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THE RELATIONSHIP  BETWEEN DOPAMINE AND THE EXCRETION OF WATER AND 
SODIUM I N  THE RAT 
M .  Akpaf f iong ,  P.H. Redfe rn ,  B.  Woodward, School  Of Pharmacy and  
Pharmacology, U n i v e r s i t y  of B a t h ,  C l a v e r t o n  Down, Ba th .  BA2 7AY. 

The e x i s t e n c e  of  dopamine rg ic  neu rones  i n  t h e  k idney  i s  now e s t a b l i s h e d ,  b u t  t h e  
f u n c t i o n  o f  dopamine (DA)  r e l e a s e d  from t h e  n e r v e s ,  and  the mechanisms c o n t r o l l i n g  
DA release rema ins  t o  be e l u c i d a t e d .  

A t t e n t i o n  h a s  r e c e n t l y  been  drawn t o  the C o r r e l a t i o n  be tween u r i n a r y  Na+ and  
u r i n a r y  DA (Alexande r  e t  a l ,  1974;  B a l l  24 L e e ,  1 9 7 7 ) ;  Conver se ly  B a l l  e t  a1 
(1978)  have  shown t h a t  DA i n  u r i n e  can  be a l t e r e d  i n d e p e n d e n t l y  o f  u r i n a r y  
N a +  . We have i n v e s t i g a t e d  the p o s s i b i l i t y  t h a t  r e n a l  DA release i s  s t i m u l a t e d  

by an  i n c r e a s e  i n  r e n a l  e x t r a c e l l u l a r  f l u i d  volume, i r r e s p e c t i v e  of t h e  o s m o l a r i t y  
Of t h e  e x t r a c e l l u l a r  f l u i d .  

Groups of 10 Male Wistar ra ts  were u s e d  t h r o u g h o u t ,  6h and  24h u r i n e  samples  b e i n g  
c o l l e c t e d  from i n d i v i d u a l  a n i m a l s ;  N a +  and  K+ w e r e  a s s a y e d  by f l ame  pho tomet ry ,  
and  DA by f l u o r i m e t r i c  a s s a y  a f t e r  a d s o r p t i o n  o n t o  a lumina  (Anton & S a y r e ,  1 9 6 4 ) .  

The e f f e c t  of d i f f e r e n t  i o n s  on e x c r e t i o n  p a t t e r n s  is  shown i n  T a b l e  la. I t  can  
be s e e n  t h a t ,  as e x p e c t e d ,  each  o f  the s a l t  s o l u t i o n s  p roduced  a s i g n i f i c a n t  
d i u r e s i s  and a c o r r e s p o n d i n g  n a t r i u r e s i s .  A s i g n i f i c a n t  c o r r e l a t i o n  (p<0.001)  
be tween DA and  both N a +  and  u r i n e  volume w a s  o b s e r v e d .  Only  a f t e r  NaHC03 w a s  
d i u r e s i s  n o t  accompanied by a measurab le  i n c r e a s e  i n  DA , b u t  t h i s  migh t  be 
accoun ted  f o r  by breakdown o f  DA i n  t h e  a l k a l i n e  u r i n e .  
from the a d m i n i s t r a t i o n  of d i u r e t i c s  (Tab le  l b ) .  From t h e s e  r e s u l t s  it is n o t  
p o s s i b l e  t o  separate t h e  i n f l u e n c e  of d i u r e s i s  and  n a t r i u r e s i s  on DA loss .  
However, examina t ion  of r e s u l t s  from w a t e r - l o a d e d c o n t r o l s  shows d i u r e s i s  w i t h o u t  
Na+- loss ;  i n  t h e s e  a n i m a l s  i n c r e a s e d  u r i n e  volume w a s  a s s o c i a t e d  w i t h  i n c r e a s e d  
u r i n a r y  DA. 

