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be requ i red  for o p t i m a l  ova  i m p l a n t a t i o n  in r oden t s  33, a 
concep t  in  accord  w i t h  t he  f ind ings  of th i s  s tudy ,  in 
which  we showed a g rea te r  t h a n  50% r e d u c t i o n  in 
p regnanc ies  in  female  mice  chron ica l ly  t r e a t e d  w i t h  
CB-154 d u r i n g  ma t ing .  F u r t h e r m o r e ,  m e a n  n u m b e r  of 
pups  pe r  l i t t e r  in t h e  e rgo t - t r ea t ed  group  was no t  signifi- 
c a n t l y  d i f fe ren t  f rom t h a t  in  t he  controls ,  sugges t ing  t h a t  
t he  an t i f e r t i l i t y  a c t i v i t y  of CB-154 is no t  exer ted  b y  a 
d i rec t  effect  on e i t he r  t he  b l a s t o c y s t  or embryo ,  b u t  b y  
select ive i n h i b i t i o n  of ova  i m p l a n t a t i o n .  P r e g n a n c y  was 
not ,  however ,  t o t a l l y  p r e v e n t e d  in t he  e rgo t - t r ea t ed  mice  
b u t  was s ign i f i can t ly  delayed.  N e a r l y  all of t h e  mice  in 
th i s  g roup  t h a t  e v e n t u a l l y  b e c a m e  p r e g n a n t ,  d id  so in t h e  
las t  10 days  of t he  50-day t r e a t m e n t  per iod.  A s l igh t  
a d a p t a t i o n  to  chronic  t r e a t m e n t  w i t h  t he  d rug  is, t he re -  
fore, sugges ted  b y  these  results .  T he  l u t e o t r o p h i c  ac t ion  
of p r o l a c t i n  is t he  mos t  p r o b a b l e  m e c h a n i s m  b y  wh ich  
th i s  h o r m o n e  inf luences  ova  i m p l a n t a t i o n  in roden t s  3.~-~4. 

CB-154 has  been  p rev ious ly  s h o w n  to effect ively  in- 
h i b i t  l a c t a t i o n  in r a t s  3~, r abb i t s ,  pigs, dogs 4 a n d  m a n  3, b u t  
has  been  shown  to  be essent ia l ly  ineffec t ive  in suppress ing  
es t ab l i shed  l a c t a t i o n  in cows 6. W e  h a v e  p rov ided  ev idence  
in t h i s  s t u d y  t h a t  the  ergot  is also effect ive in i n h i b i t i n g  
l a c t a t i o n  in mice. P u p  m o r t a l i t y  and  r a t e  of g rowth  
d u r i n g  l a c t a t i on  were m a r k e d l y  increased  a n d  decreased,  
respect ively ,  in the  CB-154 t r e a t e d  groups.  The  l a c t a t i n g  
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dams  t r e a t e d  w i t h  t he  ergot,  as well  as t he  o the r  ergot-  
t r e a t e d  mice, showed  no a p p a r e n t  ill effects of t h e  t r ea t -  
m e n t  such  as changes  in b o d y  weight ,  ac t iv i ty ,  etc., w h e n  
c o m p a r e d  to controls .  On the  o t h e r  h a n d ,  su rv iv ing  
wean l ing  mice der ived  f rom the  e rgo t - t r ea t ed  l a c t a t i ng  
dams  were weak  and  s tun ted ,  i n d i c a t i n g  severely  sup-  
pressed  lac ta t ion .  

