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a m o u n t s  of ecdysone  are  p roduced  : each  insec t  syn thes izes  
u p  to  2 ~zg e q u i v a l e n t  of pu re  ecdysone  (average  we t  
we igh t  of a g r a s shoppe r  a t  t h a t  t i m e :  1 g). 

2. The  b io syn the s i s  of ecdysone  is a c o n t i n u o u s  process.  
I m m e d i a t e l y  a f t e r  i ts  syn thes i s ,  ecdysone  is i n a c t i v a t e d  
as a c o n j u g a t e  a n d  poss ib ly  s toredg,  1~ T he  rise of t h e  
m o u l t i n g  h o r m o n e  t i t r e  on  d a y  7 of t he  i n s t a r  is caused  
b y  t h e  a c t i v i t y  of h y d r o l y z i n g  enzymes .  E x p e r i m e n t s  
are u n d e r  way  to t e s t  t hese  hypo theses .  

Zusammen/assung. Der  T i t e r  yon  E c d y s o n  u n d  E c d y -  
s t e ron  in  H e u s c h r e c k e n  (Locusta migratoria) des V. 
L a r v e n s t a d i u m s  wurde  g e t r e n n t  b e s t i m m t .  E c d y s t e r o n  
h e r r s c h t  zur  Zei t  des T i t e r m a ' x i m u m s  vor.  D u r c h  In j ek -  
t i on  yon  r a d i o a k t i v e m  E e d y s o n  wird  gezeigt,  dass  dies 
d u r c h  e in  Ans t e igen  der  S t e ro id -20 -Hydroxy la se -Ak t i -  
v i t / i t  v e r u r s a c h t  wird.  Die A u s s c h e i d u n g  v o n  H ~ u t u n g s -  

h o r m o n e n  m i t  d e m  K o t  sorg t  fiir das  S inken  der  HSoutungs- 
h o r m o n - K o n z e n t r a t i o n  in  den  Tieren.  
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Effect of a Specific Dopaminergic Blocking Agent, Pimozide, on Hypothalamic Corticotropin- 
Releasing-Factor Activity in Rats: Clinical Correlates ~ 

R e c e n t l y  a t t e n t i o n  has  been  focused on the  effects  of 
ca t eeho lamine rg i c  m e c h a n i s m s  on t he  con t ro l  of re lease 
a n d  syn thes i s  of h y p o p h y s i o t r o p h i c  hormones2 ,  3. This  
concep t  has  become  inc reas ing ly  i m p o r t a n t  w i t h  t he  
widesp read  use of d rugs  a f fec t ing  b r a i n  d o p a m i n e  (DA) 
a n d  n o r e p i n e p h r i n e  (NE) and  t he  large b o d y  of cl inical  
ev idence  r e l a t i ng  endocr ine  d isorders  to  h y p o t h a l a m i c  
d y s f u n c t i o n  ~, 5. 

Fo r  some years  now, t h e  neuro lep t i c  P imozide ,  a 
specific dopamine rg i c  b lock ing  agent ,  has  been  ch ron ica l ly  
a d m i n i s t e r e d  to sch izophren ic  pa t i en t s .  Our  r ecen t  cl inical  
s t u d y  w i t h  l i poa t r oph i c  d iabe t i c s  (LD) ha s  s h o w n  t h a t  
t h e  chronic  a d m i n i s t r a t i o n  of P imoz ide  (8 rag/day)  
causes  a decrease  in p l a s m a  cor t i co t rop in - re leas ing-  
f ac to r  (CRF) a n d  a c o n c o m i t a n t  decrease  in  cor t isol  
levels  s-s. Since chronic  t r e a t m e n t  is i nd i ca t ed  b o t h  in  L D  
a n d  in sch izophren ia ,  i t  h a s  become  inc reas ing ly  i m p o r t a n t  
to  d e t e r m i n e  t he  effects  of such  drugs  on  t he  i n t eg r i t y  of 
the  h y p o t h a l a m i c - p i t u i t a r y - a d r e n a l  axis. Th i s  r epo r t  
descr ibes  t he  effects  of P imoz ide  on  C R F  a c t i v i t y  in  t he  
m e d i a n  eminence  of i n t a c t  a n d  h y p o p h y s e c t o m i z e d  ra t s  
a n d  i ts  consequen t i a l  effects  Oil t he  i n t e g r i t y  of t h e  
p i t u i t a r y - a d r e n a l  axis. 
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ME-CRF content of intact and hypophysectomized rats treated 
with saline or 1 mg or 5 mg of Pimozide. CRF was estimated by 
changes in adrenal content in pharmacologically-blocked rats as 
outlined previously ~ n. 

