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S u m m a r y - - E n d o t h e l i n s  are t hough t  to be involved in the local regulat ion of  b lood flow and  
tissue funct ion.  These experiments  were carried out  to investigate the possible role of  
endothel ins  in the control  of  a ldosterone secretion by the rat  adrenal.  Suspensions of  zona  
glomerulosa  cells were prepared  by collagenase digestion of  capsular  tissue, and  incubated  in 
the presence of  increasing concent ra t ions  of  endothel in.  Aidos terone  was measured  by RIA. 
All three peptides caused a dose-dependent  increase in the secretion rate of  a ldosterone by 
zona glomerulosa  cells. The m i n i m um  concent ra t ion  of  peptide required to give a significant 
response was 10-14mol/1 for endothel ins  2 and  3 and  10-13mol/1 for endothel in  1. At  a 
concen t ra t ion  of  l0  -7 mol/1 endothel in  2 elicited a 20-fold increase over  basal  a ldosterone 
secretion, while bo th  endothel ins  1 and  3 elicited a 30-fold increase ( P  < 0.001 in all cases). 
These results show tha t  the endothel ins  are po ten t  s t imulators  of  a ldosterone secretion, and  
suggest tha t  these peptides may have a role in the control  of  zona glomerulosa function.  

INTRODUCTION RESULTS 

The endothelins are a family of three recently 
identified vasoactive peptides which are struc- 
turally and pharmacologically distinct: endothe- 
lin 1 is made by endothelial cells; endothelin 3 
is thought to be of neural origin; while the 
source of endothelin 2 is unknown (see Ref. [1] 
for a review). The endothelins have a wide range 
of biological properties [2], and receptors for 
these peptides have been identified in many 
tissues, including the adrenal gland [3]. The pre- 
sent studies are designed to investigate whether 
endothelins may have a role in the control of 
aldosterone secretion. 

MATERIALS AND METHODS 

Collagenase-dispersed rat zona glomerulosa 
cells were prepared and incubated as described 
previously [4]. Endothelin 1, 2 and 3 were pur- 
chased from Bachem U.K. (Saffron Walden, 
Essex) and ACTH 1-24 (Synacthen) was ob- 
tained from Ciba-Geigy (Horsham, Sussex). 
Aldosterone was measured by RIA [5]. 
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Aldosterone was stimulated in a dose-depen- 
dent manner by each of the peptides tested (Figs 
1-3). The minimum concentration of each pep- 
tide required for significant stimulation of 
aldosterone secretion w a s  10 -13 mol/l for endo- 
thelin 1, and 10 -la mol/1 for endothelins 2 and 3. 
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Fig. 1. Effect of endothelin 1 on aldosterone secretion by 
collagenase-dispersed rat zona glomerulosa cells (pmol/10 s 
ceils). C = control, A = ACTH (10 -7 mol/1), numbers on the 
x-axis show the log concentration of endothelin 1 (tool/l). 
All bars show mean + SEM. Significance compared with 
control: NS = not significant. **P < 0.01, ***P < 0.001 

(Student's t-test); n = 4 in each case. 
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Fig. 2. Effect of endothelin 2 on aldosterone secretion by 
collagenase-dispersed rat zona glomerulosa cells (pmol/105 
cells). C-control A = ACTH (10 -7 mol/l), numbers on the 
x-axis show the log concentration of endothelin 2 (mol/1). 
All bars show means of 4 incubations, + SEM. Significance 
compared with controls: *P < 0.05, **P < 0.01, 

***P < 0.001 (Student's t-test). 

DISCUSSION 

Previous  studies f rom this l abo ra to ry  have 
shown tha t  there is a m a r k e d  difference in 
responsiveness  between the intact ,  perfused 
adrena l  g land in si tu,  and col lagenase-dispersed 
p repa ra t i ons  o f  zona  g lomeru losa  cells. There  
are  several  agents  which s t imulate  a ldos te rone  
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Fig. 3. Effect of endothelin 3 on aldosterone secretion by 
collagenase-dispersed rat zona glomerulosa cells (pmol/105 
ceils). C = control, A = ACTH (10 -7 mol/l), numbers on the 
x-axis show the log concentration of endothelin 3 (mol/l). 
All bars show means of 4 incubations _ SEM. Significance 
compared with controls: P < 0.001 for all points (Student's 

t-test). 

secret ion by the intact  perfused adrena l  g land  
but  which appea r  to be to ta l ly  wi thout  effect on 
col lagenase-dispersed adrenocor t i ca l  cell p rep-  
ara t ions .  These include calc i tonin  gene-re la ted 
pept ide  and  oxytoc in  [6, 7]. 

In exper iments  with o ther  agents,  such as 
angiotens in  II ,  a much  higher  concen t ra t ion  o f  
the pept ide  is required to s t imulate  s teroid-  
ogenesis in incuba t ions  o f  col lagenase-dispersed 
cells than  is required to s t imula te  the in tac t  
adrena l  [8]. The existence o f  novel  in t rag landu-  
lar  regula tory  mechanisms  has been pos tu la ted  
to account  for these observat ions ,  a l though  the 
na ture  o f  the mechanisms remains  unclear .  The  
present  f inding tha t  the cells o f  the zona  
g lomeru losa  are sensitive to low concen t ra t ions  
o f  endothe l in  is par t icu la r ly  interest ing in the 
l ight o f  repor ts  o f  the high degree o f  vascular i ty  
o f  the adrena l  g land [9], and  thus the close 
p rox imi ty  o f  adrenocor t i ca l  cells to the cells o f  
the vascular  endothe l ium.  

We p ropose  that  agents  which s t imulate  
a ldos te rone  in the intact  adrenal ,  but  not  in 
convent iona l  in v i tro  adrenocor t i ca l  prep-  
ara t ions ,  m a y  act by s t imula t ing  the vascular  
endo the l ium to release endothe l in  1, which then 
acts locally to s t imula te  s teroid secretion. We 
a l ready  have some evidence that  this may  be the 
case, since his tamine,  which has no effect on 
d ispersed cells, s t imulates  s teroidogenesis  and  
endothe l in  secret ion by the intact  perfused 
adrena l  g land [10]. I t  is also possible  that  the 
neural ly  der ived pept ide,  endothe l in  3, may  be 
released locally and act on adrenocor t i ca l  cells. 
Fu r the r  work  is clearly needed in this excit ing 
area.  
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