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A C T H - i n d u c e d  s te ro id  p r o d u c t i o n  d e p e n d i n g  u p o n  
dosage.  These  effects  h a v e  been  r epo r t ed  f rom long t e r m  
( > 30 min)  single t i m e  i n t e r v a l  obse rva t ions .  Therefore ,  t he  
p r e sen t  s t u d y  was des igned to e luc ida te  t h e  s h o r t  t e r m  
t e m p o r a l  effects  of these  p r o s t a g l a n d i n  i n h i b i t o r s  u p o n  
basa l  a n d  A C T H - s t i m u l a t e d  glucocor t icoid  p r o d u c t i o n  
b y  h u m a n  ad renocor t i ca l  t issue.  
Materials and Methods. 4 a d u l t  h u m a n  female  ad r ena l  
g lands  o b t a i n e d  a t  su rgery  Were i m m e d i a t e l y  p laced  in  
cold (0-4~ Krebs '  R inge r  b i c a r b o n a t e  buffer ,  K R B G A  
(pH 7.4, 200 m g  glucose/dl ,  0 .5% se rum a l b u m i n  frac-  
t i on  V). G lands  were  diced (2 • 3 mm)  and  p r e i n c u b a t e d  
(37~ in K R B G A  for 45 min .  These  dice t h e n  were  
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Fig. 1. Effects of preincubation (4 min) in either 7-oxa-13-prostynoic 
acid or indomethacin upon subsequent ACTH (100 mlU/m]) stimu- 
lated cortisol production compared to basal ACTH-stimulated 
cortisol production by human adrenocortieal tissue. Closed circle, 
ACTH; open circle, KRBGA control; square, ACTH-following 
7-oxa-13-prostynoic acid preincubation; triangle; ACTH-following 
indomethacin preineubation. 
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Fig. 2. Effects of 7-oxa-13-prostynoic acid or indolnethacin on hu- 
man adrenocortical cortisol production in response to ACTH-follow- 
ing preineubation (4 min) in ACTH alone (100 mlU/ml). Closed 
circle, ACTH; open circle, KRBGA control; square, 7-oxa-13- 
prostynoie acid following ACTH incubation; triangle, Indomethacin 
following ACTH-preincubatiou. 

i n c u b a t e d  (1 m t  K R B G A ;  37~ 95% O 3 + 5% CO3) in a 
D u b n o f f  me tabo l i c  s h a k e r  for 1-32 mill.  The  dice were 
exposed  to  i n d o m e t h a c i n  (10 txg/ml), 7 -oxa-13-pros tynoic  
acid (50 ~zg/ml), porc ine  A C T H  (100 m l U / m l ;  c h r o m a t o -  
g raph ica l ly  pure ;  150 I U / m g )  or K R B G A  alone. F u r t h e r ,  
dice were i n c u b a t e d  in i t i a l ly  (4 min)  in  ACTH,  indo-  
m e t h a c i n  or 7-oxa-13-pros tynoic  acid fol lowed b y  t r a n s f e r  
to  A C T H  plus  t h e  a p p r o p r i a t e  t e s t  subs tance .  Cort isol  
secre t ion in to  t he  i n c u b a t i o n  m e d i u m  was q u a n t i t a t e d  b y  
R I A " .  P ro t e in s  were d e t e r m i n e d  10 a n d  t he  d a t a  expressed  