The  no t ab l e  a n t i - m a m m a r y  t u m o r  effects of CB-154 in 
r oden t s  3,1~-~6 and  a p o t e n t i a l  role i nd ica t ed  for p ro l ac t i n  
in h m n a n  b r e a s t  t umor igenes i s  17-13, h a v e  p r o m p t e d  a 
n u m b e r  of c l inicians to  c o n t e m p l a t e  a n d / o r  ac t ive ly  use 
th i s  d rug  for t r e a t m e n t  of m e t a s t a t i c  c a r c inoma  of the  
b r e a s t  26, 97. The  d rug  has  also been  used, a n d  appea r s  to  
be p o t e n t i a l l y  v e r y  effective,  in suppress ing  n o n - p u e r p e r a l  
ga l ac to r rhea  in women3.  The  re su l t s  of the  p r e sen t  s t u d y  
p rov ide  ev idence  t h a t  chronic  t r e a t m e n t  w i t h  the  d rug  in 
mice  does not ,  upon  d rug  wi thdrawM,  induce  sus t a ined  
i r revers ib le  i n h i b i t i o n  of f ecund i ty  a n d  lac ta t ion .  W h e t h e r  
or no t  use of t he  d rug  in p r i m a t e s  will i nduce  adverse  
i r revers ib le  effects on these  processes r ema ins  to  be  
de t e rmined .  I t  is m o s t  un l ike ly  t h a t  CB-154 would a l t e r  
f ecund i ty  in  p r i m a t e s  as p ro lac t in  is no t  l u t eo t roph ic  in 
these  species 2~. 

Zusammenfassung. C3H/HeJ -we ib l i che  Mguse, die vor  
der  P a a r u n g  d a u e r n d  m i t  CB-154, e inem s t a r k  w i r k e n d e n  
Mi t te l  zur  U n t e r d r t i c k u n g  der  P ro lac t insekre t ion ,  be- 
h a n d e l t  wurden ,  wiesen ke ine  b e d e u t s a m e  Schgd igung  
ih re r  Fo r tp f l anzungs f~h igke i t  aug. CB-154 Daue rbe -  
h a n d l u n g  yon  weib l ichen  Mgusen  sowohl  w g h r e n d  der  
P a a r u n g  als auch  w g h r e n d  de r  L a k t a t i o n  f t ihr te  zu e iner  
b e d e u t s a m e n  H e r a b s e t z u n g  der  F r u c h t b a r k e i t  u n d  Milch- 
absonde rung .  

C . W .  WELSCH 28 a nd  LINDA I~. MORFORD 29, a0 

Department o/ A natomy, Michigan State University, 
East Lansing (Michigan 4882,1, USA), 75 July  7974. 

Effect of  Su lp ir ide  on  P r o l a c t i n  Re l ease  by Rat  P i tu i tar ie s  in v i tro  

I t  has  been  r ecen t l y  d e m o n s t r a t e d  t h a t  N-(e thyl -1-  
pyrrol id ini l -2)  m e t h y l m e t h o x y - 2 - s u l f a m o y l - 5 - b e n z a l n i d e  
(sulpiride),  a t r a n q u i l i z i n g  drug,  can  induce  ga l ac to r rhea  
in humans1 .  I t  has  also been  d e m o n s t r a t e d  t h a t  su lp i r ide  
i nduced  a decrease  of se rum g o n a d o t r o p i n  levels in  
p o s t m e n o p a u s a l  w o m e n  2. I n  t he  ra t ,  su lp i r ide  modi f ied  
s e rum g o n a d o t r o p i n  and  p r o l a c t i n  levels a. The  a im of t he  
p re sen t  i n v e s t i g a t i o n  was to  d e m o n s t r a t e  w h e t h e r  
sulpi r ide  can  ac t  d i r ec t ly  on  t h e  p i t u i t a r y  gland.  This  
poss ib i l i ty  was i nves t i ga t ed  b y  i n c u b a t i n g  p i t u i t a r y  
g lands  in  Vitro in  t he  presence  of sulpir ide.  

