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t h a t  t h e  phys io log ica l  w a y  of sec re t ion  a n d  t r a n s p o r t  
of m e l a t o n i n  is p r o b a b l y  t h r o u g h  t h e  ce reb ro - sp ina l  
f lu id  xL 

Severa l  h y p o t h e s e s  m a y  be  a d v a n c e d  in  o rder  to  
exp l a in  t h e  i n h i b i t o r y  a c t i v i t y  of m e l a t o n i n  o n  ovu la t i on .  
T h e  Mock ing  ac t ion  of t h i s  s u b s t a n c e  m i g h t  b e  due  %o 
i t s  ab i l i t y  to  i n h i b i t  L H  sec re t ion  b y  a c t i n g  on  specific 
b r a i n  r ecep to r s  z3, 20, 2,. 

R e c e n t  d a t a  h a v e  also s h o w n  t h a t  m e l a t o n i n ,  w h e n  
i n j ec t ed  i.v. in  n e w - b o r n  ch i ckens  ~2 or  i m p l a n t e d  in  
sma l l  a m o u n t s  i n t o  t h e  p r e o p t i c  a rea  of ca t s  ~a can  p r oduce  
sleep. I n  add i t ion ,  i n t r a v e n t r i c u l a f l y  and  i.p. a d m i n i s t e r e d  
m e l a t o n i n  is ab le  to  p ro long  t h e  s leeping  ef fec t  of p e n t o -  
b a r b i t a l  24, ~L T h e  s e d a t i v e  a c t i o n  of m e l a t o n i n  ha s  also 
been  d o c u m e n t e d  b y  e lec t rophys io log ica l  t echn iques ,  
w h i c h  show t h e  a p p e a r a n c e  of slow a n d  h i g h  vo l t age  
waves  on  t h e  E E G  a n d  a decrease  of t h e  per iods  of 
p a r a d o x i c a l  sleep~3, ~G-~s. On  t h e  basis  of these  d a t a  one  
m i g h t  p o s t u l a t e  t h a t  m e l a t o n i n ,  ac t ing  as a seda t ive ,  
could b lock  o v u l a t i o n  t h r o u g h  a n  i n h i b i t o r y  effect  exe r t ed  
on  n e u r o n a l  p a t h w a y s  i n v o l v e d  in  t h e  con t ro l  of t h e  
o v u l a t o r y  processes.  Accord ing  to  t h i s  h y p o t h e s i s  t h e  
m o d e  of a c t i o n  of m e l a t o n i n  would  n o t  be  too  d i f f e ren t  
f r o m  t h a t  of b a r b i t u r a t e s  a n d  o t h e r  seda t ives .  

R e c e n t l y  i t  h a s  b e e n  r e p o r t e d  t h a t  p r oges t e r one  of 
a d r e n a l  or ig in  m a y  f ac i l i t a t e  t h e  release Of t h e  o v u l a t o r y  
surge  of LH2L On  t h e  o t h e r  h a n d ,  t he  sec re t ion  of 
p r o g e s t e r o n e  f r o m  t h e  a d r e n a l  g l and  is con t ro l l ed  b y  
p i t u i t a r y  A C T H  3°-~2, Since m e l a t o n i n  ha s  b e e n  r e c e n t l y  
r e p o r t e d  t o  i n h i b i t  A C T H  secre t ion ,  fo l lowing i n t r a -  
v e n t r i c u l a r  i n j ec t i ons  33, a t h i r d  h y p o t h e s i s  one  m i g h t  
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f o r m u l a t e  is t h a t  m e l a t o n i n  i nh ib i t s  o v u l a t i o n  b y  p r even -  
t i ng  t h e  release of p roges t e rone  f rom the  a d r e n a l  g land.  

F ina l ly ,  one  m i g h t  also hypo the s i ze  t h a t  m e l a t o n i n  
b locks  o v u l a t i o n  because  of i t s  ab i l i t y  to  inc rease  b r a i n  
s to res  of s e r o t o n i n  34. KORDON e t  al. as h a v e  r ecen t ly  found 
that the blockade of ovulation induced by the administra- 
tion of monoaminooxidase inhibitors is specifically linked 
to increased brain serotonin levels. It is quite possible 
that these 4 proposed mechanisms might coexist, mela- 
tonin inhibiting ovulation through a combination of its 
effects.  

