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Vagal  In f luences  on  A D H  Re lease  in the  C o n s c i o u s  D o g  

There  are d a t a  ind ica t ing  t h a t  t he  s p o n t a n e o u s  a c t i v i t y  
a n d  t he  osmot ic  r e a c t i v i t y  of t he  h y p o t h a l a m o - h y p o p h y -  
seal an t id iu re t i c  s y s t e m  are  ref lexly  inf luenced  b y  t he  
i soosmot ic  changes  of t he  b lood  v o l u m e  1-~. Cen t r ipe t a l  
f ibers  of t he  vagus  ne rves  (especial ly in  t he  left  vagosym-  
p a t h e t i c  t runk)  are sugges ted  3 as a p a t h w a y  c o n v e y i n g  
impul ses  f rom the  card iac  vo lume  receptors  to  t he  hypo-  
t h a l a m o - h y p o p h y s e a l  an t id iu re t i c  sys tem.  However ,  t he re  
is no  conv inc ing  ev idence  t h a t  these  impulses  t on i ca ty  
i n h i b i t  a c t i v i t y  of t he  an t i d i u r e t i c  sys tem.  If  th i s  mecha-  
n i sm  exists,  t he  rise of t he  a c t i v i t y  of t he  h y p o t h a l a m o -  
h y p o p h y s e a l  an t i d iu r e t i c  s y s t e m  a f t e r  cervical  vagosym-  
p a t h e c t o m y  is to  be  expec ted .  

Material and methods. T he  e x p e r i m e n t s  were pe r fo rmed  
on 15 ma le  mongre l  dogs. T h e  an i m a l s  were k e p t  fas t ing  
for 18 h p reced ing  t h e  e x p e r i m e n t s  b u t  t h e y  h a d  free 
acces to  water .  All  e x p e r i m e n t s  were car r ied  ou t  a t  t he  
same  t i m e  of t he  day.  The  p l a s m a  A D H  level  in r e s t ing  
cond i t ions  and  a n  increase  of t h e  p l a s m a  A D H  level  to  
s t a n d a r d  osmot ic  s t imul i  were t a k e n  as a measure  of t he  
s p o n t a n e o u s  a c t i v i t y  and  of t he  osmot ic  r e a c t i v i t y  of t he  
h y p o t h a l a m o - h y p o p h y s e a l  an t i d i u r e t i c  sys t em respect ive-  
ly. I n  each  dog these  m e a s u r e m e n t s  were  r e p e a t e d  
severa l  t imes  before  a n d  a f t e r  lef t  side v a g o s y m p a t h e c -  
t omy .  Osmot ic  load p r o d u c i n g  cel lular  d e h y d r a t i o n  equa l  
to  5% of in i t ia l  a m o u n t  of i n t r ace l lu l a r  w a t e r  was used 
as a s t a n d a r d  osmot ic  s t imulus .  I t s  va lue  could be  ca lcula t -  
ed in each  dog f rom o s m o m e t r i c  equa t ions  4 w i t h  t h e  
p rev ious ly  m e a s u r e d  t o t a l  b o d y  w a t e r  ex t race l lu la r  
w a t e r  a n d  ex t race l lu la r  sod ium concen t r a t ion .  

The  osmot ic  load was i n t r o d u c e d  b y  m e a n s  of i.v. infu-  
sion of 5% NaC1 so lu t ion  a t  a c o n s t a n t  r a t e  of 7.5 m l / min .  
A t  t h e  beg in ing  of t he  expe r i m en t ,  a b lood  sample  was 
d r a w n  to d e t e r m i n e  p l a s m a  A D H  a n d  Na  concen t r a t i on .  
The  dog 's  b l adde r  was  ca t he t e r i z ed  and  empt ied .  W h e n  
t he  in fus ion  was s topped,  a b lood  sample  was t a k e n  
aga in  for p l a s m a  A D H  d e t e r m i n a t i o n .  Ur ine  excre ted  
d u r i n g  infus ion  was collected,  i ts  v o l u m e  a n d  N a  concen-  
t r a t i o n  were de t e rmined .  T he  p l a s m a  A D H  level  was  
d e t e r m i n e d  b y  a modi f ied  m e t h o d  of CZACZKES et  al.5. 
C o n c e n t r a t i o n  of N a  in s amples  was  d e t e r m i n e d  w i t h  
Zeiss I I I  f l ame  p h o t o m e t e r .  E x t r a c e l l u l a r  space was mea-  
sured  b y  us ing  sod ium t h i o c y a n a t e .  To ta l  b o d y  w a t e r  
was  ca lcu la ted  as a pe r cen t  of b o d y  weight .  V a g o s y m p a -  
t h e c t o m y  was pe r fo rmed  u n d e r  h e x o b a r b i t a l  anaes thes ia .  
Lef t  v a g o s y m p a t h e t i c  t r u n k  was exposed and  a piece of 

t he  ne rve  1 cm long was excized a t  the  level  of t he  t h y r o i d  
car t i lage.  The  e x p e r i m e n t s  were m a d e  10 days  fol lowing 
t he  surgery.  

