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The role of the hypophysis in the regulation 
of the daily rhythm of aldosterone secretion

By

J . SoLC and  A. KoPECKY

P a e d ia tric  C linic, F a c u lty  H o sp ita l o f P lzen , a n d  Second P aed ia tric  C lin ic, 
F a c u lty  H o sp ita l o f  P rah a -M o to l, C zechoslovakia

R eceived  9 th  F e b ru a ry , 1979

I n  12 p a tie n ts  tre a te d  w ith  p red n iso n e  fo r m ore th a n  tw o  m o n th s , 
th e  d a ily  rh y th m  o f  a ldosterone  secre tion  w as d is tu rb e d  during  t r e a tm e n t  a s  
well as in  th e  f i rs t w eek a f te r  d isco n tin u in g  th e  th e rap y . The se c re tio n  o f  
a ld o ste ro n e  w as a t  th e  low er lim it o f  th e  n o rm a l range. The d a ily  rh y th m  
o f  a ld o s te ro n e  secre tion  becam e n o rm a l e a r lie r  th a n  th e  r h y th m  o f  
17-hydrocorticostero ids , a p p ro x im a te ly  a t  a  tim e  w hen ACTH sec re tio n  b e ­
cam e n o rm al. A sh if t in  m ax im um  a ld o s te ro n e  secre tion  from  m o rn in g  to  th e  
a fte rn o o n  o r even ing  ho u rs  w as observed  in  e ig h t p a tie n ts  as ea rly  a s  o n  th e  
th ird  d a y  o f  d ex am e th aso n e  a d m in is tra tio n .

A sim ila r d is tu rb an ce  in  th e  d a ily  rh y th m  o f  aldosterone se c re tio n  
w as found  in  five  o f  six  p a tie n ts  w ith  p i tu i t a r y  dw arfism .

The regulation of aldosterone secre­
tion is of a complicated feed-back 
character. The role of the inhibitory 
factor is not played directly by the 
hormone level in the blood, bu t by 
changes in its biochemical composi­
tion, or by their effect on the circula­
tion. Owing to this, some factors re­
gulating the secretion of aldosterone 
have remained unclear. The renin- 
angiotensin system is generally con­
sidered the leading stim ulating factor, 
while the role of ACTH and other 
hypophyseal trophic hormones is ques­
tionable; only the stim ulating effect 
of ACTH during stress has been accept­
ed together with its intensification 
of other stimuli [2, 5].

A study  of aldosterone secretion in 
patients treated  with prednisone show­
ed some changes in the daily rhythm

[11]. W e have therefore decided to 
study  the  importance of the hypo­
physis in the regulation of the rh y th m  
of aldosterone secretion.

M a t e r i a l s  a n d  M e t h o d s

T h ree  g ro u p s  o f  p a tien ts  w ere in v e s t i ­
g a ted .

1. T w elve  ch ild ren  aged from  3 to  14 
y ea rs  w ere  t r e a te d  w ith  p red n iso n e  fo r 
m ore th a n  2 m o n th s  because o f  h a e m a to -  
logic d isease  o r  id iopath ic  nephrosis. T he  
in itia l dose w as 40 mg/m ! bo d y  su rface  
o r 2 m g /k g  w eig h t. These p a tie n ts  w ere  
ex am in ed  d u rin g  an d  4 weeks a f te r  th e  
th e ra p y .

2. E ig h t  p a tie n ts  w ho received d e x a m e ­
th a so n e  in  th e  u su a l dose for 3 d a y s  w ere  
ex am in ed  befo re  a n d  on the  th i rd  d a y  o f  
tr e a tm e n t.

3. S ix  p a t ie n ts  w ith  p itu ita ry  d w arfism  
w ho show ed  a  serious d is tu rb an ce  o f  p i-
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t u i t a r y  secre tion . T hree  w ere  o p era ted  
u p o n  to  rem ove  a  tu m o u r , a n d  th re e  r e ­
p re s e n te d  a  h eav y  fo rm  o f  id io p a th ic  p i­
tu i t a r y  dw arfism  w ith  co m p le te  absence 
o f  t r o p h ic  ho rm one sec re tio n  includ ing  
A C T H .

A ld o s te ro n e  w as d e te rm in e d  b y  gas 
c h ro m a to g ra p h y  w ith  e le c tro n  d e tec to r 
a n d  a n  in n e r  rad io ac tiv e  s ta n d a rd  [10]. 
T he  d a ily  rh y th m  o f  a ld o s te ro n e  secretion  
w as s tu d ie d  in  u rine  sam p les  co llected  a t  
3 -h o u r in te rv a ls , b eg inn ing  a t  6 a .m . 
T h e  r h y th m  w as expressed  in  p e rcen ts  o f 
th e  d a ily  secretion .

