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On the Pathogenesis of the Renoprival 
Hypertension in Dogs 

Confl ict ing opinions  exist ,  no t  only  regard ing  pa tho -  
genesis of the  so-called renopr iva l  h y p e r t e n s i o n  (GRoLL- 
MAN et  al. z), b u t  even on the  exis tence  of a to rm of hype r -  
t ens ion  due  to  the  absence  of renal  t issue.  GOLDBLATT ~ 
considers  it  an ar tefac t ,  due  to  u n d e t e c t e d  ove rhydra t ion ,  
while  LEONARDS e t  al. ~, HOUCK 4, and  ORIBSON e t  at. ~ 
c la im t h a t  o v e r h y d r a t i o n  per  se is no t  suff ic ient  to  pro-  
duce h y p e r t e n s i o n  if renal  t issue is p resen t .  

In  th is  paper ,  t he  resul ts  ob ta ined  in an  inves t iga t ion  
into these  po in t s  are descr ibed.  

Materials and methods. 

For  th is  research,  39 mongre l  dogs were used ranging  
in we igh t  f rom 8 to 22 kg. Arter ia l  pressure  was measu red  
according to GROLLMAN ~, and  dogs hav ing  values  h igher  
t h a n  150 m m  Hg  were  d iscarded.  

The  l igature  of the  ure ters  was m a d e  in a single opera-  
t ion,  wherems bi la tera l  n e p h r e c t o m y  was pe r fo rmed  in 
two  opera t ions .  I m m e d i a t e l y  a f te rwards ,  a single dose  of 
a b road  s p e c t r u m  ant ib io t ic  was admin i s t e r ed  in t ra-  
muscular ly ,  and,  dur ing  anuria ,  10 ml /kg /day  of a 40% 
dex t rose  solut ion was infused in t ravenous ly .  Ove rhyd ra -  
t ion was  ach ieved  by  the  m e t h o d  of HolJcK * and  peri-  
tonea l  dialyses according to GROLLMAN et  al. ~. 

The  ext racel lu lar  fluid c o m p a r t m e n t  was  measu red  w i t h  
t he  t h i o c y a n a t e  me thod ,  according to  CAROOZO et  al. s, 
while  the  blood vo lume was  ca lcula ted  f rom the  hema to -  
cr i t  va lue  and the  p l a sma  volume.  This  was  d e t e r m i n e d  
wi th  t h e  Coomassie blue, according to  TAYLOR et  al.~. 

Results 

Group 1: Dogs nephrectomized and maintained in water 
and sodium balance. Animals  in which  the  body  we igh t  
did no t  change  by  more  t h a n  10% of the  basal  figure 
dur ing  the  whole survival  period,  and  in which the  p lasma  
sodium did no t  al ter  s ignif icant ly,  were considered to  be 

in w a t e r  and  sod ium balance.  Dogs hav ing  g rea t e r  we igh t  
changes  and  suffer ing f rom severe v o m i t i n g  and /o r  diar-  
rhoea  were d iscarded.  
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Fig. 1. Behaviour of the blood pressure in dogs nephrectomized bi- 
laterally (nephrectomy indicates the removal of the second kidney) 
and maintained in water and sodium balance. No significant increase 

in the arterial pressure is detectable during anuria. 
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Fig. 2. Behaviour of the blood pressure and 
body weight in dogs nephrectomized bilaterally 
and in dogs submitted to ligature of the ureters. 
It is evident that, despite an increase of the 
body weight of the same magnitude in both 
groups of dogs, only the nephrectomized ones 
developed hypertension. 
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Fig. 3. Behaviour of the thiocyanate space and blood 
volume as a function of the changes in the body weight 
in dogs nephrectomized bilaterally and in dogs sub- 
mitted to ligature of the ureters. While the thiocyanate 
space increases in both groups, the expansion of the 
blood volume is detectable only in the nephrectomlzed 
animals. 

All the animals of this group, including those submitted 
to peritoneal lavage and surviving for longer periods of 
time, showed no appreciable increases in the arterial 
pressure (Figure 1). 

Group 2: All the dogs nephrectomized and overhydrated 
had an increase in the arterial pressure (Figure 2). In this 
group, the changes in the thiocyanate space, as well as 
those in the blood volume, were grossly proportional to 
the increase in the body weight occurring during anuria 
(Figure 3). 

Group 3: Dogs submitted to ligature o] the ureters and 
overhydration showed no significant changes in the arterial 
pressure during the whole period of anuria, despite an in- 
crease of the body weight of the same magnitude as that 
of the previous group (Figure 2). The changes in the thio- 
cyanate space were proportional to those in the body 
weight but  no significant increase was observed in the 
blood volume (Figure 3). 

Discussion 
Failure of hypertension to develop in the nephrecto- 

mized dogs maintained in water and sodium balance, 
strongly suggests tha t  the removal of both kidneys is not 
sufficient by itself to produce an increase in the blood 
pressure. The same finding has been described by MERRILL 
et al. l0 for renoprival humans submitted to repeated 
hemodialyses. 

However, when overhydration is produced in the 
nephrectomized dogs, the blood pressure immediately in- 
creases, as has been observed by HOUCK*, ORIBSON eL al. s 
and LEONARDS et al. 3. Overhydration appears to be 
necessary for blood pressure to increase in the nephrecto- 
mized dogs and, particularly, the expansion of the blood 
volume. This has been found also to be correlated with the 

hypertension resulting from the constriction of the renal 
arteries (LEDINGHAM et al, n). The expansion of the blood 
volume seems to be part, as a causal factor, of the  so-  
called renoprival hypertens ion,  s ince in dogs  with ligature 
of the ureters, whose blood volume remained c o n s t a n t  
despite the overhydration, no increase in the  arterial  
pressure was observed. The causes  of  the  dif ferent  distr i -  
but ion of the fluid administered in the two groups of dogs 
are unknown. 

Riassunto. L'ipertensione arteriosa non compare nel 
cane nefrectomizzato bilateralmente, se non si associa la 
iperidratazione. La iperidratazione, peraltro, non produce  
ipertensione nel cane con ureteri legati. Solo nei cani reno-  
privi e iperidratati si ha un aumento del volume del 
sangue. 
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