Materials and methods. 25-day-old  female  Sprague-  
Dawley  r a t s  were h y p o p h y s e c t o m i z e d  a n d  used 60 days  
la ter .  I n t a c t  r a t s  of t h e  same age were used as controls .  
R a t s  (5-22/group)  rece ived  saline,  1 m g  or 5 m g  P imoz ide /  
r a t  i.p. for 7 days.  On t he  8 t h  day  t he  an ima l s  were 
sacrif iced b y  d e c a p i t a t i o n  a n d  t h e  m e d i a n  eminences  (ME) 
were excised and  homogen ized  in 0.1 N HC1 (1 ml/NIE). 
C R F  assays  were pe r fo rmed  in pha rmaco log ica l ly -  
b locked r a t s  b y  t he  m e t h o d  of ARIMURA et  al. 9 b u t  modi fed  
b y  12 mil l  s amp l ing  and  b y  e s t i m a t i o n  of ad r ena l  c o n t e n t  
of cor t i cos te rone  10 as ou t l i ned  in a p rev ious  s t u d y  ll. I n  
th i s  repor t ,  C R F  a c t i v i t y  is r epo r t ed  as i n c r e m e n t  in  ~g 
cor t i cos te rone  pe r  100 m g  ad rena l  weight .  P l a s m a  cort ico-  
s t e rone  was e s t i m a t e d  us ing  t h e  f luoromet r i c  m e t h o d  of 
DEMOOR et  al. 12 

Results and discussion. C R F  a c t i v i t y  ha s  been  d e m o n -  
s t r a t e d  to increase  in the  m e d i a n  eminence  of r a t s  a f t e r  
hypophysec tomy13 .  I n  our  s tudy,  a d m i n i s t r a t i o n  of 1 m g  
or 5 nag P imoz ide  to  h y p o p h y s e c t o m i z e d  an ima l s  r e su l t ed  
in a f u r t h e r  dose- re la ted  increase  in M E - C R F  (Figure).  
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Effect of Pimozide on pituitary-adrenal function of intact female rat 

EXPERIENTIA 31/2 

Group No. Pituitary weight No. Resting ievels No. Ether stress No. ACTH infusion 
animals (rag) animals (~xgB/100 ml) animals (~xgB/100 ml) animals (& [xgB[100 mg adrenal wt.) 

U n t r e a t e d  14 12.93 ~_ 0.6 24 7.3 4- 0.8 22 61.3 4- 0.8 6 3.9 i 0.5 

P imozide  13 7.69 -t- 0.3 ~ 8 8.0 • 0.6 22 62.4 ~ 2.1 9 4.2 4- 0.6 
(1 mg/rat) 

Pimozide 14 6.91 4- 0.5 �9 9 6.8 4- 0.7 10 53.5 ~_ 1.0 ~ 6 3.2 4- 0.4 
(5 mg]rat) 

P < 0.01 vs. untreated. 

The  a d m i n i s t r a t i o n  of 1 mg or 5 mg  P imoz ide  to  i n t a c t  
an ima l s  resu l ted  in even  g rea te r  rise in  M E - C R F  a c t i v i t y  
t h a n  t h a t  seen in u n t r e a t e d  h y p o p h y s e c t o m i z e d  an ima l s  
u n t i l  levels were r eached  c o m p a r a b l e  to t h a t  found  in t he  
P i m o z i d e - t r e a t e d  h y p o p h y s e c t o m i z e d  rats .  This  incre-  
m e n t  in  M E - C R F  is i n t e r p r e t e d  as a n  i n h i b i t i o n  of release 
of C R F  a n d  t he  e l eva ted  M E - C R F  a c t i v i t y  a ref lec t ion of 
a c c u m u l a t i o n  r a t h e r  t h a n  increased  synthes is .  A l t h o u g h  
C R F  blood levels were no t  e s t i m a t e d  direct ly ,  we m a k e  
reference  to  t he  fol lowing s tud ies  to  s u p p o r t  th i s  in te r -  
p r e t a t i on .  

