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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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Experiment No. Test substance Concentration of test Somatomedin • SEM Significance 
substance relative to reference serum (U/mI) 

1-13 Normal serum -- 0.952 ~ 0.029 -- 
14-17 Serotonin + reference serum 1-10 picomole/~d 1.265 • 0.073 p < 0.005 
18 Melatonin + reference serum 1 picomole/bd 0.819 ] 
19 Melatonin + reference serum 1 picomole/~l 0.800 i 0.652 i 0.091 p % 0.005 
20 Melatonin + reference serum 1 nanomole/~zi 0.622 
21 Melatonin + reference sermn 1 nanomote/[zI 0.366 

which were previous ly  given t e rms  rela t ing to a specific 
ac t iv i ty  such as cart i lage su lpha t ion  4 or t h y m i d i n e  in- 
corpora t ion  in to  DNA 6. Par t i a l  charac te r iza t ion  of 
s o m a t o m e d i n  suggests  t h a t  i t  is a po lypep t ide  of molecular  
weigh t  less t h a n  10,0007 . 

Avai lable  evidence sl~ggests t h a t  serotonin  enhances  
s o m a t o m e d i n  ac t iv i ty .  Serotonin  has  been shown to  
cause a s ignif icant  increase in D N A  synthes i s  in guinea- 
pig skin slices s ; it  increases the  ra te  of mitosis  of cul tured 
f ibroblas t  cells 9 as well as t h a t  of var ious  ra t  and mouse  
t issues including ascites t u m o u r  cells ~~ Fur the rmore ,  
there  is evidence to  suggest  t h a t  serotonin  is released 
and/or  syn thes ized  per iphera l ly  under  the  s t imulus  of 
g rowth  hormone.  LABORIT et  al. ~ found increased amo u n t s  
of the  sero tonin  metabol i te ,  5 -hydroxyindoleace t ic  acid, 
in the  urine of r abb i t s  af ter  t hey  were in jec ted  wi th  g rowth  
hormone.  SIREK et al. ~2 showed t h a t  serotonin  is released 
in to  t he  pancrea t i eoduodena l  c irculat ion of dogs following 
g rowth  ho rmone  admin i s t ra t ion .  In  m a n  a s imilar  
s i tua t ion  seems to  exis t  as i t  was recent ly  repor ted  ~ 
t h a t  following resect ion of p i t u i t a ry  tumours  in acro- 
megalic subjects ,  p rev ious ly  e levated se rum serotonin  
levels fell to normal  in parallel  wi th  the  fall in serum 
growth  hormone.  

Li t t le  is known  of the  act ions of me la ton in  in the  
per iphera l  c irculat ion bu t  if i t  does act  as a compet i t ive  
inh ib i to r  of serotonin  a t  its receptors  according to our 
hypo thes i s  2, t hen  it should interfere  w i th  any s t imu la to ry  
effect  serotonin  m a y  have  on s o m a t o m e d i n  ac t iv i ty .  In  
suppor t  of an inh ib i to ry  ac t ion  of mela tonin ,  we have  
found t h a t  i t  reduces the  in vivo incorpora t ion  of ~sSO~- 
into ra t  car t i lage ~4. BOUCEK and ALVAREZ 9 repor ted  t h a t  
5 -methoxyLryp tamine  reduces mitosis  in cul tured fibro- 
b las t  cells by  50%. 5 - M e t h o x y t r y p t a m i n e  is a d i rect  
precursor  of me la ton in  and b o t h  m e t h o x y  indoles are 
p resen t  in the  pineal  g land to  abou t  t h e  same ex t en t  ~. 
We have  previous ly  suggested 2 t h a t  the  i m p o r t a n t  
s t ruc tura l  fea ture  of mela ton in  which  resul ts  in it hav ing  
act ions  opposing  those  of serotonin  is the  5 -me thoxy  
group and hence  5 - m e t h o x y t r y p t a m i n e  would be expec ted  
to exer t  a similar,  and  pe rhaps  greater ,  abil i ty.  

In  th is  s tudy,  s o m a t o m e d i n  ac t iv i ty  was de te rmined  by  
measur ing  the  s t imula t ion  of 35SO4- up take  into costal  
car t i lage segments  f rom in tac t  weanl ing rats~% Serum 
f rom a normal  female was used as a reference s t a n d a r d  
and  i t  was arb i t ra r i ly  assigned a s o m a t o m e d i n  level of 
1 uni t /ml .  In  a series of 4-point  assay sys tems  serotonin  or 
me la ton in  was added  to the  assay sys t em a t  2 dose levels 
of reference se rum and  the  up take  of a sSOi -was  compared  
wi th  t h a t  of the  sys t em conta in ing  the  same dose levels 
of reference se rum alone. The results  are shown in the  
Table. p-Values  were calculated agains t  s o m a t o m e d i n  
levels ob ta ined  for se rum samples  f rom 13 normal  sub- 
jects.  The concen t ra t ion  of serotonin  used was based on 
t h a t  r epor ted  to increase mitosis  in cul tured f ibroblas ts  9. 

At  the  concen t ra t ion  tes ted  (1-10 picomole/~l) ,  the  
add i t ion  of serotonin  to  reference se rum caused a h ighly  
s ignif icant  increase in the  up take  of labelled su lphate  by  
cartilage. Conversley,  mela tonin  h ighly  s ignif icant ly  
inhibi ted  labelled su lpha te  incorporat ion.  This effect  of 
mela ton in  seemed to  be dose related,  be ing mos t  effect ive 
a t  the  higher  concen t ra t ion  b u t  to es tabl ish  this,  a more  
comple te  examina t ion  is required.  For  the  purpose  of th is  
s tudy,  the  results  ob ta ined  at  the  d i f fe rent  concen t ra t ions  
of mela ton in  were combined  and show a mean  suppress ion 
of s o m a t o m e d i n  ac t iv i ty  of app rox ima te ly  35%. 

The results  p resen ted  d e m o n s t r a t e  t h a t  sero tonin  and  
mela ton in  have  highly  significant,  bu t  opposi te ,  effects on 
s o m a t o m e d i n  act iv i ty .  This f inding shows t h a t  the  
influence of these indole der iva t ives  on g rowth  involves 
not  only the  centra l  control  of g rowth  ho rmone  release 
f rom the  p i tu i t a ry  2 b u t  also the  per iphera l  control  of the  
growth p romot ing  ac t iv i ty  of somatomedin .  

Rdsurnd. La s6rotonine et  sa d6riv6e, la m61atonine, 
hormones  de la glande pin6ale, ont  les effets tr6s signifi- 
catifs  mais  oppos6s sur l ' ae t iv i t6  de la somatom6dine .  
L ' a d d i t i o n  de Ia s6rotonine au s6rum normal  a fai t  
augmen te r  l 'act ivi t6  de la somatom6dine  de 0.952 ~ 0.029 
uni t6s /ml  ~ 1.265 =k 0.073 uni t6s /ml  (p < 0.005) t and is  
que l ' add i t ion  de la m61atonine l 'a  abaiss6e ~ 0.652 :k 0.091 
(p < 0.005). 
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