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Summary. The acute  in v i t ro  effects  of ACTH and H G H  in h u m a n  adrena l s  were examined .  H G H  acts  synergis t ical ly  
wi th  A C T H  in augmen t ing  adrena l  a ldos terone  ou tpu t .  This  effect  is no t  due to  cAMP a l te ra t ions  in response  to  H G H .  
H G H  sl ight ly  depresses  the  h u m a n  adrenal  cortisol  response  to  ACTH. 

R a t  adrenals  rap id ly  and  specifical ly b ind  125 I -HGH ,  an 
effect  enhanced  by  ACTH 1,~. U p t a k e  occurs in all 3 
adrenocor t ica l  zones, b u t  appears  mos t  in tense  in the  
zona g lomerulosa l .  This  is cons i s t en t  w i th  the  r epor ted  
GH e n h a n c e m e n t  of a ldos terone  secret ion by  ra t  adre-  
nals  a, ~. Fu r the r ,  g rowth  ho rmone  increases cor t icos terone 
p roduc t ion  in t he  adrenals  of hypophysec tomized  ra ts  in 
response to AC TH*-L  These  effects  are bel ieved to  be a t  
least  par t i a l ly  med ia t ed  b y  a reduc t ion  of adrenal  micro-  
somal  5 a - reductase  ac t iv i ty  5, 8. In  addi t ion  to the  s teroido-  
genie effects,  g rowth  ho rmone  increases mi to t ic  ac- 
t i v i t y  in the  h y p o p h y s e c t o m i z e d  ra t  adrena lL  The s tudies  
to  da t e  have  p rov ided  evidence  to  suppor t  the  hypo thes i s  
t h a t  GH is a m o d u l a t o r  of adrena l  funct ion.  However ,  
these  inves t iga t ions  have  examined  g rowth  ho rmon e  ef- 
fects  a t  compara t i ve ly  long t ime  in tervals  pos t  s t imula-  
t ions  (h to days).  In  t he  p re sen t  communica t ion  we de- 
scribe the  effects  of H G H  and  ACTH on h u m a n  adrena l  
cAMP and  s teroid  o u t p u t  dur ing  shor t  t e r m  (min) in v i t ro  
incubat ions .  
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Fig. 1. Temporal cAMP response to HGH, ACTH and ACTH + HGH 
compared to controls. Vertical bars indicate SEM. Lack of vertical 
bar indicates that the SEM is smaller than the symbol. 

Materials and methods. 3 adul t  h u m a n  female adrenal  
glands ob ta ined  a t  surgery  were immed ia t e ly  placed in 
cold (0-4~ Krebs '  Ringer  b i ca rbona te  buffer ,  K R B G A  
(pH 7.4, 200 mg glucose/dl,  0.5% serum a l b u mi n  f rac t ion 
V). Glands  were diced (2 x 3  ram) and p re incuba t ed  
(37~ in K R B G A  for 45 rain. These dice t hen  were in- 
cuba ted  (1 ml  K R B G A ;  37~ 95% 0 2 + 5% CO2) in a 
Dubnof f  metabol ic  shaker  for 1-32 rain. The dice were 
exposed  to  porcine ACTH (100 m l U / m l ;  ch roma to -  
graphical ly  pure ;  150 IU/mg) ,  H G H  (1 Fg/ml;  N I H - G H -  
HS1394) or K R B G A  alone. Fur the r ,  dice were incuba ted  
ini t ia l ly (4 min) in ACTH, followed by  t r ans fe r  to  ACTH 
+ H G H .  Adrena l  incuba tes  were quenched  in l iquid ni t ro-  
gen and ana lyzed  for cAMP by  R I A  1~ Cortisol and aldo- 
s terone  secret ion in to  the  incuba t ion  m e d i u m  was quan-  
t i t a t ed  by  R I A  11,1,. P ro te ins  were  de t e rmined  13 and the  
da t a  expressed  as pM cAMP or ng s te ro id /mg protein ,  

