
398 Specialia EXPERIENTIA 33/3 

* SIGNIFICANT ~ SHAM IMPLANTED 
ANIMALS 

~, SIGNIFICANT VS~ CASTRATED 
ANIMALS 

MEDIAN EMINENCE 

+'~176176 "i 
i:::: + 

o m 

CASTRATED SHAM DPB CASTRATED SHAM DPB 

CONIROLS IMPLANTED ANIMALS CONTROLS IMPLANTED ANIMALS 

-~IO00IINTRAP/TUITARYIMPLANTS i12500 ~'~- 
 20oo  

i IF ]   ,ooo+ 
1500 + 

P: o Jo ~ 
CASTRATE0 SHAM ORB OAS+RATE0 SHAM DPB 

CONTROLS IMPLANTED ANIMALS CONTROLS ~,IPLANTEO ANIMALS 

Fig. 3. Effect of median eminence and of intrapituitary implants of 
(+)-l,4-diphenylbutane-2,3-diol (DPB) on serum LH and FSH 
levels of adult~ rats castrated 21 days before implantation. Sacrifice 
5 days after implantation. 

These results,  a l though  pre l iminary ,  suggest  t h a t  D P B  
migh t  s t imula te  F S H  release ac t ing  on the  h y p o t h a l a m u s  
and possibly on the an te r ior  pi tui tary .  This  effect  is not  
accompanied  by  re levan t  changes  of L H  secretion Since 
D P B  is a na tura l  secre tory  p ro d u c t  of the  tes t is  ~- l s ,  a 
physiological  role of this  c o m p o u n d  in t he  control  of F S H  
secret ion may  be pos tu la ted .  The effect  of D P B  on the  
h y p o t h a l a m i c - p i t u i t a r y  axis m i g h t  be expla ined by  the  
an t i androgen lc  proper t ies  of this co mp o u n d  14. Ant i -  
androgens  have  been previous ly  repor ted  to increase 
gonado t rop in  output ,  e i ther  w h e n  given sys temical ly  21 or 
w h e n  placed in the  median  eminence  of the  hypo tha l a -  
mus 22 
The nega t ive  results  ob ta ined  af ter  sys temic  inject ions of 
D P B  migh t  be due to several  reasons.  Firs t  of all the  
compound  has  a shor t  half-life 16. Moreover,  sys temical ly  
admin i s t e red  D P B  is rap id ly  con juga ted  wi th  glucuronic 
acid is. I t  is no t  k n o w n  at  p re sen t  w h e t h e r  the  glucuronic 
der iva t ive  re ta ins  biological ac t iv i ty ,  and w h e t h e r  it is 
able to cross the  b lood-bra in  barrier.  

21 R. Von Berswordt-Wallrabe and F. Neumann, NeuroendocrillO- 
logy 2, 107 (1967). 

22 J.M. Davids0n, in: Frontiers in Neuroendocrinology, 1969, p. 
343. Ed. W. F. Ganong and L. Martini. Oxford University Press, 
New York 1969. 
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Summary. At  long t ime  intervals ,  t he  E and  F pros tag land ins  exer t  an tagonis t ic  effects  on a ldos terone  p roduc t ion  
in vi tro.  At  shor t  in tervals  the  E p ros tag land ins  t end  to  mimic the  inh ib i tory  effect  of t he  P G F  series. 

The E and  F p ros tag land ins  an tagonis t ica l ly  modu la t e  
cAMP levels and  cort isol  secret ion b y  the  h u m a n  adrena l  1 
and  have  an tagonis t ic  effects on ovar ian  s teroidogenesis  2. 
This a n t a g o n i s m  appears  to be basic to s teroidogenic  pro-  
cesses. Aldos te rone  secret ion is under  b o t h  s t imu la to ry  
and  inh ib i to ry  control2-5,  b u t  the  evidence for p ros ta -  
g landin  i nvo lvemen t  is l imi ted  and con t r ad i c to ry  6, 7. The 
p resen t  s t u d y  demons t r a t e s  t h a t  E and  F series p ros ta -  
glalldins are an tagonis t ic  in t he  contro l  of minera locor t i -  
coid product ion .  