Rdsumd. L ' i n j e c t i o n  de  m61atonine  d a n s  u n  des  ven-  
t r icules  l a t 6 r a u x  du  ce rveau  de  r a t t e s  adul tes ,  p e n d a n t  
la  , p6 r iode  c r i t i q u e ,  du  pro-ces t rus ,  i nh ibe  l ' o v u l a t i o n  
spon tan4e ,  e n t r a i n a n t  une  d i m i n u t i o n  s ign i f i ca t ive  soi t  

d u  n o m b r e  de r a t t e s  qu i  ovu len t ,  so i t  du  n o m b r e  moyerr  
d 'oeufs tuba i res .  
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I d e n t i t y  o f  a C I a i r n e d  G r o w t h - P r o m o t i n g  Factor  

]3ozovid,  ]]OSTR~M a n d  B o z o v l d  a r e c e n t l y  c l a imed  
t h a t  t h e y  h a d  f r o m  calf  musc le  i so la ted  a g rowth -  
p r o m o t i n g  fac to r  w h i c h  s t i m u l a t e d  t h e  t r a n s p o r t  of 
a m i n o  acids in to  i so la ted  r a t  d i a p h r a g m  a n d  w h i c h  
f u r t h e r m o r e  p r o m o t e d  p r o t e i n  syn thes i s .  T he  conclus ions  
were b a s e d  on  e x p e r i m e n t s  w i t h  x~C-AIB a n d  x4C-leucine. 

I t  was  f u r t h e r m o r e  sugges ted  t h a t  th i s  f ac to r  was  
d e p e n d e n t  on  g r o w t h  ho rmone ,  t h u s  ag ree ing  w i t h  
KOSTYO'S 2 h y p o t h e s i s  conce rn ing  a p o l y p e p t i d e  or  pro-  
t e in  f i rs t  be ing  syn thes ized  b y  t he  g r o w t h  h o r m o n e  a n d  
t h a t  t h i s  s u b s t a n c e  could be respons ib le  for t he  a c t i o n  
on  t he  i so la ted  r a t  muscle.  The  g r o w t h - p r o m o t i n g  f ac to r  
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was  i so la ted  b y  us  a t  A B  K a b i ,  S tockho lm,  for  BozovI6 ,  
BOSTR6M a n d  B o z o w 6 .  P a r t  of i t  h a s  b e e n  s to red  deep  
f rozen  a t  ou r  I abo ra to ry .  

T h e  e x t r a c t  s t i l l  c o n t a i n s  t h e  s ame  a c t i v i t y  as  f o u n d  
w h e n  a n a l y s e d  u n d e r  t h e  cond i t i ons  used  b y  Bozovrd .  
I n  t h e i r  sys t em,  whe re  e m b r y o n i c  c h i c k  pe lv i s  was  
i n c u b a t e d  in  T y r o d e ' s  so lu t ions  in  t he  p resence  of 35SO4 
a n d  t he  a c t u a I  samples ,  t he  a c t i v i t y  is expressed  as 
p e r c e n t  increase  in d p m / m g  ca r t i l age  c o m p a r e d  w i t h  t h e  
r a d i o a c t i v i t y  i n c o r p o r a t e d  w h e n  i n c u b a t i n g  pe lv i s  in  
T y r o d e ' s  so lu t ion  alone.  I t  should,  however ,  be  p o i n t e d  
ou t  t h a t  t h e  a c t i v i t y  was t r i ed  o n  a m e d i u m  n o t  con-  
t a i n i n g  a m i n o  acids  in o p t i m a l  a m o u n t s .  T h e  p a r a m o u n t  
i m p o r t a n c e  of a m i n o  ac ids  in  t h e  i n c u b a t i o n  m e d i u m  
h a s  b e e n  d e m o n s t r a t e d  b y  seve ra l  au tho r s .  BOSTROM 8 

100F [] Conlrol 
0~50~ DMw>500 

O 0.05 0.01Z5 0.003mr 
O0s~ 

°rio F [ ]  ;0n, r01 T 
"150 [ OMw<500 

0 0.05 o.orz5 O, OO~mt 
D0se 

Fig. I. The diagrams show the incorporation of a5SO4 into chick 
pelvis as percent of 35SO¢ incorporated in the incubation medium 
alone. The upper par t  represents admixture of optimal concentra- 
tions of amino acids. The lower part represents Tyrode's solution 
as incubation medium. The doses are expressed as ml muscle extract 
per ml incubation medium. 
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Fig. 2. The diagrams show the incorporation of s5SO4 in chick pelvis 
as percent of *sSO 4 incorporated in Tyrode's solution alone. The 
upper part shows the results testing the 211~> 500 fraction in 
Tyrode's solution. The lower part shows the results testing the 
Mw < 500 fraction in the same medium. The doses are calculated 
as ml muscle extracts per inl incubation medium. 

h a s  s h o w n  t h a t  g l u t a m i n e  s t i m u l a t e s  t h e  i n c o r p o r a t i o n  
of s u l p h a t e  i n t o  t h e  c h o n d r o i t i n  s u l p h a t e  of car t i lage ,  
a n d  HALL 4 h a s  w o r k e d  o u t  a n  i n c u b a t i o n  m e d i u m  con-  
t a i n i n g  o p t i m a l  c o n c e n t r a t i o n s  of a m i n o  a c i d s  in  t h i s  
t e s t  sy s t em.  Tes t i ng  a s a m p l e  c o n t a i n i n g  a m i n o  ac ids  in  
T y r o d e ' s  so lu t ion  wil l  l ead  to  i n a c c u r a t e  i n f o r m a t i o n  
conce rn ing  t h e  a c t u a l  c o n c e n t r a t i o n  of t h e  g rowth -  
p r o m o t i n g  fac tor ,  t h o u g h t  to  be  r e spons ib l e  for  t h e  
effects  s t a t e d  above .  

