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Summary. Smal l  doses  of  v a s o p r e s s i n  (200 ~zU m i n - i  kg-1) d id  n o t  in f luence  t h e  loss  of  ab i l i ty  of a c u t e l y  h y p o p h y s e c -  
t o m i z e d  r a t s  to  r e a c t  b y  n a t r i u r e s i s  to  t h e  e x t r a e e l l u l a r  f lu id  v o l u m e  e x p a n s i o n  w i t h  saline,  insp i t e  of r e s t o r i n g  t h e i r  
a r t e r i a l  b lood  p r e s s u r e  t o  n o r m a l .  I t  is c o n c l u d e d  t h a t  t h e  level of a n t i d i u r e t i c  h o r m o n e  ef f ic ient  e n o u g h  t o  c o n c e n t r a t e  
u r i n e  is n o t  a dec is ive  f a c t o r  in t h e  h o m e o s t a t i c  m e c h a n i s m  p r o m o t i n g  t h e  ' v o l u m e '  na t r i u r e s i s .  

I t  h a s  b e e n  s h o w n  in o u r  p r e v i o u s  w o r k  2 t h a t  sma l l  doses  
of  a n t i d i u r e t i c  h o r m o n e  ( A D H )  did  n o t  in f luence  t h e  
n a t r i u r e t i c  r e s p o n s e  of  n o r m a l  r a t s  to  t h e  e x t r a c e l l u l a r  
f lu id  v o l u m e  (ECFV)  e x p a n s i o n  w i t h  i so ton ic  sa l ine  in fu-  
s ion  ( the  so-cal led  ' v o l u m e '  na t r i u r e s i s ) .  O n l y  t h e  ' v o l u m e '  
p o l y u r i a  w a s  d i m i n i s h e d  due  to  t h e  i nc reased  r e a b s o r p t i o n  
of  f ree  w a t e r .  To  a n a l y z e  t h e  role  of  A D H  in t h e  r e n a l  
r e g u l a t i o n  of t h e  E C F V  f u r t h e r ,  we  e x a m i n e d  t h e  effect  
of  A D H  in e x p e r i m e n t s  on  a c u t e l y  h y p 0 p h y s e c t o m i z e d  
ra t s .  T h e s e  a n i m a l s  fa i led to  r e s p o n d  b y  n a t r i u r e s i s  to  
sa l ine  l oad ing ;  h o w e v e r ,  t h e y  i n c r e a s e d  e f fec t ive ly  free 
w a t e r  e x c r e t i o n  a, 4 

Material and methods. 23 m a l e  W i s t a r  r a t s  (Velaz, P r a gu e )  
w e i g h i n g  240-290  g w e r e  a n a e s t h e t i z e d  b y  i.p. a d m i n i s -  
t r a t i o n  of I n a c t i n  ( P r o m o n t a )  100 m g  kg  -1 b .w t .  Surg ica l  
p r e p a r a t i o n  c o m p r i s e d  t r a c h e o t o m y  a n d  c a n n u l a t i o n s  of 
c a r o t i d  a r t e r y ,  j u g u l a r  vein ,  f e m o r a l  a r t e r y  a n d  ve in  a n d  
u r i n a r y  b l a d d e r  w i t h  p o l y e t h y l e n e  c a t h e t e r s .  I n  16 ra t s ,  
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The influence of ADH on the blood pressure (BP), inulin clearance (C~n), sodium excretion (UN~V), urine output (V) and clearance of osmoti- 
cally free water (Cg2o) in acutely hypophysectomized rats (Hypox + ADH, group 3) compared to hypophyseetomized rats without ADH 
infusion (Hypox, group 2). For reference the same parameters in normal rats are presented, too (group 1) 

1 2 3 p 
Time (min) Period Normal rats (n = 7) Hypox (n ~ 10) Hypox + ADH (n = 6) 1:2 2:3 

BP tort 
0-  20 1 136.6 ! 6,2 116.3 ~- 4.1 131.3 4- 7,5 A ns 

20- 40 Inf. 2 138.3 • 6.6 116.2 :~ 1.8 138.7 t 6.2 B B 
40- 60 3 132.6 ::[: 5.7 112.5 i 3.2 137.0 i 6.1 I3 ]3 
60- 80 4 132.4 :t_ 5.7 110.3 4- 3.2 136.0 4- 6.6 13 B 
80-100 5 130.1 4- 5.8 103.3 4- 4.6a 128.0 4- 9.8 B A 

Cin ml min - i  
0- 20 1 1.15 4- 0.12 0.81 4- 0.09 0.95 4- 0.18 A ns 

20- 40 Inf. 2 
40- 60 3 1.74 4- 0.17a 1.42 4- 0.17b 1.11 4- 0.15 ns ns 
60- 80 4 1.60 4- 0.14a 1.34 4- 0.19a 0.84 ::t: 0.11 ns ns 
80-100 5 1.56 4- 0.27 1.07 4- 0.12 1.02 4- 0.23 ns ns 