A s i m i l a r  p i c t u r e  emerged 

T a b l e  1 (a) S a l t s  

c o n t r o l  

Va lues  f o r  24h u r i n e  c o l l e c t i o n  
volume ( m l )  DA (nM) Sodium (mM) Po ta s s ium (@I) 

8 . 5  + 0 . 7  7 .5  f 0 .02  0 . 9 3  f 0 . 0 2  0 .23  L 0 . 0 3  
N a C l  3% 20ml.kg-1 1 2 . 7  f 0 . 7  22.5 t 1 . 5  7.44 f 0 . 3 0  0 . 3 6 %  0 .04  
K C 1  3% 20ml.kg-1 1 1 . 4  5 0 . 3  18.0 i 0.9 1 . 3 1  f 0.29  0 .96  f 0 .04  
N H 4 C 1  3% 20ml.kg-1 1 2 . 3  i 0 . 4  1 7 . 4  f 0 . 7  2 . 0 0 k  0.08 0 .32  f 0 .16  

NaHC03 3% 201nl .kg-~  11.1 L 0 .3  8 .6  % 0 . 2  3.90 f 0.18 0 .39  i 0 .12  
C a C 1 2  3% 20ml.kg-I 1 5 . 3  ? 1.1 18 .3  f 1.0 1 .49  t 0 .19  0 . 2 8 L  0 .03  

T a b l e  1 ( b )  D i u r e t i c s  Va lues  o f  6h u r i n e  c o l l e c t i o n  

C o n t r o l  (20rnl .  kg-lH2O) 5 .5  i 0 . 5  3.7 f 0 . 0 2  0.09 f 0 .02  0 .15  L 0 . 0 2  
water- loaded  (40ml.  kg- 1H20) 10 .4  f 1 . 2  6.2 f 0 . 3  0 .09  f 0 .02  0 .14  L 0.01 
Frusemide  30rng.kg-1 10 .2  +_ 0.8 9 . 4  f 0 . 7  0 . 6 9  * 0 . 0 7  0.05 f 0.09 

lOOrnq. kg-1 19 .7  f 1.3 15.7  F 1.1 0.90 2 0 . 0 4  0.11 * 0 .05  
Hydrochlor th iaz i i ie  30mg. kg-1 8.0 f 0 . 8  7.4 f 0 . 4  0 .44  f 0 .46  0 .04  i 0 . 0 2  

100mg.kg-1 10 .4  F 0.8 9 .4  f 0.8 0 . 4 3  f 0 . 0 3  0 .04  f 0.01 
T r i a m t e r i n e  30mg.kg-1 7 . 6  f 0 . 6  16 .4  i 1 . 5  1 . 1 2  f 0 . 1 2  0 .04  f 0.01 

100mg.kg-1 12 .7  k 0 . 3  1 8 . 2  f 1.2 1 .69  2 0 . 0 7  0 .03  % 0.01 

I n  f u r t h e r  e x p e r i m e n t s ,  i n j e c t i o n  o f  DA (10-50mq.kg-1 i . p . )  p roduced  a d o s e - d e p d -  
e n t  i n c r e a s e  i n b o t h  u r i n e  volume and u r i n e  N a +  . T h i s ,  w h i l e  f u r t h e r  s u p p o r t i n q  
a r e l a t i o n s h i p  be tween DA and  r e n a l  f u n c t i o n ,  does  n o t  h e l p  t o  e l u c i d a t e  which 
o f  t h e s e  t w o  v a r i a b l e s  i s  related m o s t  d i r e c t l y  t o  r e n a l  DA release.  A f u r t h e r  
i n t e r e s t i n g  and  as  y e t  u n e x p l a i n e d  o b s e r v a t i o n  is t h a t  t h e  e f f e c t s  o f  DA were 
b l o c k e d  by ch lo rp romaz ine  and  by p imoz ide ,  b u t  w e r e  p o t e n t i a t e d  b y  h a l o p e r i d o l .  
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