Materials and methods. A d u l t  male  r a t s  of t he  W i s t a r  
s t r a in  were used as p i t u i t a r y  donors .  T h e y  were ki l led b y  
decap i t a t ion ,  t he  p i t u i t a r y  g land  exposed,  and  t he  neu ra l  
lobe was discarded.  T he  p i t u i t a r y  g land  was t h e n  cu t  in to  
2 a p p r o x i m a t e l y  equa l  pieces, each  be ing  p laced  in a 
d i f fe ren t  b e a k e r  c o n t a i n i n g  5 ml  of m e d i u m  TC 199 
(Difco). E a c h  b e a k e r  c o n t a i n e d  5 p i t u i t a r y  halves .  The  
g lands  were p r e i n c u b a t e d  for 1 h a t  37~ be ing  gassed 
c o n t i n u o u s l y  w i t h  a m i x t u r e  of oxygen  (95%) and  c a r b o n  
d ioxide  (5%) in a D u b n o f f  m e t a b o l i c  shaker .  T he  m e d i u m  
was t h e n  discarded,  be ing  replaced  b y  new m ed ium.  A 
smal l  v o l u m e  (0.2 ml) c o n t a i n i n g  e i the r  ot  the  fol lowing 
so lu t ions  was added  to  t he  beake r s :  a) saline,  b) 1 m g  of 
sulpi r ide  su lpha te ,  c) 0.05 m g  of sulpi r ide  su lpha te ,  d) a 

r a t  h y p o t h a l a m i c  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a l a m i ,  
e) a r a t  h y p o t h a l a m i c  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a -  
l ami  p lus  1 mg  of sulpi r ide  su lpha te ,  a n d  f) a r a t  h y p o t h a -  
lamic  e x t r a c t  e q u i v a l e n t  to  1.5 h y p o t h a l a m i  p lus  0.05 m g  
of sulpi r ide  su lpha te .  3 beake r s  for  each  t r e a t m e n t  were 
used. The  i n c u b a t i o n s  were car r ied  ou t  for 4 a d d i t i o n a l  
h. A t  t he  end  of t he  incuba t ions ,  t he  m e d i a  were s epa ra t ed  
frozen,  and  k e p t  a t  - -20 ~ u n t i l  assayed.  The  we t  we igh t  
of t h e  5 p i t u i t a r y  ha lves  c o n t a i n e d  in each  b e a k e r  was  
recorded.  P r o l a c t i n  was assayed  in t he  m e d i u m  us ing  t he  
d o u b l e - a n t i b o d y  r a d i o i m m u n o a s s a y  descr ibed  b y  NIS- 
WENDER et  al. 4, w i t h  ma te r i a l s  d i s t r i b u t e d  b y  t he  
N a t i o n a l  I n s t i t u t e  of A r t h r i t i s  a n d  Metabo l ic  and  
Diges t ive  Diseases, Be thesda ,  USA.  The  resu l t s  were 
expressed  as ng  of N I A M D D - R a t  P r o l a c t i n - R P  1 pe r  m g  
of wet  p i t u i t a r y  we igh t  a n d  pe r  ml  of med ium.  The  
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Effect of sulpiride and hypothalamic extracts on prolactin release by rat pituitaries in vitro 

EXPERIENTIA 30/11 

Group and treatment ~ Dose Prolactin concentration b 

1 Saline -- 217.6 4- 25.2 ~ 
2 Sulpiride 1 mg 272.2 4- 31.0 
3 Sulpiride 0.05 mg 352.0 ~ 59.4 a 
4 Rat hypothalamic extract 1.5 hypothalami 120.0 -t- 4.4 
5 Rat hypothalamic extract plus sulpiride 1.5 hypothalami + I mg 221.0 • 41.2 
6 Rat hypothalamie extract plus sulpiride 1.5 hypothalami + 0.05 mg 209.6 • 36.0 

Three beakers containing 5 pituitary halves per each treatment were used. b Expressed as ng of NIAMDD- rat prolactin-RP, 1 mg of pi- 
tuitary weight/m1 of medium, e The variance analysis showed statistical significance of the differences among groups (p < 0.05). a Group 3 
vs Group 1 : p < 0.05 (Duncan's new multiple range test). 

significance of the  differences among groups was tes ted  
by  means  of the  analysis  of var iance  and the  Duncan ' s  
new mul t ip le  range t es t  5 

Results. The analysis  of var iance  showed t h a t  there  is 
a s ignif icant  difference in the  concen t ra t ion  of prolact in  
in the  media  f rom the  6 di f ferent  t r e a t m e n t s  inves t iga ted  
(p < 0.05). The Table shows t h a t  t he  media  to  which  
sulpiride was added,  conta ined  s ignif icant ly  h igher  
concen t ra t ions  t h a n  the  control  media  where  saline was 
added.  The add i t ion  of ra t  h y p o t h a l a m i c  ex t rac t s  
inhib i ted  the  release of prolact in .  On the  o ther  hand,  t he  
media  where  hypo tha l amic  ex t rac t s  plus sulpir ide were 
added  conta ined  higher  concen t ra t ions  of pro lae t in  t h a n  
those where only h y p o t h a l a m i c  ex t rac t s  were added.  
Due to the  r a the r  h igh dispersion of these  values however ,  
the  Duncan  tes t  did no t  show the  presence of s ta t i s t ica l  
s ignif icance among  them.  

