
15. X. 1966 Specialia 699 

Die b ie r  aufges te l l te  Bez iehung  k a n n  als Me t hode  zur  
B e s t i m m u n g  de r  Anpassungs f / ih igke i t  empfoh l en  werden.  
Sic is t  n u r  u n t e r  s t r eng  de f in i e r t en  u n d  s t a n d a r d i s i e r t e n  
B e d i n g u n g e n  ffir e inen  T i e r s t a m m ,  k o n s t a n t e  U m g e b u n g s -  
t e m p e r a t u r ,  Standarddi~i t ,  gleiche A n z a h l  Tiere im Ka-  
s t en  u n d  Gr6sse de r  Bodenf l / iche  pro Tier  v e r w e n d b a r .  
T ra in i e r t e  Tiere, die in  K/ifigen m i t  Lauf r / ide rn  un te rge -  
b r a c h t  sind,  zeigen ke inen  oder  n u r  e inen  kurzf r i s t igen ,  
ge r ingen  G e w i c h t s v e r l u s t  n a c h  l Jbe rgang  in  die H 6 h e  n .  
B i she r  h a b e n  wir  d o r t  die s t r enge  a l t e r sabhgng ige  Ge- 
w i c h t s a b n a h m e  n i c h t  nachwe i sen  k6nnen .  Schon  aus  an-  
de ren  U n t e r s u c h u n g e n  1,~,5 is t  b e k a n n t ,  dass  Tiere in  
gr6sseren H 6 h e n  als 4000 m, auch  w e n n  sic j u n g  sind, s t a r k  
in der  E n t w i c k l u n g  zur f ickble iben  u n d  das  urspr i ing l iche  
K6rpe rgewich t  n i c h t  wieder  au fho len  k6nnen .  Die H 6 h e  
zwischen 3450 m u n d  3800 m 2 s te l l t  h ie r  eine obere  H6-  
hengrenze  dar,  o b e r h a l b  der  das  L e i s t ungs n i veau  im Ta l  
wohl  nie e r re ich t  werden  kann .  

Summary. Rats ,  k e p t  in  cages, show a t r a n s i t o r y  we igh t  
loss a f t e r  exposure  to  h igh  a l t i tude ,  due to a reduced  food 

in take .  The  m e a s u r e m e n t  of t he  e x t e n t  and  t he  d u r a t i o n  
of t h e  we igh t  loss before t h e  w e i g h t  p r io r  to  exposure  is 
rega ined  can  be  used for the  d e t e r m i n a t i o n  of the  a d a p t a -  
bi l i ty .  The  resul t s  of m e a s u r e m e n t s  a t  3,450 m show t h a t  
t he  a d a p t a b i l i t y  decreases  w i t h  age. 
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Stimulat ion of the in vitro Biosynthesis  of Cor- 
ticosteroids by Angiotensin II 

Prev ious  s tud ies  on  t he  effect  of ang io tens in  I I  u p o n  
cor t icos tero id  b io syn thes i s  in v i t ro  h a v e  p roduced  con-  
I l ic t ing results .  Us ing  re l a t ive ly  h igh  doses (10/~g/g t issue) 
KAPLAN and  BARTTER 1 obse rved  a s t i m u l a t i n g  effect  of 
ang io t ens in  I I  on  t he  f o r m a t i o n  of a ldos terone ,  cort ico-  
s te rone  and  cort isol  f rom endogenous  p recursors  in slices 
of bov ine  ad rena l  cor tex.  Add ing  lower doses (0.1-1 /zg/g 
t issue) }~APLAN ~ found  a more  specific s t i n lu l a t i on  of 
a ldos te rone  and  cor t i cos te rone  synthes is .  O t h e r  au thors ,  
us ing  r a t  ~,~, ch icken  ~ and  dog 6 adrenals ,  r epo r t ed  angio-  
t ens in  I I  to  be ineffect ive.  

In  our  expe r imen t s  t he  effect  of ang io tens in  I I  on t he  
biological  t r a n s f o r m a t i o n  of 1-C'4-Na-acetate ,  4-C14-chol - 
es terol  and  4-C14-progesterone in to  Cl~-labelled cor t ico-  
s te ro ids  b y  co r t ex  slices of f resh bov ine  ad rena l s  were 
s tudied.  

