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W a t e r  I n t a k e :  I n f l u e n c e  on  D e v e l o p m e n t  of  Rat  S a l i n e  H y p e r t e n s i o n  

Chronic  d i e t a r y  sod ium excess leads to  t he  d e v e l o p m e n t  
of a r t e r i a l  h y p e r t e n s i o n  in m a n y  species a n d  a g iven  
a m o u n t  of sod ium load  is usua l ly  more  effect ive  w h e n  
a d d e d  to  d r i n k i n g  w a t e r  t h a n  whei1 a d d e d  to  t h e  food of 
an ima l s  d r i n k i n g  w a t e r  ad  lib. SAPIRSTEIN 1 specu la ted  
as ea r ly  as 1950 t h a t  t he  h y p e r t e n s i n o g e n i c  p roper t i e s  of 
sa l t  l oad ing  m i g h t  be  e n h a n c e d  b y  assoc ia ted  w a t e r  
res t r ic t ion ,  b u t  t h i s  h y p o t h e s i s  ha s  rea l ly  n e v e r  been  
t e s t ed  careful ly.  W e  s tud ied  th i s  ques t ion  b y  se lec t ive ly  
con t ro l l ing  a n d  i n d e p e n d e n t l y  v a r y i n g  sod ium a n d  w a t e r  
i n t a k e  in rats .  

Materials and methods. T h i r t y - s i x  ma le  Sprague-  
D a w l e y  rats ,  w i t h  a m e a n  b o d y  w e i g h t  of 130 g a n d  a 
m e a n  b lood  pressure  of 110 m m H g ,  were  r a n d o m l y  
d iv ided  in to  3 equa l  groups.  D u r i n g  t h e  7 weeks of exper i -  
m e n t ,  a l l  g roups  a te  low sa l t  p u r i n a  chow (0.47% NaC1) ; 
t h e i r  f luid i n t a k e  was recorded  daily,  t h e i r  sys tol ic  pres-  
sure was m e a s u r e d  weekly  w i t h o u t  anes thes i a  b y  ta i l  
p l e t h y s m o g r a p h y ,  a n d  t h e y  were t u b e  fed w i t h  10 ml  of 
f lu id  twice  a day.  

Sal t  a n d  w a t e r  r eg imen  a n d  sys tol ic  p ressure  a t  t he  
end  of 7 weeks are  s u m m a r i z e d  in t h e  Figure .  A n i m a l s  in  
g roup  i (Polydips ia)  were  t u b e  fed w i t h  300 m g  of NaC1/ 
d a y / r a t  for  2 weeks, 600 m g  for 3 weeks  a n d  900 m g  for 
2 weeks. T h e y  were a l lowed to d r i n k  dis t i l led  w a t e r  
c o n t a i n i n g  glucose 3% a n d  sacchar ine  0 .125%2;  t he i r  
ave rage  c o n s u m p t i o n  was 120 m l / d a y / r a t  a t  t he  7 th  week. 
The  f ina l  b lood  pressure  in  th i s  group,  117 m m H g ,  was 
n o t  s ign i f i can t ly  d i f fe ren t  f rom t i le  in i t i a l  va lue  of 114 
m m H g .  Three  d e a t h s  were acc identa l .  

R a t s  in  g roup  2 (ad lib.) were t u b e  fed w i t h  t he  same  
a m o u n t  of sod ium as g roup  1. T h e y  d r a n k  dis t i l led  w a t e r  
ad  l ib ;  t h e  ave rage  da i ly  c o n s u m p t i o n  was 80 ml  a t  t h e  
7 th  week  a n d  t he  f ina l  b lood pressure  was 126 m m H g .  

R a t s  in  g roup  3 ( thi rs t )  were t u b e  fed w i t h  300 m g  of 
NaC1 pe r  day,  d issolved in 20 ml  of d is t i l led  water ,  and  
dep r ived  of a n y  d r i n k i n g  water .  4 r a t s  h a d  died  b y  t he  
end  of t he  6 th  week;  t he  o the r s  looked w e a k  a n d  h a d  lost  
weight .  Desp i t e  t h e i r  poor  shape  a n d  t h e  f ac t  t h a t  t h e y  
c o n s u m e d  3 t i m e s  less NaC1 t h a n  t he  2 o the r  groups,  t h e i r  
ave rage  f ina l  b lood  pressure  was t he  h i ghes t  a t  133 m m H g ,  
s ign i f i can t ly  d i f fe ren t  f rom t h a t  of t he  f i rs t  (Polydipsia)  
group.  H a d  these  r a t s  n o t  b e e n  ill, t h e n  b lood  pressure  
m a y  conce ivab ly  h a v e  b e e n  higher .  