P imoz ide  i n h i b i t i o n  of C R F  release is s u b s t a n t i a t e d  b y  
our  p rev ious  cl inical  s tud ies  s t h a t  show p l a s m a  C R F  a n d  
cort isol  levels were decreased in LD p a t i e n t s  who h a v e  
been  t r e a t e d  chron ica l ly  w i t h  Pimozide .  These  same clini- 
cal s tud ies  als d e m o n s t r a t e d  t h a t  p l a s m a  lu te in iz ing  
h o r m o n e  re leas ing h o r m o n e  (LRF)  and  lu te in iz ing  hor-  
m o n e  (LH) were reduced  in these  p a t i e n t s  f u r t h e r  sub-  
s t a n t i a t i n g  a genera l ized effect  of the  d rug  on i n h i b i t i o n  
of release of more  t h a n  one h y p o t h a l a m i c  re leas ing hor-  
mone.  Ana logous  a n i m a l  s tudies  ~4 h a v e  also shown  a 
r educ t i on  in  p l a s m a  L R F  a c t i v i t y  in h y p o p h y s e c t o m i z e d  
r a t s  t r e a t e d  w i t h  P imozide .  

I f  release of C R F  were no t  af fected and  the  e l eva ted  
M E - C R F  were a ref lec t ion  of increased synthes is ,  t h e n  
t h e  presence  of increased  M E - C R F  should  h a v e  caused  
increased secre t ion of p i t u i t a r y  ACTH and,  consequen t ly ,  
increased pe r iphe ra l  cor t icos terone .  This  does no t  a p p e a r  
to  be  t he  case. The  re s t ing  levels of ad rena l  co r t i cos te rone  
(Table) were no t  e levated.  P i t u i t a r y  we igh t  decreased  
w i t h  increas ing  doses of P imozide .  A l t h o u g h  p i t u i t a r y  
h o r m o n e  c o n t e n t  was no t  e s t ima ted ,  one is t e m p t e d  to 
specula te  t h a t  p i t u i t a r y  A C T H  likewise was reduced.  A 
d i rec t  effect  of P imoz ide  on  p i t u i t a r y  A C T H  is no t  ru led  
ou t  in  the  i n t a c t  an i m a l s  b u t  th i s  is no t  a c o n s i d e r a t i o n  in 
h y p o p h y s e c t o m i z e d  rats .  

The  response  to  e t h e r  s t ress  (Table),  as m e a s u r e d  b y  
p l a s m a  cor t i cos te rone  levels, was s ign i f i can t ly  decreased  
b y  5 m g  Pimozide .  The  response  of t he  P i m o z i d e - t r e a t e d  
r a t s  are r emin i s cen t  of r a t s  bea r ing  lesions in t he  m e d i a n  
eminence  t h a t  also show r educ t i on  in p i t u i t a r y  we igh t  and  
i n a b i l i t y  to  a cu t e ly  r e spond  to  e the r  s t ress  15. T h e  reduc-  
t i on  in p i t u i t a r y  we igh t  in les ioned an i m a l s  could be  
a t t r i b u t e d  to  necrosis  of p i t u i t a r y  t i ssue  seconda ry  to 
vascu la r  in fa rc t ion ;  in the  P i m o z i d e - t r e a t e d  a n i m a l  th i s  
poss ib i l i ty  is no t  a cons idera t ion .  In fus ions  of exogenous  
A C T H  showed t h a t  P i m o z i d e - t r e a t e d  an i m a l s  r e sponded  
n o r m a l l y  i n d i c a t i n g  no  effect  of the  d rug  on  ad rena l  
s ens i t i v i t y  (Table).  