UN~V ~xmoles min - i  
0- 20 1 0.09 4- 0.02 0.06 4- 0.01 0.07 4- 0.03 ns ns 

20- 40 Inf. 2 5.67 4- 1.70b 0.19 t 0.04b 0.35 4- 0.10a B ns 
40- 60 3 4.45 4- 0.74c 0.22 4- 0.06a 0.67 4- 0.22a C ns 
60- 80 4 2.93 4- 0.64c 0.15 4- 0.03b 0.36 4- 0.10a C ns 
80-100 5 2.37 4- 0.49e 0.10 4- 0.02 0.41 4- 0.24e C C 

V [xl rain - i  
0- 20 1 6.5 4- 2.3 11.4 4- 1.6 2.8 4- 0.6 ns C 

20- 40 Inf. 2 80.5 4- 19.3b 44.4 4- 5.4c 8.4 4- 1.1b ns C 
40- 60 3 50.6 4- 5.3c 61.8 4- 8.6c 9.0 :t: 1.5b ns C 
60- 80 4 31.1 :J: 3.6e 52.7 4- 6.5c 8.1 4- 2.0a A C 
80-100 5 21.2 4- 3.3b 45.2 4- 5.3c 6.6 4- 1.7 B C 

c~o ~I min -i  
0- 20 1 -16.6 4- 2.8 -2.4 :L 1.4 -12.4 -~- 3.3 C A 

20- 40 Inf. 2 -13.2 4- 16.5 22.3 4- 6.5 -20.7 4- 5.9 A C 
40- 60 3 -14.9 4- 6.7 43.5 4- 8.6 -21.3 4- 3.5 C C 
60- 80 4 -22.2 ~= 3.6 36.8 4- 6.7 -16.1 4- 3.6 C C 
80-100 5 -22.8 4- 2.5 32.1 4- 5.8 -15.4 4- 4.8 C C 

All excretory values are calculated per g of kidney wt and presented as means ~= SE. Inf., period of isotonic saline infusion, p, statistical 
significance of a difference between corresponding periods in intergroup statistical analysis: A, p < 0.05; B, p < 0.01 ; C, p < 0.001, ns = not 
significant (p > 0.05). Statistical significance of values in periods 2-5 compared to the first (control) period in each respective group is in- 
dicated as: a, p < 0.05; b, p < 0.01; c, p < 0.001. 
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h y p o p h y s e c t o m y  was per formed th rough  the  pa rapharyn-  
geal approach.  FolIowing the  operat ion,  a cont inuous 
infusion of inulin-14C and lysine-vasopressin (Sandoz) 
200 ~U rain -1 kg -1 was s ta r ted  in 6 hypophysec tomized  
rats.  The o ther  10 hypophysec tomized  and 7 normal  non- 
hypophysec tomized  rats  were g iven only the  inulin-laC 
infusion. Af ter  a I -h  equi l ibra t ion  period, a few minu tes  
before s ta r t ing  the  first  20-min ur ine-sampl ing period, each 
an imal  received 200 U hepar in  i.v. I n t r avenous  infusion of 
isotonic saline in t he  a m o u n t  of 4% of each animal ' s  b .wt  
was comple ted  in the  n e x t  20-min-interval .  Ano the r  3 
urine samples were t aken  in the  subsequent  60-rain-dura- 
t ion of the  exper iment .  Blood samples (0.8 ml) for ana-  
lyses were wi thd rawn  f rom the  carot id  a r t e ry  in the  
middle  of the  first, th i rd  and a t  the  end of the  f i f th  period 
af ter  the  cannulas  were f lushed out  by  means  of an 
ar te r iovenous  shunt.  The  vo lume  of blood wi thd rawn  was 
replaced immed ia t e ly  by  the  same vo lume  of fresh hepa-  
rinized ra t  blood. Arter iaI  blood pressure was recorded 
cont inuous ly  by  a polygraph.  The  results  were s ta t is t ica l ly  
eva lua ted  by  means  of the  S tuden t  t - tes t  w i th  correct ion 
of t -cr i ter ion when the  F-va lues  were s ignif icant  5, ~. 
Results c~nd discussion. The results  are summar ized  in the  
table.  The  infusion of saline increased s ignif icant ly  so- 
d ium and urine excre t ion  in normal  rats  (group 1). Acute  
h y p o p h y s e c t o m y  (group 2) abolished the  homeos ta t i ca l ly  
effect ive increase ~n renal  sodium excret ion,  and smal l  
doses of A D H  failed to restore it  despite decreasing the  

