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On the Role  of Ant id iu re t i c  H o r m o n e  in V o l u m e  

I t  h a s  been  shown  b y  DE WARDENER, MILLS et  al. ~ 
a n d  b y  o t h e r  i nves t i ga to r s  t h a t  h o m e o s t a t i c  na t r iu re s i s  
a n d  po lyu r i a  fol lowing t he  ex t race l lu la r  f lu id  vo lume  
e x p a n s i o n  w i t h  i soosmot ic  saline,  is s t a t i s t i ca l ly  signif- 
i c an t  a n d  b io logica l ly  i m p o r t a n t ,  even  if t he  level  of 
exogenous  a n t i d i u r e t i c  h o r m o n e  (ADH) in p l a s m a  is 
increased.  Con t inuous  in fus ion  of ' smal l '  doses of A D H  
has  since t h e n  widely  b e e n  used in s tud ies  of r ena l  response  
to  sal ine load, w i t h  t h e  a i m  of e l i m i na t i ng  a possible  non -  
specific n a t r i u r e t i c  effect  of a n  inc reased  d i s ta l  t u b u l a r  
load u n d e r  t he  cond i t ions  of expec t ed  d i lu t ion  a n d / o r  
ref lex d i m i n u t i o n  of t he  endogenous  A D H  release d u r i n g  
t he  ex t race l lu la r  f lu id  v o l u m e  expans ion .  However ,  on  
t he  o t h e r  h a n d ,  i t  has  b e e n  d e m o n s t r a t e d  t h a t  A D H  
itself  can  increase  r ena l  sod ium excre t ion  2-4. Th i s  
p r o b l e m  has  been  r e e x a m i n e d  in t h e  p r e s en t  work  b y  
c o m p a r i n g  t h e  v o l u m e  na t r iu res i s ,  po lyu r i a  and  some 
o t h e r  r e l a t ed  p a r a m e t e r s  in  sal ine loaded  r a t s  w i t h o u t  
a n d  w i t h  A D H  infus ion  in order  to  f ind  ou t  to  w h a t  
e x t e n t  exogenous  A D H  inf luences  r ena l  response  to  
a m o d e r a t e  ex t race l lu la r  f luid v o l u m e  expans ion .  

Material and methods. Five  ma le  W i s t a r  r a t s  (Velaz, 
P r a h a )  weigh ing  220-250 g were a n e s t h e t i z e d  b y  i.p. 
app l i ed  I n a c t i n  (P romon ta )  100 m g / k g  b o d y  wt. ,  sur-  
g ical ly  p r e p a r e d  (e.g. t r a c h e o t o m i z e d  a n d  ca ro t id  a r te ry ,  
j ugu l a r  vein,  f emora l  a r te ry ,  f emora l  ve in  a n d  u r i n a r y  
b l a d d e r  c a n n u l a t e d  w i t h  p o l y e t h y l e n e  ca the te rs ) ,  hepa r i -  
n ized  and  c o n t i n u o u s l y  infused  inulin-14C a n d  vaso-  
press in  (Sandoz)  25~zj/100 g b o d y  w. t . /min .  
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The effect of a continuous infusion of ADH on volume natriuresis 
and polyuria. Statistically significant differences (P < 0.05 and less) 
between the corresponding urine sampling periods in (means -4- S.E.) 
group of control rats (I) and the group of rats which were infused 
ADH during the extracellular fluid volume expansion with saline (II), 
are indicated with triangles. V, urine output in ill/rain; q- CH~O, 
clearance of the osmotically free water in [zl/min; UNaV, sodium 
excretion in MEq/min; INF, period in which 0.9% saline was infused 
i.v. Medium of the kidney weigth was 1.84 g. 