as ng  cor t i so l /mg pro te in ,  X 4- SEM. A m i n i m u m  of 4 
rep l ica tes  were used pe r  d a t u m  po in t .  D a t a  were ana -  
lyzed b y  analys is  of xkariance a n d  S t u d e n t ' s  t - tes t .  
Differences  were accep ted  as s ign i f ican t  w h e n  p < 0.05. 
Results and Discussion. I n d o m e t h a c i n  or 7-oxa-13- 
p ros tyno ic  acid a lone  do n o t  s ign i f i can t ly  a l t e r  ba sa l  
h u m a n  ad rena l  cor t isol  p r o d u c t i o n  du r ing  t he  en t i re  
32 -min - in t e rva l  s tudied .  These  resu l t s  differ  f rom those  
r epo r t ed  for feline ad renocor t i ca l  cells i n c u b a t e d  for a 
longer  t i m e  i n t e rva l  3. However ,  t h e  resul t s  are cons i s t en t  
w i t h  t he  obse rved  i n a b i l i t y  of these  inh ib i to r s  to  a l t e r  
basa l  h u m a n  ad renocor t i ca l  c A M P  levels 3. P r e i n c u b a t i o n  
(4 rain) in e i the r  i n d o m e t h a c i n  or 7-oxa-13-pros tynoic  
acid fol lowed b y  t r a n s f e r  to  a f l ask  c o n t a i n i n g  A C T H  + 
t e s t  s u b s t a n c e  ef fec t ively  b locks  A C T H - s t i m u l a t e d  
s tero id  p r o d u c t i o n  for t h e  en t i re  32 -min - in t e rva l  (figure 1). 
I n  fact ,  s teroid  p r o d u c t i o n  was s ign i f ican t ly  lower t h a n  
t he  basa l  level  du r ing  4-32  min  (figure 1). In te res t ing ly ,  
p r e t r e a t m e n t  w i t h  these  i nh ib i t o r s  also depresses  sub-  
s equen t  A C T H - s t i m u l a t e d  c A M P  levels du r ing  th i s  
i n t e rva l  S. I n d o m e t h a c i n  p r e t r e a t m e n t  in  v ivo  depresses  
s teroid  p r o d u c t i o n  fol lowing A C T H  s t i m u l a t i o n  1. 
P r e i n c u b a t i o n  (4 min)  in A C T H  followed b y  t r a n s f e r  to  
A C T H  + 7-oxa-13-pros tynoic  acid or i n d o m e t h a c i n  
s ign i f ican t ly  depressed  s teroid  release c o m p a r e d  to 
A C T H  alone (figure 2), however ,  these  levels were n o t  
depressed below basa l  levels as obse rved  w i t h  p re in -  
c u b a t i o n  in the  i n h i b i t o r  (figure 1). A t  32 min  (figure 2) 
t he  cort isol  o u t p u t  of the  i n d o m e t h a c i n  group  was 
s ign i f ican t ly  h igher  t h a n  t h a t  of con t ro l  or 7-oxa-13- 
p ros tyno ic  acid t r e a t e d  adrenals .  In te res t ing ly ,  app l i ca t ion  
of these  inh ib i to r s  fol lowing A C T H  p r e i n c u b a t i o n  resul t s  
in  a s u p r a m a x i m a l  c A M P  response  c o m p a r e d  to  A C T H  
alone.  However ,  t h i s  nuc leo t ide  response  does no t  r e su l t  in  
increased  eor t icoid  o u t p u t  (figure 2) sugges t ing  t h a t  
p r o s t a g l a n d i n s  h a v e  effects  on  s te ro id  release wh ich  are 
n o t  cyclic nuc leo t ide  med ia ted .  I n  add i t ion ,  t he  p r e sen t  
f indings  sugges t  cons ide ra t ion  of possible  t e m p o r a l l y  
d iss imi lar  p r o s t a g l a n d i n  m o d u l a t i o n  of t he  m e c h a n i s m  of 
A C T H  ac t ion  in t he  adrena l .  

9 L.B. Foster and R. T. Dunn, Clin. Chem. 20, 365 (1974). 
10 K.V. Honn and W. Chavin, Analyt. Biochem. 68, 230 (1975). 
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Summary. For  1 or 2 h fol lowing a gavage  of mi lk  or 300 m M  CaC13 (2 ml /100 g b.wt) ,  r a t s  h a d  an  increased l iver  
ca lc ium c o n t e n t  w h e n  c o m p a r e d  to r a t s  rece iv ing  a deionized w a t e r  ga rage .  

