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Release of Immuno-Reactive and Biologically Active LH from Fetal Mouse Pituitary in Response 
to Synthetic Gonadotropin Releasing Factor (LRF) 
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Summary. I n  a n  i n c u b a t i o n  s y s t e m ,  L R F  s t i m u l a t e d  s i g n i f i c a n t l y  t h e  r e l e a se  of  L H  f r o m  1 8 - d a y - o l d  m o u s e  f e t a l  
p i t u i t a r y .  T h i s  L R F - i n d u c e d  L H  re lease ,  m e a s u r e d  b y  R I A  in  t h e  i n c u b a t i o n  m e d i u m  w a s  ab l e  to  i n c r e a s e  t h e  t e s t o -  
s t e r o n e  p r o d u c t i o n  b y  a g e - m a t c h e d  f e t a l  t e s t e s .  T h i s  d a t a  s u g g e s t s  t h a t  t h e  h y p o t h a l a m o - h y p o p h y s e a l - t e s t i c u l a r  a x i s  
is f u n c t i o n a l  a t  t h e  e n d  of  m o u s e  p r e n a t a l  life. 

I t  is n o w  wel l  e s t a b l i s h e d  t h a t  in  a d u l t  m a m m a l s  b o t h  
s y n t h e s i s  a n d  r e l ea se  of  g o n a d o t r o p i n s  b y  t h e  p i t u i t a r y  
a re  s t i m u l a t e d  b y  t h e  h y p o t h a l a m i c  h o r m o n e  L R F  4-6. 
R e c e n t  s t u d i e s  h a v e  d e m o n s t r a t e d  t h a t  L R F  c o u l d  in-  
c r e a s e  t h e  s e c r e t i o n  of  i m m u n o - r e a c t i v e  Lt-I b y  t h e  f e t a l  
p i t u i t a r y  in  s e v e r a l  spec i e s  i n c l u d i n g  r a t L  s h e e p  8 a n d  
h u m a n g .  I n  t h e  p r e s e n t  p a p e r  we  a t t e m p t  to  d e t e r m i n e  
w h e t h e r  t h e  f e t a l  m o u s e  p i t u i t a r y  is ab l e  to  r e s p o n d  to  
s y n t h e t i c  L R F  b y  i n c r e a s i n g  L H  re lease ,  a n d  w h e t h e r  
t h i s  r e s p o n s e  p r o d u c e s  a b i o l og i ca l  ef fec t .  

Experilnental protocol for incubation of 20 fetal pituitaries and 
measure of LH release 

Experiment Time (min) Incubation media 

- 30 Eagle's medium Discarded 
I 0 Eagle's medium 
II 30 5 ng LRF RIA of LH 
III 60 Eagle's medium Bioassay of LH 
IV 90 50 ng LRF 
V 120 Eagle's medium 
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A) Immuno-reactive LH release from 18-day-old fetal mouse 
pituitary during each 30 min incubation period with (black columns) 
or without (white columns) synthetic LRF. B) Testosterone produc- 
tion by 18-day-old fetal testis cultivated during 24 h in the respective 
pituitary incubation media. Each bar represents the mean • SD of 
quadruplicate pituitary incubations. 

Material and methods. A l b i n o  sw i s s  m i c e  we re  s t u d i e d .  
O n  d a y  18 of  p r e g n a n c y  ( •  0.5 d a y ) ,  t h e  f e m a l e s  w e r e  
s ac r i f i ed  b y  c e r v i c a l  d i s l o c a t i o n ,  t h e  u t e r i  were  r e m o v e d  
a n d  i m m e r s e d  i n t o  i s o t o n i c  t y r o d e :  E a g l e ' s  m e d i u m  
(50:50 v/v) 

F e t a l  p i t u i t a r i e s  w e r e  e x c i s e d  a n d  p o o l e d  w i t h i n  20 
m i n .  20 f e t a l  p i t u i t a r i e s  f r o m  d i f f e r e n t  l i t t e r s  were  p l a c e d  
in 2 m l  of  m i n i m u m  e s s e n t i a l  E a g l e ' s  m e d i u m  c o n t a i n i n g  
1 0 %  c h i c k  e m b r y o  s e r u m  (v/v) ,  5 %  g l u t a m i n e  (w/v) a n d  
2 %  p e n i c i l l i n - s t r e p t o m y c i n  (w/v) ,  t h e n  i n c u b a t e d  in  a 
m e t a b o l i c  s h a k e r  a t  37~ u n d e r  O 2 : C O  . (95:5) .  A f t e r  a 
30 m i n  pe r iod ,  t h e  p i t u i t a r i e s  we re  r e m o v e d  f r o m  t h e  
m e d i u m  a n d  p l a c e d  in  f r e s h  m e d i u m .  T h i s  w a s  c o n s i d e r e d  
as  t i m e  0 of  t h e  i n c u b a t i o n .  