Methods and materials. 4 adu l t  h u m a n  female adrena l  
glands ob ta ined  a t  surgery  were immed ia t e ly  placed in 
cold (0-4~ K reb ' s  Ringer  b i ca rbona te  buffer,  K R B G A  
(pH 7.4, 200 mg glucose/dl,  0.5% serum a lbumin  frac- 
t ion  V). Glands  were diced (2 • 3 mm) and  p re incuba t ed  
(37~ ill K R B G A  for 45 rain. These dice t h e n  were incu- 
b a t e d  (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  p ros tag land ins  E v E 2, FI= or F2~ (1, 10, 100 
Fg/ml), p ros t ag l and in  vehicle (2% e thanol  in KRBG A ) ,  
or K R B G A  alone.  Aldos te rone  secre t ion into the  incuba-  
t ion  m e d i u m  was q u a n t i t a t e d  by  R I A  s. P r o t e i n s  were 
d e t e r m i n e d  9 and the  d a t a  ca lcula ted  as ng a ldos te rone /mg 
p ro te in  and  expressed  as per  cen t  control .  A m i n i m u m  of 

4 repl icates  were used per  d a t u m  point .  Da ta  were 
analyzed by  analysis  of  var iance  and S t u d e n t ' s  t - tes t .  Dif- 
ferences were accepted  as s ignif icant  when  p < 0.05. 
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Fig, i. Temporal release of aldosterone by human adrenocortical 
tissue in response to PGE v 
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Fig. 3. Temporal inhibition of aldosterone release by human adreno- 
cortical tissue in response to PGF10r 
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Fig, 2, Temporal release of aldosterone by human adrenocortical 
tissue in response to PGE2. 
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Fig. 4. Temporal inhibition of aldosterone release by human adreno- 
cortical tissue in response to PGF2~. 

Resulls  and discussion. Pros taglandin  and K R B G A  con- 
t rol  groups were no t  s ignif icant ly different  in basal  aldo- 
sterone release dur ing the 32 min  s tudy  period. A t  32 rain 
the E series prostaglandins  s t imula ted  aldosterone release 
wi th  the  highest  doses being equipotent .  Similar  results 
are repor ted  for the  bovine adrenal  6 Significant  increases 
above controls were achieved with  PGE~ (100 ~g/ml) and 
PGE~ (10, 100 ~g/ml). The t empora l  aldosterone response 
to low doses of E series prostaglandins  was an init ial  de- 
pression of aldosterone ou tpu t  by  PGE~ (1 ~g/ml) dur ing 
the  1-2 min incubat ion  in te rva l  (figure 1). P G E  2 (1, 10 
vg/ml) s ignif icant ly depressed aldosterone release for the  
first  8 rain (figure 2), These tempora l  differences m a y  
expla in  repor ted  contradic t ions  concerning E prosta-  
glandin effects on aldosterone release6, L The E prosta-  
glandins m a y  have  other  d ivergent  actions upon aldo- 
s terone product ion.  Dur ing the  short  t ime  in terval ,  
1-4 min, 10 and 100 ~g/ml P G E  I produced a signif icant  
burs t  of aldosterone ou tpu t  (figure 1). A l though  no t  
s ta t is t ical ly  significant,  100 ~g/ml PGEz also increased 
aldosterone ou tpu t  18% above controls dur ing this ear ly  
in terva l  (figure 2). The  ra te  of a ldosterone release then  
declined at  4-8 rain re la t ive  to controls (figures 1 and 2). 
Dur ing  this same in te rva l  (4-8 rain), the ini t ia l ly  de- 
pressed rate  of a ldosterone ou tpu t  occurr ing wi th  t h e  

