In adult  dogs the 
du ra t i on  of the c a r d i a c  cycle  on the 3rd  day a l so  was 
r e d u c e d  (0.541 4. 0.007 c o m p a r e d  wi th  an in i t i a l  0.615 

0.014 see; P < 0.001), and on the 14th day its initial level 
was restored. The increased heart rate in the adult 
dogs was the result of shortening of the expulsion period 
and of diastole, but in the puppies it was entirely the re- 
sult of shortening of diastole (Table I). 

Vector analysis of the KCG of the left ventriele of 
the adult dogs on the 3rd day after renal isehemia re- 
vealed a marked syndrome of hypodynamia, but on the 
14th day a syndrome of high diastolic pressure was the 
predominant feature. In the right ventricle evidence of 
hyperdynamia was followed on the 14th day by a syn- 
drome of h~-podynamia. 

On the 3rd day after renal isehemia the cardiac 
activity of the puppies was characterized by a phasic 
syndrome of stenosis of the outlet tract of the left ven- 
tricle, followed on the 14th day by a syndrome of high 
d ias to l i c  p r e s s u r e  and by c e r t a i n  f ea tu re s  of h y p e r d y -  
n a m i a  of the r igh t  v e n t r i c l e .  

Some i nve s t i ga t o r s  [8, 11] have o b s e r v e d  c l e a r  
ev idence  of a d i s tm 'bance  of the c o r o n a r y  c i r c u l a t i o n  in 
the e a r l y  s tages  of deve lopment  of r e n o v a s e u l a r  hype r -  
t e n s i o n  in adul t  dogs. Such a d i s t u r b a n c e  was  ev iden t ly  
connec ted  in these  e x p e r i m e n t s  wi th  the a p p e a r a n c e  of 
the hypodynamie  s y n d r o m e  [3, 6]. The s l ight  l e n g t h e n -  
[ng of the expuls ion  p e r i o d  in the puppies  with a r a i s e d  
a r t e r i a l  p r e s s u r e  could r e f l e c t  an i n c r e a s e  in the c a r -  
dine output [14, 16]. 

In the a n i m a l s  undergo ing  mock ope ra t ions  no 
ehmlges w e r e  fomld in the phase  s t r u c t u r e  of the cycle .  
The blood p r e s s u r e  and hea r t  r a t e  r e m a i n e d  the s a m e  
as before .  

It can be conc luded  f r o m  these  r e s u l t s  that  the 
m y o c a r d i u m  of the lef t  v e n t r i c l e  p o s s e s s e s  l e s s  mobi l i ty  
of its c o m p e n s a t o r y  r e a e t i o n s  to i n c r e a s e d  r e s i s t a n c e  
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to ejection in adult dogs than in puppies. The changes detected in the phase structure of the right ventricle 
suggest that the development of renovascular hypertension considerably modifies the circulation in the pul- 
monary system also. 
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