T h e n  t h e  m e d i u m  w a s  a s p i r a t e d  a t  30 m i n  i n t e r v a l s  
a n d  r e p l a c e d  b y  f r e s h  m e d i u m  c o n t a i n i n g  or  n o t  s y n t h e t i c  
L R F  ( L a b o r a t o i r e  R o u s s e l ,  P a r i s ) :  a t  t i m e  0, 60 r a in  a n d  
120 m i n ,  t h e  m e d i u m  a d d e d  w a s  t h e  b a s a l  E a g l e ' s  M e d i u m ;  
a t  t i m e  30 m i n  t h e  m e d i u m  c o n t a i n e d  5 n g  L R F ;  a t  t i m e  
90 m i n  i t  c o n t a i n e d  50 n g  L R F  (Table) .  

O n  e a c h  of  t h e  5 p i t u i t a r y  i n c u b a t i o n  m e d i a  ( I V  ac -  
c o r d i n g  to  Tab l e )  L H  a s s a y  w a s  p e r f o r m e d  : L H  w a s  m e a -  
s u r e d  (in q u a d r u p l i c a t e )  b y  r a d i o i m m u n o a s s a y  a c c o r d i n g  
to  t h e  m e t h o d  d e s c r i b e d  b y  B l a k e  a n d  al. ~0, w i t h  a m o u s e  
s t a n d a r d  n .  O u r  r e s u l t s  a r e  e x p r e s s e d  as  N I A M D  r a t  R P  1. 
A b i o a s s a y  of L H  w a s  a lso  p e r f o r m e d  on  t h e  s a m e  m e d i a ,  
u s i n g  t h e  fo l l owing  p r o c e d u r e :  in  0.6 m l  of  m e d i u m ,  6 age -  
m a t c h e d  f e t a l  t e s t e s  w e r e  c u l t i v a t e d  d u r i n g  24 h .  T h e n  
t h e  t e s t o s t e r o n e  c o n t e n t  of  t h e  m e d i u m  w a s  m e a s u r e d  as  
d e s c r i b e d  previously~2,13.  T h e  p a i r e d  s t u d e n t ' s  t e s t  w a s  
u s e d  for  s t a t i s t i c a l  a n a l y s i s .  
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Results and discussion. The Figure shows the  resul ts  of 
r ad io immunoassays  (A) and bioassays (13) of L H  released 
f rom fetal  mouse  pi tu i tar ies  into the  incuba t ion  media,  
wi th  or w i thou t  L R F .  The L H  release measured  by  R I A  
was clearly s t imula ted  by  addi t ion  of 5 or 50 ng L R F  to 
the  incuba t ion  system.  The decrease in LH con ten t  fol- 
lowing remova l  of L R F  was signif icant  in med ium I I I  
(p<0.02) ,  b u t  no t  in med ium V, and did no t  reach the  
control  level. The high L H  level in these media  as com- 
pa red  wi th  the  contro l  med ium (I) m a y  be due to  the  pre- 
sence of L R F  remain ing  in the  incuba t ion  flask and /o r  to 
a long- te rm s t imula t ing  effect  of L R F  upon these  pi tui-  
tar ies.  

I t  is n o t e w o r t h y  t h a t  the  L H  s t imula t ion  af ter  50 ng 
L R F  (media IV) was no t  grea ter  t h a n  af ter  5 ng (media 
1I). This migh t  indicate  t h a t  a max imal  response is ob- 
t a ined  by  addi t ion  of 5 ng L R F .  However ,  an exhaus t ion  
p h e n o m e n o n  canno t  be excluded.  