lower doses of PGE1 (1 ~g/ml) and P G E  2 (1, 10 ~g/ml) 
began to rise re la t ive  to basal  control  o u t p u t  (figures 1 
and 2). W i t h  time, a gradual  increase in a ldosterone out-  
pu t  occurred wi th  bo th  P O E ,  and PGE2 (figure 2), The  
init ial  rapid aldosterone release is in te rpre ted  as an effect  
of P G E  1 and possibly P G E  2 on the  release of preformed 
aldosterone.  Such, possibly by  exocytosis1% would repre- 
sent a direct  effect of the  pros taglandin  on the  p lasma 
membrane .  Labeled E type  pros taglandins  have  been 
localized on the  adrenocor t ica l  cell p lasma membrane  11 
and have  al tered its s t ruc ture  al lowing cytoplasmic  pro-  
trusions into the  sinusoidal  lumen  12. The  subsequent  de- 
creased ra te  of release p robab ly  represents  a period when 
de novo aldosterone synthesis  has no t  increased suffi- 
c ient ly  to ma tch  the  ra te  of release. F ina l ly  (8-32 rain) 
de novo synthesis  increases, possibly due to an effect of 
the  prostaglandins  on cAMP generation1-6. 
Prostaglandins  F ~  and F ~  depressed aldosterone release, 
however,  an in teres t ing  dose response exis ted (figures 3 
and 4). The depression w i t h  PGFI~ (1, 10 t~g/ml) and 
P G F ~  (10, 100 ~g/ml) was signif icant  a t  all t ime  inter-  
vals. However  100 ~g/ml PGFx~ and 1 ~g/ml P G F ~  pro-  
duced only a modera te  depression (figures 3 and 4). 
Clearly, PGFI~ most  e f fec t ive ly  inhibi ts  Mdosterone se- 
cret ion at  lower doses while P G F ~  is mos t  effect ive a t  the 
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h ighes t  doses. The  reduced  i n h i b i t i o n  of t he  h ighes t  
PGFI~  dose m a y  resu l t  f rom fai lure  of P G E  recep to r s  to  
d i s c r imina t e  a t  h i g h  PGFl~  concen t r a t i ons .  
Tile E a n d  F p r o s t a g l a n d i n s  exe r t  an t agon i s t i c  effects  on  
a ldos te rone  p r o d u c t i o n  a t  long t ime  in te rva l s .  H o w e v e r  
t he  E p ros t ag l and ins ,  p a r t i c u l a r l y  P G E  v mimic  t he  in-  
h i b i t o r y  effects of PGFI~  a n d  P G F ~  a t  t he  lower doses 

and  ear l ier  t i m e  i n t e rva l s  examined .  F u r t h e r  PGE1 and  
PGEz,  a l t h o u g h  e q u i p o t e n t  in  a ldos te rone  release a t  t he  
longes t  t i m e  in te rva l ,  p roduce  d i v e r g e n t  effects a t  t he  
ear l ier  i n t e rva l s  s tudied .  F ina l ly ,  E p r o s t a g l a n d i n  s t imu-  
l a t ion  of a ldos te rone  syn thes i s  a n d  release m a y  be  sepa ra t e  
events .  

D e x a m e t h a s o n e  s u p p r e s s i o n  o f  o v u l a t i o n  i n  P M S - t r e a t e d  i m m a t u r e  r a t s  

K. F. A. So l iman  a n d  C. A. W a l k e r  

Florida A and M University, School o/ Pharmacy, Tallahassee (Florida 32307, USA), 23 August 1976 