Y a m a g u c h i  e t  al. h a v e  r epo r t ed  t h a t  ca lc i ton in  admin i s -  h y p e r c a l c e m i a  a f t e r  mea ls  of mi lk  ~ or dissolved CaC13% 
t r a t i o n  increases  t he  ca lc ium c o n t e n t  of t he  l iver  of r a t s  I f  t he  increased l iver  ca lc ium is of physiological  signifi-  
b o t h  in v ivo  3 and  in v i t ro  3. I n  rats ,  ca lc i ton in  is secre ted  cance,  t h e n  t he re  should  be  u p t a k e  of ca lc ium b y  t h e  l iver  
a f t e r  inges t ion  of a mea l  4 and  is useful  in  p r e v e n t i n g  d u r i n g  t imes  of e l eva ted  secre t ion  of calc i tonin .  T h e  l iver  
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Table 1. Changes after milk gavage ~ 
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Time after Liver Ca b Plasma Ca~ Plasma Po 
gavage H20 Milk HzO Milk H20 Milk 

0.5 h 3.45 • 0.09 3.72 zc 0.05** 2.57 -4- 0.02 2.61 -4- 0.03 2.45 j_ 0.07 2.41 4- 0.07 
1.0 h 3.56 i 0.06 3.74 4- 0.08* 2.65 4- 0.05 2.66 • 0.05 2.45 :~ 0.07 2.46 4- 0.05 
2.0 h 3.60 4- 0.08 3.71 4- 0.06 2.62 4- 0.02 2.66 j_ 0.05 2.37 ~ 0.04 2.44 4- 0.08 
4.0 h 3.69 -c 0.09 3.57 4- 0.07 2.62 • 0.05 2.66 4- 0.04 2.53 ~- 0.08 2.49 4- 0.04 

~Mineral levels at indicated times after water or reconstituted dry milk gavage (2 ml/100 g b.wt.) to intact  rats. Each value is the mean • 
SE for 8 rats. Asterisks denote significant differences between the water and milk groups for the same collection time: *p < 0.05, **p < 0.01. 
b~mole/g dry weight. <mmole/1. 

Table 2. Changes after CaCI~ gavage ~ 

Time after Liver Ca Plasma Ca Plasma P 
gavage H20 CaCI~ H20 CaC12 H20 CaC12 

0.5 h 3.49 • 0.09 3.65 ~_ 0.12 2.51 -c 0.02 2.82 -c 0.07** 2.58 -c 0.10 2.49 • 0.05 
1.0 h 3.52 • 0.07 3.78 4- 0.08* 2.64 • 0.05 2.92 • 0.07** 2.61 i 0.10 2.35 4- 0.11" 
2.0 h 3.50 -t= 0.10 3.85 • 0.06** 2.58 i 0.11 2.90 ~ 0.09** 2.70 ~- 0.10 2.26 4- 0.07** 
4.0 h 3.56 • 0.16 3.56 -c 0.08 2.56 • 0.11 2.64 4- 0.03 2.73 ~ 0.07 2.29 ~ 0.09** 

~Mineral levels following gavage of water or 300 mM CaC12 (2 ml/100 g b.wt) to intact rats. Each value is the mean of 7 rats. Table organization 
is the same as table 1. 