Af te r  2 p r e i n c u b a t i o n  per iods  of 30 a n d  15 rain,  each  
fol lowed b y  r e p l a c e m e n t  of the  med ium,  1 g t issue was 
i n c u b a t e d  in 10 ml  K r e b s - R i n g e r  b i ca rbona te -g lucose  
so lu t ion  w i t h  24 /~Ci (250 /~g) 1-C14-Na-acetate, 1.6 #Ci 
(150 /~g) 4-C14-cholesterol or 1.6 /~Ci (150 /zg) 4-C 14- 
p roges te rone  u n d e r  a c o n t i n u o u s  s t r e a m  of 95% O~ + 5 %  
CO, a t  37~ for 120 min.  10 #g ang io tens in  I I  ( 'Hype r -  
t ens in ' ,  CIBA) were added  a t  t he  beg inn ing  and  eve ry  
10 min  t h r o u g h o u t  t he  120 m i n  incuba t ion .  E a c h  exper i -  
m e n t  consis ted  of 5 samples  w i th  and  5 con t ro l s  w i t h o u t  
ang io tens in  II .  F r o m  t issue  + m e d i u m  proges te rone  (P), 
co r t exone  (DOC), cor t i cos te rone  (B), l l - dehyd roco r t i co -  
s t e rone  (A), a ldos t e rone  (ALD), 17a -OH-proges te rone  
(OH-P),  17e -OH-cor texone  (S), cort isol  (F) a n d  cor t i sone  
(E) were isola ted b y  severa l  p a p e r  c h r o m a t o g r a p h i c  runs .  
The  f rac t ions  of p recurso r  r a d i o a c t i v i t y  i nco r po r a t ed  in to  
these  s teroids  were measured .  Losses of C14-radioact ivi ty  
were checked b y  t he  recover ies  of H3-1abelled t r ace  
a m o u n t s  of the  e x a m i n e d  s te ro ids  added  to  the  samples  
a f te r  i ncuba t ion .  The  m e t h o d s  used have  been  e lsewhere  
descr ibed  in de ta i lL  

I n  con t ro l  expe r imen t s ,  t e s t i ng  the  sens i t i v i ty  of t he  
b iosyn thes i s  mode l  to  co r t i co t roph ic  s t imul i ,  A C T H  
( 'Cor t rophine ' ,  O R G A N O N ;  8 I U / g  t issue) e n h a n c e d  sig- 

n i f i can t ly  t he  convers ion  of 4-Cla-cholesterol  to  4-C ~ B, 
-F, -E and  -ALD 8 a n d  t he  f o r m a t i o n  of C14-1abelled 
DOC, B, A, S, F, and  E f rom 1-C14-acetate. 

Ang io t ens in  I I  was found  to h a v e  no effects on  t he  
t r a n s f o r m a t i o n  of 4-CI*-progesterone and  4-C14-cholesterol 
in to  4-Cl*-cort icosteroids 9. I t  s t imu la t ed ,  however ,  t he  
syn thes i s  of b o t h  C14-17-desoxycort icosteroids a n d  C ~4- 
17~-OH-cor t icos tero ids  w h e n  1-C~4-acetate was used as 
precursor ,  while  t he  i n c o r p o r a t i o n  of r a d i o a c t i v i t y  in to  P 
and  O H - P  decreased  below con t ro l  values.  Obv ious ly  t he  
effects of ang io tens in  I I  on  17-desoxycor t icos tero id  syn-  
thes is  d e p e n d e d  on  the  i n d i v i d u a l  respons iveness  of t he  
ad renocor t i ca l  p r epa ra t i on ,  wh ich  in t u r n  is in f luenced  
b y  the  p r e m o r t a l  s t a t e  of t he  i n d i v i d u a l  a n i m a U  ~ (salt and  
w a t e r  balance,  n e r v o u s  stress) .  W h e n  the  basa l  p roduc-  
t ion  (control)  of 17-desoxycor t icos tero ids  was low (upper  
p a r t  of Figure),  ang io t ens in  I I  e n h a n c e d  t he  f o r m a t i o n  
of B, A and  ALD cons ide rab ly ;  w h e n  the  basa l  p roduc -  
t i on  was r e l a t ive ly  h i g h  (lower p a r t  of Figure) ,  t hese  
effects were m u c h  smaller .  