Summary. A single in j ec t ion  of 2.O m g / k g  d e x a m e t h a s o n e  (DXM) a d m i n i s t e r e d  a t  51 h a f t e r  p r e g n a n t  mare  s e rum 
g o n a d a t r o p i n  (PMS) t r e a t m e n t  i n h i b i t e d  b o t h  o v u l a t i o n  and  lu te in iza t ion .  S.c. i n j ec t ion  of h u m a n  chor ionic  gonado-  
t r o p i n  (HGG) caused  o v u l a t i o n  ond  lu t e in i za t ion  in D X M - P M S - t r e a t e d  ra ts ,  whereas  t r e a t m e n t  w i t h  A C T H  failed 
to ove rcome  t h e  D X M  i n h i b i t o r y  effect. These  f ind ings  are i n t e r p r e t e d  to i nd i ca t e  t h a t  D X M  inh ib i t s  ovu l a t i on  t h r o u g h  
a m e c h a n i s m  wh ich  m i g h t  invo lve  t he  cen t r a l  ne r vous  sys tem.  

D e x a m e t h a s o n e  a d m i n i s t r a t i o n  in the  r a t  usua l ly  resu l t s  
in  i n h i b i t i o n  of ovu la t ion .  Th i s  i nh ib i t i on  was sugges ted  
as a d i rec t  effect  of t he  lack of a phys io logica l ly  func t ion -  
ing  a d r e n a l  cor tex ,  t h o u g h t  to  p roduce  p r e o v u l a t o r y  pro-  
ges te rone  w h i c h  fac i l i t a tes  o v u l a t i o n  1. There  is some 
s u p p o r t i n g  ev idence  for th i s :  a single in j ec t ion  of deoxy-  
cor t i cos te rone  or  cor t i cos te rone  fac i l i ta tes  ovu l a t i on  in 
P M S - t r e a t e d  i m m a t u r e  r a t s  ~, o v u l a t i o n  r a t e  in  PMS-  
t r e a t e d  ra t s  was  r educed  w h e n  an ima l s  were ad rena lec to -  
m i z e d <  However ,  t he re  are  severa l  anomal ie s  to  t he  
hypo thes i s .  Fo r  example ,  P M S - i n d u c e d  o v u l a t i o n  in t he  
i m m a t u r e  r a t  could  be  i n h i b i t e d  b y  t h e  c o n c u r r e n t  ad-  
m i n i s t r a t i o n  of A C T H  3. S imi la r  resul t s  were o b t a i n e d  in 
t he  a d u l t  r a t  1. The  p r e s e n t  e x p e r i m e n t s  were des igned  to  
s t u d y  f u r t h e r  t he  si te  of d e x a m e t h a s o n e  ac t ion  i n h i b i t i o n  
o v u l a t i o n  in P M S - t r e a t e d  i m m a t u r e  ra ts .  
Materials and methods. Sprague  D a w l e y  22-day-old  r a t s  
were housed  14 :10  l i g h t - d a r k  cycle (6.00 a .m.  to  8:00 p .m.  
e a s t e rn  t ime) .  T h e y  were in jec ted  s.c. w i t h  25 I U  of preg-  
n a n t  m a r e ' s  s e r u m  g o n a d o t r o p i n  (PMS, Sigma) on t he  
24 th  d a y  of life. D e x a m e t h a s o n e  (1, 9-fluoro-16, m e t h y l  
cortisol ,  D X M ,  Sigma) was g iven  i.p. a t  12.00 n o o n  on  
t h e  26 th  day,  51 h fol lowing PMS a d m i n i s t r a t i o n .  I n  
1 g roup  of P M S - t r e a t e d  ra ts ,  a single in j ec t ion  of D X M  
was given.  2 m g / k g  were used in 0.1 ml  of a m i x t u r e  of 
equa l  ra t io  of P r0py lene  glycol a n d  saline. A n o t h e r  
g roup  of r a t s  was  t r e a t e d  w i t h  b o t h  h u m a n  chor ionic  
g o n a d o t r o p i n  (10 I U  HCG, Sigma) a n d  a single in j ec t ion  
of D X M .  Cor t ico t rop ic  h o r m o n e  (ACTH and  10 IU,  