Decrease  p i t u i t a r y  A C T H  c o n c e n t r a t i o n  in the  face of 
increased  M E - C R F  stores  wou'.d superf ic ia l ly  p r e sen t  a 

d i cho tomy.  However ,  if C R F  could no t  r e a c h  t he  p i t u i t a r y  
t h e n  t he  c o n c o m i t a n t  r e d u c t i o n  in p i t u i t a r y  h o r m o n e  
would  sugges t  t h a t  C R F  m a y  p a r t i c i p a t e  to  some degree 
in t he  syn thes i s  of p i t u i t a r y  ACTH.  Th i s  hypo thes i s  was 
p rev ious ly  sugges ted  b y  UPTOS: a n d  BRODISH ~5. I t  h a s  
been  d e m o n s t r a t e d  t h a t  r e d u c t i o n  in p i t u i t a r y  A C T H  
c o n c e n t r a t i o n  t6, ~7 is no t  t he  l im i t i ng  fac to r  in  t he  absence  
of s t ress - induced  increases  in b lood  ACTH.  Therefore ,  t he  
d a m p e n e d  e the r  s tress  response  a t  t he  h ighe r  P imoz ide  
dose m u s t  be  due  to a c o m b i n a t i o n  of i m p a i r e d  re lease  of 
C R F  and,  consequent ly ,  r educed  ab i l i ty  of t he  h y p o p h y s i s  
to  syn thes ize  new A C T H  rap id ly  enough  for an  acu te  
response.  

Since P imoz ide  specif ical ly b locks  dopamine ,  these  
s tud ies  sugges t  t h a t  a dopamine rg i c  m e c h a n i s m  m a y  be  
i nvo lved  in t h e  release of M E - C R F .  

Rdsumd. L ' a d m i n i s t r a t i o n  du  p imozide ,  u n  b l o q u e u r  
sp6c i f iquement  dopamine rg ique ,  ~ des r a t s  i n t a c t s  e t  
hypophysec tomis6s ,  a pou r  r6su l t a t s  une  a u g m e n t a t i o n  
du  C R F  h y p o t h a l a m i q u e ,  une  d i m i n u t i o n  c o n c o m i t a n t e  
du  poids  p i t u i t a i r e  a ins i  q u ' u n e  r6ac t ion  r6du i te  ~ l'<~ether 
s tress  ~. Ces donn6es  i n d i q u e n t  l ' ex i s t ence  d ' u n e  m6can i sme  
d o p a m i n e r g i q u e  dans  le contr6Ie  de l ib6 ra t ion  du ME-  
CRF.  

G, V I R G I N A  U P T O N  18 a n d  A .  CORBIN 19 

Departments o/Medicine, Veterans Administration 
Hospital, Yale University School o/Medzcine, 
West Haven (Connecticut 06516, USA), and 
Endocrinology Section, Wyeth Laboratories, 
Research Division, Philadelphia (Pennsylvania 19J01, 
USA), 76 October 1974. 

14 A. CORBIN and G. V. UPTon, Experientia 29, 1552 (1973). 
15 G. V. UP'tON and A. BRODIS~, Yale J. biol. Med. 411, 212 (1968). 
lg j .  VERNIKos-DANELLIS, Endocrinology 72, 574 (1963). 
17 C. FORTIER and J. DE G~ooT, Me]or Problems in Neuroendo- 

crinology (Eds. C. BAjusz and G. JASMIN; S. Karger, Basel 1964). 
is Present address: Wyeth International Limited, Medical Division, 

P.O. Box 8616, Philadelphia, Pennsylvania 19101, USA). 
19 Acknowledgments. Aided by grants from the Veterans Administra- 

tion Research Funds. We wish to acknowledge the expert technical 
assistance of Miss V~RA DUNNE. We wish to thank Janssen 
Pharmaeeutiea, Beerse, Belgium, for the gifts of Pimozide, which 
were supplied by McNeil Laboratories, Fort Washington, Penn- 
sylvania, USA. 