The  d a t a  conf i rm the  f ind ings  of KAPLAN and  BART- 
TER ~ t h a t  (1) ang io t ens in  I I  ac ts  d i rec t ly  u p o n  t he  
ad rena l  cortex,  (2) h igh  doses of t he  oc t apep t i de  s t i m u l a t e  
t he  f o r m a t i o n  of b o t h  minera lo -  and  glucocor t icosteroids .  

Consider ing the  fac t  t h a t  ang io t ens in  I I  d id  no t  inf lu-  
ence t he  t r a n s f o r m a t i o n  of 4-C14-progesterone a n d  4-C 14- 
choles tero l  and  s t i m u l a t e d  t he  i n c o r p o r a t i o n  of 1-C 14- 
ace t a t e  in to  cor t icosteroids ,  i t  c an  be a s sumed  t h a t  angio-  
t ens in  I I  s t imu la t e s  s tero id  syn thes i s  pr ior  to  choles te ro l  
f o r m a t i o n  or a c t i va t e s  a react ion(s)  of a syn thes i s  p a t h -  
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way(s) exc lud ing  free choles terol  a n d  p roges t e rone  as 
i n t e rmed ia t e s .  There fo re  t he  si te  of ac t ion  of ang io tens in  
seems to be d i f fe ren t  f rom t h a t  of ACTH,  wh ich  is sup-  
posed  to ac t  b e t w e e n  choIes terol  a n d  p regneno lone  8,n,~2. 

%1-C~-Acetate incorporation 
g/tissue ~Oifference rrom controls 

loo1- B s F 
kLD 0.006 OH-P ~176 

OOC B 

F 
0208 OHPs F 100t m 

Incorporation of 1-C14-Na-acetate into corticosteroids and effects of 
angiotensin II (~  S.E.M.). 

Zusammen/assung. I n  R i n d e n s c h n i t t e n  f r ischer  R inde r -  
n e b e n n i e r e n  s t imul ie r t e  Ang io t ens in  I I  den  E i n b a u  yon  
1-C14-Acetat in Mineralo-  u n d  Glukocor t icos tero ide ,  h a t t e  
i edoch  k e i n e n  Ef fek t  au f  die T r a n s f o r m a t i o n  y o n  4-C l~- 
Choles te r in  u n d  4-C14-Progesteron. Der  A n g r i f f s p u n k t  
des Ang io tens ins  s che in t  d a n a c h  in  Syn thesebe re i chen  
vo r  der  Cho les t e r inb i ldung  zu liegen. 
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The Effect of Ouabain  on Water  C o n s u m p t i o n  in 
the  Rat  

I n  a r ecen t  p u b l i c a t i o n  f rom th i s  l abo ra to ry ,  the  
pa radox ica l  ' a n t i d i u r e t i c '  effect  of ch lo ro th i az ide  in 
an imal s  suffer ing f rom d iabe tes  ins ip idus  1,2 was in te r -  
p r e t e d  as a n  ac t ion  on  t h e  t h i r s t  cen t re  a. Th i s  e x p l a n a t i o n  
was der ived  f rom e x p e r i m e n t s  w i th  neph r ec t om i zed  ra ts ,  
in wh ich  w a t e r  c o n s u m p t i o n  was s t i m u l a t e d  b y  h y p e r -  
ton ic  sa l t  solut ion,  t he  response  be ing  suppressed  b y  
ch loro th iaz ide .  

As th i s  g roup  oi d rugs  in te r feres  w i t h  ac t ive  sod ium 
t r a n s p o r t  in  t he  k i d n e y  4, i t  appea r s  p r o b a b l e  t h a t  t h e y  
suppress  t h i r s t  b y  a s imi lar  m e c h a n i s m ,  viz. b y  cu rb ing  
ac t ive  sod ium t r a n s p o r t  in  h y p o t h a l a m i c  (and other)  
osmorecep tors  3. I f  t h i s  a s s u m p t i o n  is correct ,  a n y  o t h e r  
d rug  t h a t  in te r fe res  w i t h  t he  func t ion ing  of t he  sod ium 
p u m p  should  be  capab le  of reduc ing  d r ink ing  and  t h u s  
should  exh ib i t  a n  an t i d i u r e t i c  effect. However ,  ~ENNEDY 
a n d  CRAWFORD were u n a b l e  to  de tec t  such  a n  ac t ion  w i t h  
organic  mercur ia ls .  