Sigma) was in jec ted  in a n o t h e r  group,  i.p. a long w i t h  
D X M ,  51 h a f t e r  PMS in jec t ion .  A n  add i t i ona l  con t ro l  
received on ly  a s.c. i n j ec t ion  of saline and  i.p. in jec t ion  of 
D X M  vehicle.  
Autops ies  were pe r fo rmed  on t he  27 th  d a y  of age in all 
animals .  Tile occur rence  of o v u l a t i o n  was d e t e r m i n e d  b y  
microscopic  e x a m i n a t i o n  of t h e  o v i d u c t  for ova  w i t h  no  
a t t e m p t  to  c o u n t  the  ova.  Ovar ies  were weighed p r io r  to  
f i xa t ion  in  B o u i n ' s  Solu t ion  for h is to logica l  examina t i ons .  
Ana lys i s  of v a r i a n c e  was  c o n d u c t e d  us ing  F - t e s t  a n d  
D u n c a n ' s  mu l t i p l e  r ange  tes t .  
Results. P M S  in j ec t ion  in  24-day-old  i m m a t u r e  r a t s  
caused  fol l icular  deve lopmen t ,  o v u l a t i o n  a n d  lu te in iza-  
t ion.  A single in j ec t ion  of D X M  g iven  a t  51 h a f te r  PMS-  
i n h i b i t e d  lu te in iza t ion .  I n  th i s  g roup  of animals ,  ova r i an  
follicles, as e x a m i n e d  microscopical ly ,  were larger  t h a n  
t h o s e  of i m m a t u r e  r a t s  wh ich  did  no t  receive PMS.  
These  follicles c o n t a i n e d  ova  a t  au topsy .  Ovar ies  f rom 
P M S - t r e a t e d  r a t s  wh ich  received no  D X M  were larger  
t h a n  those  f r o m  an ima l s  w h i c h  were in jec ted  w i t h  P M S  
a n d  D X M  b u t  t h e  di f ference was n o t  s ign i f ican t  (p < 0.05) 
(table).  The  presence  of m a n y  corpora  lu tea  in the  ovar ies  
of r a t s  i n j ec t ed  w i t h  P M S  a lone  ind ica t ed  t h a t  o v u l a t i o n  
h a d  occurred.  T h e  g roup  of i m m a t u r e  r a t s  t h a t  rece ived  
PMS,  D X M  and  H C G  showed a h igh  ovu l a t i on  r a t e  w i t h  
h igh  o v a r i a n  we igh t  ( table).  I n  t he  P M S - D X M - t r e a t e d  
group,  A C T H  a d m i n i s t r a t i o n  did  n o t  affect  the  ovu l a t i on  
r a t e  n o r  o v a r i a n  we igh t  w h e n  c o m p a r e d  to t he  PMS-  
D X M  group  (p < 0.05). 

Effect of dexamethasone on PMS-induced ovulation rate 

Treatment Body weight**** Ovarian weight (mg) Uterine weight (mg) Ovulation rate (%) 

Control 52.2 -4- 2.5 �9 34.8 4- 8.3" 27.7 -4- 8.94 0 
PMS* 57.5 -r 3.5 ~ 115.3 4- 12.3 bc 96.8 4- 5.2 b 82.5 
PMS + DXM** 55.5 4- 4.2 a 93.3 ! 13.5 ~ 89.1 -4- 5.5 b 12.5 
PMS + DXM + HCG*** 56.5 -4- 1.54 124.9 4- 7.5 b 98.6 4- 4.6 b 82.5 
PMS + DXM + ACTH*** 48.7 :t: 3.6" 109.1 4- 14.9 bo 88.1 + 19.4 b 12.5 

* PMS 25 IU was injected s.c. 72 h before sacrificing the animal. 
** Dexamethasone 2 mg/kg was injected 51 h after PMS treatment. 

***HCG (10 IU) and ACTH (10 IU) were injected i.p. 51 h after PMS injection. 
**** Data represent the mean 4- S. E. of 8 animals in each group. Values having the same superscript are not significantly different (p < 0.05). 