The bioassays  of LH are in good ag reemen t  wi th  RIA.  
This  reinforces the  rel iabi l i ty of our p resen t  and  previous 
results  ~. Moreover,  the  h ighly  signif icant  increase in bio- 

logically assayable  L H  under  L R F  suggests  t h a t  hypo-  
tha lamic  s t imula t ion  of fetal  p i t u i t a ry  m a y  produce  a de- 
t ec tab le  effect  on the  festal testis.  There  is good evidence 
in h u man s  t h a t  tile biological ac t iv i ty  of L H  arizes f rom 
its ~-subuni t  which  seems to be syn the t i zed  under  hypo-  
tha lamic  influence ls,1% If this  is the  case in mouse,  we 
could t en t a t i ve ly  speculate  t h a t  the  hypo tha l amo-gona -  
do t rop in  axis is a l ready  funct ional  in mouse a t  the  end of 
in t ra -u te r ine  life, as it  was sugges ted  for o the r  p i tu i t a ry  
hormones ,  including TSH,  GH and  ACTH~L At  least  we 
can conclude t h a t  mouse fetal  p i t u i t a ry  is responsive to  
L R F .  
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Effects of Injury on the Concentrat ion of a~-Macroglobul in  and a~-Macroglobul in  in the P l a s m a s  
of Male and Female  Rats  
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Summary.  The effects of in jury  on the  concen t ra t ion  of cq-macroglobulin and ~ -macrog lobu l in  in the  p lasmas  of male 
and  female ra ts  has  been invest igated.  At  5 days  af ter  in ju ry  to the  male ra ts  the  e~-macroglobulin concent ra t ion  in- 
creased to  131% of its p re in ju ry  value. The e2-macroglobulin concen t ra t ion  increased more  rap id ly  to a m a x i m u m  of 
86 t imes  its init ial  value. In  the  female ra ts  e2-macroglobulin increased only s l ight ly and ~ -macrog lobu l in  no t  at  all. 

The two r a the r  similar c~-macroglobulins of the  ra t  have  
been  referred to  as: e l -macroglobul in  (exM), or slow 
el-globulinS; c%-macroglobulin (~M), or slow e~-globu- 
lin~; c%-glycoprotein (GP)5; e2 (acute phase)-globulin6;  
e-2-GP ~. 

An increased concen t ra t ion  of c%M in the  p lasmas  of 
ra t s  has  of ten  been employed  as an index  of t issue 
damage.  A l though  p re sen t  a t  high concen t ra t ion  in foetal  
r a t s  c~2M is p re sen t  a t  less t h a n  50 ag/ml  in t he  p lasmas  
of normal  male  l abora to ry  ra t s  s. Af te r  in jury  its con- 
cen t r a t i on  m a y  rise as much  as 40 t imes.  However  af ter  
ad rena l ec tomy  in jury  no longer leads to  this  increase 9,10. 
Dur ing  recen t  work  a imed at  pur i f icat ion of r a t  c%M 
lower concen t ra t ions  of this  pro te in  were found  in the  
p lasmas  of in jured  female as compared  to  in jured  male  
ra t s  of the  same strain.  In  order  to  conf i rm and  ex tend  
th is  f inding the  concen t ra t ion  of e2M in the  p lasmas  of 
male and  female ra t s  has  been  es t imated  a t  var ious  t imes  
af ter  injury.  Fo r  purposes  of compar ison  the  concent ra-  
t ion  of cqM in the  same p lasmas  was also es t imated .  

In  a sepa ra te  expe r imen t  the  p lasma hap tog lob in  con- 
cen t ra t ion  of in jured  male and  female ra t s  was es t imated .  

Materials and methods. Male and  female hooded  ra ts  of 
t he  s t ra in  ma in t a ined  at  N I M R  (weighing 170-190 g) 
were used t h r o u g h o u t  the  exper iments .  All the  ra ts  re- 
ceived an i .m.  in ject ion of 2.5 mg cort isone (Cortisone 
Ace ta te  In jec t ion  BP) in to  a h ind  th igh  and 0.4 ml  puri-  
fied t u rpen t ine  oil s.c. d iv ided equal ly be tween  bo th  
flanks, and  t h e n  af ter  1-12 days  the  various groups  were 
bled. Tile in jec t ions  and bleedings which  were by  cardiac 
p u n c t u r e  unde r  l ight  anaes thes ia  were always done be- 

tween  14.00 and 15.00 h. Af ter  s torage of the  sera for up 
to 7 days  a t  2~ the  ~aM and c%M concen t ra t ions  were 
measured  by  radial  immunodi f fus ion  n using monospe-  
cific r abb i t  an t i sera  agains t  etM and  c%M and  purif ied 
samples  of the  two prote ins  as s t andards .  W h e n  very  low 
concen t ra t ions  of c%M were to be es t imated ,  the  ve ry  
fa in t  r ings were intensif ied by  soaking the  gel in 0.5% 
phospho tungs t i c  acid. Hap tog lob in  was e s t ima ted  by  its 
peroxidase  ac t iv i ty  when  complexed  wi th  me thaemo-  
globin 12. All values in the  t e x t  are expressed as means  
• SD. 
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