m a y  be  i m p o r t a n t  as  a s t o r a g e  s i t e  w h i c h  w o u l d  p r e v e n t  
h y p e r c a l c e m i a  a f t e r  a m e a l  b y  s e q u e s t e r i n g  t h e  e x c e s s  
c a l c i u m .  T h e s e  e x p e r i m e n t s  we re  d e s i g n e d  to  t e s t  w h e t h e r  
t h e r e  is a c h a n g e  in  l ive r  c a l c i u m  c o n t e n t  d u r i n g  t i m e s  of 
k n o w n  c a l c i t o n i n  s ec r e t i on .  S t r i a t e d  m u s c l e  s a m p l e s  
we re  a lso  e x a m i n e d  s ince  p a r a t h y r o i d  h o r m o n e  a d m i n i s -  
t r a t i o n  a l t e r s  m u s c l e  i n o r g a n i c  p h o s p h a t e  c o n t e n t L  
Materials and methods. M al e  S P D  r a t s ,  204 g m e a n  b . w t ,  
f r o m  A R S / S p r a g u e  D a w l e y ,  M a d i s o n ,  W i s c o n s i n ,  w e r e  
f ed  P u r i n a  L a b o r a t o r y  C h o w  a n d  t a p  w a t e r  a d  l i b i t u m  
u n t i l  12 h p r i o r  to  t h e  e x p e r i m e n t  w h e n  food  w a s  w i t h -  
d r a w n  a n d  d e i o n i z e d  w a t e r  w a s  g i v e n  a d  l i b i t u m .  T h e  
n e x t  m o r n i n g ,  a t  e i t h e r  4, 2, 1 or  0.5 h p r i o r  to  t i s s u e  col-  
l ec t ion ,  e a c h  r a t  r e c e i v e d  e i t h e r  a) a s h a m  g a v a g e  b y  in-  
s e r t i n g  t h e  g a v a g e  t u b e  i n t o  t h e  s t o m a c h ,  b) a d e i o n i z e d  
w a t e r  g a v a g e  of 2 m l / 1 0 0  g b . w t ,  or  c) t h e  t e s t  m e a l  of  
2 m l / 1 0 0  g b . w t  of  e i t h e r  C a r n a t i o n  I n s t a n t  N o n f a t  D r y  
Mi lk  P o w d e r  r e c o n s t i t u t e d  b y  p a c k a g e  d i r e c t i o n s  w i t h  
d e i o n i z e d  w a t e r  (30 m m o l e s / 1  Ca) or  300 m m o l e s / 1  CaC12. 
T h e  l a t t e r  m e a l  w a s  b a s e d  on  t h e  Ca  i n t a k e  of r a t s  e a t i n g  
2 g /100  g b . w t  P u r i n a  L a b o r a t o r y  C h o w  (1 .2% Ca) p e r  
d a y  4. A t  t h e  t i m e  of  t i s s u e  co l l ec t ion ,  e a c h  r a t  w a s  
a n e s t h e t i z e d  w i t h  e t he r ,  b l ood  s a m p l e s  we re  c o l l e c t e d  
f r o m  t h e  t a i l  v e i n  for  a n a l y s i s  of  p l a s m a  c a l c i u m  s a n d  
i n o r g a n i c  p h o s p h a t e  9, s a m p l e s  of  t h e  l i ve r  a n d  r e c t u s  a b -  
d o m i n i s  we re  co l l ec t ed  for  a n a l y s i s  of  c a l c i u m  ~~ a n d  in-  
o r g a n i c  p h o s p h a t e  ~1, a n d  t h e  w e t  w e i g h t  of  t h e  w h o l e  
l i ve r  w a s  m e a s u r e d .  T h e  e x t r a c e l l u l a r  f lu id  (ECF)  c o n t e n t  
of  e a c h  o r g a n  w a s  e s t i m a t e d  b y  a d m i n i s t e r i n g  10 ~Ci 
N a  35 SO4 i .v.  1 h p r i o r  to  t i s s u e  co l l e c t i on  a n d  d e t e r m i n i n g  
t h e  p e r c h l o r i c  a c i d - s o l u b l e  aaS r a t i o  of  p l a s m a  to  e a c h  
o r g a n .  T h e  d a t a  were  a n a l y z e d  as  a 4 • 3 f a c t o r i a l  a n a l y s i s  
of  v a r i a n c e  (4 t i m e s  • 3 mea l s )  for  e a c h  v a r i a b l e .  S ign i f i -  
c a n t  d i f f e r e n c e s  b e t w e e n  t h e  g r o u p s  we re  d e t e r m i n e d  b y  
D u n c a n ' s  N e w  M u l t i p l e  R a n g e  t e s t  12. 
Results and discussion. L i v e r  c a l c i u m  w a s  s i g n i f i c a n t l y  
e l e v a t e d  for  1 - 2  h fo l l owi ng  b o t h  m e a l s  ( t ab l e s  1 a n d  2). 
P l a s m a  c a l c i u m  a n d  p h o s p h a t e  we re  n o t  s i g n i f i c a n t l y  
a l t e r e d  b y  t h e  m i l k  g a v a g e  ( t ab le  1), b u t  we re  s ign i f i -  
c a n t l y  a f f e c t e d  b y  CaC12 g a v a g e  ( t ab l e  2). T h e  i n o r g a n i c  
p h o s p h a t e  c o n t e n t  of  t h e  l i ve r  a n d  m u s c l e ,  t h e  m u s c l e  
c a l c i u m  c o n t e n t ,  t h e  E C F  c o n t e n t  of  l ive r  a n d  m u s c l e ,  
a n d  t h e  l i ve r  w e t  w e i g h t  we re  n o t  s i g n i f i c a n t l y  a f f e c t e d  
b y  t h e  t e s t  m e a l s .  T h e  w a t e r  g a v a g e  g r o u p s  we re  n o t  
s i g n i f i c a n t l y  d i f f e r e n t  f r o m  t h e  s h a m  g a v a g e  g r o u p s  for  
a n y  of  t h e  v a r i a b l e s  t e s t e d .  T h e  l a c k  of c h a n g e  in  p l a s m a  

