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By inbreeding between a hypertensive Wistar male and normotensive Wistar female rat  a 
colony of ra ts  was obtained in which a r te r ia l  hypertension was observed between the ages of 
1.5 and 4 months (maximal a r te r ia l  p r e s su re  145-170 mm Hg compared  withthe normal  100- 
120 mm Hg). In the males the mean values of the a r te r ia l  p r e s su re  were higher than in the 
females.  By the age of 5-6 months the a r te r ia l  p r e s su re  was at the normal  level. At the 
period of maximal a r te r ia l  p r e s s u r e  no macroscopic  changes in the internal organs nor 
changes in their  weight were seen compared with normotensive Wistar rats .  No differenoes 
were found in the p lasma concentrat ions of sodium, potass ium, and chlorides or  in the dis-  
tribution of sodium and potass ium between the intra-  and extracel lu lar  fluid in the heart .  
In ra ts  with spontaneous t r ans i to ry  hypertension there  was a larger  increase  in the p lasma 
11-hydroxycor t icos tero id  concentrat ion after injection of the dopamine-f i -oxidase inhibitor 
sodium diethyldithiocarbamate.  

Inherited a r te r ia l  hypertension in animals is a model suitable for use when studying the genetic basis  
and pathophysiologieal mechanisms of this state. Strains of rabbits [4], dogs [16], and ra ts  [7, 13, 15] with 
heredi ta ry  a r t e r i a l  hypertension have been described.  Rats are  the most  interest ing of these animals be-  
cause of their  relat ively short  reproduct ive cycle and because it is possible to investigate large groups of 
animals.  Rats with heredi ta ry  hypertension are  distinguished by a number of features:  elevation of the 
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Fig. 1. Age changes in a r te r ia l  p r e s -  
sure  in male Wistar ra ts  with normal  
(1) and ra ised  (2) a r te r ia l  p ressure .  
Short ver t ical  lines represent  l imits 
of variat ions of pa ramete r  at different 
age periods.  Abscissa ,  age of animals 
(in months); or  dinate, maximal  a r te r ia l  
p r e s s u r e  (in mm Hg). 

a r t e r ia l  p r e s su re  in animals of the Dahl s t ra in  a r i ses  only after  
administrat ion of an excess of NaCI, whereas in rats  of the Oka- 
moto s t ra in  the hypertension is independent of the salt intake [10]. 
Animals of the Smirk  s t ra in  differ in the increased react ivi ty  of 
their  vesse ls  to the action of p r e s s o r s  [9, 12], which is not found 
in rats  of other s t rains  [6]. 

In the investigation descr ibed below an attempt was made to 
breed a colony of rats  with heredi ta ry  hypertension and to study 
some indices of e lectrolyte  and cor t icos tero id  metabol ism in these 
animals.  

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

The maximal  a r te r ia l  p r e s su re  was measured  by means of 
a p iezoelect r ic  pulse sensor  on the tail in animals lightly anesthe-  
t ized with ether [3]. The sodium and potass ium concentrations in 
the blood plasma and t issues  were determined by flame photome- 
try.  The distribution of e lectrolytes  between the int ra-  and ex- 
t race l lu la r  fluid, allowing for the chloride space [2, 11], was cal-  
culated by the equations of Cort  and Fencle [5]. The p lasma 
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T A B L E  2. Ef fec t  of Sod ium D i e t h y l d i t h i o c a r b a m a t e  on l l -  
H y d r o x y c o r t i c o s t e r o i d  Leve l  (in g%) in Blood P l a s m a  of 
Ra ts  (M 4- m) 

Group of animals 

Intact . . . . . . . . . . . . . . . .  
Spontaneous transitory 

hypertension . . . . . . . . . .  
P 

Untreated 

28-----3,6 

30-+-4,2 
>0,1 

3 h after 
injection 
of sodium 
diethyldi- 
thiocar- 
bamate 

7522,0 

92-----3,4 
<0,05 

<O,OOl 

<0,001 

l l - h y d r o x y c o r t i c o s t e r o i d  l e v e l  was  d e t e r m i n e d  f l u o r i m e t r i c a l l y  [1]. 
S u p r a r e n a l  h y p e r t e n s i o n  in r a t s  was  p r o d u c e d  b y  p i e r c i n g  both  a d r e -  
n a l s  wi th  a s i l k  t h r e a d  s o a k e d  in t u r p e n t i n e .  The  a n i m a l s  w e r e  s t u d i e d  
fou r  w e e k s  a f t e r  the  ope ra t ion �9  M e t o p i r o n e  h y p e r t e n s i o n  was induced  
by  i n t r a p e r i t o n e a l  i n j ec t ion  of 100 m g / k g  m e t o p i r o n e  (Ciba) once  a day  
fo r  6 -8  days .  The  r a t s  of t h i s  g roup  r e c e i v e d  1% NaC1 so lu t i on  to  
dr ink .  