• SEM. A m i n i m u m  of 3 t issue repl icates  were used 
per  d a t u m  point .  D a t a  were ana lyzed  b y  analysis  of 
var iance  and  S t u d e n t ' s  t - tes t .  Differences were accepted  as 
s ignif icant  w h e n  p < 0.05. 
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Fig, 2. Temporal aldosterone response to HGH, ACTH and ACTH + 
HGH compared to controls. Vertical bars indicate SEM. Lack of 
vertical bar indicates that the SEM is smaller than the symbol. 
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Fig. 3. Temporal cortisol response to HGH, ACTH and ACTH + 
HGH compared to controls. Vertical bars indicate SEM. Lack of 
vertical bar indicates that the SEM is smaller than the symbol. 
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Results and discussion. The  c A M P  levels in  the  con t ro l  
ad r ena l  i n c u b a t e s  were low (4.7 + 0.58) a n d  n o t  signifi-  
c a n t l y  d i f fe ren t  a t  t he  t i m e  i n t e rva l s  s tud ied  (figure 1). 
A C T H  s ign i f i can t ly  inc reased  (2 min)  h u m a n  ad rena l  
c A M P  a b o v e  con t ro l  levels w i t h  a p e a k  response  a t  8 m i n  
(figure 1). Th i s  r e sponse  is t yp i ca l  of t h a t  obse rved  in  
o t h e r  m a m m a l i a n  ad rena l s  14. H G H  alone did  no t  a l t e r  
c A M P  levels f rom t h a t  of t h e  cont ro l s  (figure 1). The  com- 
b i n e d  effects  of A C T H  plus  H G H  were n o t  d i f fe ren t  f rom 
those  of A C T H  a lone  (figure 1). H G H ,  therefore ,  does n o t  
a p p e a r  to  m o d u l a t e  ba sa l  or  A C T H  s t i m u l a t e d  ad reno -  
cor t ica l  c A M P  1~, 16 
A slow basa l  a ldos te rone  o u t p u t  d u r i n g  t he  per iod  of s t u d y  
was d e m o n s t r a t e d  in t he  con t ro l  g roups  (figure 2). Th i s  
sho r t  t e r m  basa l  a ldos t e rone  o u t p u t  was  no t  s ign i f i can t ly  
af fec ted  b y  H G H .  However ,  A C T H  s ign i f i can t ly  increased  
a ldos te rone  o u t p u t  b y  4 m i n  (figure 2). A C T H  + H G H  
s ign i f i can t ly  inc reased  a ldos t e rone  o u t p u t  above  t h a t  of 
A C T H  alone  a t  32 rain (figure 2). Th i s  agrees  w i t h  the  
f ind ings  in t h e  r a t  a d r e n a l  *-7. 
The  cor t isol  levels  of t h e  con t ro l  and  H G H  groups  were 
no t  signifieulxtly d i f f e ren t  (figure 3). A g r a d u a l  increase  in 
t h i s  basa l  cor t isol  o u t p u t  occur red  in b o t h  groups  d u r i n g  

t h e  32 min  i n t e r v a l  s tud ied .  A C T H  s ign i f i can t ly  increased  
cor t isol  o u t p u t  w i t h i n  2 m i n ;  a c o n t i n u o u s  cort isol  rise 
occur red  d u r i n g  t h e  32 rain  i n c u b a t i o n  pe r iod  (figure 3). 

G r o w t h  h o r m o n e  acts  synerg i s t i ca l ly  w i th  A C T H  to in-  
crease co r t i cos te rone  o u t p u t  b y  r a t  ad rena l s  5. However ,  
A C T H  + H G H  resu l t ed  in s ign i f i can t ly  lower h u m a n  
ad rena l  cor t isoi  o u t p u t  a t  32 min  (figure 3). This  va r i ance  
m a y  be  t he  r e su l t  of i n h e r e n t  species differences.  Never -  
theless,  more  f u n d a m e n t a l l y ,  t hese  resu l t s  m a y  ind ica te  a n  
effect  of G H  a t  t he  level  of mic rosoma l  17 e - h y d r o x y l a s e  
ac t iv i ty .  I n h i b i t i o n  a t  t h i s  p o i n t  would  s h u n t  s teroido-  
genesis  t o w a r d  mine ra locor t i co id  p r o d u c t i o n  w i t h  a re- 
s u l t a n t  increase  in b o t h  co r t i cos te rone  a n d  a ldos te rone  
p r o d u c t i o n  as obse rved  in t he  r a t 4 - L  However ,  as t he  r a t  
does  n o t  p roduce  cort isol ,  t h e  depressed  o u t p u t  of t h i s  
s te ro id  o b s e r v e d  in t he  h u m a n  ad rena l  ha s  no t  been  
p rev ious ly  r epor ted .  I n t e r e s t i ng ly ,  G H  increases  aldo-  
s t e rone  p r o d u c t i o n  in response  to  A C T H  in b o t h  t he  r a t  
a n d  h u m a n  adrena l .  G H  has  been  d e m o n s t r a t e d  in in-  
h i b i t  some a d r e n a l  e n z y m e  a c t i v i t y  (5 e- reductase)S-s .  
T h e  p r e sen t  sugges t ion  m a y  add  ye t  a n o t h e r  s i te  for G H  
m o d u l a t i o n  of a d r e n a l  s teroidogenesis .  