R e s u l t s

T o ta l daily aldosterone secretion 
decreased slightly during prednisone 
tre a tm e n t (3.1 d: 1.2mg/m2/day).M ost 
values were a t the lower lim it of the 
norm al range (6.4 di 3 mg/m2/day) 
or closely below it. The daily rhythm  
was disturbed in all patients. In  
contro l children (N-16) aldosterone 
secretion was highest in the early 
m orning hours, and between the 3rd 
a n d  6th , or between the 6th and 9th 
hour. In  patients trea ted  with predni­
sone (N-12) the curve was practically 
inverse: peak secretion was observed

in th e  afternoon or evening hours 
(Fig. 1).

The disturbance in the daily rhy thm  
of aldosterone secretion persisted even 
a fte r the  therapy had come to  an 
end, irrespective of the in terruption 
being interm ittent or sudden (N-8). 
T otal aldosterone secretion in 24 hours 
also remained lower.

The daily rhythm  of aldosterone 
secretion after prednisone therapy  
was investigated in 12 children. The 
tes ts  were performed a t 7 or 10-day 
in tervals after the last adm inistration 
of prednisone. All children showed 
a  disturbance of the daily rhythm  
in th e  first week after term ination of 
th e rap y .In  8of 10patients,the rhythm  
was disturbed even in the  second 
week, and in 3 of 12 subjects also in 
th e  3rd week after the  end of tre a t­
m ent. Later examinations revealed 
norm al aldosterone secretion.

D uring the 3rd or 4th week after 
conclusion of the trea tm en t, daily 
to ta l aldosterone secretion too be­
came normal, with the m axim um  in 
th e  early morning hours. W hen sub­
sequently  dexamethasone adm inistra­
tion  was started, a fter 3 days aldo-

F i g . 1. D aily  rh y th m  o f  a ldoste rone  sec re tio n  in  p e r  cen t o f  th e  to ta l  d a ily  secretion :
---------------------con tro l g ro u p  (N  =  16); ---------------------- p a tie n ts  t r e a te d  w ith  p redn isone

(N =  12)
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sterone secretion decreased from  7 .2±  
±  1.0 pg/m2/day to 3.7 ±  1.3 pg/m2/ 
/day, and the peak shifted to  the  afte r­
noon hours, similarly as during pred­
nisone therapy.

In  patients with pitu itary  dwarfism, 
aldosterone secretion decreased in­
significantly (4.5 ±  2.7 /tg/m2/day), 
bu t in 5 of 6 patients the daily rhy thm  
was disturbed, with a shift of the 
peak to  the afternoon or evening 
hours.

D i s c u s s io n

In  patien ts treated with prednisone 
or dexamethasone and in patien ts 
with p itu itary  dwarfism only a small 
decrease occurred in the daily secre­
tion, in accordance with the litera­
ture. A more striking feature was 
the change in the daily rhy thm  of 
aldosterone secretion in all the  three 
groups investigated. The change oc­
curred as early as on the th ird  day  of 
dexamethasone adm inistration. In  pa­
tients trea ted  with prednisone, the 
disturbance persisted for various pe­
riods from one to  three weeks after 
the end of treatm ent up to  a tim e 
when norm al secretion of ACTH was 
expected according to  da ta  in the 
literature, although some authors ob­
served normalization to take  two 
m onths afte r the discontinuation of 
several years prednisone therapy  
[4, 6]. In  our patients norm alization 
occurred earlier as the trea tm en t 
had been shorter.

Similar changes in the daily rhy thm  
of aldosterone secretion were observed 
in m ost patien ts with p itu itary  dw arf­

ism. Our results thus support the 
view th a t the daily rhy thm  of aldo­
sterone secretion is regulated pre­
vailingly by the action of ACTH, 
provided the supply of sodium is 
normal [7, 11].

The cause underlying the  changes 
in the daily rhythm  of aldosterone 
secretion is not quite clear. I f  we 
assume th a t  the renin-angiotensin 
system is the  directing factor, then 
the daily rhy thm  of the secretion 
should not change after suppressing 
pitu itary  secretion. The daily secre­
tion rhythm  of renin is alm ost páráik  1 
with the ACTH rhythm  [3, 8]. In 
a previous study we have shown th a t 
an identical change in the secretion 
rhythm  of aldosterone occurred even 
when renin secretion had been blocked 
by adrenergic beta inhibitors [11]. 
Therefore, the daily rhythm  of aldo­
sterone secretion seems to  be regulat­
ed by a m utual interaction of two 
factors: renin and p itu itary  trophic 
hormones. I f  one of them  is elim inat­
ed, the secretion of aldosterone is 
prevailingly regulated by the  salts 
comprised in the food.
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