N a t r i u r e s i s  and P o l y u r i a  in Rats  

Fol lowing  t he  surgical  p r epa ra t i on ,  1 h equ i l ib ra t ion  
phase  and  t he  f i rs t  u r ine  s amp l ing  per iod  (control),  i n t r a -  
venous  in fus ion  of 0.9% sal ine in t h e  a m o u n t  of 4 %  of 
b o d y  wt.  was  comple t ed  in  t he  second 20 rain  per iod.  
La te r ,  3 s u b s e q u e n t  u r ine  samples  were t a k e n  a t  20 ra in  
in te rva l s .  Blood  samples  for ana lys i s  were w i t h d r a w n  in 
t he  midd le  of t h e  first ,  t h i r d  a n d  t h e  las t  per iod.  Blood 
pressure  was reg i s te red  b y  a t r a n s d u c e r  a n d  recorded  
b y  a p o l y g r a p h  ( expe r imen ta l  g roup  II). The  resu l t s  were 
c o m p a r e d  w i t h  t he  p rev ious ly  p a r t l y  p u b l i s h e d  resu l t s  5 
o b t a i n e d  in g roup  of r a t s  t r e a t e d  exac t ly  in  t h e  same  
way  b u t  w i t h o u t  t h e  in fus ion  of exogenous  A D H  (experi-  
m e n t a l  g roup  I). The  differences  in  resu l t s  were s t a t i s t i -  
ca l ly  e v a l u a t e d  b y  m e a n s  of a S t u d e n t  t - tes t  w i t h  t h e  
cor rec t ion  of t -c r i te r ion  if t he  F va lues  were s ign i f ican t  ~, ~. 

Results and discussion. The  resu l t s  are s u m m a r i z e d  
in t he  Figure.  I t  was  found  t h a t  t he  v o l u m e  p o l y u r i a  (V) 
decreased  s ign i f i can t ly  d u r i n g  a c o n t i n u o u s  in fus ion  of 
ADH.  This  was  caused  b y  t he  increase  of f ree -wate r  
r e a b s o r b t i o n  (group II). R e n a l  sod ium excre t ion  was 
unaf fec ted ,  as well  as t h e  p a t t e r n  of inulin-14C clearance,  
t u b u l a r  sod ium re j ec t ion  f rac t ions  and  b lood pressures .  

I n  conclusion,  exogenous  A D H  in  ' quas i  phys io log-  
ical '  doses d id  n o t  inf luence  v o l u m e  na t r i u r e s i s  d u r i n g  
m o d e r a t e  ex t race l lu la r  f luid v o l u m e  e x p a n s i o n  w i t h  
sal ine in  ra ts .  Consequent ly ,  i t  does no t  seem i m p o r t a n t  
to  a p p l y  A D H  for t h e  purpose  of more  a d e q u a t e  s tud ies  
of vo lume  na t r iures i s .  As v o l u m e  po lyur i a  was  d imin-  
ished b y  A D H  w i t h o u t  a n y  change  in s o d i u m  excre t ion ,  
i t  m a y  also be  conc luded  t h a t  u r ine  o u t p u t  d u r i n g  
i soosmot ic  ex t race l lu la r  f luid v o l u m e  e x p a n s i o n  is no t  
solely d e p e n d e n t  on  t he  decreased  p r o x i m a l  t u b u l a r  
r e a b s o r b t i o n  of sodium,  b u t  t h a t  u r ine  exc re t ion  is a t  
l eas t  p a r t l y  r egu l a t ed  i n d e p e n d e n t l y  b y  A D H  in t h e  
d i s t a l  neph ron .  These  f indings ,  however ,  do n o t  exclude  
a poss ib i l i ty  t h a t  large doses of A D H  could h a v e  inf lu-  
enced rena l  sod ium excre t ion ,  as m i g h t  h a v e  been  t h e  
case in  our  p rev ious  e x p e r i m e n t s  in wh ich  i.p. app l i ca t i on  
of h o m o g e n a t e s  of n e u r o h y p o p h y s e s ,  c o n t a i n i n g  large 
a m o u n t s  of ADH,  were used to  res tore  v o l u m e  n a t r i u r e -  
sis in h y p o p h y s e e t o m i z e d  r a t s  5. 

Zusammen/assung. An R a t t e n  wi rd  gezeigt,  dass  e ine 
A D H - I n f u s i o n  in n iedr iger  Dos ie rung  die N a t r i u r e s e  
u n t e r  e ther  ]3elas tung m i t  phys io log i scher  NaCI n i c h t  
beeinf luss t ,  w~thrend das  U r i n v o l u m e n  r eduz i e r t  wird.  
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