14 D.G. Grahame-Smith, R. W. Butcher, R. L. May and E. W. 
Sutherland, J. biol. Chem. 242, 5535 (1967). 

15 K.V. Honn and W. Chavin, Bioehem. biophys. Res. Commun. 
72, 164 (1976). 

16 K.V. Honn and W. Chavin, Bioehem. biophys. Res. Commun. 
73, 1319 (1976). 

Effets  c o m p a r a t i f s  de J H - I  et  de J H - I I  c h e z  Locus ta  m i g r a t o r i a  L. 

Di f ferent ia l  e f fects  of  J H - I  and J H - I I  on  L o c u s t a  m i g r a t o r i a  L. 
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Summary .  S t u d y  of d i f fe ren t ia l  effects of J H - I  a n d  J H - I I  on  me tamorphos i s ,  p i g m e n t a t i o n  a n d  oocytes  m a t u r a t i o n  
shows ev idence  for  a more  specific ac t ion  of J H - I  in  con t ro l l ing  me tamorphos i s .  

Depuis  la mise en  6v idence  de 3 h o r m o n e s  juv6ni les  chez 
les insec tes l -4 ;  de n o m b r e u x  t r a v a u x  on t  6t6 consacr~s 
leur  ac t iv i td  biologique.  Cependan t ,  e t  b i en  qu ' i l  semble  
que  ces h o r m o n e s  so ien t  pr~sentes  en  q u a n t i t 6  d ' a i l l eu rs  
var iab les ,  chez  le m6me  insecte  ~-7, off elles p o u r r a i e n t  
avo i r  des fonc t ions  diff6rentes ,  t r~s peu  d '~ tudes  o n t  ~t6 
en t r ep r i s e s  p o u r  c o m p a r e r  leur  e f fe t  d i f f6rent ie l  sur  les 
fonc t ions  de l ' insec te  e t  t e n d r e  A d 6 t e r m i n e r  l ' h o r m o n e  la 
p lus  a p t e  ~ contr61er  la m 6 t a m o r p h o s e ,  la m a t u r a t i o n  
ovar i enne ,  etc.  s. C 'es t  c e t t e  l acune  que  nous  t e n t o n s  de 
comble r  en  ce qui  conce rne  L ocus t a  migra to r i a .  
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Action de 10 [~g de JH-I (�9 ou de JH-II (O) sur la taille des ovoeytes 
de femelles priv6es de corpora allata au jour 1 de la vie imaginale. 
Ordonn6e: longueur des ovocytes en mm; abseisse: jours apr~s 
l'injeetion des hormones; n = 5 pour chaque point. 

Matdriel et mdthodes. Nous  ~ tud ions  les effets  c o m p a r a t i f s  
des h o r m o n e s  juv6ni les  en  C1~ ( JH- I )  e t  CI~ ( JH- I I )  sur  la 
m 6 t a m o r p h o s e ,  la p i g m e n t a t i o n  e t  la m a t u r a t i o n  ova -  
r i enne  chez le Cr ique t  m i g r a t e u r  afr icain,  en  phase  gr6gaire.  
Les compos6s  ch imiques ,  qu i  p r o v i e n n e n t  des Labo ra to i r e s  
Calb iochem,  son t  des s u b s t a n c e s  r ac6miques  p r 6 s e n t a n t  
la s t6r6oisom6rie  des h o r m o n e s  n a t u r e l l e s .  
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