Discussion. I t  is a well known fact  t h a t  the  an te r ior  
p i tu i t a ry  gland is under  h y p o t h a l a m i c  control% In  the  
case of prolact in ,  th is  influence is main ly  inh ib i tory  7. 
W h e n  the  anter ior  p i tu i t a ry  gland is r emoved  f rom its 
normal  locat ion in the  p i tu i t a ry  fossa and incuba ted  in 
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vitro,  it  releases increasing amoun t s  of prolactinS. In  our 
exper iment ,  it  seems ev iden t  t h a t  in such a c i rcumstance  
sulpir ide was able fu r ther  to s t imula te  the  pro!ac t in  
release. Paradoxical ly ,  the  lower dose used seemed to be 
more effect ive t h a n  the  higher  one in s t imula t ing  prolact in  
release. On the  o ther  hand,  it  is ev iden t  t h a t  the  add i t ion  
of sulpiride s imul taneous ly  wi th  ra t  h y p o t h a l a m i c  
ex t rac t s  inhib i ted  to some ex t en t  the  supressive effect  
of the  pro lac t in  re lease- inhib i t ing  factor  (PIF) conta ined  
in t h e m  on pro lac t in  release. I t  thus  seems ev iden t  t h a t  
the  act ion of sulpir ide is exerted,  a t  least  in par t ,  a t  the  
p i tu i t a ry  level. The resul ts  of th is  inves t iga t ion  do no t  
exclude, however,  the  poss ibi l i ty  t h a t  some of the  effects 
of sulpir ide repor ted  in vivo could have  been exer ted  also 
a t  the  hypo tha l amic  levelg. 

Rdsumd. La sulpir ide s t imule  la l ib6rat ion de la pro- 
lact ine de l ' hypoph ise  apr~s 4 h d ' incubat ion .  L ' a d d i t i o n  
d ' ex t r a i t s  h y p o t h a l ami q u es  l ' inhibe,  mais  la sulpir ide 
ajout~e en m~me t e m p s  aux ex t ra i t s  h y p o t h a l ami q ues  
p e rme t  l ' invers ion de cet  effet d ' inh ib i t ion .  I1 semble 
ev iden t  que la sulpir ide peu t  modif ier  la l ib~ration de la 
pro lac t ine  en agissant  d i r ec t emen t  sur l ' hypophise  du rat ,  
in vitro.  
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St imula t ion  and Suppres s ion  of S o m a t o m e d i n  Activity  by Serotonin  and Melatonin 

The pineal  gland hormone,  mela tonin ,  a n d  its indole- 
amine  precursor,  serotonin,  were recent ly  shown to exer t  
opposing effects on the  secret ion of g rowth  hormone  in 
b o t h  the  ra t  1, e and  in m a n  3. These effects of mela ton in  
and  serotonin  were proposed  as one way  by  which  the  
pineal  migh t  regulate  g rowth  2. The presen t  s tudy  was 
unde r t aken  to de te rmine  whe the r  the  act ions  of these 
two indoles migh t  ex tend  to regulat ion of g rowth  hormone  
act ion as well as its release f rom the  p i tu i t a ry  gland. 

Growth  ho rmone  is bel ieved to  exer t  its effects on 
skeletal  g rowth  via an in t e rmed ia ry  subs tance  which was 
originally called ' su lpha t ion  factor  '~. More recent ly  the  

general  t e r m  ' s o ma t o med i n '  was proposed  5 to include 
those  subs tances  hav ing  g rowth  p romot ing  ac t iv i ty  
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