E X P E R I M E N T A L  R E S U L T S  

E x a m i n a t i o n  of  the  g roup  of W i s t a r  r a t s  a t  the  age of two months  
r e v e a l e d  a m a l e  wi th  a m a x i m a l  a r t e r i a l  p r e s s u r e  of 170 m m  Hg. (The 
n o r m a l  p r e s s u r e  fo r  r a t s  of the  c o r r e s p o n d i n g  age  and we igh t  is  100 4- 
2.2 m m  Hg.) Th is  p a r a m e t e r  r e m a i n e d  unchanged  fo r  two m o n t h s ,  a l -  
though the  a n i m a l s  showed  no e x t e r n a l  p a t h o l o g i c a l  f e a t u r e .  F o u r  l i t -  
t e r s  ( f i r s t  g e n e r a t i o n )  n u m b e r i n g  22 i nd iv idua l s  (12 m a l e s  and 10 f e -  
m a l e s )  w e r e  o b t a i n e d  f r o m  th i s  m a l e  and a W i s t a r  f e m a l e  with n o r m a l  
a r t e r i a l  p r e s s u r e .  A r t e r i a l  h y p e r t e n s i o n  was  found in 50% of the  a n i -  
m a l s  at  the age  of two to fou r  mon ths :  the  m a x i m a l  a r t e r i a l  in the  
m a l e s  was  165 4- 4.6 m m ,  in the  f e m a l e s  145 4- 3.1 m m  Hg. 

It was  hoped  b y  s e l e c t i v e  i n b r e e d i n g  to ob t a in  two co lon i e s  con-  
s i s t i n g  of h y p e r t e n s i v e  and n o r m o t e n s i v e  r a t s  of the  s a m e  c l an ,  but  
the  r e s u l t s  showed tha t  in the  s econd  g e n e r a t i o n  h y p e r t e n s i v e  i n d i v i d -  
u a l s  w e r e  found e q u a l l y  f r e q u e n t l y  (67%) in both  g roups .  Subsequen t ly  
the  n o r m o t e n s i v e  i nd iv idua l s  w e r e  r e j e c t e d .  In the  t h i r d  and four th  
g e n e r a t i o n s  the  f r e q u e n c y  of a r t e r i a l  h y p e r t e n s i o n  c a m e  c l o s e  to  75%. 

The m o s t  c h a r a c t e r i s t i c  f e a t u r e  of t h i s  co lony  was  the  t r a n s i t o r y  
c h a r a c t e r  of the  h y p e r t e n s i o n  (Fig.  1), which  was  o b s e r v e d  s t a r t i n g  
f r o m  1.5 mou ths  (when the  a r t e r i a l  p r e s s u r e  cou ld  f i r s t  b e  m e a s u r e d  
b y  the  me thod  used)  and not  b e y o n d  the  age  of  f ive  mon ths :  Th i s  type  
of p a t h o l o g y  was  d e s c r i b e d  as  " spon taneous  t r a n s i t o r y  h y p e r t e n s i o n . "  
It is  i n t e r e s t i n g  to note  tha t  in the  m a l e  a n c e s t o r  of t h i s  co lony  the a r -  
t e r i a l  p r e s s u r e  at  the  age  of s i x  m o n t h s ,  i .e �9  at  the  t i m e  when the  
p r o g e n y  was  ob t a ined ,  a l so  was  n o r m a l .  

At n e c r o p s y  on the  a n i m a l s  no m a c r o s c o p i c  c ha nge s  w e r e  found 
in the  i n t e r n a l  o r g a n s .  The weight  of t h e s e  o r g a n s  was  the  s a m e  as  
tha t  of the  n o r m o t e n s i v e  r a t s .  

In spon t aneous  t r a n s i t o r y  h y p e r t e n s i o n ,  un l ike  in o t h e r  t y p e s  of 
e x p e r i m e n t a l  h y p e r t e n s i o n  in r a t s  (when the  l e v e l  of i n t r a c e l l u l a r  s o -  
d ium in the  h e a r t  is  i n c r e a s e d ) ,  t h e r e  was  no change  in the  c o n c e n t r a -  
t ion  of e l e c t r o l y t e s  in the  p l a s m a  o r  in t h e i r  d i s t r i b u t i o n  b e t w e e n  the  
i n t r a -  and e x t r a c e l l u l a r  f lu id  in the  h e a r t  (Tab le  1). 
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In ra ts  with spontaneous t r ans i to ry  hyper tension the initial p lasma l l - h y d r o x y c o r t i c o s t e r o i d  level was 
unchanged although the response  to injection of sodium diethyldi thiocarbamate was considerably increased 
(Table 2). 

Activation of the p i tu i t a ry -adrenocor t i ca l  sys tem by substances blocking catecholamine biosynthesis ,  
including the dopamine-f i -oxidase  inhibitor sodium diethyldi thiocarbamate,  is associa ted with inhibition of 
hypothalamic noradrenerg ic  mechanisms [8, 14]. These  resul ts  a re  indirect  evidence that the activity of 
these mechanisms is increased during spontaneous t r ans i to ry  hypertension.  

A colony of ra t s  was thus obtained with significant elevation of the a r t e r i a l  p r e s s u r e  at an ear ly  age 
and with disturbance of the reac t iv i ty  of at least  one link in the chain of centra l  regulat ion of endocrine func- 
tions. 
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