Results and discussion. I n  each  dog t he  p l a s m a  A D H  
level  increased  a f te r  lef t  side v a g o s y m p a t h e c t o m y  
(Figure 1). The  level  of A D H  in p l a s m a  before,  and  10 
days  after ,  v a g o s y m p a t h e c t o m y  were 2.3 • 0.9 ~zU/ml 
and  4 .5-4-1 .2  ~zU/ml (M 4- SE), respect ively ,  t he  dif- 
ference b e t w e e n  these  2 va lues  2.2 4 - 0 . 5  txU/ml was  
s t a t i s t i ca l ly  s ign i f ican t  (p < 0.01). Af te r  a m o n t h  t he  
p l a s m a  A D H  level  decl ined to  3.0 4- 0.9 ~ U / m l  b u t  i t  
was  st i l l  h ighe r  t h a n  before  v a g o s y m p a t h e c t o m y .  The  
dif ference 0.9 ~z 0.3 ~zU/ml was s t a t i s t i ca l ly  s ign i f ican t  
(p < 0.01). Osmot ic  r e a c t i v i t y  of t he  an t id iu re t i c  s y s t e m  
also increased a f te r  v a g o s y m p a t h e c t o m y  (Figure 2). The  
r ise of t h e  A D H  level  in  response  to  a s t a n d a r d  osmot ic  
s t imu lus  was  g rea te r  in  t he  v a g o s y m p a t h e c t o m i z e d  
(9.8 ~ 1.1 [xU/ml) t h a n  in t h e  i n t a c t  dogs (6.1 4- 0.8 
~zU/ml). The  dif ference 3.8 4- 0.8 ~ U / m l  was s ta t i s t i ca l ly  
s ign i f ican t  (p < 0.01). No changes  of p l a s m a  A D H  level  
were found  in a group of s h a m e - o p e r a t e d  dogs. 

The  resul t s  ind ica te  t h a t  t h e  sect ion of t he  left  vagosym-  
p a t h e t i c  t r u n k  enhances  t he  a c t i v i t y  of t h e  h y p o t h a l a m o -  
h y p o p h y s e a l  an t id iu re t i c  sys tem.  Th i s  c a n n o t  be  caused 
b y  t he  surgical  t r a u m a  because  t he  e x p e r i m e n t s  were 
pe r fo rmed  n o t  ear l ier  t h a n  10 days  fol lowing opera t ion .  
The  mos t  p r o b a b l e  r eason  is t he  release of the  an t id iu re t i c  
s y s t e m  f rom the  i n h i b i t i n g  ac t ion  of i m p u l s e s  ton ica l ly  
d i scha rged  in vo lume  recep tors  w i t h  n o r m a l  f i l l ing of 
vascu la r  bed.  Decrease  of p l a s m a  A D H  t i l e r  1 m o n t h  
fol lowing t he  surgery  m a y  be  due  to increased  a c t i v i t y  of 
t he  an t i d iu r e t i c  sys t em i n h i b i t i n g  receptors  wh ich  do no t  
exe r t  t h e i r  ac t ion  in i n t a c t  dogs. The  a u g m e n t a t i o n  of 
t he  a c t i v i t y  of t he  a n t i d u r e t i c  s y s t e m  m a y  be  a t  leas t  
pa r t i a l l y  respons ib le  for t he  increase  of t he  t o t a l  b o d y  
w a t e r  obse rved  a f te r  v a g o s y m p a t h e c t o m y  6. 
Rdsumd. On a compar6  le t a u x  de I ' A D H  p l a s m a t i q u e  
et  la r6ac t iv i t6  osmot ique  d u  sys t~me an t i d iu r6 t i que  
h y p o t h a l a m o - h y p o p h y s a i r e  a v a n t  et  apr~s l ' i n t e r r u p t i o n  
du  t ronc  v a g o s y m p a t h i q u e  gauche  au n i v e a u  du  car t i lage  
cricoide chez les chiens  nonnarcot i s6s .  L a  v a g o s y m p a t h e c -  
t o m i e  a p r o d u i t  une  a u g m e n t a t i o n  de la c o n c e n t r a t i o n  de 
l ' h o r m o n e  an t i d iu r6 t i que  darts le p l a s m a  d u  sang  auss i  
b i en  q u ' u n e  r6ac t iv i t6  o smo t ique  du  sys t~me an t id iu -  
r6t ique.  
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Fig. 1. The plasma ADH level before (white column) and after (dashed 
column) left side vagosympathectomy. 

Fig. 2. The rise of the plasma ADH level to a standard osmotic stimu- 
lus before (white column) and after (dashed column) left side vago- 
sympathectomy. 
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