T h e  e x t r a c t  used b y  B o z o v l d  e t  al. 1 was  t he r e fo re  
t h a w e d  a n d  i t s  a c t i v i t y  t e s t e d  in  t he  p resence  a n d  
absence  of o p t i m a l  a m i n o  acid condi t ions~.  As s h o w n  in  
F igu re  1, a d m i x t u r e  of a m i n o  ac ids  increases  t h e  incor-  
p o r a t i o n  of  s u l p h a t e  in  t h e  ca r t i l ages  b y  a p p r o x i m a t e l y  
300%,  a n d  t h e  a c t i v i t y  o b t a i n e d  w i t h  t h e  ca l f  musc l e  
e x t r a c t  is fu l ly  abo l i shed  b y  a d d i n g  a m i n o  acids.  T h e  
h i g h e s t  dose  level  was  s o m e w h a t  i nh ib i t o ry ,  b u t  t h e  
s lope of  t h e  res t  of t h e  c u r v e  runs  pa ra l l e l  w i t h  o r d i n a r y  
p l a s m a  used as  s t a n d a r d .  

F u r t h e r m o r e  t he  B o z o v l d  e t  a12 e x t r a c t  was  u l t r a -  
f i l t r a t ed  in a Diaf lo  s y s t e m  us ing  a f i l t e r  w i t h  a ' c u t - o u t '  
a t  a mo lecu l a r  w e i g h t  of a b o u t  500. The  f i l te r  was  pre-  
t r e a t e d  w i t h  a m i x t u r e  of a m i n o  acids a n d  w a s h e d  care-  
ful ly  a f t e rwards .  Th i s  p r o c e d u r e  was  p e r f o r m e d  to  s a t u r a t e  
t h e  i on -exchange  p r o p e r t i e s  of t h e  f i l t e r  used.  2.0 m l  of  
t h e  e x t r a c t  were  f i l t e red  t h r o u g h  t h e  cell i n  6 t i m e s  50 m l  
of w a t e r  a n d  t h e  f i l t r a t e  a n d  w h a t  was  le f t  w i t h i n  t h e  
cell was  lyophi l ized .  T h e  re su l t s  of t h i s  p r o c e d u r e  r evea l ed  
t h a t  more  t h a n  70% of t h e  s u b s t a n c e  e x t r a c t e d  f r o m  t h e  
ca l f  m e a t  cons i s t s  of s u b s t a n c e s  w i t h  a molecu la r  we igh t  
of less t h a n  500. As can  be  seen f r o m  F igu re  2 a l l  t h e  
a c t i v i t y  p r e s e n t  in  t he  e x t r a c t  was  r ecove red  in  t h e  
f r ac t ion  cons i s t ing  of s u b s t a n c e s  w i t h  a mo lecu l a r  w e i g h t  
of less t h a n  500. I t  is also i n t e r e s t i n g  to  no t e  t h e  increase  
in a c t i v i t y  in  t h i s  f r ac t ion  w h i c h  m i g h t  be  due  to  r e m o v a l  
of i n h i b i t o r y  s u b s t a n c e s  d u r i n g  t h e  u l t r a f i l t r a t i o n  s tep.  

Pas sage  t h r o u g h  a G-25 S e p h a d e x  s y s t e m  g a v e  t h e  
s a m e  resu l t s  w i t h  a q u a n t i t a t i v e  r ecove ry  of ' a c t i v i t y  ~ 
a t  2Vo c o r r e s p o n d i n g  to  a mo lecu l a r  w e i g h t  be low 1000. 
F r o m  t h e s e  r e su l t s  i t  is conc luded  t h a t  t h e  Bozovzd,  
BOSTROM a n d  B o z o w d  ~ f ac to r  cons i s t s  of a m i n o  ac ids  
as i t  h a s  been  s h o w n  s t h a t  t h e  p resence  of un l abe l l ed  
a m i n o  acids in  t h e  i n c u b a t i o n  m e d i u m  ra ises  t h e  incor-  
p o r a t i o n  a n d  t r a n s p o r t  of t h e  l abe l led  a m i n o  acids.  
F ina l ly ,  t h e  B o z o v I d  e x t r a c t  was  s e p a r a t e d  on  h i g h  
vo l t age  e lec t rophores i s  a t  p H  2.0 where  i t  gave  a p a t t e r n  
co r r e spond ing  to  a n  a m i n o  acid m i x t u r e  c o n t a i n i n g  
g l u t a m i n e ,  ser ine  a n d  leucine.  

Zusammen[assung. Nachwe i s  e ine r  k l e i n m o t e k u l a r e n  
S u b s t a n z  aus  K a l b s m u s k e l ,  welche  die  P r o t e i n s y n t h e s e  
f6rder t ,  o h n e  j e d o c h  m i t  d e m  W ' a c h s t u m s h o r m o n  iden-  
t i s ch  zu sein. 
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