free-water  excre t ion  (group 3). Another  effect of ADt-I 
was the  main ta in ing  of ar ter ia l  blood pressure in the  
acu te ly  hypophysec tomized  ra ts  a t  t i le level  found in 
normal  animals  (1 vs  3). However ,  this  h a e m o d y n a m i c  
effect was no t  of decisive impor tance  to the  mechan i sm 
of the  renal  sodium excret ion,  as the  ra ts  in group 1 and 3 
excre ted  different  amoun t s  of sodium following the  saline 
infusion inspi te  of s imilar  ar ter ia l  pressures. On the  o the r  
hand,  the  excre t ion  of sodium was no t  different  in rats  in 
hypophysec tomized  groups (2 and 3) despite  different  
blood pressures. There  was no correlat ion be tween G F R  
and var iable  amoun t s  of renal  sodium excret ion.  
So, the  effect  of A D H  in the hypophysec tomized  animals  
was similar  to t h a t  found in normal  saline loaded ra ts  
where also no effect of small  doses of A D H  on ' vo lume '  
natr iuresis  was found 2. As in the  present  exper iments ,  
only  the  ur ine ou tpu t  was less p ronounced  in the  A D H  

t r e a t e d  rats  due to the  increased reabsorp t ion  of free 
water .  
I t  m a y  be concluded f rom these exper iments  t h a t  t he  
p lasma level  of A D H  which  is eff icient  enough to  con- 
cen t ra te  ur ine would  no t  be a prerequis i te  for the  homeo-  
s ta t ic  mechan i sm promot ing  the  ' vo lume '  natriuresis.  
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Corticosterone secretion after neurogenic  stress in intact and hypophysectomized rats 
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Summary. The t ime  course of blood and adrenal  cort icosterone e levat ion  af ter  immobi l iza t ion  stress has been s tudied 
in in tac t  and hypophysec tomized  male  rats.  The  results  suggest  t h a t  the  adrenal  gland is able  to respond to neurogenic  
stress, increasing the  synthesis  and release of cort icosterone,  in the  absence of ACTH.  

I t  is general ly accepted  t h a t  t he  synthesis  and release of 
cor t icosteroids  is med ia ted  b y  ACTH.  Up  to now, l i t t le  
a t t en t ion  has been paid  to adrenal  responsiveness in the  
absence of th is  hormone,  and the  a t t e m p t s  to de tec t  
changes in cor t icosterone levels in hypophysec tomized  
animals  subjec ted  to neurogenic stress have  proved  un-  
successfuP,  3. However ,  t he  d a t a  presented  here  migh t  
suggest  t h a t  the  adrenal  glands of male  rats,  hypophy-  
sectomized 24 h before, are able to synthesize  and release 
cort icosteroids  when the  animals  are subjec ted  to immo-  
bi l izat ion stress. 

Male Wis ta r  ra ts  of s imilar  ages were used. The  t ransaura l  
approach  was used for hypophysec tomy,  and 24 h were 
al lowed for recovery  before the  stress was applied. The 
immobi l iza t ion  stress was achieved by hav ing  the  rats  
held in a prone position, wi th  thei r  4 l imbs f ixed to a 
wooden  board,  for 5 min.  The  stress per iod commenced  
f rom the  m o m e n t  the  animals  were r emoved  f rom the  
cage where t h e y  had been living. The  surv iva l  in tervals  
va r ied  be tween  3 and 45 mill.  All  rats  t h a t  su rv ived  for 
more  t h a n  5 rain wai ted  in ind iv idual  cages. The  animals  
were kil led by  decapi ta t ion ,  and blood and adrenals  were 
quickly  collected.  These operat ions  were pe r fo rmed  in a 
room ad jacen t  to where the  animals  were caged, to 
minimize  uncontro l led  stress. Only  animals  whose hypo-  
p h y s e c t o m y  was found to  be  t o t a l  by  pos t -mor t em 
inspect ion were used in th is  s tudy.  

F luoromet r i c  measuremen t s  of cor t icosterone were car- 
ried ou t  according to Demoor  a, except  t h a t  readings were 
t aken  30 mill  instead of 5 min  af ter  adding the  sulphuric  
ac id-e thanol  reagent .  The  precision of the  m e t h o d  was of 
7.30/o . Adrena l  pro te in  con ten t  was measured  using the  
L o w r y  5 procedure,  The  exper iments  were designed in a 
ful ly randomized  way.  Single (blood samples) or 2-way 
(left and r ight  adrenals) analysis of va r iance  mode l  I were 
carried out  af ter  logar i thmic  t r ans fo rmat ion  of the  data,  
in order  to avoid  the  he te rogene i ty  of var iances  (F -max  
test). Since the  overal l  analysis of var iance  was found 
signif icant  in all the  cases, and no difference was de tec ted  
be tween  lef t  and r ight  glands, an S N K  a poster ior i  tes t  
was appl ied to s tudy  the  differences among  means.  The  
results ~re g iven  graphical ly  a t  t he  b o t t o m  of figures 1 
and 2. Confidence l imits  are given, instead of SEM, be- 
cause of the  logar i thmic  t r ans fo rmat ion  required.  Stat is-  
t i c a l m e t h o d s  were t aken  f rom Sokal  ~. 
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