Discussion. These  d a t a  ind ica te  a pos i t ive  co r re l a t ion  
b e t w e e n  b lood  pressure  i n c r e m e n t  a n d  ra t io  of NaC1/H20 
c o n s u m e d  r a t h e r  t h a n  w i t h  ac tua l  a m o u n t  of inges ted  
salt .  Th i s  p h e n o m e n o n ,  wh ich  p r o b a b l y  s t ems  f rom rena l  
i n a b i l i t y  to  c o n c e n t r a t e  a n d  excre te  sa l t  loads  w i t h o u t  
a d e q u a t e  w a t e r  in take ,  could  exp la in  w h y  sa l t  l oad ing  
reg imens  w h i c h  differ  in  t h e i r  degree of w a t e r  r e s t r i c t ion  
also differ  in  t h e i r  h y p e r t e n s i n o g e n i c  effect iveness.  
T h i r s t  could  p rove  to  be  a useful  m e a n s  for p o t e n t i a t i n g  

e x p e r i m e n t a l  h y p e r t e n s i o n s  o the r  t h a n  saline.  F u r t h e r -  
more,  su rveys  t r y i n g  to  l ink  sa l t  c o n s u m p t i o n  of h u m a n  
popu l a t i ons  w i t h  t h e i r  b lood pressure  should  inc lude  d a t a  
on  w a t e r  inges t ion  s . 
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Systolic blood pressure (mean and 95% confidence interval) of uni- 
nephrectomized rats submitted to salt loading for 7 weeks. Values in 
group (thirst) were significantly higher (p<0.05 by variance analy- 
sis) than those in group (Polydipsia). Pressure elevation is inversely 
related to water intake. 

Rdsumd. Apr6s 7 semaines  de su rcha rge  sa l ine  admin is -  
t r6e p a r  gavage,  l ' a u g m e n t a t i o n  de t ens ion  ar t6riel le  
sys to l ique  de 3 groupes  de r a t s  un ineph rec tomis6s  soumis  
& di f f6rents  r6gimes d ' h y d r a t a t i o n  s ' av6 ra  6tre en  mei l leure  
corr61ation avec  le r a p p o r t  NaC1/H20 ing6r6 qu ' avec  la 
q u a n t i t 6  absolue  de sod ium ing6r6. La  self  p o u r r a i t  possi- 
b l e m e n t  po ten t i a l i s e r  d ' a u t r e s  formes  d ' h y p e r t e n s i o n  
exp6r imenta le .  
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The Caudate Spindle During Various Sleep Stages 

Li t t l e  is k n o w n  of t h e  s ignif icance of t he  s t r i a t u m  (cau- 
da t e  nuc leus  a n d  p u t a m e n )  w i t h  r ega rd  to  sleep. R. H E s s  
et  al. 1 h a v e  s h o w n  t h a t  e lec t r ica l  s t i m u l a t i o n  of t he  cau-  
da t e  nuc leus  in  t he  ca t  causes  akinesia .  T he  b e h a v i o u r  of 
t he  an ima l s  is, however ,  d i s t i nc t  f rom t h a t  wh ich  follows 
t h e  i n d u c t i o n  of sleep b y  t h a l a m i c  s t imu la t i on ,  be ing  more  
l ike a c a t a t o n i c  s tupor ,  a l though ,  to  q u o t e  these  au thors ,  
t h e  e l ec t roencepha lograph ic  p a t t e r n  is d i f f icul t  to  d i s t in -  

guish  f rom t h a t  of s p o n t a n e o u s  s leep.  HEATH a n d  HODES 2 
i nduced  drowsiness  a n d  sleep in m o n k e y s  a n d  h u m a n s  b y  
e lec t r ica l ly  s t i m u l a t i n g  t h e  head  of t h e  c a u d a t e  nucleus,  
a n d  s imi la r  resu l t s  were o b t a i n e d  b y  PARMEGGIANI3 wi th  
cats .  HERN~NDEZ-PEdN et  al. 4 i n i t i a t e d  sleep in t he  ca t  b y  
t h e  local  app l i c a t i on  of ace ty l cho l ine  to va r ious  b ra in  
s t ruc tu res ,  i nc lud ing  t he  c a u d a t e  nuc leus  a n d  p u t a m e n .  
I t  is i n t e r e s t i ng  to no te  t h a t  t he  la tenc ies  of onse t  of b o t h  