The  i n h i b i t o r y  effect  of digi tal is  glycosides on  sod ium 
t r a n s p o r t  is well  d o c u m e n t e d  ~,6 and  serves as a bas is  for 
t h e i r  d iu re t i c  ac t ion .  The  l a t t e r  was u n e q u i v o c a l l y  e s t ab -  
l ished b y  d i rec t  i n j ec t ion  in to  the  r ena l  a r t e r y  7,s. The re -  
fore i t  was  a n t i c i p a t e d  t h a t  these  glycosides would af fec t  
t he  osmorecep to r s  r egu la t ing  wa te r  in take .  Th i s  predic-  
t i on  was  ver i f ied  w i t h  o u a b a i n  (g-s t rophant in) ,  w h i c h  is 
m u c h  more  wate r - so lub le  t h a n  o the r  cardiac  glycosides 
a n d  is n o t  b o u n d  to se rum proteinsg.  There fore  a r ap id  
ac t ion  can  be  expec ted .  

Method. R a t s  of 200-300 g b o d y  we igh t  were b i l a t e r a l l y  
n e p h r e c t o m i z e d  u n d e r  e t h e r  anaes thes ia .  Fo l lowing  t he  
opera t ion ,  t h e y  were k e p t  for  24 h w i t h  food and  w a t e r  
supp ly  ad  l i b i t um.  T h e y  were  t h e n  in jec ted  s u b c u t a -  
neous ly  w i t h  50 m l / k g  of 3% NaC1 a n d  the i r  w a t e r  con- 
s u m p t i o n  was measured .  Groups  of 4 r a t s  received in t r a -  
venous  in jec t ions  of a g iven  dose of o u a b a i n  in i so tonic  
saline,  whi le  an  equa l  v o l u m e  of saline was a d m i n i s t e r e d  
to the  controls .  

Results and discussion. Table  I reveals  a m a r k e d  de- 
press ion of w a t e r  c o n s u m p t i o n  in t he  o u a b a i n - t r e a t e d  
r a t s  du r ing  t he  f i rs t  2 h. The  effect t h e n  fades progres-  
sively.  W i t h  the  lower doses of t he  glycoside, comple te  
r ecove ry  is i nd ica t ed  b y  t he  fac t  t h a t  the  r a t s  r each  
w i t h i n  24 h the  same level  of wa te r  i n t a k e  as the  controls .  
However ,  above  0.5 mg/kg ,  o u a b a i n  shows a long- las t ing  
effect  wh ich  ex t ends  over  more  t h a n  24 h (see Tab le  I). 

I f  % w a t e r  c o n s u m p t i o n  (control  -- 100%) is p lo t t ed  
aga ins t  log dose, a s t r a i g h t  l ine is o b t a i n e d  up to  1 m g / k g  
(Figure).  Fo r  h ighe r  doses, t he  cu rve  f l a t t ens  out .  I n  
e v a l u a t i n g  these  results ,  i t  should  be  no t ed  t h a t  spon-  
t a n e o u s  w a t e r  i n t a k e  is g rea t ly  r educed  b y  n e p h r e c t o m y .  
T h u s  in  t he  p r e sen t  e x p e r i m e n t s  n o r m a l  ra t s  c o n s u m e d  
130 ml/kg/h, while  t he  ope ra t ed  an imal s  d r a n k  on ly  
51 ml /kg  in t he  same period.  However ,  in jec t ion  of 3% 
NaC1 raises t he  w a t e r  i n t a k e  of neph rec tomized  r a t s  as 
m u c h  as in i n t a c t  r a t s  and  some t imes  even  more.  Thus  in 
5 series of expe r imen t s ,  n o r m a l  an ima l s  d r a n k  55 m l / k g  
of w a t e r  d u r i n g  t he  f i rs t  2 h a f t e r  a d m i n i s t r a t i o n  of 
h y p e r t o n i e  saline,  whi le  t h e  o p e r a t e d  ra t s  consumed  61 
ml /kg.  I t  shou ld  be recal led here  t h a t  ouaba in  is r ap id ly  
excre ted  b y  t he  kidneys ,  b u t  th i s  rou te  is b locked in t h e  
p r e sen t  procedure .  There fore  we h a v e  also d e t e r m i n e d  
t he  t ox ic i ty  of t he  glycoside in neph rec tomized  r a t s  (see 
Tab le  II) .  I t  is ev iden t  t h a t  in t h e  opera ted  an ima l s  
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