c a l c i u m ,  l i ve r  w e i g h t  a n d  l i ve r  E C F  c o n t e n t  m e a n s  t h a t  
t h e  i n c r e a s e d  l i ve r  c a l c i u m  s e e n  a f t e r  t h e  m i l k  m e a l  m u s t  
r e p r e s e n t  i n c r e a s e d  i n t r a c e l l u l a r  c a l c i u m .  W e  h a v e  n o t  
d e t e r m i n e d  w h e t h e r  t h i s  i n c r e a s e  is d e p e n d e n t  u p o n  t h e  
p r e s e n c e  of t h e  t h y r o i d  g l a n d ,  w h i c h  s e c r e t e s  c a l c i t o n i n  in  
m a m m a l s .  T h i s  i n c r e a s e  in  l i ve r  c a l c i u m  m i g h t  s e e m  to  b e  
e v i d e n c e  t h a t  t h e  l i ve r  a c t s  as  a s t o r a g e  s i t e  for  p l a s m a  
c a l c i u m  u n t i l  t h e  m a g n i t u d e  of  t h e  c h a n g e  is c o n s i d e r e d .  
T h e  l ive r  w e t  w e i g h t  a v e r a g e d  3.0 g /100  g b . w t  for  o u r  
r a t s ,  of  w h i c h  3 0 %  w a s  d r y  w e i g h t .  T h e  p e a k  i n c r e a s e  in  
l ive r  c a l c i u m  w a s  a b o u t  0.3 ~zmoles/g d r y  w e i g h t  for  b o t h  
e x p e r i m e n t s .  T h i s  c o r r e s p o n d e d  t o  a n  i n c r e a s e  of  0.27 
~zmoles/100 g b . w t  for  t h e  w h o l e  l iver .  T h i s  w a s  q u i t e  
s m a l l  r e l a t i v e  to  t h e  c a l c i u m  c o n t e n t  of  t h e  m i l k  g a v a g e ,  
60 ~zmoles/100 g b . w t ,  a n d  e v e n  m o r e  c a l c i u m  w a s  g i v e n  
in  t h e  CaC12 g a r a g e .  T h i s  i n c r e a s e  in  l i ve r  c a l c i u m  of  
0.3 ~zmoles/g d r y  w e i g h t  w a s  a lso  o n l y  a b o u t  1 0 %  of  t h e  
i n c r e a s e  r e p o r t e d  b y  Y a m a g u c h i  2 f o l l o w i n g  s.c.  c a l c i t o n i n  
a d m i n i s t r a t i o n .  I t  s e e m s  t h a t  t h e  l ive r  is n o t  a n  i m p o r t a n t  
s t o r a g e  s i t e  for  p l a s m a  c a l c i u m  a n d  t h a t  p h y s i o l o g i c a l  
s t i m u l i  of  c a l e i t o n i n  s e c r e t i o n  do n o t  r e s u l t  in  as  l a rg e  
a n  i n c r e a s e  in  l ive r  c a l c i u m  as  r e p o r t e d  f o l l o w i n g  in-  
j e c t i o n  of t h e  h o r m o n e .  
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